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Legal Notice

This information was prepared by Gas Technology Institute (“GTI”*) for the U.S. Department of
Transportation Pipeline and Hazardous Materials Safety Administration.

Neither GTI, the members of GTI, the Sponsor(s), nor any person acting on behalf of any of
them:

a. Makes any warranty or representation, express or implied with respect to the accuracy,
completeness, or usefulness of the information contained in this report, or that the use of any
information, apparatus, method, or process disclosed in this report may not infringe privately-
owned rights. Inasmuch as this project is experimental in nature, the technical information,
results, or conclusions cannot be predicted. Conclusions and analysis of results by GTI
represent GTI's opinion based on inferences from measurements and empirical relationships,
which inferences and assumptions are not infallible, and with respect to which competent
specialists may differ.

b. Assumes any liability with respect to the use of, or for any and all damages resulting from the
use of, any information, apparatus, method, or process disclosed in this report; any other use of,
or reliance on, this report by any third party is at the third party's sole risk.

c. The results within this report relate only to the items tested.
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Executive Summary

The Gas Technology Institute (GTI) executed a sampling and analysis program focused on the
comparative analysis of “raw” biogas and biomethane (“cleaned biogas™) from landfill and
wastewater treatment sites in the United States and Canada. The objective of the project was to
execute a program aimed at identifying Tier I and Tier II chemical constituents and biological
agents (bacteria and spores) contained in raw biogas and the corresponding biomethane product
from the selected sites. Natural gas samples were collected and analyzed as well.

Landfill and wastewater treatment sites which were producing a high quality methane product
(biomethane) potentially suitable for introduction with existing supplies in natural gas pipeline
networks were chosen for analysis. Four landfill sites and two wastewater treatment sites in the
United States and Canada were sampled. Additionally, three natural gas samples from separate
locations in Canada were collected. Samples retrieved included “raw” biogas and biomethane ; a
total of nineteen biogas samples, twenty one biomethane samples and six natural gas samples
were retrieved. Two landfill sites were sampled twice over the testing period; one landfill was
tested three times. Therefore, a total of 46 samples were retrieved for this program.

Samples were collected according to rigorous sampling procedures established by GTI through a
similar collaborative industry project focused on dairy waste biogas and biomethane. Qualified
laboratory personnel teams from GTI utilized designated sampling equipment devoted to this
project and established quality control/quality assurance procedures for all sampling efforts.
Sample retrieval was executed over a period of 12 months (October, 2008 to September, 2009).
The scope of this project was sample collection and sample analysis for: 1) chemical constituents
(Tier I and Tier II testing), and, 2) biological constituents (total bacteria, live and dead bacteria,
number and type of microbial inducing corrosion (MIC) bacteria, total spores and preliminary
pathogen screening).

Results of all tests were compiled and tabulated by GTI; this Task 1 report compiles all results
with analysis and interpretation. The resulting database from this study may be limited by
number of samples per sampling event, number of sampling events per site, number of sites total,
number of sites per discrete location in North America, number and types of materials being
digested at each site, range of time over which the samples were taken (limited seasonal
variation), range of weather conditions under which samples were retrieved, differences between
cleanup systems, differences between the specific analytical requirements for the biomethane,
and other considerations which may have provided supportive data beyond results represented in
this study. The sum total of data from this study may not supply sufficient information to draw
strong Guidance statements (Task 2 of this total project). Raw data from this sampling and
analysis program may be found in the Appendices attached to this report.
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Introduction

Overall Project Objective

The objective of this project was to develop Guidance on analytical criteria necessary for the
introduction of biomethane from wastewater treatment and landfills facilities into existing
natural gas pipeline networks. The Guidance Document was developed through laboratory
testing of raw (before cleanup) and post-cleanup biogas from wastewater sludge and landfills in
order to assess similarities and differences with existing natural gas supplies. Major differences
may affect pipeline delivery infrastructure in the long run, as well as create health and
environmental issues and end-use problems.

The objective of Task 1 was to conduct a laboratory testing program to evaluate raw and cleaned
wastewater and landfill biogas to determine the chemical and biological constituents present
within this renewable energy source.

Purpose of the Report

The purpose of this report is to present project methodology and the analytical testing results
from all Tier I and Tier II chemical testing and biological analyses. This report capture specifics
pertaining to sample collection, data analysis and data reporting. This report compiles all data in
raw form and tabulated results of testing. Discrete comparative analysis or conclusions outside
of data results are not included in this Task 1 Report. The intent of this Task 1 Report is to
compile results of all sampling and analytical testing. A limited number of natural gas samples
were also collected and analyzed. Fate and use of tested biomethane is not discussed within this
report.

This report also includes sections pertinent to the topic of biogas and biomethane, including
background materials particular to natural gas constituents, potential contaminants of concern in
biogas, sampling design, methods, results, discussion references and terminology and definitions.

The work captured in this Report represents a limited study, as pertaining to a survey and
analysis of renewable natural gas from landfills and wastewater treatment plants. A clear data
need resulting from this work is the necessity to increase the sample number, variety and
seasonal representations of landfills and wastewater treatment facilities in order to more
accurately assess variations and similarities between source materials. Doubtlessly, the data set
represented here is limited. Therefore, firm conclusions most likely require more sampling and
analysis.

DOT PROJECT 250 «
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Constituents Found in Natural Gas

Natural gas is typically composed of methane, but also includes other light hydrocarbons such as
ethane, propane, butane and pentane. It additionally contains other components such as diluents
gases, which include carbon dioxide, nitrogen, oxygen and helium. Natural gas can also contain
other contaminants such as hydrogen sulfide, mercaptans, and various toxic and corrosive
chemical compounds that are composed of combinations of sulfur, carbon, hydrogen and
oxygen. The quality of natural gas is typically addressed by the Federal Energy Regulatory
Commission (FERC). FERC regulates the interstate transmission of electricity, natural gas, and
oil and requires natural gas transmission companies to file tariffs. Although FERC has no
generic quality policy' it has the authority under section 5 of the Natural Gas Act to require a
pipeline company to include “just and reasonable gas quality and interchangeability standards” in
their tariffs>. In Report No. 4A, the American Gas Association’s Transmission Measurement
Committee reported on variations in natural gas pipeline tariffs. Table 1 presents their findings of
the threshold and typical values of gas properties specified in tariffs. However, AGA Report
4A is currently being updated and a 2009 version is expected to be released, therefore the
values and parameters reported in Table 1 are subject to change. The components typically
addressed in pipeline tariffs were included in this project, as well as other potential compounds
of concern (discussed in the following section) that may be present in biogas. It should be noted
that caution needs to be exercised when using tariff value ranges suggested within AGA Report
4A, as local requirements may vary. Specific tariff requirements for individual natural gas
companies should be consulted for the purpose of constructing a suitable contract for biomethane
delivery.

! United States. Federal Energy Regulatory Commission.Natural Gas Interchangeability Docket No. PLO4-
3-000. INGAA, 2006.
2 United States. Federal Energy Regulatory Commission.Opinion No. 495. FERC, 2007.
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Table 1. Constituents and Properties of Natural Gas as Reported in AGA Report 4A (2001)3

Gas Property

Contract Limits

Typical Values

Water Concentration 71b./MMscf, Maximum 2 -7 Ib./MMscf
Heat Concentration (dry) 967 — 1120 Btu/scf 1010 - 1060 Btu/scf
Temperature 32-120°F 40 - 60°F

Hydrocarbon Dew Point - °F

15°F Maximum at Pipeline
Pressures

0 - 15°F at 550 psig

Sulfur Compounds — Hydrogen
Sulfide (H,S)

% - 0.3 grains per 100 scf,
Maximum *

0 — 2 grains per 100 scf

Mercaptans (RSH)

No Specification

Highly Variable 0 — 40ppm”

Total Sulfur Compounds, as
sulfur

5 —20 grains per 100 scf —
Maximum

0 -1 grains per 100 scf

Diluent Gases Total 4 — 5% Maximum 0.5-3%
0.2% Maximum?®

Oxygen (02) 0.001% Desirable 0-0.001%

Helium (He) 0.2% Maximum 0-0.1%

Nitrogen (N,)’ 3% Maximum 8 0-2%

Carbon Dioxide (CO,) 2 — 3% Maximum”® 0-2%

Mercury (Hg) No Specification 0-1ppb™°

Solid Particles

3 =15 microns, Maximum

3 — 15 microns

* American Gas Association. Transmission Measurement Committee. AGA Report No. 4A, Natural Gas
Contract Measurement and Quality Clauses. Washington, DC: American Gas Association, 2001

*NFPA 54-1999, ANSI Z223.1, Natural Fuel Gas Code, section 2.6 lists pipe material restrictions if more
than 0.3 gr. H,S/100 scf. Where H,S cannot be limited to 0.3 gr. /100 scf or less, notify end-users, LDCs,
and/or state agencies, which can affect the use of appropriate pipe materials for high H,S gas.

S Parts per million (10®), molar basis

5To limit pipeline corrosion effects, the desirable O, contract limit is 0.001% but the maximum contract
limit may be specified up to 0.2% in dry or processed gas with no H,O present in liquid form.

"This is free, gaseous nitrogen, nitrogen compounds are not known to occur in most gas.

*The carbon dioxide and nitrogen are sometimes limited to combined maximum concentration of 3%.
’The carbon dioxide and nitrogen are sometimes limited to combined maximum concentration of 3%.
Parts per billion (10°%), molar basis
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Chemicals in Biogas and Biomethane

Depending upon biomass mix in the landfill, methane yields are typically 40-60% methane, with
the remainder being mostly carbon dioxide (CO,). Landfill and wastewater treatment biogas also
contain other chemicals - most of which are known as "non-methane organic compounds" or
NMOCs. Heavy metals, acid gas forming compounds (HCI, NOy, SOy), and even tritium
(radioactive hydrogen), have been found in landfill gas, as well as anthropogenic compounds,
such as siloxanes. The EPA identified 94 NMOC:s in their 1991 report, Air Emissions from
Municipal Solid Waste Landfills - Background Information for Proposed Standards and
Guidelines [3]. Some are toxic [2,3]; and at least 41 are halogenated.

Table 2 lists six categories of NMOC+ compounds that could be problematic to gas utilities.

Table 2: General Categories of NMOC and Other Compounds in Landfill Gas

Chemicals that are hazardous to human health

Chemicals that form residues and gums and potential fouling within the system
Chemicals that are corrosive

Chemicals that become corrosive under chemical or microbiological activation
Chemicals with offensive odors

Chemicals that form excessive smoke or soot when burned in residential or commercial
furnaces, boilers, ranges, dryers or other appliances

Depending upon the biomass source or season of the year, biogas characteristics and quality may
vary. Cleanup of biogas to remove onerous or hazardous constituents may be necessary for safe
transport through pipelines.

Carryover of pathogenic or corrosion-causing bacteria may also be of concern. Previous GTI
testing of “clean” biogas samples showed carry-over of live bacteria known to cause pipeline
corrosion (microbially-induced corrosion, MIC). There is also concern for carry-over of
spores/pathogens which may be hazardous to human health. However, it must be noted that
bacteria which cause corrosion are naturally occurring in the environment and may be present in
natural gas supplies as well.

GTI had previously been engaged in a biogas/biomethane testing program and protocols,
procedures and testing methods developed under these projects were incorporated in the work for
this project. GTI designed a sample collection and analysis program for this project which
includes chemical and biological testing. The chemical tests were grouped into two Tiers:

1) The First Tier chemical tests included the analysis of compounds typically defined in
pipeline tariffs for natural gas, in addition to other specific compounds of interest
(siloxanes, heavy metals, etc.). Target compounds for the First Tier chemical tests
are presented in Table 4. The target compounds are grouped based on the analytical
methods used for detection and quantification. Seven different analytical methods
were used in the First Tier chemical tests: major components analysis, sulfur
analysis, extended hydrocarbon analysis, halocarbon analysis, siloxanes analysis,
metals analysis and mercury analysis (mercury was analyzed separately from the
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other target metals because the detection and quantification requires a separate
analytical instrument).

2) The Second Tier chemical tests (presented in Table 5) include target compounds such
as chlorinated compounds, pesticides, aldehydes and ketones. These compounds
were identified as candidate compounds of concern potentially present in
biogas/biomethane. However, these constituents are not routinely monitored in
natural gas. Similar to the First Tier chemical tests, the target compounds in the
Second Tier chemical tests were grouped based on the analytical methods used for
detection and quantification. Four different types of analytical methods were used:
volatile/semivolatile organic compounds analysis, pesticides analysis, polychlorinated
biphenyls (PCB) analysis and aldehydes and ketones analysis.
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Biologicals in Biogas and Biomethane

Microbially-induced corrosion (MIC) is one of the leading causes of pipe failure in the natural
gas industry. This corrosion is caused by bacteria that produced acids which cause pitting in the
pipes. Few environments are “sterile” and naturally-occurring bacteria which induce corrosion
in pipeline networks are recognized by industry. This is especially prevalent in gas lines in
which moisture has collected, or in wet gas systems. Bacteria associated with MIC can be
difficult to enumerate and identify. Traditionally, corrosion-causing bacteria are detected and
quantified through simple bacterial growth tests that incorporate different enrichment media. In
these tests, samples are collected and provided with growth medium (food and nutrients) on
which the bacteria grow. However, there are several problems with these types of tests: 1) the
bacteria may not grow on the selected medium, 2) the bacteria may be very slow to grow and are
therefore not counted, and, 3) the conditions (temperature, etc) are not correct for the growth of
the target bacteria. Bacteria which cause MIC are difficult to grow and, using the plate growth
method, are often overlooked or misrepresented in the final enumeration of bacteria. Also, given
the conditions of biomethane production and cleanup, bacteria may be present in the cleaned gas
stream but may not be alive. Traditional plate tests, commonly used in the natural gas industry,
cannot account for the presence of dead bacteria.

One of the most traditional growth methods is called the Most Probable Number test or MPN
test. It relies on liquid samples containing live bacteria, and takes up to 4 weeks to obtain the
results. Unfortunately, as numerous researchers have shown, only 0.1% to 10% of total live
bacteria can actually grow in an artificial medium such as that used in the MPN tests and a
significant portion of bacteria growing in the media are actually not the target bacteria.
Therefore, this growth test is unable to accurately quantify the target bacteria in the samples.

New methods have been developed to more accurately assess microbial populations. Common
and widely used molecular biology techniques can be deployed to assay for live and dead
bacteria (16s rRNA analysis). GTI, for instance, has developed and patented a procedure based
upon a common and referenced molecular biology technique to test specifically for the bacteria
which cause MIC in pipelines, to overcome the problems with the MPN testing. The technique
allows for direct detection and quantification, without prior growth, of corrosion-causing
microorganisms typically found in pipes and other equipment used by the natural gas, petroleum,
chemical, water, and wastewater industries. This test allows for quantification and identification
of live and dead bacteria because it does not involve bacterial growth. This test specifically
targets functional genes (segments of DNA) associated with bacteria that cause corrosion. In
other words, it looks specifically for the DNA sequences within the dead or live bacteria, which
are associated with MIC-corrosion capabilities. The testing technique is far more accurate than
traditional microbial growth tests with an accuracy of + 10%, and can analyze almost any type of
samples (liquid, biofilms, or solid samples), including dried solid samples, which only contain
dead bacteria. It is also rapid; genetic tests can be completed in 24 to 48 hours. This testing is
called qPCR (Quantitative Polymerase Chain Reaction). The test of qPCR is a common
molecular biology technique and has been used in many types of microbial testing programs, but
GTI has developed the test specific to MIC testing and identification. Other qPCR, protein or
nucleic acids tests may also be useful.
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Another consideration of transmission of bacteria into the natural gas system is the introduction
of pathogens to gas supplies. Identifying bacterial strains which may be pathogenic is achieved
through Genbank analysis. Consideration of the transmission of pathogenic microbes and spores
has been mentioned in research documents generated in Europe.

Description of MIC Bacteria/Microbes

Corrosion producing bacteria can be arranged into five basic groups:

e Sulfate-reducing bacteria (SRB)
0 Acid-producing bacteria (APB)
0 Acetic-acid producing bacteria (total group)

e Butyric-acid producing bacteria (total group)

e Iron-oxidizing bacteria (IOB)
0 Leptothrix and Sphaerotilus genus
0 Gallionella genus

¢ Denitrifying bacteria (DNB)
e Methanogens — microbes in the Archaea domain that produce methane

Of the set listed above, SRB, APB and IOB are widely considered the most aggressive corrosion-
causing bacteria, even though SRB are often not the most abundant microbes in pipeline
samples. The DNB and methanogens are frequently retrieved from pipeline samples, and also
cause corrosion. Methanogens do not belong to Bacteria Domain; they are a very primitive
organism, and belong to Archaea domain.

Description of Spores

A bacterial spore is a hard protective coating that encases the key parts of the bacterium,
produced by the bacterium when conditions for growth are adverse. Bacterial spores are
approximately 0.8 to 1.2 microns in size and consist of protective membrane layers, wrapping
essential genetic elements necessary for bacterial survival in the future. They can be spherical
and ellipsoidal. Within these membranes and the hard coating, the dormant bacterium is able to
survive for weeks, even years, through drought, heat and radiation. When conditions become
more favorable again (more water or food available), the bacterium "comes to life" again,
transforming from a spore back into a cell. Some bacterial spores have possibly been revived
after they lay underground for thousands of years.

Specific types of bacteria in the environment readily produce spores. Some bacteria which
convert biomass to methane or perform accessory degradative processes within anaerobic
digesters are among the groups that produce spores. Bacteria that produce spores are found
among aerobes (require air for growth) and anaerobes (grow without air). Spores can be
collected, enumerated and identified.
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Sampling Design

As part of the sampling and analysis performed during the course of this project, a Quality
Assurance Project Plan (QAPP) was prepared and submitted to DOT/PHMSA. Procedure and
methods detailed in the QAPP for this project were applied to all activities involving gas
sampling and analysis, with specific focus on biogas samples. The QAPP for this project
included sections that detail the procedures used to sample and analyze landfill gas (LFG),
wastewater treatment plant (WWTP) gas, biomethane (cleaned biogas) and natural gas. The
QAPP has been attached to this Task 1 Report in the Appendix.

Through the kind support of a “North American Natural Gas Company”, GTI was able to obtain
access to four landfills, two wastewater treatment plants, and three natural gas sites.
Collaborating with this natural gas company enabled GTI to expand the sample set for this
project to include natural gas samples (which was not originally included in the proposal).
However it should be noted that GTI did not have direct communication with the sampling sites
and was provided limited information about the landfills and wastewater treatment plants such
as, specific details about the gas clean up systems used or other site characteristics and
operational parameters that may influence the resulting product biogas and biomethane. A
summary of the sites and samples collected for this project is presented in Table 3. Table 3
reveals that with the exception of the sampling event to WWTP2, duplicate samples were
collected during each sampling trip. Site WWTP2 was not producing a fully cleaned biomethane
product (was intentionally producing a “partially cleaned” biogas for alternative purposes). The
table also indicates that multiple sampling trips were made to a few of the sites, specifically
Landfills 1 — 3 therefore allowing for comparison between data sets for samples collected during
different months. Due to budget constraints, location, and scheduling conflicts, multiple
sampling trips were not conducted for WWTP1 therefore four biogas samples and four
biomethane samples were collected during one sampling event over the span of two days.

The sites and samples collected for this project will remain confidential. The following sampling
identification code was used:

LF — landfill

WWTP — wastewater treatment plant

NG — natural gas

BG — biogas

BM — biomethane

XXXXO01 and 02 — samples collected during first sampling trip to the host site
XXXX03 and 04 — samples collected during second sampling trip to the host site

For example, a biogas sample collected from landfill 1 during the first sampling trip to landfill 1
is indicated as: LF1BGOI.

It should be noted that due to the efficient use of sampling funds, GTI was able to conduct a third
sampling trip to LF3 to collect four additional biomethane samples. Therefore, a total of three
sampling trips and four biogas and eight biomethane samples were collected from LF3. The
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third sampling trip was conducted in September 2009 and DOT PHMSA granted GTI an
extension to the schedule for Task 1 to accommodate the collection of these samples and limited
(not the full suite of chemical and biological analyses that was conducted on the previous 42
samples collected from October 2008 through March 2009) analytical testing of these samples.
These four additional biomethane samples were analyzed for the following: major components,
sulfur, volatile metals, siloxanes, VOCs/SVOC:s, pesticides, MPN, qPCR, and spore
enumeration. The analyses that were excluded were extended hydrocarbons, halocarbons,
aldehydes/ketones, PCBs and bacteria and spore identification for this sample set only.
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Table 3. Description of Samples Collected

Cleanu AUGEERET |- PR Biogas Biomethane hETE
Site ID Site Type Location P Customer Sampling | Sampling g Gas
Technology Samples Samples
Events Events Samples
Eastern Pressure Swin Elecg;csand 10/20/08
LF1 Landfill wing | as 2 And 4 4 0
u.s. Adsorption Distribution
2/5/09
Company
10/22/08
LF2 Landfill Ealjt:m Tl\iihmnt:;?;ne |r;t|e:r(tee 2 And 4 4 0
> &Y P 11/18/08
Air liquid Injected into
membrane,
Pressure Swing @
i transmission 10/23/08,
Eastern Adsorption, ipeline and 11/17/08
LF3 Landfill Carbon pip 3 4 8 0
u.s. retreatment sold to an And
P ’ Electric 9/09/09
Hydrogen Generatin
Sulfide Comban &
Removal pany
LF4 Landfill Eastern NA NA 1 12/10/08 2 0 0
Canada
Wastewater Natural Gas
Western Iron and . 11/5/08 —
WWTP1 Treatment Us. Carbon Filters Fired Power 1 11/6/08 4 4 0
Plant Plant
Wastewater Eastern
WWTP2 Treatment NA NA 1 12/9/08 1 11 0
Canada
Plant
ING Natural Gas Eastern NA NA 1 12/8/08 0 0 2

'Wastewater Treatment Plant 2 indicated that this sample was subjected to partial cleanup but not with the intention to produce pipeline quality

biomethane
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Canada

Eastern 12/10/08
2NG Natural Gas Canada NA NA - 0 0
12/11/08
3NG Natural Gas | \vestern NA NA 3/18/08 0 0
Canada
Total 19 21
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Methods

Sampling Methods
Sampling Methods for First Tier Chemicals

The First Tier chemical testing sampling methods includes collecting gas samples using Tedlar
bags as well as sorbent trap methods. Samples subjected for the Second Tier chemical testing
were collected using only sorbent trap methods. The third set of analytical tests performed is the
biological testing which uses a filtration sampling method. All of the sampling methods used for
this project are presented in Appendix A.

Tedlar Bags for Major Components, Extended Hydrocarbons, Sulfur, Halocarbons, and
Siloxanes Sampling

Clean Tedlar bags were used to collect samples for major components analysis, extended
hydrocarbons, siloxanes, halocarbons and sulfur analysis. In the event that the line pressure was
too low, a SKC Vac-U-Chamber™ connected to a sampling pump downstream was used to
create a negative pressure to collect the sample. The sampling line was purged and a piece of
silicon tubing connected the line directly to the Tedlar bag (Figure 2) or to the SKC Vac-U-
Chamber™ as shown in Figure 2. (The vacuum chamber was closed for actual sample
collection.)

Figure 1. Tedlar Bag Sample Collection
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Figure 2. Tedlar Bag Sample Collection with Opened SKC Vac-U-Chamber™

Liquid Sorbent Method for Metals Sampling

A slightly-modified EPA Method 29 was used in sampling for volatile metals. Based on previous
experience, the sampling train (shown in Figure 3) consists of two 250-ml liquid spargers
(“bubblers™) in series each fitted with a coarse frit. Each sparger contains 100-ml of a 5% HNO?/
10% H>0; solution. This mixture allows the capture of many volatile metals by absorbing them
into the solution. A third empty sparger serves as a spray trap. The detection limits for the metal
compounds were dependent on the volume of gas sampled; a 4-hour sampling period should
result in a detection limit of 1.0 pg/m’. Prior to use, each sparger was cleaned by soaking in
dilute nitric acid and by rinsing several times using pure nitric acid and double-deionized water.
Similarly, a dry test meter was placed at the end of the assembly to monitor the sample volume.
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Figure 3. Volatile Metals (Impingers) Sample Collection

Sorbent Tubes for Mercury Sampling

Mercury samples were collected using gold plated beads packed in a glass tube. A calibrated dry
test meter was placed at the end of the assembly to monitor the sample volume. After sampling,
the tubes were capped and protected from breakage. For mercury and volatile metals sampling,
the flow rate was set at 1.0 — 2.0 L/min and approximately 200 — S00L of sample was collected.
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Figure 4. Mercury Sample Collection

Sampling Methods for Second Tier Chemicals

The Second Tier chemicals sampling methods used solid adsorbent traps coupled with sampling
pumps to collect samples for the following types of analyses: semi-volatile/volatile organic
compounds (SVOCs and VOCs), polycyclic aromatic hydrocarbons (PAHs), polychlorinated
biphenyls (PCBs), pesticides, and aldehydes/ketones. Because of the wide range of target
chemicals and expected concentrations in the biogas, several different trap/pump arrangements
were used to ensure that a sufficient amount of sample was collected for each type of analysis.

Sorbent Tubes for VOC/SVOCs, PAHSs, PCBs, Pesticides, and Aldehydes/Ketones Sampling

XAD-2 resin packed in glass sample tubes were used to collect samples subjected to
VOC/SVOCs, PAHs, PCBs, and pesticides analysis. These samples were collected using two
XAD-2 sorbent tubes attached in series connected to a personal air pump capable of sampling up
to 5 L/min which were set at a flow rate of 2.0L/min for 4 hours to collect a total volume of
approximately 480L (see Figure 5). DNPH coated sorbent media packed in glass sample tubes
were used to collect samples for the analysis of aldehydes and ketones. These samples were
collected using two sorbent tubes attached in series connected to a personal air pump capable of
sampling up to 5 L/min which was set at a flow rate of 1.0L/min for 4 hours to collect a total
volume of approximately 240L (see Figure 5).
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The sampling pumps used with the sorbent tubes were calibrated prior to each use. The pumps
were calibrated using two representative sorbent tubes attached in series and connected to the
pump. The pump was calibrated to provide the required flow based on the parameters to be
sampled. The calibrated flow for the pump and start time was noted. At the end of the sampling
event, the pump flow was checked and recorded in the same manner in which the pump was
calibrated. The total volume of the samples was calculated to determine the average flow of the
pump used to collect the sample and the sampling duration. During sampling the sorbent tubes
were covered with aluminum foil to prevent photodegradation. At the completion of the
sampling event, the sorbent tubes were capped to prevent any sorption of contaminants from
ambient air during transportation and storage.

Figure 5. DNPH Coated Sorbent Media Tubes & XAD-2 Sorbent Tubes Sample Collection

Sampling Method for Biological Testing

The biological samples were collected using a stainless steel pressure filtration funnel. A 0.2 pm
pore size PTFE gas filter were placed inside of the funnel. Approximately 150 L of gas sample
was allowed to pass through the 0.2 pm pore size filter (see Figure 57). After sampling, using
tweezers, sterilized with ethanol, the filter was folded in half with the sample side inward and
placed inside a clean and separate plastic zip-ilock bag. Between sampling, the filtration funnel
was rinsed with ethanol and air dried on a clean surface.
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Figure 6. Biological Sample Collection

Sample Handling and Custody

The First Tier chemical samples that were sampled in Tedlar bags or stainless steel cylinders
were shipped overnight to GTI using proper hazardous materials packaging. The remaining First
Tier chemical samples were shipped to GTI or hand carried to the laboratory. The Second Tier
chemical samples and the biological samples were packed on ice and shipped to GTI or hand
carried to the laboratory. All samples were shipped under proper chain of custody (COC)
documentation.

Analytical Methods

Two types of analyses were performed on the samples, chemical and biological. The chemical
tests are grouped into two tiers. The First Tier chemical tests include the following types of
analyses:

e Major Components via ASTM D1945/1946 Standard Test Method for Analysis of
Natural Gas by Gas Chromatography / Standard Practice for Analysis of Reformed Gas
by Gas Chromatography

e Ammonia via Gas Chromatography / Nitrogen Chemiluminescence Detection
Expanded Hydrocarbons via Gas Chromatography/Flame lonization Detection

e Sulfur via ASTM D6228 Standard Test Method for Determination of Sulfur Compounds
in Natural Gas and Gaseous Fuels by Gas Chromatography and Flame Photometric
Detection

e Halocarbons via Gas Chromatography/Electrolytic Conductivity Detection

e Siloxanes via Gas Chromatography/Atomic Emission Detection
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e Mercury via ASTM D5954 Standard Test Method for Mercury Sampling and
Measurement in Natural Gas by Atomic Absorption Spectroscopy

e Metals via EPA Method 29 (modified) Determination of Metals Emissions from
Stationary Sources

The Second Tier chemical tests consist of the following analyses:

e Volatile Organic Compounds (VOCs), Semi-volatile organic compounds (SVOCs) and
Polycyclic Aromatic Hydrocarbons (PAHs) via EPA Method 8270C Semivolatile
Organic Compounds by Gas Chromatography/Mass Spectrometry

e Polychlorinated Biphenyls (PCBs) via EPA Method 8082 Polychlorinated Biphenyls by
Gas Chromatography

e Pesticides via EPA Method 8081 Organochlorine Pesticides by Gas Chromatography

e Aldehydes and ketones via EPA method TO-11 by High Pressure Liquid
Chromatography (HPLC)

Table 4 and Table 5 list the target compounds for the first and second tier chemical tests.
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Table 4. Target Compounds for First Tier Chemical Testing

Major
Components

Helium
Hydrogen
Carbon Dioxide
Oxygen/Argon
Nitrogen
Carbon Monoxide
Methane
Ethane
Ethene

Ethyne

Propane
Propene
Propadiene
Propyne
i-Butane

n-Butane
1-Butene

i-Butene
trans-2-Butene
cis-2-Butene

1,3-Butadiene

i-Pentane
n-Pentane

neo-Pentane

Pentenes
Hexane Plus

Extended Hydrocarbons
Cyclopentane
Methylcyclopentane
Cyclohexane
Methylcyclohexane
Benzene
Toluene
Ethylbenzene
m,p-Xylene
Styrene

o-Xylene

C3 Benzenes
Naphthalene
C1 Naphthalenes
C2 Naphthalenes
Hexanes

Heptanes
2,2,4-Trimethylpentane

Octanes
Nonanes
Decanes

Undecanes

Dodecanes
Tridecanes

Tetradecanes

Pentadecanes
Hexadecanes
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Sulfur
Hydrogen Sulfide
Sulfur Dioxide
Carbonyl Sulfide
Carbon Disulfide
Methyl Mercaptan
Ethyl Mercaptan
i-Propyl Mercaptan
n-Propyl Mercaptan
t-Butyl Mercaptan

Dimethyl Sulfide

Methyl Ethyl Sulfide
Diethyl Sulfide
Di-t-Butyl Sulfide
Dimethyl Disulfide
Methyl Ethyl Disulfide
Methyl i-Propyl
Disulfide
Diethyl Disulfide
Methyl n-Propyl
Disulfide
Methyl t-Butyl
Disulfide
Ethyl i-Propyl
Disulfide
Ethyl n-Propyl
Disulfide
Ethyl t-Butyl Disulfide
Di-i-Propyl Disulfide
i-Propyl n-Propyl
Disulfide
Di-n-Propyl Disulfide
i-Propyl t-Butyl

Page 20

Halocarbons

Dichlorodifluoromethane (CFC-
12)
1,2-Dichlorotetrafluoroethane
(CFC-114)
1,1,2-Trichloro-1,2,2-
trifluoroethane (CFC-113)

Trichlorofluoromethane (CFC-11)

Chloromethane

Dichloromethane (Methylene
Chloride)

Chloroform
Carbon Tetrachloride
Chloroethane

1,1-Dichloroethane

1,2-Dichloroethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane
Chloroethene (Vinyl Chloride)

1,1-Dichloroethene
cis-1,2-Dichloroethene

Trichloroethene
Tetrachloroethene
1,2-Dichloropropane

3-Chloropropene

cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Bromomethane

1,2-Dibromoethane
Chlorobenzene

Siloxanes
1,1,3,3-Tetramethyldisiloxane
Pentamethyldisiloxane
Hexamethyldisilane
Hexamethyldisiloxane
Octamethyltrisiloxane
Octamethylcyclotetrasiloxane
Decamethyltetrasiloxane
Decamethylcyclopentasiloxane

Dodecamethylpentasiloxane

Metals

Arsenic
Barium
Beryllium
Cadmium
Cobalt
Chromium
Copper
Manganese
Molybdenum
Nickel

Lead
Antinomy
Selenium
Strontium

Thallium

Zinc

Calculated Real
Gas Properties
Compressibility
Factor [z] (Dry)
Compressibility
Factor [z] (Sat.)

Specific Gravity

Gross HV (Dry)
(Btu/ft))
Gross HV (Sat.)
(Btu/ft’)

Wobbe Index

Net HV (Dry)
(Btu/ft))

Net HV (Sat.)
(Btu/ft’)
Real Gas Density
(Ibs/ft?)




Ammonia

Heptadecanes

Octadecanes
Nonadecanes
Eicosanes +
Total from Cyclopentane
and Eicosanes+ (Mol%)

Disulfide
n-Propyl t-Butyl
Disulfide
Di-t-Butyl Disulfide
Dimethyl Trisulfide
Diethyl Trisulfide

Di-t-Butyl Trisulfide

Thiophene

C1-Thiophenes
C2-Thiophenes
C3-Thiophenes
Benzothiophene
C1-Benzothiophenes
C2-Benzothiophenes
Thiophane
Thiophenol
Individual
Unidentified Sulfur
Compounds (all as
monosulfides)
Total Sulfur (ppm)
Total Sulfur (As
Grains/100 SCF @
14.73 psia, 60°F)

1,2-Dichlorobenzene

1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene

Hexachloro-1,3-butadiene

Total TO-14 Halocarbon
Components
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Table 5. Target Compounds for Second Tier Chemical Testing

Semi-volatile/Volatile Organic Compounds Pesticides Polychlorinated Biphenyls Aldehydes/Ketones
PCB
1,1,1-Trichloroethane sec-Butylbenzene 2-Chloronaphthalene Di-n-octylphthalate a-BHC PCB 2 PCB73 PCB81 158 Formaldehyde
1,2-Dichloroethane Phenol 2-Nitroaniline Be”m[b]ﬂ:ma”the” b-BHC PCB3 PCB49  PCBS87 i(z:g Acetaldehyde
1,1-Dichloropropene bis(2-Chloroethyl)ether 1,4-Dinitrobenzene Benzo[k]ﬂ:oranthen g-BHC PCB4  PCB47 i(l:g ESZ o-Tolualdehyde
- . PCB PCB
Benzene Aniline Dimethylphthalate Benzo[a]pyrene d-BHC 10 PCB48 PCB85 175 Acetone
| 1,2,3- PCB PCB
Carbon Tetrachloride 2-Chlorophenol 1,3-Dinitrobenzene ndeno(1,2,3 Heptachlor PCB7 PCB75 ¢ ¢ Isocaleraldehyde
cd]pyrene 136 187
1,2-Dichloropropane 1,3-Dichlorobenzene Acenaphthylene leenz[a,rtganthrace Aldrin PCB 9 zgz PCB 77 zgg Valeraldehyde
. . L . Heptachlor PCB PCB
Trichloroethene 1,4-Dichlorobenzene 2,6-dinitrotoluene Benzo(g,h,i]perylene epoxide PCB6  PCB35 110 128 Butyraldehyde
) - PCB PCB
Dibromomethane p-Isopropyltoluene 1,2-Dinitrobenzene g-Chlordane PCB8 PCB44 154 167 m-Tolualdehyde
Bromodichloromethane Benzyl Alcohol 3-Nitroaniline Endosulfan | PCB5 PCB59 PCB82 igg Propionaldehyde
PCB PCB PCB
Pyridine 2-Methylphenol (m-cresol) Acenaphthene a-Chlordane 1C9 PCB 37 1(5:1 1(7:4 Crotonaldehyde
cis-1,3- ) - i PCB PCB PCB 2,5-
Dichloropropene 1,2-Dichlorobenzene 2,4-Dinitrophenol Dieldrin 12 PCB 42 135 177 Dimethylbenzaldehyde
N- 3,4-Methylphenol (o,p- . PCB PCB PCB
4-N h | 4,4'-DDE PCB 71
nitrosodimethylamine cresol) Itropheno ! 13 ¢ 144 202 Benzaldehyde
. . I . PCB PCB PCB
Toluene bis(2-chloroisopropyl)ether Dibenzofuran Endrin 18 PCB 41 124 171 p-Tolualdehyde
trans-1,3- PCB PCB PCB
! -Butylb 2,4-dinitrotol End Ifan 1l PCB 64
Dichloropropene n-butylbenzene A-ainitrotoluene ndosuftan 17 147 156 Hexanaldehdye
. N-nitroso-di-n- 2,3,4,6- . PCB PCB PCB
1,1,2-Trichloroethane propylamine Tetrachlorophenol 4,4-DDD 15 PCB 40 107 173 Methyl ethyl ketone
) 2,3,5,6- . PCB PCB PCB PCB
1,3-Dichloropropane Hexachloroethane Tetrachlorophenol Endrin aldehyde 24 103 123 157
Dibromochloromethan 1,2-Dibromo-3- . Endosulfan PCB PCB PCB
e Chloropropane Diethylphthalate sulfate 27 PCB 67 149 201
. . 4-Chlorophenyl- , PCB PCB PCB PCB
1,2-Dibromoethane Nitrobenzene phenylether 4,4'-DDT 16 100 118 172
. PCB PCB PCB
Tetrachloroethene Isophorone Fluorene Endrin ketone 3 PCB 63 134 197
. . - PCB PCB PCB
Chlorobenzene 2-Nitrophenol 4-Nitroaniline Methoxychlor 34 PCB 74 114 180
1,1,1,2- I 4,6-Dinitro-2- PCB PCB PCB
Tetrachloroethane 2,4-Dimethylphenol methylphenol 29 PCB70 131 193
Ethylbenzene bis(2- n-Nitrosodiphenylamine PCB PCB 66 PCB PCB
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m/p-Xylenes
Bromoform
Styrene

o-Xylene

1,1,2,2-
Tetrachloroethane

1,2,3-Trichloropropane
Isopropylbenzene
Bromobenzene
2-Chlorotoluene
n-Propylbenzene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene

1,2,4-Trimethylbenzene

Chloroethoxy)methane

1,2,4-Trichlorobenzene
Naphthalene
2,4-Dichlorophenol
4-Chloroaniline

Hexachlorobutadiene

1,2,3-Trichlorobenzene

4-Chloro-3-methylphenol

2-Methylnaphthalene

1-Methylnaphthalene

Hexachlorocyclopentadien
e

2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
Diphenylamine

Azobenzene

4-Bromophenyl phenyl
ether

Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Bis(2-ethylhexyl) adipate
Fluoranthene
Pyrene
Butylbenzylphthalate
Benz[a]anthracene

Chrysene

bis(2-
Ethylhexyl)phthalate

54
PCB
26
PCB
25
PCB
31
PCB
50
PCB
28
PCB
20
PCB
33
PCB
53
PCB
51
PCB
22
PCB
45
PCB
46
PCB
69
PCB
52

PCB 93

PCB 95

PCB 91

PCB 56

PCB 60

PCB 92

PCB 84

PCB 90

PCB
101

PCB 99

PCB
119

PCB 83

PCB 97

PCB
117

122
PCB
165
PCB
146
PCB
188
PCB
153
PCB
132
PCB
105
PCB
141
PCB
179
PCB
137
PCB
176
PCB
130
PCB
138
PCB
163
PCB
164

191
PCB
200
PCB
170
PCB
190
PCB
199
PCB
196
PCB
203
PCB
189
PCB
208
PCB
195
PCB
207
PCB
194
PCB
205
PCB
206
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The biological testing included the following types of analyses:

¢ Quantitative Polymerase Chain Reaction (QPCR), a genetic technique that allows for the
direct detection and quantification of total (live and dead) heterogeneous bacteria and
various corrosion-causing bacteria'>

e Live bacteria enumeration via the Most Probable Number (MPN) determination

e Bacteria identity determination via published genetic methods'?

e Spores enumeration via modified National Aeronautics and Space Administration
(NASA) Protocol for Spore Testing NHB 5340.1D '*'°

e Spore identity determination via published genetic methods’

A description of the biological analytical methods is described below.

The filter sample received is placed in a 50-ml tube with 30 ml of sterile phosphate buffered
saline (PBS, pH 7.2 = 0.1), votexed for 5-10 sec, sonicated for 2 min + 5 sec in waterbath
sonicator filled with fresh aqueous solution of 0.3% vol/vol Tween 80. After sonication, the filter
suspension is divided into three parts for MPN tests, spore enumeration, and DNA extraction.
MPN test is to determine the number of live heterogeneous bacteria in the filter samples, and
spore enumeration is to determine the number of live spore-forming bacteria in the filter
samples. MPN tests are performed in thioglycolate medium (TG media) in triplicate with serial
dilutions of filter suspension samples. After 7 days incubation at 37 °C aerobically and
anaerobically, the positive culture bottles are scored and the number of heterogeneous bacteria is
determined using a statistically derived table (Most Probable Number from Serial Dilution,
Bacteriological Analytical Manual, FDA, February, 2006).

The second part of the filter suspension sample is used for Spore Enumeration using Pour Plate
Procedure modified from NASA standard assay NHB 5340.1D. The sample suspension is heat-
shocked at 80 + 2 °C water bath for 15 min to kill vegetative cells, inoculated onto Tryptic Soy

Agar (TSA) medium, incubated at 37 °C aerobically and anaerobically for 3 days before colony
counts to determine the number of live spores on filter sample.

DNA extraction is performed from two sample sources, using FastDNA SPIN Kit for Soil (MP
Biomedicals LLC; filter suspension samples without prior growth in medium) and spore colonies
from TSA plate. DNA from the filter suspension samples are used for bacterial ID and qPCR
quantification of total bacteria, total APB, total SRB, and total [OB. DNA from spore colonies
was used for spore ID. The detection and quantification of specific groups of bacteria with qPCR

12 Zhu, X.Y., et al., Rapid detection and quantification of microbes related to microbiologically influenced
corrosion using quantitative polymerase chain reaction. Corrosion, 2006. 62: p. 950-955.

1 Zhu, X.Y., J. Lubeck, and J.J. Kilbane, Il, Characterization of microbial communities in gas industry
pipelines. Appl Environ Microbiol, 2003. 69(9): p. 5354-5363.

" NASA, Procedures and Guidelines NPG: 5340.1D NASA standard procedures for the microbial
examination of space hardware.

®Yung, P.T., M.J. Kempf, and A. Ponce. A Rapid Single Spore Enumeration Assay. in IEEE Aerospace
Conference 2006, IEEEAC paper #1029. 2006.
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assays are achieved by targeting bacterial16S rRNA, ackA and buk, dsrAB, and IOB 16S rRNA
genes, respectively, following the instructions of the Rotor-Gene 3000 4 Channel Multiplexing
System and QuantiTect PCR kits (Qiagen Inc., Valencia, California).

The ID procedures used for bacteria and spores are identical; however, the starting genetic
materials are different. DNA for bacterial ID comes from the original filter suspension without
prior growth, therefore the bacteria ID profile represents the dominant bacteria species in original
biogas samples. However, DNA for the spore ID comes from the isolated spore colonies after 3
days of incubation, and the spore ID profile represents the spore-forming bacteria species which
survived the heat-shock process. The extracted DNA is amplified with PCR using
BASF/UN1492R primer pair by targeting universal bacteria 16S rRNA gene. Purified PCR
products (QIAquick PCR Purification Kit) are inserted into pGEM-T Easy Vector System |
(Promega Corp., Madison, Wiscosin). The vectors are then transformed into DH5a Subcloning
Efficiency Chemically Competent Cells purchased from Invitrogen (Carlsbad, California), and
the cells are inoculated onto LB agar medium for screening of white colonies after overnight
incubation at 37 °C. The white colonies are picked and their DNA is prepared for sequencing.
The sequences are analyzed with Blast program in GenBank database and ID of bacteria and
spores is determined.

Table 6 presents a summary of all the sampling and analytical methods used for this project.
Most of the methods used are based on existing American Society for Testing and Materials
(ASTM), National Institute for Occupational Safety and Health (NIOSH), or Environmental
Protect Agency (EPA) methods. GTI developed and patented biological testing methods, which
are based on a common and referenced molecular biological technique, specifically for the
quantification of total heterogenous bacteria and various corrosion causing bacteria.
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Table 6. Summary of Sampling and Analytical Methods

. Sampling Method Sampling Instrument/ .
Anal Analytical Lab
natysis Reference(s) Material Analytical Method nalyticatta
; 5 L Tedlar ASTM
M C t
ajor Lomponents bag D1945/D1946
Ammonia GC/NCD
or
Extended Hydrocarbons GTI SOP for Tedlar GC/FID
Bag Sampling Inerted GTI
Sulfur - ASTM D6228
Stainless
Halocarbons Steel EPA TO-14
Cylinder GC/ELCD
Siloxanes GC/AED
GC/MS/
VOCs/SVOCs/PAHs/alkylPAHs Mod NIOSH 5515 Mod EPA Method
8270C
XAD-2 GC/ECD or GC/MS
PCBs Mod NIOSH 5503 resin Mod EPA Method
8082
META
o Mod NIOSH GC/ECD or GC/MS Environmental
Pesticides 5600/5601 Mod EPA Method
8081A
DNPH
coated HPLC EPA Method
Aldehydes/Ketones EPA method TO-11 sorbent 10-11
media
Gold
AAS
Mercury ASTM D5954 plated
silica ASTM D5954
beads
Nitric acid GTI
EPA Method 29 and IcP
Metals . Peroxide
modified
agueous
solutions
MPN, qPCR, spore
enumeration ( NHB
. . 0.2 um
Biologicals GTI SOP . 5340.1D ), spore GTI
filter .
and bacteria
identification
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Quality Control

Internal laboratory quality control checks were used to monitor data integrity. These checks
included method blanks, matrix spikes/matrix spike supplicate samples, laboratory control
samples, internal standards, surrogate compounds, calibration standards and reference standards
where appropriate. Project quality control limits for the quality control elements were adhered to
for the analyses completed.

Method Blanks

The method blank is a useful quality control element to identify possible sources of
contamination in the analytical procedure. Each analytical batch for every analytical procedure
included a method blank which is carried through all aspects of the analytical method. Method
blanks were included in the Second Tier chemical testing.

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicate (MS/MSD) samples were used to measure the accuracy of
analyte recovery from the sample matrices and will be site-specific. MS/MSD samples were
included with every batch of samples prepared where appropriate. Matrix spikes were included
in the Second Tier chemical testing.

Surrogate Compounds

Surrogates are compounds which are unlikely to occur under natural conditions and have
properties that are similar to the analytes of interest. This type of control is primarily used for
organic samples and the surrogates are added to the samples prior to the sample preparation. The
surrogate spike provides data on the efficiency of an analytical method on a sample-specific
basis. If the surrogate spike recoveries exceeded the specified quality control limits, the sample
results needed to be evaluated with other quality control elements to determine data usability.
Surrogate compounds were included in the Second Tier chemical testing.

Calibration Standards

Calibration standards were used to create a calibration curve and to confirm the instrument
calibration before analyzing samples. If the calibration standards exceed the method criteria, the
samples analyzed with the standards required reanalysis under acceptable calibration standards.
Laboratory instrument calibration standards were used according to the procedures for the
specified analytical methods.

Reference Standards/Control Samples

Reference standards are samples of known concentrations and independent in origin from the
calibration standards. Reference standards provide data on the analytical proficiency of the
method. This quality control checks the calibration standards, sample preparation, instrument
stability and quantification. Reference standards/control samples were analyzed at the frequency
specified within the analytical methods.
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Instrument/Equipment Testing, Inspection and Maintenance Requirements

Field and laboratory instrument and equipment was tested and maintained as outlined in the
sampling procedures or as necessary.

Prior to field sampling each piece of equipment was inspected to make sure that it is operational.
If the equipment was not operational, servicing was performed or replacement equipment was
used. If instrument servicing was required, it was the responsibility of the appropriate field
personnel to follow the maintenance schedule and arrange for timely service. Field instruments
were maintained according to the manufacturers’ instructions.

Instrument Calibration and Frequency

Field and laboratory instruments were calibrated prior to use in the collected or analysis of
samples. Records of the instrument calibration were kept in the appropriate field or laboratory
logbooks. Instruments that failed calibration checks were recalibrated and, if necessary, had
maintenance completed prior to using to collect or analyze samples. Specific calibration
frequencies and requirements are included with the individual method SOPs.
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Results

The results from the chemical (Tier I and Tier II tests) and biological analyses are presented in
this section. Basic statistics were determined for the following sample sets: gas samples from
each natural gas site, raw biogas samples from each landfill and corresponding biomethane
(cleaned biogas) samples (if paired set was available), and, biogas samples and biomethane
samples from each wastewater treatment plant (if paired set was available). To provide an
additional perspective of the variability that can exist in the composition of biomethane, basic
statistics for several parameters were also determined for the entire set of 16 biomethane landfill
samples as well as the entire set of 4 biomethane wastewater treatment plant samples; these data
were compared to the entire set of 6 natural gas samples. The limited sample size suggests that
additional data should be collected for a more robust analysis of the composition of biogas and
biomethane from landfills and wastewater treatment plants before strong conclusions can be
drawn. Each sample set was small; therefore, robust statistical analysis was not possible.
Additionally, the samples were collected during fall and winter months only. Therefore,
complete seasonal variations to the analytical profiles per landfill were not collected.

First Tier Chemical Testing Results

The samples collected for this project were analyzed for major components using method ASTM
D1945/D1946. The information from this analysis was used to calculate a variety of physical
properties such as heating value, Wobbe index, and density. A summary of the results is
presented in Table 7. The complete set of results is provided in Appendix B.

Calculated Gas Properties

Natural Gas

Seven natural gas samples were collected from three sites; two from 1NG, two from 2NG, and
three from 3NG (see Table 3). However, only six samples are included in this data set because
the first sample collected from 2NG had more than 90% air present therefore it was excluded
from the sample set. Of significant note, these natural gas samples cannot be directly compared
with landfill and WWT data, as the locations for collection of the NG samples were not within
the system into which the specific renewable gas would be introduced. Generally, the RNG
product is directly compared with the natural gas within the system into which it will be
introduced or comingled. The NG samples in this study were provided as general reference, but
direct product comparison cannot be made.

The average calculated gas properties for ING, 2NG and 3NG are presented in Table 7. Sample
3NG had the highest average gross heating value of 1035.5 + 0.7 Btu/ft’ followed by 2NG with
an average of 1029.7 Btu/ft’ and subsequently 1NG which had the lowest average of 1028.6 +
0.3 Btu/ft’.

3NG also had the highest average Wobbe index of 1367.8 £ 1, followed by 1NG with an average
of 1353.2 + 1.1 and 2NG with the lowest Wobbe index of 1351.9. Both the average heating
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values and Wobbe index for each natural gas site are within the range of tariff values as reported
in AGA Report 4A (Table 1).

Landfills

Biogas

Table 7 presents the results from the 12 raw biogas samples that were collected from each
landfill. Clearly, raw biogas does not fall within AGA Report 4A reported values for natural gas.
However, it appears that with conditioning/cleanup of raw biogas, a biomethane product may be
produced which meets AGA Report 4A reported typical values for natural gas.

Biomethane

Sixteen landfill biomethane samples (depending upon the site — four to eight samples per site
over a period of time) were collected and analyzed via ASTM D1945/D1946 (see Table 3). The
average gross heating values (dry) observed from sites LF1, LF2 and LF3 are 988.6 + 6.1 Btu/ft’,
981.8 + 6.6 Btu/ft’, and 945.2 + 27.7 Btu/ft’ respectively. The average heating values observed
from LF1 and LF2 are within the range of tariff values as reported in AGA Report 4A (Table 1).
Of note, the biomethane produced at LF3 was blended with natural gas prior to injection into the
pipeline network and analytical requirements for this biomethane were less stringent (GTI did
not review these specifications for verification).

The average Wobbe index values observed from sites LF1, LF2, and LF3 are 1314.9 £ 11.7,
1298 +10.2, and 1235.6 £ 50.2 respectively and, with the exception of LF3, the average values
for each landfill are within the range of tariff values which will be included in the 2009 version
of AGA Report 4A'. Landfill LF3 was comingling the RNG with natural gas prior to
introduction to the pipeline network. However, a further cleanup unit was installed prior to the
last sampling event (see data below).

It should also be noted that biomethane samples were collected from LF3 during three separate
events over a period of approximately one year. Sampling event 1 occurred in October 2008,
event 2 occurred in November 2008 and event 3 occurred in September 2009. DOT PHMSA
granted GTI an extension to the schedule for Task 1 to accommodate the collection of the
samples collected from the third sampling event (which was an addition to the original scope of
the project). Limited (not the full suite of chemical and biological analyses that was conducted
on the previous 42 samples collected from October 2008 through March 2009) analytical testing
was conducted on these additional 4 biomethane samples that were collected in September 2009.
Raw biogas samples were collected both in October and November, 2008 at LF3; however only
biomethane samples were collected during the third sampling event (September 2009) at LF3.
Therefore, only biomethane results from LF3 were compared from a time perspective.
Importantly and significantly, it should also be noted that biomethane samples LF3BM05TB and

'“The 2009 version of AGA Report 4A has not been publicly released at the time this report was
submitted to DOT.
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LF3BMO6TB (as well as the biomethane samples collected in October and November 2008)
were collected prior to a secondary cleanup process using pressure swing adsorption and
samples LF3BMO7TB and LFBMOS8TB were collected after the PSA cleanup. The PSA unit
was not installed during the sampling events that took place in October 2008 and November
2008. Therefore in total six biomethane samples were collected from LF3 prior to PSA clean up
and two biomethane samples were collected after PSA clean up. Figure 7 and Figure 8
demonstrates the variability observed in the gross heating value and Wobbe index of the
biomethane samples collected at LF3 pre- and post PSA clean up. The graphs reveal the
significant difference in these gas properties between biomethane samples collected pre- and post
PSA treatment.

In addition to heating value and Wobbe index, seven other calculated gas properties not typically
included in pipeline tariffs or specifically represented in AGA Report 4A were analyzed and
compared. The average gas property values of the 16 landfill biomethane samples are compared
to those of the average values of the six natural gas samples in Table 8. The data indicates that
for five of the calculated gas properties, including heating value and Wobbe index, the average
biomethane values for all parameters tested are less than those of natural gas.

Figure 7. Heating Value for LF3 Biomethane Samples
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Figure 8. Wobbe Index for LF3 Biomethane Samples
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Table 7. Calculated Gas Properties for Landfill, Wastewater Treatment Plant, and Natural Gas Sites

Relative Gross Gross Real
Compressibility | Compressibility | Density Net HV | Net HV
Factor [z] Factor [z] (Specific HV HV LR (Dry) (Sat.) Gas:
(Dry) (sat.) Gravity) | (PY), | (Sat) | ndex | b 63 | (Brusse) | DESIY
(Btu/ft’) | (Btu/ft) (Ibs/ft’)
(Dry)
N 2 2 2 2 2 2 2 2 2
Average 0.99787 0.99755 0.5778 1028.6 1011.1 1353.2 927.0 911.1 0.044
1ING StDev 0.000002 0.000002 0.0006 0.3 0.3 1.1 0.2 0.2 0.000
Min 0.99787 0.99755 0.5773 1028.4 1010.9 13524 926.8 911.0 0.044
Max 0.99787 0.99755 0.5783 1028.8 1011.3 1354.0 927.1 911.3 0.044
2NG san]1.ple 0.99786 0.99754 0.5802 1029.7 1012.1 13519 928.0 912.2 0.044
N 3 3 3 3 3 3 3 3 3
Average 0.99788 0.99756 0.5731 1035.5 1017.8 1367.8 933.2 917.2 0.044
3NG StDev 0.00000 0.00000 0.0002 0.7 0.7 1.0 0.6 0.6 0.000
Min 0.99788 0.99756 0.5730 1034.8 1017.1 1366.7 932.5 916.6 0.044
Max 0.99788 0.99756 0.5732 1036.1 1018.4 | 1368.8 933.7 917.8 0.044
N 4 4 4 4 4 4 4 4 4
Average 0.99804 0.99773 0.5653 988.6 971.7 1314.9 890.0 874.8 0.043
LF1BM StDev 0.000014 0.000015 0.0035 6.1 6.0 11.7 55 5.4 0.000
Min 0.99802 0.99771 0.5623 981.1 964.3 1301.9 883.2 868.1 0.043
Max 0.99805 0.99774 0.5689 995.4 978.4 1327.5 896.2 880.9 0.044
N 4 4 4 4 4 4 4 4 4
Average 0.99806 0.99775 0.5721 981.8 965.0 1298.0 884.0 868.9 0.044
LF2BM StDev 0.000028 0.000030 0.0013 6.6 6.5 10.2 5.9 5.8 0.000
Min 0.99803 0.99772 0.5708 976.0 959.3 1289.1 878.8 863.8 0.044
Max 0.99808 0.99777 0.5733 987.7 970.8 1307.3 889.3 874.1 0.044
N 8 8 8 8 8 8 8 8 8
Average 0.99816 0.99785 0.5857 945.2 929.0 1235.6 851.0 836.5 0.045
LF3Bm*’ StDev 0.000052 0.000055 0.0129 27.7 27.3 50.2 25.0 24.6 0.001
Min 0.99808 0.99777 0.5659 913.1 897.5 1180.2 822.2 808.1 0.043
Max 0.99823 0.99793 0.5986 987.1 970.2 1312.2 888.8 873.6 0.046
N 3 3 3 3 3 3 3 3 3
Average 0.99800 0.99769 0.5606 1008.3 991.1 1346.7 907.9 892.4 0.043
WWTP1BM StDev 0.000003 0.000003 0.0009 0.9 0.9 2.4 0.9 0.8 0.000
Min 0.99800 0.99769 0.5595 1007.7 990.5 1345.2 907.3 891.8 0.043
Max 0.99800 0.99769 0.5612 1009.4 992.2 1349.4 908.9 893.3 0.043
WTTP2BGP® sar:l-ple 0.99677 0.99640 0.9374 615.6 605.1 635.8 554.3 544.9 0.072
N 4 4 4 4 4 4 4 4 4
LF1BG Average 0.99687 0.99650 0.9137 638.1 627.3 667.7 574.6 564.8 0.070
StDev 0.000030 0.000031 0.0086 9.6 9.4 13.1 8.6 8.5 0.001
Min 0.99682 0.99645 0.9064 624.3 613.6 648.7 562.1 552.5 0.069

The biomethane that is produced from LF3 is blended with natural gas before injection into the
accepting transmission pipeline. The biomethane samples collected for this project were collected prior
to the blending process.
'® Wastewater Treatment Plant 2 indicated that this sample was subjected to partial cleanup but not with
the intention to produce pipeline quality biomethane
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Max 0.99689 0.99652 09262 | 6460 | 6350 | 6786 | 581.7 | 571.8 | 0.071
N 4 4 4 4 4 4 4 4 4
Average 0.99684 0.99647 0.9217 | 631.1 | 6204 | 6575 | 5683 | 558.6 | 0.071
LF2BG StDev 0.000066 0.000068 0.0157 | 15.2 14.9 21.3 13.7 13.5 0.001
Min 0.99675 0.99637 0.9079 | 609.2 | 598.8 | 6269 | 5486 | 539.2 | 0.069
Max 0.99690 0.99654 0.9442 | 6439 | 6329 | 6757 | 579.7 | 569.9 | 0.072
N 4 4 4 4 4 4 4 4 4
Average 0.99698 0.99662 0.9110 | 6283 | 617.6 | 658.8 | 5658 | 556.1 | 0.070
LF3BG StDev 0.000036 0.000037 0.0254 | 33.8 33.3 44.6 30.5 29.9 0.002
Min 0.99695 0.99658 0.8888 | 596.6 | 5864 | 6169 | 537.2 | 528.0 | 0.068
Max 0.99703 0.99667 0.9353 | 659.2 | 6479 | 6989 | 593.5 | 583.4 | 0.072
N 2 2 2 2 2 2 2 2 2
Average 0.99674 0.99637 0.9480 | 603.8 | 593.5 | 620.1 | 543.7 | 5344 | 0.073
LF4BG StDev 0.000019 0.000019 0.0025 1.0 1.0 1.8 0.9 0.9 0.000
Min 0.99673 0.99636 0.9463 | 603.1 | 592.8 | 6189 | 543.1 | 533.8 | 0.072
Max 0.99675 0.99638 0.9497 | 6045 | 5942 | 621.4 | 5443 | 5350 | 0.073
N 4 4 4 4 4 4 4 4 4
Average 0.99687 0.99650 0.9111 | 6427 | 631.8 | 673.4 | 5787 | 5689 | 0.070
WWTP1BG | StDev 0.000006 0.000006 0.0017 1.7 1.7 2.4 1.6 1.5 0.000
Min 0.99686 0.99650 0.9092 | 6409 | 6300 | 6708 | 577.1 | 567.3 | 0.070
Max 0.99688 0.99651 0.9128 | 6447 | 633.7 | 676.1 | 580.5 | 570.6 | 0.070
WTTP2BG sanfple 0.99694 0.99658 0.8902 | 6647 | 653.3 | 7044 | 5985 | 588.3 | 0.068
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Table 8. Comparison of Average Gas Properties for Sixteen Landfill Biomethane Samples vs.
Six Sampled Natural Gas Samples

Landfill Biomethane Natural Gas
N Average STDEV Min Max N Average STDEV Min Max
Compressibility | ;- | 99810 | 0.00007 | 0.99802 | 0.99823 | & | 0.99787 | 0.00001 | 0.99786 | 0.99788
Factor [z] (Dry)
Compressibility |1 | 599780 | 0.00007 | 0.99771 | 099793 | 6 | 0.99755 | 0.00001 | 0.99754 | 0.99756
Factor [z] (Sat.)
Relative Density
(Specific 16 | 05772 | 00128 | 05623 | 0.5986 6 05759 | 0.0031 | 05730 | 0.5802
Gravity) (Dry)
GrossHV (Dry) | ¢ 965.2 28.4 913.1 995.4 6 1032.2 36 10284 | 1036.1
(Btu/ft”)
GrossHV (Sat) | ¢ 948.7 27.9 897.5 978.4 6 1014.6 35 1010.9 | 1018.4
(Btu/ft%)
Wobbe Index 16 | 12710 51.0 11802 | 13275 6 13603 83 13519 | 1368.8
Net HV (Dry) 16 869.0 25.6 822.2 896.2 6 930.2 32 926.8 933.7
(Btu/ft”)
Net HV (Sat.) 16 854.2 25.1 808.1 880.9 6 914.3 32 911.0 | 917.8
(Btu/ft))
Real Gas 16 0044 | 00010 | 0043 0.046 6 0044 | 00002 | 0044 | 0.044
Density (lbs/ft’)
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Wastewater Treatment Plants

Biogas

For comparison, Table 7 also presents the results from the raw biogas samples collected from
each wastewater treatment plant. Only one raw biogas sample and one partially cleaned biogas
sample was collected from WWTP2. It is clear that raw or partially cleaned biogas would need
further cleanup/conditioning to meet reported tariff values found in AGA Report 4A for natural
gas.

Biomethane

Four biomethane samples were collected from WWTP1. However, only three samples are
included in this data set because one sample had more than 90% air present and resulting values
are not representative. The average gross heating value (dry) and the average Wobbe index for
WWTPI are 1008.3 + 0.9 Btu/ft’ and 1346.7 + 2.4 respectively; both values fall within the range
of tariff values which will be included in the 2009 version of AGA Report 4A".

In addition to heating value and Wobbe index, seven other calculated gas properties not typically
included in pipeline tariffs or specifically represented in AGA Report 4A were analyzed and
compared. The average gas property values of the collected WWTP1 biomethane samples are
compared to those of the six natural gas samples collected as part of this study, as shown in
Table 9. The data indicates that for seven of the calculated gas properties, including heating
value and Wobbe index, the average WWT biomethane value is less than that of natural gas.

' The 2009 version of AGA Report 4A has not been publicly released at the time this report was
submitted to DOT.
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Table 9. Comparison of Average Gas Properties for Three Wastewater Treatment Biomethane
Samples vs. Six Natural Gas Samples

WWTP1 Natural Gas
Average STDEV Min Max Average STDEV Min Max
Compressibility 0.99800 | 0.000003 | 0.99800 | 0.99800 0.99787 | 0.00001 | 0.99786 | 0.99788
Factor [z] (Dry)
Compressibility 0.99769 | 0.000003 | 0.99769 | 0.99769 0.99755 | 0.00001 | 0.99754 | 0.99756
Factor [z] (Sat.)
Relative Density
(Specific 0.5606 | 0.0009 | 0.5595 | 0.5612 0.5759 | 0.0031 | 0.5730 | 0.5802
Gravity) (Dry)
Gross HV (Dry) 1008.3 0.9 1007.7 | 1009.4 1032.2 36 1028.4 | 1036.1
(Btu/ft’)
Gross HV (Sat.) 991.1 0.9 990.5 | 992.2 1014.6 35 10109 | 1018.4
(Btu/ft”)
Wobbe Index 1346.7 2.4 13452 | 1349.4 13603 83 13519 | 13688
Net HV (Dry)
e 907.9 0.9 907.3 | 908.9 930.2 3.2 9268 | 933.7
Net HV (Sat.) 892.4 08 891.8 | 8933 914.3 32 911.0 | 917.8
(Btu/ft))
Real Gas
Density (Ibs/ft) 0.043 0.0001 | 0043 | 0.043 0044 | 00002 | 0044 | 0.044
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Major Components Analysis

All 46 samples collected for this project were analyzed for 27 major components using method
ASTM D1945/D1946. Major components, as pertaining to natural gas analysis, include %
methane, carbon dioxide, nitrogen and shorter-chained hydrocarbons, such as ethane, propane,
butane, etc. These constituents are typically present in natural gas and are therefore routinely
monitored. A summary of the results is presented in Table 10. The complete set of results is
provided in Appendix B.

Natural Gas

Six natural gas samples collected and subjected to major components analysis; two samples from
ING, one sample from 2NG and three samples from 3NG. Site 3NG had the highest average
methane concentration of 97.39% =+ 0.04% followed by 1NG with an average of 96.5% +
0.105% and 2NG with the lowest average of 96.03%. The same trend is observed for other
components such as propane and hexanes plus. The next largest component detected in natural
gas after methane was ethane, with 2NG having the highest average ethane concentration of
2.49%, followed by 1NG with an average of 2.24% + 0.029% and 3NG with the lowest average
of 1.65% + 0.006%. After ethane the next largest components present within the natural gas
samples were carbon dioxide, propane, butanes, hexanes plus, pentanes, and propene. In
addition, the average values observed from each natural gas site for oxygen, helium, nitrogen,
and carbon dioxide are within the tariff values as reported in AGA Report 4A (Table 1).

Landfills

Biogas

Table 10 also presents the results from the raw biogas samples collected from each landfill. In
these samples, methane concentrations are well below values found in tariff language for natural
gas and other gases, such as carbon dioxide, are higher. In general, raw biogas requires cleanup
to meet tariffs compiled in AGA Report 4A.

Biomethane

Sixteen biomethane landfill samples from three landfill sites were analyzed for major
components using method ASTM D1945/D1946. The four biomethane samples collected from
each of two landfills (LF1 and LF2) and up to 8 biomethane samples were collected from one
landfill (LF3). For the most part, samples were retrieved during the fall and winter months. One
landfill (LF3) was sampled in the fall of 2008 and again in the fall of 2009. Therefore, a limited
time study could be performed (overall gas quality over a period of time). However, this
database was limited and all sampling was conducted during cooler fall months.

Results indicated that all samples retrieved from LF1, LF2 and LF3 contained methane, carbon
dioxide, nitrogen, and propane. Hexane plus was also detected in each biomethane sample
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collected from LF2, 4 out of 8 samples from LF3 and only 2 out of 4 biomethane samples from
LF1.

The average methane concentration for LF1, LF2, and LF3 were 97.2% + 0.64%, 96.8% + 0.64,
and 93.2% =+ 2.73% respectively. The average carbon dioxide values followed the same trend as
methane, with the highest average carbon dioxide concentration observed in LF1samples and the
lowest average concentration from LF3. In contrast, the average nitrogen concentration was the
highest in LF3?° and the lowest in LF1. The average values for oxygen, helium, nitrogen, and
carbon dioxide for LF1, LF2, and LF3 are within the tariff values as reported in AGA Report 4A
(Table 1), with the exception of the average nitrogen concentration for LF3. However, the trend
with LF3 changed dramatically after installation of the PSA system for further cleanup, as shown
in Figures 7 and 8.

The average propane concentration for all three landfills was less than 0.0034%. Hexane plus
was detected in both biomethane samples, at a concentration of 0.0001%, that were collected
during the second sampling event at LF1 but was not detected in the first sampling event. LF2
and LF3 had an average hexane plus concentration of 0.0005% + 0.0003% and 0.0007% =+
0.0007% respectively.

The major components of the 16 landfill biomethane samples are compared to those of the six
natural gas samples as shown in Table 11. On average and expectedly, methane concentrations
in landfill biomethane are somewhat lower than natural gas, with accompanied higher
concentration of nitrogen, carbon dioxide and hydrogen. Similarly, shorter chain hydrocarbons
are, for the most part, absent in landfill biomethane samples.

GTI was also able to examine the biomethane composition from LF3 over a period of
approximately 1 year. Therefore, in addition to comparing the landfill samples at LF3 to the
natural gas samples collected, there were a few differences in the chemical composition based on
a time perspective. Importantly and significantly, it should also be noted that samples
LF3BMOS5TB and LF3BMO06TB were collected prior to a secondary cleanup process using
pressure swing adsorption and samples LF3BMO07TB and LFBMOSTB were collected after the
PSA. This secondary unit was not installed during the sampling events that took place in
October 2008 and November 2008. Consequently there is a noticeable difference in the
chemical composition, specifically in methane content. Figure 9 demonstrates the variability in
the methane content of the 8 biomethane samples collected from LF3 during October 2008,
November 2008 and September 2009. Similarly Figure 10 demonstrates the variability in the
carbon dioxide and nitrogen content of the same sample set. The post- PSA samples from LF3
only contained methane and nitrogen, as compared with the pre- PSA biomethane samples
collected in September 2009, which contained methane, nitrogen and carbon dioxide. The four
pre-PSA biomethane samples collected in 2008 contained methane, nitrogen, carbon dioxide,
propane and hexanes.

2 The biomethane produced from LF3 is blended with natural gas in a booster compressor station before
injection into a transmission pipeline.
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Figure 9. Methane Content of LF3 Biomethane Samples
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Figure 10. Carbon Dioxide and Nitrogen Content of LF3 Biomethane Samples
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Table 10. Major Components for Sampled Landfill, Wastewater Treatment Plant Biomethane and Biogas and Natural Gas Samples

Hydrogen g?;:i:r; Nitrogen | Methane | Ethane Ethene Propane | Propene Butl;ne Bu:;ne Penlt-ane PenTame H('e))l(::e
N NA 2 2 2 2 2 2 2 2 2 2 2 2
Average NA 0.75% 0.16% 96.499% | 2.239% 0.013% 0.223% 0.005% | 0.032% | 0.036% | 0.012% 0.007% | 0.0170%
ING StDev NA 0.02% 0.05% 0.105% 0.029% 0.001% 0.001% 0.001% | 0.002% | 0.003% | 0.001% 0.001% | 0.0013%
Min NA 0.74% 0.12% 96.425% | 2.219% 0.013% 0.223% 0.005% | 0.030% | 0.034% | 0.011% 0.007% | 0.0161%
Max NA 0.76% 0.20% 96.573% | 2.260% 0.014% 0.224% 0.006% | 0.033% | 0.038% | 0.012% 0.008% | 0.0179%
2NG 1 sample NA 0.72% 0.37% 96.029% | 2.488% 0.010% 0.238% 0.004% | 0.033% | 0.078% | 0.011% 0.007% | 0.0126%
N NA 3 3 3 3 NA 3 NA 3 3 3 3 3
Average NA 0.20% 0.14% 97.393% | 1.645% NA 0.400% NA 0.056% | 0.074% | 0.024% 0.018% | 0.0424%
3NG StDev NA 0.00% 0.05% 0.045% 0.006% NA 0.003% NA 0.001% | 0.001% | 0.000% 0.000% | 0.0007%
Min NA 0.20% 0.09% 97.353% | 1.639% NA 0.397% NA 0.055% | 0.074% | 0.023% 0.018% | 0.0416%
Max NA 0.20% 0.19% 97.442% | 1.649% NA 0.402% NA 0.056% | 0.075% | 0.024% 0.018% | 0.0428%
N 4 4 4 4 NA NA 4 2 NA NA NA NA 2
Average 0.8% 1.10% 0.90% 97.199% NA NA 0.003% 0.002% NA NA NA NA 0.0001%
LF1BM StDev 0.2% 0.29% 0.32% 0.641% NA NA 0.000% 0.000% NA NA NA NA 0.0000%
Min 0.6% 0.84% 0.55% 96.389% NA NA 0.002% 0.002% NA NA NA NA 0.0001%
Max 1.0% 1.42% 1.32% 97.918% NA NA 0.003% 0.002% NA NA NA NA 0.0001%
N NA 4 4 4 NA NA 4 NA NA NA NA NA 4
Average NA 0.72% 2.50% 96.784% NA NA 0.003% NA NA NA NA NA 0.0005%
LF2BM StDev NA 0.24% 0.88% 0.643% NA NA 0.000% NA NA NA NA NA 0.0003%
Min NA 0.51% 1.72% 96.219% NA NA 0.003% NA NA NA NA NA 0.0002%
Max NA 0.94% 3.27% 97.362% NA NA 0.004% NA NA NA NA NA 0.0008%
N NA 6 8 8 NA NA NA NA NA NA NA NA 4
Average NA 0.65% 6.32% 93.19% NA NA NA NA NA NA NA NA 0.0007%
LF3BM StDev NA 0.26% 2.46% 2.73% NA NA NA NA NA NA NA NA 0.0007%
Min NA 0.45% 2.68% 90.03% NA NA NA NA NA NA NA NA 0.0001%
Max NA 1.00% 9.49% 97.32% NA NA NA NA NA NA NA NA 0.0014%
N NA 3 NA 3 NA NA NA NA NA NA NA NA NA
WleplB Average NA 0.60% NA 99.405% NA NA NA NA NA NA NA NA NA
StDev NA 0.09% NA 0.094% NA NA NA NA NA NA NA NA NA
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Min NA 0.49% NA 99.344% NA NA NA NA NA NA NA NA NA
Max NA 0.66% NA 99.512% NA NA NA NA NA NA NA NA NA
WTTP2BM
21 1 sample NA 39.40% NA 60.574% NA NA NA NA NA NA NA NA 0.0052%
N 4 4 NA 4 NA NA 4 2 2 NA 3 NA 4
Average 0.3% 37.06% NA 62.644% NA NA 0.003% 0.002% | 0.002% NA 0.002% NA 0.0172%
LF1BG StDev 0.1% 0.91% NA 0.971% NA NA 0.000% 0.000% | 0.000% NA 0.000% NA 0.0017%
Min 0.2% 36.30% NA 61.241% NA NA 0.003% 0.002% | 0.002% NA 0.002% NA 0.0150%
Max 0.3% 38.39% NA 63.458% NA NA 0.003% 0.002% | 0.002% NA 0.003% NA 0.0187%
N NA 4 3 4 NA NA 4 NA NA NA NA NA 4
Average NA 37.68% 0.30% 62.072% NA NA 0.002% NA NA NA NA NA 0.0123%
LF2BG StDev NA 1.68% 0.22% 1.510% NA NA 0.001% NA NA NA NA NA 0.0014%
Min NA 36.14% 0.06% 59.893% NA NA 0.002% NA NA NA NA NA 0.0108%
Max NA 40.08% 0.50% 63.338% NA NA 0.003% NA NA NA NA NA 0.0139%
N NA 4 4 4 NA NA 4 NA NA NA NA NA 4
Average NA 35.59% 2.56% 61.820% NA NA 0.002% NA NA NA NA NA 0.0091%
LF3BG StDev NA 2.08% 1.29% 3.339% NA NA 0.000% NA NA NA NA NA 0.0021%
Min NA 33.64% 1.15% 58.678% NA NA 0.002% NA NA NA NA NA 0.0071%
Max NA 37.61% 3.69% 64.852% NA NA 0.002% NA NA NA NA NA 0.0117%
N 1 2 1 2 NA NA 1 NA 1 NA 1 NA 2
Average 0.1% 40.45% 0.26% 59.340% NA NA 0.002% NA 0.002% 0.002% NA 0.0150%
LFABG StDev NA 0.31% NA 0.031% NA NA NA NA NA NA NA NA 0.0053%
Min NA 40.23% 0.26% 59.318% NA NA 0.002% NA 0.002% NA 0.002% NA 0.0112%
Max NA 40.67% 0.26% 59.362% NA NA 0.002% NA 0.002% NA 0.002% NA 0.0187%
N NA 4 NA 4 NA NA NA NA NA NA NA NA 4
WWTP1B Average NA 36.70% NA 63.269% NA NA NA NA NA NA NA NA 0.0012%
G StDev NA 0.17% NA 0.171% NA NA NA NA NA NA NA NA 0.0006%
Min NA 36.51% NA 63.089% NA NA NA NA NA NA NA NA 0.0007%
Max NA 36.88% NA 63.460% NA NA NA NA NA NA NA NA 0.0020%
WTTP2BG 1 sample NA 34.56% NA 65.427% NA NA NA NA NA NA NA NA 0.0045%

*NA — no statistics were determined because the concentrations were below the detection limit

I This raw biogas sample was collected from WWTP2, however, the raw biogas at this site was subjected to only partial clean up and was not
intended to produce a pipeline quality product gas.
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Table 11. Comparison of Major Components for Averaged Landfill Biomethane Samples vs.
Averaged Samples of Natural Gas

Landfill
Biomethane Natural Gas
N Average STDEV Min Max N Average STDEV Min Max
Hydrogen 4 0.8% 0.2% 0.6% 1.0% NA NA NA NA NA
S?{:;Z'; 14 0.8% 0.3% 0.4% 1.4% 6 047% | 030% | 020% | 0.76%
Nitrogen 16 4.0% 3.0% 0.6% 9.5% 6 0.19% | 0.10% | 009% | 0.37%
Methane 16 95.1% 2.7% 90.0% | 97.9% 6 96.868% | 0.603% | 96.029% | 97.442%
Ethane NA NA NA NA NA 6 1.984% | 0.382% | 1.639% | 2.488%
Ethene NA NA NA NA NA 3 0012% | 0.002% | 0.010% | 0.014%
Propane 12 0.003% | 0.0004% | 0.002% | 0.004% 6 0314% | 0.094% | 0223% | 0.402%
Propene 2 0.002% | 0.0002% | 0.002% | 0.002% 3 0.005% | 0.001% | 0.004% | 0.006%
i-Butane NA NA NA NA NA 6 0.044% | 0.013% | 0.030% | 0.056%
n-Butane NA NA NA NA NA 6 0.062% | 0.020% | 0.034% | 0.078%
i-Pentane NA NA NA NA NA 6 0.018% | 0.007% | 0.011% | 0.024%
n-Pentane | NA NA NA NA NA 6 0.013% | 0.006% | 0.007% | 0.018%
H‘;’I‘j:e 10 0.0005% | 0.0005% | 0.0001% | 0.0014% 6 0.0290% | 0.0148% | 0.0126% | 0.0428%

*NA — no statistics were determined because the concentrations were below the detection limit

Wastewater Treatment Plants

Biogas

Table 10 also presents the results from the raw biogas samples collected from WWTP1. The
data reveals that upgrade of the raw biogas product can produce a biomethane product with a
high level of methane content. One raw biogas sample was also collected from WWTP2,

however, the raw biogas at this site was subjected to only partial clean up and was not intended
to produce a pipeline quality product gas.

Biomethane

Four biomethane samples were collected from WWTP1. However, only three samples are
included in this data set because one sample had more than 90% air present (sampling error).
Therefore, this sample was excluded from the sample set. The remaining three samples had only
two components present above the detection limit, carbon dioxide and methane with average
values of 0.6% + 0.09% and 99.4% =+ 0.094% respectively.
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Extended Hydrocarbons

Forty two of the 46 samples collected for this project were analyzed for 30 extended
hydrocarbons using gas chromatography flame ionization detection. The four remaining samples
that were not analyzed for extended hydrocarbons are those that were collected from LF3 in
September 2009; these samples were subjected to limited analytical testing due to budget
constraints. A summary of the results is presented in Table 12 and Table 13. The complete set
of results is provided in Appendix C.

Natural Gas

The results from the extended hydrocarbons analysis for the six natural gas samples collected are
presented in Table 12 and Table 13. Cyclopentane, methylcyclopentane, cyclohexane,
methylcyclohexane, benzene, toluene, m,p-Xylene, C3-benzenes, hexanes, heptanes 2,2,4-
trimethylpentane, octanes, nonanes, and decanes were detected at all three natural gas sites. In
addition ethylbenzene and o-xylene were detected in ING. Site 3NG had the highest average
total extended hydrocarbons concentration of 0.0424% + 0.0007% followed by ING with an
average concentration of 0.0170% + 0.0013% and 2NG with the lowest average concentration of
0.0126%.

Landfills
Biogas

Table 12 and Table 13 also present the results from the 12 raw biogas samples collected from
each landfill. Eighteen of the 30 target components in the extended hydrocarbon analysis were
detected in the raw biogas samples from LF1 but only one component, decane, was detected in
the corresponding biomethane samples. Similarly 17 components were detected in the raw
biogas samples from LF2 but only four components were detected in the corresponding
biomethane samples. Similar to LF1, 18 components were detected in the raw biogas samples
from LF3 but only seven components were detected in the corresponding biomethane samples
and more specifically only one component, hexanes, was detected in the biomethane sample
collected during the second sampling trip to LF3 (11/17/08). Raw biogas samples were also
collected from LF4, which contained 18 of the 30 components. The biogas from LF4 is not
subjected to any cleanup process therefore no biomethane samples were collected from this site.

Biomethane

Sixteen biomethane samples were collected from three landfills and 12 were analyzed for
extended hydrocarbons. Four additional samples of biomethane only were collected from LF3 in
September 2009. These samples were subjected to limited analyses due to budget constraints.
Collection of these samples was beyond and additional to the original scope of work for this
project. The first two samples collected from LF1 on October 20, 2008 did not contain any
extended hydrocarbons above the detection limit, however, the two biomethane samples that
were collected during the second sampling event (February 5, 2009) to the same site both
contained 0.0001% decanes. The biomethane samples collected from LF2 and LF3 contained
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cyclopentane, methylcylopentane, cyclohexane and hexanes. In addition LF3 also contained
methylcyclohexane, hexanes, and heptanes. The average values for each landfill are presented in
Table 12 and Table 13. The average total extended hydrocarbons concentration for the
biomethane samples collected from LF1, LF2, and LF3 are 0.0001%, 0.0005% = 0.0003% and
0.0007% = 0.0007% respectively.

The extended hydrocarbon profiles are noticeably different between the first (10/20/08) and
second (2/5/09) sampling trip to LF3. The biomethane samples collected from the first sampling
trip contained cyclopentane, methylcylopentane, cyclohexane, hexanes, methylcyclohexane,
benzene, hexanes, and heptanes while those from the second trip contained only hexanes. While
this represents only a small dataset (4 samples), these results demonstrate the variability that can
exist in a biomethane product from a single landfill site. The samples collected from the third
sampling trip (September 2009) from LF3 were not subjected to extended hydrocarbon analysis
therefore no comparisons can be made for pre PSA biomethane and post PSA biomethane from
LF3.

The average total extended hydrocarbons concentration for the 12 landfill biomethane samples
are compared to those of the six natural gas samples collected as shown in Table 14. The data
indicates that the following compounds were detected in both sample sets: cyclopentane,
methylcyclopentane, cyclohexane, methylcyclohexane, benzene, hexanes, heptanes, and decanes.
However, the concentrations for each of these compounds were greater in the collected natural
gas samples than in the biomethane samples.

The data from LF1, LF2, and LF3 suggests that the biogas clean up technologies used at each
landfill can decrease the concentrations of various hydrocarbons to amounts less than those
detected in the natural gas samples. The data indicates that the extended hydrocarbon variability
in biomethane is greatest in the samples collected from LF3, followed by LF2, and subsequently
LF1. This study did not cover the variations in landfill construction, biomass materials or other
characterization of the sampled landfills, therefore there is no comment regarding reasons for
landfill variations and resulting gas quality.
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Table 12. Extended Hydrocarbons for Samples Collected From Landfills, Wastewater Treatment Plants, and Natural Gas Sites — Part 1

Cyclopentane Methylcyclopentane Cyclohexane Methylcyclohexane Benzene Toluene Ethylbenzene X';::'e pr;e
N 2 2 2 2 2 2 1 2
Average 0.0011% 0.0009% 0.0008% 0.0008% 0.0005% 0.0006% 0.0001% 0.0002%
ING StDev 0.0001% 0.0001% 0.0001% 0.0001% 0.0001% 0.0001% NA 0.0000%
Min 0.0010% 0.0008% 0.0007% 0.0007% 0.0004% 0.0005% 0.0001% 0.0002%
Max 0.0011% 0.0009% 0.0008% 0.0008% 0.0005% 0.0006% 0.0001% 0.0002%
2NG 1 sample 0.0009% 0.0008% 0.0006% 0.0003% 0.0003% NA 0.0001%
N 3 3 3 3 3 3 NA 3
Average 0.0024% 0.0017% 0.0018% 0.0025% 0.0007% 0.0006% NA 0.0002%
3NG StDev 0.0001% 0.0000% 0.0001% 0.0001% 0.0000% 0.0000% NA 0.0000%
Min 0.0023% 0.0017% 0.0017% 0.0024% 0.0007% 0.0006% NA 0.0002%
Max 0.0024% 0.0017% 0.0018% 0.0025% 0.0007% 0.0006% NA 0.0002%
N NA NA NA NA NA NA NA NA
Average NA NA NA NA NA NA NA NA
LF1BM StDev NA NA NA NA NA NA NA NA
Min NA NA NA NA NA NA NA NA
Max NA NA NA NA NA NA NA NA
N 4 2 2 NA NA NA NA NA
Average 0.0002% 0.0001% 0.0001% NA NA NA NA NA
LF2BM StDev 0.0000% 0.0000% 0.0000% NA NA NA NA NA
Min 0.0002% 0.0001% 0.0001% NA NA NA NA NA
Max 0.0002% 0.0001% 0.0001% NA NA NA NA NA
N 2 2 2 2 1 NA NA NA
Average 0.0001% 0.0001% 0.0001% 0.0001% 0.0001% NA NA NA
LF3BM StDev 0.0000% 0.0000% 0.0000% 0.0000% NA NA NA NA
Min 0.0001% 0.0001% 0.0001% 0.0001% 0.0001% NA NA NA
Max 0.0001% 0.0001% 0.0001% 0.0001% 0.0001% NA NA NA
N NA NA NA NA NA NA NA NA
Average NA NA NA NA NA NA NA NA
WWTP1BM StDev NA NA NA NA NA NA NA NA
Min NA NA NA NA NA NA NA NA
Max NA NA NA NA NA NA NA NA
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WTTP2BM> | 1sample NA NA NA NA NA 0.0031% NA NA
N 4 4 4 4 4 4 4 4
Average 0.0003% 0.0002% 0.0005% 0.0003% 0.0003% 0.0019% 0.0004% 0.0005%
LF1BG StDev 0.0001% 0.0000% 0.0001% 0.0001% 0.0001% 0.0004% 0.0001% 0.0001%
Min 0.0003% 0.0002% 0.0004% 0.0002% 0.0002% 0.0015% 0.0003% 0.0003%
Max 0.0004% 0.0002% 0.0006% 0.0003% 0.0003% 0.0023% 0.0005% 0.0006%
N 4 4 4 4 4 4 4 4
Average 0.0002% 0.0001% 0.0001% 0.0002% 0.0001% 0.0008% 0.0005% 0.0008%
LF2BG StDev 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0001% 0.0001% 0.0001%
Min 0.0002% 0.0001% 0.0001% 0.0002% 0.0001% 0.0006% 0.0004% 0.0006%
Max 0.0002% 0.0001% 0.0001% 0.0002% 0.0001% 0.0008% 0.0005% 0.0009%
N 4 4 4 NA 4 4 4 4
Average 0.0001% 0.0001% 0.0001% NA 0.0001% 0.0008% 0.0002% 0.0003%
LF3BG StDev 0.0000% 0.0000% 0.0000% NA 0.0001% 0.0002% 0.0001% 0.0001%
Min 0.0001% 0.0001% 0.0001% NA 0.0001% 0.0006% 0.0002% 0.0002%
Max 0.0001% 0.0001% 0.0001% NA 0.0002% 0.0010% 0.0003% 0.0004%
N 1 2 2 2 2 2 2 2
Average 0.0004% 0.0002% 0.0002% 0.0003% 0.0002% 0.0025% 0.0007% 0.0015%
LF4BG StDev NA 0.0001% 0.0001% 0.0001% 0.0001% 0.0012% 0.0001% 0.0002%
Min 0.0004% 0.0001% 0.0001% 0.0002% 0.0001% 0.0016% 0.0006% 0.0013%
Max 0.0004% 0.0002% 0.0002% 0.0003% 0.0002% 0.0033% 0.0007% 0.0016%
N NA NA NA NA NA NA NA NA
Average NA NA NA NA NA NA NA NA
WWTP1BG StDev NA NA NA NA NA NA NA NA
Min NA NA NA NA NA NA NA NA
Max NA NA NA NA NA NA NA NA
WTTP2BG 1 sample NA NA NA NA NA 0.0026% NA NA

*NA — no statistics were determined because the concentrations were below the detection limit

2 This raw biogas sample was collected from WWTP2, however, the raw biogas at this site was subjected to only partial clean up and was not

intended to produce a pipeline quality product gas.
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Table 13. Extended Hydrocarbons for Samples Collected From Landfills, Wastewater Treatment Plants, and Natural Gas Sites — Part 2

Total from
o s Hexanes | Heptanes . 2,2,4- Octanes | Nonanes | Decanes | Undecanes | Dodecanes Cyclt?pentane
Xylene | Benzenes Trimethylpentane to Eicosanes
+
N 2 2 2 2 2 2 2 2 NA NA 2
Average | 0.0001% | 0.0001% | 0.0074% | 0.0027% 0.0001% 0.0014% | 0.0005% | 0.0001% NA NA 0.0170%
ING StDev 0.0000% | 0.0000% | 0.0004% | 0.0001% 0.0000% 0.0001% | 0.0001% | 0.0000% NA NA 0.0013%
Min 0.0001% | 0.0001% | 0.0071% | 0.0026% 0.0001% 0.0013% | 0.0004% | 0.0001% NA NA 0.0161%
Max 0.0001% | 0.0001% | 0.0077% | 0.0028% 0.0001% 0.0014% | 0.0006% | 0.0001% NA NA 0.0179%
2NG sarr11p|e NA NA 0.0058% | 0.0019% 0.0001% 0.0009% | 0.0003% NA NA 0.0126%
N NA 1 3 3 3 3 3 3 NA NA 3
Average NA 0.0001% | 0.0184% | 0.0085% 0.0004% 0.0039% | 0.0011% | 0.0002% NA NA 0.0424%
3NG StDev NA NA 0.0002% | 0.0002% 0.0000% 0.0001% | 0.0000% | 0.0000% NA NA 0.0007%
Min NA 0.0001% | 0.0182% | 0.0083% 0.0004% 0.0038% | 0.0011% | 0.0002% NA NA 0.0416%
Max NA 0.0001% | 0.0185% | 0.0086% 0.0004% 0.0040% | 0.0011% | 0.0002% NA NA 0.0428%
N NA NA NA NA NA NA NA 2 NA NA 2
Average NA NA NA NA NA NA NA 0.0001% NA NA 0.0001%
LF1BM StDev NA NA NA NA NA NA NA 0.0000% NA NA 0.0000%
Min NA NA NA NA NA NA NA 0.0001% NA NA 0.0001%
Max NA NA NA NA NA NA NA 0.0001% NA NA 0.0001%
N NA NA 3 NA NA NA NA NA NA NA 4
Average NA NA 0.0003% NA NA NA NA NA NA NA 0.0005%
LF2BM StDev NA NA 0.0002% NA NA NA NA NA NA NA 0.0003%
Min NA NA 0.0001% NA NA NA NA NA NA NA 0.0002%
Max NA NA 0.0004% NA NA NA NA NA NA NA 0.0008%
N NA NA 4 2 NA NA NA NA NA NA 4
Average NA NA 0.0004% | 0.0001% NA NA NA NA NA NA 0.0007%
LF3BM StDev NA NA 0.0004% | 0.0000% NA NA NA NA NA NA 0.0007%
Min NA NA 0.0001% | 0.0001% NA NA NA NA NA NA 0.0001%
Max NA NA 0.0008% | 0.0001% NA NA NA NA NA NA 0.0014%
N NA NA NA NA NA NA NA NA NA NA NA
Average NA NA NA NA NA NA NA NA NA NA NA
WWITP1BM StDev NA NA NA NA NA NA NA NA NA NA NA
Min NA NA NA NA NA NA NA NA NA NA NA
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Max NA NA NA NA NA NA NA NA NA NA NA
WTTP2BM* san:ple NA 0.0003% NA NA NA NA 0.0001% | 0.0009% 0.0006% 0.0002% 0.0052%
N 4 4 4 4 4 4 4 4 4 2 4
Average | 0.0001% | 0.0003% | 0.0039% | 0.0026% 0.0002% 0.0016% | 0.0014% | 0.0025% 0.0004% 0.0001% 0.0172%
LF1BG StDev | 0.0000% | 0.0001% | 0.0006% | 0.0004% 0.0000% 0.0003% | 0.0002% | 0.0011% 0.0002% 0.0000% 0.0017%
Min 0.0001% | 0.0002% | 0.0033% | 0.0023% 0.0002% 0.0014% | 0.0011% | 0.0013% 0.0002% 0.0001% 0.0150%
Max 0.0001% | 0.0003% | 0.0047% | 0.0031% 0.0002% 0.0020% | 0.0016% | 0.0036% 0.0006% 0.0001% 0.0187%
N 4 4 4 4 NA 4 4 4 4 4 4
Average | 0.0002% | 0.0006% | 0.0005% | 0.0005% NA 0.0007% | 0.0015% | 0.0036% 0.0018% 0.0002% 0.0123%
LF2BG StDev | 0.0000% | 0.0002% | 0.0001% | 0.0001% NA 0.0001% | 0.0002% | 0.0006% 0.0004% 0.0001% 0.0014%
Min 0.0002% | 0.0004% | 0.0004% | 0.0004% NA 0.0006% | 0.0013% | 0.0028% 0.0014% 0.0001% 0.0108%
Max 0.0002% | 0.0008% | 0.0006% | 0.0006% NA 0.0007% | 0.0017% | 0.0043% 0.0023% 0.0003% 0.0139%
N 4 4 4 4 4 4 4 4 4 4 4
Average | 0.0001% | 0.0003% | 0.0014% | 0.0010% 0.0001% 0.0007% | 0.0009% | 0.0018% 0.0009% 0.0001% 0.0091%
LF3BG StDev | 0.0000% | 0.0001% | 0.0002% | 0.0002% 0.0000% 0.0002% | 0.0002% | 0.0005% 0.0004% 0.0001% 0.0021%
Min 0.0001% | 0.0002% | 0.0011% | 0.0008% 0.0001% 0.0005% | 0.0007% | 0.0013% 0.0006% 0.0001% 0.0071%
Max 0.0001% | 0.0004% | 0.0015% | 0.0011% 0.0001% 0.0008% | 0.0012% | 0.0025% 0.0014% 0.0002% 0.0117%
N 2 2 2 2 2 2 2 2 2 1 2
Average | 0.0003% | 0.0005% | 0.0014% | 0.0012% 0.0001% 0.0012% | 0.0011% | 0.0024% 0.0014% 0.0001% 0.0150%
LF4BG StDev | 0.0000% | 0.0000% | 0.0013% | 0.0011% 0.0000% 0.0008% | 0.0002% | 0.0000% 0.0002% #DIV/0! 0.0053%
Min 0.0003% | 0.0005% | 0.0005% | 0.0004% 0.0001% 0.0006% | 0.0009% | 0.0024% 0.0012% 0.0001% 0.0112%
Max 0.0003% | 0.0005% | 0.0023% | 0.0020% 0.0001% 0.0017% | 0.0012% | 0.0024% 0.0015% 0.0001% 0.0187%
N NA 4 NA NA NA NA NA 4 4 4 4
Average NA 0.0001% NA NA NA NA NA 0.0003% 0.0006% 0.0002% 0.0012%
WWTP1BG StDev NA 0.0001% NA NA NA NA NA 0.0001% 0.0003% 0.0001% 0.0006%
Min NA 0.0001% NA NA NA NA NA 0.0002% 0.0003% 0.0001% 0.0007%
Max NA 0.0002% NA NA NA NA NA 0.0005% 0.0010% 0.0003% 0.0020%
WTTP2BG san:ple NA 0.0002% NA NA NA NA 0.0001% | 0.0011% 0.0005% NA 0.0045%

*NA — no statistics were determined because the concentrations were below the detection limit

3 This raw biogas sample was collected from WWTP2, however, the raw biogas at this site was subjected to only partial clean up and was not
intended to produce a pipeline quality product gas.
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Table 14. Comparison of Total Extended Hydrocarbons for Landfill Biomethane Samples vs.

Natural Gas Samples

Landfill

Biomethane Natural Gas
N Average STDEV Min Max N Average STDEV Min Max
Component Name
Cyclopentane 6 0.0002% 0.0001% | 0.0001% | 0.0002% 6 0.0017% | 0.0008% | 0.0009% | 0.0024%
Methylcyclopentane 4 0.0001% 0.0000% | 0.0001% | 0.0001% 6 0.0013% | 0.0005% | 0.0008% | 0.0017%
Cyclohexane 4 0.0001% 0.0000% | 0.0001% | 0.0001% 6 0.0012% | 0.0006% | 0.0006% | 0.0018%
Methylcyclohexane 2 0.0001% 0.0000% | 0.0001% | 0.0001% 6 0.0016% | 0.0010% | 0.0006% | 0.0025%
Benzene 1 0.0001% NA 0.0001% | 0.0001% 6 0.0006% | 0.0002% | 0.0003% | 0.0007%
Toluene NA NA NA NA NA 6 0.0005% | 0.0001% | 0.0003% | 0.0006%
m,p-Xylene NA NA NA NA NA 6 0.0002% | 0.0000% | 0.0001% | 0.0002%
C3 Benzenes NA NA NA NA NA 3 0.0001% | 0.0000% | 0.0001% | 0.0001%
Hexanes 7 0.0004% 0.0003% | 0.0001% | 0.0008% 6 0.0126% | 0.0063% | 0.0058% | 0.0185%
Heptanes 2 0.0001% 0.0000% | 0.0001% | 0.0001% 6 0.0055% | 0.0033% | 0.0019% | 0.0086%
. 2,2,4- NA NA NA NA NA 6 0.0003% | 0.0002% | 0.0001% | 0.0004%
Trimethylpentane
Octanes NA NA NA NA NA 6 0.0026% | 0.0015% | 0.0009% | 0.0040%
Nonanes NA NA NA NA NA 6 0.0008% | 0.0004% | 0.0003% | 0.0011%
Decanes 2 0.0001% 0.0000% | 0.0001% | 0.0001% 5 0.0002% | 0.0001% | 0.0001% | 0.0002%
Total 10 0.0005% 0.0005% | 0.0001% | 0.0014% 6 0.0290% | 0.0148% | 0.0126% | 0.0428%

*NA — no statistics were determined because the concentrations were below the detection limit
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Wastewater Treatment Plants

Biogas

Four biomethane samples were collected from WWTP1 however only three samples are included
in this data set because one sample contained more than 90% air and therefore was excluded
from the sample set. The remaining three samples did not contain any extended hydrocarbons
above the detection limit of (0.0001 mol% or 1 ppmv).

Biomethane

One raw biogas sample was also collected from WWTP2 however the raw biogas at this site is
subjected to only partial clean up and is not intended to produce a pipeline quality product gas.

A summary of the results is presented in Table 12 and Table 13. These tables also include the
results from the four raw biogas samples collected from WWTP1. The raw biogas contained C3-
benzenes, decanes, undecanes, and dodecanes and an average total extended hydrocarbons
concentration of 0.0012% + 0.0006%. Although only a limited dataset was collected, it appears
that perhaps the extended hydrocarbon variability in biogas from wastewater treatment plants is
less than in raw landfill gas. These results require further verification and the database for
wastewater treatment facilities should be expanded for a more accurate interpretation of results.
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Sulfur Compounds

The 46 samples collected for this project were analyzed for 41 sulfur components using method
ASTM D6228. A summary of the results is presented in Table 15 and Table 16. The complete
set of results is provided in Appendix D.

Natural Gas

Five natural gas samples were analyzed for 41 sulfur components. Two samples were collected
from ING and 3NG. Two samples were also collected from 2NG however 1 sample contained
greater than 90% air therefore it excluded from the data set. Each natural gas site had a different
sulfur profile; 2NG contained 2 components above the detection limit which were carbonyl
sulfide and dimethyl disulfide, ING and 3NG both contained hydrogen sulfide, carbonyl sulfide,
methyl mercaptan, and dimethyl sulfide. The samples collected from ING also contained
dimethyl disulfide while those from 3NG also contained ethyl mercaptan, t-butyl mercaptan, and
thiophene. The average total sulfur concentration (in grains per 100 scf) for ING, 2NG and 3NG
are 0.060 = 0.005, 0.018, and 1.09 £ 0.03 respectively and all are within the tariff values as
reported in AGA Report 4A (Table 1).

Landfills

Biogas

Table 15 and Table 16 presents the results from the raw biogas samples collected from each
landfill. Twelve of the 41 components in the sulfur analysis were detected in the raw biogas
samples from LF1 but only one component, sulfur dioxide, was detected in the corresponding
biomethane samples. Similarly, 12 components were detected in the raw biogas samples from
LF2 but only three components were detected in the corresponding biomethane samples. Fifteen
components were detected in the raw biogas samples from LF3 but only four components were
detected in the corresponding biomethane samples. Raw biogas samples were also collected
from LF4, which contained 10 of the 41 components. The biogas from LF4 is not subjected to
any cleanup process therefore no biomethane samples were collected from this site.

The data from LF1, LF2, and LF3 suggests that the biogas clean up technologies used at each
landfill can decrease the total sulfur concentration in the raw biogas to average concentrations
that are within the tariff values reported in Report 4A (Table 1). The data also reveals that the
variability in the average total sulfur concentration in the raw biogas for LF1 is smaller than that
of LF2, LF3, and LF4.

Biomethane

Sixteen landfill biomethane samples were analyzed for 41 sulfur components and the results are
presented in Table 15 and Table 16. LF1 contained only one component above the detection
limit (sulfur dioxide) and it was detected only in the samples that were collected during the
second sampling trip to LF1 (2/5/09). LF2 contained hydrogen sulfide, carbonyl sulfide, and
dimethyl sulfide while the first six samples collected from LF3 contained sulfur dioxide,
carbonyl sulfide, dimethyl sulfide, and dimethyl disulfide. Biomethane samples LF3BMO0O5TB
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and LF3BMO6TB collected on 9/9/09 (pre-PSA cleanup) only contained carbonyl sulfide and
dimenthyl sulfide. Samples LF3BMO07TB and LF3BMO08TB (collected on 9/9/09 from LF3
post-PSA clean up) did not contain any sulfur compounds above the detection limit (0.05 ppmv
S). These results suggest that the PSA cleanup used at LF3 can remove all sulfur compounds to
concentrations below 0.05 ppmv (analytical detection limit).

The average total sulfur concentration (grains per 100 scf) for LF1, LF2, and LF3 were 0.005 +
0.001, 0.061 = 0.020, and 0.10 = 0.03 respectively and all are within the tariff values reported in
Report 4A (Table 1).

The average sulfur concentration of the 12 landfill biomethane samples are compared to those of
the six natural gas samples as shown in Table 17. The data reveals that the average total sulfur
concentration in the landfill biomethane samples is lower than that of the natural gas samples.
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Table 15. Sulfur Components (ppmyv) for Samples Collected From Landfills, Wastewater Treatment Plants, and Natural Gas Sites — Part 1

Hydrogen Sulfur Carbonyl Carbon Methyl Ethyl i-Propyl n-Propyl t-Butyl Dimethyl
Sulfide Dioxide Sulfide Disulfide | Mercaptan | Mercaptan | Mercaptan | Mercaptan | Mercaptan Sulfide
N 2 NA 2 NA 2 NA NA NA NA 2
Average 0.12 NA 0.13 NA 0.12 NA NA NA NA 0.17
ING StDev 0.01 NA 0.01 NA 0.01 NA NA NA NA 0.05
Min 0.11 NA 0.12 NA 0.11 NA NA NA NA 0.13
Max 0.13 NA 0.14 NA 0.13 NA NA NA NA 0.20
2NG 1 sample NA NA 0.24 NA NA NA NA NA NA NA
N 3 NA 3 NA 3 3 3 NA 3 3
Average 0.47 NA 7.83 NA 5.31 1.49 0.45 NA 1.44 0.18
3NG StDev 0.04 NA 0.12 NA 0.06 0.13 0.04 NA 0.08 0.01
Min 0.43 NA 7.71 NA 5.27 1.38 0.42 NA 1.38 0.17
Max 0.50 NA 7.94 NA 5.38 1.63 0.49 NA 1.53 0.19
N NA p NA NA NA NA NA NA NA NA
Average NA 0.08 NA NA NA NA NA NA NA NA
LF1BM StDev NA 0.01 NA NA NA NA NA NA NA NA
Min NA 0.07 NA NA NA NA NA NA NA NA
Max NA 0.08 NA NA NA NA NA NA NA NA
N 4 NA 4 NA NA NA NA NA NA 2
Average 0.45 NA 0.54 NA NA NA NA NA NA 0.06
LF2BM StDev 0.11 NA 0.38 NA NA NA NA NA NA 0.00
Min 0.30 NA 0.20 NA NA NA NA NA NA 0.06
Max 0.53 NA 0.88 NA NA NA NA NA NA 0.06
N NA 1 6 NA NA NA NA NA NA 6
Average NA 0.06 0.14 NA NA NA NA NA NA 1.35
LF3BM StDev NA NA 0.04 NA NA NA NA NA NA 0.40
Min NA 0.06 0.08 NA NA NA NA NA NA 0.88
Max NA 0.06 0.19 NA NA NA NA NA NA 1.88
N 2 NA NA NA NA NA NA NA NA NA
Average 0.11 NA NA NA NA NA NA NA NA NA
WWTP1BM StDev 0.07 NA NA NA NA NA NA NA NA NA
Min 0.06 NA NA NA NA NA NA NA NA NA
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Max 0.16 NA NA NA NA NA NA NA NA NA
WTTP2BM** | 1sample 187 NA NA NA 0.82 NA NA 0.33 NA 0.16
N 4 2 4 4 4 2 2 4 4

Average 29.6 0.19 0.20 0.15 1.73 0.10 0.23 NA 0.11 17.4

LF1BG StDev 1.4 0.01 0.02 0.07 1.07 0.03 0.02 NA 0.07 2.5
Min 27.9 0.18 0.17 0.09 0.77 0.08 0.21 NA 0.05 14.5

Max 31.2 0.19 0.22 0.22 2.78 0.12 0.24 NA 0.18 19.6

N 4 2 4 NA 4 4 4 NA 4 4

Average 91.7 0.20 0.19 NA 0.61 0.11 0.31 NA 0.21 0.24

LF2BG StDev 26.3 0.01 0.03 NA 0.30 0.03 0.11 NA 0.07 0.08
Min 77.6 0.19 0.15 NA 0.37 0.07 0.18 NA 0.14 0.17

Max 131.1 0.21 0.23 NA 1.00 0.15 0.44 NA 0.31 0.36

N 4 NA 4 4 4 4 4 4 4 4

Average 137 NA 0.61 0.07 2.50 0.16 2.14 0.10 0.15 1.75

LF3BG StDev 25 NA 0.16 0.03 1.09 0.01 0.11 0.03 0.01 0.49
Min 100 NA 0.49 0.05 1.75 0.15 1.97 0.07 0.15 1.33

Max 152 NA 0.84 0.11 4.10 0.17 2.21 0.13 0.16 2.42

N 2 NA 2 1 2 NA 2 NA 2 2

Average 45.4 NA 0.22 0.16 0.56 NA 0.17 NA 0.17 1.77

LF4BG StDev 13.4 NA NA NA 0.18 NA 0.01 NA 0.06 2.17
Min 36.0 NA NA 0.16 0.43 NA 0.16 NA 0.13 0.23

Max 54.9 NA NA 0.16 0.69 NA 0.18 NA 0.21 3.30

N 4 NA 4 NA 4 3 NA 4 4 NA

Average 283 NA 0.17 NA 0.29 0.09 NA 0.15 0.09 NA

WWTP2BG | StDev 19 NA 0.12 NA 0.05 0.02 NA 0.06 0.02 NA
Min 259 NA 0.07 NA 0.23 0.07 NA 0.06 0.06 NA

Max 300 NA 0.31 NA 0.35 0.10 NA 0.19 0.10 NA

WTTP2BG | 1sample 64.6 NA 0.05 NA 0.27 0.09 0.07 0.32 0.10 NA

*NA — no statistics were determined because the concentrations were below the detection limit

* This raw biogas sample was collected from WWTP2, however, the raw biogas at this site was subjected to only partial clean up and was not

intended to produce a pipeline quality product gas.
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Table 16. Sulfur Components (ppmyv) for Samples Collected From Landfills, Wastewater Treatment Plants, and Natural Gas Sites — Part 2

Individual Total | Total Sulfur
Unidentified Sulfur As
Methyl . . ;
Ethyl Dl_met_hyl Dl_met_hyl Thiophene _ C1- _ C2- Thiophenol Sulfur As Grains/100
sulfide Disulfide | Trisulfide Thiophenes | Thiophenes Compounds molar SCF @
(all as PPM 14.73 psia,
monosulfides) S 60°F
N NA 2 NA NA NA NA NA NA 2 2
Average NA 0.24 NA NA NA NA NA NA 1.01 0.060
ING StDev NA 0.01 NA NA NA NA NA NA 0.08 0.005
Min NA 0.23 NA NA NA NA NA NA 0.95 0.056
Max NA 0.24 NA NA NA NA NA NA 1.06 0.063
2NG 1 NA 0.03 NA NA NA NA NA NA 0.30 0.018
sample
N 3 NA NA 3 NA NA NA NA 3 3
Average 1.14 NA NA 0.10 NA NA NA NA 18.41 1.09
3NG StDev 0.08 NA NA 0.02 NA NA NA NA 0.52 0.03
Min 1.07 NA NA 0.08 NA NA NA NA 18.05 1.07
Max 1.23 NA NA 0.12 NA NA NA NA 19.01 1.13
N NA NA NA NA NA NA NA NA 2 2
Average NA NA NA NA NA NA NA NA 0.08 0.005
LF1BM StDev NA NA NA NA NA NA NA NA 0.01 0.001
Min NA NA NA NA NA NA NA NA 0.07 0.004
Max NA NA NA NA NA NA NA NA 0.08 0.005
N NA NA NA NA NA NA NA NA 4 4
Average NA NA NA NA NA NA NA NA 1.02 0.061
LF2BM StDev NA NA NA NA NA NA NA NA 0.33 0.020
Min NA NA NA NA NA NA NA NA 0.73 0.043
Max NA NA NA NA NA NA NA NA 1.38 0.082
N NA 4 NA NA NA NA NA NA 6 6
Average NA 0.10 NA NA NA NA NA NA 1.63 0.10
LF3BM StDev NA 0.06 NA NA NA NA NA NA 0.47 0.03
Min NA 0.05 NA NA NA NA NA NA 1.15 0.07
Max NA 0.17 NA NA NA NA NA NA 2.27 0.14
N NA NA NA NA NA NA NA NA 2 2
WWTP1BM | Average NA NA NA NA NA NA NA NA 0.11 0.007
StDev NA NA NA NA NA NA NA NA 0.07 0.004
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Min NA NA NA NA NA NA NA NA 0.06 0.004
Max NA NA NA NA NA NA NA NA 0.16 0.009
WTTP2BM? ! NA NA NA NA NA NA NA NA 188 11.2
sample
N 2 4 2 3 NA NA NA 2 4 4
Average 0.05 0.11 0.02 0.07 NA NA NA 0.07 50.0 2.96
LF1BM StDev 0.00 0.09 0.00 0.01 NA NA NA 0.02 2.7 0.16
Min 0.05 0.03 0.02 0.06 NA NA NA 0.05 46.5 2.76
Max 0.05 0.20 0.02 0.08 NA NA NA 0.08 52.3 3.10
N NA 2 NA 4 1 NA NA 4 4 4
Average NA 0.06 NA 0.07 0.10 NA NA 0.18 93.8 5.56
LF2BG StDev NA 0.01 NA 0.04 NA NA NA 0.08 27.1 1.61
Min NA 0.05 NA 0.05 0.10 NA NA 0.07 79.2 4.70
Max NA 0.06 NA 0.13 0.10 NA NA 0.25 134.4 7.97
N NA 4 NA 4 2 1 NA 4 4 4
Average NA 0.18 NA 0.16 0.07 0.06 NA 1.90 147 8.71
LF3BG StDev NA 0.15 NA 0.04 0.01 NA NA 0.32 25 1.47
Min NA 0.04 NA 0.13 0.06 0.06 NA 1.44 110 6.55
Max NA 0.38 NA 0.21 0.07 0.06 NA 2.12 165 9.75
N NA 2 NA 2 NA NA NA 2 2 2
Average NA 0.23 NA 0.09 NA NA NA 0.08 49.1 291
LF4BG StDev NA 0.11 NA 0.03 NA NA NA 0.01 11.0 0.65
Min NA 0.15 NA 0.07 NA NA NA 0.07 41.3 2.45
Max NA 0.30 NA 0.11 NA NA NA 0.09 56.9 3.37
N NA NA NA NA NA NA NA NA 4 4
Average NA NA NA NA NA NA NA NA 284 16.8
WWTP1BG StDev NA NA NA NA NA NA NA NA 19 1.1
Min NA NA NA NA NA NA NA NA 259 15.4
Max NA NA NA NA NA NA NA NA 301 17.8
WTTP2BG ! NA 0.03 NA NA NA NA 0.05 NA 65.6 3.89
sample

*NA — no statistics were determined because the concentrations were below the detection limit

 This raw biogas sample was collected from WWTP2, however, the raw biogas at this site was subjected to only partial clean up and was not
intended to produce a pipeline quality product gas.
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Table 17. Comparison of Sulfur Compounds (ppmv) for 16 Landfill Biomethane Samples vs. 5
Natural Gas Samples

Landfill
Biomethane iRl s

Cm;:z:qle"t N Average | STDEV | Min | Max N | Average | STDEV | Min | Max
Hydrogen 4 0.45 011 | 030 | 053 5 033 | 019 | 011 | 0.50
Sulfide
sulfur 3 0.07 001 | 006 | 008 | NA NA NA NA | NA
Dioxide
Carbonyl 10 0.30 031 | 0.08 | 0.88 6 400 | 420 | 012 | 7.94
Sulfide
Methyl NA NA NA NA | NA 5 3.24 284 | 011 | 538
Mercaptan
Ethyl

NA NA NA NA | NA 3 149 | 013 | 138 | 1.63
Mercaptan
i-Propyl NA NA NA NA | NA 3 0.45 0.04 | 042 | 049
Mercaptan
t-Butyl NA NA NA NA | NA 3 1.44 0.08 | 1.38 | 1.53
Mercaptan
Dimethyl 8 1.03 069 | 006 | 1.88 5 017 | 003 | 013 | 020
Sulfide
Methyl Ethyl 0 NA NA NA | NA 3 114 | 008 | 1.07 | 1.23
Sulfide
Dimethyl
me- 4 0.10 006 | 005 | 0.17 3 017 | 012 | 003 | 024
Disulfide
Thiophene NA NA NA NA | NA 3 010 | 002 | 008 | 0.12
Total Sulfur
As molar
o 12 1.17 069 | 007 | 227 6 9.59 967 | 030 | 19.01
As mg/m3 12 167 098 | 0.10 | 3.25 6 1372 | 13.84 | 043 | 27.20
A 12 0.07 004 | 000 | 0.14 6 057 | 057 | 002 | 1.13
grains/100scf

*NA — no statistics were determined because the concentrations were below the detection limit

Wastewater Treatment Plant

Biogas

Table 15 and Table 16 presents the results from the raw biogas samples collected from each
WWTP. Six of the 41 components in the sulfur analysis were detected in the raw biogas samples
from WWTP1 but only one component, hydrogen sulfide, was detected in the corresponding
biomethane samples. Nine components were detected in the raw biogas sample from WWTP1
but only four components were detected in the corresponding partially cleaned biogas sample.
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Biomethane

Four WWTP1 biomethane samples and 1 partially cleaned biogas sample from WWTP2 was
analyzed for 41 sulfur components. The results are presented in Table 15 and Table 16. Only
one component, hydrogen sulfide, was detected in the biomethane samples collected from
WWTP1 and four components were detected in the partially cleaned biogas sample from
WWTP2. The average total sulfur concentration (grains per 100 scf) for WWTP1 and WWTP2
were 0.007 + 0.004 and 3.89 respectively with WWTP1 being within the tariff values reported in
Report 4A (Table 1).

The average sulfur concentration of the four biomethane samples are compared to those of the
six natural gas samples as shown in Table 18. The data reveals that the average total sulfur in the
WWTP biomethane samples is lower than that of the natural gas samples.

The data from WWTP1 suggests that the biogas clean up technologies used at this wastewater
treatment plant can decrease the average total sulfur concentrations in the raw biogas to
concentrations within the tariff values reported in Report 4A (Table 1).
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Table 18. Comparison of Sulfur Compounds (ppmv) for WWTP1 Samples Biomethane vs.

Natural Gas
Wastewater Treatment Plant Biomethane Natural Gas
Cor;grc;r;ent N Average | STDEV Min Max N Average STDEV Min Max
Hydrogen 2 0.11 0.07 0.06 0.16 5 0.33 019 | 0.11 0.50
Sulfide
Sulfur Dioxide | NA NA NA NA NA NA NA NA NA NA
Carbony| NA NA NA NA NA 6 4.00 420 | 012 7.94
Sulfide
Methyl NA NA NA NA NA 5 3.24 284 | 011 5.38
Mercaptan
Ethyl
NA NA NA NA NA 3 1.49 013 | 1.38 1.63
Mercaptan
I-Propyl NA NA NA NA NA 3 0.45 004 | 0.42 0.49
Mercaptan
t-Butyl NA NA NA NA NA 3 1.44 008 | 1.38 1.53
Mercaptan
Dimethyl
. NA NA NA NA NA 5 0.17 003 | 0.13 0.20
Sulfide
MethylEthyl |\ NA NA NA NA 3 1.14 008 | 1.07 1.23
Sulfide
Dimethyl
me- NA NA NA NA NA 3 0.17 012 | 0.03 0.24
Disulfide
Thiophene NA NA NA NA NA 3 0.10 002 | 0.08 0.12
Total Sulfur
AsmOISarPPM 2 0.11 0.07 0.06 0.16 6 9.59 967 | 0.30 19.01
As mg/m3 2 0.16 0.10 0.09 0.23 6 13.72 1384 | 043 27.20
A 2 0.007 | 0.004 | 0.004 | 0.009 6 0.57 057 | 0.02 113
grains/100scf

*NA — no statistics were determined because the concentrations were below the detection limit
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Halocarbons

Forty-two of the 46 samples collected for this project were analyzed for 31 halocarbons using
method EPA TO-14. A summary of the results is presented in Table 19 and Table 20. The
complete set of results is provided in Appendix E.

Natural Gas

Six natural gas samples were collected for halocarbons analysis. The samples did not contain
any of the target halocarbons above the detection limit of 0.1ppmv.

Landfills

Biogas

The data for the raw biogas samples are presented in Table 19 and Table 20. Eleven of the 31
components in the halocarbons analysis were detected in the raw biogas at LF1 but only one
component was detected in the corresponding biomethane. Four components were detected in
the raw biogas at LF2 and five components were detected in the corresponding biomethane. The
raw biogas at LF3 contained nine components and the corresponding biomethane contained five
components. The raw biogas at LF4 contained 11 components however this biogas is not
subjected to a gas cleanup process therefore no biomethane samples were collected at this site.
The most commonly detected halocarbon from the entire set of raw biogas and biomethane
samples was dichlorodifluoromethane (CFC-12), closely followed by vinyl chloride and
chloroethane.

Biomethane

Twelve biomethane samples were collected for halocarbon analysis. All four samples from LF1
contained dichlorodifluoromethane (CFC-12) with an average concentration of 2.13 ppmv +
0.94. LF2 and LF3 both contained dichlorodifluoromethane (CFC-12), 1,2-
dichlorotetrafluoroethane (CFC-114), trichlorofluoromethane (CFC-11), chloroethane, and
chloroethene (Vinyl Chloride). The average halocarbon concentrations are presented in Table 19
and Table 20. The four additional biomethane samples that were collected from LF3 in
September 2009 were not analyzed for halocarbons (due to budget constraints) therefore
comparisons between pre-PSA biomethane and post-PSA biomethane cannot be made.

Wastewater Treatment Plants

Four raw biogas and four biomethane samples were collected from WWTP1. All eight samples
did not contain halocarbons above the detection limit of 0.1 ppmv. One raw biogas and one
partially cleaned biogas sample was collected from WWTP2 and neither of those samples
contained halocarbons above the detection limit as well.
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Table 19. Halocarbons (ppmv) for Samples Collected From LF1, LF2, LF3, and L4 — Part 1

Dichlorodifluoromethane 1,2- Trichlorofluoromethane Richioioetone
Component (CFC-12) Dichlorotetrafluoroethane (CFC-11) Chloromethane (Methylene Chloroethane
(CFC-114) Chloride)

N 4 NA NA NA NA NA
Average 2,13 NA NA NA NA NA
LF1BM StDev 0.94 NA NA NA NA NA
Min 1.35 NA NA NA NA NA
Max 3.24 NA NA NA NA NA

N 4 2 2 NA NA 4
Average 2.43 0.11 0.16 NA NA 0.52
LF2BM StDev 0.09 0.00 0.01 NA NA 0.11
Min 2.34 0.11 0.15 NA NA 0.41
Max 2.52 0.11 0.16 NA NA 0.62

N 4 4 4 NA NA 4
Average 3.26 0.15 0.18 NA NA 0.61
LF3BM StDev 0.34 0.02 0.06 NA NA 0.06
Min 2.96 0.12 0.13 NA NA 0.55
Max 3.60 0.17 0.24 NA NA 0.66

N 4 2 4 NA 4 2
Average 1.76 0.29 0.34 NA 1.69 0.84
LF1BG StDev 0.35 0.05 0.15 NA 0.76 0.05
Min 1.26 0.25 0.20 NA 0.93 0.81
Max 2.05 0.33 0.51 NA 2.48 0.88

N 4 NA NA NA NA 4
Average 0.80 NA NA NA NA 0.37
LF2BG StDev 0.12 NA NA NA NA 0.04
Min 0.72 NA NA NA NA 0.32
Max 0.98 NA NA NA NA 0.42

N 4 1 1 1 1 4
Average 0.85 0.13 0.12 0.14 0.16 0.38
LF3BG StDev 0.26 NA NA NA NA 0.06
Min 0.59 0.13 0.12 0.14 0.16 0.32
Max 1.07 0.13 0.12 0.14 0.16 0.46

N 2 1 1 NA 1 2
Average 0.49 0.52 0.59 NA 2.08 2.51
LF4BG StDev 0.25 NA NA NA NA 2.94
Min 0.31 0.52 0.59 NA 2.08 0.43
Max 0.67 0.52 0.59 NA 2.08 4.59

*NA — no statistics were determined because the concentrations were below the detection limit
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Table 20. Halocarbons (ppmv) for Samples Collected From LF1, LF2, LF3, and L4 — Part 2

Chloroethene . Total TO-14
Component . 1,1- ., 1,2- (Vinyl X Gt s Trichloroethene | Tetrachloroethene Halocarbon
Dichloroethane | Dichloroethane . Dichloroethene
Chloride) Components:
N NA NA NA NA NA NA 4
Average NA NA NA NA NA NA 2.13
LF1BM StDev NA NA NA NA NA NA 0.94
Min NA NA NA NA NA NA 1.35
Max NA NA NA NA NA NA 3.24
N NA NA 4 NA NA NA 4
Average NA NA 0.29 NA NA NA 3.38
LF2BM StDev NA NA 0.05 NA NA NA 0.41
Min NA NA 0.25 NA NA NA 3.00
Max NA NA 0.33 NA NA NA 3.75
N NA NA 4 NA NA NA 4
Average NA NA 0.19 NA NA NA 4.39
LF3BM StDev NA NA 0.06 NA NA NA 0.27
Min NA NA 0.13 NA NA NA 4.14
Max NA NA 0.25 NA NA NA 4.67
N 4 4 4 4 4 4 4
Average 0.16 0.18 0.41 0.36 0.32 0.23 6.01
LF1BG StDev 0.03 0.04 0.21 0.07 0.05 0.04 0.69
Min 0.13 0.14 0.21 0.28 0.26 0.20 5.09
Max 0.20 0.22 0.64 0.45 0.38 0.28 6.59
N NA NA 4 4 NA NA 4
Average NA NA 0.42 0.22 NA NA 1.82
LF2BG StDev NA NA 0.05 0.06 NA NA 0.25
Min NA NA 0.37 0.17 NA NA 1.63
Max NA NA 0.48 0.31 NA NA 2.18
N NA NA 4 4 NA 2 4
Average NA NA 0.50 0.48 NA 0.13 241
LF3BG StDev NA NA 0.07 0.05 NA 0.04 0.42
Min NA NA 0.43 0.42 NA 0.10 1.89
Max NA NA 0.56 0.53 NA 0.16 291
N 1 1 2 2 2 2 2
Average 0.11 0.21 1.91 1.73 0.43 0.77 9.6
LF4BG StDev NA 0.58 0.83 0.28 0.54 6.2
Min 0.11 0.21 1.50 1.14 0.23 0.39 5.2
Max 0.11 0.21 2.32 2.32 0.62 1.15 14.0

*NA — no statistics were determined because the concentrations were below the detection limit
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Volatile Metals

Forty-four of the 46 samples collected for this project were analyzed for mercury using method
ASTM D5954 and 16 volatile metals via EPA Method 29 mod. No samples were collected from
WWTP2 for metals analysis. The complete set of results is provided in Appendix F.

Natural Gas

Six natural gas samples were subjected to metals analysis. Zinc was detected in one sample from
ING, one sample from 2NG, and 2 samples from 3NG with concentrations of 104 pg/m’, 50
pg/m’, 48 pg/m’, and 42 pg/m’ respectively. Copper was also detected in one sample from 3NG
with a concentration of 67 pg/m’. No other metals were detected in the natural gas samples.

Landfills
Biogas

Four raw biogas samples were collected from LF1. However, the mercury concentration and
sample volume for these specific samples was too high and consequently could not be analyzed
for mercury. Therefore, there is no mercury data available for the raw biogas samples from
LF1.

The raw biogas from LF2 samples contained mercury, arsenic, antimony and zinc with average
concentrations of 1.45 pg/m’ + 0.35, 256 pg/m’ + 67.6, 327 pg/m’+ 90.8, and 67 pg/m’+ 25.2
respectively.

Collectively, the raw biogas samples collected from LF3 contained arsenic, antimony and zinc
with average concentrations of 160 pg/m’® + 74, 197 pg/m’ + 100, and 55 pg/m’+ 36
respectively. No biogas samples were retrieved from LF3 during the 9/09/09 sampling event.

Biomethane

The biomethane samples collected from LF1 did not contain mercury above the detection limit of
0.02 pg/m’. One sample contained copper with a concentration of 250 pg/m’ and three samples
contained zinc with an average concentration of 64 pg/m’.

Four biomethane samples were collected from LF2 and one biomethane sample collected from
LF2 contained 57 pg/m’ zinc.

Eight biomethane samples were collected from LF3. The two biomethane samples collected
during the first trip to LF3 (10/23/08) contained mercury with an average concentration of 0.21
pg/m’ + 0.10 however the two samples collected during the second sampling trip (11/17/08) did
not contain mercury above the detection limit. Four biomethane samples were collected during
the third trip to LF3 (9/09/09) and of the four samples collected, none of the samples contained
mercury and two of the samples contained only copper with concentrations of 148 pg/m’ and
206 pg/m’ respectively.
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Wastewater Treatment Plants

Four biomethane samples were collected from WWTP1 the samples did not contain any metals
above the detection limit. Four raw biogas samples were collected from WWTP1 and contained
mercury and zinc with average concentrations of 0.18 pg/m’+ 0.1 and 67 pg/m’+ 17
respectively.

No samples were collected from WWTP2 for metals analysis due to weather and time
conditions.

Siloxanes

The 46 samples collected for this project were analyzed for siloxanes using gas chromatography
atomic emission detection. The complete set of results is provided in Appendix F.

Natural Gas

Six natural gas samples were collected and none of the samples contained siloxanes above the
detection limit of 0.5ppmv of Si.

Landfills
Biogas

All four raw biogas samples collected from LF1 on 10/20/08 and 2/5/09 contained
octamethylcyclotetrasiloxane (D4) at an average concentration of 2.8 ppmv £ 0.9. In addition,
the two biogas samples collected during the second sampling trip (2/5/09) to LF1 contained
hexamethyldisilane with an average concentration of 1.3 ppmv £ 0.9. Furthermore, one sample
collected during the second sampling trip also contained an unidentified organic silicone
compounds with a concentration of 0.8 ppmv, however it was not detected in the duplicate
sample.

All four raw biogas samples collected from LF2 contained octamethylcyclotetrasiloxane (D4)
and decamethylcyclopentasiloxane (D5) with average concentrations of 4.5 ppmv + 1.01 and 0.8
ppmv + 0.17 respectively.

All four biogas samples collected from LF3 contained hexamethyldisilane,
octamethylcyclotetrasiloxane (D4) and decamethylcyclopentasiloxane (D5) with average
concentrations of 0.8 ppmv + 0.05, 4.1 ppmv £ 1, and 1.3 ppmv + 0.4 respectively.

Similar to LF3, two biogas samples were collected from LF4 and both samples contained
octamethylcyclotetrasiloxane (D4) and decamethylcyclopentasiloxane (D5) with average
concentrations of 2.4 ppmv + 0.6 and 1.2 ppmv *1 respectively and one sample contained 0.5
ppmv of hexamethyldisilane.
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Biomethane

Sixteen biomethane samples were collected for siloxanes analysis. The biomethane samples
collected from LF2 and LF3 did not contain siloxanes above the detection limit. The
biomethane samples collected from LF1 contained octamethylcyclotetrasiloxane (D4) at an
average concentration of 2.6 ppmv =+ 2.5.

Wastewater Treatment Plants

Four biomethane samples were collected from WWTP1 and none of the samples contained
siloxanes above the detection limit. Raw biogas samples were collected from WWTP1 and all
four contained decamethylcyclopentasiloxane (D5) with an average concentration of 1.2 ppmv +
0.2. One raw biogas sample and one partially cleaned biogas sample was collected from
WWTP2 and both contained octamethylcyclotetrasiloxane (D4) with concentrations of 21.8
ppmv and 13.6 ppmv respectively as well as decamethylcyclopentasiloxane (D5) with
concentrations of 2.8 ppmv and 3.9 ppmv respectively.

Summary of First Tier Chemical Testing Results

The biomethane that is produced at LF1, LF2, LF3 and WWTP1 is currently injected into
existing natural gas pipelines; results of testing of these biomethane samples was compared to
the threshold and typical values of gas properties specified in pipeline tariffs, as reported in AGA
Report 4A.

Table 21 presents the average values for the parameters typically included in pipeline tariffs and
natural gas contracts [1] for ING, 2NG, 3NG, LF1, LF2, LF3, and WWTP1. Biomethane
samples collected from LF1, LF2 and WWTP1 possessed average values for each parameter that
were within the threshold and typical values reported in AGA Report 4A. The data also
indicates that the parameters of average gross heating value, nitrogen concentration, and total
diluents gases for LF3 (prior to PSA cleanup) were not within threshold and typical values
reported in AGA Report 4A. Of note, pre-PSA values for methane in samples retrieved in
September, 2009 averaged 90.3%; post-PSA values for methane increased to an average of
97.23%. Concurrently, nitrogen concentrations pre-PSA averaged 9.16% while post-PSA values
averaged 2.78%. Carbon dioxide was completely removed through PSA treatment. Overall,
gross heating value of the post-PSA biomethane was increased to 969.2. Additionally, sulfur
concentrations were below detection post-PSA.

A suite of Tier I constituents were detected in both natural gas and biomethane. The constituents
presented in Table 22 are those that were:

1. Detected in the biomethane samples but in higher concentrations than in the natural
gas samples retrieved for this study (values are highlighted in red) or

2. The compounds that were detected in the biomethane samples but were not present in
the natural gas samples retrieved for this study.
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Excluding the major components, 10 compounds were detected in biomethane and not in the
natural gas samples, all of which were below Occupational Safety & Health Administration
(OSHA), National Institute for Occupational Safety and Health (NIOSH), and American
Conference of Governmental Industrial Hygienists (ACGIH) exposure limits. However, this
dataset is limited.
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Table 21. Average Gas Composition of Biomethane and Natural Gas

Average Values Observed from each Sample Site

AGA Report 4A [1]

Gas Property ING 2NG 3NG LF1BM LF2BM LF3BM wwrpigm | contract Typical
Limits Values
Gross HV (Dry) 967-1120 | 1010 - 1060
(Btu/fts) 1028.6 1029.7 1035.5 988.6 981.8 945.2 1008.3 Btu/scf Btu/scf
Wobbe Index 1353.2 1351.9 1367.8 1314.9 1298.0 1235.6 1346.7 Not reported | Not reported
Total Sulfur 5-20 grains .
. 0-1grains
(grains/100 0.060 BDL 1.092 0.005 0.061 0.10 0.007 per 100 scf -
. per 100 scf
scf) Maximum
v ;
Hydrc.Jgen % - 0.3 grains 0-2 grains
Sulfide 0.008 BDL 0.03 BDL 0.04 BDL 0.028 per 100 scf, or 100 scf
(grains/100scf) Maximum P
Highly
M‘(”can‘:f"‘;"s 0.12 BDL 8.69 BDL BDL BDL BDL ) ed';ligaﬂon Variable 0 -
pPp p 40ppm
PCBs BDL BDL BDL BDL BDL BDL BDL Not reported | Not reported
_ 120
Mercury BDL BDL BDL BDL BDL 0.21 BDL 2 .3A 0-2%
Maximum
Hydrogen BDL BDL BDL 0.8% BDL BDL BDL Not reported | Not reported
_ 120
Carbon 0.75% 0.72% 0.20% 1.10% 0.72% 0.65% 0.60% 2-3% 0-2%
Dioxide Maximum
0,
Nitrogen 0.16% 0.37% 0.14% 0.90% 2.50% 6.32% BDL 3/) 0-2%
Maximum
0.2%
Maximum;
’ _ 0,
Oxygen BDL BDL BDL BDL BDL BDL BDL 0.001% 0-0.001%
Desirable
. 4-5%
Diluent Gases 0.91 1.09 0.35 2.8 3.21 6.80% 0.6 . 0.5-3%
Maximum
. 0.2%
Helium BDL BDL BDL BDL BDL BDL BDL . 0-0.1%
Maximum
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Table 22. First Tier Chemicals Detected in Biomethane Samples in Greater Concentrations than in Natural Gas Samples®

LF1BM LF2BM LF3BM WWTP1BM OSHA NIOSH
Major Components (mol%)
Hydrogen 0.80 - -—- - NA NA
Carbon Dioxide 1.42 0.94 1.00 --- NA NA
Nitrogen 1.32 3.27 9.49 - NA NA
Methane 97.90 97.30 - 99.50 NA NA
Sulfur Compounds (ppmv
TWA 2 fpm (5
Sulfur Dioxide 0.08 0.06 TWASppm (13 | me/m) ST
mg/m?) ppm (13
mg/m’)
C 20 ppm 50 C 10 ppm (15
Hydrogen sulfide -- 0.53 - --- ppm 10-minute mg/m3) 10-
maximum peak minute
Dimethyl Sulfide' - - 1.73 1.88 not established | not established
Volatile Metals (ug/M3)
Copper 250 206 TWA 1 mg/m> | TWA 1mg/m’
Mercury --- --- 0.28 0.27 €0.1 mg/m’ 0.05 mg/m?’ skin
Zinc 11.00 --- --- 84 not established | not established
Siloxanes (ppmv as Si)
Octamethylcyclotetrasiloxa 2.55 - - - not established | not established
ne (D4)
Halocarbons (ppmv)
D'Chlorofé‘zz?{;;“Etha"e 3.24 2.52 3.60 1000 ppm 1000 ppm
1,2-
Dichlorotetrafluoroethane - 0.11 0.17 - 1000 ppm 1000 ppm
(CFC-114)
Trlchlor<()éIFuCcirlolr;1ethane 0.16 0.24 1000 ppm 1000 ppm
Chloroethane -—- 0.62 0.66 --- 1000 ppm not established
TWA1lppmC5
Chloroethene (Vinyl Chloride) -—- 0.33 0.25 --- ppm [15- not established
minute]
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Second Tier Chemical Testing Results

Thirty nine of the 46 samples collected for this project were analyzed for 118 semi-volatile and
volatile organic compounds using EPA 8270C. A summary of the results in presented in Table
23 through Table 30

The complete set of results is provided in Appendix G. Additionally deviations and other
observations in the quality control data is presented in Appendix K. Samples that contained
carbon tetrachloride and di-n-butylphthalate may have come from the sampling and analysis
procedure. Carbon tetrachloride is an artifact from the dichloromethane extraction solvent and
di-n-butylphthalate is a plasticizer from unknown origin but may be present in the XAD
sampling tubes.

Natural Gas

Table 23 through Table 30 present the average concentrations of the VOC/SVOCs detected in
the six natural gas samples that were collected and analyzed. In total, 24 of the 118 target
VOC/SVOCs were detected in the set of 6 natural gas samples.

The samples collected from 1NG contained 18 of the 115 target compounds with concentrations
ranging from 0.50 ppbv (carbon tetrachloride) to 359 ppbv (1,2,4 - trimethybenzene).

The samples collected from 2NG contained 19 of the target compounds with concentrations
ranging from 0.45 ppbv (carbon tetrachloride) to 474 ppbv (1,2,4 - trimethybenzene).

The samples collected from 3NG contained 17 of the target compounds with concentrations
ranging from 0.08 ppbv (1-Methylnaphthalene) to 12.14 ppbv (toluene).

Additionally, Table 31 presents the frequency of the VOC/SVOCs that were detected in the
natural gas samples. The other target VOC/SVOCs included in the sample analyses but not
listed in the table were not present above the detection limit in the natural gas samples. Table 31
reveals that the following compounds: benzene, toluene, ethylbenzene, m/p-xylenes, o-xylene,
isopropylbenzene, n-propylbenzene, 1,3,5-trimethylbenzene, 1,2,4-trimethylbenzene, sec-
butylbenzene, p-isopropyltoluene, naphthalene and 2-methylnaphthalene were detected in all six
natural gas samples that were collected and analyzed.

Landfills

Table 23 —Table 30 present the average concentrations of the VOC/SVOCs detected in the
landfill raw biogas samples and corresponding biomethane samples that were collected and
analyzed from LF1, LF2, LF3 and LF4.

LF1
The four biomethane samples collected from LF1 contained seven of the target compounds with
concentrations ranging from 0.046 pbbv (benzene) to 19.7 ppbv (1,2-dichloropropane). The two

biogas samples collected from LF1 contained 34 of the target compounds with concentrations
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ranging from 0.15 ppbv (1,2-dichloroethane) to 126 ppbv (benzyl alcohol). Twenty-seven of the
34 VOC/SVOC:s (see Table 33) that were detected in the raw biogas from LF1 were not detected
in the corresponding biomethane from LF1, indicating that these compounds were removed from
the raw biogas during the clean-up process. The average concentrations of an additional 4
compounds (toluene, ethylbenzene, m/p xylenes, and 1,2,4 — trimethylbenzene) were
significantly decreased (see Table 34) from the raw biogas as compared to the biomethane.
Overall, the raw biogas contained almost 4 times as more VOC/SVOCs than the biomethane
from LF3. These results suggest that the gas clean up technology used at LF1 is effective in
removing most VOC/SVOCs from the raw biogas.

One of the two compounds not removed from the raw biogas at LF1 was benzene, however the
average benzene concentration in the raw biogas was 1.18 ppbv and the corresponding average
benzene concentration in the biomethane was 0.505 ppbv. The other compound not removed
from the raw biogas was carbon tetrachloride, although as stated previously this is an artifact
from the dichloromethane extraction solvent used during the sample extraction process for the
VOC/SVOCs analysis. Additionally 1,2-dichloropropane was detected in the biomethane from
LF1 but not in the raw biogas from LF1. It is not clear why this result was observed.

LF2

The four biomethane samples collected from LF2 contained 21 of the target components with
concentrations ranging from 0.41 ppbv (1,4-dichlorobenzene) to 20.5 ppbv (p-Isopropyltoluene).
The three biogas samples collected from LF2 contained 39 of the target compounds with
concentrations ranging from 0.29 (carbon tetrachloride) to 323 ppbv (1,2,4 — trimethybenzene).
The twenty-one VOC/SVOC:s (see Table 35) that were detected in the raw biogas from LF2 and
were not detected in the corresponding biomethane from LF2 indicate that these compounds
were removed from the raw biogas during the clean-up process. The concentrations of an
additional 14 VOC/SVOC:s (see Table 36) were significantly decreased from the raw biogas at
LF2 as compared to the biomethane from LF2. Overall, the raw biogas contained
approximately 86% more VOC/SVOCs than the biomethane from LF2. These results suggest
that the biogas clean up technology used at LF2 is effective in removing many of the
VOC/SVOCs present in the raw biogas at LF2.

One of the two compounds not removed was benzene; the average benzene concentration in the
raw was 1.05 ppbv and the corresponding average benzene concentration in the biomethane was
2.24 ppbv. The other compound not removed from the raw biogas was carbon tetrachloride,
although as stated previously this is an artifact from the dichloromethane extraction solvent.
Diethylphthalate and di-n-butylphthalate were also detected in both raw biogas and biomethane
from LF 2. Di-n-butylphthalate is a plasticizer from unknown origin but may be present in the
XAD sampling tubes.

Additionally 1,2-dichloropropane and trichloroethene (with average concentrations of 0.514
ppbv and 0.602 ppbv correspondingly) were detected in the biomethane from LF2 but not the
raw biogas from LF2. It is not clear why this result was observed.
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LF3

The eight biomethane samples collected from LF3 contained 12 of the target compounds with
concentrations ranging from 0.293 ppbv (carbon tetrachloride) to 16.6 ppbv (toluene). The four
biogas samples collected from LF3 contained 39 of the target compounds with concentrations
ranging from 0.325 ppbv (carbon tetrachloride) to 760 ppbv (p-Isopropyltoluene). Twenty-eight
of the VOC/SVOC:s (see Table 37) that were detected in the raw biogas from LF3 were not
detected in the corresponding biomethane from LF3 indicating that these compounds were
removed from the raw biogas during the clean-up process. The average concentrations of an
additional 5 VOC/SVOC:s (toluene, tetrachloroethene, p-isopropyltoluene

2-methylnaphthalene and 1-methylnaphthalene) were decreased (see Table 38) from the raw
biogas at LF3 as compared to the biomethane from LF3. An additional 4 compounds were found
in both the raw biogas and biomethane in similar average concentrations: carbon tetrachloride
(0.482 ppbv in raw biogas and 0.490 ppbv in biomethane), diethylphthalate (0.962 ppbv in raw
biogas and 0.546 in biomethane), di-n-butylphthalate (0.841 ppbv in raw biogas and 0.759 ppbv
in biomethane), and benzene (1.10 ppbv in raw biogas and 6.96 in biomethane). An additional
three compounds (dibromochloromethane, 1,2-dichloropropane, trichloroethene with average
concentrations of 0.429 ppbv, 0.777 ppbv and 1.37 correspondingly) were detected in the
biomethane from LF3 but not the raw biogas from LF3. Overall, the raw biogas contained more
than 2 times as more VOC/SVOCs than the biomethane from LF3. These results suggest that
the pre-PSA biogas clean up technology used at LF3 is effective in removing many of the
VOC/SVOC:s present in the raw biogas at LF3.

Furthermore, the frequency of VOCs/SVOCs detected in the pre-PSA biomethane samples
collected from LF3 during September 2009 was 55% lower than those detected in the pre-PSA
biomethane samples collected in 2008. Additionally the pre-PSA biomethane samples collected
from LF3 during September 2009 contained a lower total concentration of VOCs/SVOC:s as
compared to those collected during October and November 2008, specifically with respect to
benzene and toluene concentrations. As shown in Figure 11, the average total VOCs/SVOCs
concentration from the four biomethane (pre-PSA) samples collected during October and
November 2008 was 17.9 ppbv compared to that of the two biomethane (also pre-PSA) samples
which had an average concentration of 0.71 ppbv; this is a difference of 2 orders of magnitude.
Furthermore samples LF3BMO07TB and LF3BMO8TB (samples collected after the secondary
cleanup unit, PSA) did not contain any VOCs/SVOCs above the detection limit, with the
exception of methylene chloride (with an average concentration of 0.50 ppbv) which was also
detected in the method blank therefore most likely is an artifact from the sample extraction
process. These results suggest that the secondary PSA clean up unit at LF3 is very effective
(almost 100% effective) in removing VOCs/SVOCs from the biogas.

Overall Frequency of VOC/SVOCs detected in Landfill Biomethane Samples
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Table 32 reveals the frequency of the VOC and SVOCs detected in all 16 landfill biomethane
samples. With respect to the 16 biomethane samples, benzene was detected in 15 samples,
carbon tetrachloride was detected in 11 samples, toluene was detected in 11 samples and di-n-
butylphthalate was detected in 11 samples, Carbon tetrachloride is an artifact from the
dichloromethane extraction solvent. D-n-butylphthalate is a plasticizer from an unknown origin,
but may be present in the XAD tubes.

LF4

The biogas sample collected from LF4 contained 25 of the target compounds with concentrations
ranging from 0.317 ppbv (1,2,3-trichlorobenzene) to 768 ppbv (p-Isopropyltoluene). Only raw
biogas was collected from LF4.

Wastewater Treatment Plants

Biogas

The four biogas samples collected from WWTP1 contained 23 of the 118 target compounds with
concentrations ranging from 0.18 ppbv [Bis(2-ethylhexyl) adipate] to 549 ppbv (p-
Isopropyltoluene). The results suggest that the gas clean up technology used at WWTP1 is
effective in removing most VOC/SVOCs from the raw biogas.

Biomethane

The three biomethane samples collected from WWTP1 contained only six of the target
compounds with concentrations ranging from 0.30 ppbv (carbon tetrachloride) to 6 ppbv [bis (2-
ethylhexyl) phthalate]. Specifically, benzene (with an average concentration of 0.703 ppbv) was
detected in all 3 samples; 1,1,2,2-Tetrachloroethane (with an average concentration of 0.44 ppbv)
and p-Isopropyltoluene (with an average concentration of 0.403 ppbv) were detected in 2
samples and carbon tetrachloride; di-n-butylphthalate, and bis(2-Ethylhexyl)phthalate were
detected in 1 sample (with concentrations of 0.309 ppbv, 0.539 ppbv and 6.098 ppbv
correspondingly).
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Table 23. Comparison of VOCs (ppmv) for Landfill, Wastewater Treatment Plant and Natural Gas

Sites — Part 1
1,2 Benzene Sy 1,2- Trichloroethene | Toluene trans-1,3-
Dichloroethane Tetrachloride | Dichloropropane Dichloropropene
N N/A 2 2 N/A N/A 2 N/A
Average N/A 10.4 0.717 N/A N/A 81.9 N/A
ING StDev N/A 2.47 0.311 N/A N/A 17.8 N/A
Min N/A 8.68 0.497 N/A N/A 69.3 N/A
Max N/A 12.2 0.937 N/A N/A 94.5 N/A
N N/A 2 2 N/A N/A 2 N/A
Average N/A 9.53 0.472 N/A N/A 103 N/A
2NG StDev N/A 5.81 0.0289 N/A N/A 10.0 N/A
Min N/A 5.42 0.452 N/A N/A 95.5 N/A
Max N/A 13.6 0.492 N/A N/A 110 N/A
N N/A 2 N/A N/A N/A 2 N/A
Average N/A 1.08 N/A N/A N/A 11.9 N/A
3NG StDev N/A 0.103 N/A N/A N/A 0.171 N/A
Min N/A 1.00 N/A N/A N/A 11.8 N/A
Max N/A 1.15 N/A N/A N/A 12.1 N/A
N N/A 3 2 1 N/A 1 N/A
Average N/A 0.505 0.434 19.7 N/A 0.537 N/A
LF1BM StDev N/A 0.397 0.087 N/A N/A N/A N/A
Min N/A 0.046 0.372 19.7 N/A 0.537 N/A
Max N/A 0.737 0.496 19.7 N/A 0.537 N/A
N N/A 4 2 1 1 3 N/A
Average N/A 2.24 0.796 0.514 0.602 1.74 N/A
LF2BM StDev N/A 2.67 0.00709 N/A N/A 1.67 N/A
Min N/A 0.686 0.791 0.514 0.602 0.488 N/A
Max N/A 6.24 0.801 0.514 0.602 3.64 N/A
N N/A 4 3 2 2 5 N/A
Average N/A 6.96 0.490 0.777 1.37 6.69 N/A
LF3BM StDev N/A 7.36 0.179 0.0209 0.153 8.87 N/A
Min N/A 0.603 0.293 0.762 1.26 0.0637 N/A
Max N/A 14.3 0.642 0.792 1.48 16.6 N/A
N N/A 3 1 N/A N/A N/A N/A
Average N/A 0.703 0.309 N/A N/A N/A N/A
WWTP1BM StDev N/A 0.11 N/A N/A N/A N/A N/A
Min N/A 0.611 0.309 N/A N/A N/A N/A
Max N/A 0.830 0.309 N/A N/A N/A N/A
N 1 2 1 N/A 1 2 N/A
Average 0.146 1.18 0.475 N/A 0.315 70.1 N/A
LF1BG StDev N/A 0.945 N/A N/A N/A 43.6 N/A
Min 0.146 0.510 0.475 N/A 0.315 39.3 N/A
Max 0.146 1.85 0.475 N/A 0.315 101 N/A
N N/A 3 3 N/A N/A 3 2
Average N/A 1.05 0.435 N/A N/A 32.7 0.467
LF2BG StDev N/A 0.0827 0.253 N/A N/A 13.3 0.108
Min N/A 0.960 0.286 N/A N/A 20.2 0.391
Max N/A 1.12 0.730 N/A N/A 46.6 0.543
N N/A 3 3 N/A N/A 4 N/A
Average N/A 1.10 0.482 N/A N/A 35.1 N/A
LF3BG StDev N/A 0.247 0.180 N/A N/A 19.8 N/A
Min N/A 0.814 0.325 N/A N/A 21.6 N/A
Max N/A 1.26 0.679 N/A N/A 64.4 N/A
N N/A 1 1 N/A N/A 1 N/A
Average N/A 0.876 0.411 N/A N/A 6.31 N/A
LF4BG StDev N/A N/A N/A N/A N/A N/A N/A
Min N/A 0.876 0.411 N/A N/A 6.31 N/A
Max N/A 0.876 0.411 N/A N/A 6.31 N/A
WWTP1BG N N/A 4 2 N/A N/A 4 N/A
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Average N/A 1.03 0.436 N/A N/A 2.62 N/A
StDev N/A 0.0829 0.0373 N/A N/A 0.906 N/A
Min N/A 0.944 0.410 N/A N/A 1.43 N/A
Max N/A 1.14 0.462 N/A N/A 3.59 N/A

*NA - no statistics were determined because the concentrations were below the detection limit
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Table 24. Comparison of VOCs (ppmv) for Landfill, Wastewater Treatment Plant and Natural Gas

Sites — Part 2
. m/p- o-
Dibromochloromethane Tetrachloroethene Chlorobenzene Ethylbenzene Styrene
Xylenes Xylene
N 2 N/A N/A 2 2 N/A 2
Average 1.85 N/A N/A 36.8 91.5 N/A 75.2
ING StDev 0.308 N/A N/A 8.8 21.2 N/A 19.4
Min 1.63 N/A N/A 30.6 76.6 N/A 61.5
Max 2.06 N/A N/A 43.1 106 N/A 88.9
N 2 N/A N/A 2 2 N/A 2
Average 1.53 N/A N/A 59.7 182 N/A 169
2NG StDev 0.0776 N/A N/A 3.63 17.3 N/A 17.9
Min 1.47 N/A N/A 57.2 170 N/A 156
Max 1.58 N/A N/A 62.3 194 N/A 182
N N/A N/A N/A 2 2 2 2
Average N/A N/A N/A 1.80 11.1 0.136 4.17
3NG StDev N/A N/A N/A 0.0482 0.526 0.00129 0.241
Min N/A N/A N/A 1.77 10.8 0.135 4.00
Max N/A N/A N/A 1.84 11.5 0.137 4.34
N N/A N/A N/A 1 1 N/A N/A
Average N/A N/A N/A 0.348 0.609 N/A N/A
LF1BM StDev N/A N/A N/A N/A N/A N/A N/A
Min N/A N/A N/A 0.348 0.609 N/A N/A
Max N/A N/A N/A 0.348 0.609 N/A N/A
N N/A N/A N/A 1 1 N/A 1
Average N/A N/A N/A 1.15 1.42 N/A 1.19
LF2BM StDev N/A N/A N/A N/A N/A N/A N/A
Min N/A N/A N/A 1.15 1.42 N/A 1.19
Max N/A N/A N/A 1.15 1.42 N/A 1.19
N 4 2 N/A N/A N/A N/A N/A
Average 0.429 0.475 N/A N/A N/A N/A N/A
LF3BM StDev 0.102 0.00381 N/A N/A N/A N/A N/A
Min 0.285 0.473 N/A N/A N/A N/A N/A
Max 0.513 0.478 N/A N/A N/A N/A N/A
N N/A N/A N/A N/A N/A N/A N/A
Average N/A N/A N/A N/A N/A N/A N/A
WWTP1BM StDev N/A N/A N/A N/A N/A N/A N/A
Min N/A N/A N/A N/A N/A N/A N/A
Max N/A N/A N/A N/A N/A N/A N/A
N N/A 2 2 2 2 2 2
Average N/A 3.29 1.45 63.3 75.6 13.1 50.2
LF1BG StDev N/A 0.981 0.167 4.82 28.8 0.848 21.2
Min N/A 2.60 1.33 59.9 55.2 12.5 35.3
Max N/A 3.99 1.57 66.7 95.9 13.7 65.2
N N/A 3 3 2 1 3 2
Average N/A 0.540 1.35 78.0 71.7 7.48 67.6
LF2BG StDev N/A 0.164 0.473 25.7 N/A 2.24 22.6
Min N/A 0.404 0.882 59.8 71.7 5.11 51.7
Max N/A 0.722 1.83 96.1 71.7 9.56 83.6
N N/A 4 4 4 4 4 4
Average N/A 2.16 1.77 56.6 71.4 111 48.4
LF3BG StDev N/A 1.19 0.416 14.5 20.2 1.89 9.66
Min N/A 1.16 1.44 46.5 56.7 9.55 41.5
Max N/A 3.84 2.37 77.9 100 13.5 62.6
N 1 1 1 1 1 1 1
Average 1.28 0.630 0.555 61.5 98.2 9.53 69.4
LF4BG StDev N/A N/A N/A N/A N/A N/A N/A
Min 1.28 0.630 0.555 61.5 98.2 9.53 69.4
Max 1.28 0.630 0.555 61.5 98.2 9.53 69.4
N N/A 2 N/A 4 4 N/A 4
WWITP1BG Average N/A 0.598 N/A 1.29 1.53 N/A 1.12
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StDev N/A 0.190 N/A 0.258 0.446 N/A 0.354
Min N/A N/A N/A
Max N/A N/A N/A

*NA — no statistics were determined because the concentrations were below the detection limit
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Table 25. Comparison of VOCs (ppmv) for Landfill, Wastewater Treatment Plant and Natural Gas

Sites — Part 3
1,1,2,2- TOnILe e 2- n- 4- 1,3,5- tert-
Tetrachloroethane Chlorotoluene | Propylbenzene | Chlorotoluene | Trimethylbenzene | Butylbenzene
N N/A 2 N/A 2 N/A 2 N/A
Average N/A 9.89 N/A 21.6 N/A 78.5 N/A
ING StDev N/A 2.15 N/A 5.98 N/A 24.1 N/A
Min N/A 8.37 N/A 17.4 N/A 61.4 N/A
Max N/A 11.4 N/A 25.8 N/A 95.6 N/A
N N/A 2 N/A 2 N/A 2 N/A
Average N/A 18.0 N/A 33.8 N/A 145 N/A
2NG StDev N/A 1.47 N/A 3.51 N/A 18.9 N/A
Min N/A 17.0 N/A 31.4 N/A 131 N/A
Max N/A 19.1 N/A 36.3 N/A 158 N/A
N N/A 2 N/A 2 N/A 2 2
Average N/A 0.474 N/A 1.25 N/A 6.05 1.57
3NG StDev N/A 0.0298 N/A 0.0720 N/A 0.521 0.152
Min N/A 0.453 N/A 1.20 N/A 5.69 1.46
Max N/A 0.495 N/A 1.31 N/A 6.42 1.67
N N/A N/A N/A N/A N/A N/A N/A
Average N/A N/A N/A N/A N/A N/A N/A
LF1BM StDev N/A N/A N/A N/A N/A N/A N/A
Min N/A N/A N/A N/A N/A N/A N/A
Max N/A N/A N/A N/A N/A N/A N/A
N N/A 1 N/A 1 N/A 1 N/A
Average N/A 0.412 N/A 0.490 N/A 1.31 N/A
LF2BM StDev N/A N/A N/A N/A N/A N/A N/A
Min N/A 0.412 N/A 0.490 N/A 1.31 N/A
Max N/A 0.412 N/A 0.490 N/A 1.31 N/A
N N/A N/A N/A N/A N/A N/A N/A
Average N/A N/A N/A N/A N/A N/A N/A
LF3BM StDev N/A N/A N/A N/A N/A N/A N/A
Min N/A N/A N/A N/A N/A N/A N/A
Max N/A N/A N/A N/A N/A N/A N/A
N 2 N/A N/A N/A N/A N/A N/A
Average 0.44 N/A N/A N/A N/A N/A N/A
WWTP1BM StDev 0.03 N/A N/A N/A N/A N/A N/A
Min 0.42 N/A N/A N/A N/A N/A N/A
Max 0.47 N/A N/A N/A N/A N/A N/A
N N/A 2 1 2 N/A 2 2
Average N/A 10.2 1.91 11.9 N/A 26.1 7.71
LF1BG StDev N/A 1.43 N/A 6.58 N/A 20.1 5.36
Min N/A 9.15 1.91 7.21 N/A 11.9 3.92
Max N/A 11.2 1.91 16.5 N/A 40.3 11.5
N 1 3 3 3 N/A 3 1
Average 0.313 15.7 2.52 20.2 N/A 81.1 12.9
LF2BG StDev N/A 5.54 0.37 4.30 N/A 39.1 N/A
Min 0.313 10.5 2.28 16.3 N/A 47.0 12.9
Max 0.313 21.6 2.94 25.0 N/A 123.9 12.9
N 4 4 4 4 1 4 2
Average 0.473 11.1 4.85 13.9 3.77 46.6 11.3
LF3BG StDev 0.128 1.67 0.812 2.14 N/A 7.32 1.13
Min 0.338 9.94 3.77 12.3 3.77 39.4 10.5
Max 0.641 13.6 5.50 16.8 3.77 56.6 12.1
N N/A 1 N/A 1 N/A 1 N/A
Average N/A 14.3 N/A 23.9 N/A 77.4 N/A
LF4BG StDev N/A N/A N/A N/A N/A N/A N/A
Min N/A 14.3 N/A 23.9 N/A 77.4 N/A
Max N/A 14.3 N/A 23.9 N/A 77.4 N/A
N 1 2 N/A 4 N/A 4 N/A
WWITP1BG Average 0.480 0.900 N/A 1.21 N/A 3.90 N/A
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StDev N/A 0.041 N/A 0.494 N/A 1.20 N/A
Min 0.480 0.871 N/A 0.756 N/A 2.77 N/A
Max 0.480 0.930 N/A 1.65 N/A 5.11 N/A

*NA — no statistics were determined because the concentrations were below the detection limit
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Table 26. Comparison of VOCs (ppmv) for Landfill, Wastewater Treatment Plant and Natural Gas

Sites — Part 4
1,2,4- sec- Phenol bis(2- 1,3- 1,4- p-
Trimethylbenzene | Butylbenzene Chloroethyl)ether | Dichlorobenzene | Dichlorobenzene | Isopropyltoluene
N 2 2 N/A N/A N/A N/A 2
Average 311 8.94 N/A N/A N/A N/A 14.1
ING StDev 68.3 2.61 N/A N/A N/A N/A 4.21
Min 263 7.09 N/A N/A N/A N/A 11.2
Max 359 10.8 N/A N/A N/A N/A 17.1
N 2 2 N/A N/A N/A N/A 2
Average 427 11.7 N/A N/A N/A N/A 15.9
2NG StDev 67.1 1.28 N/A N/A N/A N/A 3.25
Min 379 10.8 N/A N/A N/A N/A 13.6
Max 474 12.6 N/A N/A N/A N/A 18.2
N 2 2 N/A N/A N/A N/A 2
Average 11.1 0.359 N/A N/A N/A N/A 0.545
3NG StDev 1.44 0.0574 N/A N/A N/A N/A 0.0942
Min 10.1 0.316 N/A N/A N/A N/A 0.478
Max 12.1 0.400 N/A N/A N/A N/A 0.611
N 2 N/A N/A N/A N/A N/A N/A
Average 0.703 N/A N/A N/A N/A N/A N/A
LF1BM StDev 0.137 N/A N/A N/A N/A N/A N/A
Min 0.606 N/A N/A N/A N/A N/A N/A
Max 0.800 N/A N/A N/A N/A N/A N/A
N 2 1 N/A N/A N/A 2 2
Average 2.62 0.47 N/A N/A N/A 1.19 13.6
LF2BM StDev 2.36 N/A N/A N/A N/A 1.11 9.78
Min 0.954 0.47 N/A N/A N/A 0.41 6.66
Max 4.29 0.47 N/A N/A N/A 1.98 20.5
N N/A N/A N/A N/A N/A N/A 1
Average N/A N/A N/A N/A N/A N/A 0.447
LF3BM StDev N/A N/A N/A N/A N/A N/A N/A
Min N/A N/A N/A N/A N/A N/A 0.447
Max N/A N/A N/A N/A N/A N/A 0.447
N N/A N/A N/A N/A N/A N/A 2
Average N/A N/A N/A N/A N/A N/A 0.403
WWTP1BM StDev N/A N/A N/A N/A N/A N/A 0.00
Min N/A N/A N/A N/A N/A N/A 0.403
Max N/A N/A N/A N/A N/A N/A 0.403
N 2 2 1 N/A 1 2 2
Average 65.8 5.69 1.42 N/A 0.232 21.1 21.1
LF1BG StDev 56.2 4.49 N/A N/A N/A 18.5 24.4
Min 26.1 2.51 1.42 N/A 0.232 8.04 10.4
Max 106 8.87 1.42 N/A 0.232 34.2 44.8
N 3 3 N/A 1 2 3 3
Average 238 12.1 N/A 0.838 0.368 93.9 242
LF2BG StDev 90.2 3.78 N/A N/A 0.00187 36.2 80.3
Min 144 8.30 N/A 0.838 0.367 54.3 158
Max 323 15.85 N/A 0.838 0.370 125 318
N 2 3 2 2 N/A 4 3
Average 128 10.5 1.46 0.864 N/A 112 661
LF3BG StDev 6.24 0.978 0.291 0.172 N/A 31.3 127
Min 124 9.61 1.25 0.742 N/A 79.5 518
Max 133 11.6 1.67 0.986 N/A 147 760
N 1 1 N/A N/A N/A N/A 1
Average 271 15.7 N/A N/A N/A N/A 768
LF4BG StDev N/A N/A N/A N/A N/A N/A N/A
Min 271 15.7 N/A N/A N/A N/A 768
Max 271 15.7 N/A N/A N/A N/A 768
N 2 4 N/A N/A N/A 4 4
WWTP1BG Average 13.2 0.703 N/A N/A N/A 112 240
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StDev 0.428 0.233 N/A N/A N/A 75.3 233
Min 12.9 0.457 N/A N/A N/A 38.4 28.4
Max 13.5 0.970 N/A N/A N/A 217 549

*NA — no statistics were determined because the concentrations were below the detection limit
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Table 27. Comparison of VOCs (ppmv) for Landfill, Wastewater Treatment Plant and Natural Gas

Sites — Part 5
Benzyl 1,2- Meth?/lll:)henol LI - § “'t":_so : Nitrobenzene
Alcohol | Dichlorobenzene chloroisopropyl)ether | Butylbenzene .
(o,p-cresol) propylamine
N 1 N/A N/A N/A 2 N/A N/A
Average | 0.680 N/A N/A N/A 15.6 N/A N/A
1NG StDev N/A N/A N/A N/A 3.87 N/A N/A
Min 0.680 N/A N/A N/A 12.8 N/A N/A
Max 0.680 N/A N/A N/A 18.3 N/A N/A
N N/A N/A N/A N/A 1 N/A 1
Average N/A N/A N/A N/A 11.9 N/A 8.63
2NG StDev N/A N/A N/A N/A N/A N/A N/A
Min N/A N/A N/A N/A 11.9 N/A 8.63
Max N/A N/A N/A N/A 11.9 N/A 8.63
N N/A N/A N/A N/A 2 N/A N/A
Average N/A N/A N/A N/A 0.707 N/A N/A
3NG StDev N/A N/A N/A N/A 0.0416 N/A N/A
Min N/A N/A N/A N/A 0.678 N/A N/A
Max N/A N/A N/A N/A 0.737 N/A N/A
N N/A N/A N/A N/A N/A N/A N/A
Average N/A N/A N/A N/A N/A N/A N/A
LF1BM StDev N/A N/A N/A N/A N/A N/A N/A
Min N/A N/A N/A N/A N/A N/A N/A
Max N/A N/A N/A N/A N/A N/A N/A
N N/A N/A N/A N/A 1 N/A N/A
Average N/A N/A N/A N/A 0.447 N/A N/A
LF2BM StDev N/A N/A N/A N/A N/A N/A N/A
Min N/A N/A N/A N/A 0.447 N/A N/A
Max N/A N/A N/A N/A 0.447 N/A N/A
N N/A N/A N/A N/A N/A N/A N/A
Average N/A N/A N/A N/A N/A N/A N/A
LF3BM StDev N/A N/A N/A N/A N/A N/A N/A
Min N/A N/A N/A N/A N/A N/A N/A
Max N/A N/A N/A N/A N/A N/A N/A
N N/A N/A N/A N/A N/A N/A N/A
Average N/A N/A N/A N/A N/A N/A N/A
WWTP1BM | StDev N/A N/A N/A N/A N/A N/A N/A
Min N/A N/A N/A N/A N/A N/A N/A
Max N/A N/A N/A N/A N/A N/A N/A
N 1 2 1 N/A 2 1 N/A
Average 126 1.31 0.904 N/A 3.20 11.7 N/A
LF1BG StDev N/A 1.30 N/A N/A 2.94 N/A N/A
Min 126 0.387 0.904 N/A 1.12 11.7 N/A
Max 126 2.23 0.904 N/A 5.27 11.7 N/A
N 1 3 N/A N/A 3 1 N/A
Average 148 2.36 N/A N/A 12.1 6.06 N/A
LF2BG StDev N/A 0.562 N/A N/A 2.93 N/A N/A
Min 148 1.76 N/A N/A 9.52 6.06 N/A
Max 148 2.88 N/A N/A 15.3 6.06 N/A
N 2 4 1 N/A 4 N/A N/A
Average 229 1.59 1.23 N/A 9.58 N/A N/A
LF3BG StDev 19.8 0.259 N/A N/A 1.66 N/A N/A
Min 215 1.38 1.23 N/A 8.18 N/A N/A
Max 243 1.97 1.23 N/A 11.7 N/A N/A
N N/A 1 N/A N/A N/A N/A N/A
Average N/A 2.11 N/A N/A N/A N/A N/A
LF4BG StDev N/A N/A N/A N/A N/A N/A N/A
Min N/A 2.11 N/A N/A N/A N/A N/A
Max N/A 2.11 N/A N/A N/A N/A N/A
N N/A N/A N/A N/A 3 N/A N/A
WWTP1BG Average N/A N/A N/A N/A 1.41 N/A N/A
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StDev N/A N/A N/A N/A 0.349 N/A N/A
Min N/A N/A N/A N/A 1.15 N/A N/A
Max N/A N/A N/A N/A 1.81 N/A N/A

*NA — no statistics were determined because the concentrations were below the detection limit
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Table 28. Comparison of VOCs (ppmv) for Landfill, Wastewater Treatment Plant and Natural Gas

Sites — Part 6
2,4- 1,2,4- Naphthalene 4- 1,2,3- 2-
Dimethylphenol | Trichlorobenzene Chloroaniline | Trichlorobenzene | Methylnaphthalene
N N/A N/A 2 N/A N/A N/A
Average N/A N/A 7.97 N/A N/A N/A
ING StDev N/A N/A 0.0929 N/A N/A N/A
Min N/A N/A 7.90 N/A N/A N/A
Max N/A N/A 8.03 N/A N/A N/A
N N/A N/A 2 N/A N/A 2
Average N/A N/A 3.83 N/A N/A 1.14
2NG StDev N/A N/A 0.991 N/A N/A 0.260
Min N/A N/A 3.13 N/A N/A 0.958
Max N/A N/A 4.53 N/A N/A 1.33
N N/A N/A 2 N/A N/A 2
Average N/A N/A 0.518 N/A N/A 0.194
3NG StDev N/A N/A 0.0132 N/A N/A 0.200
Min N/A N/A 0.509 N/A N/A 0.180
Max N/A N/A 0.528 N/A N/A 0.208
N N/A N/A N/A N/A N/A N/A
Average N/A N/A N/A N/A N/A N/A
LF1BM StDev N/A N/A N/A N/A N/A N/A
Min N/A N/A N/A N/A N/A N/A
Max N/A N/A N/A N/A N/A N/A
N N/A N/A 2 N/A N/A 2
Average N/A N/A 5.35 N/A N/A 0.775
LF2BM StDev N/A N/A 2.34 N/A N/A 0.192
Min N/A N/A 3.69 N/A N/A 0.640
Max N/A N/A 7.00 N/A N/A 0.911
N N/A N/A N/A N/A N/A 2
Average N/A N/A N/A N/A N/A 0.175
LF3BM StDev N/A N/A N/A N/A N/A 0.0533
Min N/A N/A N/A N/A N/A 0.137
Max N/A N/A N/A N/A N/A 0.212
N N/A N/A N/A N/A N/A N/A
Average N/A N/A N/A N/A N/A N/A
WWTP1BM | StDev N/A N/A N/A N/A N/A N/A
Min N/A N/A N/A N/A N/A N/A
Max N/A N/A N/A N/A N/A N/A
N N/A 2 2 N/A 1 1
Average N/A 2.37 12.1 N/A 0.520 2.78
LF1BG StDev N/A 3.05 15.5 N/A N/A N/A
Min N/A 0.22 1.11 N/A 0.520 2.78
Max N/A 4.53 231 N/A 0.520 2.78
N 1 3 3 N/A 3 3
Average 1.27 1.99 151 N/A 0.410 18.9
LF2BG StDev N/A 0.509 11.3 N/A 0.130 10.9
Min 1.27 1.64 139 N/A 0.326 10.5
Max 1.27 2.57 161 N/A 0.560 31.2
N N/A 4 4 1 1 4
Average N/A 0.643 146 3.38 0.428 25.7
LF3BG StDev N/A 0.162 71.6 N/A N/A 9.40
Min N/A 0.486 69.2 3.38 0.428 14.1
Max N/A 0.807 217 3.38 0.428 33.4
N N/A 1 1 N/A 1 1
Average N/A 1.29 101 N/A 0.317 13.8
LF4BG StDev N/A N/A N/A N/A N/A N/A
Min N/A 1.29 101 N/A 0.317 13.8
Max N/A 1.29 101 N/A 0.317 13.8
N N/A N/A 4 N/A N/A 4
WWTP1BG Average N/A N/A 2.80 N/A N/A 2.46
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StDev N/A N/A 0.518 N/A N/A 0.641

Min N/A N/A 2.34 N/A N/A 1.52

Max N/A N/A 3.48 N/A N/A 2.91
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Table 29. Comparison of VOCs (ppmv) for Landfill, Wastewater Treatment Plant and Natural Gas

Sites — Part 7
1- Acenaphthene 4 Dibenzofuran | Diethylphthalate | Fluorene | Phenanthrene
Methylnaphthalene Nitrophenol
N 2 N/A N/A N/A N/A N/A N/A
Average 2.92 N/A N/A N/A N/A N/A N/A
1NG StDev 0.654 N/A N/A N/A N/A N/A N/A
Min 2.46 N/A N/A N/A N/A N/A N/A
Max 3.38 N/A N/A N/A N/A N/A N/A
N 2 N/A N/A N/A N/A N/A N/A
Average 0.643 N/A N/A N/A N/A N/A N/A
2NG StDev 0.173 N/A N/A N/A N/A N/A N/A
Min 0.521 N/A N/A N/A N/A N/A N/A
Max 0.766 N/A N/A N/A N/A N/A N/A
N 1 N/A N/A N/A N/A N/A N/A
Average 0.0839 N/A N/A N/A N/A N/A N/A
3NG StDev N/A N/A N/A N/A N/A N/A N/A
Min 0.0839 N/A N/A N/A N/A N/A N/A
Max 0.0839 N/A N/A N/A N/A N/A N/A
N N/A N/A N/A N/A N/A N/A N/A
Average N/A N/A N/A N/A N/A N/A N/A
LF1BM StDev N/A N/A N/A N/A N/A N/A N/A
Min N/A N/A N/A N/A N/A N/A N/A
Max N/A N/A N/A N/A N/A N/A N/A
N 1 N/A N/A N/A 1 N/A N/A
Average 0.408 N/A N/A N/A 0.500 N/A N/A
LF2BM StDev N/A N/A N/A N/A N/A N/A N/A
Min 0.408 N/A N/A N/A 0.500 N/A N/A
Max 0.408 N/A N/A N/A 0.500 N/A N/A
N 2 N/A N/A N/A 1 N/A N/A
Average 0.114 N/A N/A N/A 0.546 N/A N/A
LF3BM StDev 0.0331 N/A N/A N/A N/A N/A N/A
Min 0.0905 N/A N/A N/A 0.546 N/A N/A
Max 0.137 N/A N/A N/A N/A N/A N/A
N N/A N/A N/A N/A N/A N/A N/A
Average N/A N/A N/A N/A N/A N/A N/A
WWTP1BM | StDev N/A N/A N/A N/A N/A N/A N/A
Min N/A N/A N/A N/A N/A N/A N/A
Max N/A N/A N/A N/A N/A N/A N/A
N 1 N/A 1 N/A N/A N/A N/A
Average 1.58 N/A 1.74 N/A N/A N/A N/A
LF1BG StDev N/A N/A N/A N/A N/A N/A N/A
Min 1.58 N/A 1.74 N/A N/A N/A N/A
Max 1.58 N/A 1.74 N/A N/A N/A N/A
N 3 3 3 3 1 2 1
Average 9.60 2.70 1.90 1.04 0.390 1.10 0.869
LF2BG StDev 5.49 1.98 0.0672 0.812 N/A 0.842 N/A
Min 5.59 1.16 1.82 0.458 0.390 0.508 0.869
Max 15.9 4.94 1.95 1.97 0.390 1.70 0.869
N 4 4 4 3 1 2 N/A
Average 12.1 2.10 2.08 1.18 0.962 0.839 N/A
LF3BG StDev 3.77 1.44 0.142 0.898 N/A 0.475 N/A
Min 7.61 0.869 1.98 0.452 0.962 0.503 N/A
Max 15.8 4.19 2.29 2.19 0.962 1.17 N/A
N 1 1 N/A 1 N/A 1 N/A
Average 7.27 1.47 N/A 0.582 N/A 0.438 N/A
LF4BG StDev N/A N/A N/A N/A N/A N/A N/A
Min 7.27 1.47 N/A 0.582 N/A 0.438 N/A
Max 7.27 1.47 N/A 0.582 N/A 0.438 N/A
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WWTP1BG

N 4 N/A 4 N/A N/A N/A N/A
Average 1.27 N/A 2.85 N/A N/A N/A N/A
StDev 0.345 N/A 0.170 N/A N/A N/A N/A
Min 0.792 N/A 2.60 N/A N/A N/A N/A
Max 1.58 N/A 2.97 N/A N/A N/A N/A

*NA — no statistics were determined because the concentrations were below the detection limit
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Table 30. Comparison of VOCs (ppmv) for Landfill, Wastewater Treatment Plant and Natural Gas

Sites — Part 8
Di-n-butylphthalate Bls(Z;Ztigzlt:exyl) bis(2-Ethylhexyl) phthalate

N N/A N/A N/A
Average N/A N/A N/A
ING StDev N/A N/A N/A
Min N/A N/A N/A
Max N/A N/A N/A
N 2 N/A N/A
Average 0.958 N/A N/A
2NG StDev 0.0641 N/A N/A
Min 0.913 N/A N/A
Max 1.00 N/A N/A
N N/A N/A N/A
Average N/A N/A N/A
3NG StDev N/A N/A N/A
Min N/A N/A N/A
Max N/A N/A N/A
N N/A N/A N/A
Average N/A N/A N/A
LF1BM StDev N/A N/A N/A
Min N/A N/A N/A
Max N/A N/A N/A
N 3 N/A N/A
Average 0.729 N/A N/A
LF2BM StDev 0.339 N/A N/A
Min 0.483 N/A N/A
Max 1.12 N/A N/A
N 4 N/A N/A
Average 0.759 N/A N/A
LF3BM StDev 0.704 N/A N/A
Min 0.364 N/A N/A
Max 1.81 N/A N/A

N 1 N/A 1
Average 0.539 N/A 6.098
WWTP1BM StDev N/A N/A N/A
Min 0.539 N/A 6.098
Max 0.539 N/A 6.098
N N/A N/A N/A
Average N/A N/A N/A
LF1BG StDev N/A N/A N/A
Min N/A N/A N/A
Max N/A N/A N/A
N 2 N/A N/A
Average 0.747 N/A N/A
LF2BG StDev 0.248 N/A N/A
Min 0.572 N/A N/A
Max 0.923 N/A N/A
N 4 N/A N/A
Average 0.841 N/A N/A
LF3BG StDev 0.674 N/A N/A
Min 0.453 N/A N/A
Max 1.85 N/A N/A
N N/A N/A N/A
Average N/A N/A N/A
LF4BG StDev N/A N/A N/A
Min N/A N/A N/A
Max N/A N/A N/A

N 1 1 4
WWTP1BG Average 0.816 0.183 1.79
StDev N/A N/A 0.967
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Min

0.816

0.183

0.783

Max

0.816

0.183

3.02

*NA — no statistics were determined because the concentrations were below the detection limit
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Table 31. Frequency of VOCs/SVOCs detected in 6 Natural Gas Samples

VOCs/SVOCs Frequency of compound detected in Natural Gas
Samples

Benzene

Toluene

Ethylbenzene

m/p-Xylenes

0-Xylene

Isopropylbenzene

n-Propylbenzene

1,3,5-Trimethylbenzene

1,2,4-Trimethylbenzene

sec-Butylbenzene

p-Isopropyltoluene

Naphthalene

2-Methylnaphthalene

n-Butylbenzene

1-Methylnaphthalene

Carbon Tetrachloride

Dibromochloromethane

Styrene

tert-Butylbenzene

Benzyl Alcohol

Di-n-butylphthalate

trans-1,3-Dichloropropene

bis(2-chloroisopropyl)ether

PR RINDNDN DN PP O OO OO OO0 ) OO ) OO O

Nitrobenzene
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Table 32. Frequency of VOC/SVOCs detected in 16 Landfill Biomethane Samples

VOCs and SVOCs Eirgrc]]jue?rr:;zeo;;r?]rglzzund detected in landfill
Benzene 15
Carbon Tetrachloride 11
Toluene 11
Di-n-butylphthalate 11
1,2-Dichloropropane 8
1,2,4-Trimethylbenzene 8
Trichloroethene 7
p-lsopropyltoluene 7
Tetrachloroethene 6
Ethylbenzene 6
m/p-Xylenes 6
1,4-Dichlorobenzene 6
Naphthalene 6
2-Methylnaphthalene 6
Diethylphthalate 6
0-Xylene 5
Isopropylbenzene 5
n-Propylbenzene 5
1,3,5-Trimethylbenzene 5
sec-Butylbenzene 5
n-Butylbenzene 5
1-Methylnaphthalene 5
1,1,1-Trichloroethane 4
1,2-Dichloroethane 4
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1,1-Dichloropropene 4
Dibromomethane 4
Bromodichloromethane 4
Pyridine 4
cis-1,3-Dichloropropene 4
N-nitrosodimethylamine 4
trans-1,3-Dichloropropene 4
1,1,2-Trichloroethane 4
1,3-Dichloropropane 4
Dibromochloromethane 4
1,2-Dibromoethane 4
Chlorobenzene 4
1,1,1,2-Tetrachloroethane 4
Bromoform 4
Styrene 4
1,1,2,2-Tetrachloroethane 4
1,2,3-Trichloropropane 4
Bromobenzene 4
2-Chlorotoluene 4
4-Chlorotoluene 4
tert-Butylbenzene 4
Phenol 4
bis(2-Chloroethyl)ether 4
Aniline 4
2-Chlorophenol 4
1,3-Dichlorobenzene 4
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Benzyl Alcohol 4
2-Methylphenol (m-cresol) 4
1,2-Dichlorobenzene 4
3,4-Methylphenol (o,p-cresol) 4
bis(2-chloroisopropyl)ether 4
N-nitroso-di-n-propylamine 4
Hexachloroethane 4
1,2-Dibromo-3-Chloropropane 4
Nitrobenzene 4
Isophorone 4
2-Nitrophenol 4
2,4-Dimethylphenol 4
bis(2-Chloroethoxy)methane 4
1,2,4-Trichlorobenzene 4
2,4-Dichlorophenol 4
4-Chloroaniline 4
Hexachlorobutadiene 4
1,2,3-Trichlorobenzene 4
4-Chloro-3-methylphenol 4
Hexachlorocyclopentadiene 4
2,4,6-Trichlorophenol 4
2,4,5-Trichlorophenol 4
Diphenylamine 4
Azobenzene 4
2-Chloronaphthalene 4
2-Nitroaniline 4
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1,4-Dinitrobenzene 4
Dimethylphthalate 4
1,3-Dinitrobenzene 4
Acenaphthylene 4
2,6-dinitrotoluene 4
1,2-Dinitrobenzene 4
3-Nitroaniline 4
Acenaphthene 4
2,4-Dinitrophenol 4
4-Nitrophenol 4
Dibenzofuran 4
2,4-dinitrotoluene 4
2,3,4,6-Tetrachlorophenol 4
2,3,5,6-Tetrachlorophenol 4
4-Chlorophenyl-phenylether 4
Fluorene 4
4-Nitroaniline 4
4,6-Dinitro-2-methylphenol 4
n-Nitrosodiphenylamine 4
4-Bromophenyl phenyl ether 4
Hexachlorobenzene 4
Pentachlorophenol 4
Phenanthrene 4
Anthracene 4
Carbazole 4
Bis(2-ethylhexyl) adipate 4
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Fluoranthene 4
Pyrene 4
Butylbenzylphthalate 4
Benz[a]anthracene 4
Chrysene 4
bis(2-Ethylhexyl)phthalate 4
Di-n-octylphthalate 4
Benzolb]fluoranthene 4
Benzolk]fluoranthene 4
Benzo[a]pyrene 4
Indeno[1,2,3-cd]pyrene 4
Dibenz[a,h]anthracene 4
Benzolg,h,i]perylene 4
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Table 33. VOC/SVOCs Detected in Raw Biogas from LF1 but not detected in Biomethane from

LF1

VOC/SVOCs

1,2-Dichloroethane

Trichloroethene

Tetrachloroethene

Chlorobenzene

Styrene

o-Xylene

Isopropylbenzene

2-Chlorotoluene

n-Propylbenzene

1,3,5-Trimethylbenzene

tert-Butylbenzene

sec-Butylbenzene

Phenol

1,3-Dichlorobenzene

1,4-Dichlorobenzene

p-Isopropyltoluene

Benzyl Alcohol

1,2-Dichlorobenzene

3,4-Methylphenol (o,p-cresol)

n-Butylbenzene

N-nitroso-di-n-propylamine

1,2,4-Trichlorobenzene

Naphthalene

1,2,3-Trichlorobenzene

2-Methylnaphthalene

1-Methylnaphthalene

4-Nitrophenol
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Table 34. VOC/SVOCs Detected in Biomethane from LF1 but in lower concentrations than in the
Raw Biogas from LF1

VOC/SVOCs Average Raw Average
Biogasg Biomegthane S8 nAAS S NOS
) ;i TWA REL TWA
Concentration Concentration
(ppm) (ppm)
(ppbv) (ppbv)
Toluene 70.1 0.537 200 100
Ethylbenzene 63.3 0.348 100 100
m/p Xylenes 75.6 0.609 100 100
1,24 — 65.8 0.703 none 25
Trimethylbenzene
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Table 35. VOC/SVOCs Detected in Raw Biogas from LF2 but not detected in Biomethane from

LF2

VOC/SVOCs

trans-1,3-Dichloropropene

Tetrachloroethene

Chlorobenzene

Styrene

1,1,2,2-Tetrachloroethane

Isopropylbenzene

2-Chlorotoluene

tert-Butylbenzene

bis(2-Chloroethyl)ether

1,3-Dichlorobenzene

Benzyl Alcohol

1,2-Dichlorobenzene

N-nitroso-di-n-propylamine

2,4-Dimethylphenol

1,2,4-Trichlorobenzene

1,2,3-Trichlorobenzene

Acenaphthene

4-Nitrophenol

Dibenzofuran

Fluorene

Phenanthrene
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Table 36. VOC/SVOCs Detected in Biomethane from LF2 but in lower concentrations than in the
Raw Biogas from LF2

VOC/SVOCs Ayerage Raw Ayerage OSHA NIOSH
gloongcfntration E:)Onn;gm?gt?on FEL TS | REL T
(ppbv) (ppbv) (ppm) (ppm)
Toluene 32.7 1.74 200 100
Ethylbenzene 78 1.15 100 100
m/p-Xylenes 717 1.42 100 100
0-Xylene 67.6 1.19 100 100
n-Propylbenzene 20.2 0.490 None None
1,3,5-Trimethylbenzene 81.1 1.31 None 25
1,2,4-Trimethylbenzene 238 2.62 None 25
sec-Butylbenzene 12.1 0.47 None None
1,4-Dichlorobenzene 93.9 1.19 75 None
p-lsopropyltoluene 242 13.6 None None
n-Butylbenzene 12.1 0.447 None None
Naphthalene 151 5.35 10 10
2-Methylnaphthalene 18.9 0.775 None None
1-Methylnaphthalene 9.60 0.408 None None
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Table 37. VOC/SVOCs Detected in Raw Biogas from LF3 but not detected in Biomethane from

LF3

VOC/SVOCs

Chlorobenzene

Ethylbenzene

m/p-Xylenes

Styrene

0-Xylene

1,1,2,2-Tetrachloroethane

Isopropylbenzene

2-Chlorotoluene

n-Propylbenzene

4-Chlorotoluene

1,3,5-Trimethylbenzene

tert-Butylbenzene

1,2,4-Trimethylbenzene

sec-Butylbenzene

Phenol

bis(2-Chloroethyl)ether

1,4-Dichlorobenzene

1,2-Dichlorobenzene

3,4-Methylphenol (o,p-cresol)

n-Butylbenzene

1,2,4-Trichlorobenzene

Naphthalene

4-Chloroaniline

1,2,3-Trichlorobenzene
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Acenaphthene

4-Nitrophenol

Dibenzofuran

Fluorene

Table 38. VOC/SVOCs Detected Raw Biogas Versus Biomethane (pre-PSA) in LF3

Average Raw Average
Bic?gas Biomethgane O 2 O8I
VOC/SVOCs . . PEL TWA | REL TWA
Concentration Concentration
(ppm) (ppm)
(ppbv) (ppbV)
Toluene 35.1 6.69 200 100
Tetrachloroethene 2.16 0.475 100 None
p-Isopropyltoluene 661 0.447 None None
2-Methylnaphthalene 25.7 0.175 None None
1-Methylnaphthalene 12.1 0.114 None None

Figure 11. Total VOC/SVOC Concentrations in LF3 Biomethane Samples Retrieved over the

Project Duration (2008- 2009, pre- and post-PSA)
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Aldehydes and Ketones

Thirty eight of the 46 samples collected for this project were analyzed for aldehydes and ketones
using EPA 8315. A summary of the results in presented in Table 39 and Table 40. The
complete set of results is provided in Appendix H.

Natural Gas

Table 39 and Table 40 present the average concentrations of the aldehydes/ketones detected in
the six natural gas samples collected and analyzed. In total 11 of the 13 target aldehydes/ketones
were detected in the entire set of natural gas samples.

The two samples collected from 1NG contained 6 of the 13 components in the aldehydes and
ketones analysis with concentrations ranging from 0.750 ppbv (formaldehyde) to 33 ppbv
(acetone).

The two samples collected from 2NG contained eight of the target components with
concentrations ranging from 0.50 ppbv (pentanal) to 6.41 ppbv (formaldehyde).

The two samples collected from 3NG contained eight of the target compounds with
concentrations ranging from 0.00536 ppbv (formaldehyde) to 0.285 ppbv (acetaldehyde).

Table 42 presents the frequency of aldehydes/ketones that were detected in the natural gas
samples. It should be noted that although acetone was detected in the samples, it was also
detected in the method blanks. Acetone is used actively in the laboratory, and was likely
introduced to the blanks from the laboratory air.

Landfills

Table 39 and Table 40 present the average concentrations of the aldehydes/ketones detected in
the 12 landfill raw biogas samples and 16 landfill biomethane samples collected and analyzed.
In total 10 of the target 13 aldehydes/ketones were detected in the entire set of landfill
biomethane samples.

LF1

The four biomethane samples collected from LF1 contained four components with
concentrations ranging from 0.171 ppbv (formaldehyde) to 2.90 ppbv (acetone) and these
concentrations were lower than those observed from the natural gas samples. In addition only
one compound was detected in LF1 but was not detected in the natural gas samples, acrolein.
The two raw biogas samples collected from LF1 contained 12 components with concentrations
ranging from 0.44 ppbv (hexanal) to 151 ppbv (acetone). The raw biogas contained 3 times
more aldehydes/ketones than the biomethane from LF1. Nine of the aldehydes/ketones
(propionaldehyde, crotonaldehyde, 2-butanone, methacrolein, butanal, benzaldehyde, pentanal,
p-tolualdehyde and hexanal) that were detected in the rawbiogas from LF1 were not detected in
the biomethane from LF1 indicating that these compounds were removed from the raw biogas
during the clean-up process. The following aldehydes/ketones were detected in the raw biogas
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from LF1 but were present in significantly lower average concentrations in the corresponding
biomethane from LF1: formaldehyde (2.65 ppbv in the raw biogas and 0.798 ppbv in the
biomethane), acetaldehyde (46.5 ppbv in the raw biogas and 1.63 ppbv in the biomethane) and
acetone (91.1 ppbv in the raw biogas and 1.27 in the biomethane). One compound, acrolein
(with an average concentration of 0.500 ppbv), was detected in the biomethane but not in the raw
biogas from LF1. The results suggest that the gas clean up technology used at LF1 is effective in
removing most aldehydes/ketones from the raw biogas.

LF2

The four biomethane samples collected from LF2 contained nine of the target components. The
concentrations of the components detected in the LF2 biomethane samples ranged from 0.117
ppbv (crotonaldehyde) to 109 ppbv (acetone) and five of those components were detected at
concentrations greater than those observed in the natural gas samples but below OSHA, NIOSH
and ACGIH exposure limits. One component, crotonaldehyde was detected in the biomethane
samples from LF2 but was not detected in the retrieved natural gas samples. Ten of the 13 target
components were detected in the three LF2 raw biogas samples with concentrations ranging from
0.223 ppbv (propionaldehyde) to 207 ppbv (acetone). Of the 10 aldehydes/ketones detected in
the raw biogas, three compounds (pentanal, p-tolualdehyde, hexanal) were not detected in the
corresponding biomethane from LF2 indicating that these compounds were removed from the
raw biogas during the clean-up process. The following aldehydes/ketones were detected in the
raw biogas were present in lower average concentrations in the corresponding biomethane from
LF2: formaldehyde (0.647 ppbv in raw biogas and 1.19 ppbv in biomethane), acetaldehyde (6.86
ppbv in raw biogas and 1.31 ppbv in biomethane), acetone (126 ppbv in raw biogas and 41.8
ppbv in biomethane), propionaldehyde (2.45 ppbv in raw biogas and 0.524 ppbv in biomethane),
2-butanone (138 ppbv in raw biogas and 10 ppbv in biomethane) and butanal (3.62 ppbv in raw
biogas and 0.865 ppbv in biomethane). Two compounds (crotonaldehyde and methacrolein)
were detected in the biomethane (concentrations less than 5 ppbv) from LF2 but not present in
the raw biogas from LF2. The results suggest that the gas clean up technology used at LF2 can
decrease the concentrations of most aldehydes/ketones that are present in the raw biogas.

LF3

The four biomethane samples collected from LF3 contained six of the target components with
concentrations ranging from 0.385 ppbv (formaldehyde) to 314 ppbv (acetone) and four of those
components were detected at concentrations greater than those observed in the natural gas
samples but below OSHA, NIOSH and ACGIH exposure limits. The four biogas samples
contained 11 of the target components with concentrations ranging from 0.213 ppbv
(formaldehyde) to 400 ppbv (2-Butanone). The raw biogas contained almost 2 times more
aldehydes/ketoness than the biomethane from LF3. Of the 11 aldehydes/ketones that were
detected in the raw biogas from LF3, five (methacrolein, benzaldehyde, pentanal, p-tolualdehyde
and hexanal) were not detected in the corresponding biomethane from LF3 indicating that these
compounds were removed from the raw biogas during the clean-up process. The following four
compounds were detected in the raw biogas were present in lower average concentrations in the
corresponding biomethane from LF3: acetaldehyde (20.2 ppbv in raw biogas and 1.31 ppbv in
biomethane), propionaldehyde (7.98 ppbv in raw biogas and 7.16 ppbv in biomethane), 2-
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butanone (226 ppbv in raw biogas and 183 ppbv in biomethane), and butanal (6.04 ppbv in raw
biogas and 4.18 ppbv in biomethane). Two compounds (formaldehyde and acetone) were
detected in similar concentrations in the raw biogas and biomethane from LF3. The results
suggest that the gas clean up technology used at LF3 can decrease the concentrations or remove
most aldehydes/ketones that are present in the raw biogas. It should be noted that the
biomethane samples collected from LF3 during September 2009 were not analyzed for
aldehydes/ketones due to budget constraints therefore no comparisons can be made between pre-
PSA biomethane and post- PSA biomethane.

Table 41 presents the frequency of the aldehydes/ketones that were detected in the landfill
biomethane samples.

Wastewater Treatment Plants

Three biomethane samples were collected from WWTP1 and only two components were
detected in these samples, acetaldehyde and acetone with average concentrations of 0.279 ppbv
and 0.645 ppbv £ 0.106, both less than OSHA, NIOSH and ACGIH exposure limits. Seven
components were detected in the WWTP1 raw biogas samples with concentrations ranging from
0.16 ppbv (acetone) to 4.73 ppbv (acetaldehyde).
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Table 39

. Comparison of Aldehydes and Ketones (ppbv) for Landfill, Wastewater Treatment Plant
and Natural Gas Sites — Part 1

Analyte Formaldehyde | Acetaldehyde Acetone Acrolein Propionaldehyde Methacrolein
N 1 2 2 NA 2 NA
Mean 0.7 26.9 30.90 NA 1.20 NA
ING Standard NA 1.83 2.988 NA 0.17 NA
Deviation
Minimum 0.7 25.6 28.79 NA 1.08 NA
Maximum 0.7 282 33.01 NA 132 NA
N 1 1 1 NA 1 1
Mean 6.41 6.21 1.26 NA 1.29 0.566
2NG Standard NA NA NA NA NA NA
Deviation
Minimum 6.41 6.21 1.26 NA 1.29 0.566
Maximum 6.41 6.21 1.26 NA 1.29 0.566
N 1 2 2 2 2 NA
Mean 0.00536 0.271 0.206 0.0409 0.0855 NA
ING prandard N/A 0.0199 0.0105 | 0.0000387 | 0.00671 NA
eviation
Minimum 0.00536 0.256 0.199 0.0409 0.0808 NA
Maximum 0.00536 0.285 0.214 0.0409 0.0903 NA
N 3 4 4 2 NA NA
Mean 0.798 1.63 127 0.500 NA NA
LF1BM Standard 0.606 0.823 1.15 0.361 NA NA
Deviation
Minimum 0.171 0.725 0.228 0.245 NA NA
Maximum 1.38 2.60 2.90 0.755 NA NA
N 2 4 4 NA 3 2
Mean 1.19 131 41.8 NA 0.524 2.2
LF2BM Standard 118 0.906 483 NA 0.520 2.75
Deviation
Minimum 0.356 0.602 5.05 NA 0.217 0.224
Maximum 2.02 2.55 109 NA 112 411
N 4 2 4 NA 4 NA
Mean 1.41 931 221 NA 7.16 NA
LF3BM Standard 1.09 6.63 90.2 NA 1.29 NA
Deviation
Minimum 0.385 356 133 NA 6.14 NA
Maximum 238 17.4 314 NA 9.02 NA
N NA 1 3 NA NA NA
Mean NA 0.279 0.645 NA NA NA
WWTP1BM Standard NA N/A 0.106 NA NA NA
Deviation
Minimum NA 0.279 0.523 NA NA NA
Maximum NA 0.279 0.715 NA NA NA
N 2 2 2 NA 2 1
Mean 265 46.5 91.1 NA 144 109
LF1BG Standard 0.731 18.8 84.2 NA 1.92 N/A
Deviation
Minimum 213 332 316 NA 131 109
Maximum 3.16 59.7 151 NA 15.8 109
N 3 3 3 NA 3 NA
Mean 0.647 6.86 126 NA 2.45 NA
LF2BG Standard 0271 5.87 80.0 NA 2.29 NA
Deviation
Minimum 0.363 0.762 46.6 NA 0.223 NA
Maximum 0.901 125 207 NA 4.79 NA
N 4 4 4 NA 4 1
LF3BG Mean 0.537 202 170 NA 7.98 1.45
Standard 0.393 167 918 NA 6.04 N/A
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Deviation

Minimum 0213 3.41 448 NA 138 1.45

Maximum 1.04 353 243 NA 151 1.45

LF4BG on sample 0.74 7.40 368.29 NA 267 NA

N 1 3 4 NA NA NA

Mean 0.727 2.55 0.609 NA NA NA

WWTP1BG Standard N/A 2.24 0.476 NA NA NA
Deviation

Minimum 0.727 0.262 0.157 NA NA NA

Maximum 0.727 473 1237 NA NA NA

*NA — no statistics were determined because the concentrations were below the detection limit
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Table 40. Comparison of Aldehydes and Ketones (ppbv) for Landfill, Wastewater Treatment Plant
and Natural Gas Sites — Part 2

Analyte Crotonaldehyde | 2-Butanone Butanal Benzaldehyde Pentanal TquaIF::Iehyde Hexanal
N NA 2 2.00 NA NA NA NA
Mean NA 6.331 0.94 NA NA NA NA
ING standard NA 1.022 0.10 NA NA NA NA
Deviation
Minimum NA 5.609 0.87 NA NA NA NA
Maximum NA 7.05 1.01 NA NA NA NA
N NA NA 1 1 1 NA NA
Mean NA NA 0.684 1.72 0.496 NA NA
2NG Standard NA NA N/A N/A N/A NA NA
Deviation
Minimum NA NA 0.684 1.72 0.496 NA NA
Maximum NA NA 0.684 1.72 0.496 NA NA
N 2 2 2 NA NA NA NA
Mean 0.0900 0.0944 0.0475 NA NA NA NA
NG Standard 0.0144 0.0375 | 0.0109 NA NA NA NA
eviation
Minimum 0.0798 0.0679 0.0398 NA NA NA NA
Maximum 0.100 0.121 0.0552 NA NA NA NA
N NA NA NA NA NA NA NA
Mean NA NA NA NA NA NA NA
LF1BM Standard NA NA NA NA NA NA NA
Deviation
Minimum NA NA NA NA NA NA NA
Maximum NA NA NA NA NA NA NA
N 2 2 3 2 NA NA NA
Mean 0.37 10.0 0.865 1.29 NA NA NA
LF2BM standard 0.365 12.2 0.663 127 NA NA NA
Deviation
Minimum 0.117 1.40 0.459 0.395 NA NA NA
Maximum 0.633 18.7 1.63 2.19 NA NA NA
N NA 2 4 NA NA NA NA
Mean NA 183 4.18 NA NA NA NA
LF3BM Standard NA 221 4.46 NA NA NA NA
Deviation
Minimum NA 167 0.398 NA NA NA NA
Maximum NA 198 9.34 NA NA NA NA
N NA NA NA NA NA NA NA
Mean NA NA NA NA NA NA NA
WWTP1BM standard NA NA NA NA NA NA NA
Deviation
Minimum NA NA NA NA NA NA NA
Maximum NA NA NA NA NA NA NA
N 1 2 2 1 1 1 2
Mean 18.4 85.1 30.9 10.2 5.04 1.71 3.44
Standard
LF1BG Deviation N/A 56.7 8.80 N/A N/A N/A 4.24
Minimum 18.4 45.0 24.7 10.2 5.04 1.71 0.44
Maximum 18.4 125 37.1 10.2 5.04 1.71 6.43
N NA 3 3 2 1 1 1
Mean NA 138 3.62 10.3 17.4 57.0 0.730
LF2BG standard NA 49.1 2.76 0.743 N/A N/A N/A
Deviation
Minimum NA 81.6 0.479 9.79 17.4 57.0 0.730
Maximum NA 169 5.66 10.84 17.4 57.0 0.730
N NA 4 4 1 2 2 2
LF3BG Mean NA 226 6.04 19.6 0.415 1.49 0.583
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Standard

N8 NA 151 455 N/A 0.178 1.01 0.0528
Deviation
Minimum NA 86.9 1.28 19.6 0.289 0.775 0.546
Maximum NA 400 11.7 19.6 0.54 2.20 0.621
LF4BG one sample 6.93 344.87 3.95 NA NA 0.14 NA
N NA 1 NA 2 NA 1 1
Mean NA 0.298 NA 3.44 NA 0.411 2.72
wwrpigg | Standard NA N/A NA 0.698 NA N/A N/A
Deviation
Minimum NA 0.298 NA 2.94 NA 0.411 2.72
Maximum NA 0.298 NA 3.93 NA 0411 2.72

*NA — no statistics were determined because the concentrations were below the detection limit
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Table 41. Frequency of Aldehydes/Ketones detected in 16 Landfill Biomethane Samples

Aldehydes/Ketones

Frequency of compound detected in Landfill
Biomethane Samples

Acetaldehyde

12

Acetone

12

Formaldehyde

Propionaldehyde

Butanal

2-Butanone

Acrolein

Crotonaldehyde

Methacrolein

Benzaldehyde

Pentanal

p-Tolualdehyde

Hexanal

OIO|IOININININ|~|IN|IN|©

Table 42. Frequency of Aldehydes/Ketones detected in 6 Natural Gas Samples

Aldehydes/Ketones

Frequency of compound detected in Natural
Gas Samples

Acetaldehyde

Acetone

Propionaldehyde

Butanal

2-Butanone

Formaldehyde

Acrolein

Crotonaldehyde

Methacrolein

Benzaldehyde

Pentanal

p-Tolualdehyde

Hexanal

QIO R |FIFINNW|I~GIOIOT| 01

Pesticides

The samples collected for this project were analyzed for pesticides using EPA 8081A. The

complete set of results is provided in Appendix I.

Natural Gas

The samples collected from 1NG, 2NG, and 3NG did not contain any pesticides above the

detection limit.
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Landfills

The raw biogas and biomethane sample collected from LF1, LF2, and LF4 did not contain
pesticides above the detection limit. The four raw biogas samples collected from LF3 also did
not contain pesticides above the detection limit. Only one biomethane sample collected from
LF3 contained 0.00252 ppbv 4,4'-DDT which was below OSHA and NIOSH levels as shown in
Table 43. The other seven biomethane samples (pre and post PSA) from LF3 did not contain any
pesticides above the detection limit.

Wastewater Treatment Plant
Two biomethane samples and three biogas samples collected from WWTP1 contained 4,4'-DDT
with average concentrations of 0.00486 ppbv + 0.00206 and 0.00589 ppbv + 0.00248.

No samples were collected from WWTP2 for pesticides analysis.

Polychlorinated Biphenyls

The samples collected for this project were analyzed for polychlorinated biphenyls using EPA
8082M. The complete set of results is provided in Appendix J.

No PCBs were detected above the detection limit in any of the raw biogas or biomethane
samples from LF1, LF2, LF3, LF4 and WWTP1 or the natural gas samples. Samples from
WWTP2 were not collected for PCB analysis.
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Summary of Second Tier Chemical Testing Results

A suite of compounds were detected in both natural gas and biomethane. The compounds
presented in Table 43 are those that were:

1. Detected in the biomethane samples but in higher concentrations than in the natural
gas samples (values are highlighted in red) or

2. The compounds that were detected in the biomethane samples but were not present in
the natural gas samples.

Only seven compounds were detected in biomethane and not detected in the natural gas
samples, all of which were below Occupational Safety & Health Administration (OSHA),
National Institute for Occupational Safety and Health (NIOSH), and American Conference of
Governmental Industrial Hygienists (ACGIH) exposure limits.
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Table 43. Second Tier Chemicals Detected in Biomethane Samples in Greater Concentrations?®
than in Natural Gas Samples

LF1BM LF2BM LF3BM | WWTP1BM
(ppbv) (ppbv) (ppbv) (ppbv) OSHA NIOSH
Aldehydes
Acetone 108.60 | 314.07 1000 ppm 250 ppm
Acrolein 0.76 --- --- - 0.1 ppm 0.1 ppm
not not
Propionaldehyde?’ 9.02 established | established
Crotonaldehyde 0.63 2 ppm 2 ppm
2-Butanone 18.69 198.18 200 ppm 200 ppm
not not
Methacrolein - 411 --- - established | established
not not
Butanal 1.63 9.34 established | established
not not
Benzaldehyde 2.19 established | established
VOCs
Benzene --- --- 14.30 --- 1 ppm 0.1ppm
1,2-
Dichloropropane 19.68 0.51 0.79 - 75 ppm
Trichloroethene 0.60 1.48 100 ppm
Tetrachloroethene 0.48 100 ppm
1,1,2,2- not not
Tetrachloroethane 0.47 | established | established
1,4-
Dichlorobenzene --- 1.98 - - 75 ppm
not not
p-lsopropyltoluene 20.49 established | established
not
Diethylphthalate --- 0.50 0.55 --- established | 5 mg/m3
Di-n-
butylphthalate™ 1.12 1.81 5 mg/m3
bis(2-
Ethylhexyl)phthalate - - --- 6.10 | 5 mg/m3 5 mg/m3
Pesticides
4,4'-DDT -—- -—- 0.003 0.01 | 1 mg/m3 0.5 mg/m3

%% The concentrations presented in Table 43 are the maximum observed concentrations from each site

(LF1, LF2, LF3 and WWTP1).
> ACGIH TWA for propionaldehyde is 20 ppm

% Di-n-butylphthalate is a plasticizer from an unknown origin, but may be present in the XAD sampling

tubes.
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Biological Testing Results

Quantification of Total Bacteria and Corrosion Causing Bacteria

Natural Gas

Six natural samples were collected from three natural gas pipelines, and all contained bacteria
ranging from 6.7E+05 to 7.4E+06 per 100 scf. In terms of corrosion-causing bacteria tested,
APB and I0B were detected in five samples, ranging from 4.2E+04 to 5.0E+05 per 100 scf and
4.3E+03 to 2.2E+04 per 100 scf, respectively. No SRB was detected in any of these samples.

Landfills

Sixteen biomethane samples from three landfills and one raw landfill gas sample were collected
and analyzed for the number of total bacteria and corrosion-causing bacteria. The results from
this qPCR analysis are presented in Table 44.

Four biomethane samples were collected from LF1 and the results indicate that the number of
bacteria in the product biomethane ranged from 1.7E+06 to 6.7E+06 bacteria per 100 scf. A
significant portion of the total bacteria present within these samples was found to be acid-
producing bacteria (APB) ranging from 2.9E+03 to 2.8E+04 per 100 scf and iron-oxidizing
bacteria (IOB) from 8.3E+02 to 2.1E+04 per 100 scf. Sulfate-reducing bacteria (SRB) were not
detected in any LF1 samples.

Four biomethane samples collected from LF2 contained bacteria in wide range, from 3.0E+04 to
1.8E+07 per 100 scf. However, only one type of corrosion-causing bacteria was detected in this
set of samples — APB (1.8E+03 to 3.0E+04 per 100 scf). IOB and SRB were not detected. The
number of total bacteria and the percentage of APB of total bacteria changed significantly in the
second sampling trip (sample LF2BM03BC and LF2BM04BC), which may be an indication of
the changes of the anaerobic digestion process such as temperature and biomass.

The samples from LF3 were collected in three separate sampling trips. The samples from the 2nd
trip (LF3BMO3BC and LF3BM04BC) showed a slightly lower number of total bacteria; no IOB
and SRB were detected from this trip; and one of the samples showed a high percentage of APB.
Both samples (LF3BMO01BC and LF3BM02BC) from trip one contained APB, and one of them
also contained IOB. The four samples from the third trip (LF3BMO05BC, LF3BMO06BC,
LF3BMO07BC, and LF3BMO08BC) seemed to have a higher number of total bacteria. Different
from all other biomethane samples, these four samples also contained SRB, indicating that the
bacteria population varies among different landfill operations and its profile may change over
time depending on temperature, moisture, season, and biomass types, etc.

One raw landfill gas sample was collected from Landfill 4 (LF4) which contained 1.3E+06 total
bacteria, 1.9E+04 APB, and 3.3E+03 IOB per 100 scf.

DOT PROJECT 250 «
TASK 1 FINAL REPORT Page 112 g‘tl



Wastewater Treatment Plant

Four biomethane samples from one wastewater treatment plant (WWTP1) were collected and
analyzed for the number of total bacteria and corrosion-causing bacteria. The results from this
analysis are presented in Table 44.

The biomethane samples from WWTP1 contained 9.9E+05 to 2.1E+06 of bacteria per 100 scf,
and the major corrosion-causing bacteria detected was APB, ranging from 1.4E+04 to 6.5E+04
per 100 scf. IOB was detected in only one sample, and SRB was not detected in any of the four

samples.
Table 44. Total Bacteria and Corrosion Causing Bacteria for 23 Samples
Total
Total acid- Total iron- sulfate-
Sample ID Total Bacteria producing oxidizing reducing
bacteria (APB) bacteria (I0B) bacteria
(SRB)
Bacteria (#/100scf)
INGO1BC 1.94E+06 6.55E+04 4.29E+03
1INGO2BC 6.68E+05 1.45E+05 9.99E+03
2NGO01BC 3.20E+06 2.16E+04
2NGO02BC 2.06E+06 4,19E+04 9.49E+03
3NGO1BC 4.86E+06 2.71E+05
3NGO02BC 7.39E+06 4.99E+05 1.19E+04
LF1BMO1BC 6.70E+06 2.73E+04 8.30E+02
LF1BMO2BC 3.19E+06 2.75E+04 2.10E+04
LF1BMO3BC 2.16E+06 8.50E+03 1.28E+04
LF1BMO4BC 1.68E+06 2.92E+03 1.02E+04
LF2BMO1BC 1.78E+07 2.97E+04
LF2BMO2BC 3.75E+06 7.86E+03
LF2BMO3BC 3.62E+04 5.13E+03
LF2BMO04BC 2.98E+04 1.78E+03
LF3BMO0O1BC 1.68E+06 4.66E+04
LF3BMO02BC 2.22E+07 1.03E+04 1.36E+04
LF3BMO3BC 8.79E+05 4.12E+04
LF3BMO4BC 2.46E+04
LF3BMO5BC 7.96E+06 1.83E+05 2.68E+04 2.87E+04
LF3BMO6BC 8.23E+06 3.94E+04 4.02E+04
LF3BMO7BC 4.84E+06 1.23E+05 2.47E+04
LF3BMO8BC 5.29E+06 1.76E+04
LF4BGO1BC 1.33E+06 1.90E+04 3.25E+03
WWTP1BMO1BC 2.14E+06 2.25E+04 2.97E+03
WWTP1BMO02BC 1.64E+06 6.54E+04
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WWTP1BMO3BC 9.85E+05 1.35E+04

WWTP1BMO04BC 1.08E+06 1.91E+04

Considering the underlying distributions of the raw data, the summary statistics for the landfill
biomethane samples were performed on the logarithms (base 10) of the raw data and then back
transformed to the number of bacteria/100 scf. This type of recalculation is typically performed
on biological data sets when determining the number of bacteria present within a sample. Table
45 presents the back-transformed statistics of the total bacteria and corrosion-causing bacteria
results for the landfill samples. These statistics are shown only to provide a perspective on the
variability that can exist in biomethane produced from a variety of landfills across the U.S. For
example the average bacteria number detected in 16 landfill biomethane samples is 1.75E+06 +
8.92E+00 per 100 scf with a distribution that is three orders of magnitude in size. The average
acid-producing bacteria (APB) number detected in 13 landfill biomethane samples is 1.78E+04 +
4.0E+00 per 100 scf with a distribution that is two orders of magnitude in size. [ron-oxidizing
bacteria was detected in seven samples and contained an average of 1.18E+04 £ 3.53E+00 per
100 scf with a distribution of two orders of magnitude in size. The sulfate-reducing bacteria
(SRB) were only detected in one set of samples from one landfill (LF3), averaging 2.66E+04 +
1.41E+00 per100 scf.

Table 45. Back-Transformed Statistics for 16 Landfill Biomethane Samples

Total Bacteria Acid-prodfxcing Iron-oxidi.zing |‘Sel::£a<:t|§-g
Bacteria Bacteria .
Bacteria
No. of positive

samples 16 13 7 4
Average 1.75E+06 1.78E+04 1.18E+04 2.66E+04
STDEV 8.92E+00 4.,00E+00 3.53E+00 1.41E+00
Min 2.46E+04 1.78E+03 8.30E+02 1.76E+04
Max 2.22E+07 1.83E+05 3.94E+04 4.02E+04

Detection of Live Bacteria

The MPN technique is a statistical expression used to estimate population sizes of live
microorganisms in a liquid medium. The methodology for the MPN technique used was dilution
and incubation of triplicate cultures across several serial dilution steps. This technique relies on
the pattern of positive and negative test results from the series of growth tests described above.
The results of live bacteria from natural gas and biogas from landfill and wastewater treatment
plant are summarized in Table 46. The results expressed as “less than” indicate that there was no
positive growth of bacteria in the growth tests across several dilutions.

Natural Gas

Five of the six natural gas samples contained live bacteria, ranging from 1.1E+02 to 5.5E+05 per
100 scf of natural gas.
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Landfills

A total of 16 biomethane samples were collected from 3 landfill sites (LF1, LF2, and LF3) for

MPN test; only four of them were found to contain live bacteria (aerobic and/or anaerobic),

ranging from 2.4E+02 to 3.0E+03 per 100 scf. The only raw landfill gas sample from LF4
contained 9.0E+01 aerobic bacteria per 100 scf. While all biomethane (16) and biogas (1)
samples tested contained bacteria (2.5E+04 to 2.2E+07 per 100 scf) (see Table 44), the fact that
only five samples (four biomethane and one raw landfill gas) tested positive for live bacteria

indicated that most bacteria: 1) were killed during anaerobic digestion due to adverse
environment; 2) were killed during the biogas clean-up processes; and/or 3) could not survive the

sampling procedure.

Wastewater Treatment Plant

Live bacteria were found in all four biomethane samples collected from WWTP1, ranging from
5.4E+02 to 1.3E+03 bacteria per 100 scf biomethane (Table 46).

Table 46. Summary of Results from Most Probable Number Analysis

Sample ID Anaerobic ‘ Aerobic ‘ Total
Bacteria (#/100 scf)

INGO1BC 1.08E+02 1.08E+02

INGO02BC

2NGO1BC 4.39E+02 5.85E+03 6.29E+03

2NG02BC 5.46E+05 5.46E+05

3NGO1BC 3.70E+04 5.84E+04 9.55E+04

3NGO02BC 1.99E+05 4.19E+04 2.40E+05

LF1BMO1BC 3.96E+02 3.96E+02

LF1BMO02BC

LF1BMO3BC

LF1BMO04BC

LF2BMO01BC

LF2BM02BC

LF2BMO3BC

LF2BMO04BC

LF3BMO1BC 1.53E+03 1.53E+03

LF3BMO02BC

LF3BMO03BC

LF3BMO04BC

LF3BMO5BC 2.35E+02 2.35E+02

LF3BMO6BC 2.31E+03 6.47E+02 2.96E+03

LF3BMO7BC

LF3BMO8BC

LF4BGO1BC 9.00E+01 9.00E+01

WWTP1BMO01BC 1.10E+03 1.10E+03

WWTP1BMO02BC 3.98E+02 1.45E+02 5.43E+02
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WWTP1BMO3BC 5.52E+02 5.52E+02

WWTP1BMO4BC 1.69E+02 1.08E+03 1.25E+03

Bacteria Identification

The data from the bacterial identification in presented in Appendix L.

Natural Gas

In a total of 113 bacteria sequences retrieved from 3 natural gas pipelines, the dominant bacteria
profiles in ING and 2NG are very similar. In site 1NG, Bacillus sp. and Paenibacillus sp.
accounted for 45.9% and 37.8% of total sequences retrieved from that site, respectively. In site
2NG, the same two species accounted for 47.4% and 36.8%, respectively. However, in 3NG,
Paenibacillus sp. is more dominant, accounting for 63.2% of total sequences, followed by
Bacillus sp. (21.1%). Bacillus sp. and Paenibacillus sp. are typical environmental isolates.

Landfills

Biomethane samples were collected during two sampling trips to LF1 and LF2 and three
sampling trips to LF3. Biomethane from the third sampling event for LF3 was not subjected to
biological testing, however. In addition raw biogas was collected from LF4.

For LF1, the dominant bacteria profiles from the two trips are very different. In the first trip
(LF1IBMOIBC and LF1BM02BC), a total of 38 sequences were retrieved and the sequences were
mainly related to Staphylococcus epidermidis (28.9%) and Streptococcus salivarius (13.2%); test
results indicate that some of Staphylococcus might be still alive (Table 46). In the samples from
the 2™ trip, the dominant bacteria carried over from the landfill were Paenibacillus sp. (67.5%)
and Bacillus sp. (29.7%), though none of them may be alive in the biomethane samples (Table
46). The different bacterial profiles between the two sets of samples from LF1 indicate that the
microbial population in the landfill may change depending on the degradation of the landfill
biomass during a specific time period. Other parameters such as temperature and moisture in a
particular gas well may also affect the bacterial profiles.

In LF2, the two sampling trips also showed very different bacteria profiles in the biomethane
samples. The sequences from the two samples collected in the 1% trip were closely related to
Staphylococcus epidermidis (52.8%) and Bacillus sp. (11.1%), while the sequences from the 2™
trip were found to be dominated by Paenibacillus sp (52.6%) and Bacillus sp. (39.5%).
However, all of those bacteria might already be dead in the biomethane samples since the MPN
tests did not show any bacteria growth in the medium.

The biomethane samples collected from LF3 in the 1* two sampling trips showed a very similar
bacteria profile to LF2. Staphylococcus epidermidis and Bacillus sp. accounted for 44.7% and
10.5% of total sequences retrieved from the 1% trip, and the dominant sequences retrieved from
the 2™ trip were Paenibacillus sp (52.6%) and Bacillus sp. (36.8%). The difference between LF2
and LF3 is that some bacteria identified in the samples from 1% trip of LF3 might be still alive.
Bacteria identification was not performed for the samples collected from the 3™ trip to LF3 due
to budget constraints.
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In one raw biogas sample from LF4, the sequences were mainly related to Bacillus sp. (55%) and
Paenibacillus sp (35%); some of which might be still alive based on MPN test results.

Wastewater Treatment Plants

The bacteria population in WWTP biomethane is more diverse compared to the population in
landfill biomethane, though the dominant bacteria species is similar. Of 73 sequences retrieved
from 4 WWTP biomethane samples, 47.4% was closed related to Bacillus sp., 31.6% to
Paenibacillus sp., and 5.3% to Streptococcus salivarius. Some of those dominant bacteria are
probably still alive in the biomethane samples as indicated by the MPN tests.

Specific tests for pathogenesis of identified bacteria species was not performed. However,
bacteria such as Streptococcus salivarius and Staphlococcus epidermis are not typical
environmental isolates; rather, they are found associated with the human body. Why these
particular genus and species were isolated from biomethane samples from landfill and
wastewater treatment plants is not entirely clear. Maybe the contamination of biomass in landfill
and wastewater treatment plants with pathogens with human or animal origin play a role in this
finding.

Spore Detection and Identification

The results from the spore quantification are presented in
Table 47 and the identification results are presented in Appendix L.

Natural Gas

Six natural gas samples were collected from 3 natural gas sites (two samples per site). Spore-
forming bacteria were detected in only one sample from site ING which contained 1.8E+03
anaerobic spores per 100 scf. The sequencing results indicated that the spore-forming bacteria in
this natural gas sample is closely related to Paenibacillus glucanolyticus.

Landfills

No spore-forming bacteria were detected in Landfills 1, 2 and 4. Three of the four samples
collected from Landfill 3 in the 1% two sampling trips contained anaerobic spores ranging from
1.7E+02 to 4.9E+02 spores per 100 scf, and the bacteria sequences retrieved from these three
samples were closely related to various Bacillus sp., mainly B. firmus and B. licheniformis. The
samples collected from the 3™ trip to LF3 showed aerobic spore-forming bacteria in 2 of 4
samples, and anaerobic spores in 1 sample; however, the sequence identification of spore-
forming bacteria was not performed on trip 3 samples.

Wastewater Treatment Plant

Spore-forming bacteria were detected in all four samples collected from WWTP1 ranging from
2.5E+03 to 1.21E+04 spores per 100 scf. The 39 sequences retrieved are all closely related to
Paenibacillus sp., mainly P. glucanolyticus.
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Because bacteria and spores are classified as particulate matter under most gas quality tariffs,

they can be filtered to acceptable levels in the resulting gas. Preliminary studies performed by
GTI suggest that this may be possible, although the filtration method and confirmatory testing
procedure are still under development.

Table 47. Summary of Results from Spore Analysis

Sample ID

Aerobic

Anaerobic

Total

Spores (#/100 scf)

INGO1BC

1.79E+03

1.79E+03

INGO02BC

2NGO1BC

2NG02BC

3NGO1BC

3NGO02BC

LF1BMO1BC

LF1BMO2BC

LF1BMO3BC

LF1BMO4BC

LF2BMO1BC

LF2BMO02BC

LF2BMO3BC

LF2BMO04BC

LF3BMO1BC

1.70E+02

1.70E+02

LF3BMO02BC

LF3BMO3BC

1.94E+02

1.94E+02

LF3BMO04BC

4.87E+02

4.87E+02

LF3BMO5BC

2.94E+02

2.94E+02

LF3BMO6BC

9.24E+02

1.39E+03

2.31E+03

LF3BMO7BC

LF3BMO8BC

LFABGO1BC

WWTP1BMO1BC

2.46E+03

2.46E+03

WWTP1BMO02BC

3.62E+03

3.62E+03

WWTP1BMO3BC

6.62E+03

6.62E+03

WWTP1BMO4BC

1.21E+04

1.21E+04

*no spores detected
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Conclusions and Recommendations

The results from the analytical testing of biomethane (cleaned biogas) samples collected from
LF1, LF2, and WWTPI indicates that average concentrations for Tier I chemical and physical
properties were within the range of typically included in natural gas tariffs requirements, as
compiled in AGA Report 4A as well as other references. With the exception of nitrogen, heating
value content and total diluents, average chemical and physical properties for pre-PSA treated
LF3 biomethane was also within the range of typically included in natural gas tariffs
requirements, as compiled in AGA Report 4A as well as other references. However, after
subjected to PSA treatment, LF3 biomethane was upgraded to a higher quality biomethane
product, typical of natural gas tariff requirements, as compiled in AGA Report 4A as well as
other references. Of note, pre-PSA values for methane in samples retrieved in September, 2009
averaged 90.3%; post-PSA values for methane increased to an average of 97.23%. Concurrently,
nitrogen concentrations pre-PSA averaged 9.16% while post-PSA values averaged 2.78%.
Carbon dioxide was completely removed through PSA treatment. Overall, gross heating value of
the post-PSA biomethane was increased to 969.2. Additionally, sulfur concentrations were
below detection post-PSA.

The data indicates that composition of each landfill tested produced a biogas of different
composition. Some possessed a greater quantity of trace constituents (Tier II), while others
possessed lesser quantities. Results of testing of pre-PSA upgraded biomethane from LF3 during
the period of fall, 2008 to fall, 2009 showed that biomethane constituent profiles changed over
the course of the year. Because corresponding biogas was not collected during the last sampling
event (fall, 2009), it is unclear if the change was due to biogas quality or changes in the pre-PSA
cleanup system However, it was clear that post-PSA samples of biomethane from LF3 were
substantially upgraded from pre-PSA biomethane quality, in terms of Tier I and Tier II profiles.
The following target analytes examined in the Tier | chemical tests were detected in some
biomethane samples from specific landfill and wastewater treatment plant samples at
concentrations greater than detected in the collected natural gas samples: carbon dioxide,
nitrogen, hydrogen sulfide, dimethyl sulfide, and zinc. However, some methane concentrations
from the landfill and wastewater treatment biomethane were also higher than found in natural
gas. The average concentrations are shown in the table below (also refer to following chart,
numbers in red for further detail).

Component NG LF Biomethane WWTP Biomethane
Hydrogen BDL 0.8% BDL

Carbon Dioxide 0.47% 0.80% 0.60%

Nitrogen 0.19% 4.00% BDL

Hydrogen sulfide 0.33 ppmv 0.45 ppmv 0.11 ppmv

Dimethly sulfide 0.17 ppmv 1.03 ppmv BDL

Zinc 61 ug/m3 62 ug/m3 110 pg/m3
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Several Tier I target analytes were detected in selected landfill and wastewater treatment
plant biomethane samples that were not detected in the collected natural gas samples:
hydrogen, sulfur dioxide, carbonyl sulfide, copper, mercury, octamethylcyclotetrasiloxane (D4),
dichlorodifluoromethane (CFC-12), 1,2-dichlorotetrafluoroethane (CFC-114),
trichlorofluoromethane (CFC-11), chloroethane, and chloroethene (vinyl chloride). The
halocarbons detected were in concentrations as much as three orders of magnitude below OHSA
exposure limits. These results are summarized in the table below (see numbers in black).

The results from the Tier Il chemical tests indicate that ten VOC and SVOC compounds, eight
aldehydes/ketone compounds, and one pesticide was detected in selected landfill and
wastewater treatment plant biomethane samples at concentrations (less than 1 ppmv)
greater than or equal to the natural gas samples, however, concentrations of all of these
compounds were below (as much as four orders of magnitudes lower) OSHA, NIOSH and
ACGIH exposure limits (see table below). Furthermore, only seven compounds (highlighted in
yellow) were detected in biomethane and not detected in the natural gas samples, all of which
were below OSHA exposure limits. Testing of samples pre and post PSA at LF3 indicated that
PSA treatment removed 100% of VOC/SVOC constituents from the biomethane. Conversely,
raw biogas from all tested landfills and the wastewater treatment facility possessed up to 4 times
as many VOCs/SVOC:s as cleaned biomethane and up to 3 times as many aldehydes/ketones as
cleaned biomethane. The raw biogas and biomethane sample collected from LF1, LF2, and LF4
did not contain pesticides above the detection limit. The four raw biogas samples collected from
LF3 also did not contain pesticides above the detection limit. Only one biomethane sample
collected from LF3 contained 0.00252 ppbv 4,4'-DDT which was below OSHA and NIOSH
levels as shown in Table 43. The other seven biomethane samples (pre and post PSA) from LF3
did not contain any pesticides above the detection limit. Two biomethane samples and three
biogas samples collected from WWTP1 contained 4,4'-DDT with average concentrations of
0.00486 ppbv + 0.00206 and 0.00589 ppbv + 0.00248. No PCBs were detected above the
detection limit in any of the raw biogas or biomethane samples from LF1, LF2, LF3, LF4 and
WWTP1 or the natural gas samples. Samples from WWTP2 were not collected for PCB analysis
Biogas and biomethane samples were collected for siloxanes analysis. All biogas samples
contained siloxanes, However, siloxane concentrations were substantially decreased in
biomethane samples; LF2 and LF3 did not contain siloxanes above the detection limit. The
biomethane samples collected from LF1 contained octamethylcyclotetrasiloxane (D4) at an
average concentration of 2.6 ppmv £ 2.5.
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LF1BM LF2BM LF3BM WWTP1BM OSHA NIOSH
Major Components (mol%)
Hydrogen 0.80 --- --- -- NA NA
Carbon Dioxide 1.42 0.94 1.00 - NA NA
Nitrogen 1.32 3.27 9.49 - NA NA
Methane 97.90 97.30 - 99.50 NA NA
Sulfur Compounds (ppmv
TWA 2 ppm
. TWA 5 ppm | (5 mg/m’) ST
Sulfur Dioxide 0.08 0.06 (13 mg/ma) 5 ppm (13
mg/m’)
C 20 ppm 50
ppm 10- C10 ppm
Hydrogen sulfide --- 0.53 --- -- minute (15 mg/m3)
maximum 10-minute
peak
. ., 29 not not
Dimethyl Sulfide 173 1.88 established established
Volatile Metals (ug/M3)
TWA 1 TWA 1
Copper 250 -— 206 - mg/m3 mg/m3
3
Mercury 0.28 0.27 C0.1 mg/m’ O‘OSSE;f/ m
. not not
Zinc 11.00 o o 84 established established
Siloxanes (ppmv as Si)
Octamethylcyclotetrasiloxa 555 . . N not not
ne (D4) ' established established
Halocarbons (ppmv)
Dichlorodifluoromethane
(CFe-12) 3.24 2.52 3.60 1000 ppm 1000 ppm
1,2-
Dichlorotetrafluoroethane --- 0.11 0.17 -- 1000 ppm 1000 ppm
(CFC-114)
Trichlorofluoromethane
(CFC-11) - 0.16 0.24 - 1000 ppm 1000 ppm
Chloroethane 0.62 0.66 1000 ppm not
' ' PP established
TWA 1 ppm not
Chloroethene (Vinyl Chloride) --- 0.33 0.25 -—- C5 ppm [15- established
minute]
» ACGIH TWA for dimethyl sulfide is 10 ppm
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LF1BM LF2BM LF3BM | WWTP1BM
(ppbv) (ppbv) (ppbv) (ppbv) OSHA NIOSH
Aldehydes
Acetone 108.60 | 314.07 1000 ppm 250 ppm
Acrolein 0.76 0.1 ppm 0.1 ppm
not not
Propionaldehyde™ 9.02 established | established
Crotonaldehyde 0.63 2 ppm 2 ppm
2-Butanone 18.69 198.18 200 ppm 200 ppm
not not
Methacrolein 411 established | established
not not
Butanal 1.63 9.34 established | established
not not
Benzaldehyde 2.19 established | established
VOCs
Benzene 14.30 1 ppm 0.1ppm
1,2-
Dichloropropane 19.68 0.51 0.79 75 ppm
Trichloroethene 0.60 1.48 100 ppm
Tetrachloroethene 0.48 100 ppm
1,1,2,2- not not
Tetrachloroethane 0.47 | established | established
1,4-
Dichlorobenzene 1.98 75 ppm
not not
p-lsopropyltoluene 20.49 established | established
not
Diethylphthalate 0.50 0.55 established | 5 mg/m3
Di-n-
butylphthalate®! 1.12 1.81 5 mg/m3
bis(2-
Ethylhexyl)phthalate 6.10 | 5 mg/m3 5 mg/m3
Pesticides
4,4'-DDT 0.003 0.01 | 1 mg/m3 0.5 mg/m3

Biological testing of landfill biomethane indicated that bacterial profiles change over time.

The results from the biological analyses indicate that the most commonly detected corrosion
causing bacteria found in the biomethane samples (landfill and WTTP) and natural gas samples
was acid-producing bacteria, with higher concentrations detected in the natural gas samples than
the biomethane samples. Iron-oxidizing bacteria were also detected in both types of samples

3% ACGIH TWA for propionaldehyde is 20 ppm
3 Di-n-butylphthalate is a plasticizer from an unknown origin, but may be present in the XAD sampling
tubes.
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while sulfate-reducing bacteria were only detected in biomethane samples collected from LF3.
Live aerobic and anaerobic bacteria were also detected in the natural gas samples. While all
landfill biomethane samples tested contained bacteria (2.5E+04 to 2.2E+07 per 100 scf), the fact
that only five samples (four biomethane and one raw landfill gas) tested positive for live bacteria
suggest that most bacteria: 1) were killed during anaerobic digestion due to adverse environment;
2) were killed during the biogas clean-up processes; and/or 3) did not survive the sampling
procedure. Live bacteria were detected in all four of the WWTP samples. Spores were also
detected in several of the biomethane samples but were detected in only one of the natural gas
samples. Most of the bacteria and spores detected in the samples were identified as being related
to Bacillus sp, Paenibacillus sp and Staphylococcus salivarius and Staphlococcus epidermis.
Bacillus sp. and Paenibacillus sp. are typical environmental isolates. Bacteria such as
Streptococcus salivarius and Staphlococcus epidermis are not typical environmental isolates;
rather, they are found associated with the human body. Why these particular genus and species
were isolated from biomethane samples from landfill and wastewater treatment plants is not
entirely clear. It is possible that the contamination of biomass in landfill and wastewater
treatment plants with pathogens with human or animal origin play a role in this finding.

It is clear from this study that a further and more expanded database is required in order to draw
firm conclusions. Of note, the following sample sets should be independently retrieved and
analyzed using standard protocols for the parameters listed in this report:

- Samples from one landfill: upgraded biomethane, in triplicate (for statistical
purposes) over a period of at least a year, in order to examine biomethane
characteristics through a four season period. Concurrent sampling of biogas would be
additionally helpful to assess the performance of the upgrading system versus the
constituent profile in the landfill gas product

- Samples (triplicate) from a wide variety of landfills upgrading biogas to quality
biomethane (expanded study). Samples should be retrieved from all regions of the
US (northeast, south, Mid-west and west coast). Samples should be retrieved in
triplicate, for statistical purposes. Natural gas samples from the network into which
the biomethane is introduced should be collected, for accurate comparison.

- Samples retrieved from a variety of sites which upgrade biogas using different
upgrading systems.

- Historical perspective of each landfill, to provide background information and
understanding of chemical profile.

- Samples of natural gas across the US, for baseline analysis and comparison

Using this data, a more complete understanding of landfill biomethane, in comparison to natural
gas, may be achieved. Without this data, inaccurate conclusions may be drawn and Guidance for
landfill biomethane introduction is limited.
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Terminology and Definitions

Anaerobic Digestion (AD) - Anaerobic digestion (AD) is the process in which complex organic
matter (source material) is broken down into simpler constituents, directly through the action of
microorganisms and in the absence of oxygen.

Biogas - Organic materials that may be converted to gaseous fuel through digestion (breakdown)
or high temperature conversion (gasification). These materials may include all organic
substances, but some biomass materials possess more caloric value than others, thereby
producing more energy. Biomass sources vary widely and include animal wastes, livestock
operation residues, forest and mill residues, agricultural crops and wastes, wood and wood
wastes, aquatic plants, fast-growing trees and plants, and municipal and industrial wastes.

Biomethane - The portion of biogas which consists primarily of methane. Biomethane is
generally extracted from raw biogas through cleanup or “conditioning”, to remove “other” gases
which impact gas quality. Using effective biogas cleanup (removal of gases which effect overall
gas quality), biomethane can be up to 99% methane, with concentrations of “other” gases.
However, “raw” biogas may contain only 35 — 65% methane. Biomethane is considered suitable
for many end-use applications and may be considered suitable for inclusion in general pipeline
systems, depending upon other characteristics of the gas and specific tariff requirements.

Landfill Gas (LFG) — Gases (predominantly methane, carbon dioxide and others) generating
from the anaerobic digestion of materials contained in a landfill.

Wastewater Treatment Plant Biogas (WWTP biogas) — Gases (predominantly methane, carbon
dioxide and others) generating from the anaerobic digestion of materials contained in an
anaerobic digester (wastewater treatment process)

Colony Forming Units (CFU) - a measure of viable bacterial or fungal numbers. Unlike in direct
microscopic counts where all cells, dead and living, are counted, CFU measures viable cells. By
convenience the results are given as cfu/ml, colony-forming units per milliliter.

Spore - or endospore - is a dormant, tough, and non-reproductive structure produced by bacteria
from the Firmicute phylum which forms when a bacterium produces a thick internal wall that
encloses its DNA and part of its cytoplasm. Examples include Bacillus and Clostridium.

Total Bacteria - the total amount of bacteria present within a sample based on Quantitative
Polymerase Chain Reaction (qPCR), a genetic technique that allows for the direct detection and
quantification of total (live and dead) heterogeneous bacteria®>

32 Zhu, X.Y., et al., Rapid detection and quantification of microbes related to microbiologically influenced
corrosion using quantitative polymerase chain reaction. Corrosion, 2006. 62: p. 950-955.
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Live Bacteria — total live bacteria as detected via the most probable number (MPN) technique
which estimates microbial population sizes in a liquid substrate. The MPN method involves the
dilution and incubation of replicated cultures across several serial dilutions. This technique
relies on the pattern of positive and negative test results following inoculation of a suitable test
medium. The results are used to derive a population estimate based on the mathematics of
Halvorson and Ziegler®.

Dead Bacteria — non-viable (living) bacterial bodies

Volatile Organic Compounds (VOC) — organic chemical compounds that have high enough
vapor pressures under normal conditions to significantly vaporize and enter the atmosphere. A
wide range of carbon-based molecules, such as aldehydes, ketones, and other light hydrocarbons
are VOCs. compounds which volatilize at atmospheric pressure and temperature

Semi-volatile Organic Compounds (SVOC) — compounds with higher vapor pressures than
VOCs and therefore are released as gas much more slowly from materials.

Specific Gravity - the ratio of the density of a given solid or liquid substance to the density of
water at a specific temperature and pressure, typically at 4 °C (39 °F) and 1 atm (760.00 mmHg)
making it a dimensionless quantity

Heating Value - gross heating value, also known as Higher Heating Value (HHV), is defined as
the amount of energy transferred as heat from the complete, ideal combustion of the gas with air,
at a standard temperature, in which all the water formed by the reaction condenses to liquid.

Wobbe Index — a numerical value that is found by dividing the square root of the relative density
(a key orifice flow parameter) into the heat concentration (or Btu per standard cubic foot) of the
gas. Basically, the Wobbe Index indicates the relative amount of energy that would flow through
small burner orifice jet*.

Detection Limit - the minimum concentration that can be detected under ideal analytical
conditions

3 Halvorson, H. D. & Ziegler, N. R., 1933. Application of statistics to problems in bacteriology.

I.A means of determining populations by the dilution method. Journal of Bacteriology, 25, 101

3 American Gas Association. Transmission Measurement Committee. AGA Report No. 4A, Natural Gas
Contract Measurement and Quality Clauses. Washington, DC: American Gas Association, 2001

DOT PROJECT 250 «
TASK 1 FINAL REPORT Page 126 g‘tl


http://en.wikipedia.org/wiki/Chemical�
http://en.wikipedia.org/wiki/Vapor_pressure�
http://en.wikipedia.org/wiki/Vaporize�
http://en.wikipedia.org/wiki/Aldehyde�
http://en.wikipedia.org/wiki/Ketone�
http://en.wikipedia.org/wiki/Hydrocarbon�
http://www.pharosproject.net/wiki/index.php?title=VOCs�
http://en.wikipedia.org/wiki/Density�
http://en.wikipedia.org/wiki/Water_(molecule)�
http://en.wikipedia.org/wiki/Atmosphere_(unit)�
http://en.wikipedia.org/wiki/Torr#Manometric_units_of_pressure�

Appendices

Appendix A — Sampling SOPs

Appendix B — Major Components Analysis

Appendix C — Extended Hydrocarbon Analysis

Appendix D — Sulfur Analysis

Appendix E — Halocarbons Analysis

Appendix F — Volatile Metals and Siloxanes Analysis

Appendix G - Semi-volatile and Volatile Organic Compounds Analysis
Appendix H — Aldehydes and Ketones Analysis

Appendix I — Pesticides Analysis

Appendix J — Polychlorinated Biphenyls Analysis

Appendix K - Deviations in QC Data for Tier II Chemical Testing
Appendix L — Biological Analyses

Appendix M - Second Tier Chemical Testing Precision Study Results

DOT PROJECT 250
TASK 1 FINAL REPORT Page 127



Appendix A —Sampling SOPs

Page 1 of 447



]
GAS TECHNOLOGY INSTITUTE gll
®

ANALYTICAL SAMPLING PROCEDURE
Sampling for Biological Materials, specifically microorganisms and spore.

Two filters will be placed inside of a stainless steel container (length: 6.3 in, diameter: 2.3 in). The filters
that will be used are as follows:

Pall Life Sciences Cat#28150-021, TF 200, 0.2 um, 47 mm
Pall Life Sciences Cat#28139-244, Zefluor, 2 um, 47 mm

1. Inthe direction of the gas flow, the O-ring, filter and metal screen should be placed in the MIC
sampler container, placing the 2.0 um filter followed by the 0.2 um filter in second stainless steel
container.

2. Attach the MIC sampling container securely to the sampling line using appropriate connections. At
other end of MIC sampler container, attach to dry test meter. Take note of dry test meter reading,
ambient temperature and pressure. Downstream from the dry test meter, attach personal sampling
pump to flow at fastest rate by turning the screw on the bottom left of the sampling pump completely
clockwise.

3. Open the sample line valve fully and check all fittings for leakage. Correct any leaks found. Make
note of start time. Allow approximately 400L of samples gas to pass through the container. Turn off
personal sampling pump, and then close the sample line shut-off valve. Record stop time and dry test
meter reading. Cautiously loosen the tubing connection at the cylinder inlet valve and allow the
residual gas in the sampling line to bleed off.

Note: There will still be gas at full system pressure trapped in the interconnecting tubing if MIC sampler
container is connected directly to sampling port.

4. Disconnect the tubing from the inlet valve. Remove the filters from the sampling container. The
filter will be folded with sample side inward, and placed in a zip-lock bag. The filter sample can be
stored temporarily in refrigerator, and should be shipped to GTI as soon as practical with overnight
delivery with ice in the package.

1700 South Mount Prospect Road Des Plaines, lllinois 60018 T: 847 768 0500 F: 847 768 0970 | www.gastechnology.org/gtilabs
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ANALYTICAL SAMPLING PROCEDURE
GILDED SILICA SORBENT TUBES FOR MERCURY ANALYSIS

1. Ascertain that the sample can be obtained at a pressure not exceeding 10 psig and a flow of at least
1.0 liter per minute, and that these conditions can be maintained over the entire sampling period.
Pressure- and flow-control devices may be required. The sampling pressure should be kept as low as
possible at the specified flow rate. A total flow volume measurement device, such as a dry test meter,
can be used to record the exact amounts of gas sampled for more accurate sampling.

Note: Any sampling lines or control devices should be constructed from materials that are inert and
non-sorbing to mercury.

2. The distance from the sampling point to the sampler should be minimized because mercury is easily
absorbed on tubing lines and sampling equipment. The entire sampling system must be passivated
with the sample gas prior to any sampling, especially if low levels of mercury are expected.
Stainless tubing must be used for connections upstream of the pressure regulator. High density
Teflon or stainless steel tubing is preferred for connections downstream of the regulator. Flexible
silicone tubing may be used to make short connections to sampling tubes. Any pumps, metering
valves, etc. or other flow- and pressure-controlling devices should be located downstream of the
sampler. The entire sampling line should be heated to prevent condensation, especially when a
pressure reduction device is used to step down the pressure for sampling.

3. Using a calibrated rotameter, determine an approximate flow control setting for a 1.0 liter per minute
flow at the applied pressure. This will save time when actually setting up the first sorbent tube, and
will start to passivate the sampling system.

4. Please mark all sorbent tubes with an arrow, front to back, on their sides in the direction of flow of
the sample gas through the tubes.

5. Attach a short piece of stainless steel tubing to the inlet of the rotameter and place a short piece of
white silicone tubing on the bare end of the stainless tube. Configure the sampling point with a short
piece of the silicone tubing as well for attaching the sorbent tubes.

6. For each sampling, use two of the packed sorbent tubes in series. Join the two tubes end-to-end with
a short piece of silicone tubing.

7. When you are ready to sample, connect the end of one of the sorbent tubes to the silicone tubing on
the inlet of the rotameter, then connect the other end of the tubes to the sampling point. The
rotameter should be downstream from the sampling tubes so that the sample gas passes through the
tubes first. When all connections are secure, carefully open the sampling valve and quickly adjust the
flow control (and pressure if necessary) to obtain the requested flowrate. Record the time and flow
data (rotameter reading) at the start of sampling.

8. Flow the sample through the sorbent tubes for a specified amount of time periodically verifying the
flow rate and making adjustments if necessary.

(continued on the following page)
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continued

ANALYTICAL SAMPLING PROCEDURE
GILDED SILICA SORBENT TUBES FOR MERCURY ANALYSIS

9. At the end of the sampling period, record the time and flow data, disconnect both tubes, and place
each tube in its individual packing assembly. Label each of the tubes used for each test, labeling the
first tube as "A" and the second tube (connected to the rotameter) as "B". Securely attach a label to
the tube, making sure the sample flow direction is clearly marked with an arrow. Also include the
actual flow rate, sampling time and any other descriptive information on the label for later
identification.

10. Package the tubes securely to guard against breakage in transit and return all tubes, supplied
equipment, and sampling data to GTI for analysis.

NOTES: This sampling procedure is provided only as a guide to sampling gas from a sampling port. It
assumes a representative sample flow of the source gas can be obtained. It is the sampler’s
responsibility to ensure a representative sample. Any historical information regarding the
sample would aid us in better analyzing your sample. This would include previous results of
laboratory or field screening analyses.

It is the sampler’s responsibility to ensure sampling is performed in a safe manner. Neither
GTI nor any person acting on behalf of GTI assumes any liability with respect to the use of, or
for damages resulting from the use of, any information presented in this procedure.

An extra tube is included in the package. It will serve as a field blank and is included in the
analysis price.

GTI recommends that duplicate samples be taken at each sample site. Two samplings with
different duration can cover a larger mercury concentration range.
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SAMPLING PROCEDURE
LIQUID SORBENT FOR TRACE METALS

Equipment Needed:

Gas transfer lines Gas impingers (gas bubblers) - 3 per sample
Rotameter 5% HNO; / 10% H,0, solution, 100 ml per impinger
Dry test meter (optional) Sample shipping bottles - 2 per sample plus a blank

1) Ascertain that the sample can be obtained at a pressure not exceeding 10 psig and a flow of 1-2 liters
per minute, and that these conditions can be maintained over the entire sampling period. Pressure-
and flow-control devices may be required. The sampling pressure should be kept as low as possible
at the specified flow rate. A total flow volume measurement device, such as a dry test meter, can be
used to record the exact amounts of gas sampled for more accurate sampling.

Note: Any sampling lines or control devices should be constructed from materials that are inert and non-
sorbing to metals. The distance from the sampling point to the sampler should be minimized.

2) High density Teflon is preferred for connections downstream of the regulator. Flexible silicone
tubing may be used to make short connections to sampling tubes. Any pumps, metering valves, etc.
or other flow- and pressure-controlling devices should be located downstream of the sampler if
possible. The entire sampling line should be heated to prevent condensation, especially where a
pressure reduction device is used to step down the pressure for sampling. Leak check connections
using methanol or a thermal conductivity leak detector.

3) Prepare a 5% HNO; / 10% H,0,; solution in deionized water. (50 ml Ultrex grade concentrated nitric
acid + 617 ml deionized water + 333 ml Ultrex grade 30% H,0,). Add 100 ml to each of two gas
impingers. The third will remain empty and act as a spray trap.

4) Connect the inlet of the first impinger to the regulated outlet of the sample gas. Connect the inlet of
the second impinger to the outlet of the first, and the inlet of the third (empty) impinger to the outlet
of the second, for a series of three impingers.

5) Connect the outlet of the third impinger to the inlet (bottom) of the rotameter. Connect the outlet
(top) of the rotameter to the inlet of the dry test meter (if used). Connect the outlet of the dry test
meter to a vent line.

6) Record the initial dry test meter setting, and ambient temperature and pressure if available. Flow the
sample through the impingers for a specified amount of time periodically checking that the flow is
staying close to what it was when you started sampling and adjusting it if necessary.

7) Atthe end of the sampling period, record the time, flow data, and final dry test meter reading.
Transfer each impinger solution to separate bottles using deionized water. Securely attach a label to
the bottle, and indicate which sample was first in the series and which was second. Also save 100 ml
of unused sparger solution for use as a blank.

8) Package the bottles securely to guard against leakage in transit.
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ANALYTICAL SAMPLING PROCEDURE
TEDLAR GAS SAMPLE BAGS

1. Prepare to attach the Tedlar bag securely to the sampling line using appropriate connections. If
necessary, a stainless steel needle-type metering valve can be connected to the sampling line to
accurately control the sampling flow. For sampling at low pressures a metering valve may not be
necessary. High sampling pressure or flow may require the use of a metering valve.

Note: Keep all bags at a normal indoor air temperature until just before sampling in cold weather.
Any sampling lines or control devices should be constructed from materials that are inert and non-
sorbing. Teflon or 316 stainless steel (if not testing for sulfur) is to be preferred. Plastic or rubber
tubing should never be used when sampling for trace level components such as moisture, oxygen,

etc. All bags supplied for sampling are empty, and shipped with closed valves.

2. Ensure that all components of the sampling line have been well purged and flushed with sample gas.
Close down the metering valve (if used) and open the sample line valve. Open the valve on the
Tedlar bag by turning one half to one turn. Attach the outlet from the metering valve (if used) to this
valve using a short piece of silicone or Teflon tubing. A hose clamp may also be necessary.

3. Using the metering valve or sample line valve for control, adjust the sample flow until the bag slowly
inflates. Just before the bag fills completely, remove it and gently squeeze the bag to empty it of gas.
When the bag is nearly empty, reattach it and let it fill again.

Note: Do not attempt to fill a bag completely; it is best to leave room for expansion.

4. When the bag has filled the second time, and while it is still connected to the sampling line, close the
tedlar bag valve until it is snug and remove the silicone tubing.

5. Securely attach a label to the filled bag, indicating the date, time and any other relevant descriptive
information for later identification.

6. Repack the bag in an appropriate shipping container, and return it to GTI for analysis.

Gas Technology Institute
1700 S. Mt. Prospect Rd.
Des Plaines, IL 60018
ATTN: Russell Bora

NOTES: This sampling procedure is provided only as a guide to sampling gas from a sampling port. It
assumes a representative sample flow of the source gas can be obtained. It is the sampler’s
responsibility to ensure a representative sample. Any historical information regarding the
sample would aid us in better analyzing your sample. This would include previous results of
laboratory or field screening analyses.

It is the sampler’s responsibility to ensure sampling is performed in a safe manner. Neither
GTI nor any person acting on behalf of GTI assumes any liability with respect to the use of, or
for damages resulting from the use of, any information presented in this procedure.

7/14/2008, TEDLARBAG030306
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ANALYTICAL SAMPLING PROCEDURE
XAD-2 Resin for PAH, SVOCs, PCBs, Pesticides, and Herbicides Analyses or
Porapak-R for Pharmaceuticals/Animal Care Products Analyses

1. Ascertain that the sample can be obtained at a pressure not exceeding 10 psig and a flow of at least
1.0 liter per minute, and that these conditions can be maintained over the entire sampling period.
Pressure- and flow-control devices may be required. The sampling pressure should be kept as low as
possible at the specified flow rate.

2. The distance from the sampling point to the sampler should be minimized because certain chemicals
can easily be absorbed on tubing lines and sampling equipment. Stainless tubing must be used for
connections upstream of the pressure regulator. High density Teflon or stainless steel tubing is
preferred for connections downstream of the regulator. Flexible silicone tubing may be used to make
short connections to sampling tubes. Any pumps, metering valves, etc. or other flow- and pressure-
controlling devices should be located downstream of the sampler.

3. Please place all sorbent tubes with the arrow in the direction of the flow of the sample gas through the
tubes.

4. Attach a short piece of white silicone tubing to the inlet of the pump. Configure the sampling point
with a short piece of the silicone tubing and/or Teflon tubing for attaching the sorbent tubes.

5. For each sampling, use two of the packed sorbent tubes in series. Join the two tubes end-to-end with
a short piece of silicone tubing.

6. Using a personal passive sampling pump, determine an approximate flow control setting for a 1.0
liter per minute flow for the Proapak-R sorbent tubes and 2.0 liters per minute flow for the
XAD-2 Resin sorbent tubes at the applied pressure. Calibrate the sampling pumps by attaching
sorbent tubes to the sampling pump and placing the outlet tubing in the outlet port of the calibrator.
Press and HOLD the READ button. Adjust flow to desired flow rate by turning the screw on the
bottom left of the sampling pump. This will save time when actually setting up the first sorbent tube,
and will start to passivate the sampling system.

7. When you are ready to sample, connect the end of one of the sorbent tubes to the silicone tubing on
the inlet of the pump, then connect the other end of the tubes to the sampling point. Cover the sorbent
tubes with foil to prevent photodegradation. The pump should be downstream from the sampling
tubes so that the sample gas passes through the tubes first. When all connections are secure, carefully
open the sampling valve and quickly adjust the flow control (and pressure if necessary) to obtain the
requested flowrate. Record the time and flow data at the start of sampling, as well as the sorbent tube
numbers on each sorbent tube.

8. Flow the sample through the sorbent tubes for 4 hours periodically verifying the flow rate and
making adjustments if necessary.

(continued on the following page)
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continued

ANALYTICAL SAMPLING PROCEDURE
XAD-2 Resin for PAH, SVOCs, PCBs, Pesticides, and Herbicides Analyses or
Porapak-R for Pharmaceuticals/Animal Care Products Analyses

9. At the end of the sampling period, record the time and flow data, disconnect both tubes, and place
each tube in its individual packing assembly. Label each of the tubes used for each test, labeling the
first tube as "A" and the second tube (connected to the pump) as "B".

10. Package the tubes securely and covered in foil to guard against breakage in transit and return all
tubes, supplied equipment, and sampling data to GTI for analysis.

NOTES: This sampling procedure is provided only as a guide to sampling gas from a sampling port. It
assumes a representative sample flow of the source gas can be obtained. It is the sampler’s
responsibility to ensure a representative sample. Any historical information regarding the
sample would aid us in better analyzing your sample. This would include previous results of
laboratory or field screening analyses.

It is the sampler’s responsibility to ensure sampling is performed in a safe manner. Neither
GTI nor any person acting on behalf of GTI assumes any liability with respect to the use of, or
for damages resulting from the use of, any information presented in this procedure.

An extra tube is included in the package. It will serve as a field blank.

Figure 1.0 Sampling Setup
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Major Component Analysis by ASTM D1945

Detection 1NGO1TB 1NG02TB 2NG02TB
Component Limit Mol % Mol % Mol %
Helium 0.1%
Hydrogen 0.1%
Carbon Dioxide 0.03% 0.74% 0.76% 0.72%
Oxygen/Argon 0.03%
Nitrogen 0.03% 0.12% 0.20% 0.37%
Carbon Monoxide 0.03%
Methane 0.002% 96.6% 96.4% 96.0%
Ethane 0.002% 2.22% 2.26% 2.49%
Ethene 0.002% 0.014% 0.013% 0.010%
Ethyne 0.002%
Propane 0.002% 0.223% 0.224% 0.238%
Propene 0.002% 0.006% 0.005% 0.004%
Propadiene 0.002%
Propyne 0.002%
i-Butane 0.002% 0.030% 0.033% 0.033%
n-Butane 0.002% 0.034% 0.038% 0.078%
1-Butene 0.002%
i-Butene 0.002%
trans-2-Butene 0.002%
cis-2-Butene 0.002%
1,3-Butadiene 0.002%
i-Pentane 0.002% 0.011% 0.012% 0.011%
n-Pentane 0.002% 0.007% 0.008% 0.007%
neo-Pentane 0.002%
Pentenes 0.002%
Hexane Plus 0.0001% 0.0161% 0.0179% 0.0126%
Ammonia 0.001%
Total 100.0% 100.0% 100.0%
Calculated Real Gas Properties per ASTM D3588-98(03), 60°F, 14.73 psia
Compressibility Factor [z] (Dry) 0.99787 0.99787 0.99786
Compressibility Factor [z] (Sat.) 0.99755 0.99755 0.99754
Relative Density (Specific Gravity) (Dry) 0.5773 0.5783 0.5802
Gross HV (Dry) (Btu/ft}) 1028.8 1028.4 1029.7
Gross HV (Sat.) (Btu/ftg) 1011.3 1010.9 1012.1
Wobbe Index 1354.0 1352.4 1351.9
Net HV (Dry) (Btu/ft®) 927.1 926.8 928.0
Net HV (Sat.) (Btu/ft}) 911.3 911.0 912.2
Real Gas Density (Ibs/fts) 0.044 0.044 0.044

BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Major Component Analysis by ASTM D1945 / D1946

Detection 3NGO1TB 3NG02TB 3NGO03TB
Component Limit Mol % Mol % Mol %
Helium 0.1%
Hydrogen 0.1%
Carbon Dioxide 0.03% 0.20% 0.20% 0.20%
Oxygen/Argon 0.03%
Nitrogen 0.03% 0.19% 0.14% 0.09%
Carbon Monoxide 0.03%
Methane 0.002% 97.4% 97.4% 97.4%
Ethane 0.002% 1.64% 1.65% 1.65%
Ethene 0.002%
Ethyne 0.002%
Propane 0.002% 0.397% 0.402% 0.401%
Propene 0.002%
Propadiene 0.002%
Propyne 0.002%
i-Butane 0.002% 0.055% 0.056% 0.056%
n-Butane 0.002% 0.074% 0.075% 0.075%
1-Butene 0.002%
i-Butene 0.002%
trans-2-Butene 0.002%
cis-2-Butene 0.002%
1,3-Butadiene 0.002%
i-Pentane 0.002% 0.023% 0.024% 0.024%
n-Pentane 0.002% 0.018% 0.018% 0.018%
neo-Pentane 0.002%
Pentenes 0.002%
Hexane Plus 0.0001% 0.0416% 0.0428% 0.0427%
Ammonia 0.001%
Total 100.0% 100.0% 100.0%
Calculated Real Gas Properties
Compressibility Factor [z] (Dry) 0.99788 0.99788 0.99788
Compressibility Factor [z] (Sat.) 0.99756 0.99756 0.99756
Relative Density (Specific Gravity) (Dry) 0.5732 0.5732 0.5730
Gross HV (Dry) (Btu/ft’) 1034.8 1035.6 1036.1
Gross HV (Sat.) (Btu/ft’) 1017.1 1017.9 1018.4
Wobbe Index 1366.7 1367.8 1368.8
Net HV (Dry) (Btu/ft®) 932.5 933.2 933.7
Net HV (Sat.) (Btu/ft}) 916.6 917.3 917.8
Real Gas Density (Ibs/ft?) 0.044 0.044 0.044

BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Major Component Analysis by ASTM D1945 / D1946

Detection LF1IBGO1TB LF1BG02TB LF1BGO3TB LF1BG04TB
Component Limit Mol % Mol % Mol % Mol %
Helium 0.1%
Hydrogen 0.1% 0.3% 0.3% 0.2% 0.2%
Carbon Dioxide 0.03% 38.4% 36.8% 36.3% 36.7%
Oxygen/Argon 0.03%
Nitrogen 0.03%
Carbon Monoxide 0.03%
Methane 0.002% 61.2% 62.8% 63.5% 63.0%
Ethane 0.002%
Ethene 0.002%
Ethyne 0.002%
Propane 0.002% 0.003% 0.003% 0.003% 0.003%
Propene 0.002% 0.002% 0.002%
Propadiene 0.002%
Propyne 0.002%
i-Butane 0.002% 0.002% 0.002%
n-Butane 0.002%
1-Butene 0.002%
i-Butene 0.002%
trans-2-Butene 0.002%
cis-2-Butene 0.002%
1,3-Butadiene 0.002%
i-Pentane 0.002% 0.002% 0.003% 0.002%
n-Pentane 0.002%
neo-Pentane 0.002%
Pentenes 0.002%
Hexane Plus 0.0001% 0.0185% 0.0167% 0.0150% 0.0187%
Ammonia 0.001%
Total 100.0% 100.0% 100.0% 100.0%
Calculated Real Gas Properties per ASTM D3588-98(03), 60°F, 14.73 psia
Compressibility Factor [z] (Dry) 0.99682 0.99687 0.99689 0.99687
Compressibility Factor [z] (Sat.) 0.99645 0.99651 0.99652 0.99651
Relative Density (Specific Gravity) (Dry) 0.9262 0.9113 0.9064 0.9108
Gross HV (Dry) (Btu/ft’) 624.3 640.3 646.0 642.0
Gross HV (Sat.) (Btu/ft’) 613.6 629.4 635.0 631.0
Wobbe Index 648.7 670.7 678.6 672.7
Net HV (Dry) (Btu/fts) 562.1 576.5 581.7 578.0
Net HV (Sat.) (Btu/ft}) 552.5 566.7 571.8 568.2
Real Gas Density (Ibs/fts) 0.071 0.070 0.069 0.070

BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Major Component Analysis by ASTM D1945 / D1946

Detection LF1BMO1TB LF1BM02TB LF1BMO3TB LF1BMO04TB
Component Limit Mol % Mol % Mol % Mol %
Helium 0.1%
Hydrogen 0.1% 1.0% 0.6% 0.7% 0.9%
Carbon Dioxide 0.03% 1.28% 1.42% 0.86% 0.84%
Oxygen/Argon 0.03%
Nitrogen 0.03% 1.32% 0.85% 0.55% 0.87%
Carbon Monoxide 0.03%
Methane 0.002% 96.4% 97.1% 97.9% 97.4%
Ethane 0.002%
Ethene 0.002%
Ethyne 0.002%
Propane 0.002% 0.003% 0.002% 0.003% 0.003%
Propene 0.002% 0.002% 0.002%
Propadiene 0.002%
Propyne 0.002%
i-Butane 0.002%
n-Butane 0.002%
1-Butene 0.002%
i-Butene 0.002%
trans-2-Butene 0.002%
cis-2-Butene 0.002%
1,3-Butadiene 0.002%
i-Pentane 0.002%
n-Pentane 0.002%
neo-Pentane 0.002%
Pentenes 0.002%
Hexane Plus 0.0001% 0.0001% 0.0001%
Ammonia 0.001%
Total 100.0% 100.0% 100.0% 100.0%
Calculated Real Gas Properties per ASTM D3588-98(03), 60°F, 14.73 psia
Compressibility Factor [z] (Dry) 0.99805 0.99802 0.99803 0.99805
Compressibility Factor [z] (Sat.) 0.99774 0.99771 0.99772 0.99774
Relative Density (Specific Gravity) (Dry) 0.5678 0.5689 0.5623 0.5623
Gross HV (Dry) (Btu/ft’) 981.1 986.9 995.4 991.0
Gross HV (Sat.) (Btu/ft’) 964.3 970.1 978.4 974.0
Wobbe Index 1301.9 1308.5 1327.5 1321.5
Net HV (Dry) (Btu/ft}) 883.2 888.5 896.2 892.1
Net HV (Sat.) (Btu/ft}) 868.1 873.3 880.9 876.9
Real Gas Density (Ibs/ft’) 0.043 0.044 0.043 0.043

BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604
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Major Component Analysis by ASTM D1945 / D1946

Detection LF2BGO1TB LF2BG02TB LF2BGO3TB LF2BG04TB
Component Limit Mol % Mol % Mol % Mol %
Helium 0.1%
Hydrogen 0.1%
Carbon Dioxide 0.03% 37.3% 36.1% 40.1% 37.2%
Oxygen/Argon 0.03%
Nitrogen 0.03% 0.35% 0.50% 0.06%
Carbon Monoxide 0.03%
Methane 0.002% 62.3% 63.3% 59.9% 62.7%
Ethane 0.002%
Ethene 0.002%
Ethyne 0.002%
Propane 0.002% 0.002% 0.002% 0.003% 0.002%
Propene 0.002%
Propadiene 0.002%
Propyne 0.002%
i-Butane 0.002%
n-Butane 0.002%
1-Butene 0.002%
i-Butene 0.002%
trans-2-Butene 0.002%
cis-2-Butene 0.002%
1,3-Butadiene 0.002%
i-Pentane 0.002%
n-Pentane 0.002%
neo-Pentane 0.002%
Pentenes 0.002%
Hexane Plus 0.0001% 0.0115% 0.0108% 0.0139% 0.0129%
Ammonia 0.001%
Total 100.0% 100.0% 100.0% 100.0%
Calculated Real Gas Properties per ASTM D3588-98(03), 60°F, 14.73 psia
Compressibility Factor [z] (Dry) 0.99686 0.99690 0.99675 0.99685
Compressibility Factor [z] (Sat.) 0.99649 0.99654 0.99637 0.99648
Relative Density (Specific Gravity) (Dry) 0.9185 0.9079 0.9442 0.9163
Gross HV (Dry) (Btu/ft’) 633.7 643.9 609.2 637.8
Gross HV (Sat.) (Btu/ftg) 622.9 632.9 598.8 626.9
Wobbe Index 661.2 675.7 626.9 666.3
Net HV (Dry) (Btu/fta) 570.6 579.7 548.6 574.3
Net HV (Sat.) (Btu/ft}) 560.9 569.9 539.2 564.5
Real Gas Density (Ibs/fts) 0.070 0.069 0.072 0.070

BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Major Component Analysis by ASTM D1945 / D1946

Detection LF2BMO1TB LF2BMO02TB LF2BMO03TB LF2BMO04TB
Component Limit Mol % Mol % Mol % Mol %
Helium 0.1%
Hydrogen 0.1%
Carbon Dioxide 0.03% 0.51% 0.51% 0.91% 0.94%
Oxygen/Argon 0.03%
Nitrogen 0.03% 3.27% 3.25% 1.72% 1.74%
Carbon Monoxide 0.03%
Methane 0.002% 96.2% 96.2% 97.4% 97.3%
Ethane 0.002%
Ethene 0.002%
Ethyne 0.002%
Propane 0.002% 0.003% 0.003% 0.003% 0.004%
Propene 0.002%
Propadiene 0.002%
Propyne 0.002%
i-Butane 0.002%
n-Butane 0.002%
1-Butene 0.002%
i-Butene 0.002%
trans-2-Butene 0.002%
cis-2-Butene 0.002%
1,3-Butadiene 0.002%
i-Pentane 0.002%
n-Pentane 0.002%
neo-Pentane 0.002%
Pentenes 0.002%
Hexane Plus 0.0001% 0.0002% 0.0003% 0.0007% 0.0008%
Ammonia 0.001%
Total 100.0% 100.0% 100.0% 100.0%
Calculated Real Gas Properties per ASTM D3588-98(03), 60°F, 14.73 psia
Compressibility Factor [z] (Dry) 0.99808 0.99808 0.99803 0.99803
Compressibility Factor [z] (Sat.) 0.99777 0.99777 0.99772 0.99772
Relative Density (Specific Gravity) (Dry) 0.5733 0.5732 0.5708 0.5711
Gross HV (Dry) (Btu/fts) 976.0 976.2 987.7 987.3
Gross HV (Sat.) (Btu/ft’) 959.3 959.5 970.8 970.4
Wobbe Index 1289.1 1289.4 1307.3 1306.4
Net HV (Dry) (Btu/ft}) 878.8 879.0 889.3 888.9
Net HV (Sat.) (Btu/ft}) 863.8 863.9 874.1 873.7
Real Gas Density (Ibs/ft’) 0.044 0.044 0.044 0.044

BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604
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Detection LF3BGO1TB LF3BG02TB LF3BGO3TB LF3BG04TB
Component Limit Mol % Mol % Mol % Mol %
Helium 0.1%
Hydrogen 0.1%
Carbon Dioxide 0.03% 37.2% 37.6% 34.0% 33.6%
Oxygen/Argon 0.03%
Nitrogen 0.03% 3.62% 3.69% 1.15% 1.78%
Carbon Monoxide 0.03%
Methane 0.002% 59.2% 58.7% 64.9% 64.6%
Ethane 0.002%
Ethene 0.002%
Ethyne 0.002%
Propane 0.002% 0.002% 0.002% 0.002% 0.002%
Propene 0.002%
Propadiene 0.002%
Propyne 0.002%
i-Butane 0.002%
n-Butane 0.002%
1-Butene 0.002%
i-Butene 0.002%
trans-2-Butene 0.002%
cis-2-Butene 0.002%
1,3-Butadiene 0.002%
i-Pentane 0.002%
n-Pentane 0.002%
neo-Pentane 0.002%
Pentenes 0.002%
Hexane Plus 0.0001% 0.0078% 0.0117% 0.0097% 0.0071%
Ammonia 0.001%
Total 100.0% 100.0% 100.0% 100.0%
Calculated Real Gas Properties per ASTM D3588-98(03), 60°F, 14.73 psia
Compressibility Factor [z] (Dry) 0.99696 0.99695 0.99700 0.99703
Compressibility Factor [z] (Sat.) 0.99660 0.99658 0.99663 0.99667
Relative Density (Specific Gravity) (Dry) 0.9306 0.9353 0.8894 0.8888
Gross HV (Dry) (Btu/ft’) 601.6 596.6 659.2 656.0
Gross HV (Sat.) (Btu/ftg) 591.4 586.4 647.9 644.8
Wobbe Index 623.6 616.9 698.9 695.8
Net HV (Dry) (Btu/fts) 541.7 537.2 593.5 590.6
Net HV (Sat.) (Btu/ft}) 532.5 528.0 583.4 580.6
Real Gas Density (Ibs/fts) 0.071 0.072 0.068 0.068

BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Major Component Analysis by ASTM D1945 / D1946

Detection LF3BMO1TB LF3BMO02TB LF3BMO03TB LF3BMO04TB
Component Limit Mol % Mol % Mol % Mol %
Helium 0.1%
Hydrogen 0.1%
Carbon Dioxide 0.03% 0.95% 1.00% 0.45% 0.45%
Oxygen/Argon 0.03%
Nitrogen 0.03% 6.87% 7.22% 6.19% 6.41%
Carbon Monoxide 0.03%
Methane 0.002% 92.2% 91.8% 93.4% 93.1%
Ethane 0.002%
Ethene 0.002%
Ethyne 0.002%
Propane 0.002% 0.003% 0.003% 0.003% 0.003%
Propene 0.002%
Propadiene 0.002%
Propyne 0.002%
i-Butane 0.002%
n-Butane 0.002%
1-Butene 0.002%
i-Butene 0.002%
trans-2-Butene 0.002%
cis-2-Butene 0.002%
1,3-Butadiene 0.002%
i-Pentane 0.002%
n-Pentane 0.002%
neo-Pentane 0.002%
Pentenes 0.002%
Hexane Plus 0.0001% 0.0012% 0.0014% 0.0001% 0.0001%
Ammonia 0.001%
Total 100.0% 100.0% 100.0% 100.0%
Calculated Real Gas Properties per ASTM D3588-98(03), 60°F, 14.73 psia
Compressibility Factor [z] (Dry) 0.99816 0.99816 0.99816 0.99816
Compressibility Factor [z] (Sat.) 0.99785 0.99786 0.99785 0.99786
Relative Density (Specific Gravity) (Dry) 0.5924 0.5943 0.5847 0.5856
Gross HV (Dry) (Btu/fts) 935.0 931.0 947.0 944.7
Gross HV (Sat.) (Btu/ft’) 919.0 915.1 930.8 928.5
Wobbe Index 1214.8 1207.6 1238.5 12345
Net HV (Dry) (Btu/ft®) 841.9 838.3 852.7 850.6
Net HV (Sat.) (Btu/ft}) 827.5 823.9 838.1 836.1
Real Gas Density (Ibs/ft’) 0.045 0.045 0.045 0.045

BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604
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Major Component Analysis by ASTM D1945 / D1946

Detection LF3BMO5TB LF3BMO6TB LF3BMO7TB LF3BMO0STB
Component Limit Mol % Mol % Mol % Mol %
Helium 0.1%
Hydrogen 0.1%
Carbon Dioxide 0.03% 0.47% 0.61%
Oxygen/Argon 0.03%
Nitrogen 0.03% 9.49% 8.82% 2.88% 2.68%
Carbon Monoxide 0.03%
Methane 0.002% 90.0% 90.6% 97.116% 97.319%
Ethane 0.002%
Ethene 0.002%
Ethyne 0.002%
Propane 0.002%
Propene 0.002%
Propadiene 0.002%
Propyne 0.002%
i-Butane 0.002%
n-Butane 0.002%
1-Butene 0.002%
i-Butene 0.002%
trans-2-Butene 0.002%
cis-2-Butene 0.002%
1,3-Butadiene 0.002%
i-Pentane 0.002%
n-Pentane 0.002%
neo-Pentane 0.002%
Pentenes 0.002%
Hexane Plus 0.0001%
Ammonia 0.001% not analyzed not analyzed not analyzed not analyzed

Total

Calculated Real Gas Properties

per ASTM D3588-98(03), 60°F, 14.73 psia

Compressibility Factor [z] (Dry)
Compressibility Factor [z] (Sat.)
Relative Density (Specific Gravity) (Dry)
Gross HV (Dry) (Btu/ft®)

Gross HV (Sat.) (Btu/ft®)

Wobbe Index

Net HV (Dry) (Btu/ft})

Net HV (Sat.) (Btu/ft)

Real Gas Density (Ibs/ft%)

BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

0.99823
0.99793
0.5986
913.1
897.5
1180.2
822.2
808.1
0.046

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604

0.99821
0.99791
0.5971
918.6
902.9
1188.8
827.1
813.0
0.046

0.99809
0.99778
0.5667
985.0
968.2
1308.5
886.9
871.8
0.043

0.99808
0.99777
0.5659
987.1
970.2
1312.2
888.8
873.6
0.043
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Major Component Analysis b

Detection LF4BGO1TB LF4BG02TB
Component Limit Mol % Mol %
Helium 0.1%
Hydrogen 0.1% 0.1%
Carbon Dioxide 0.03% 40.7% 40.2%
Oxygen/Argon 0.03%
Nitrogen 0.03% 0.26%
Carbon Monoxide 0.03%
Methane 0.002% 59.3% 59.4%
Ethane 0.002%
Ethene 0.002%
Ethyne 0.002%
Propane 0.002% 0.002%
Propene 0.002%
Propadiene 0.002%
Propyne 0.002%
i-Butane 0.002% 0.002%
n-Butane 0.002%
1-Butene 0.002%
i-Butene 0.002%
trans-2-Butene 0.002%
cis-2-Butene 0.002%
1,3-Butadiene 0.002%
i-Pentane 0.002% 0.002%
n-Pentane 0.002%
neo-Pentane 0.002%
Pentenes 0.002%
Hexane Plus 0.0001% 0.0112% 0.0187%
Ammonia 0.001%
Total 100.0% 100.0%

Calculated Real Gas Properties

per ASTM D3588-98(03), 60°F, 14.73 psia

Compressibility Factor [z] (Dry)
Compressibility Factor [z] (Sat.)
Relative Density (Specific Gravity) (Dry)
Gross HV (Dry) (Btu/ft®)

Gross HV (Sat.) (Btu/ft®)

Wobbe Index

Net HV (Dry) (Btu/ft})

Net HV (Sat.) (Btu/ft)

Real Gas Density (Ibs/ft%)

BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

0.99673
0.99636
0.9497
603.1
592.8
618.9
543.1
533.8
0.073

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604

0.99675
0.99638
0.9463
604.5
594.2
621.4
544.3
535.0
0.072
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Major Component Analysis by ASTM D1945 / D1946

Detection WWTP1BGO1TB WWTP1BG02TB WWTP1BG03TB WWTP1BG04TB
Component Limit Mol % Mol % Mol % Mol %
Helium 0.1%
Hydrogen 0.1%
Carbon Dioxide 0.03% 36.5% 36.9% 36.6% 36.8%
Oxygen/Argon 0.03%
Nitrogen 0.03%
Carbon Monoxide 0.03%
Methane 0.002% 63.5% 63.1% 63.4% 63.2%
Ethane 0.002%
Ethene 0.002%
Ethyne 0.002%
Propane 0.002%
Propene 0.002%
Propadiene 0.002%
Propyne 0.002%
i-Butane 0.002%
n-Butane 0.002%
1-Butene 0.002%
i-Butene 0.002%
trans-2-Butene 0.002%
cis-2-Butene 0.002%
1,3-Butadiene 0.002%
i-Pentane 0.002%
n-Pentane 0.002%
neo-Pentane 0.002%
Pentenes 0.002%
Hexane Plus 0.0001% 0.0012% 0.0009% 0.0007% 0.0020%
Ammonia 0.001%
Total 100.0% 100.0% 100.0% 100.0%
Calculated Real Gas Properties per ASTM D3588-98(03), 60°F, 14.73 psia
Compressibility Factor [z] (Dry) 0.99688 0.99686 0.99687 0.99687
Compressibility Factor [z] (Sat.) 0.99651 0.99650 0.99651 0.99650
Relative Density (Specific Gravity) (Dry) 0.9092 0.9128 0.9102 0.9121
Gross HV (Dry) (Btu/fta) 644.7 640.9 643.6 641.7
Gross HV (Sat.) (Btu/ftg) 633.7 630.0 632.7 630.8
Wobbe Index 676.1 670.8 674.6 672.0
Net HV (Dry) (Btu/fts) 580.5 577.1 579.5 577.8
Net HV (Sat.) (Btu/ft}) 570.6 567.3 569.7 568.0
Real Gas Density (Ibs/fts) 0.070 0.070 0.070 0.070

BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Major Component Analysis by ASTM D1945

Detection WWTP1BMO02TB WWTP1BMO03TB WWTP1BMO04TB

Component Limit Mol % Mol % Mol %
Helium 0.1%

Hydrogen 0.1%

Carbon Dioxide 0.03% 0.49% 0.64% 0.66%
Oxygen/Argon 0.03%

Nitrogen 0.03%

Carbon Monoxide 0.03%

Methane 0.002% 99.5% 99.4% 99.3%
Ethane 0.002%

Ethene 0.002%

Ethyne 0.002%

Propane 0.002%

Propene 0.002%

Propadiene 0.002%

Propyne 0.002%

i-Butane 0.002%

n-Butane 0.002%

1-Butene 0.002%

i-Butene 0.002%

trans-2-Butene 0.002%

cis-2-Butene 0.002%

1,3-Butadiene 0.002%

i-Pentane 0.002%

n-Pentane 0.002%

neo-Pentane 0.002%

Pentenes 0.002%

Hexane Plus 0.0001%

Ammonia 0.001%

Total 100.0% 100.0% 100.0%
Calculated Real Gas Properties per ASTM D3588-98(03), 60°F, 14.73 psia

Compressibility Factor [z] (Dry) 0.99800 0.99800 0.99800
Compressibility Factor [z] (Sat.) 0.99769 0.99769 0.99769
Relative Density (Specific Gravity) (Dry) 0.5595 0.5610 0.5612
Gross HV (Dry) (Btu/ft3) 1009.4 1007.9 1007.7
Gross HV (Sat.) (Btu/ft’) 992.2 990.6 990.5

Wobbe Index 1349.4 1345.6 1345.2
Net HV (Dry) (Btu/ft®) 908.9 907.5 907.3

Net HV (Sat.) (Btu/ft}) 893.3 892.0 891.8

Real Gas Density (Ibs/ft’) 0.043 0.043 0.043

BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604
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Major Component Analysis by ASTM D1945

Detection WWTP2BGO1TB WWTP2BMO01TB
Component Limit Mol % Mol %
Helium 0.1%
Hydrogen 0.1%
Carbon Dioxide 0.03% 34.6% 39.4%
Oxygen/Argon 0.03%
Nitrogen 0.03%
Carbon Monoxide 0.03%
Methane 0.002% 65.4% 60.6%
Ethane 0.002%
Ethene 0.002%
Ethyne 0.002%
Propane 0.002%
Propene 0.002%
Propadiene 0.002%
Propyne 0.002%
i-Butane 0.002%
n-Butane 0.002%
1-Butene 0.002%
i-Butene 0.002%
trans-2-Butene 0.002%
cis-2-Butene 0.002%
1,3-Butadiene 0.002%
i-Pentane 0.002%
n-Pentane 0.002%
neo-Pentane 0.002%
Pentenes 0.002%
Hexane Plus 0.0001% 0.0045% 0.0052%
Ammonia 0.001%
Total 100.0% 100.0%

Calculated Real Gas Properties

per ASTM D3588-98(03), 60°F, 14.73 psia

Compressibility Factor [z] (Dry)
Compressibility Factor [z] (Sat.)
Relative Density (Specific Gravity) (Dry)
Gross HV (Dry) (Btu/ft®)

Gross HV (Sat.) (Btu/ft®)

Wobbe Index

Net HV (Dry) (Btu/ft})

Net HV (Sat.) (Btu/ft)

Real Gas Density (Ibs/ft%)

BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

0.99694
0.99658
0.8902
664.7
653.3
704.4
598.5
588.3
0.068

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604

0.99677
0.99640
0.9374
615.6
605.1
635.8
554.3
544.9
0.072
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Extended Hydrocarbon Analysis by GC/FID

1INGO1TB 1INGO02TB 2NG02TB
Component Name Mol % Mol % Mol %
Cycloalkanes
Cyclopentane 0.0010% 0.0011% 0.0009%
Methylcyclopentane 0.0008% 0.0009% 0.0008%
Cyclohexane 0.0007% 0.0008% 0.0006%
Methylcyclohexane 0.0007% 0.0008% 0.0006%
Aromatics
Benzene 0.0004% 0.0005% 0.0003%
Toluene 0.0005% 0.0006% 0.0003%
Ethylbenzene 0.0001%
m,p-Xylene 0.0002% 0.0002% 0.0001%
Styrene
o-Xylene 0.0001% 0.0001%
C3 Benzenes 0.0001% 0.0001%
Naphthalene
C1 Naphthalenes
C2 Naphthalenes
Paraffins
Hexanes 0.0071% 0.0077% 0.0058%
Heptanes 0.0026% 0.0028% 0.0019%
2,2,4-Trimethylpentane 0.0001% 0.0001% 0.0001%
Octanes 0.0013% 0.0014% 0.0009%
Nonanes 0.0004% 0.0006% 0.0003%
Decanes 0.0001% 0.0001%
Undecanes
Dodecanes
Tridecanes
Tetradecanes
Pentadecanes
Hexadecanes
Heptadecanes
Octadecanes
Nonadecanes
Eicosanes +
Total from Cyclopentane 0.0161% 0.0179% 0.0126%

to Eicosanes +

Detection Limit = 0.0001 mol% (1 ppmv)

BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604

gti
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Extended Hydrocarbon Analysis by GC/FID

3NGO1TB 3NG02TB 3NGO3TB
Component Name Mol % Mol % Mol %
Cycloalkanes
Cyclopentane 0.0023% 0.0024% 0.0024%
Methylcyclopentane 0.0017% 0.0017% 0.0017%
Cyclohexane 0.0017% 0.0018% 0.0018%
Methylcyclohexane 0.0024% 0.0025% 0.0025%
Aromatics
Benzene 0.0007% 0.0007% 0.0007%
Toluene 0.0006% 0.0006% 0.0006%
Ethylbenzene
m,p-Xylene 0.0002% 0.0002% 0.0002%
Styrene
o-Xylene
C3 Benzenes 0.0001%
Naphthalene
C1 Naphthalenes
C2 Naphthalenes
Paraffins
Hexanes 0.0182% 0.0185% 0.0185%
Heptanes 0.0083% 0.0086% 0.0086%
2,2,4-Trimethylpentane 0.0004% 0.0004% 0.0004%
Octanes 0.0038% 0.0040% 0.0040%
Nonanes 0.0011% 0.0011% 0.0011%
Decanes 0.0002% 0.0002% 0.0002%
Undecanes
Dodecanes
Tridecanes
Tetradecanes
Pentadecanes
Hexadecanes
Heptadecanes
Octadecanes
Nonadecanes
Eicosanes +
Total from Cyclopentane 0.0416% 0.0428% 0.0427%

to Eicosanes +

Detection Limit = 0.0001 mol% (1 ppm
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604

gti
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gti

LF1BGO1TB LF1BG02TB LF1BGO3TB LF1BGO4TB
Component Name Mol % Mol % Mol % Mol %
Cycloalkanes
Cyclopentane 0.0003% 0.0003% 0.0003% 0.0004%
Methylcyclopentane 0.0002% 0.0002% 0.0002% 0.0002%
Cyclohexane 0.0004% 0.0006% 0.0004% 0.0004%
Methylcyclohexane 0.0003% 0.0003% 0.0002% 0.0003%
Aromatics
Benzene 0.0003% 0.0003% 0.0002% 0.0003%
Toluene 0.0023% 0.0018% 0.0015% 0.0021%
Ethylbenzene 0.0005% 0.0003% 0.0003% 0.0004%
m,p-Xylene 0.0006% 0.0004% 0.0003% 0.0005%
Styrene
o-Xylene 0.0001% 0.0001% 0.0001% 0.0001%
C3 Benzenes 0.0003% 0.0002% 0.0002% 0.0003%
Naphthalene
C1 Naphthalenes
C2 Naphthalenes
Paraffins
Hexanes 0.0033% 0.0035% 0.0042% 0.0047%
Heptanes 0.0023% 0.0023% 0.0026% 0.0031%
2,2,4-Trimethylpentane 0.0002% 0.0002% 0.0002% 0.0002%
Octanes 0.0015% 0.0014% 0.0016% 0.0020%
Nonanes 0.0016% 0.0014% 0.0011% 0.0015%
Decanes 0.0036% 0.0031% 0.0013% 0.0018%
Undecanes 0.0006% 0.0002% 0.0003% 0.0004%
Dodecanes 0.0001% 0.0001%
Tridecanes
Tetradecanes
Pentadecanes
Hexadecanes
Heptadecanes
Octadecanes
Nonadecanes
Eicosanes +
Total from Cyclopentane 0.0185% 0.0167% 0.0150% 0.0187%

to Eicosanes +

Detection Limit = 0.0001 mol% (1 ppm
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Component Name

Extended Hydrocarbon Analysis by GC/FID

LF1IBMO1TB
Mol %

LF1BMO02TB
Mol %

LF1BMO3TB
Mol %

gti

LF1BM04TB
Mol %

Cycloalkanes
Cyclopentane
Methylcyclopentane
Cyclohexane
Methylcyclohexane

Aromatics
Benzene
Toluene
Ethylbenzene
m,p-Xylene
Styrene
o-Xylene

C3 Benzenes
Naphthalene

C1 Naphthalenes
C2 Naphthalenes

Paraffins
Hexanes
Heptanes
2,2,4-Trimethylpentane
Octanes
Nonanes
Decanes
Undecanes
Dodecanes
Tridecanes
Tetradecanes
Pentadecanes
Hexadecanes
Heptadecanes
Octadecanes
Nonadecanes
Eicosanes +

0.0001%

0.0001%

Total from Cyclopentane
to Eicosanes +

Detection Limit = 0.0001 mol% (1 ppm
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604

0.0001%

0.0001%
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Extended Hydrocarbon Analysis by GC/FID
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LF2BGO1TB LF2BG02TB LF2BGO3TB LF2BG04TB
Component Name Mol % Mol % Mol % Mol %
Cycloalkanes
Cyclopentane 0.0002% 0.0002% 0.0002% 0.0002%
Methylcyclopentane 0.0001% 0.0001% 0.0001% 0.0001%
Cyclohexane 0.0001% 0.0001% 0.0001% 0.0001%
Methylcyclohexane 0.0002% 0.0002% 0.0002% 0.0002%
Aromatics
Benzene 0.0001% 0.0001% 0.0001% 0.0001%
Toluene 0.0006% 0.0008% 0.0008% 0.0008%
Ethylbenzene 0.0004% 0.0004% 0.0005% 0.0005%
m,p-Xylene 0.0006% 0.0008% 0.0009% 0.0009%
Styrene 0.0001%
o-Xylene 0.0002% 0.0002% 0.0002% 0.0002%
C3 Benzenes 0.0005% 0.0004% 0.0008% 0.0008%
Naphthalene
C1 Naphthalenes
C2 Naphthalenes
Paraffins
Hexanes 0.0005% 0.0006% 0.0005% 0.0004%
Heptanes 0.0006% 0.0006% 0.0005% 0.0004%
2,2,4-Trimethylpentane 0.0001% 0.0001%
Octanes 0.0007% 0.0006% 0.0007% 0.0006%
Nonanes 0.0014% 0.0013% 0.0017% 0.0014%
Decanes 0.0035% 0.0028% 0.0043% 0.0036%
Undecanes 0.0016% 0.0014% 0.0019% 0.0023%
Dodecanes 0.0002% 0.0001% 0.0002% 0.0003%
Tridecanes
Tetradecanes
Pentadecanes
Hexadecanes
Heptadecanes
Octadecanes
Nonadecanes
Eicosanes +
Total from Cyclopentane 0.0115% 0.0108% 0.0139% 0.0129%

to Eicosanes +

Detection Limit = 0.0001 mol% (1 ppm
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Extended Hydrocarbon Analysis by GC/FID

LF2BMO01TB LF2BMO02TB LF2BMO03TB LF2BMO04TB
Component Name Mol % Mol % Mol % Mol %
Cycloalkanes
Cyclopentane 0.0002% 0.0002% 0.0002% 0.0002%
Methylcyclopentane 0.0001% 0.0001%
Cyclohexane 0.0001% 0.0001%
Methylcyclohexane
Aromatics
Benzene
Toluene
Ethylbenzene
m,p-Xylene
Styrene
o-Xylene
C3 Benzenes
Naphthalene
C1 Naphthalenes
C2 Naphthalenes
Paraffins
Hexanes 0.0001% 0.0003% 0.0004%
Heptanes
2,2,4-Trimethylpentane
Octanes
Nonanes
Decanes
Undecanes
Dodecanes
Tridecanes
Tetradecanes
Pentadecanes
Hexadecanes
Heptadecanes
Octadecanes
Nonadecanes
Eicosanes +

Total from Cyclopentane 0.0002% 0.0003% 0.0007% 0.0008%
to Eicosanes +

Detection Limit = 0.0001 mol% (1 ppm
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604
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LF3BGO1TB LF3BG02TB LF3BGO3TB LF3BG04TB
Component Name Mol % Mol % Mol % Mol %
Cycloalkanes
Cyclopentane 0.0001% 0.0001% 0.0001% 0.0001%
Methylcyclopentane 0.0001% 0.0001% 0.0001% 0.0001%
Cyclohexane 0.0001% 0.0001% 0.0001% 0.0001%
Methylcyclohexane 0.0002% 0.0003% 0.0002% 0.0002%
Aromatics
Benzene 0.0001% 0.0001% 0.0002% 0.0001%
Toluene 0.0007% 0.0010% 0.0009% 0.0006%
Ethylbenzene 0.0002% 0.0003% 0.0002% 0.0002%
m,p-Xylene 0.0002% 0.0004% 0.0003% 0.0002%
Styrene
o-Xylene 0.0001% 0.0001% 0.0001% 0.0001%
C3 Benzenes 0.0002% 0.0004% 0.0003% 0.0002%
Naphthalene
C1 Naphthalenes
C2 Naphthalenes
Paraffins
Hexanes 0.0013% 0.0015% 0.0015% 0.0011%
Heptanes 0.0009% 0.0011% 0.0011% 0.0008%
2,2,4-Trimethylpentane 0.0001% 0.0001% 0.0001% 0.0001%
Octanes 0.0006% 0.0008% 0.0008% 0.0005%
Nonanes 0.0008% 0.0012% 0.0009% 0.0007%
Decanes 0.0014% 0.0025% 0.0018% 0.0013%
Undecanes 0.0006% 0.0014% 0.0009% 0.0006%
Dodecanes 0.0001% 0.0002% 0.0001% 0.0001%
Tridecanes
Tetradecanes
Pentadecanes
Hexadecanes
Heptadecanes
Octadecanes
Nonadecanes
Eicosanes +
Total from Cyclopentane 0.0078% 0.0117% 0.0097% 0.0071%

to Eicosanes +

Detection Limit = 0.0001 mol% (1 ppm
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Extended Hydrocarbon Analysis by GC/FID

LF3BMO01TB LF3BMO02TB LF3BMO03TB LF3BM04TB
Component Name Mol % Mol % Mol % Mol %
Cycloalkanes
Cyclopentane 0.0001% 0.0001%
Methylcyclopentane 0.0001% 0.0001%
Cyclohexane 0.0001% 0.0001%
Methylcyclohexane 0.0001% 0.0001%
Aromatics
Benzene 0.0001%
Toluene
Ethylbenzene
m,p-Xylene
Styrene
o-Xylene
C3 Benzenes
Naphthalene
C1 Naphthalenes
C2 Naphthalenes
Paraffins
Hexanes 0.0007% 0.0008% 0.0001% 0.0001%
Heptanes 0.0001% 0.0001%
2,2,4-Trimethylpentane
Octanes
Nonanes
Decanes
Undecanes
Dodecanes
Tridecanes
Tetradecanes
Pentadecanes
Hexadecanes
Heptadecanes
Octadecanes
Nonadecanes
Eicosanes +

Total from Cyclopentane 0.0012% 0.0014% 0.0001% 0.0001%
to Eicosanes +

Detection Limit = 0.0001 mol% (1 ppm
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604
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Extended Hydrocarbon Analysis by GC/FID

gti

LF4BGO1TB LF4BG02TB
Component Name Mol % Mol %
Cycloalkanes
Cyclopentane 0.0004%
Methylcyclopentane 0.0001% 0.0002%
Cyclohexane 0.0001% 0.0002%
Methylcyclohexane 0.0002% 0.0003%
Aromatics
Benzene 0.0001% 0.0002%
Toluene 0.0016% 0.0033%
Ethylbenzene 0.0006% 0.0007%
m,p-Xylene 0.0013% 0.0016%
Styrene
o-Xylene 0.0003% 0.0003%
C3 Benzenes 0.0005% 0.0005%
Naphthalene
C1 Naphthalenes
C2 Naphthalenes
Paraffins
Hexanes 0.0005% 0.0023%
Heptanes 0.0004% 0.0020%
2,2,4-Trimethylpentane 0.0001% 0.0001%
Octanes 0.0006% 0.0017%
Nonanes 0.0009% 0.0012%
Decanes 0.0024% 0.0024%
Undecanes 0.0015% 0.0012%
Dodecanes 0.0001%
Tridecanes
Tetradecanes
Pentadecanes
Hexadecanes
Heptadecanes
Octadecanes
Nonadecanes
Eicosanes +
Total from Cyclopentane 0.0112% 0.0187%

to Eicosanes +

Detection Limit = 0.0001 mol% (1 ppm
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Extended Hydrocarbon Analysis by GC/FID

WWTP1BGO1TB WWTP1BG02TB WWTP1BGO03TB WWTP1BG04TB
Component Name Mol % Mol % Mol % Mol %
Cycloalkanes
Cyclopentane
Methylcyclopentane
Cyclohexane
Methylcyclohexane
Aromatics
Benzene
Toluene
Ethylbenzene
m,p-Xylene
Styrene
o-Xylene
C3 Benzenes 0.0001% 0.0001% 0.0001% 0.0002%
Naphthalene
C1 Naphthalenes
C2 Naphthalenes
Paraffins
Hexanes
Heptanes
2,2,4-Trimethylpentane
Octanes
Nonanes
Decanes 0.0003% 0.0002% 0.0002% 0.0005%
Undecanes 0.0006% 0.0004% 0.0003% 0.0010%
Dodecanes 0.0002% 0.0002% 0.0001% 0.0003%
Tridecanes
Tetradecanes
Pentadecanes
Hexadecanes
Heptadecanes
Octadecanes
Nonadecanes
Eicosanes +

Total from Cyclopentane 0.0012% 0.0009% 0.0007% 0.0020%
to Eicosanes +

Detection Limit = 0.0001 mol% (1 ppm
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604
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Component Name

Extended Hydrocarbon Analysis by GC/FID

WWTP1BMO02TB
Mol %

WWTP1BMO3TB
Mol %

WWTP1BMO04TB
Mol %

Cycloalkanes
Cyclopentane
Methylcyclopentane
Cyclohexane
Methylcyclohexane

Aromatics
Benzene
Toluene
Ethylbenzene
m,p-Xylene
Styrene
o-Xylene

C3 Benzenes
Naphthalene

C1 Naphthalenes
C2 Naphthalenes

Paraffins
Hexanes
Heptanes
2,2,4-Trimethylpentane
Octanes
Nonanes
Decanes
Undecanes
Dodecanes
Tridecanes
Tetradecanes
Pentadecanes
Hexadecanes
Heptadecanes
Octadecanes
Nonadecanes
Eicosanes +

Total from Cyclopentane
to Eicosanes +

Detection Limit = 0.0001 mol% (1 ppm
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604

gti
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Extended Hydrocarbon Analysis by GC/FID

WWTP2BGO1TB
Component Name Mol %

WWTP2BMO01TB

Mol %

Cycloalkanes
Cyclopentane
Methylcyclopentane
Cyclohexane
Methylcyclohexane

Aromatics

Benzene

Toluene 0.0026%
Ethylbenzene

m,p-Xylene

Styrene

o-Xylene

C3 Benzenes 0.0002%
Naphthalene

C1 Naphthalenes

C2 Naphthalenes

0.0031%

0.0003%

Paraffins

Hexanes

Heptanes

2,2,4-Trimethylpentane

Octanes

Nonanes 0.0001%
Decanes 0.0011%
Undecanes 0.0005%
Dodecanes

Tridecanes

Tetradecanes

Pentadecanes

Hexadecanes

Heptadecanes

Octadecanes

Nonadecanes

Eicosanes +

0.0001%
0.0009%
0.0006%
0.0002%

Total from Cyclopentane 0.0045%
to Eicosanes +

Detection Limit = 0.0001 mol% (1 ppm
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604

0.0052%

gti
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Component Name

TO-14 Halocarbon Analysis by Gas Chromatography

INGO1TB
ppmv

1NGO2TB
ppmv

2NGO02TB
ppmv

Dichlorodifluoromethane (CFC-12)
1,2-Dichlorotetrafluoroethane (CFC-114)
1,1,2-Trichloro-1,2,2-trifluoroethane (CFC-113)
Trichlorofluoromethane (CFC-11)

Chloromethane

Dichloromethane (Methylene Chloride)
Chloroform

Carbon Tetrachloride

Chloroethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Chloroethene (Vinyl Chloride)
1,1-Dichloroethene
cis-1,2-Dichloroethene
Trichloroethene
Tetrachloroethene

1,2-Dichloropropane

3-Chloropropene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Bromomethane
1,2-Dibromoethane

Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene

Hexachloro-1,3-butadiene

Total TO-14 Halocarbon Components:

Detection Limit = 0.1 ppmv
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Component Name

TO-14 Halocarbon Analysis by Gas Chromatography

3NGO1TB
ppmv

3NGO02TB
ppmv

3NGO3TB
ppmv

Dichlorodifluoromethane (CFC-12)
1,2-Dichlorotetrafluoroethane (CFC-114)
1,1,2-Trichloro-1,2,2-trifluoroethane (CFC-113)
Trichlorofluoromethane (CFC-11)

Chloromethane

Dichloromethane (Methylene Chloride)
Chloroform

Carbon Tetrachloride

Chloroethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Chloroethene (Vinyl Chloride)
1,1-Dichloroethene
cis-1,2-Dichloroethene
Trichloroethene
Tetrachloroethene

1,2-Dichloropropane

3-Chloropropene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Bromomethane
1,2-Dibromoethane

Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene

Hexachloro-1,3-butadiene

Total TO-14 Halocarbon Components:

Detection Limit = 0.1 ppmv
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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TO-14 Halocarbon Analysis by Gas Chromatography

LF1BGO1TB

Component Name ppmv

LF1BGO2TB
ppmv

LF1BGO3TB
ppmv

LF1BG04TB

ppmv

Dichlorodifluoromethane (CFC-12) 1.85
1,2-Dichlorotetrafluoroethane (CFC-114)
1,1,2-Trichloro-1,2,2-trifluoroethane (CFC-113)
Trichlorofluoromethane (CFC-11) 0.42

Chloromethane

Dichloromethane (Methylene Chloride) 2.18
Chloroform

Carbon Tetrachloride

Chloroethane

1,1-Dichloroethane 0.17
1,2-Dichloroethane 0.22
1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,1,2,2-Tetrachloroethane

Chloroethene (Vinyl Chloride) 0.21
1,1-Dichloroethene

cis-1,2-Dichloroethene 0.28
Trichloroethene 0.31
Tetrachloroethene 0.20

1,2-Dichloropropane

3-Chloropropene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Bromomethane
1,2-Dibromoethane

Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene

Hexachloro-1,3-butadiene

2.05

0.51

2.48

0.20
0.16

0.25

0.32
0.30
0.21

1.26
0.25

0.20

0.93

0.81
0.13
0.14

0.53

0.36
0.26
0.21

1.90
0.33

0.23

1.15

0.88
0.15
0.20

0.64

0.45
0.38
0.28

Total TO-14 Halocarbon Components: 5.85

Detection Limit = 0.1 ppmv
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604

6.49

5.09

6.59

Page 39 of 447



GAS TECHNOLOGY INSTITUTE

TO-14 Halocarbon Analysis by Gas Chromatography

LF1BMO1TB
Component Name ppmv

LF1BMO2TB
ppmv

LF1BMO3TB
ppmv

LF1BMO04TB

ppmv

Dichlorodifluoromethane (CFC-12) 3.24

1,2-Dichlorotetrafluoroethane (CFC-114)
1,1,2-Trichloro-1,2,2-trifluoroethane (CFC-113)
Trichlorofluoromethane (CFC-11)

Chloromethane

Dichloromethane (Methylene Chloride)
Chloroform

Carbon Tetrachloride

Chloroethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Chloroethene (Vinyl Chloride)
1,1-Dichloroethene
cis-1,2-Dichloroethene
Trichloroethene
Tetrachloroethene

1,2-Dichloropropane

3-Chloropropene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Bromomethane
1,2-Dibromoethane

Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene

Hexachloro-1,3-butadiene

2.59

135

1.36

Total TO-14 Halocarbon Components: 3.24

Detection Limit = 0.1 ppmv
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604

2.59

1.35
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Trace Sulfur Analysis by ASTM D6228

1INGO1TB 1INGO02TB 2NG02TB
Component Name ppmv ppmv ppmv
Hydrogen Sulfide 1.00 0.13 0.11
Sulfur Dioxide 1.00
Carbonyl Sulfide 1.00 0.12 0.14 0.24
Carbon Disulfide 1.00
Methyl Mercaptan 1.00 0.13 0.11
Ethyl Mercaptan 1.00
i-Propyl Mercaptan 1.00
n-Propyl Mercaptan 1.00
t-Butyl Mercaptan 1.00
Dimethyl Sulfide 1.00 0.20 0.13
Methyl Ethyl Sulfide 1.00
Diethyl Sulfide 1.00
Di-t-Butyl Sulfide 1.00
Dimethyl Disulfide 1.00 0.24 0.23 0.03
Methyl Ethyl Disulfide 1.00
Methyl i-Propyl Disulfide 1.00
Diethyl Disulfide 1.00
Methyl n-Propyl Disulfide 1.00
Methyl t-Butyl Disulfide 1.00
Ethyl i-Propyl Disulfide 1.00
Ethyl n-Propyl Disulfide 1.00
Ethyl t-Butyl Disulfide 1.00
Di-i-Propyl Disulfide 1.00
i-Propyl n-Propyl Disulfide 1.00
Di-n-Propyl Disulfide 1.00
i-Propyl t-Butyl Disulfide 1.00
n-Propyl t-Butyl Disulfide 1.00
Di-t-Butyl Disulfide 1.00
Dimethyl Trisulfide 1.00
Diethyl Trisulfide 1.00
Di-t-Butyl Trisulfide 1.00
Thiophene 1.00
C1-Thiophenes 1.00
C2-Thiophenes 1.00
C3-Thiophenes 1.00
Benzothiophene 1.00
C1-Benzothiophenes 1.00
C2-Benzothiophenes 1.00
Thiophane 1.00
Thiophenol 1.00
Individual Unidentified 1.00
Sulfur Compounds (all as monosulfides)
Calculated Sulfur Content
Total Sulfur
As molar PPM S 1.06 0.95 0.30
As mg/m® 1.52 1.36 0.43
As Grains/100 SCF @ 14.73 psia, 60°F 0.063 0.056 0.018
H2S as mg/m’ 0.20 0.17
As Grains/100 SCF @ 14.73 psia, 60°F 0.008 0.007

Detection Limit = 0.05 ppmv S
BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Trace Sulfur Analysis by ASTM D6228

3NGO1TB 3NG02TB 3NGO3TB
Component Name ppmv ppmv ppmv
Hydrogen Sulfide 1.00 0.50 0.47 0.43
Sulfur Dioxide 1.00
Carbonyl Sulfide 1.00 7.94 7.71 7.85
Carbon Disulfide 1.00
Methyl Mercaptan 1.00 5.38 5.29 5.27
Ethyl Mercaptan 1.00 1.63 1.45 1.38
i-Propyl Mercaptan 1.00 0.49 0.44 0.42
n-Propyl Mercaptan 1.00
t-Butyl Mercaptan 1.00 1.53 1.42 1.38
Dimethyl Sulfide 1.00 0.19 0.17 0.17
Methyl Ethyl Sulfide 1.00 1.23 1.13 1.07
Diethyl Sulfide 1.00
Di-t-Butyl Sulfide 1.00
Dimethyl Disulfide 1.00
Methyl Ethyl Disulfide 1.00
Methyl i-Propyl Disulfide 1.00
Diethyl Disulfide 1.00
Methyl n-Propyl Disulfide 1.00
Methyl t-Butyl Disulfide 1.00
Ethyl i-Propyl Disulfide 1.00
Ethyl n-Propyl Disulfide 1.00
Ethyl t-Butyl Disulfide 1.00
Di-i-Propyl Disulfide 1.00
i-Propyl n-Propyl Disulfide 1.00
Di-n-Propyl Disulfide 1.00
i-Propyl t-Butyl Disulfide 1.00
n-Propyl t-Butyl Disulfide 1.00
Di-t-Butyl Disulfide 1.00
Dimethyl Trisulfide 1.00
Diethyl Trisulfide 1.00
Di-t-Butyl Trisulfide 1.00
Thiophene 1.00 0.12 0.10 0.08
C1-Thiophenes 1.00
C2-Thiophenes 1.00
C3-Thiophenes 1.00
Benzothiophene 1.00
C1-Benzothiophenes 1.00
C2-Benzothiophenes 1.00
Thiophane 1.00
Thiophenol 1.00
Individual Unidentified 1.00
Sulfur Compounds (all as monosulfides)
Calculated Sulfur Content
Total Sulfur
As molar PPM S 19.0 18.2 18.1
As mg/m’ 27.2 26.0 25.8
As Grains/100 SCF @ 14.73 psia, 60°F 1.13 1.08 1.07
H2S as mg/m’ 0.76 0.71 0.65
As Grains/100 SCF @ 14.73 psia, 60°F 0.03 0.03 0.03

Detection Limit = 0.05 ppmv S
BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Trace Sulfur Analysis by ASTM D6228

LF1BGO1TB LF1BG02TB LF1BGO3TB LF1BG04TB
Component Name ppmv ppmv ppmv ppmv
Hydrogen Sulfide 1.00 279 29.1 30.1 31.2
Sulfur Dioxide 1.00 0.18 0.19
Carbonyl Sulfide 1.00 0.19 0.17 0.22 0.22
Carbon Disulfide 1.00 0.22 0.20 0.10 0.09
Methyl Mercaptan 1.00 2.78 2.53 0.77 0.84
Ethyl Mercaptan 1.00 0.12 0.08
i-Propyl Mercaptan 1.00 0.24 0.21
n-Propyl Mercaptan 1.00
t-Butyl Mercaptan 1.00 0.18 0.16 0.05 0.06
Dimethyl Sulfide 1.00 19.6 19.5 14.5 16.0
Methyl Ethyl Sulfide 1.00 0.05 0.05
Diethyl Sulfide 1.00
Di-t-Butyl Sulfide 1.00
Dimethyl Disulfide 1.00 0.03 0.03 0.17 0.20
Methyl Ethyl Disulfide 1.00
Methyl i-Propyl Disulfide 1.00
Diethyl Disulfide 1.00
Methyl n-Propyl Disulfide 1.00
Methyl t-Butyl Disulfide 1.00
Ethyl i-Propyl Disulfide 1.00
Ethyl n-Propyl Disulfide 1.00
Ethyl t-Butyl Disulfide 1.00
Di-i-Propyl Disulfide 1.00
i-Propyl n-Propyl Disulfide 1.00
Di-n-Propyl Disulfide 1.00
i-Propyl t-Butyl Disulfide 1.00
n-Propyl t-Butyl Disulfide 1.00
Di-t-Butyl Disulfide 1.00
Dimethyl Trisulfide 1.00 0.02 0.02
Diethyl Trisulfide 1.00
Di-t-Butyl Trisulfide 1.00
Thiophene 1.00 0.08 0.06 0.06
C1-Thiophenes 1.00
C2-Thiophenes 1.00
C3-Thiophenes 1.00
Benzothiophene 1.00
C1-Benzothiophenes 1.00
C2-Benzothiophenes 1.00
Thiophane 1.00
Thiophenol 1.00
Individual Unidentified 1.00 0.08 0.05
Sulfur Compounds (all as monosulfides)
Calculated Sulfur Content
Total Sulfur
As molar PPM S 51.8 52.3 46.5 49.3
As mg/m’ 74.1 74.9 66.5 70.5
As Grains/100 SCF @ 14.73 psia, 60°F 3.07 3.10 2.76 2.92
H2S as mg/m® 42.5 44.2 45.8 47.5
As Grains/100 SCF @ 14.73 psia, 60°F 1.66 1.73 1.78 1.85

Detection Limit = 0.05 ppmv S
BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Trace Sulfur Analysis by ASTM D6228

LF1BMO1TB LF1BMO02TB LF1BM03TB LF1BMO04TB
Component Name ppmv ppmv ppmv ppmv
Hydrogen Sulfide 1.00
Sulfur Dioxide 1.00 0.08 0.07
Carbonyl Sulfide 1.00
Carbon Disulfide 1.00
Methyl Mercaptan 1.00
Ethyl Mercaptan 1.00
i-Propyl Mercaptan 1.00
n-Propyl Mercaptan 1.00
t-Butyl Mercaptan 1.00
Dimethyl Sulfide 1.00
Methyl Ethyl Sulfide 1.00
Diethyl Sulfide 1.00
Di-t-Butyl Sulfide 1.00
Dimethyl Disulfide 1.00
Methyl Ethyl Disulfide 1.00
Methyl i-Propyl Disulfide 1.00
Diethyl Disulfide 1.00
Methyl n-Propyl Disulfide 1.00
Methyl t-Butyl Disulfide 1.00
Ethyl i-Propyl Disulfide 1.00
Ethyl n-Propyl Disulfide 1.00
Ethyl t-Butyl Disulfide 1.00
Di-i-Propyl Disulfide 1.00
i-Propyl n-Propyl Disulfide 1.00
Di-n-Propyl Disulfide 1.00
i-Propyl t-Butyl Disulfide 1.00
n-Propyl t-Butyl Disulfide 1.00
Di-t-Butyl Disulfide 1.00
Dimethyl Trisulfide 1.00
Diethyl Trisulfide 1.00
Di-t-Butyl Trisulfide 1.00
Thiophene 1.00
C1-Thiophenes 1.00
C2-Thiophenes 1.00
C3-Thiophenes 1.00
Benzothiophene 1.00
C1-Benzothiophenes 1.00
C2-Benzothiophenes 1.00
Thiophane 1.00
Thiophenol 1.00
Individual Unidentified 1.00
Sulfur Compounds (all as monosulfides)
Calculated Sulfur Content
Total Sulfur
As molar PPM S 0.08 0.07
As mg/m’ 0.11 0.10
As Grains/100 SCF @ 14.73 psia, 60°F 0.005 0.004

H2S as mg/m’

As Grains/100 SCF @ 14.73 psia, 60°F

Detection Limit = 0.05 ppmv S
BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Trace Sulfur Analysis by ASTM D6228

LF2BGO1TB LF2BG02TB LF2BGO3TB LF2BG04TB
Component Name ppmv ppmv ppmv ppmv
Hydrogen Sulfide 1.00 79.1 77.6 131 78.8
Sulfur Dioxide 1.00 0.21 0.19
Carbonyl Sulfide 1.00 0.19 0.18 0.23 0.15
Carbon Disulfide 1.00
Methyl Mercaptan 1.00 0.38 0.37 1.00 0.69
Ethyl Mercaptan 1.00 0.11 0.11 0.15 0.07
i-Propyl Mercaptan 1.00 0.31 0.31 0.44 0.18
n-Propyl Mercaptan 1.00
t-Butyl Mercaptan 1.00 0.20 0.19 0.31 0.14
Dimethyl Sulfide 1.00 0.22 0.22 0.36 0.17
Methyl Ethyl Sulfide 1.00
Diethyl Sulfide 1.00
Di-t-Butyl Sulfide 1.00
Dimethyl Disulfide 1.00 0.06 0.05
Methyl Ethyl Disulfide 1.00
Methyl i-Propyl Disulfide 1.00
Diethyl Disulfide 1.00
Methyl n-Propyl Disulfide 1.00
Methyl t-Butyl Disulfide 1.00
Ethyl i-Propyl Disulfide 1.00
Ethyl n-Propyl Disulfide 1.00
Ethyl t-Butyl Disulfide 1.00
Di-i-Propyl Disulfide 1.00
i-Propyl n-Propyl Disulfide 1.00
Di-n-Propyl Disulfide 1.00
i-Propyl t-Butyl Disulfide 1.00
n-Propyl t-Butyl Disulfide 1.00
Di-t-Butyl Disulfide 1.00
Dimethyl Trisulfide 1.00
Diethyl Trisulfide 1.00
Di-t-Butyl Trisulfide 1.00
Thiophene 1.00 0.05 0.05 0.13 0.05
C1-Thiophenes 1.00 0.10
C2-Thiophenes 1.00
C3-Thiophenes 1.00
Benzothiophene 1.00
C1-Benzothiophenes 1.00
C2-Benzothiophenes 1.00
Thiophane 1.00
Thiophenol 1.00
Individual Unidentified 1.00 0.20 0.18 0.25 0.07
Sulfur Compounds (all as monosulfides)
Calculated Sulfur Content
Total Sulfur
As molar PPM S 80.8 79.2 134 80.7
As mg/m’ 116 113 192 115
As Grains/100 SCF @ 14.73 psia, 60°F 4.79 4.70 7.97 4.78
H2S as mg/m’ 120 118 199 120
As Grains/100 SCF @ 14.73 psia, 60°F 4.69 4.60 7.77 4.67

Detection Limit = 0.05 ppmv S
BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Trace Sulfur Analysis by ASTM D6228

LF2BMO01TB LF2BMO02TB LF2BMO03TB LF2BMO04TB
Component Name ppmv ppmv ppmv ppmv
Hydrogen Sulfide 1.00 0.52 0.53 0.44 0.30
Sulfur Dioxide 1.00
Carbonyl Sulfide 1.00 0.22 0.20 0.88 0.87
Carbon Disulfide 1.00
Methyl Mercaptan 1.00
Ethyl Mercaptan 1.00
i-Propyl Mercaptan 1.00
n-Propyl Mercaptan 1.00
t-Butyl Mercaptan 1.00
Dimethyl Sulfide 1.00 0.06 0.06
Methyl Ethyl Sulfide 1.00
Diethyl Sulfide 1.00
Di-t-Butyl Sulfide 1.00
Dimethyl Disulfide 1.00
Methyl Ethyl Disulfide 1.00
Methyl i-Propyl Disulfide 1.00
Diethyl Disulfide 1.00
Methyl n-Propyl Disulfide 1.00
Methyl t-Butyl Disulfide 1.00
Ethyl i-Propyl Disulfide 1.00
Ethyl n-Propyl Disulfide 1.00
Ethyl t-Butyl Disulfide 1.00
Di-i-Propyl Disulfide 1.00
i-Propyl n-Propyl Disulfide 1.00
Di-n-Propyl Disulfide 1.00
i-Propyl t-Butyl Disulfide 1.00
n-Propyl t-Butyl Disulfide 1.00
Di-t-Butyl Disulfide 1.00
Dimethyl Trisulfide 1.00
Diethyl Trisulfide 1.00
Di-t-Butyl Trisulfide 1.00
Thiophene 1.00
C1-Thiophenes 1.00
C2-Thiophenes 1.00
C3-Thiophenes 1.00
Benzothiophene 1.00
C1-Benzothiophenes 1.00
C2-Benzothiophenes 1.00
Thiophane 1.00
Thiophenol 1.00
Individual Unidentified 1.00
Sulfur Compounds (all as monosulfides)
Calculated Sulfur Content
Total Sulfur
As molar PPM S 0.74 0.73 1.38 1.23
As mg/m’ 1.06 1.04 1.97 1.76
As Grains/100 SCF @ 14.73 psia, 60°F 0.044 0.043 0.082 0.073
H2S as mg/m’ 0.79 0.81 0.67 0.46
As Grains/100 SCF @ 14.73 psia, 60°F 0.031 0.031 0.078 0.018

Detection Limit = 0.05 ppmv S
BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604
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Trace Sulfur Analysis by ASTM D6228

LF3BGO1TB LF3BG02TB LF3BGO3TB LF3BG04TB
Component Name ppmv ppmv ppmv ppmv
Hydrogen Sulfide 1.00 144 151 152 100
Sulfur Dioxide 1.00
Carbonyl Sulfide 1.00 0.54 0.55 0.84 0.49
Carbon Disulfide 1.00 0.07 0.06 0.11 0.05
Methyl Mercaptan 1.00 1.89 1.75 4.10 2.27
Ethyl Mercaptan 1.00 0.15 0.15 0.16 0.17
i-Propyl Mercaptan 1.00 2.19 2.21 1.97 2.19
n-Propyl Mercaptan 1.00 0.07 0.07 0.13 0.13
t-Butyl Mercaptan 1.00 0.15 0.15 0.15 0.16
Dimethyl Sulfide 1.00 1.45 1.33 2.42 1.78
Methyl Ethyl Sulfide 1.00
Diethyl Sulfide 1.00
Di-t-Butyl Sulfide 1.00
Dimethyl Disulfide 1.00 0.08 0.04 0.38 0.21
Methyl Ethyl Disulfide 1.00
Methyl i-Propyl Disulfide 1.00
Diethyl Disulfide 1.00
Methyl n-Propyl Disulfide 1.00
Methyl t-Butyl Disulfide 1.00
Ethyl i-Propyl Disulfide 1.00
Ethyl n-Propyl Disulfide 1.00
Ethyl t-Butyl Disulfide 1.00
Di-i-Propyl Disulfide 1.00
i-Propyl n-Propyl Disulfide 1.00
Di-n-Propyl Disulfide 1.00
i-Propyl t-Butyl Disulfide 1.00
n-Propyl t-Butyl Disulfide 1.00
Di-t-Butyl Disulfide 1.00
Dimethyl Trisulfide 1.00
Diethyl Trisulfide 1.00
Di-t-Butyl Trisulfide 1.00
Thiophene 1.00 0.14 0.13 0.16 0.21
C1-Thiophenes 1.00 0.06 0.07
C2-Thiophenes 1.00 0.06
C3-Thiophenes 1.00
Benzothiophene 1.00
C1-Benzothiophenes 1.00
C2-Benzothiophenes 1.00
Thiophane 1.00 0.08
Thiophenol 1.00
Individual Unidentified 1.00 1.94 2.09 1.44 2.12
Sulfur Compounds (all as monosulfides)
Calculated Sulfur Content
Total Sulfur
As molar PPM S 153 160 165 110
As mg/m’ 219 228 235 158
As Grains/100 SCF @ 14.73 psia, 60°F 9.06 9.47 9.75 6.55
H2S as mg/m’ 219 230 231 153
As Grains/100 SCF @ 14.73 psia, 60°F 8.54 8.95 9.01 5.95

Detection Limit = 0.05 ppmv S
BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Trace Sulfur Analysis by ASTM D6228

LF3BMO1TB LF3BMO02TB LF3BMO03TB LF3BMO04TB
Component Name ppmv ppmv ppmv ppmv
Hydrogen Sulfide 1.00
Sulfur Dioxide 1.00 0.06
Carbonyl Sulfide 1.00 0.19 0.17 0.15 0.08
Carbon Disulfide 1.00
Methyl Mercaptan 1.00
Ethyl Mercaptan 1.00
i-Propyl Mercaptan 1.00
n-Propyl Mercaptan 1.00
t-Butyl Mercaptan 1.00
Dimethyl Sulfide 1.00 0.95 0.88 1.88 1.73
Methyl Ethyl Sulfide 1.00
Diethyl Sulfide 1.00
Di-t-Butyl Sulfide 1.00
Dimethyl Disulfide 1.00 0.05 0.05 0.12 0.17
Methyl Ethyl Disulfide 1.00
Methyl i-Propyl Disulfide 1.00
Diethyl Disulfide 1.00
Methyl n-Propyl Disulfide 1.00
Methyl t-Butyl Disulfide 1.00
Ethyl i-Propyl Disulfide 1.00
Ethyl n-Propyl Disulfide 1.00
Ethyl t-Butyl Disulfide 1.00
Di-i-Propyl Disulfide 1.00
i-Propyl n-Propyl Disulfide 1.00
Di-n-Propyl Disulfide 1.00
i-Propyl t-Butyl Disulfide 1.00
n-Propyl t-Butyl Disulfide 1.00
Di-t-Butyl Disulfide 1.00
Dimethyl Trisulfide 1.00
Diethyl Trisulfide 1.00
Di-t-Butyl Trisulfide 1.00
Thiophene 1.00
C1-Thiophenes 1.00
C2-Thiophenes 1.00
C3-Thiophenes 1.00
Benzothiophene 1.00
C1-Benzothiophenes 1.00
C2-Benzothiophenes 1.00
Thiophane 1.00
Thiophenol 1.00
Individual Unidentified 1.00
Sulfur Compounds (all as monosulfides)
Calculated Sulfur Content
Total Sulfur
As molar PPM S 1.30 1.15 2.27 2.15
As mg/m’ 1.86 1.65 3.25 3.08
As Grains/100 SCF @ 14.73 psia, 60°F 0.077 0.068 0.14 0.13

H2S as mg/m’
As Grains/100 SCF @ 14.73 psia, 60°F

Detection Limit = 0.05 ppmv S
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604
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Trace Sulfur Analysis by ASTM D6228

LF3BMO5TB LF3BMO6TB LF3BMO7TB LF3BMO08TB
Component Name ppmv ppmv ppmv ppmv
Hydrogen Sulfide 1.00
Sulfur Dioxide 1.00
Carbonyl Sulfide 1.00 0.13 0.12
Carbon Disulfide 1.00
Methyl Mercaptan 1.00
Ethyl Mercaptan 1.00
i-Propyl Mercaptan 1.00
n-Propyl Mercaptan 1.00
t-Butyl Mercaptan 1.00
Dimethyl Sulfide 1.00 1.26 1.38
Methyl Ethyl Sulfide 1.00
Diethyl Sulfide 1.00
Di-t-Butyl Sulfide 1.00
Dimethyl Disulfide 1.00
Methyl Ethyl Disulfide 1.00
Methyl i-Propyl Disulfide 1.00
Diethyl Disulfide 1.00
Methyl n-Propyl Disulfide 1.00
Methyl t-Butyl Disulfide 1.00
Ethyl i-Propyl Disulfide 1.00
Ethyl n-Propyl Disulfide 1.00
Ethyl t-Butyl Disulfide 1.00
Di-i-Propyl Disulfide 1.00
i-Propyl n-Propyl Disulfide 1.00
Di-n-Propyl Disulfide 1.00
i-Propyl t-Butyl Disulfide 1.00
n-Propyl t-Butyl Disulfide 1.00
Di-t-Butyl Disulfide 1.00
Dimethyl Trisulfide 1.00
Diethyl Trisulfide 1.00
Di-t-Butyl Trisulfide 1.00
Thiophene 1.00
C1-Thiophenes 1.00
C2-Thiophenes 1.00
C3-Thiophenes 1.00
Benzothiophene 1.00
C1-Benzothiophenes 1.00
C2-Benzothiophenes 1.00
Thiophane 1.00
Thiophenol 1.00
Individual Unidentified 1.00
Sulfur Compounds (all as monosulfides)
Calculated Sulfur Content
Total Sulfur
As molar PPM S 1.39 1.50
As mg/m’ 1.99 2.150
As Grains/100 SCF @ 14.73 psia, 60°F 0.082 0.089

H2S as mg/m’
As Grains/100 SCF @ 14.73 psia, 60°F

Detection Limit = 0.05 ppmv S
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Trace Sulfur Analysis by ASTM D6228

LF4BGO1TB LF4BG02TB
Component Name ppmv ppmv
Hydrogen Sulfide 1.00 54.9 36.0
Sulfur Dioxide 1.00
Carbonyl Sulfide 1.00 0.22 0.22
Carbon Disulfide 1.00 0.16
Methyl Mercaptan 1.00 0.43 0.69
Ethyl Mercaptan 1.00
i-Propyl Mercaptan 1.00 0.16 0.18
n-Propyl Mercaptan 1.00
t-Butyl Mercaptan 1.00 0.13 0.21
Dimethyl Sulfide 1.00 0.23 3.30
Methyl Ethyl Sulfide 1.00
Diethyl Sulfide 1.00
Di-t-Butyl Sulfide 1.00
Dimethyl Disulfide 1.00 0.30 0.15
Methyl Ethyl Disulfide 1.00
Methyl i-Propyl Disulfide 1.00
Diethyl Disulfide 1.00
Methyl n-Propyl Disulfide 1.00
Methyl t-Butyl Disulfide 1.00
Ethyl i-Propyl Disulfide 1.00
Ethyl n-Propyl Disulfide 1.00
Ethyl t-Butyl Disulfide 1.00
Di-i-Propyl Disulfide 1.00
i-Propyl n-Propyl Disulfide 1.00
Di-n-Propyl Disulfide 1.00
i-Propyl t-Butyl Disulfide 1.00
n-Propyl t-Butyl Disulfide 1.00
Di-t-Butyl Disulfide 1.00
Dimethyl Trisulfide 1.00
Diethyl Trisulfide 1.00
Di-t-Butyl Trisulfide 1.00
Thiophene 1.00 0.11 0.07
C1-Thiophenes 1.00
C2-Thiophenes 1.00
C3-Thiophenes 1.00
Benzothiophene 1.00
C1-Benzothiophenes 1.00
C2-Benzothiophenes 1.00
Thiophane 1.00
Thiophenol 1.00
Individual Unidentified 1.00 0.07 0.09
Sulfur Compounds (all as monosulfides)
Calculated Sulfur Content
Total Sulfur
As molar PPM S 56.9 41.3
As mg/m’ 81.3 59.1
As Grains/100 SCF @ 14.73 psia, 60°F 3.37 2.45
H2S as mg/m’ 83.5 54.7
As Grains/100 SCF @ 14.73 psia, 60°F 3.25 2.13

Detection Limit = 0.05 ppmv S
BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Trace Sulfur Analysis by ASTM D6228

WWTP1BGO01TB WWTP1BG02TB WWTP1BGO03TB WWTP1BG04TB
Component Name ppmv ppmv ppmv ppmv
Hydrogen Sulfide 1.00 300 296 259 276
Sulfur Dioxide 1.00
Carbonyl Sulfide 1.00 0.22 0.31 0.07 0.08
Carbon Disulfide 1.00
Methyl Mercaptan 1.00 0.29 0.35 0.23 0.30
Ethyl Mercaptan 1.00 0.09 0.10 0.07
i-Propyl Mercaptan 1.00
n-Propyl Mercaptan 1.00 0.19 0.18 0.06 0.16
t-Butyl Mercaptan 1.00 0.10 0.10 0.06 0.09
Dimethyl Sulfide 1.00
Methyl Ethyl Sulfide 1.00
Diethyl Sulfide 1.00
Di-t-Butyl Sulfide 1.00
Dimethyl Disulfide 1.00
Methyl Ethyl Disulfide 1.00
Methyl i-Propyl Disulfide 1.00
Diethyl Disulfide 1.00
Methyl n-Propyl Disulfide 1.00
Methyl t-Butyl Disulfide 1.00
Ethyl i-Propyl Disulfide 1.00
Ethyl n-Propyl Disulfide 1.00
Ethyl t-Butyl Disulfide 1.00
Di-i-Propyl Disulfide 1.00
i-Propyl n-Propyl Disulfide 1.00
Di-n-Propyl Disulfide 1.00
i-Propyl t-Butyl Disulfide 1.00
n-Propyl t-Butyl Disulfide 1.00
Di-t-Butyl Disulfide 1.00
Dimethyl Trisulfide 1.00
Diethyl Trisulfide 1.00
Di-t-Butyl Trisulfide 1.00
Thiophene 1.00
C1-Thiophenes 1.00
C2-Thiophenes 1.00
C3-Thiophenes 1.00
Benzothiophene 1.00
C1-Benzothiophenes 1.00
C2-Benzothiophenes 1.00
Thiophane 1.00
Thiophenol 1.00
Individual Unidentified 1.00
Sulfur Compounds (all as monosulfides)
Calculated Sulfur Content
Total Sulfur
As molar PPM S 301 297 259 277
As mg/m’ 430 425 371 396
As Grains/100 SCF @ 14.73 psia, 60°F 17.8 17.6 15.4 16.4
H2S as mg/m’ 456 450 394 420
As Grains/100 SCF @ 14.73 psia, 60°F 17.8 17.5 15.4 16.4

Detection Limit = 0.05 ppmv S
BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Trace Sulfur Analysis by ASTM D6228

WWTP1BMO02TB WWTP1BMO3TB WWTP1BMO04TB
Component Name ppmv ppmv ppmv
Hydrogen Sulfide 1.00 0.16 0.06
Sulfur Dioxide 1.00
Carbonyl Sulfide 1.00
Carbon Disulfide 1.00
Methyl Mercaptan 1.00
Ethyl Mercaptan 1.00
i-Propyl Mercaptan 1.00
n-Propyl Mercaptan 1.00
t-Butyl Mercaptan 1.00
Dimethyl Sulfide 1.00
Methyl Ethyl Sulfide 1.00
Diethyl Sulfide 1.00
Di-t-Butyl Sulfide 1.00
Dimethyl Disulfide 1.00
Methyl Ethyl Disulfide 1.00
Methyl i-Propyl Disulfide 1.00
Diethyl Disulfide 1.00
Methyl n-Propyl Disulfide 1.00
Methyl t-Butyl Disulfide 1.00
Ethyl i-Propyl Disulfide 1.00
Ethyl n-Propyl Disulfide 1.00
Ethyl t-Butyl Disulfide 1.00
Di-i-Propyl Disulfide 1.00
i-Propyl n-Propyl Disulfide 1.00
Di-n-Propyl Disulfide 1.00
i-Propyl t-Butyl Disulfide 1.00
n-Propyl t-Butyl Disulfide 1.00
Di-t-Butyl Disulfide 1.00
Dimethyl Trisulfide 1.00
Diethyl Trisulfide 1.00
Di-t-Butyl Trisulfide 1.00
Thiophene 1.00
C1-Thiophenes 1.00
C2-Thiophenes 1.00
C3-Thiophenes 1.00
Benzothiophene 1.00
C1-Benzothiophenes 1.00
C2-Benzothiophenes 1.00
Thiophane 1.00
Thiophenol 1.00
Individual Unidentified 1.00
Sulfur Compounds (all as monosulfides)
Calculated Sulfur Content
Total Sulfur
As molar PPM S 0.16 0.06
As mg/m’ 0.23 0.09
As Grains/100 SCF @ 14.73 psia, 60°F 0.009 0.004
H2S as mg/m’ 0.24 0.09
As Grains/100 SCF @ 14.73 psia, 60°F 0046 0.009

Detection Limit = 0.05 ppmv S
BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Trace Sulfur Analysis by ASTM D6228

WWTP2BG01TB WWTP2BMO1TB
Component Name ppmv ppmv
Hydrogen Sulfide 1.00 64.6 187
Sulfur Dioxide 1.00
Carbonyl Sulfide 1.00 0.05
Carbon Disulfide 1.00
Methyl Mercaptan 1.00 0.27 0.82
Ethyl Mercaptan 1.00 0.09
i-Propyl Mercaptan 1.00 0.07
n-Propyl Mercaptan 1.00 0.32 0.33
t-Butyl Mercaptan 1.00 0.10
Dimethyl Sulfide 1.00 0.16
Methyl Ethyl Sulfide 1.00
Diethyl Sulfide 1.00
Di-t-Butyl Sulfide 1.00
Dimethyl Disulfide 1.00 0.03
Methyl Ethyl Disulfide 1.00
Methyl i-Propyl Disulfide 1.00
Diethyl Disulfide 1.00
Methyl n-Propyl Disulfide 1.00
Methyl t-Butyl Disulfide 1.00
Ethyl i-Propyl Disulfide 1.00
Ethyl n-Propyl Disulfide 1.00
Ethyl t-Butyl Disulfide 1.00
Di-i-Propyl Disulfide 1.00
i-Propyl n-Propyl Disulfide 1.00
Di-n-Propyl Disulfide 1.00
i-Propyl t-Butyl Disulfide 1.00
n-Propyl t-Butyl Disulfide 1.00
Di-t-Butyl Disulfide 1.00
Dimethyl Trisulfide 1.00
Diethyl Trisulfide 1.00
Di-t-Butyl Trisulfide 1.00
Thiophene 1.00
C1-Thiophenes 1.00
C2-Thiophenes 1.00
C3-Thiophenes 1.00
Benzothiophene 1.00
C1-Benzothiophenes 1.00
C2-Benzothiophenes 1.00
Thiophane 1.00
Thiophenol 1.00 0.05
Individual Unidentified 1.00
Sulfur Compounds (all as monosulfides)
Calculated Sulfur Content
Total Sulfur
As molar PPM S 65.6 188
As mg/m’ 93.8 269
As Grains/100 SCF @ 14.73 psia, 60°F 3.89 11.2
H2S as mg/m’ 98.2 284
As Grains/100 SCF @ 14.73 psia, 60°F 0.004 3.83

Detection Limit = 0.05 ppmv S
BDL = Below Detection Limit

NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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TO-14 Halocarbon Analysis by Gas Chromatography

LF2BG01TB

Component Name ppmv

LF2BG02TB

ppmv

LF2BG03TB

ppmv

LF2BG04TB

ppmv

Dichlorodifluoromethane (CFC-12) 0.78
1,2-Dichlorotetrafluoroethane (CFC-114)
1,1,2-Trichloro-1,2,2-trifluoroethane (CFC-113)
Trichlorofluoromethane (CFC-11)

Chloromethane

Dichloromethane (Methylene Chloride)
Chloroform

Carbon Tetrachloride

Chloroethane 0.37
1,1-Dichloroethane

1,2-Dichloroethane

1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,1,2,2-Tetrachloroethane

Chloroethene (Vinyl Chloride) 0.42
1,1-Dichloroethene

cis-1,2-Dichloroethene 0.17
Trichloroethene

Tetrachloroethene

1,2-Dichloropropane

3-Chloropropene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Bromomethane
1,2-Dibromoethane

Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene

Hexachloro-1,3-butadiene

0.74

0.37

0.41

0.19

0.98

0.42

0.48

0.31

0.72

0.32

0.37

0.22

Total TO-14 Halocarbon Components: 1.74

Detection Limit = 0.1 ppmv
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604

1.72

2.18

1.63

Page 55 of 447



GAS TECHNOLOGY INSTITUTE

TO-14 Halocarbon Analysis by Gas Chromatography

LF2BMO01TB

Component Name ppmv

LF2BMO02TB
ppmv

LF2BMO3TB LF2BMO04TB
ppmv ppmv

Dichlorodifluoromethane (CFC-12) 2.51
1,2-Dichlorotetrafluoroethane (CFC-114) 0.11
1,1,2-Trichloro-1,2,2-trifluoroethane (CFC-113)

Trichlorofluoromethane (CFC-11) 0.15

Chloromethane

Dichloromethane (Methylene Chloride)
Chloroform

Carbon Tetrachloride

Chloroethane 0.61
1,1-Dichloroethane

1,2-Dichloroethane

1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,1,2,2-Tetrachloroethane

Chloroethene (Vinyl Chloride) 0.33
1,1-Dichloroethene

cis-1,2-Dichloroethene

Trichloroethene

Tetrachloroethene

1,2-Dichloropropane

3-Chloropropene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Bromomethane
1,2-Dibromoethane

Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene

Hexachloro-1,3-butadiene

2.52
0.11

0.16

0.62

0.33

2.37 2.34

0.42 0.41

0.25 0.25

Total TO-14 Halocarbon Components: 3.71

Detection Limit = 0.1 ppmv
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604

3.75

3.04 3.00
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TO-14 Halocarbon Analysis by Gas Chromatography

LF3BG0O1TB

Component Name ppmv

LF3BG02TB
ppmv

LF3BG03TB

ppmv

LF3BG04TB

ppmv

Dichlorodifluoromethane (CFC-12) 1.07
1,2-Dichlorotetrafluoroethane (CFC-114)
1,1,2-Trichloro-1,2,2-trifluoroethane (CFC-113)
Trichlorofluoromethane (CFC-11)

Chloromethane

Dichloromethane (Methylene Chloride)
Chloroform

Carbon Tetrachloride

Chloroethane 0.38
1,1-Dichloroethane

1,2-Dichloroethane

1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,1,2,2-Tetrachloroethane

Chloroethene (Vinyl Chloride) 0.44
1,1-Dichloroethene

cis-1,2-Dichloroethene 0.46
Trichloroethene

Tetrachloroethene

1,2-Dichloropropane

3-Chloropropene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Bromomethane
1,2-Dibromoethane

Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene

Hexachloro-1,3-butadiene

1.07

0.38

0.43

0.51

0.10

0.65
0.13

0.12

0.14
0.16

0.46

0.55

0.53

0.16

0.59

0.32

0.56

0.42

Total TO-14 Halocarbon Components: 2.35

Detection Limit = 0.1 ppmv
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604

2.49

291

1.89
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TO-14 Halocarbon Analysis by Gas Chromatography

LF3BMO1TB

Component Name ppmv

LF3BMO02TB

ppmv

LF3BMO03TB

ppmv

LF3BMO04TB

ppmv

Dichlorodifluoromethane (CFC-12) 3.51
1,2-Dichlorotetrafluoroethane (CFC-114) 0.13
1,1,2-Trichloro-1,2,2-trifluoroethane (CFC-113)

Trichlorofluoromethane (CFC-11) 0.13

Chloromethane

Dichloromethane (Methylene Chloride)
Chloroform

Carbon Tetrachloride

Chloroethane 0.55
1,1-Dichloroethane

1,2-Dichloroethane

1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,1,2,2-Tetrachloroethane

Chloroethene (Vinyl Chloride) 0.23
1,1-Dichloroethene

cis-1,2-Dichloroethene

Trichloroethene

Tetrachloroethene

1,2-Dichloropropane

3-Chloropropene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Bromomethane
1,2-Dibromoethane

Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene

Hexachloro-1,3-butadiene

3.60
0.12

0.13

0.56

0.25

2.96
0.17

0.23

0.64

0.15

2.98
0.17

0.24

0.66

0.13

Total TO-14 Halocarbon Components: 4.56

Detection Limit = 0.1 ppmv
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604

4.67

4.14

4.18
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TO-14 Halocarbon Analysis by Gas Chromatography

LF4BG0O1TB

Component Name ppmv

LF4BG02TB

ppmv

Dichlorodifluoromethane (CFC-12) 0.31
1,2-Dichlorotetrafluoroethane (CFC-114)
1,1,2-Trichloro-1,2,2-trifluoroethane (CFC-113)
Trichlorofluoromethane (CFC-11)

Chloromethane

Dichloromethane (Methylene Chloride)
Chloroform

Carbon Tetrachloride

Chloroethane 0.43
1,1-Dichloroethane

1,2-Dichloroethane

1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,1,2,2-Tetrachloroethane

Chloroethene (Vinyl Chloride) 1.50
1,1-Dichloroethene

cis-1,2-Dichloroethene 2.32
Trichloroethene 0.23
Tetrachloroethene 0.39

1,2-Dichloropropane

3-Chloropropene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Bromomethane
1,2-Dibromoethane

Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene

Hexachloro-1,3-butadiene

0.67
0.52

0.59

2.08

4.59
0.11
0.21

2.32

114
0.62
115

Total TO-14 Halocarbon Components: 5.18

Detection Limit = 0.1 ppmv
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604

14.0

Page 59 of 447



GAS TECHNOLOGY INSTITUTE

Component Name

TO-14 Halocarbon Analysis by Gas Chromatography

WWTP1BGO1TB
ppmv

WWTP1BG02TB
ppmv

WWTP1BGO3TB
ppmv

WWTP1BGOATB
ppmv

Dichlorodifluoromethane (CFC-12)
1,2-Dichlorotetrafluoroethane (CFC-114)
1,1,2-Trichloro-1,2,2-trifluoroethane (CFC-113)
Trichlorofluoromethane (CFC-11)

Chloromethane

Dichloromethane (Methylene Chloride)
Chloroform

Carbon Tetrachloride

Chloroethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Chloroethene (Vinyl Chloride)
1,1-Dichloroethene
cis-1,2-Dichloroethene
Trichloroethene
Tetrachloroethene

1,2-Dichloropropane

3-Chloropropene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Bromomethane
1,2-Dibromoethane

Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene

Hexachloro-1,3-butadiene

Total TO-14 Halocarbon Components:

Detection Limit = 0.1 ppmv
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Component Name

TO-14 Halocarbon Analysis by Gas Chromatography

WWTP1BMO2TB
ppmv

WWTP1BMO3TB
ppmv

WWTP1BMO04TB

ppmv

Dichlorodifluoromethane (CFC-12)
1,2-Dichlorotetrafluoroethane (CFC-114)
1,1,2-Trichloro-1,2,2-trifluoroethane (CFC-113)
Trichlorofluoromethane (CFC-11)

Chloromethane

Dichloromethane (Methylene Chloride)
Chloroform

Carbon Tetrachloride

Chloroethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Chloroethene (Vinyl Chloride)
1,1-Dichloroethene
cis-1,2-Dichloroethene
Trichloroethene
Tetrachloroethene

1,2-Dichloropropane

3-Chloropropene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Bromomethane
1,2-Dibromoethane

Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene

Hexachloro-1,3-butadiene

Total TO-14 Halocarbon Components:

Detection Limit = 0.1 ppmv
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Component Name

TO-14 Halocarbon Analysis by Gas Chromatography

WWTP2BGO1TB
ppmv

WWTP2BMO1TB
ppmv

Dichlorodifluoromethane (CFC-12)
1,2-Dichlorotetrafluoroethane (CFC-114)
1,1,2-Trichloro-1,2,2-trifluoroethane (CFC-113)
Trichlorofluoromethane (CFC-11)

Chloromethane

Dichloromethane (Methylene Chloride)
Chloroform

Carbon Tetrachloride

Chloroethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Chloroethene (Vinyl Chloride)
1,1-Dichloroethene
cis-1,2-Dichloroethene
Trichloroethene
Tetrachloroethene

1,2-Dichloropropane

3-Chloropropene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Bromomethane
1,2-Dibromoethane

Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene

Hexachloro-1,3-butadiene

Total TO-14 Halocarbon Components:

Detection Limit = 0.1 ppmv
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Volatile Metals Analysis

Detection INGO1HG 1NGO2HG 2NGO1HG 2NGO02HG
Component Limit, pg/M* ug/M? ug/M? ug/M? ug/M?
Mercury 0.02
Detection INGO1IMT INGO2MT 2NGO1MT 2NGO2MT
Component Limit, pg/M* ug/M? ug/M? ng/M? ug/M?
Arsenic 30
Barium 30
Beryllium 30
Cadmium 30
Cobalt 30
Chromium 30
Copper 30
Manganese 30
Molybdenum 30
Nickel 30
Lead 30
Antimony 30
Selenium 30
Strontium 30
Thallium 30
Zinc 30 104 50

Total Organic Silicon, including Siloxanes

1INGO1TB 1NG02TB 2NGO1TB 2NG02TB
ppmv as Si ppmv as Si ppmv as Si ppmv as Si

1,1,3,3-Tetramethyldisiloxane
Pentamethyldisiloxane
Hexamethyldisilane
Hexamethyldisiloxane (L2, MM)
Octamethyltrisiloxane (L3, MDM)
Octamethylcyclotetrasiloxane (D4)
Decamethyltetrasiloxane (L4, MD2M)
Decamethylcyclopentasiloxane (D5)
Dodecamethylpentasiloxane (L5, MD3M)
Unidentified organic silicon compound

Detection Limit = 0.5 ppmv Si
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

Bad sample because
> 90% air is present.

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Volatile Metals Analysis

Detection 3NGO1HG 3NGO2HG 3NGO3HG
Component Limit, pg/M* ug/M? ug/M? ug/M?
Mercury 0.02 not sampled
Detection 3NGO1MT 3NGO2MT 3NGO3MT
Component Limit, pg/M* ug/M? ug/M? ng/M?
Arsenic 30 not sampled
Barium 30
Beryllium 30
Cadmium 30
Cobalt 30
Chromium 30
Copper 30 67
Manganese 30
Molybdenum 30
Nickel 30
Lead 30
Antimony 30
Selenium 30
Strontium 30
Thallium 30
Zinc 30 48 42

Total Organic Silicon, including Siloxanes

3NGO1TB
ppmv as Si

3NG02TB
ppmv as Si

3NGO03TB
ppmv as Si

1,1,3,3-Tetramethyldisiloxane
Pentamethyldisiloxane
Hexamethyldisilane
Hexamethyldisiloxane (L2, MM)
Octamethyltrisiloxane (L3, MDM)
Octamethylcyclotetrasiloxane (D4)
Decamethyltetrasiloxane (L4, MD2M)
Decamethylcyclopentasiloxane (D5)
Dodecamethylpentasiloxane (L5, MD3M)
Unidentified organic silicon compound

Detection Limit = 0.5 ppmv Si
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604
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Volatile Metals Analysis

Detection LF1BGO1HG LF1BGO2HG LF1BGO3HG LF1BGO4HG
Component Limit, pg/M* pg/Mm? ug/M? ug/M? ug/M?
Mercury 0.02 raw gas sampled raw gas sampled raw gas sampled raw gas sampled
volume too high volume too high volume too high volume too high
unable to analyze unable to analyze unable to analyze unable to analyze
Detection LF1BGO1MT LF1BG02MT LF1BGO3MT LF1BG04AMT
Component Limit, pg/M* ug/Mm? ng/M? ug/M?
Arsenic 30 323 not sampled not sampled not sampled
Barium 30
Beryllium 30
Cadmium 30
Cobalt 30
Chromium 30
Copper 30
Manganese 30
Molybdenum 30
Nickel 30
Lead 30
Antimony 30
Selenium 30
Strontium 30
Thallium 30
Zinc 30 29
Total Organic Silicon, including Siloxanes
LF1BGO1TB LF1BG02TB LF1BGO3TB LF1BGO4ATB
ppmv as Si ppmv as Si ppmv as Si ppmv as Si
1,1,3,3-Tetramethyldisiloxane
Pentamethyldisiloxane
Hexamethyldisilane 1.9 0.6
Hexamethyldisiloxane (L2, MM)
Octamethyltrisiloxane (L3, MDM)
Octamethylcyclotetrasiloxane (D4) 3.1 3.2 3.4 1.4
Decamethyltetrasiloxane (L4, MD2M)
Decamethylcyclopentasiloxane (D5)
Dodecamethylpentasiloxane (L5, MD3M)
Unidentified organic silicon compound 0.8

Detection Limit = 0.5 ppmv Si
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Volatile Metals Analysis

Detection LF1BMO1HG LF1BMO02HG LF1BMO3HG LF1BMO04HG
Component Limit, pg/M* ug/Mm? ug/M? ug/M? ug/M?
Mercury 0.02
Detection LF1IBMO1MT LF1BMO2MT LF1IBMO3MT LF1BMO04MT
Component Limit, pg/M* ug/M? ug/M? ng/M? ug/M?
Arsenic 30
Barium 30
Beryllium 30
Cadmium 30
Cobalt 30
Chromium 30
Copper 30 250
Manganese 30
Molybdenum 30
Nickel 30
Lead 30
Antimony 30
Selenium 30
Strontium 30
Thallium 30
Zinc 30 52 28 111
Total Organic Silicon, including Siloxanes
LF1BMO1TB LF1BMO02TB LF1BMO03TB LF1BMO04TB
ppmv as Si ppmv as Si ppmv as Si ppmv as Si
1,1,3,3-Tetramethyldisiloxane
Pentamethyldisiloxane
Hexamethyldisilane
Hexamethyldisiloxane (L2, MM)
Octamethyltrisiloxane (L3, MDM)
Octamethylcyclotetrasiloxane (D4) 0.5 0.3 4.9 4.5

Decamethyltetrasiloxane (L4, MD2M)
Decamethylcyclopentasiloxane (D5)
Dodecamethylpentasiloxane (L5, MD3M)
Unidentified organic silicon compound

Detection Limit = 0.5 ppmv Si
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

0.3 is below std DLs
reported for
comparison only

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Volatile Metals Analysis

Detection LF2BGO1HG LF2BGO2HG LF2BGO3HG LF2BG04HG
Component Limit, pg/M* ug/M? ug/M? ug/M?
Mercury 0.02 1.2 not sampled 1.7 raw gas sampled
(estimated) (estimated) volume too high
unable to analyze
Detection LF2BGO1MT LF2BG02MT LF2BGO3MT LF2BG04MT
Component Limit, pg/M* ug/Mm? ug/M? ng/M? ug/M?
Arsenic 30 227 339 275 181
Barium 30
Beryllium 30
Cadmium 30
Cobalt 30
Chromium 30
Copper 30
Manganese 30
Molybdenum 30
Nickel 30
Lead 30
Antimony 30 280 417 387 223
Selenium 30
Strontium 30
Thallium 30
Zinc 30 96 51 54
Total Organic Silicon, including Siloxanes
LF2BGO1TB LF2BG02TB LF2BGO3TB LF2BG04TB
ppmv as Si ppmv as Si ppmv as Si ppmv as Si
1,1,3,3-Tetramethyldisiloxane
Pentamethyldisiloxane
Hexamethyldisilane
Hexamethyldisiloxane (L2, MM)
Octamethyltrisiloxane (L3, MDM)
Octamethylcyclotetrasiloxane (D4) 4.9 4.6 5.3 3.0
Decamethyltetrasiloxane (L4, MD2M)
Decamethylcyclopentasiloxane (D5) 0.8 0.7 1.0 0.6

Dodecamethylpentasiloxane (L5, MD3M)
Unidentified organic silicon compound

Detection Limit = 0.5 ppmv Si
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Volatile Metals Analysis

Detection LF2BMO1HG LF2BMO02HG LF2BMO3HG LF2BMO04HG
Component Limit, pg/M* ug/Mm? ug/M? ug/M? ug/M?
Mercury 0.02

Detection LF2BMO01MT LF2BMO02MT LF2BMO3MT LF2BM04MT
Component Limit, pg/M* ug/M? ug/M? ng/M? ug/M?
Arsenic 30
Barium 30
Beryllium 30
Cadmium 30
Cobalt 30
Chromium 30
Copper 30
Manganese 30
Molybdenum 30
Nickel 30
Lead 30
Antimony 30
Selenium 30
Strontium 30
Thallium 30
Zinc 30 57

Total Organic Silicon, including Siloxanes
LF2BMO01TB LF2BMO02TB LF2BMO03TB LF2BMO04TB
ppmv as Si ppmv as Si ppmv as Si ppmv as Si

1,1,3,3-Tetramethyldisiloxane
Pentamethyldisiloxane
Hexamethyldisilane
Hexamethyldisiloxane (L2, MM)
Octamethyltrisiloxane (L3, MDM)
Octamethylcyclotetrasiloxane (D4)
Decamethyltetrasiloxane (L4, MD2M)
Decamethylcyclopentasiloxane (D5)
Dodecamethylpentasiloxane (L5, MD3M)
Unidentified organic silicon compound

Detection Limit = 0.5 ppmv Si
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604
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Volatile Metals Analysis

Detection LF3BGO1HG LF3BGO2HG LF3BGO3HG LF3BGO4HG
Component Limit, pg/M* ug/Mm? ug/M? ug/M? ug/M?
Mercury 0.02 0.05 0.07
Detection LF3BGO1MT LF3BG02MT LF3BGO3MT LF3BG04MT
Component Limit, pg/M* ug/M? ug/M? ng/M?
Arsenic 30 181 222 78 not sampled
Barium 30
Beryllium 30
Cadmium 30
Cobalt 30
Chromium 30
Copper 30
Manganese 30
Molybdenum 30
Nickel 30
Lead 30
Antimony 30 228 277 85
Selenium 30
Strontium 30
Thallium 30
Zinc 30 80 29
Total Organic Silicon, including Siloxanes
LF3BG0O1TB LF3BG02TB LF3BGO3TB LF3BG04TB
ppmv as Si ppmv as Si ppmv as Si ppmv as Si
1,1,3,3-Tetramethyldisiloxane
Pentamethyldisiloxane
Hexamethyldisilane 0.8 0.8 0.8 0.9
Hexamethyldisiloxane (L2, MM)
Octamethyltrisiloxane (L3, MDM)
Octamethylcyclotetrasiloxane (D4) 4.1 5.5 3.1 3.7
Decamethyltetrasiloxane (L4, MD2M)
Decamethylcyclopentasiloxane (D5) 0.8 1.6 1.5 1.4

Dodecamethylpentasiloxane (L5, MD3M)
Unidentified organic silicon compound

Detection Limit = 0.5 ppmv Si
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Volatile Metals Analysis

Detection LF3BMO1HG LF3BMO02HG LF3BMO3HG LF3BMO04HG
Component Limit, pg/M* pg/M? ug/M? ug/M? ug/M?
Mercury 0.02 0.14 0.28

Detection LF3BMO1MT LF3BMO2MT LF3BMO3MT LF3BM04MT
Component Limit, pg/M* ug/M? ug/M? ng/M?
Arsenic 30 not sampled
Barium 30
Beryllium 30
Cadmium 30
Cobalt 30
Chromium 30
Copper 30
Manganese 30
Molybdenum 30
Nickel 30
Lead 30
Antimony 30
Selenium 30
Strontium 30
Thallium 30
Zinc 30

Total Organic Silicon, including Siloxanes
LF3BMO1TB LF3BMO02TB LF3BMO03TB LF3BMO04TB
ppmv as Si ppmv as Si ppmv as Si ppmv as Si

1,1,3,3-Tetramethyldisiloxane
Pentamethyldisiloxane
Hexamethyldisilane
Hexamethyldisiloxane (L2, MM)
Octamethyltrisiloxane (L3, MDM)
Octamethylcyclotetrasiloxane (D4)
Decamethyltetrasiloxane (L4, MD2M)
Decamethylcyclopentasiloxane (D5)
Dodecamethylpentasiloxane (L5, MD3M)
Unidentified organic silicon compound

Detection Limit = 0.5 ppmv Si
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604
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Volatile Metals Analysis

Detection LF3BMO5HG LF3BMO6HG LF3BMO7HG LF3BMO8HG
Component Limit, pg/M* ug/Mm? ug/M? ug/M? ug/M?
Mercury 0.02
Detection LF3BM04MT LF3BMO5MT LF3BMO6MT LF3BMO7MT
Component Limit, pg/M* pg/M? ug/M? ng/M? ug/M?
Arsenic 30
Barium 30
Beryllium 30
Cadmium 30
Cobalt 30
Chromium 30
Copper 30 148 206
Manganese 30
Molybdenum 30
Nickel 30
Lead 30
Antimony 30
Selenium 30
Strontium 30
Thallium 30
Zinc 30

Total Organic Silicon, including Siloxanes

LF3BMO5TB
ppmv as Si

LF3BMO06TB LF3BMO7TB LF3BMO08TB
ppmv as Si ppmv as Si ppmv as Si

1,1,3,3-Tetramethyldisiloxane
Pentamethyldisiloxane
Hexamethyldisilane
Hexamethyldisiloxane (L2, MM)
Octamethyltrisiloxane (L3, MDM)
Octamethylcyclotetrasiloxane (D4)
Decamethyltetrasiloxane (L4, MD2M)
Decamethylcyclopentasiloxane (D5)
Dodecamethylpentasiloxane (L5, MD3M)
Unidentified organic silicon compound

Detection Limit = 0.5 ppmv Si
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604
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Volatile Metals Analysis

Detection LF4BGO1HG LF4BGO2HG
Component Limit, pg/M* ug/M? ug/M?
Mercury 0.02 0.60 not sampled
Detection LF4BGO1MT LF4BG02MT
Component Limit, pg/Mm° ug/M? ug/Mm?
Arsenic 30 59 not sampled
Barium 30
Beryllium 30
Cadmium 30
Cobalt 30
Chromium 30
Copper 30
Manganese 30
Molybdenum 30
Nickel 30
Lead 30
Antimony 30
Selenium 30
Strontium 30
Thallium 30
Zinc 30 62

Total Organic Silicon, includir

LF4BGO1TB LFABGO2TB
ppmv as Si ppmv as Si
1,1,3,3-Tetramethyldisiloxane
Pentamethyldisiloxane
Hexamethyldisilane 0.5
Hexamethyldisiloxane (L2, MM)
Octamethyltrisiloxane (L3, MDM)
Octamethylcyclotetrasiloxane (D4) 2.0 2.8
Decamethyltetrasiloxane (L4, MD2M)
Decamethylcyclopentasiloxane (D5) 0.5 1.9

Dodecamethylpentasiloxane (L5, MD3M)
Unidentified organic silicon compound

Detection Limit = 0.5 ppmv Si
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Volatile Metals Analysis

Detection WWTP1BGO1HG WWTP1BGO02HG WWTP1BGO3HG WWTP1BG04HG
Component Limit, pg/M* ug/Mm? ug/M? ug/M? ug/M?
Mercury 0.02 0.14 0.04 0.25 0.27
Detection WWTP1BGO1MT WWTP1BG02MT WWTP1BGO3MT WWTP1BGO4MT
Component Limit, pg/M* ug/Mm? ug/M? ng/M? ug/M?
Arsenic 30
Barium 30
Beryllium 30
Cadmium 30
Cobalt 30
Chromium 30
Copper 30
Manganese 30
Molybdenum 30
Nickel 30
Lead 30
Antimony 30
Selenium 30
Strontium 30
Thallium 30
Zinc 30 67 50 84
Total Organic Silicon, including Siloxanes
WWTP1BGO1TB WWTP1BG02TB WWTP1BGO03TB WWTP1BG04TB
ppmv as Si ppmv as Si ppmv as Si ppmv as Si
1,1,3,3-Tetramethyldisiloxane
Pentamethyldisiloxane
Hexamethyldisilane
Hexamethyldisiloxane (L2, MM)
Octamethyltrisiloxane (L3, MDM)
Octamethylcyclotetrasiloxane (D4)
Decamethyltetrasiloxane (L4, MD2M)
Decamethylcyclopentasiloxane (D5) 1.0 1.4 1.2 1.2

Dodecamethylpentasiloxane (L5, MD3M)
Unidentified organic silicon compound

Detection Limit = 0.5 ppmv Si
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Volatile Metals Analysis

Detection WWTP1BMO1HG WWTP1BMO02HG WWTP1BMO3HG WWTP1BMO04HG
Component Limit, pg/M* ug/Mm? ug/M? ug/M? ug/M?
Mercury 0.02

Detection WWTP1BMO1MT WWTP1BMO2MT WWTP1BMO3MT WWTP1BMO04MT
Component Limit, pg/M* ug/M? ug/M? ng/M?
Arsenic 30 not sampled
Barium 30
Beryllium 30
Cadmium 30
Cobalt 30
Chromium 30
Copper 30
Manganese 30
Molybdenum 30
Nickel 30
Lead 30
Antimony 30
Selenium 30
Strontium 30
Thallium 30
Zinc 30 56 229 45

Total Organic Silicon, including Siloxanes
WWTR1BMO1TB WWTP1BMO02TB WWTP1BMO3TB WWTP1BMO04TB
ppmv as Si ppmv as Si ppmv as Si ppmv as Si

1,1,3,3-Tetramethyldisiloxane
Pentamethyldisiloxane
Hexamethyldisilane
Hexamethyldisiloxane (L2, MM)
Octamethyltrisiloxane (L3, MDM)
Octamethylcyclotetrasiloxane (D4)
Decamethyltetrasiloxane (L4, MD2M)
Decamethylcyclopentasiloxane (D5)
Dodecamethylpentasiloxane (L5, MD3M)
Unidentified organic silicon compound

Detection Limit = 0.5 ppmv Si
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

Bad sample because
> 90% air is present.

The results within this report relate only to the items tested.

Technical Contact: Karen Crippen, x5604
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Volatile Metals Analysis

Detection WWTP2BGO1HG WWTP2BMO1HG
Component Limit, pg/M* ug/M? ug/M?
Mercury 0.02 not sampled not sampled
Detection WWTP2BGO1MT WWTP2BMO1MT

Component Limit, pg/Mm° pg/M ug/Mm?
Arsenic 30 not sampled not sampled
Barium 30

Beryllium 30

Cadmium 30

Cobalt 30

Chromium 30

Copper 30

Manganese 30

Molybdenum 30

Nickel 30

Lead 30

Antimony 30

Selenium 30

Strontium 30

Thallium 30

Zinc 30

Total Organic Silicon, includir

WWTP2BGO01TB WWTP2BMO01TB
ppmv as Si ppmv as Si

1,1,3,3-Tetramethyldisiloxane

Pentamethyldisiloxane

Hexamethyldisilane

Hexamethyldisiloxane (L2, MM)

Octamethyltrisiloxane (L3, MDM)

Octamethylcyclotetrasiloxane (D4) 21.8 13.6
Decamethyltetrasiloxane (L4, MD2M)

Decamethylcyclopentasiloxane (D5) 2.8 3.9
Dodecamethylpentasiloxane (L5, MD3M)

Unidentified organic silicon compound

Detection Limit = 0.5 ppmv Si
BDL = Below Detection Limit
NA = Not Analyzed (no sample taken)

The results within this report relate only to the items tested.
Technical Contact: Karen Crippen, x5604
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Appendix G — Semi-volatile and

Volatile Organic Compounds
Analysis
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):

INGO1XA

XAD Tubes
None
None

QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012018.D
ERL

12/8/2008
1/8/2009
1/12/2009

NA

1/21/2009

0.36

NA

1.00

1.00

1.00

2000

VOC and SVOC Compounds
EPA 8270M

INGO2XA

XAD Tubes
None
None

QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012019.D
ERL

12/8/2008
1/8/2009
1/12/2009

NA

1/21/2009

0.47

NA

1.00

1.00

1.00

2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane U 0.481 U 0.367
1,2-Dichloroethane U 0.648 U 0.495
1,1-Dichloropropene U 0.578 U 0442
Benzene 122 B 0.821 8.68 B 0.627
Carbon Tetrachloride 0.937 B 0.417 0.497 JB  0.319
1,2-Dichloropropane U 0.567 U 0434
Trichloroethene ] 0.488 U 0.373
Dibromomethane U 0.369 U 0.282
Bromodichloromethane U 0.391 U 0.299
Pyridine U 0.810 U 0.619
cis-1,3-Dichloropropene ] 0.578 U 0442
N-nitrosodimethylamine U 0.865 U 0.661
Toluene 94.5 0.696 69.3 0.532
trans-1,3-Dichloropropene U 0.578 U 0442
1,1,2-Trichloroethane V] 0.481 U 0.367
1,3-Dichloropropane U 0.567 U 0434
Dibromochloromethane 2.06 B 0.308 1.63 B 0.235
1,2-Dibromoethane U 0.341 U 0.261
Tetrachloroethene ] 0.387 U 0.296
Chlorobenzene U 0.569 U 0435
1,1,1,2-Tetrachloroethane V] 0.382 U 0.292
Ethylbenzene 43.1 0.604 30.6 0.462
m/p-Xylenes 106 0.604 76.6 0.462
Bromoform U 0.254 U 0.194
Styrene U 0.615 U 0470
o-Xylene 88.9 0.604 61.5 0.462
1,1,2,2-Tetrachloroethane U 0.382 U 0.292
1,2,3-Trichloropropane U 0.435 U 0.332
Isopropylbenzene 11.4 0.533 8.37 0.408
Bromobenzene U 0.408 U 0.312
2-Chlorotoluene U 0.506 U 0.387
n-Propylbenzene 25.8 0.533 17.4 0.408
4-Chlorotoluene U 0.506 U 0.387
1,3,5-Trimethylbenzene 95.6 0.533 61.4 0.408
tert-Butylbenzene U 0.478 U 0.365
1,2,4-Trimethylbenzene 359 D 0.533 263 D 0.408
sec-Butylbenzene 10.8 0.478 7.09 0.365
Phenol U 0.681 U 0521
bis(2-Chloroethyl)ether U 0.448 U 0.343
Aniline U 0.688 U 0.526
2-Chlorophenol U 0.499 U 0.381
1,3-Dichlorobenzene U 0.436 U 0.333
1,4-Dichlorobenzene U 0.436 U 0.333
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VOC and SVOC Compounds

EPA 8270M

Sample ID: INGO1XA INGO2XA

Matrix: XAD Tubes XAD Tubes
Preservation: None None

Decanted: None None

Batch QC: QC090112-MB QC090112-MB

Preparation Method: EPA 3540 EPA 3540

Cleanup Method(s): NA NA

Analysis Method: EPA 8260/8270m EPA 8260/8270m

Instrument: Duster Duster

File ID: D012018.D D012019.D

Operator: ERL ERL

Date Sampled: 12/8/2008 12/8/2008

Date Received: 1/8/2009 1/8/2009

Date Prepared: 1/12/2009 1/12/2009

Date Cleanup: NA NA

Date Analyzed: 1/21/2009 1/21/2009

Sample Volume (m3): 0.36 0.47

Percent Solid: NA NA

Prep DF: 1.00 1.00

Analysis DF: 1.00 1.00

Injection Volume (ul): 1.00 1.00

Extract Volume (ul): 2000 2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

p-Isopropyltoluene 17.1 0.478 11.2 0.365
Benzyl Alcohol 0.680 J 0.593 U 0453
2-Methylphenol (m-cresol) U 0.593 U 0453
1,2-Dichlorobenzene U 0.436 U 0.333
3,4-Methylphenol (o,p-cresol) U 0.593 U 0453
bis(2-chloroisopropyl)ether U 0.375 U 0.286
n-Butylbenzene 18.3 0.478 12.8 0.365
N-nitroso-di-n-propylamine U 0.492 U 0.376
Hexachloroethane U 0.271 U 0.207
1,2-Dibromo-3-Chloropropane U 0.271 U 0.207
Nitrobenzene U 0.521 U 0.398
Isophorone ] 0.464 U 0.355
2-Nitrophenol U 0.461 U 0.352
2,4-Dimethylphenol ] 0.525 U 0401
bis(2-Chloroethoxy)methane U 0.370 U 0.283
1,2,4-Trichlorobenzene U 0.353 U 0.270
Naphthalene 8.03 0.500 7.9 0.382
2,4-Dichlorophenol V] 0.393 U 0.301
4-Chloroaniline U 0.502 U 0.384
Hexachlorobutadiene ] 0.246 U 0.188
1,2,3-Trichlorobenzene U 0.353 U 0.270
4-Chloro-3-methylphenol U 0.450 U 0.344
2-Methylnaphthalene 3.96 0.451 5.16 0.345
1-Methylnaphthalene 2.46 0.451 3.38 0.345
Hexachlorocyclopentadiene U 0.235 U 0.180
2,4,6-Trichlorophenol U 0.325 U 0.248
2,4,5-Trichlorophenol U 0.325 U 0.248
Diphenylamine U 0.379 U 0.290
Azobenzene U 0.352 U 0.269
2-Chloronaphthalene U 0.394 U 0.301
2-Nitroaniline U 0.464 U 0.355
1,4-Dinitrobenzene U 0.381 U 0.291
Dimethylphthalate U 0.330 U 0.252
1,3-Dinitrobenzene U 0.381 U 0.291
Acenaphthylene U 0.421 U 0.322
2,6-dinitrotoluene U 0.352 U 0.269
1,2-Dinitrobenzene U 0.381 U 0.291
3-Nitroaniline U 0.464 U 0.355
Acenaphthene U 0.416 U 0.318
2,4-Dinitrophenol U 0.348 U 0.266
4-Nitrophenol U 0.461 U 0.352
Dibenzofuran U 0.381 U 0.291
2,4-dinitrotoluene U 0.352 U 0.269
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Sample ID: 1INGO1XA
Matrix: XAD Tubes
Preservation: None
Decanted: None
Batch QC: QC090112-MB
Preparation Method: EPA 3540
Cleanup Method(s): NA
Analysis Method: EPA 8260/8270m
Instrument: Duster
File ID: D012018.D
Operator: ERL
Date Sampled: 12/8/2008
Date Received: 1/8/2009
Date Prepared: 1/12/2009
Date Cleanup: NA
Date Analyzed: 1/21/2009
Sample Volume (m®): 0.36
Percent Solid: NA
Prep DF: 1.00
Analysis DF: 1.00
Injection Volume (ul): 1.00
Extract Volume (ul): 2000
Units Concentration (ppbv) Q

VOC and SVOC Compounds

EPA 8270M

INGO2XA

XAD Tubes
None
None

QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012019.D
ERL

12/8/2008
1/8/2009
1/12/2009

NA

1/21/2009

0.47

NA

1.00

1.00

1.00

2000

EDL Concentration (ppbv) Q

EDL

VOC & SVOC COMPOUNDS:

2,3,4,6-Tetrachlorophenol

0.276

u

0.211
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):

INGO1XA

XAD Tubes
None
None

QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012018.D
ERL

12/8/2008
1/8/2009
1/12/2009

NA

1/21/2009

0.36

NA

1.00

1.00

1.00

2000

VOC and SVOC Compounds
EPA 8270M

INGO2XA

XAD Tubes
None
None

QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012019.D
ERL

12/8/2008
1/8/2009
1/12/2009

NA

1/21/2009

0.47

NA

1.00

1.00

1.00

2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

2,3,5,6-Tetrachlorophenol U 0.276 U 0.211
Diethylphthalate U 0.288 U 0.220
4-Chlorophenyl-phenylether U 0.313 U 0.239
Fluorene U 0.386 U 0.295
4-Nitroaniline u 0.464 U 0.355
4,6-Dinitro-2-methylphenol ] 0.324 U 0.247
n-Nitrosodiphenylamine ] 0.323 U 0.247
4-Bromophenyl phenyl ether ] 0.257 U 0.197
Hexachlorobenzene U 0.225 U 0.172
Pentachlorophenol U 0.241 U 0.184
Phenanthrene u 0.360 U 0.275
Anthracene U 0.360 U 0.275
Carbazole U 0.383 U 0.293
Di-n-butylphthalate ] 0.230 U 0.176
Bis(2-ethylhexyl) adipate U 0.173 U 0.132
Fluoranthene u 0.317 U 0.242
Pyrene U 0.317 U 0.242
Butylbenzylphthalate U 0.205 U 0.157
Benz[a]anthracene ] 0.281 U 0.215
Chrysene U 0.281 U 0.215
bis(2-Ethylhexyl)phthalate ] 0.164 U 0.125
Di-n-octylphthalate U 0.164 U 0.125
Benzolb]fluoranthene U 0.254 U 0.194
BenzolKk]fluoranthene U 0.254 U 0.194
Benzo[a]pyrene U 0.254 U 0.194
Indeno[1,2,3-cd]pyrene U 0.232 U 0.177
Dibenz[a,h]anthracene U 0.230 U 0.176
Benzo[g,h,i]perylene U 0.232 U 0.177
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

INGO1XA

XAD Tubes
None
None

QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012018.D
ERL

12/8/2008
1/8/2009
1/12/2009

NA

1/21/2009
0.36

NA

1.00

1.00

1.00

2000

Concentration (ppbv) Q

VOC and SVOC Compounds
EPA 8270M

INGO2XA

XAD Tubes
None
None
QC090112-MB
EPA 3540
NA
EPA 8260/8270m
Duster
D012019.D
ERL
12/8/2008
1/8/2009
1/12/2009
NA
1/21/2009
0.47
NA
1.00
1.00
1.00
2000

EDL Concentration (ppbv) Q

EDL

VOC & SVOC COMPOUNDS:

Extraction Surrogate Recoveries (%)

Toluene-d8 78
4-Bromofluorobenzene 98
2-Fluorophenol 99
Phenol-d5 117
Nitrobenzene-d5 97
2-Fluorobiphenyl 94
2,4,6-Tribromophenol 86
p-Terphenyl-d14 96

NA - Not applicable.
B - Analyte detected in the Method Blank.

J - Estimated value; detected between the RL and DL.

U - Analyte not detected above DL.
D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.

83
104
99
120
97
88

96

| - Concentration/Peak ID uncertain due to potential interference.
RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.

EDL - Estimated detection limit is 50% of RL.
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):

INGBLO1XA

XAD Tubes
None
None

QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012020.D
ERL

12/8/2008
1/8/2009
1/12/2009

NA

1/21/2009

0.42

NA

1.00

1.00

1.00

2000

VOC and SVOC Compounds

EPA 8270M

QC090112-MB

XAD Tubes
None
None

QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012015.D
ERL

NA

NA

1/12/2009

NA

1/21/2009

0.42

NA

1.00

1.00

1.00

2000

QC090112-MBS

XAD Tubes
None
None

QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012017.D
ERL

NA

NA

1/12/2009

NA

1/21/2009

1.00

NA

1.00

1.00

1.00

2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL % Recovery
VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane U 0.416 U 0.403 3.88 0.388 20
1,2-Dichloroethane 0] 0.561 U 0.543 14.3 0.523 54
1,1-Dichloropropene U 0.500 U 0.484 5.55 0.466 24
Benzene 0.824 JB 0.711 0.769 J 0.688 176 B 0.662 53
Carbon Tetrachloride 0.551 JB 0.361 0.443 J 0.350 236 B 0.336 14
1,2-Dichloropropane U 0.492 U 0.476 16.1 0.458 70
Trichloroethene U 0.423 U 0.409 7.08 0.394 36
Dibromomethane U 0.319 U 0.309 9.24 0.298 62
Bromodichloromethane U 0.339 U 0.328 8.46 0.316 53
Pyridine U 0.702 U 0.680 27.2 0.654 83
cis-1,3-Dichloropropene U 0.500 U 0.484 15.9 0.466 68
N-nitrosodimethylamine U 0.750 U 0.726 34.5 0.699 98
Toluene U 0.603 U 0.583 25.5 0.562 91
trans-1,3-Dichloropropene U 0.500 U 0.484 19.0 0.466 81
1,1,2-Trichloroethane U 0.416 U 0.403 17.1 0.388 88
1,3-Dichloropropane U 0.492 U 0.476 20.0 0.458 87
Dibromochloromethane 143 B 0.267 1.48 0.258

1,2-Dibromoethane U 0.296 U 0.286 13.2 0.275 96
Tetrachloroethene U 0.335 U 0.324 12.7 0.312 81
Chlorobenzene U 0.493 U 0.478 20.7 0.460 90
1,1,1,2-Tetrachloroethane U 0.331 U 0.320 14.5 0.308 94
Ethylbenzene U 0.523 U 0.506 24.1 0.487 98
m/p-Xylenes 0.523 J 0.523 U 0.506 24.7 0.487 101
Bromoform U 0.220 U 0.213 10.8 0.205 105
Styrene U 0.533 U 0.516 25.0 0.497 100
o-Xylene U 0.523 U 0.506

1,1,2,2-Tetrachloroethane U 0.331 U 0.320 17.2 0.308 111
1,2,3-Trichloropropane U 0.377 U 0.365 19.1 0.351 109
Isopropylbenzene u 0.462 U 0.447 22.0 0.431 102
Bromobenzene U 0.354 U 0.342 16.4 0.330 99
2-Chlorotoluene U 0.439 U 0.425 19.6 0.409 96
n-Propylbenzene U 0.462 U 0.447 20.9 0.431 97
4-Chlorotoluene U 0.439 U 0.425 20.9 0.409 102
1,3,5-Trimethylbenzene u 0.462 U 0.447 22.0 0.431 102
tert-Butylbenzene u 0.414 U 0.401 19.0 0.386 98
1,2,4-Trimethylbenzene 262 U 0.462 U 0.447 21.6 0.431 100
sec-Butylbenzene U 0.414 U 0.401 20.0 0.386 103
Phenol U 0.590 U 0.571 27.4 0.550 99
bis(2-Chloroethyl)ether u 0.388 U 0.376 19.7 0.362 109
Aniline U 0.596 U 0.577 26.5 0.556 95
2-Chlorophenol u 0.432 U 0.418 21.6 0.403 107
1,3-Dichlorobenzene U 0.378 U 0.366 34.1 0.352 97
1,4-Dichlorobenzene V] 0.378 U 0.366 33.8 0.352 96
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):

INGBLO1XA

XAD Tubes
None
None

QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012020.D
ERL

12/8/2008
1/8/2009
1/12/2009

NA

1/21/2009

0.42

NA

1.00

1.00

1.00

2000

VOC and SVOC Compounds

EPA 8270M

QC090112-MB

XAD Tubes
None
None

QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012015.D
ERL

NA

NA

1/12/2009

NA

1/21/2009

0.42

NA

1.00

1.00

1.00

2000

QC090112-MBS

XAD Tubes
None
None

QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012017.D
ERL

NA

NA

1/12/2009

NA

1/21/2009

1.00

NA

1.00

1.00

1.00

2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL Concentration (ppbv) EDL % Recovery
VOC & SVOC COMPOUNDS:

p-Isopropyltoluene U 0.414 U 0.401 19.9 0.386 103
Benzyl Alcohol u 0.514 U 0.497 27.6 0.479 115
2-Methylphenol (m-cresol) U 0.514 U 0.497 24.7 0.479 103
1,2-Dichlorobenzene U 0.378 U 0.366 34.3 0.352 97
3,4-Methylphenol (o,p-cresol) U 0.514 U 0.497 20.9 0.479 87
bis(2-chloroisopropyl)ether U 0.325 U 0.314 17.2 0.303 113
n-Butylbenzene U 0.414 U 0.401 19.7 0.386 102
N-nitroso-di-n-propylamine U 0.427 U 0.413 19.3 0.397 97
Hexachloroethane U 0.235 U 0.227 9.84 0.219 90
1,2-Dibromo-3-Chloropropane U 0.235 U 0.227 13.3 0.219 121
Nitrobenzene U 0.451 U 0.437 247 0.420 117
Isophorone 0] 0.402 U 0.389 20.1 0.374 107
2-Nitrophenol U 0.399 U 0.386 21.6 0.372 116
2,4-Dimethylphenol U 0.455 U 0.440 13.6 0.424 64
bis(2-Chloroethoxy)methane U 0.321 U 0.311 18.4 0.299 122
1,2,4-Trichlorobenzene U 0.306 U 0.296 32.6 0.285 114
Naphthalene U 0.433 U 0.419 435 0.404 107
2,4-Dichlorophenol U 0.341 U 0.330 17.9 0.317 112
4-Chloroaniline u 0.435 U 0421 20.7 0.406 102
Hexachlorobutadiene U 0.213 U 0.206 22.9 0.198 115
1,2,3-Trichlorobenzene U 0.306 U 0.296 16.5 0.285 116
4-Chloro-3-methylphenol U 0.390 U 0.377 19.3 0.363 106
2-Methylnaphthalene U 0.391 U 0.378 19.7 0.364 108
1-Methylnaphthalene U 0.391 U 0.378 20.0 0.364 109
Hexachlorocyclopentadiene U 0.204 U 0.197 3.79 0.190 40
2,4,6-Trichlorophenol U 0.281 U 0.272 14.1 0.262 107
2,4,5-Trichlorophenol V] 0.281 U 0.272 14.9 0.262 113
Diphenylamine U 0.328 U 0.318 16.5 0.306 108
Azobenzene U 0.305 U 0.295 16.4 0.284 115
2-Chloronaphthalene U 0.342 U 0.331 17.4 0.318 109
2-Nitroaniline U 0.402 U 0.389 21.4 0.375 114
1,4-Dinitrobenzene U 0.330 U 0.320 17.2 0.308 111
Dimethylphthalate U 0.286 U 0.277 15.9 0.266 119
1,3-Dinitrobenzene U 0.330 U 0.320 17.1 0.308 110
Acenaphthylene U 0.365 U 0.353 18.8 0.340 110
2,6-dinitrotoluene U 0.305 U 0.295 15.7 0.284 110
1,2-Dinitrobenzene U 0.330 U 0.320 16.7 0.308 108
3-Nitroaniline U 0.402 U 0.389 17.8 0.375 95
Acenaphthene U 0.360 U 0.349 18.6 0.336 110
2,4-Dinitrophenol U 0.302 U 0.292 9.73 0.281 69
4-Nitrophenol U 0.399 U 0.386 18.8 0.372 101
Dibenzofuran U 0.330 U 0.320 17.3 0.308 112
2,4-dinitrotoluene U 0.305 U 0.295 15.6 0.284 109
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):

INGBLO1XA

XAD Tubes
None
None

QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012020.D
ERL

12/8/2008
1/8/2009
1/12/2009

NA

1/21/2009

0.42

NA

1.00

1.00

1.00

2000

VOC and SVOC Compounds

EPA 8270M

QC090112-MB

XAD Tubes
None
None

QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012015.D
ERL

NA

NA

1/12/2009

NA

1/21/2009

0.42

NA

1.00

1.00

1.00

2000

QC090112-MBS

XAD Tubes
None
None

QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012017.D
ERL

NA

NA

1/12/2009

NA

1/21/2009

1.00

NA

1.00

1.00

1.00

2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL Concentration (ppbv) EDL % Recovery
VOC & SVOC COMPOUNDS:
2,3,4,6-Tetrachlorophenol U 0.239 U 0.232 11.6 0.223 103
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):

INGBLO1XA

XAD Tubes
None
None

QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012020.D
ERL

12/8/2008
1/8/2009
1/12/2009

NA

1/21/2009

0.42

NA

1.00

1.00

1.00

2000

VOC and SVOC Compounds

EPA 8270M

QC090112-MB

XAD Tubes
None
None

QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012015.D
ERL

NA

NA

1/12/2009

NA

1/21/2009

0.42

NA

1.00

1.00

1.00

2000

QC090112-MBS

XAD Tubes
None
None

QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012017.D
ERL

NA

NA

1/12/2009

NA

1/21/2009

1.00

NA

1.00

1.00

1.00

2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL Concentration (ppbv) EDL % Recovery
VOC & SVOC COMPOUNDS:

2,3,5,6-Tetrachlorophenol U 0.239 U 0.232 11.9 0.223 106
Diethylphthalate U 0.250 U 0.242 13.4 0.233 115
4-Chlorophenyl-phenylether U 0.271 U 0.263 14.4 0.253 114
Fluorene U 0.334 U 0.323 17.8 0.311 114
4-Nitroaniline U 0.402 U 0.389 18.3 0.375 97
4,6-Dinitro-2-methylphenol U 0.280 U 0.271 12.7 0.261 97
n-Nitrosodiphenylamine U 0.280 U 0.271 13.6 0.261 103
4-Bromophenyl phenyl ether U 0.223 U 0.216 11.2 0.208 108
Hexachlorobenzene U 0.195 U 0.189 9.68 0.182 106
Pentachlorophenol U 0.209 U 0.202 8.75 0.194 90
Phenanthrene u 0.312 U 0.302 15.8 0.290 109
Anthracene ] 0.312 U 0.302 16.1 0.290 110
Carbazole U 0.332 U 0.322 16.2 0.309 104
Di-n-butylphthalate U 0.200 U 0.193 111 0.186 119
Bis(2-ethylhexyl) adipate U 0.150 U 0.145 8.04 0.140 115
Fluoranthene u 0.275 U 0.266 143 0.256 111
Pyrene 0] 0.275 U 0.266 14.4 0.256 112
Butylbenzylphthalate U 0.178 U 0.172 9.54 0.166 115
Benz[a]anthracene U 0.243 U 0.236 12.8 0.227 112
Chrysene U 0.243 U 0.236 12.9 0.227 113
bis(2-Ethylhexyl)phthalate U 0.142 U 0.138 7.74 0.132 116
Di-n-octylphthalate U 0.142 U 0.138 10.3 0.132 155
Benzol[b]fluoranthene U 0.220 U 0.213 15.6 0.205 152
BenzolKk]fluoranthene U 0.220 U 0.213 15.0 0.205 146
Benzo[a]pyrene u 0.220 U 0.213 14.6 0.205 142
Indeno[1,2,3-cd]pyrene U 0.201 U 0.195 135 0.187 144
Dibenz[a,h]anthracene U 0.200 U 0.193 13.4 0.186 144
Benzo[g,h,ilperylene U 0.201 U 0.195 13.8 0.187 147
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Sample ID: INGBLO1XA
Matrix: XAD Tubes
Preservation: None
Decanted: None
Batch QC: QC090112-MB
Preparation Method: EPA 3540
Cleanup Method(s): NA
Analysis Method: EPA 8260/8270m
Instrument: Duster
File ID: D012020.D
Operator: ERL
Date Sampled: 12/8/2008
Date Received: 1/8/2009
Date Prepared: 1/12/2009
Date Cleanup: NA
Date Analyzed: 1/21/2009
Sample Volume (m3): 0.42
Percent Solid: NA
Prep DF: 1.00
Analysis DF: 1.00
Injection Volume (ul): 1.00
Extract Volume (ul): 2000
Units Concentration (ppbv)

VOC and SVOC Compounds
EPA 8270M

QC090112-MB

XAD Tubes
None
None
QC090112-MB
EPA 3540
NA
EPA 8260/8270m
Duster
D012015.D
ERL
NA
NA
1/12/2009
NA
1/21/2009
0.42
NA
1.00
1.00
1.00
2000
EDL Concentration (ppbv) Q

QC090112-MBS

XAD Tubes
None

None
QC090112-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012017.D
ERL

NA

NA

1/12/2009

NA

1/21/2009

1.00

NA

1.00

1.00

1.00

2000

EDL Concentration (ppbv)

EDL

% Recovery

VOC & SVOC COMPOUNDS:

Extraction Surrogate Recoveries (%)

Toluene-d8
4-Bromofluorobenzene
2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14

NA - Not applicable.

B - Analyte detected in the Method Blank.

J - Estimated value; detected between the RL and DL.

U - Analyte not detected above DL.
D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.

| - Concentration/Peak ID uncertain due to potential interference.
RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.
EDL - Estimated detection limit is 50% of RL.

79
97
99
126
113
102

100
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ING
VOC & SVOC
Descriptive Statistics

Natural Gas
Analyte

Benzene

Carbon Tetrachloride
Toluene
Dibromochloromethane
Ethylbenzene
m/p-Xylenes

0-Xylene
Isopropylbenzene
n-Propylbenzene
1,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene
Benzyl Alcohol
n-Butylbenzene
Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene

Mean

10.4
0.717
81.9
1.85
36.8
91.5
75.2
9.89
21.6
78.5
311
8.94
14.1
0.680
15.6
7.97
4.56
2.92

Median Deviation

104
0.717
81.9
1.85
36.8
91.5
75.2
9.89
21.6
78.5
311
8.94
141
0.680
15.6
7.97
4.56
2.92

2.47
0.311
17.8
0.308
8.8
21.2
19.4
2.15
5.98
24.1
68.3
2.61
4.21
N/A
3.87
0.0929
0.850
0.654

VOC and SVOC Compounds

EPA 8270M

Range Minimum Maximum

3.50
0.440
25.2
0.44
12.4
29.9
27.5
3.05
8.46
34.1
96.6
3.69
5.96
0
5.48
0.131
1.20
0.924

8.68
0.497
69.3
1.63
30.6
76.6
61.5
8.37
17.4
61.4
263
7.09
11.2
0.680
12.8
7.90
3.96
2.46

12.2
0.937
94.5
2.06
43.1
106
88.9
11.4
25.8
95.6
359
10.8
17.1
0.680
18.3
8.03
5.16
3.38

Count

NNNNENNDNNNNNNDNNNNNDN
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VOC and SVOC Compounds

EPA 8270M

Sample ID: 2NGO1XA 2NGO2XA

Matrix: XAD Tubes XAD Tubes
Preservation: None None

Decanted: None None

Batch QC: QC090114-MB QC090114-MB
Preparation Method: EPA 3540 EPA 3540

Cleanup Method(s): NA NA

Analysis Method: EPA 8260/8270m EPA 8260/8270m

Instrument: Duster Duster

File ID: D012018.D D012019.D

Operator: ERL ERL

Date Sampled: 12/11/2008 12/11/2008

Date Received: 1/8/2009 1/8/2009

Date Prepared: 1/14/2009 1/14/2009

Date Cleanup: NA NA

Date Analyzed: 1/21/2009 1/21/2009

Sample Volume (m®): 0.39 0.49

Percent Solid: NA NA

Prep DF: 1.00 1.00

Analysis DF: 1.00 1.00

Injection Volume (ul): 1.00 1.00

Extract Volume (ul): 2000 2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane U 0.424 U 0.332
1,2-Dichloroethane U 0.571 U 0.447
1,1-Dichloropropene U 0.509 U 0.399
Benzene 542 B 0.724 13.6 B 0.567
Carbon Tetrachloride 0.492 JB 0.368 0.452 JB 0.288
1,2-Dichloropropane U 0.500 U 0.392
Trichloroethene U 0.430 U 0.337
Dibromomethane U 0.325 U 0.255
Bromodichloromethane U 0.345 U 0.270
Pyridine U 0.715 U 0.560
cis-1,3-Dichloropropene U 0.509 U 0.399
N-nitrosodimethylamine U 0.763 U 0.597
Toluene 95.5 0.614 110 0.480
trans-1,3-Dichloropropene U 0.509 U 0.399
1,1,2-Trichloroethane U 0.424 U 0.332
1,3-Dichloropropane U 0.500 U 0.392
Dibromochloromethane 158 B 0.271 147 B 0.212
1,2-Dibromoethane U 0.301 U 0.236
Tetrachloroethene U 0.341 U 0.267
Chlorobenzene U 0.502 U 0.393
1,1,1,2-Tetrachloroethane U 0.337 U 0.264
Ethylbenzene 62.3 0.532 57.2 0.417
m/p-Xylenes 194 D 0.532 170 D 0417
Bromoform U 0.224 U 0.175
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VOC and SVOC Compounds

EPA 8270M

Sample ID: 2NGO1XA 2NGO2XA

Matrix: XAD Tubes XAD Tubes
Preservation: None None

Decanted: None None

Batch QC: QC090114-MB QC090114-MB
Preparation Method: EPA 3540 EPA 3540

Cleanup Method(s): NA NA

Analysis Method: EPA 8260/8270m EPA 8260/8270m

Instrument: Duster Duster

File ID: D012018.D D012019.D

Operator: ERL ERL

Date Sampled: 12/11/2008 12/11/2008

Date Received: 1/8/2009 1/8/2009

Date Prepared: 1/14/2009 1/14/2009

Date Cleanup: NA NA

Date Analyzed: 1/21/2009 1/21/2009

Sample Volume (m®): 0.39 0.49

Percent Solid: NA NA

Prep DF: 1.00 1.00

Analysis DF: 1.00 1.00

Injection Volume (ul): 1.00 1.00

Extract Volume (ul): 2000 2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

Styrene U 0.543 U 0.425
0-Xylene 156 0.532 182 0.417
1,1,2,2-Tetrachloroethane U 0.337 U 0.264
1,2,3-Trichloropropane U 0.383 U 0.300
Isopropylbenzene 19.1 0.470 17.0 0.368
Bromobenzene U 0.360 U 0.282
2-Chlorotoluene U 0.447 U 0.350
n-Propylbenzene 36.3 0.470 31.4 0.368
4-Chlorotoluene U 0.447 U 0.350
1,3,5-Trimethylbenzene 158 D 0.470 131 D 0.368
tert-Butylbenzene U 0.421 U 0.330
1,2,4-Trimethylbenzene 474 D 0.470 379 D 0.368
sec-Butylbenzene 12.6 0.421 10.8 0.330
Phenol U 0.601 U 0470
bis(2-Chloroethyl)ether U 0.395 U 0.309
Aniline U 0.607 U 0475
2-Chlorophenol U 0.440 U 0.344
1,3-Dichlorobenzene U 0.385 U 0.301
1,4-Dichlorobenzene U 0.385 U 0.301
p-Isopropyltoluene 18.2 0.421 13.6 0.330
Benzyl Alcohol U 0.523 U 0.409
2-Methylphenol (m-cresol) U 0.523 U 0.409
1,2-Dichlorobenzene U 0.385 U 0.301
3,4-Methylphenol (o,p-cresol) U 0.523 U 0.409
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VOC and SVOC Compounds

EPA 8270M

Sample ID: 2NGO1XA 2NGO2XA

Matrix: XAD Tubes XAD Tubes
Preservation: None None

Decanted: None None

Batch QC: QC090114-MB QC090114-MB
Preparation Method: EPA 3540 EPA 3540

Cleanup Method(s): NA NA

Analysis Method: EPA 8260/8270m EPA 8260/8270m

Instrument: Duster Duster

File ID: D012018.D D012019.D

Operator: ERL ERL

Date Sampled: 12/11/2008 12/11/2008

Date Received: 1/8/2009 1/8/2009

Date Prepared: 1/14/2009 1/14/2009

Date Cleanup: NA NA

Date Analyzed: 1/21/2009 1/21/2009

Sample Volume (m®): 0.39 0.49

Percent Solid: NA NA

Prep DF: 1.00 1.00

Analysis DF: 1.00 1.00

Injection Volume (ul): 1.00 1.00

Extract Volume (ul): 2000 2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

bis(2-chloroisopropyl)ether U 0.330 U 0.259
n-Butylbenzene U 0.421 11.9 0.330
N-nitroso-di-n-propylamine U 0.434 U 0.340
Hexachloroethane U 0.239 U 0.187
1,2-Dibromo-3-Chloropropane U 0.239 U 0.187
Nitrobenzene 8.63 0.459 U 0.359
Isophorone U 0.409 U 0.320
2-Nitrophenol U 0.406 U 0.318
2,4-Dimethylphenol U 0.463 U 0.362
bis(2-Chloroethoxy)methane U 0.327 U 0.256
1,2,4-Trichlorobenzene U 0.312 U 0.244
Naphthalene 453 0.441 3.13 0.345
2,4-Dichlorophenol U 0.347 U 0.272
4-Chloroaniline U 0.443 U 0.347
Hexachlorobutadiene U 0.217 U 0.170
1,2,3-Trichlorobenzene U 0.312 U 0.244
4-Chloro-3-methylphenol U 0.396 U 0.310
2-Methylnaphthalene 1.33 0.398 0.958 0.311
1-Methylnaphthalene 0.766 J 0.398 0.521 J 0.311
Hexachlorocyclopentadiene U 0.207 U 0.162
2,4,6-Trichlorophenol U 0.286 U 0.224
2,4,5-Trichlorophenol U 0.286 U 0.224
Diphenylamine U 0.334 U 0.262
Azobenzene U 0.310 U 0.243
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VOC and SVOC Compounds

EPA 8270M

Sample ID: 2NGO1XA 2NGO2XA

Matrix: XAD Tubes XAD Tubes
Preservation: None None

Decanted: None None

Batch QC: QC090114-MB QC090114-MB
Preparation Method: EPA 3540 EPA 3540

Cleanup Method(s): NA NA

Analysis Method: EPA 8260/8270m EPA 8260/8270m

Instrument: Duster Duster

File ID: D012018.D D012019.D

Operator: ERL ERL

Date Sampled: 12/11/2008 12/11/2008

Date Received: 1/8/2009 1/8/2009

Date Prepared: 1/14/2009 1/14/2009

Date Cleanup: NA NA

Date Analyzed: 1/21/2009 1/21/2009

Sample Volume (m®): 0.39 0.49

Percent Solid: NA NA

Prep DF: 1.00 1.00

Analysis DF: 1.00 1.00

Injection Volume (ul): 1.00 1.00

Extract Volume (ul): 2000 2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

2-Chloronaphthalene U 0.348 U 0.272
2-Nitroaniline U 0.409 U 0.320
1,4-Dinitrobenzene U 0.336 U 0.263
Dimethylphthalate U 0.291 U 0.228
1,3-Dinitrobenzene U 0.336 U 0.263
Acenaphthylene U 0.371 U 0.291
2,6-dinitrotoluene U 0.310 U 0.243
1,2-Dinitrobenzene U 0.336 U 0.263
3-Nitroaniline U 0.409 U 0.320
Acenaphthene U 0.367 U 0.287
2,4-Dinitrophenol U 0.307 U 0.240
4-Nitrophenol U 0.406 U 0.318
Dibenzofuran U 0.336 U 0.263
2,4-dinitrotoluene U 0.310 U 0.243
2,3,4,6-Tetrachlorophenol U 0.244 U 0.191
2,3,5,6-Tetrachlorophenol U 0.244 U 0.191
Diethylphthalate U 0.254 U 0.199
4-Chlorophenyl-phenylether U 0.276 U 0.216
Fluorene U 0.340 U 0.266
4-Nitroaniline U 0.409 U 0.320
4,6-Dinitro-2-methylphenol U 0.285 U 0.223
n-Nitrosodiphenylamine U 0.285 U 0.223
4-Bromophenyl phenyl ether U 0.227 U 0.178
Hexachlorobenzene U 0.199 U 0.155
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VOC and SVOC Compounds

EPA 8270M

Sample ID: 2NGO1XA 2NGO2XA

Matrix: XAD Tubes XAD Tubes
Preservation: None None

Decanted: None None

Batch QC: QC090114-MB QC090114-MB
Preparation Method: EPA 3540 EPA 3540

Cleanup Method(s): NA NA

Analysis Method: EPA 8260/8270m EPA 8260/8270m

Instrument: Duster Duster

File ID: D012018.D D012019.D

Operator: ERL ERL

Date Sampled: 12/11/2008 12/11/2008

Date Received: 1/8/2009 1/8/2009

Date Prepared: 1/14/2009 1/14/2009

Date Cleanup: NA NA

Date Analyzed: 1/21/2009 1/21/2009

Sample Volume (m®): 0.39 0.49

Percent Solid: NA NA

Prep DF: 1.00 1.00

Analysis DF: 1.00 1.00

Injection Volume (ul): 1.00 1.00

Extract Volume (ul): 2000 2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

Pentachlorophenol U 0.212 U 0.166
Phenanthrene U 0.317 U 0.248
Anthracene U 0.317 U 0.248
Carbazole U 0.338 U 0.265
Di-n-butylphthalate 1.0 B 0.203 0.913 B 0.159
Bis(2-ethylhexyl) adipate U 0.153 U 0.119
Fluoranthene U 0.280 U 0.219
Pyrene U 0.280 U 0.219
Butylbenzylphthalate U 0.181 U 0.142
Benz[a]anthracene U 0.248 U 0.194
Chrysene U 0.248 U 0.194
bis(2-Ethylhexyl)phthalate U 0.145 U 0.113
Di-n-octylphthalate U 0.145 U 0.113
Benzo[b]fluoranthene U 0.224 U 0.175
Benzo[K]fluoranthene U 0.224 U 0.175
Benzo[a]pyrene U 0.224 U 0.175
Indeno[1,2,3-cd]pyrene U 0.205 U 0.160
Dibenz[a,h]anthracene U 0.203 U 0.159
Benzolg,h,i]perylene U 0.205 U 0.160
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:
Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:

Sample Volume (m®):

Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

VOC and SVOC Compounds

EPA 8270M
2NGO1XA

XAD Tubes
None
None

QC090114-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012018.D
ERL
12/11/2008
1/8/2009
1/14/2009

NA

1/21/2009
0.39

NA

1.00

1.00

1.00

2000

Concentration (ppbv) Q

2NGO2XA

XAD Tubes
None

None
QC090114-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012019.D
ERL
12/11/2008
1/8/2009
1/14/2009

NA

1/21/2009
0.49

NA

1.00

1.00

1.00

2000

EDL Concentration (ppbv)

EDL

VOC & SVOC COMPOUNDS:

Extraction Surrogate Recoveries (%)

Toluene-d8

4-Bromofluorobenzene

2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl

2,4,6-Tribromophenol

p-Terphenyl-d14

NA - Not applicable.

65
103
72
94
92
94
86
87

B - Analyte detected in the Method Blank.
J - Estimated value; detected between the RL and DL.

U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.

| - Concentration/Peak ID uncertain due to potential interference.
RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.
EDL - Estimated detection limit is 50% of RL.

70
111
71
85
92
93
78
90
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

VOC and SVOC Compounds

EPA 8270M
2NGBLO1XA QC090114-MB
XAD Tubes XAD Tubes
None None
None None
QC090114-MB QC090114-MB
EPA 3540 EPA 3540
NA NA
EPA 8260/8270m EPA 8260/8270m
Duster Duster
D012021.D D012016.D
ERL ERL
12/11/2008 NA
1/8/2009 NA
1/14/2009 1/14/2009
NA NA
1/21/2009 1/21/2009
0.44 0.44
NA NA
1.00 1.00
1.00 1.00
1.00 1.00
2000 2000

Concentration (ppbv) Q EDL Concentration (ppbv)

EDL

VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane
1,2-Dichloroethane
1,1-Dichloropropene
Benzene

Carbon Tetrachloride
1,2-Dichloropropane
Trichloroethene
Dibromomethane
Bromodichloromethane
Pyridine
cis-1,3-Dichloropropene
N-nitrosodimethylamine
Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
1,2-Dibromoethane
Tetrachloroethene
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene
m/p-Xylenes
Bromoform

U 0.371

U 0.501

U 0.446
1.02 JB 0.634
0.531 JB 0.322
0.439
0.377
0.285
0.302
0.626
0.446
0.669
0.538
0.446
0.371
0.439
0.238
U 0.264
U 0.299
U 0.440
U 0.295
0.467
0.467
U 0.196

0.724

ccCccccc

1.18

cCcCcC

2.01

cCcCcC

0.889 J

ccccccccccc

ccccccc

0.381
0.514
0.458
0.651
0.331
0.450
0.387
0.293
0.310
0.643
0.458
0.686
0.552
0.458
0.381
0.450
0.244
0.271
0.307
0.452
0.303
0.479
0.479
0.201
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

VOC and SVOC Compounds
EPA 8270M

2NGBLO1XA

XAD Tubes
None
None

QC090114-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012021.D
ERL
12/11/2008
1/8/2009
1/14/2009

NA

1/21/2009
0.44

NA

1.00

1.00

1.00

2000

Concentration (ppbv) Q

QCO090114-MB

XAD Tubes
None
None

QC090114-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012016.D
ERL

NA

NA

1/14/2009

NA

1/21/2009
0.44

NA

1.00

1.00

1.00

2000

EDL Concentration (ppbv)

EDL

VOC & SVOC COMPOUNDS:

Styrene

0-Xylene
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
Isopropylbenzene
Bromobenzene
2-Chlorotoluene
n-Propylbenzene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene

Phenol
bis(2-Chloroethyl)ether
Aniline

2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
p-Isopropyltoluene

Benzyl Alcohol
2-Methylphenol (m-cresol)
1,2-Dichlorobenzene
3,4-Methylphenol (o,p-cresol)

cCcCCccCcccccccccccccccccccc

0.476
0.467
0.295
0.336
0.412
0.316
0.391
0.412
0.391
0.412
0.369
0.412
0.369
0.526
0.346
0.532
0.385
0.337
0.337
0.369
0.458
0.458
0.337
0.458

cCcCCcCcCccccccccccccccccccccc

0.488
0.479
0.303
0.345
0.423
0.324
0.402
0.423
0.402
0.423
0.379
0.423
0.379
0.540
0.356
0.546
0.396
0.346
0.346
0.379
0.470
0.470
0.346
0.470
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

VOC and SVOC Compounds
EPA 8270M

2NGBLO1XA

XAD Tubes
None
None

QC090114-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012021.D
ERL
12/11/2008
1/8/2009
1/14/2009

NA

1/21/2009
0.44

NA

1.00

1.00

1.00

2000

Concentration (ppbv) Q

QCO090114-MB

XAD Tubes
None
None

QC090114-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012016.D
ERL

NA

NA

1/14/2009

NA

1/21/2009
0.44

NA

1.00

1.00

1.00

2000

EDL Concentration (ppbv)

EDL

VOC & SVOC COMPOUNDS:

bis(2-chloroisopropyl)ether
n-Butylbenzene
N-nitroso-di-n-propylamine
Hexachloroethane
1,2-Dibromo-3-Chloropropane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
1,2,4-Trichlorobenzene
Naphthalene
2,4-Dichlorophenol
4-Chloroaniline
Hexachlorobutadiene
1,2,3-Trichlorobenzene
4-Chloro-3-methylphenol
2-Methylnaphthalene
1-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
Diphenylamine
Azobenzene

cCcCCcCccCccCcccccccccccccccccc

0.290
0.369
0.381
0.209
0.210
0.402
0.358
0.356
0.406
0.286
0.273
0.387
0.304
0.388
0.190
0.273
0.348
0.348
0.348
0.182
0.251
0.251
0.293
0.272

cCcCCcCccCcccCcccccccccccccccccc

0.297
0.379
0.391
0.215
0.215
0.413
0.368
0.366
0.416
0.294
0.280
0.397
0.312
0.399
0.195
0.280
0.357
0.358
0.358
0.186
0.258
0.258
0.301
0.279
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

VOC and SVOC Compounds
EPA 8270M

2NGBLO1XA

XAD Tubes
None
None

QC090114-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012021.D
ERL
12/11/2008
1/8/2009
1/14/2009

NA

1/21/2009
0.44

NA

1.00

1.00

1.00

2000

Concentration (ppbv) Q

QCO090114-MB

XAD Tubes
None
None

QC090114-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012016.D
ERL

NA

NA

1/14/2009

NA

1/21/2009
0.44

NA

1.00

1.00

1.00

2000

EDL Concentration (ppbv)

EDL

VOC & SVOC COMPOUNDS:

2-Chloronaphthalene
2-Nitroaniline
1,4-Dinitrobenzene
Dimethylphthalate
1,3-Dinitrobenzene
Acenaphthylene
2,6-dinitrotoluene
1,2-Dinitrobenzene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-dinitrotoluene
2,3,4,6-Tetrachlorophenol
2,3,5,6-Tetrachlorophenol
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
n-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene

cCcCCcCcCccCcccCcccccccccccccccccc

0.305
0.359
0.295
0.255
0.295
0.326
0.272
0.295
0.359
0.321
0.269
0.356
0.295
0.272
0.214
0.214
0.223
0.242
0.298
0.359
0.250
0.250
0.199
0.174

cCcCCcCccccCcccccccccccccccccc

0.313
0.368
0.302
0.262
0.302
0.334
0.279
0.302
0.368
0.330
0.276
0.366
0.302
0.279
0.219
0.219
0.229
0.248
0.306
0.368
0.257
0.257
0.204
0.179
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

VOC and SVOC Compounds
EPA 8270M

2NGBLO1XA

XAD Tubes
None
None

QC090114-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012021.D
ERL
12/11/2008
1/8/2009
1/14/2009

NA

1/21/2009
0.44

NA

1.00

1.00

1.00

2000

Concentration (ppbv) Q

QCO090114-MB

XAD Tubes
None
None

QC090114-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D012016.D
ERL

NA

NA

1/14/2009

NA

1/21/2009
0.44

NA

1.00

1.00

1.00

2000

EDL Concentration (ppbv)

EDL

VOC & SVOC COMPOUNDS:

Pentachlorophenol
Phenanthrene
Anthracene

Carbazole
Di-n-butylphthalate
Bis(2-ethylhexyl) adipate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[a]anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo[b]fluoranthene
Benzolk]fluoranthene
Benzo[a]pyrene
Indeno[1,2,3-cd]pyrene
Dibenz[a,h]anthracene
Benzolg,h,i]perylene

0.957

cCcCCCcCcCcCcccccccccwmcccc

0.186
0.278
0.278
0.296
0.178
0.134
0.245
0.245
0.159
0.217
0.217
0.127
0.127
0.196
0.196
0.196
0.179
0.178
0.179

0.813

cCccc

ccCcCcccccccccccc

0.191
0.285
0.285
0.304
0.183
0.137
0.251
0.251
0.163
0.223
0.223
0.130
0.130
0.202
0.202
0.202
0.184
0.183
0.184
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:
Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:

Sample Volume (m®):

Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

VOC and SVOC Compounds

EPA 8270M
2NGBLO1XA QC090114-MB
XAD Tubes XAD Tubes
None None
None None
QC090114-MB QC090114-MB
EPA 3540 EPA 3540
NA NA
EPA 8260/8270m EPA 8260/8270m
Duster Duster
D012021.D D012016.D
ERL ERL
12/11/2008 NA
1/8/2009 NA
1/14/2009 1/14/2009
NA NA
1/21/2009 1/21/2009
0.44 0.44
NA NA
1.00 1.00
1.00 1.00
1.00 1.00
2000 2000

Concentration (ppbv)

EDL Concentration (ppbv)

EDL

VOC & SVOC COMPOUNDS:

Extraction Surrogate Recoveries (%)

Toluene-d8

4-Bromofluorobenzene

2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl

2,4,6-Tribromophenol

p-Terphenyl-d14

NA - Not applicable.

70
117
67
125
117
93
84
88

B - Analyte detected in the Method Blank.
J - Estimated value; detected between the RL and DL.

U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.
| - Concentration/Peak ID uncertain due to potential interference.

RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.
EDL - Estimated detection limit is 50% of RL.

71
81
90
128
99
91
86
82
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2NG
VOC & SVOC
Descriptive Statistics

Natural Gas

Analyte

Benzene

Carbon Tetrachloride
Toluene
Dibromochloromethane
Ethylbenzene
m/p-Xylenes

0-Xylene
Isopropylbenzene
n-Propylbenzene
1,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-lsopropyltoluene
n-Butylbenzene
Nitrobenzene
Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Di-n-butylphthalate

Mean
9.53
0.472
103
1.53
59.7
182
169
18.0
33.8
145
427
11.7
15.9
11.9
8.63
3.83
1.14
0.643
0.958

VOC and SVOC Compounds

EPA 8270M

Median rd Deviation

9.53
0.472
103
1.53
59.7
182
169
18.0
33.8
145
427
11.7
15.9
11.9
8.63
3.83
1.14
0.643
0.958

5.81
0.0289
10.0
0.0776
3.63
17.3
17.9
1.47
3.51
18.9
67.1
1.28
3.25
N/A
N/A
0.991
0.260
0.173
0.0641

Range Minimum Maximum

8.21
0.0409
14.2
0.110
5.13
24.4
25.4
2.08
4.97
26.7
94.8
1.81
4.60

1.40
0.368
0.245

0.0907

5.42
0.452
95.5
1.47
57.2
170
156
17.0
31.4
131
379
10.8
13.6
11.87
8.63
3.13
0.958
0.521
0.913

0O
o
c
S
=

13.6
0.492
110
1.58
62.3
194
182
19.1
36.3
158
474
12.6
18.2
11.87
8.63
4.53
1.33
0.766
1.00

NN DNDNPEFPRFRPDNMNDNDDNDNDNMNDNDDMNDMNDNDNMNDNDNDMNNDNDNDDNONDN
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (pl):
Extract Volume (ul):
Units

LF1IBMO1XA

XAD Tubes
None
None

QC081105-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120308.D
ERL

10/20/08
10/29/08
11/05/08

NA

12/03/08

0.52

NA

1.00

1.00

1.00

2000

Concentration (ppbv)

VOC and SVOC Compounds
EPA 8270M

LF1IBMO2XA

XAD Tubes
None
None

QC081105-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120308.D
ERL

10/20/08
10/29/08
11/05/08

NA

12/03/08
0.473

NA

1.00

1.00

1.00

2000

Q EDL (ppbv) Concentration (ppbv)

Q EDL (ppbv)

VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane
1,2-Dichloroethane
1,1-Dichloropropene
Benzene

Carbon Tetrachloride
1,2-Dichloropropane
Trichloroethene
Dibromomethane
Bromodichloromethane
Pyridine
cis-1,3-Dichloropropene
N-nitrosodimethylamine
Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
1,2-Dibromoethane
Tetrachloroethene
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene
m/p-Xylenes

Bromoform

Styrene

0-Xylene
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
Isopropylbenzene
Bromobenzene

0.737
0.496
19.7

0.537

0.348
0.609

0.355
0.478
0.427
0.606
0.308
0.419
0.360
0.272
0.289
0.598
0.427
0.639
0.514
0.427
0.355
0.419

§gccc

cCcCCcCwCCccCcccc

0.252
0.286
0.421
0.282
0.446
0.446
0.187
0.455
0.446
0.282
0.321
0.394
0.301

cCcCcCccCcCcCcCcCcCwwCCCC

0.730
0.372

0.392
0.528
0.471
0.670
0.340
0.463
0.398
0.301
0.319
0.661
0.471
0.706
0.568
0.471
0.392
0.463

cccccccccccggccc

0.278
0.315
0.465
0.312
0.493
0.493
0.207
0.502
0.493
0.312
0.355
0.435
0.333

ccccccccccccc
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (pl):
Extract Volume (ul):
Units

LF1IBMO1XA

XAD Tubes
None

None
QC081105-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120308.D
ERL

10/20/08
10/29/08
11/05/08

NA

12/03/08

0.52

NA

1.00

1.00

1.00

2000
Concentration (ppbv)

VOC and SVOC Compounds
EPA 8270M

LF1IBMO2XA

XAD Tubes
None
None

QC081105-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120308.D
ERL

10/20/08
10/29/08
11/05/08

NA

12/03/08
0.473

NA

1.00

1.00

1.00

2000

Q EDL (ppbv) Concentration (ppbv)

Q EDL (ppbv)

VOC & SVOC COMPOUNDS:

2-Chlorotoluene
n-Propylbenzene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene

Phenol
bis(2-Chloroethyl)ether
Aniline

2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
p-Isopropyltoluene

Benzyl Alcohol
2-Methylphenol (m-cresol)
1,2-Dichlorobenzene
3,4-Methylphenol (o,p-cresol)
bis(2-chloroisopropyl)ether
n-Butylbenzene
N-nitroso-di-n-propylamine
Hexachloroethane
1,2-Dibromo-3-Chloropropane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
1,2,4-Trichlorobenzene
Naphthalene
2,4-Dichlorophenol
4-Chloroaniline
Hexachlorobutadiene
1,2,3-Trichlorobenzene
4-Chloro-3-methylphenol
2-Methylnaphthalene
1-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
Diphenylamine
Azobenzene

0.374
0.394
0.374
0.394
0.353
0.394
0.353
0.503
0.331
0.508
0.368
0.322
0.322
0.353
0.438
0.438
0.322
0.438
0.277
0.353
0.364
0.200
0.200
0.385
0.343
0.340
0.388
0.274
0.261
0.369
0.290
0.371
0.182
0.261
0.332
0.333
0.333
0.174
0.240
0.240
0.280
0.260

cccccccccccccccccccccccccccccccccccccccccc

0.413
0.435
0.413
0.435
0.390
0.435
0.390
0.556
0.366
0.562
0.407
0.356
0.356
0.390
0.484
0.484
0.356
0.484
0.306
0.390
0.402
0.221
0.221
0.425
0.378
0.376
0.428
0.302
0.288
0.408
0.321
0.410
0.201
0.288
0.367
0.368
0.368
0.192
0.265
0.265
0.309
0.287

ccCcccccccccccccccccccccccccccccccccccccccc
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Sample ID: LF1IBMO1XA
Matrix: XAD Tubes
Preservation: None
Decanted: None
Batch QC: QC081105-MB
Preparation Method: EPA 3540
Cleanup Method(s): NA
Analysis Method: EPA 8260/8270m
Instrument: AMX
File ID: D120308.D
Operator: ERL
Date Sampled: 10/20/08
Date Received: 10/29/08
Date Prepared: 11/05/08

Date Cleanup: NA

Date Analyzed: 12/03/08
Sample Volume (m®): 0.52
Percent Solid: NA
Prep DF: 1.00
Analysis DF: 1.00
Injection Volume (pl): 1.00
Extract Volume (ul): 2000

Units Concentration (ppbv)

VOC and SVOC Compounds
EPA 8270M

LF1IBMO2XA

XAD Tubes
None
None

QC081105-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120308.D
ERL

10/20/08
10/29/08
11/05/08

NA

12/03/08
0.473

NA

1.00

1.00

1.00

2000

Q EDL (ppbv) Concentration (ppbv)

Q EDL (ppbv)

VOC & SVOC COMPOUNDS:

2-Chloronaphthalene
2-Nitroaniline
1,4-Dinitrobenzene
Dimethylphthalate
1,3-Dinitrobenzene
Acenaphthylene
2,6-dinitrotoluene
1,2-Dinitrobenzene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-dinitrotoluene
2,3,4,6-Tetrachlorophenol
2,3,5,6-Tetrachlorophenol
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
n-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene

Carbazole
Di-n-butylphthalate
Bis(2-ethylhexyl) adipate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[a]anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo[b]fluoranthene
Benzo[K]fluoranthene
Benzo[a]pyrene
Indeno[1,2,3-cd]pyrene
Dibenz[a,h]anthracene
Benzo[g,h,i]perylene

0.291
0.343
0.282
0.244
0.282
0.311
0.260
0.282
0.343
0.307
0.257
0.340
0.281
0.260
0.204
0.204
0.213
0.231
0.285
0.343
0.239
0.239
0.190
0.166
0.178
0.266
0.266
0.283
0.170
0.128
0.234
0.234
0.152
0.207
0.207
0.121
0.121
0.188
0.188
0.188
0.171
0.170
0.171

ccccccccccccccccccccccccccccccccccccccccccc

0.322
0.379
0.311
0.269
0.311
0.344
0.287
0.311
0.379
0.339
0.284
0.376
0.311
0.287
0.226
0.226
0.235
0.256
0.315
0.379
0.264
0.264
0.210
0.184
0.196
0.293
0.293
0.313
0.188
0.141
0.259
0.259
0.167
0.229
0.229
0.134
0.134
0.207
0.207
0.207
0.189
0.188
0.189

cCcCccccccccccccccccccccccccccccccccccccccccc
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VOC and SVOC Compounds

EPA 8270M
Sample ID: LF1BMO1XA LF1BMO2XA
Matrix: XAD Tubes XAD Tubes
Preservation: None None
Decanted: None None
Batch QC: QC081105-MB QC081105-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8260/8270m EPA 8260/8270m
Instrument: AMX AMX
File ID: D120308.D D120308.D
Operator: ERL ERL
Date Sampled: 10/20/08 10/20/08
Date Received: 10/29/08 10/29/08
Date Prepared: 11/05/08 11/05/08
Date Cleanup: NA NA
Date Analyzed: 12/03/08 12/03/08
Sample Volume (m®): 0.52 0.473
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (pl): 1.00 1.00
Extract Volume (ul): 2000 2000
Units Concentration (ppbv) Q EDL (ppbv) Concentration (ppbv) Q EDL (ppbv)
VOC & SVOC COMPOUNDS:
Extraction Surrogate Recoveries (%)
Toluene-d8 59 40
4-Bromofluorobenzene 78 a7
2-Fluorophenol 96 48
Phenol-d5 108 51
Nitrobenzene-d5 83 41
2-Fluorobiphenyl 102 55
2,4,6-Tribromophenol 83 38
p-Terphenyl-d14 95 55

NA - Not applicable.

B - Analyte detected in the Method Blank.

J - Estimated value; detected between the RL and DL.

U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.

| - Concentration/Peak 1D uncertain due to potential interference.

RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.

EDL - Estimated detection limit is 50% of RL.
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (pl):
Extract Volume (ul):
Units

Concentration (ppbv)

VOC and SVOC Compounds

LF1BMO3XA

XAD Tubes
None
None
QC090224-MB
EPA 3540
NA

EPA 8270M

Duster
D031216.D
JAR
02/05/09
02/12/09
02/24/09
NA
03/13/09
0.50

NA

1.00
1.00
1.00
2000

Q

EPA 8270M

LF1BMO4XA

XAD Tubes
None
None
QC090224-MB
EPA 3540
NA

EPA 8270M

Duster
D031217.D
JAR
02/05/09
02/12/09
02/24/09
NA
03/13/09
0.48

NA

1.00
1.00
1.00
2000

EDL (ppbv) Concentration (ppbv)

Q EDL (ppbv)

VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane
1,2-Dichloroethane
1,1-Dichloropropene
Benzene

Carbon Tetrachloride
1,2-Dichloropropane
Trichloroethene
Dibromomethane
Bromodichloromethane
Pyridine
cis-1,3-Dichloropropene
N-nitrosodimethylamine
Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
1,2-Dibromoethane
Tetrachloroethene
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene
m/p-Xylenes

Bromoform

Styrene

0-Xylene
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
Isopropylbenzene
Bromobenzene

0.046 J

cCccCcCcccccccccccccccccccccccmccc

0.0768
0.0570
0.0639
0.0450
0.0886
0.0651
0.0757

0.100
0.0943
0.0455
0.0639
0.0427
0.0531
0.0639
0.0768
0.0651

0.120

0.108
0.0955
0.0648
0.0967
0.0611
0.0611

0.146
0.0600
0.0611
0.0967
0.0849
0.0692
0.0904

cCccCcccccccccccccccccccccccccccc

0.0843
0.0625
0.0701
0.0493
0.0972
0.0714
0.0830

0.110

0.104
0.0500
0.0701
0.0468
0.0582
0.0701
0.0843
0.0714

0.132

0.119

0.105
0.0711

0.106
0.0671
0.0671

0.160
0.0658
0.0671

0.106
0.0931
0.0759
0.0992
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VOC and SVOC Compounds

EPA 8270M

Sample ID: LF1BMO3XA LF1BMO4XA

Matrix: XAD Tubes XAD Tubes

Preservation: None None

Decanted: None None

Batch QC: QC090224-MB QC090224-MB

Preparation Method: EPA 3540 EPA 3540

Cleanup Method(s): NA NA

Analysis Method: EPA 8270M EPA 8270M

Instrument: Duster Duster

File ID: D031216.D D031217.D

Operator: JAR JAR

Date Sampled: 02/05/09 02/05/09

Date Received: 02/12/09 02/12/09

Date Prepared: 02/24/09 02/24/09

Date Cleanup: NA NA

Date Analyzed: 03/13/09 03/13/09

Sample Volume (m®): 0.50 0.48

Percent Solid: NA NA

Prep DF: 1.00 1.00

Analysis DF: 1.00 1.00

Injection Volume (pl): 1.00 1.00

Extract Volume (ul): 2000 2000

Units Concentration (ppbv) Q EDL (ppbv) Concentration (ppbv) Q EDL (ppbv)
VOC & SVOC COMPOUNDS:

2-Chlorotoluene U 0.0729 U 0.0800
n-Propylbenzene U 0.0692 U 0.0759
4-Chlorotoluene U 0.0729 U 0.0800
1,3,5-Trimethylbenzene U 0.0692 U 0.0759
tert-Butylbenzene U 0.0773 U 0.0848
1,2,4-Trimethylbenzene 0.800 0.0692 0.606 0.0759
sec-Butylbenzene U 0.0773 U 0.0848
Phenol U 0.0542 U 0.0595
bis(2-Chloroethyl)ether U 0.0824 U 0.0904
Aniline U 0.0536 U 0.0588
2-Chlorophenol U 0.0740 U 0.0812
1,3-Dichlorobenzene U 0.0846 U 0.0929
1,4-Dichlorobenzene U 0.0846 U 0.0929
p-Isopropyltoluene U 0.0773 U 0.0848
Benzyl Alcohol U 0.0623 U 0.0683
2-Methylphenol (m-cresol) U 0.0623 U 0.0683
1,2-Dichlorobenzene U 0.0846 U 0.0929
3,4-Methylphenol (o,p-cresol) U 0.0623 U 0.0683
bis(2-chloroisopropyl)ether U 0.0985 U 0.108
n-Butylbenzene U 0.0773 U 0.0848
N-nitroso-di-n-propylamine ] 0.0750 ] 0.0823
Hexachloroethane U 0.136 U 0.150
1,2-Dibromo-3-Chloropropane U 0.136 U 0.149
Nitrobenzene U 0.0709 U 0.0778
Isophorone U 0.0796 U 0.0873
2-Nitrophenol U 0.0801 U 0.0879
2,4-Dimethylphenol U 0.0703 U 0.0772
bis(2-Chloroethoxy)methane U 0.100 U 0.109
1,2,4-Trichlorobenzene U 0.104 U 0.115
Naphthalene U 0.0738 U 0.0810
2,4-Dichlorophenol U 0.0939 ] 0.103
4-Chloroaniline U 0.0735 U 0.0806
Hexachlorobutadiene U 0.150 U 0.165
1,2,3-Trichlorobenzene U 0.104 U 0.115
4-Chloro-3-methylphenol ] 0.0821 ] 0.0901
2-Methylnaphthalene U 0.0819 U 0.0898
1-Methylnaphthalene U 0.0819 U 0.0898
Hexachlorocyclopentadiene U 0.157 U 0.172
2,4,6-Trichlorophenol U 0.114 U 0.125
2,4,5-Trichlorophenol U 0.114 U 0.125
Diphenylamine U 0.0974 U 0.107
Azobenzene U 0.105 U 0.115
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (pl):
Extract Volume (ul):
Units

LF1BMO3XA

XAD Tubes
None
None
QC090224-MB
EPA 3540
NA

EPA 8270M

Duster
D031216.D
JAR
02/05/09
02/12/09
02/24/09
NA
03/13/09
0.50

NA

1.00
1.00
1.00
2000

Concentration (ppbv)

VOC and SVOC Compounds

Q

EPA 8270M

LF1BMO4XA

XAD Tubes
None
None
QC090224-MB
EPA 3540
NA

EPA 8270M

Duster
D031217.D
JAR
02/05/09
02/12/09
02/24/09
NA
03/13/09
0.48

NA

1.00
1.00
1.00
2000

EDL (ppbv) Concentration (ppbv)

Q EDL (ppbv)

VOC & SVOC COMPOUNDS:

2-Chloronaphthalene
2-Nitroaniline
1,4-Dinitrobenzene
Dimethylphthalate
1,3-Dinitrobenzene
Acenaphthylene
2,6-dinitrotoluene
1,2-Dinitrobenzene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-dinitrotoluene
2,3,4,6-Tetrachlorophenol
2,3,5,6-Tetrachlorophenol
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
n-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene

Carbazole
Di-n-butylphthalate
Bis(2-ethylhexyl) adipate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[a]anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo[b]fluoranthene
Benzo[K]fluoranthene
Benzo[a]pyrene
Indeno[1,2,3-cd]pyrene
Dibenz[a,h]anthracene
Benzo[g,h,ilperylene

cCcCccccccccccccccccccccccccccccccccccccccccc

0.0936
0.0795
0.0968
0.112
0.0968
0.0876
0.105
0.0968
0.0795
0.089
0.106
0.0801
0.0968
0.105
0.134
0.134
0.128
0.118
0.0957
0.0795
0.114
0.114
0.143
0.164
0.153
0.103
0.103
0.096
0.160
0.213
0.116
0.116
0.180
0.131
0.131
0.225
0.225
0.145
0.145
0.145
0.159
0.160
0.159

cCcccccccccccccccccccccccccccccccccccccccccc

0.103
0.0873
0.106
0.123
0.106
0.0962
0.115
0.106
0.0873
0.0974
0.116
0.0879
0.106
0.115
0.147
0.147
0.140
0.129
0.105
0.0873
0.125
0.125
0.157
0.180
0.168
0.113
0.113
0.106
0.176
0.234
0.128
0.128
0.197
0.144
0.144
0.247
0.247
0.159
0.159
0.159
0.175
0.176
0.175
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Sample ID: LF1BMO3XA
Matrix: XAD Tubes
Preservation: None
Decanted: None
Batch QC: QC090224-MB
Preparation Method: EPA 3540
Cleanup Method(s): NA
Analysis Method: EPA 8270M
Instrument: Duster
File ID: D031216.D
Operator: JAR
Date Sampled: 02/05/09
Date Received: 02/12/09
Date Prepared: 02/24/09
Date Cleanup: NA
Date Analyzed: 03/13/09
Sample Volume (m®): 0.50
Percent Solid: NA
Prep DF: 1.00
Analysis DF: 1.00
Injection Volume (pl): 1.00
Extract Volume (ul): 2000

Units

Concentration (ppbv)

Q EDL (ppbv)

VOC and SVOC Compounds
EPA 8270M

LF1BMO4XA

XAD Tubes

None

None

QC090224-MB

EPA 3540

NA

EPA 8270M

Duster

D031217.D

JAR

02/05/09

02/12/09

02/24/09

NA

03/13/09

0.48

NA

1.00

1.00

1.00

2000
Concentration (ppbv)

Q EDL (ppbv)

VOC & SVOC COMPOUNDS:

Extraction Surrogate Recoveries (%)

Toluene-d8 80
4-Bromofluorobenzene 95
2-Fluorophenol 91
Phenol-d5 105
Nitrobenzene-d5 80
2-Fluorobiphenyl 92
2,4,6-Tribromophenol 85
p-Terphenyl-d14 96

NA - Not applicable.

B - Analyte detected in the Method Blank.

J - Estimated value; detected between the RL and DL.

U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.

| - Concentration/Peak ID uncertain due to potential interference.

55

87
100
77
88
81

RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.

EDL - Estimated detection limit is 50% of RL.
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (pl):
Extract Volume (ul):
Units

LF1BGO1XA

XAD Tubes
None
None

QC081105-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120309.D
ERL

10/20/08
10/29/08
11/05/08

NA

12/04/08

0.474

NA

1.00

1.00

1.00

2000

Concentration (ppbv)

VOC and SVOC Compounds

EPA 8270M

LF1BGO2XA

XAD Tubes
None
None
QC090224-MB
EPA 3540
NA

EPA 8270M

Duster
D031218.D
JAR
02/05/09
02/12/09
02/24/09
NA
03/13/09
0.375
NA

1.00
1.00
1.00
2000

Q EDL (ppbv) Concentration (ppbv)

Q EDL (ppbv)

VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane
1,2-Dichloroethane
1,1-Dichloropropene
Benzene

Carbon Tetrachloride
1,2-Dichloropropane
Trichloroethene
Dibromomethane
Bromodichloromethane
Pyridine
cis-1,3-Dichloropropene
N-nitrosodimethylamine
Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
1,2-Dibromoethane
Tetrachloroethene
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene
m/p-Xylenes

Bromoform

Styrene

0-Xylene
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
Isopropylbenzene
Bromobenzene

1.85
0.475

101

2.60
1.57

67
95.9

12.5
65.2

11.2

0.392
0.528
0.471
0.670
0.340
0.463
0.398
0.301
0.319
0.661
0.471
0.706
0.568
0.471
0.392
0.463

cccccccgwccc

ccCcc

U 0.278
0.315
0.465
U 0.312
0.493
0.493
U 0.207
0.502
0.493
U 0.312
U 0.355
0.435
U 0.333

0.146

0.510

0.315

39.3

3.99
1.33

59.9
55.2

13.7
35.3

9.15

0.104
0.0774
0.0868
0.0611

0.120
0.0883

0.103

0.136

0.128
0.0618
0.0868
0.0579
0.0720
0.0868

0.104
0.0883

0.163

0.147

0.130
0.0880

0.131
0.0830
0.0830

0.198
0.0814
0.0830

0.131

0.115
0.0940
U 0.123

cCcCcccogccccc CCwCuwC

cCoOOoOC

CcCCo
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (pl):
Extract Volume (ul):
Units

LF1BGO1XA

XAD Tubes
None
None

QC081105-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120309.D
ERL

10/20/08
10/29/08
11/05/08

NA

12/04/08
0.474

NA

1.00

1.00

1.00

2000

Concentration (ppbv)

VOC and SVOC Compounds

EPA 8270M

LF1BGO2XA

XAD Tubes
None
None
QC090224-MB
EPA 3540
NA

EPA 8270M

Duster
D031218.D
JAR
02/05/09
02/12/09
02/24/09
NA
03/13/09
0.375
NA

1.00
1.00
1.00
2000

Q EDL (ppbv) Concentration (ppbv)

Q EDL (ppbv)

VOC & SVOC COMPOUNDS:

2-Chlorotoluene
n-Propylbenzene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene

Phenol
bis(2-Chloroethyl)ether
Aniline

2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
p-Isopropyltoluene

Benzyl Alcohol
2-Methylphenol (m-cresol)
1,2-Dichlorobenzene
3,4-Methylphenol (o,p-cresol)
bis(2-chloroisopropyl)ether
n-Butylbenzene
N-nitroso-di-n-propylamine
Hexachloroethane
1,2-Dibromo-3-Chloropropane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
1,2,4-Trichlorobenzene
Naphthalene
2,4-Dichlorophenol
4-Chloroaniline
Hexachlorobutadiene
1,2,3-Trichlorobenzene
4-Chloro-3-methylphenol
2-Methylnaphthalene
1-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
Diphenylamine
Azobenzene

191
16.5

40.3
11.5

106
8.87

34.2
44.8
126

2.23
0.90

5.27388
11.74393

4.53
23.1

0.520

2.78
1.58

@)

ccccc

cCcCcC ccccccc

ccccc

0.413
0.435
0.413
0.435
0.390
0.435
0.390
0.556
0.366
0.562
0.407
0.356
0.356
0.390
0.484
0.484
0.356
0.484
0.306
0.390
0.402
0.221
0.221
0.425
0.378
0.376
0.428
0.302
0.288
0.408
0.321
0.410
0.201
0.288
0.367
0.368
0.368
0.192
0.265
0.265
0.309
0.287

7.21

11.9
3.92
26.1
2.51
1.42

0.232
8.04
10.4

0.387

1.12

0.215
111

U 0.0990
0.0940

U 0.0990
0.0940

0.105

D 0.0940
0.105
0.0736
0.112
0.073
0.101
0.115
0.115
0.105
U 0.0846
U 0.0846
0.115
0.0846
0.134
0.105
0.102
0.185
0.185
0.0963
0.108
0.109
0.0955
0.135
0.142
0.100
0.127
0.100
0.204
0.142
0.111
0.111
0.111
0.213
0.154
0.154
0.132
0.142

cCccCc

cC

wCCcCcccccc

cccccccccccc
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Sample ID: LF1BGO1XA
Matrix: XAD Tubes
Preservation: None
Decanted: None
Batch QC: QC081105-MB
Preparation Method: EPA 3540
Cleanup Method(s): NA
Analysis Method: EPA 8260/8270m
Instrument: AMX
File ID: D120309.D
Operator: ERL
Date Sampled: 10/20/08
Date Received: 10/29/08
Date Prepared: 11/05/08
Date Cleanup: NA
Date Analyzed: 12/04/08
Sample Volume (m®): 0.474
Percent Solid: NA
Prep DF: 1.00
Analysis DF: 1.00
Injection Volume (pl): 1.00
Extract Volume (ul): 2000

Units Concentration (ppbv)

VOC and SVOC Compounds
EPA 8270M

LF1BGO2XA

XAD Tubes
None
None
QC090224-MB
EPA 3540
NA
EPA 8270M
Duster
D031218.D
JAR
02/05/09
02/12/09
02/24/09
NA
03/13/09
0.375
NA
1.00
1.00
1.00
2000

Q EDL (ppbv) Concentration (ppbv)

Q EDL (ppbv)

VOC & SVOC COMPOUNDS:

2-Chloronaphthalene
2-Nitroaniline
1,4-Dinitrobenzene
Dimethylphthalate
1,3-Dinitrobenzene
Acenaphthylene
2,6-dinitrotoluene
1,2-Dinitrobenzene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-dinitrotoluene
2,3,4,6-Tetrachlorophenol
2,3,5,6-Tetrachlorophenol
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
n-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene

Carbazole
Di-n-butylphthalate
Bis(2-ethylhexyl) adipate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[a]anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo[b]fluoranthene
Benzo[Kk]fluoranthene
Benzo[a]pyrene
Indeno[1,2,3-cd]pyrene
Dibenz[a,h]anthracene
Benzo[g,h,i]perylene

1.74

0.322
0.379
0.311
0.269
0.311
0.344
0.287
0.311
0.379
0.339
0.284
0.376
0.311
0.287
0.226
0.226
0.235
0.256
0.315
0.379
0.264
0.264
0.210
0.184
0.196
0.293
0.293
0.313
0.188
0.141
0.259
0.259
0.167
0.229
0.229
0.134
0.134
0.207
0.207
0.207
0.189
0.188
0.189

cCcccccccccc

ccccccccccccccccccccccccccccccc

0.127
0.108
0.131
0.152
0.131
0.119
0.142
0.131
0.108
0.121
0.144
0.109
0.132
0.142
0.181
0.181
0.174
0.160
0.130
0.108
0.155
0.155
0.195
0.223
0.208
0.139
0.139
0.131
0.218
0.290
0.158
0.158
0.244
0.179
0.179
0.305
0.305
0.197
0.197
0.197
0.216
0.218
0.216

cCcccccccccccccccccccccccccccccccccccccccccc
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Sample ID: LF1BGO1XA
Matrix: XAD Tubes
Preservation: None
Decanted: None
Batch QC: QC081105-MB
Preparation Method: EPA 3540
Cleanup Method(s): NA
Analysis Method: EPA 8260/8270m
Instrument: AMX
File ID: D120309.D
Operator: ERL
Date Sampled: 10/20/08
Date Received: 10/29/08
Date Prepared: 11/05/08
Date Cleanup: NA
Date Analyzed: 12/04/08
Sample Volume (m®): 0.474
Percent Solid: NA
Prep DF: 1.00
Analysis DF: 1.00
Injection Volume (pl): 1.00
Extract Volume (ul): 2000

Units

Concentration (ppbv)

VOC and SVOC Compounds
EPA 8270M

LF1BGO2XA

XAD Tubes
None
None
QC090224-MB
EPA 3540
NA
EPA 8270M
Duster
D031218.D
JAR
02/05/09
02/12/09
02/24/09
NA
03/13/09
0.375
NA
1.00
1.00
1.00
2000

EDL (ppbv) Concentration (ppbv)

Q EDL (ppbv)

VOC & SVOC COMPOUNDS:

Extraction Surrogate Recoveries (%)

Toluene-d8 74
4-Bromofluorobenzene 91
2-Fluorophenol 93
Phenol-d5 83
Nitrobenzene-d5 95
2-Fluorobiphenyl 104
2,4,6-Tribromophenol 69
p-Terphenyl-d14 101

NA - Not applicable.

B - Analyte detected in the Method Blank.

J - Estimated value; detected between the RL and DL.
U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.

76

92
73
73
86
87

| - Concentration/Peak 1D uncertain due to potential interference.
RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.

EDL - Estimated detection limit is 50% of RL.
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VOC and SVOC Compounds

EPA 8270M

Sample ID: LF1BLO1XA LF1BLO2XA

Matrix: XAD Tubes XAD Tubes

Preservation: None None

Decanted: None None

Batch QC: QC081105-MB QC090224-MB

Preparation Method: EPA 3540 EPA 3540

Cleanup Method(s): NA NA

Analysis Method: EPA 8260/8270m EPA 8270M

Instrument: AMX Duster

File ID: D120310.D D031219.D

Operator: ERL JAR

Date Sampled: 10/20/08 39849

Date Received: 10/29/08 39856

Date Prepared: 11/05/08 39868

Date Cleanup: NA NA

Date Analyzed: 12/04/08 39885.27917

Sample Volume (m3): 0.490 0.453646667

Percent Solid: NA NA

Prep DF: 1.00 1

Analysis DF: 1.00 1

Injection Volume (pl): 1.00 1

Extract Volume (ul): 2000 2000

Units Concentration (ppbv) Q EDL (ppbv) Concentration (ppbv) Q EDL (ppbv)
VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane U 0.379 U 0.0863
1,2-Dichloroethane V] 0.511 V] 0.0640
1,1-Dichloropropene U 0.456 U 0.0718
Benzene 0.742 JB 0.647 0.0507 JB 0.0505
Carbon Tetrachloride 0.790 B 0.329 U 0.0995
1,2-Dichloropropane U 0.447 U 0.0731
Trichloroethene U 0.385 U 0.0850
Dibromomethane U 0.291 U 0.112
Bromodichloromethane U 0.309 U 0.106
Pyridine U 0.639 U 0.0512
cis-1,3-Dichloropropene ] 0.456 ] 0.0718
N-nitrosodimethylamine U 0.683 U 0.0479
Toluene 0.748 J 0.549 U 0.0596
trans-1,3-Dichloropropene U 0.456 U 0.0718
1,1,2-Trichloroethane U 0.379 U 0.0863
1,3-Dichloropropane U 0.447 U 0.0731
Dibromochloromethane U 0.135
1,2-Dibromoethane V] 0.269 V] 0.121
Tetrachloroethene U 0.305 ] 0.107
Chlorobenzene U 0.449 U 0.0728
1,1,1,2-Tetrachloroethane U 0.301 U 0.109
Ethylbenzene U 0.476 U 0.0687
m/p-Xylenes U 0.476 U 0.0687
Bromoform U 0.200 U 0.163
Styrene U 0.485 U 0.0674
0-Xylene U 0.476 U 0.0687
1,1,2,2-Tetrachloroethane U 0.301 U 0.109
1,2,3-Trichloropropane U 0.343 U 0.0953
Isopropylbenzene ] 0.421 U 0.0777
Bromobenzene U 0.322 U 0.102
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (pl):
Extract Volume (ul):
Units

LF1BLO1XA

XAD Tubes
None
None

QC081105-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120310.D
ERL

10/20/08
10/29/08
11/05/08

NA

12/04/08
0.490

NA

1.00

1.00

1.00

2000

Concentration (ppbv)

o

EDL (ppbv)

VOC and SVOC Compounds

EPA 8270M

LF1BLO2XA

XAD Tubes

None

None

QC090224-MB

EPA 3540

NA

EPA 8270M

Duster

D031219.D

JAR

39849

39856

39868

NA

39885.27917

0.453646667

NA

1

1

1

2000
Concentration (ppbv)

Q EDL (ppbv)

VOC & SVOC COMPOUNDS:

2-Chlorotoluene
n-Propylbenzene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene

Phenol
bis(2-Chloroethyl)ether
Aniline

2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
p-Isopropyltoluene

Benzyl Alcohol
2-Methylphenol (m-cresol)
1,2-Dichlorobenzene
3,4-Methylphenol (o,p-cresol)
bis(2-chloroisopropyl)ether
n-Butylbenzene
N-nitroso-di-n-propylamine
Hexachloroethane
1,2-Dibromo-3-Chloropropane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
1,2,4-Trichlorobenzene
Naphthalene
2,4-Dichlorophenol
4-Chloroaniline
Hexachlorobutadiene
1,2,3-Trichlorobenzene
4-Chloro-3-methylphenol
2-Methylnaphthalene
1-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
Diphenylamine
Azobenzene

cccCcccccccccCcCccccccccccccccccccccccccccccc

0.399
0.421
0.399
0.421
0.377
0.421
0.377
0.537
0.354
0.543
0.393
0.344
0.344
0.377
0.468
0.468
0.344
0.468
0.296
0.377
0.388
0.214
0.214
0.411
0.366
0.363
0.414
0.292
0.279
0.394
0.310
0.396
0.194
0.279
0.355
0.356
0.356
0.185
0.256
0.256
0.299
0.277

ccccccccccccCcCccccccccccccccccccccccccccccc

0.0819
0.0777
0.0819
0.0777
0.0868
0.0777
0.0868
0.0609
0.0925
0.0602
0.0831
0.0951
0.0951
0.0868
0.0699
0.0699
0.0951
0.0699
0.111
0.0868
0.0842
0.153
0.153
0.0796
0.0894
0.0900
0.0790
0.112
0.117
0.0829
0.105
0.0825
0.169
0.117
0.0922
0.0920
0.0920
0.176
0.128
0.128
0.109
0.118
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (pl):
Extract Volume (ul):
Units

LF1BLO1XA

XAD Tubes
None
None

QC081105-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120310.D
ERL

10/20/08
10/29/08
11/05/08

NA

12/04/08
0.490

NA

1.00

1.00

1.00

2000

Concentration (ppbv)

o

EDL (ppbv)

VOC and SVOC Compounds

EPA 8270M

LF1BLO2XA

XAD Tubes

None

None

QC090224-MB

EPA 3540

NA

EPA 8270M

Duster

D031219.D

JAR

39849

39856

39868

NA

39885.27917

0.453646667

NA

1

1

1

2000
Concentration (ppbv)

Q EDL (ppbv)

VOC & SVOC COMPOUNDS:

2-Chloronaphthalene
2-Nitroaniline
1,4-Dinitrobenzene
Dimethylphthalate
1,3-Dinitrobenzene
Acenaphthylene
2,6-dinitrotoluene
1,2-Dinitrobenzene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-dinitrotoluene
2,3,4,6-Tetrachlorophenol
2,3,5,6-Tetrachlorophenol
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
n-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene

Carbazole
Di-n-butylphthalate
Bis(2-ethylhexyl) adipate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[a]anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo[b]fluoranthene
Benzo[K]fluoranthene
Benzo[a]pyrene
Indeno[1,2,3-cd]pyrene
Dibenz[a,h]anthracene
Benzo[g,h,i]perylene

ccccccccccccccccccccccccccccccccccccccccccc

0.311
0.366
0.301
0.260
0.301
0.332
0.278
0.301
0.366
0.328
0.275
0.363
0.301
0.278
0.218
0.218
0.228
0.247
0.304
0.366
0.255
0.255
0.203
0.178
0.190
0.284
0.284
0.302
0.182
0.136
0.250
0.250
0.162
0.221
0.221
0.129
0.129
0.200
0.200
0.200
0.183
0.182
0.183

ccccccccccccccccccccccccccccccccccccccccccc

0.105
0.0893
0.109
0.126
0.109
0.0984
0.118
0.109
0.0893
0.100
0.119
0.0900
0.109
0.118
0.150
0.150
0.144
0.132
0.107
0.0893
0.128
0.128
0.161
0.184
0.172
0.115
0.115
0.108
0.180
0.240
0.131
0.131
0.202
0.148
0.148
0.253
0.253
0.163
0.163
0.163
0.179
0.180
0.179
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (pl):
Extract Volume (ul):
Units

LF1BLO1XA

XAD Tubes
None
None

QC081105-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120310.D
ERL

10/20/08
10/29/08
11/05/08

NA

12/04/08
0.490

NA

1.00

1.00

1.00

2000

Concentration (ppbv)

VOC and SVOC Compounds
EPA 8270M

LF1BLO2XA

XAD Tubes
None
None
QC090224-MB
EPA 3540
NA
EPA 8270M
Duster
D031219.D
JAR
39849
39856
39868
NA
39885.27917
0.453646667
NA
1
1
1
2000

Q EDL (ppbv) Concentration (ppbv)

Q EDL (ppbv)

VOC & SVOC COMPOUNDS:

Extraction Surrogate Recoveries (%)

Toluene-d8

4-Bromofluorobenzene

2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14

NA - Not applicable.

56

98
113
87
92
82
100

B - Analyte detected in the Method Blank.
J - Estimated value; detected between the RL and DL.

U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.
| - Concentration/Peak ID uncertain due to potential interference.

RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.
EDL - Estimated detection limit is 50% of RL.

56

82
95
81
83
84
88
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VOC and SVOC Compounds

EPA 8270M

Sample ID: QC081105-MB QC090224-MB

Matrix: XAD Tubes XAD Tubes
Preservation: None None

Decanted: None None

Batch QC: QC081105-MB QC090224-MB

Preparation Method: EPA 3540 EPA 3540

Cleanup Method(s): NA NA

Analysis Method: EPA 8260/8270m EPA 8270M

Instrument: Duster Duster

File ID: D120304.D D031214.D

Operator: ERL JAR

Date Sampled: NA NA

Date Received: NA NA

Date Prepared: 11/5/2008 2/24/2009

Date Cleanup: NA NA

Date Analyzed: 12/3/2008 3/13/2009

Sample Volume (m3): 1.00 0.453646667

Percent Solid: NA NA

Prep DF: 1.00 1

Analysis DF: 1.00 1

Injection Volume (pl): 1.00 1

Extract Volume (ul): 2000 2000

Units Concentration (ppbv) EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane U 0.186 U 0.0882
1,2-Dichloroethane U 0.250 U 0.0654
1,1-Dichloropropene u 0.223 U 0.0734
Benzene 0.114J 0.317 0.0676 J  0.0517
Carbon Tetrachloride 0.112 0.161 U 0.102
1,2-Dichloropropane U 0.219 U 0.0747
Trichloroethene U 0.189 U 0.0869
Dibromomethane U 0.143 U 0.115
Bromodichloromethane U 0.151 U 0.108
Pyridine U 0.313 U 0.0523
cis-1,3-Dichloropropene U 0.223 U 0.0734
N-nitrosodimethylamine U 0.335 U 0.0490
Toluene U 0.269 U 0.0609
trans-1,3-Dichloropropene U 0.223 U 0.0734
1,1,2-Trichloroethane U 0.186 U 0.0882
1,3-Dichloropropane U 0.219 U 0.0747
Dibromochloromethane U 0.138
1,2-Dibromoethane U 0.132 U 0.124
Tetrachloroethene U 0.149 U 0.110
Chlorobenzene U 0.220 U 0.0744
1,1,1,2-Tetrachloroethane U 0.148 ] 0.111
Ethylbenzene U 0.233 U 0.0702
m/p-Xylenes U 0.233 U 0.0702
Bromoform U 0.098 U 0.167
Styrene ] 0.238 U 0.0689
o-Xylene U 0.233 U 0.0702
1,1,2,2-Tetrachloroethane U 0.148 U 0.111
1,2,3-Trichloropropane U 0.168 U 0.0975
Isopropylbenzene U 0.206 U 0.0795
Bromobenzene U 0.158 U 0.104
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VOC and SVOC Compounds

EPA 8270M

Sample ID: QC081105-MB QC090224-MB

Matrix: XAD Tubes XAD Tubes
Preservation: None None

Decanted: None None

Batch QC: QC081105-MB QC090224-MB

Preparation Method: EPA 3540 EPA 3540

Cleanup Method(s): NA NA

Analysis Method: EPA 8260/8270m EPA 8270M

Instrument: Duster Duster

File ID: D120304.D D031214.D

Operator: ERL JAR

Date Sampled: NA NA

Date Received: NA NA

Date Prepared: 11/5/2008 2/24/2009

Date Cleanup: NA NA

Date Analyzed: 12/3/2008 3/13/2009

Sample Volume (m3): 1.00 0.453646667

Percent Solid: NA NA

Prep DF: 1.00 1

Analysis DF: 1.00 1

Injection Volume (pl): 1.00 1

Extract Volume (ul): 2000 2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

2-Chlorotoluene U 0.196 U 0.0837
n-Propylbenzene U 0.206 U 0.0795
4-Chlorotoluene U 0.196 U 0.0837
1,3,5-Trimethylbenzene U 0.206 U 0.0795
tert-Butylbenzene U 0.185 U 0.0888
1,2,4-Trimethylbenzene U 0.206 U 0.0795
sec-Butylbenzene U 0.185 U 0.0888
Phenol U 0.263 U 0.0622
bis(2-Chloroethyl)ether U 0.173 U 0.0946
Aniline U 0.266 U 0.0616
2-Chlorophenol U 0.193 U 0.0850
1,3-Dichlorobenzene U 0.169 U 0.0972
1,4-Dichlorobenzene U 0.169 U 0.0972
p-Isopropyltoluene U 0.185 U 0.0888
Benzyl Alcohol U 0.229 U 0.0715
2-Methylphenol (m-cresol) U 0.229 U 0.0715
1,2-Dichlorobenzene U 0.169 U 0.0972
3,4-Methylphenol (o,p-cresol) U 0.229 U 0.0715
bis(2-chloroisopropyl)ether U 0.145 U 0.113
n-Butylbenzene U 0.185 U 0.0888
N-nitroso-di-n-propylamine ] 0.190 U 0.0861
Hexachloroethane U 0.105 U 0.157
1,2-Dibromo-3-Chloropropane U 0.105 U 0.156
Nitrobenzene U 0.201 U 0.0814
Isophorone U 0.179 U 0.0914
2-Nitrophenol U 0.178 U 0.0920
2,4-Dimethylphenol U 0.203 U 0.0808
bis(2-Chloroethoxy)methane U 0.143 U 0.114
1,2,4-Trichlorobenzene U 0.137 U 0.120
Naphthalene U 0.193 U 0.0848
2,4-Dichlorophenol U 0.152 U 0.108
4-Chloroaniline U 0.194 U 0.0844
Hexachlorobutadiene U 0.0950 U 0.172
1,2,3-Trichlorobenzene U 0.137 U 0.120
4-Chloro-3-methylphenol ] 0.174 U 0.0943
2-Methylnaphthalene U 0.174 U 0.0940
1-Methylnaphthalene U 0.174 U 0.0940
Hexachlorocyclopentadiene U 0.0909 U 0.180
2,4,6-Trichlorophenol U 0.126 U 0.131
2,4,5-Trichlorophenol U 0.126 U 0.131
Diphenylamine U 0.146 U 0.112
Azobenzene U 0.136 U 0.120
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VOC and SVOC Compounds

EPA 8270M

Sample ID: QC081105-MB QC090224-MB

Matrix: XAD Tubes XAD Tubes
Preservation: None None

Decanted: None None

Batch QC: QC081105-MB QC090224-MB
Preparation Method: EPA 3540 EPA 3540

Cleanup Method(s): NA NA

Analysis Method: EPA 8260/8270m EPA 8270M

Instrument: Duster Duster

File ID: D120304.D D031214.D

Operator: ERL JAR

Date Sampled: NA NA

Date Received: NA NA

Date Prepared: 11/5/2008 2/24/2009

Date Cleanup: NA NA

Date Analyzed: 12/3/2008 3/13/2009

Sample Volume (m3): 1.00 0.453646667

Percent Solid: NA NA

Prep DF: 1.00 1

Analysis DF: 1.00 1

Injection Volume (pl): 1.00 1

Extract Volume (ul): 2000 2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

2-Chloronaphthalene U 0.152 U 0.108
2-Nitroaniline U 0.179 U 0.0913
1,4-Dinitrobenzene U 0.147 U 0.111
Dimethylphthalate U 0.128 U 0.128
1,3-Dinitrobenzene U 0.147 U 0.111
Acenaphthylene U 0.163 U 0.101
2,6-dinitrotoluene U 0.136 U 0.120
1,2-Dinitrobenzene U 0.147 U 0.111
3-Nitroaniline ] 0.179 U 0.0913
Acenaphthene U 0.161 U 0.102
2,4-Dinitrophenol u 0.135 U 0.122
4-Nitrophenol U 0.178 U 0.0920
Dibenzofuran U 0.147 U 0.111
2,4-dinitrotoluene U 0.136 U 0.120
2,3,4,6-Tetrachlorophenol U 0.107 U 0.153
2,3,5,6-Tetrachlorophenol U 0.107 U 0.153
Diethylphthalate U 0.112 U 0.147
4-Chlorophenyl-phenylether U 0.121 U 0.135
Fluorene U 0.149 U 0.110
4-Nitroaniline U 0.179 U 0.0913
4,6-Dinitro-2-methylphenol U 0.125 U 0.131
n-Nitrosodiphenylamine U 0.125 U 0.131
4-Bromophenyl phenyl ether U 0.0995 U 0.165
Hexachlorobenzene U 0.0870 U 0.188
Pentachlorophenol U 0.0931 U 0.176
Phenanthrene U 0.139 U 0.118
Anthracene U 0.139 U 0.118
Carbazole U 0.148 U 0.111
Di-n-butylphthalate ] 0.0890 ] 0.184
Bis(2-ethylhexyl) adipate U 0.0669 U 0.245
Fluoranthene U 0.123 U 0.134
Pyrene U 0.123 U 0.134
Butylbenzylphthalate U 0.0793 U 0.207
Benz[a]anthracene U 0.109 U 0.151
Chrysene U 0.109 U 0.151
bis(2-Ethylhexyl)phthalate U 0.0635 U 0.258
Di-n-octylphthalate U 0.0635 U 0.258
Benzo[b]fluoranthene U 0.0982 U 0.167
Benzo[Kk]fluoranthene U 0.0982 U 0.167
Benzo[a]pyrene U 0.0982 U 0.167
Indeno[1,2,3-cd]pyrene U 0.0897 U 0.183
Dibenz[a,h]anthracene U 0.0890 U 0.184
Benzo[g,h,ilperylene U 0.0897 U 0.183

Page 120 of 447



VOC and SVOC Compounds

EPA 8270M
Sample ID: QC081105-MB QC090224-MB
Matrix: XAD Tubes XAD Tubes
Preservation: None None
Decanted: None None
Batch QC: QC081105-MB QC090224-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8260/8270m EPA 8270M
Instrument: Duster Duster
File ID: D120304.D D031214.D
Operator: ERL JAR
Date Sampled: NA NA
Date Received: NA NA
Date Prepared: 11/5/2008 2/24/2009
Date Cleanup: NA NA
Date Analyzed: 12/3/2008 3/13/2009
Sample Volume (m3): 1.00 0.453646667
Percent Solid: NA NA
Prep DF: 1.00 1
Analysis DF: 1.00 1
Injection Volume (pl): 1.00 1
Extract Volume (ul): 2000 2000
Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:
Extraction Surrogate Recoveries (%)
Toluene-d8 73 78
4-Bromofluorobenzene 81 90
2-Fluorophenol 86 93
Phenol-d5 98 107
Nitrobenzene-d5 77 88
2-Fluorobiphenyl 86 92
2,4,6-Tribromophenol 79 87
p-Terphenyl-d14 85 91

NA - Not applicable.

B - Analyte detected in the Method Blank.

J - Estimated value; detected between the RL and DL.

U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.

| - Concentration/Peak ID uncertain due to potential interference.

RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.

EDL - Estimated detection limit is 50% of RL.
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (pl):
Extract Volume (ul):
Units

VOC and SVOC Compounds
EPA 8270M

QC090224-MBS

XAD Tubes
None

None
QC090224-MB
EPA 3540
NA

EPA 8270M
Duster
D031215.D
JAR

NA

NA
2/24/2009
NA
3/13/2009
0.453646667
NA

1

1

1

2000

Concentration (ppbv)

Q EDL

% Recovery

VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane
1,2-Dichloroethane
1,1-Dichloropropene
Benzene

Carbon Tetrachloride
1,2-Dichloropropane
Trichloroethene
Dibromomethane
Bromodichloromethane
Pyridine
cis-1,3-Dichloropropene
N-nitrosodimethylamine
Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
1,2-Dibromoethane
Tetrachloroethene
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene
m/p-Xylenes

Bromoform

Styrene

0-Xylene
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
Isopropylbenzene
Bromobenzene

0.994
1.57
0.744
1.37
0.680
2.36
1.69
3.41
2.76
2.03
2.38
2.00
2.26
2.52
2.92
2.62
4.62
4.46
3.56
2.82
4.02
2.81
2.97
6.69
2.78
2.86
4.49
3.90
3.43
4.10

0.0882
0.0654
0.0734

B 0.0517

0.102
0.0747
0.0869

0.115

0.108
0.0523
0.0734
0.0490
0.0609
0.0734
0.0882
0.0747

0.138

0.124

0.110
0.0744

0.111
0.0702
0.0702

0.167
0.0689
0.0702

0.111
0.0975
0.0795

0.104

23
48
20
53
13
63
39
59
51

65
81
74
69
66

67
72
65
76
72
80
85
80
81
81
81
80
86
79
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (pl):
Extract Volume (ul):
Units

VOC and SVOC Compounds
EPA 8270M

QC090224-MBS

XAD Tubes
None

None
QC090224-MB
EPA 3540
NA

EPA 8270M
Duster
D031215.D
JAR

NA

NA
2/24/2009
NA
3/13/2009
0.453646667
NA

1

1

1

2000

Concentration (ppbv)

Q EDL

% Recovery

VOC & SVOC COMPOUNDS:

2-Chlorotoluene
n-Propylbenzene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene

Phenol
bis(2-Chloroethyl)ether
Aniline

2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
p-Isopropyltoluene

Benzyl Alcohol
2-Methylphenol (m-cresol)
1,2-Dichlorobenzene
3,4-Methylphenol (o,p-cresol)
bis(2-chloroisopropyl)ether
n-Butylbenzene
N-nitroso-di-n-propylamine
Hexachloroethane
1,2-Dibromo-3-Chloropropane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
1,2,4-Trichlorobenzene
Naphthalene
2,4-Dichlorophenol
4-Chloroaniline
Hexachlorobutadiene
1,2,3-Trichlorobenzene
4-Chloro-3-methylphenol
2-Methylnaphthalene
1-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
Diphenylamine
Azobenzene

3.39
3.31
3.51
3.40
3.93
3.55
3.86
2.76
3.83
2.14
3.50
8.62
8.79
3.95
3.03
3.08
8.79
3.18
4.88
4.03
3.81
6.43
6.18
3.45
3.95
3.93
2.57
4.95
10.9
8.17
4.68
1.86
15.8
5.28
3.99
4.09
4.24
3.94
5.43
5.13
4.86
5.02

0.0837
0.0795
0.0837
0.0795
0.0888
0.0795
0.0888
0.0622
0.0946
0.0616
0.0850
0.0972
0.0972
0.0888
0.0715
0.0715
0.0972
0.0715
0.113
0.0888
0.0861
0.157
0.156
0.0814
0.0914
0.0920
0.0808
0.114
0.120
0.0848
0.108
0.0844
0.172
0.120
0.0943
0.0940
0.0940
0.180
0.131
0.131
0.112
0.120
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (pl):
Extract Volume (ul):
Units

VOC and SVOC Compounds
EPA 8270M

QC090224-MBS

XAD Tubes
None

None
QC090224-MB
EPA 3540
NA

EPA 8270M
Duster
D031215.D
JAR

NA

NA
2/24/2009
NA
3/13/2009
0.453646667
NA

1

1

1

2000

Concentration (ppbv)

Q EDL

% Recovery

VOC & SVOC COMPOUNDS:

2-Chloronaphthalene
2-Nitroaniline
1,4-Dinitrobenzene
Dimethylphthalate
1,3-Dinitrobenzene
Acenaphthylene
2,6-dinitrotoluene
1,2-Dinitrobenzene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-dinitrotoluene
2,3,4,6-Tetrachlorophenol
2,3,5,6-Tetrachlorophenol
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
n-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene

Carbazole
Di-n-butylphthalate
Bis(2-ethylhexyl) adipate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[a]anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo[b]fluoranthene
Benzo[K]fluoranthene
Benzo[a]pyrene
Indeno[1,2,3-cd]pyrene
Dibenz[a,h]anthracene
Benzo[g,h,ilperylene

4.62
3.55
4.24
5.60
4.29
4.43
4.74
4.25
2.13
4.23
4.21
3.60
4.77
4.84
6.15
6.09
6.19
5.51
4.76
2.88
4.96
5.95
7.05
7.84
7.02
5.36
5.26
4.98
9.45
114
6.08
6.14
8.73
6.71
6.75
11.6
11.2
7.20
6.98
6.82
7.45
7.73
7.53

0.108
0.0913
0.111
0.128
0.111
0.101
0.120
0.111
0.0913
0.102
0.122
0.0920
0.111
0.120
0.153
0.153
0.147
0.135
0.110
0.0913
0.131
0.131
0.165
0.188
0.176
0.118
0.118
0.111
0.184
0.245
0.134
0.134
0.207
0.151
0.151
0.258
0.258
0.167
0.167
0.167
0.183
0.184
0.183
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VOC and SVOC Compounds

EPA 8270M
Sample ID: QC090224-MBS
Matrix: XAD Tubes
Preservation: None
Decanted: None
Batch QC: QC090224-MB
Preparation Method: EPA 3540
Cleanup Method(s): NA
Analysis Method: EPA 8270M
Instrument: Duster
File ID: D031215.D
Operator: JAR
Date Sampled: NA
Date Received: NA
Date Prepared: 2/24/2009
Date Cleanup: NA
Date Analyzed: 3/13/2009
Sample Volume (m®): 0.453646667
Percent Solid: NA
Prep DF: 1
Analysis DF: 1
Injection Volume (pl): 1
Extract Volume (ul): 2000
Units Concentration (ppbv) Q EDL % Recovery
VOC & SVOC COMPOUNDS:
Extraction Surrogate Recoveries (%)
Toluene-d8 78
4-Bromofluorobenzene 87
2-Fluorophenol 88
Phenol-d5 92
Nitrobenzene-d5 88
2-Fluorobiphenyl 90
2,4,6-Tribromophenol 86
p-Terphenyl-d14 92

NA - Not applicable.

B - Analyte detected in the Method Blank.

J - Estimated value; detected between the RL and DL.

U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.

| - Concentration/Peak 1D uncertain due to potential interference.

RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.
EDL - Estimated detection limit is 50% of RL.
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LF1
VOC & SVOC
Descriptive Statistics

Biomethane

Analyte

Benzene

Carbon Tetrachloride
1,2-Dichloropropane
Toluene

Ethylbenzene
m/p-Xylenes
1,2,4-Trimethylbenzene

Mean
0.505
0.434

19.7
0.537
0.348
0.609
0.703

Median Deviation

0.730
0.434

19.7
0.537
0.348
0.609
0.703

0.397
0.087
N/A
N/A
N/A
N/A
0.137

VOC and SVOC Compounds

EPA 8270M

Range Minimum Maximum

0.691
0.123
0.00
0.00
0.00
0.00
0.194

0.046
0.372

19.7
0.537
0.348
0.609
0.606

0.737
0.496

19.7
0.537
0.348
0.609
0.800
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LF1
VOC & SVOC
Descriptive Statistics

Biogas

Analyte
1,2-Dichloroethane
Benzene
Carbon Tetrachloride
Trichloroethene
Toluene
Tetrachloroethene
Chlorobenzene
Ethylbenzene
m/p-Xylenes
Styrene
0-Xylene
Isopropylbenzene
2-Chlorotoluene
n-Propylbenzene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
Phenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
p-lsopropyltoluene
Benzyl Alcohol
1,2-Dichlorobenzene

3,4-Methylphenol (o,p-crest

n-Butylbenzene
N-nitroso-di-n-propylamine
1,2,4-Trichlorobenzene
Naphthalene
1,2,3-Trichlorobenzene
2-Methylnaphthalene
1-Methylnaphthalene
4-Nitrophenol

Mean
0.146
1.18
0.475
0.315
70.1
3.29
1.45
63.3
75.6
13.1
50.2
10.2
1.91
11.9
26.1
7.71
65.8
5.69
1.42
0.232
211
27.6
126
1.31
0.904
3.20
11.7
2.37
12.1
0.520
2.78
1.58
1.74

Median ard Deviation

0.146
1.18
0.475
0.315
70.1
3.29
1.45
63.3
75.6
13.1
50.2
10.2
1.91
11.9
26.1
7.71
65.8
5.69
1.42
0.232
211
27.6
126
131
0.904
3.20
11.7
2.37
12.1
0.520
2.78
1.58
1.74

VOC and SVOC Compounds
EPA 8270M

Range Minimum
N/A 0.00 0.146
0.945 1.34 0.510
N/A 0.00 0.475
N/A 0.00 0.315

43.6 61.6 39.3
0.981 1.39 2.60
0.167 0.236 1.33

4.82 6.82 59.9

28.8 40.7 55.2
0.848 1.20 12.5

21.2 29.9 35.3

1.43 2.03 9.15

N/A 0.00 191

6.58 9.30 7.21

20.1 28.4 11.9

5.36 7.58 3.92

56.2 79.5 26.1

4.49 6.35 251

N/A 0.00 1.42

N/A 0.000 0.232

18.5 26.2 8.04

24.4 34.5 10.4

N/A 0.00 126

1.30 1.85 0.387
N/A 0.00 0.904

2.94 4.15 1.12
N/A 0.0 11.7
3.05 4.31 0.22
15.5 22.0 111
N/A 0.00 0.520
N/A 0 2.78
N/A 0 1.58
N/A 0 1.74

Maximum
0.146
1.85
0.475
0.315
101
3.99
1.57
66.7
95.9
13.7
65.2
11.2
1.91
16.5
40.3
11.5
106
8.87
1.42
0.232
34.2
44.8
126
2.23
0.904
5.27
11.7
4.53
23.1
0.520
2.78
1.58
1.74

Q
o
c
>
=
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):

LF2BMO1XA

XAD Tubes
None
None

QC081105-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120312.D
ERL
10/29/2008
10/29/2008
11/5/2008

NA

12/4/2008
0.486

NA

1.00

1.00

1.00

2000

VOC and SVOC Compounds

EPA 8270M

LF2BMO2XA

XDA Tubes
None
None

QC081106-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120312.D
ERL
10/22/2008
10/29/2008
11/6/2008

NA

12/4/2008
0.506

NA

1.00

1.00

1.00

2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane U 0.383 U 0.366
1,2-Dichloroethane U 0.516 U 0.493
1,1-Dichloropropene U 0.460 U  0.440
Benzene 0.686 JB 0.654 0.783 JB 0.625
Carbon Tetrachloride 0.791 B 0.332 0.801 B 0.317
1,2-Dichloropropane U 0.452 U 0432
Trichloroethene U 0.389 U 0371
Dibromomethane U 0.294 U 0.281
Bromodichloromethane U 0.312 U 0.617
Pyridine U 0.645 U  0.440
cis-1,3-Dichloropropene U 0.460 U 0.659
N-nitrosodimethylamine U 0.689 U 0.530
Toluene 1.088 0.554 U 0.440
trans-1,3-Dichloropropene U  0.460 U 0.366
1,1,2-Trichloroethane U 0.383 U 0432
1,3-Dichloropropane U 0.452 U 0234
Dibromochloromethane NA NA NA NA
1,2-Dibromoethane U 0.272 U 0.260
Tetrachloroethene U 0.308 U 0.294
Chlorobenzene U 0.454 U 0434
1,1,1,2-Tetrachloroethane U 0.304 U 0.291
Ethylbenzene U 0.481 U  0.460
m/p-Xylenes U 0.481 U  0.460
Bromoform U 0.202 U 0.193
Styrene U 0.490 U 0.469
o-Xylene U 0.481 U  0.460
1,1,2,2-Tetrachloroethane U 0.304 U 0.291
1,2,3-Trichloropropane U 0.346 U 0.331
Isopropylbenzene U 0.425 U  0.406
Bromobenzene U 0.325 U 0311
2-Chlorotoluene U 0.403 U 0.386
n-Propylbenzene U 0.425 U  0.406
4-Chlorotoluene U 0.403 U 0.386
1,3,5-Trimethylbenzene U 0425 U 0.406
tert-Butylbenzene U 0.380 U 0.364
1,2,4-Trimethylbenzene U 0425 U 0.406
sec-Butylbenzene U 0.380 U 0.364
Phenol U 0.543 U 0.519
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):

LF2BMO1XA

XAD Tubes
None
None

QC081105-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120312.D
ERL
10/29/2008
10/29/2008
11/5/2008

NA

12/4/2008
0.486

NA

1.00

1.00

1.00

2000

VOC and SVOC Compounds

EPA 8270M

LF2BMO2XA

XDA Tubes
None
None

QC081106-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120312.D
ERL
10/22/2008
10/29/2008
11/6/2008

NA

12/4/2008
0.506

NA

1.00

1.00

1.00

2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
bis(2-Chloroethyl)ether U 0.357 U 0341
Aniline U 0.548 U 0524
2-Chlorophenol U 0.397 U 0.380
1,3-Dichlorobenzene U 0.347 U 0.332
1,4-Dichlorobenzene U 0.347 U 0.332
p-Isopropyltoluene U 0.380 U 0.364
Benzyl Alcohol U 0472 U 0.451
2-Methylphenol (m-cresol) U 0472 U 0451
1,2-Dichlorobenzene U 0.347 U 0.332
3,4-Methylphenol (o,p-cresol) U 0472 U 0451
bis(2-chloroisopropyl)ether U 0.298 U 0.285
n-Butylbenzene U 0.380 U 0.364
N-nitroso-di-n-propylamine U 0.392 U 0.375
Hexachloroethane U 0.216 U 0.206
1,2-Dibromo-3-Chloropropane U 0.216 U 0.207
Nitrobenzene U 0415 U 0.396
Isophorone U 0.369 U 0.353
2-Nitrophenol U 0.367 U 0.351
2,4-Dimethylphenol U 0.418 U 0.399
bis(2-Chloroethoxy)methane U 0.295 U 0.282
1,2,4-Trichlorobenzene U 0.281 U 0.269
Naphthalene U 0.398 U 0.381
2,4-Dichlorophenol U 0313 U 0.299
4-Chloroaniline U  0.400 U 0.383
Hexachlorobutadiene U 0.196 U 0.187
1,2,3-Trichlorobenzene U 0.281 U 0.269
4-Chloro-3-methylphenol U 0.358 U 0.342
2-Methylnaphthalene U 0.359 U 0.343
1-Methylnaphthalene U 0.359 U 0.343
Hexachlorocyclopentadiene U 0.187 U 0.179
2,4,6-Trichlorophenol U 0.259 U  0.247
2,4,5-Trichlorophenol U 0.259 U 0.247
Diphenylamine U 0.302 U 0.288
Azobenzene U 0.280 U 0.268
2-Chloronaphthalene U 0314 U  0.300
2-Nitroaniline U 0.370 U 0.353
1,4-Dinitrobenzene U 0.304 U 0.290
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):

LF2BMO1XA

XAD Tubes
None
None

QC081105-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120312.D
ERL
10/29/2008
10/29/2008
11/5/2008

NA

12/4/2008
0.486

NA

1.00

1.00

1.00

2000

VOC and SVOC Compounds
EPA 8270M

LF2BMO2XA

XDA Tubes
None
None

QC081106-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120312.D
ERL
10/22/2008
10/29/2008
11/6/2008

NA

12/4/2008
0.506

NA

1.00

1.00

1.00

2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
Dimethylphthalate U 0.263 U 0.251
1,3-Dinitrobenzene U 0.304 U 0.290
Acenaphthylene U 0.335 U 0321
2,6-dinitrotoluene U 0.280 U 0.268
1,2-Dinitrobenzene U 0.304 U 0.290
3-Nitroaniline U 0.370 U 0.353
Acenaphthene U 0.331 U 0.316
2,4-Dinitrophenol U 0.277 U 0.265
4-Nitrophenol U 0.367 U 0.351
Dibenzofuran U 0.304 U 0.290
2,4-dinitrotoluene U 0.280 U 0.268
2,3,4,6-Tetrachlorophenol U 0.220 U 0.210
2,3,5,6-Tetrachlorophenol U 0.220 U 0.210
Diethylphthalate U 0.230 0.500 B  0.220
4-Chlorophenyl-phenylether U 0.249 U 0.238
Fluorene U 0.307 U 0.294
4-Nitroaniline U 0.370 U 0.353
4,6-Dinitro-2-methylphenol U 0.258 U 0.246
n-Nitrosodiphenylamine U 0.258 U 0.246
4-Bromophenyl phenyl ether U 0.205 U 0.196
Hexachlorobenzene U 0.179 U 0171
Pentachlorophenol U 0.192 U 0.183
Phenanthrene U 0.286 U 0.274
Anthracene U 0.286 U 0.274
Carbazole U 0.305 U 0.292
Di-n-butylphthalate U 0.183 1.116 B 0.175
Bis(2-ethylhexyl) adipate U 0.138 U 0132
Fluoranthene U 0.252 U 0241
Pyrene U 0.252 U 0.241
Butylbenzylphthalate U 0.163 U 0.156
Benz[a]anthracene U 0.224 U 0.214
Chrysene U 0.224 U 0214
bis(2-Ethylhexyl)phthalate U 0.131 BU 0.125
Di-n-octylphthalate U 0.131 U 0.125
Benzol[b]fluoranthene U 0.202 U 0.193
Benzo[k]fluoranthene U 0.202 U 0.193
Benzo[a]pyrene U 0.202 U 0.193
Indeno([1,2,3-cd]pyrene U 0.185 U 0.177
Dibenz[a,h]anthracene U 0.183 U 0175
Benzo[g,h,i]perylene U 0.185 U 0.177
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

LF2BMO1XA

XAD Tubes

None

None

QC081105-MB

EPA 3540

NA

EPA 8260/8270m

AMX

D120312.D

ERL

10/29/2008

10/29/2008

11/5/2008

NA

12/4/2008

0.486

NA

1.00

1.00

1.00

2000
Concentration (ppbv)

VOC and SVOC Compounds
EPA 8270M

LF2BMO2XA

XDA Tubes
None
None

QC081106-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120312.D
ERL
10/22/2008
10/29/2008
11/6/2008

NA

12/4/2008
0.506

NA

1.00

1.00

1.00

2000

EDL Concentration (ppbv)

EDL

Extraction Surrogate Recoveries (%)

Toluene-d8

4-Bromofluorobenzene

2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14

NA - Not applicable.

B - Analyte detected in the Blank.

J - Estimated value; detected between the RL and DL.
U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.
| - Concentration/Peak ID uncertain due to potential interference.

RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.
EDL - Estimated detection limit is 50% of RL.

101
105
101
117

89
103

97
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

LF2BMO3XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121724.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.586

NA
1.00
1.00
1.00
2000

Concentration (ppbv) Q EDL

VOC and SVOC Compounds
EPA 8270M

LF2BMO4XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121725.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.517

NA
1.00
1.00
1.00
2000

Concentration (ppbv) Q EDL

VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane
1,2-Dichloroethane
1,1-Dichloropropene
Benzene

Carbon Tetrachloride
1,2-Dichloropropane
Trichloroethene
Dibromomethane
Bromodichloromethane
Pyridine
cis-1,3-Dichloropropene
N-nitrosodimethylamine
Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
1,2-Dibromoethane
Tetrachloroethene
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene
m/p-Xylenes

Bromoform

Styrene

o-Xylene
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
Isopropylbenzene
Bromobenzene
2-Chlorotoluene
n-Propylbenzene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
Phenol

1.27

0.488

1.15
1.42

1.186

0.412

0.486

131

4.29
0.467

cccccccCuCCcCcCccCccccwcCcCcoc

cC C

CuwuCCuwCC

0.291
0.393
0.350
0.498 6.24
0.253
0.344 0.514
0.296 0.602
0.224
0.237
0.491
0.350
0.525
0.422 3.64
0.350
0.291
0.344
0.187
0.207
0.234
0.345
0.232
0.366
0.366
0.154
0.373
0.366
0.232
0.264
0.323
0.248
0.307
0.323
0.307
0.323
0.290
0.323 0.954
0.290
0.413

cCCcCCCCuuwuCmCCcOCc

ccCcccccccccccccccccccec

C C

0.332
0.448
0.400
0.568
0.288
0.392
0.337
0.255
0.271
0.561
0.400
0.599
0.481
0.400
0.332
0.392
0.213
0.236
0.267
0.394
0.264
0.418
0.418
0.175
0.426
0.418
0.264
0.301
0.369
0.282
0.350
0.369
0.350
0.369
0.330
0.369
0.330
0.471
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

LF2BMO3XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121724.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.586

NA
1.00
1.00
1.00
2000

Concentration (ppbv) Q EDL

VOC and SVOC Compounds
EPA 8270M

LF2BMO4XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121725.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.517

NA
1.00
1.00
1.00
2000

Concentration (ppbv) Q EDL

bis(2-Chloroethyl)ether
Aniline

2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
p-lsopropyltoluene

Benzyl Alcohol
2-Methylphenol (m-cresol)
1,2-Dichlorobenzene
3,4-Methylphenol (o,p-cresol)
bis(2-chloroisopropyl)ether
n-Butylbenzene
N-nitroso-di-n-propylamine
Hexachloroethane
1,2-Dibromo-3-Chloropropane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
1,2,4-Trichlorobenzene
Naphthalene
2,4-Dichlorophenol
4-Chloroaniline
Hexachlorobutadiene
1,2,3-Trichlorobenzene
4-Chloro-3-methylphenol
2-Methylnaphthalene
1-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
Diphenylamine
Azobenzene
2-Chloronaphthalene
2-Nitroaniline
1,4-Dinitrobenzene

1.98
20.5

0.447

7.00

0.911
0.408

ccccccccCcCcuwcCccCcccc cCccCcc

ccccc

ccccccccau

0.272
0.417
0.302
0.264
0.264
0.290
0.359
0.359
0.264
0.359
0.227
0.290
0.299
0.164
0.164
0.316
0.281
0.279
0.318
0.225
0.214
0.303 3.69
0.238
0.305
0.149
0.214
0.273
0.273
0.273
0.142
0.197
0.197
0.230
0.213
0.239
0.281
0.231

0.406
6.659

0.640

ccccccccccccccc w C CCcCC

cccCccc

ccccccccc

0.310
0.476
0.345
0.302
0.302
0.330
0.410
0.410
0.302
0.410
0.259
0.330
0.341
0.187
0.188
0.360
0.321
0.319
0.363
0.256
0.244
0.346
0.272
0.348
0.170
0.244
0.311
0.312
0.312
0.163
0.225
0.225
0.262
0.243
0.273
0.321
0.264
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):

LF2BMO3XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121724.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.586

NA
1.00
1.00
1.00
2000

VOC and SVOC Compounds
EPA 8270M

LF2BMO4XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121725.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.517

NA
1.00
1.00
1.00
2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL

Dimethylphthalate U 0.200 U 0.228
1,3-Dinitrobenzene U 0.231 U 0.264
Acenaphthylene U 0.255 U 0.291
2,6-dinitrotoluene U 0.213 U 0.243
1,2-Dinitrobenzene U 0.231 U 0.264
3-Nitroaniline U 0.281 U 0.321
Acenaphthene U 0.252 U 0.288
2,4-Dinitrophenol U 0.211 U 0.241
4-Nitrophenol U 0.279 U 0.319
Dibenzofuran U 0231 U 0.264
2,4-dinitrotoluene U 0.213 U 0.243
2,3,4,6-Tetrachlorophenol U 0.168 U 0.191
2,3,5,6-Tetrachlorophenol U 0.168 U 0.191
Diethylphthalate U 0.175 U 0.200
4-Chlorophenyl-phenylether U 0.190 U 0.217
Fluorene U 0.234 U 0.267
4-Nitroaniline U 0.281 U 0.321
4,6-Dinitro-2-methylphenol U 0.196 U 0.224
n-Nitrosodiphenylamine U 0.196 U 0.224
4-Bromophenyl phenyl ether U 0.156 U 0.178
Hexachlorobenzene U 0.136 U 0.156
Pentachlorophenol U 0.146 U 0.166
Phenanthrene U 0.218 U 0.249
Anthracene U 0.218 U 0.249
Carbazole U 0.232 U 0.265
Di-n-butylphthalate 0.483 B 0.140 0.589 B 0.159
Bis(2-ethylhexyl) adipate U 0.105 U 0.120
Fluoranthene U 0.192 U 0.219
Pyrene U 0.192 U 0.219
Butylbenzylphthalate U 0.124 U 0.142
Benz[a]anthracene U 0.170 U 0.194
Chrysene U 0.170 U 0.194
bis(2-Ethylhexyl)phthalate U 0.100 U 0.114
Di-n-octylphthalate U 0.100 U 0.114
Benzo[b]fluoranthene U 0.154 U 0.176
Benzo[K]fluoranthene U 0.154 U 0.176
Benzo[a]pyrene U 0.154 U 0.176
Indeno[1,2,3-cd]pyrene U 0.141 U 0.160
Dibenz[a,h]anthracene U 0.140 U 0.159
Benzo[g,h,i]perylene U 0.141 U 0.160
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

LF2BMO3XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121724.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.586

NA
1.00
1.00
1.00
2000

Concentration (ppbv) Q EDL

VOC and SVOC Compounds

EPA 8270M

LF2BMO4XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121725.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.517

NA
1.00
1.00
1.00
2000

Concentration (ppbv) Q EDL

Extraction Surrogate Recoveries (%)

Toluene-d8
4-Bromofluorobenzene
2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14

NA - Not applicable.

B - Analyte detected in the Blank.

J - Estimated value; detected between the RL and DL.
U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.

| - Concentration/Peak ID uncertain due to potential interference.

RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.
EDL - Estimated detection limit is 50% of RL.
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

LF2BGO1XA

XDA Tubes
None
None

QC081106-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120313.D
ERL
10/22/2008
10/29/2008
11/6/2008

NA

12/4/2008
0.529

NA

1.00

1.00

1.00

2000

VOC and SVOC Compounds

Concentration (ppbv) Q EDL

EPA 8270M

LF2BGO3XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121726.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.538

NA
1.00
1.00
1.00
2000

Concentration (ppbv) Q EDL

VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane
1,2-Dichloroethane
1,1-Dichloropropene
Benzene

Carbon Tetrachloride
1,2-Dichloropropane
Trichloroethene
Dibromomethane

Bromodichloromethane

Pyridine

cis-1,3-Dichloropropene
N-nitrosodimethylamine

Toluene

trans-1,3-Dichloropropene

1,1,2-Trichloroethane
1,3-Dichloropropane

Dibromochloromethane

1,2-Dibromoethane
Tetrachloroethene
Chlorobenzene

1,1,1,2-Tetrachloroethane

Ethylbenzene
m/p-Xylenes
Bromoform
Styrene
o-Xylene

1,1,2,2-Tetrachloroethane

1,2,3-Trichloropropane
Isopropylbenzene
Bromobenzene
2-Chlorotoluene
n-Propylbenzene
4-Chlorotoluene

1,3,5-Trimethylbenzene

tert-Butylbenzene

1,2,4-Trimethylbenzene

sec-Butylbenzene
Phenol

0.957 JB

0.727

20.2

0.404
0.882

59.8
71.7

5.11

51.7

10.5

2.34
16.3

47.0
12.9

cccccccuw

o CcCcCcCccCccCc

c

144 DU

8.30

0.235
0.266
0.392
0.263
0.416
0.416
0.175
0.424
0.416
0.263
0.299
0.367
0.281
0.349
0.367
0.349
0.367
0.329
0.367
0.329
0.469
0.309
0.474
0.343
0.300
0.300
0.329
0.408
0.408
0.300
0.408
0.258
0.329
0.339
0.186
0.187
0.358
0.319

1.07
0.286

314
0.391

0.494
1.33

96.1

7.77

83.57

0.313

15.1

2.28
19.6

72.5

248
12.1

cCcCcCcCcCcCuwwmcCccCc

o CCCCau

c

0.310
0.418
0.373
0.530
0.269
0.366
0.315
0.238
0.252
0.523
0.373
0.558
0.449
0.373
0.310
0.366
0.199
0.220
0.249
0.367
0.246
0.390
0.390
0.164
0.397
0.390
0.246
0.281
0.344
0.263
0.327
0.344
0.327
0.344
0.308
0.344
0.308
0.440
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

LF2BGO1XA

XDA Tubes
None
None

QC081106-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120313.D
ERL
10/22/2008
10/29/2008
11/6/2008

NA

12/4/2008
0.529

NA

1.00

1.00

1.00

2000

Concentration (ppbv) Q EDL

VOC and SVOC Compounds
EPA 8270M

LF2BGO3XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121726.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.538

NA
1.00
1.00
1.00
2000

Concentration (ppbv) Q EDL

bis(2-Chloroethyl)ether
Aniline

2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
p-lsopropyltoluene

Benzyl Alcohol
2-Methylphenol (m-cresol)
1,2-Dichlorobenzene
3,4-Methylphenol (o,p-cresol)
bis(2-chloroisopropyl)ether
n-Butylbenzene
N-nitroso-di-n-propylamine
Hexachloroethane
1,2-Dibromo-3-Chloropropane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
1,2,4-Trichlorobenzene
Naphthalene
2,4-Dichlorophenol
4-Chloroaniline
Hexachlorobutadiene
1,2,3-Trichlorobenzene
4-Chloro-3-methylphenol
2-Methylnaphthalene
1-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
Diphenylamine
Azobenzene
2-Chloronaphthalene
2-Nitroaniline
1,4-Dinitrobenzene

0.838

0.367
54.3
158
148.3

1.76

9.5
6.06

2.57
154

0.560

31.2
15.9

DU
DU

ccccccc C

cCCccCco

C

cccccccc

0.317
0.361
0.255
0.243
0.344 102
0.271 249
0.346
0.169
0.243 2.45
0.309
0.310
0.310 11.4
0.162
0.223
0.223
0.261
0.242
0.271
0.319
0.262
0.227 1.75
0.262 161
0.290
0.242
0.262
0.319
0.286
0.240 15.1
0.317 7.35
0.262
0.242
0.190
0.190
0.199
0.216
0.265
0.319

0.346

CcCCcCoOouocCcccc

cC C

cccccccc

CwCCCO

cccccccc

0.289
0.444
0.322
0.281
0.281
0.308
0.382
0.382
0.281
0.382
0.242
0.308
0.318
0.175
0.175
0.336
0.299
0.297
0.339
0.239
0.228
0.323
0.254
0.324
0.159
0.228
0.290
0.291
0.291
0.152
0.209
0.209
0.244
0.227
0.254
0.299
0.246
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):

LF2BGO1XA

XDA Tubes
None
None

QC081106-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120313.D
ERL
10/22/2008
10/29/2008
11/6/2008

NA

12/4/2008
0.529

NA

1.00

1.00

1.00

2000

VOC and SVOC Compounds
EPA 8270M

LF2BGO3XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121726.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.538

NA
1.00
1.00
1.00
2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL

Dimethylphthalate U 0.223 U 0.213
1,3-Dinitrobenzene U 0.223 U 0.246
Acenaphthylene U 0.177 U 0.272
2,6-dinitrotoluene U 0.155 U 0.227
1,2-Dinitrobenzene U 0.166 U 0.246
3-Nitroaniline U 0.248 U 0.299
Acenaphthene 4.94 0.248 1.99 0.268
2,4-Dinitrophenol U 0.264 U 0.225
4-Nitrophenol 1.95 0.159 1.82 0.297
Dibenzofuran 1.97 0.119 0.703 0.246
2,4-dinitrotoluene U 0.218 U 0.227
2,3,4,6-Tetrachlorophenol U 0.218 U 0.178
2,3,5,6-Tetrachlorophenol U 0.141 U 0.178
Diethylphthalate 0.390 JB 0.193 U 0.186
4-Chlorophenyl-phenylether U 0.193 U 0.202
Fluorene 1.70 0.113 0.508 0.249
4-Nitroaniline U 0.113 U 0.299
4,6-Dinitro-2-methylphenol U 0.175 U 0.209
n-Nitrosodiphenylamine U 0.175 U 0.209
4-Bromophenyl phenyl ether U 0.175 U 0.166
Hexachlorobenzene U 0.160 U 0.145
Pentachlorophenol U 0.159 U 0.155
Phenanthrene 0.869 0.160 U 0.232
Anthracene U 0.248 U 0.232
Carbazole U 0.264 U 0.247
Di-n-butylphthalate 0.923 B 0.159 BU 0.149
Bis(2-ethylhexyl) adipate U 0.119 U 0.112
Fluoranthene U 0.218 U 0.205
Pyrene U 0.218 U 0.205
Butylbenzylphthalate U 0141 U 0.132
Benz[a]anthracene U 0.193 U 0.181
Chrysene U 0.193 U 0.181
bis(2-Ethylhexyl)phthalate BU 0.113 U 0.106
Di-n-octylphthalate U 0.113 U 0.106
Benzo[b]fluoranthene U 0.175 U 0.164
Benzo[K]fluoranthene U 0.175 U 0.164
Benzo[a]pyrene U 0.175 U 0.164
Indeno[1,2,3-cd]pyrene U 0.160 U 0.150
Dibenz[a,h]anthracene U 0.159 U 0.149
Benzo[g,h,i]perylene U 0.160 U 0.150
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

LF2BGO1XA

XDA Tubes

None

None

QC081106-MB

EPA 3540

NA

EPA 8260/8270m

AMX

D120313.D

ERL

10/22/2008

10/29/2008

11/6/2008

NA

12/4/2008

0.529

NA

1.00

1.00

1.00

2000
Concentration (ppbv) Q

VOC and SVOC Compounds
EPA 8270M

LF2BGO3XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121726.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.538

NA
1.00
1.00
1.00
2000

EDL Concentration (ppbv) Q EDL

Extraction Surrogate Recoveries (%)

Toluene-d8
4-Bromofluorobenzene
2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14

NA - Not applicable.

B - Analyte detected in the Blank.

J - Estimated value; detected between the RL and DL.
U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.
| - Concentration/Peak ID uncertain due to potential interference.

RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.
EDL - Estimated detection limit is 50% of RL.
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):

LF2BGO4XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121727.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.516

NA
1.00
1.00
1.00
2000

VOC and SVOC Compounds
EPA 8270M

LF2BLO1XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121728.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.539

NA
1.00
1.00
1.00
2000

QC081105-MB

XAD Tubes
None
None

QC081105-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D120304.D
ERL

NA

NA

11/5/2008

NA

12/3/2008

1.00

NA

1.00

1.00

1.00

2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane U 0.331 U 0.315 U 0.186
1,2-Dichloroethane U 0.446 U 0.424 U 0.250
1,1-Dichloropropene U 0.397 U 0.378 U 0.223
Benzene 1.117 JB 0.565 0.555 JB 0.538 0.114J 0.317
Carbon Tetrachloride 0.293 J 0.287 U 0.273 0.112 0.161
1,2-Dichloropropane U 0.390 U 0.372 U 0.219
Trichloroethene U 0.336 U 0.320 U 0.189
Dibromomethane U 0.254 U 0.242 U 0.143
Bromodichloromethane U 0.269 U 0.256 U 0.151
Pyridine U 0.557 U 0.531 U 0.313
cis-1,3-Dichloropropene U 0.397 U 0.378 U 0.223
N-nitrosodimethylamine U 0.595 U 0.567 U 0.335
Toluene 46.6 0.479 U 0.456 U 0.269
trans-1,3-Dichloropropene 0.543 J 0.397 U 0.378 U 0.223
1,1,2-Trichloroethane U 0.331 U 0.315 U 0.186
1,3-Dichloropropane U 0.390 U 0.372 U 0.219
Dibromochloromethane U 0.212 U 0.202

1,2-Dibromoethane U 0.235 U 0.224 U 0.132
Tetrachloroethene 0.722 0.266 U 0.253 U 0.149
Chlorobenzene 1.83 0.392 U 0.373 U 0.220
1,1,1,2-Tetrachloroethane U 0.263 U 0.250 U 0.148
Ethylbenzene U 0.415 U 0.395 U 0.233
m/p-Xylenes U 0.415 U 0.395 U 0.233
Bromoform U 0.174 U 0.166 U 0.098
Styrene 9.56 0.423 U 0.403 U 0.238
o-Xylene U 0.415 U 0.395 U 0.233
1,1,2,2-Tetrachloroethane U 0.263 U 0.250 U 0.148
1,2,3-Trichloropropane U 0.299 U 0.285 U 0.168
Isopropylbenzene 21.6 0.367 U 0.349 U 0.206
Bromobenzene U 0.281 U 0.267 U 0.158
2-Chlorotoluene 2.94 0.348 U 0.332 U 0.196
n-Propylbenzene 24.8 0.367 U 0.349 U 0.206
4-Chlorotoluene U 0.348 U 0.332 U 0.196
1,3,5-Trimethylbenzene 124 D 0.367 U 0.349 U 0.206
tert-Butylbenzene U 0.329 U 0.313 U 0.185
1,2,4-Trimethylbenzene 323 D 0.367 U 0.349 U 0.206
sec-Butylbenzene 15.9 0.329 U 0.313 U 0.185
Phenol U 0.469 U 0.446 U 0.263
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

LF2BGO4XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121727.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.516

NA
1.00
1.00
1.00
2000

VOC and SVOC Compounds

Concentration (ppbv) Q EDL

EPA 8270M

LF2BLO1XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121728.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.539

NA
1.00
1.00
1.00
2000

Concentration (ppbv) Q

EDL

QC081105-MB

XAD Tubes

None

None

QC081105-MB

EPA 3540

NA

EPA 8260/8270m

Duster

D120304.D

ERL

NA

NA

11/5/2008

NA

12/3/2008

1.00

NA

1.00

1.00

1.00

2000
Concentration (ppbv) Q EDL

bis(2-Chloroethyl)ether
Aniline

2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
p-Isopropyltoluene

Benzyl Alcohol
2-Methylphenol (m-cresol)
1,2-Dichlorobenzene
3,4-Methylphenol (o,p-cresol)
bis(2-chloroisopropyl)ether
n-Butylbenzene
N-nitroso-di-n-propylamine
Hexachloroethane
1,2-Dibromo-3-Chloropropane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
1,2,4-Trichlorobenzene
Naphthalene
2,4-Dichlorophenol
4-Chloroaniline
Hexachlorobutadiene
1,2,3-Trichlorobenzene
4-Chloro-3-methylphenol
2-Methylnaphthalene
1-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
Diphenylamine
Azobenzene
2-Chloronaphthalene
2-Nitroaniline
1,4-Dinitrobenzene

0.370
125
318

2.88

15.3

1.27

1.64
139

0.326

10.5
5.595

CCUOUOwCCC

cC C

C cccccc

CwCCCOo

cccccccc

0.308
0.473
0.343
0.300
0.300
0.329
0.408
0.408
0.300
0.408
0.258
0.329
0.339
0.186
0.187
0.358
0.319
0.317
0.361
0.255
0.243
0.344
0.271
0.346
0.169
0.243
0.309
0.310
0.310
0.162
0.223
0.223
0.261
0.242
0.271
0.319
0.262

cccccccccCcccccccccccccccocccccccccccccoc

0.294
0.451
0.327
0.286
0.286
0.313
0.388
0.388
0.286
0.388
0.245
0.313
0.323
0.177
0.178
0.341
0.304
0.302
0.344
0.243
0.231
0.328
0.258
0.329
0.161
0.231
0.294
0.295
0.295
0.154
0.213
0.213
0.248
0.230
0.258
0.304
0.250

0.173
0.266
0.193
0.169
0.169
0.185
0.229
0.229
0.169
0.229
0.145
0.185
0.190
0.105
0.105
0.201
0.179
0.178
0.203
0.143
0.137
0.193
0.152
0.194
R
0.137
0.174
0.174
0.174
HH#HE
0.126
0.126
0.146
0.136
0.152
0.179
0.147

ccCccccccccccccccccccccccccccccccccccc

Page 141 of 447



VOC and SVOC Compounds

Sample ID: LF2BGO4XA
Matrix: XAD Tubes
Preservation: None
Decanted: None
Batch QC: QC081204-MB
Preparation Method: EPA 3540
Cleanup Method(s): NA
Analysis Method: EPA 8260/8270m
Instrument: Duster
File ID: D121727.D
Operator: ERL
Date Sampled: 11/18/2008
Date Received: 11/26/2008
Date Prepared: 12/4/2008
Date Cleanup: NA
Date Analyzed: 12/18/2008
Sample Volume (m®): 0.516
Percent Solid: NA
Prep DF: 1.00
Analysis DF: 1.00
Injection Volume (ul): 1.00
Extract Volume (ul): 2000

Units

Concentration (ppbv) Q EDL

EPA 8270M

LF2BLO1XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121728.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.539

NA
1.00
1.00
1.00
2000

Concentration (ppbv) Q

EDL

QC081105-MB

XAD Tubes

None

None

QC081105-MB

EPA 3540

NA

EPA 8260/8270m

Duster

D120304.D

ERL

NA

NA

11/5/2008

NA

12/3/2008

1.00

NA

1.00

1.00

1.00

2000
Concentration (ppbv) Q EDL

Dimethylphthalate U 0.227
1,3-Dinitrobenzene U 0.262
Acenaphthylene U 0.290
2,6-dinitrotoluene U 0.242
1,2-Dinitrobenzene U 0.262
3-Nitroaniline U 0.319
Acenaphthene 1.16 0.286
2,4-Dinitrophenol U 0.240
4-Nitrophenol 1.93 0.317
Dibenzofuran 0.458 J 0.262
2,4-dinitrotoluene U 0.242
2,3,4,6-Tetrachlorophenol U 0.190
2,3,5,6-Tetrachlorophenol U 0.190
Diethylphthalate U 0.198
4-Chlorophenyl-phenylether U 0.215
Fluorene U 0.265
4-Nitroaniline U 0.319
4,6-Dinitro-2-methylphenol U 0.223
n-Nitrosodiphenylamine U 0.222
4-Bromophenyl phenyl ether U 0.177
Hexachlorobenzene U 0.155
Pentachlorophenol U 0.166
Phenanthrene U 0.247
Anthracene U 0.247
Carbazole U 0.264
Di-n-butylphthalate 0.572 B 0.158
Bis(2-ethylhexyl) adipate U 0.119
Fluoranthene U 0.218
Pyrene U 0.218
Butylbenzylphthalate U 0.141
Benz[a]anthracene U 0.193
Chrysene U 0.193
bis(2-Ethylhexyl)phthalate U 0.113
Di-n-octylphthalate U 0.113
Benzo[b]fluoranthene U 0.175
Benzo[K]fluoranthene U 0.175
Benzo[a]pyrene U 0.175
Indeno[1,2,3-cd]pyrene U 0.160
Dibenz[a,h]anthracene U 0.158
Benzo[g,h,i]perylene U 0.160

0.535

cCccccccccccccCcmCcCcCccccccccccccccccccccccc

0.216
0.250
0.276
0.231
0.250
0.304
0.272
0.228
0.302
0.250
0.231
0.181
0.181
0.189
0.205
0.253
0.304
0.212
0.212
0.169
0.147
0.158
0.236
0.236
0.251
0.151
0.113
0.208
0.208
0.134
0.184
0.184
0.108
0.108
0.166
0.166
0.166
0.152
0.151
0.152

0.128
0.147
0.163
0.136
0.147
0.179
0.161
0.135
0.178
0.147
0.136
0.107
0.107
0.112
0.121
0.149
0.179
0.125
0.125
HH#HE
B
HHHE
0.139
0.139
0.148

B
0.123
0.123
HHHE
0.109
0.109
HH#HE
HHHHE
HHHE
HHHE
HHHE
HHHE
HHHE
HHHE

cccccccccccccccccccccccccccccccccccccccc
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

LF2BGO4XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121727.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.516

NA
1.00
1.00
1.00
2000

Concentration (ppbv) Q EDL

VOC and SVOC Compounds

EPA 8270M

LF2BLO1XA

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121728.D
ERL
11/18/2008
11/26/2008
12/4/2008

NA

12/18/2008

0.539

NA
1.00
1.00
1.00
2000

Concentration (ppbv) Q EDL

QC081105-MB

XAD Tubes
None

None
QC081105-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D120304.D
ERL

NA

NA

11/5/2008

NA

12/3/2008

1.00

NA

1.00

1.00

1.00

2000
Concentration (ppbv)

Q EDL

Extraction Surrogate Recoveries (%)

Toluene-d8
4-Bromofluorobenzene
2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14

NA - Not applicable.

B - Analyte detected in the Blank.

J - Estimated value; detected between the RL and DL.
U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.

| - Concentration/Peak ID uncertain due to potential interference.

RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.
EDL - Estimated detection limit is 50% of RL.
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):

QC081106-MB

XAD Tubes
None

None
QC081106-MB
EPA 3540
NA

EPA 8260/8270m
Duster
D120305.D
ERL

NA

NA
11/6/2008
NA
12/3/2008
1.000

NA

1.00

1.00

1.00

2000

VOC and SVOC Compounds

EPA 8270M

QC081106-MBS

XAD Tubes
None

None
QC081106-MB
EPA 3540
NA

EPA 8260/8270m
AMX
D120306.D
ERL

NA

NA
11/6/2008
NA
12/3/2008
1.00

NA

1.00

1.00

1.00
2000.00

QC081204-MB

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121704.D
ERL

NA

NA

12/4/2008

NA

12/17/2008
0.45

NA

1.00

1.00

1.00

2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL % Recover Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane U 0.168 2.60 0.336 16 U 0.371
1,2-Dichloroethane U 0.226 6.41 0.453 28 U 0.500
1,1-Dichloropropene U 0.202 2.81 0.404 14 U 0.446
Benzene 0.390J 0.287 109B 0.574 38 0.814 J 0.634
Carbon Tetrachloride 0.230J 0.146 1.79 B 0.291 12 U 0.322
1,2-Dichloropropane U 0.198 8.41 0.397 42 U 0.438
Trichloroethene U 0.170 5.46 0.341 32 U 0.377
Dibromomethane U 0.129 5.40 0.258 42 U 0.285
Bromodichloromethane U 0.283 10.2 0.566 36 U 0.302
Pyridine U 0.202 9.89 0.404 49 U 0.626
cis-1,3-Dichloropropene U 0.302 12.9 0.605 43 U 0.446
N-nitrosodimethylamine U 0.243 12.8 0.486 53 U 0.668
Toluene U 0.202 12.4 0.404 61 U 0.537
trans-1,3-Dichloropropene U 0.168 8.63 0.336 51 U 0.446
1,1,2-Trichloroethane U 0.198 11.4 0.397 57 U 0.371
1,3-Dichloropropane U 0.108 5.83 0.215 54 U 0.438
Dibromochloromethane N NA NA U 0.238
1,2-Dibromoethane U 0.119 6.88 0.238 58 U 0.264
Tetrachloroethene U 0.135 7.63 0.270 57 U 0.299
Chlorobenzene U 0.199 12.6 0.398 63 U 0.440
1,1,1,2-Tetrachloroethane U 0.133 7.53 0.267 56 U 0.295
Ethylbenzene U 0.211 13.1 0.422 62 U 0.466
m/p-Xylenes U 0.211 14.3 0.422 68 U 0.466
Bromoform U 0.089 5.42 0.177 61 U 0.196
Styrene U 0.215 13.4 0.430 62 U 0.475
o-Xylene U 0.211 U 0.466
1,1,2,2-Tetrachloroethane U 0.133 7.99 0.267 60 U 0.295
1,2,3-Trichloropropane U 0.152 8.89 0.304 59 U 0.336
Isopropylbenzene U 0.186 12.6 0.373 68 U 0.412
Bromobenzene U 0.143 8.73 0.285 61 U 0.315
2-Chlorotoluene U 0.177 11.8 0.354 67 U 0.391
n-Propylbenzene U 0.186 12.7 0.373 68 U 0412
4-Chlorotoluene U 0.177 121 0.354 68 U 0.391
1,3,5-Trimethylbenzene U 0.186 12.6 0.373 68 U 0.412
tert-Butylbenzene U 0.167 11.7 0.334 70 U 0.369
1,2,4-Trimethylbenzene U 0.186 13.0 0.373 70 U 0.412
sec-Butylbenzene U 0.167 11.8 0.334 71 U 0.369
Phenol U 0.238 14.8 0.476 62 U 0.526
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

QC081106-MB

XAD Tubes
None

None
QC081106-MB
EPA 3540
NA

EPA 8260/8270m
Duster
D120305.D
ERL

NA

NA
11/6/2008
NA
12/3/2008
1.000

NA

1.00

1.00

1.00

2000

VOC and SVOC Compounds
EPA 8270M

QC081106-MBS

XAD Tubes
None

None
QC081106-MB
EPA 3540
NA

EPA 8260/8270m
AMX
D120306.D
ERL

NA

NA
11/6/2008
NA
12/3/2008
1.00

NA

1.00

1.00

1.00
2000.00

Concentration (ppbv) Q EDL Concentration (ppbv)

QC081204-MB

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121704.D
ERL

NA

NA

12/4/2008

NA

12/17/2008
0.45

NA

1.00

1.00

1.00

2000

Q EDL % Recover Concentration (ppbv) Q EDL

bis(2-Chloroethyl)ether
Aniline

2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
p-lsopropyltoluene

Benzyl Alcohol
2-Methylphenol (m-cresol)
1,2-Dichlorobenzene
3,4-Methylphenol (o,p-cresol)
bis(2-chloroisopropyl)ether
n-Butylbenzene
N-nitroso-di-n-propylamine
Hexachloroethane
1,2-Dibromo-3-Chloropropane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
1,2,4-Trichlorobenzene
Naphthalene
2,4-Dichlorophenol
4-Chloroaniline
Hexachlorobutadiene
1,2,3-Trichlorobenzene
4-Chloro-3-methylphenol
2-Methylnaphthalene
1-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
Diphenylamine
Azobenzene
2-Chloronaphthalene
2-Nitroaniline
1,4-Dinitrobenzene

ccCccccccccccccccccccccccccccccccccccc

0.157 9.48
0.241 13.4
0.174 11.0
0.152 21.9
0.152 21.9
0.167 11.6
0.207 12.1
0.207 13.0
0.152 22.4
0.207 14.7
0.131 8.45
0.167 11.0
0.172 12.0
0.095 6.27
0.095 6.08
0.182 11.2
0.162 9.40
0.161 10.2
0.183 6.27
0.129 8.59
0.123 17.9
0.175 26.7
0.137 9.10
0.176 10.4
0.086 12.2
0.123 8.79
0.157 9.77
0.158 11.2
0.158 11.1
0.082 2.56
0.113 7.11
0.113 7.39
0.132 8.55
0.123 7.35
0.138 8.89
0.162 8.43
0.133 7.60

0.313
0.481
0.348
0.305
0.305
0.334
0.414
0.414
0.305
0.414
0.262
0.334
0.344
0.189
0.190
0.364
0.324
0.322
0.367
0.259
0.247
0.350
0.275
0.351
0.172
0.247
0.314
0.315
0.315
0.164
0.227
0.227
0.265
0.246
0.276
0.324
0.267

61
56
63
72
72
70
58
63
74
71
65
66
70
66
64
62
58
64
34
66
73
77
66
60
71
71
62
71
71
31
63
65
65
60
65
52
57

ccCccccccccccccccccccccccccccccccccccc

0.346
0.532
0.385
0.337
0.337
0.369
0.458
0.458
0.337
0.458
0.289
0.369
0.380
0.209
0.209
0.402
0.358
0.356
0.405
0.286
0.273
0.386
0.304
0.388
0.190
0.273
0.347
0.348
0.348
0.181
0.251
0.251
0.293
0.272
0.304
0.358
0.294
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):

QC081106-MB

XAD Tubes
None

None
QC081106-MB
EPA 3540
NA

EPA 8260/8270m
Duster
D120305.D
ERL

NA

NA
11/6/2008
NA
12/3/2008
1.000

NA

1.00

1.00

1.00

2000

VOC and SVOC Compounds
EPA 8270M

QC081106-MBS

XAD Tubes
None

None
QC081106-MB
EPA 3540
NA

EPA 8260/8270m
AMX
D120306.D
ERL

NA

NA
11/6/2008
NA
12/3/2008
1.00

NA

1.00

1.00

1.00
2000.00

QC081204-MB

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121704.D
ERL

NA

NA

12/4/2008

NA

12/17/2008
0.45

NA

1.00

1.00

1.00

2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL % Recover Concentration (ppbv) Q EDL
Dimethylphthalate U 0.115 7.97 0.231 69 U 0.255
1,3-Dinitrobenzene U 0.133 8.04 0.267 60 U 0.294
Acenaphthylene U 0.147 10.1 0.294 69 U 0.325
2,6-dinitrotoluene U 0.123 7.72 0.246 63 U 0.272
1,2-Dinitrobenzene U 0.133 7.69 0.267 58 U 0.294
3-Nitroaniline U 0.162 8.03 0.324 50 U 0.358
Acenaphthene U 0.145 9.59 0.291 66 U 0.321
2,4-Dinitrophenol U 0.122 6.77 0.243 56 U 0.269
4-Nitrophenol U 0.161 8.66 0.322 54 U 0.356
Dibenzofuran U 0.133 8.75 0.266 66 U 0.294
2,4-dinitrotoluene U 0.123 7.13 0.246 58 U 0.272
2,3,4,6-Tetrachlorophenol U 0.097 5.93 0.193 61 U 0.213
2,3,5,6-Tetrachlorophenol U 0.097 6.18 0.193 64 U 0.213
Diethylphthalate 0.128 J 0.101 7.04 B 0.202 70 U 0.223
4-Chlorophenyl-phenylether U 0.109 7.64 0.219 70 U 0.242
Fluorene U 0.135 8.95 0.270 66 U 0.298
4-Nitroaniline U 0.162 7.10 0.324 44 U 0.358
4,6-Dinitro-2-methylphenol U 0.113 6.06 0.226 54 U 0.250
n-Nitrosodiphenylamine U 0.113 7.49 0.226 66 U 0.250
4-Bromophenyl phenyl ether U 0.090 5.94 0.180 66 U 0.199
Hexachlorobenzene U 0.079 5.09 0.157 65 U 0.174
Pentachlorophenol U 0.084 4.47 0.168 53 U 0.186
Phenanthrene U 0.126 8.58 0.251 68 U 0.278
Anthracene U 0.126 8.62 0.251 69 U 0.278
Carbazole U 0.134 8.53 0.268 64 U 0.296
Di-n-butylphthalate 0.340 0.080 6.37 B 0.161 79 0.555 0.178
Bis(2-ethylhexyl) adipate U 0.060 4.35 0.121 72 U 0.134
Fluoranthene U 0.111 7.57 0.222 68 U 0.245
Pyrene U 0.111 7.79 0.222 70 U 0.245
Butylbenzylphthalate U 0.072 4.75 0.143 66 U 0.158
Benz[a]anthracene U 0.098 6.81 0.196 69 U 0.217
Chrysene U 0.098 6.85 0.196 70 U 0.217
bis(2-Ethylhexyl)phthalate 0.0597 J 0.057 3.96 B 0.115 69 U 0.127
Di-n-octylphthalate U 0.057 3.85 0.115 67 U 0.127
Benzo[b]fluoranthene U 0.089 6.00 0.178 68 U 0.196
BenzolK]fluoranthene U 0.089 6.25 0.178 70 U 0.196
Benzo[a]pyrene U 0.089 5.82 0.178 66 U 0.196
Indeno[1,2,3-cd]pyrene U 0.081 5.10 0.162 63 U 0.179
Dibenz[a,h]anthracene U 0.080 5.23 0.161 65 U 0.178
Benzo[g,h,i]perylene U 0.081 5.29 0.162 65 U 0.179
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m?):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

QC081106-MB

XAD Tubes
None

None
QC081106-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D120305.D
ERL

NA

NA

11/6/2008

NA

12/3/2008
1.000

NA

1.00

1.00

1.00

2000
Concentration (ppbv)

VOC and SVOC Compounds
EPA 8270M

QC081106-MBS

XAD Tubes
None

None
QC081106-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120306.D
ERL

NA

NA

11/6/2008

NA

12/3/2008
1.00

NA

1.00

1.00

1.00

2000.00

EDL Concentration (ppbv)

QC081204-MB

XAD Tubes
None
None

QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121704.D
ERL

NA

NA

12/4/2008

NA

12/17/2008
0.45

NA

1.00

1.00

1.00

2000

Q EDL % Recover Concentration (ppbv) Q EDL

Extraction Surrogate Recoveries (%)

Toluene-d8
4-Bromofluorobenzene
2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14

NA - Not applicable.

B - Analyte detected in the Blank.

J - Estimated value; detected between the RL and DL.
U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.
| - Concentration/Peak ID uncertain due to potential interference.

RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.
EDL - Estimated detection limit is 50% of RL.
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LF2
VOC & SVOC
Descriptive Statistics

Biomethane

Analyte

Benzene

Carbon Tetrachloride
1,2-Dichloropropane
Trichloroethene
Toluene
Ethylbenzene
m/p-Xylenes
0-Xylene
Isopropylbenzene
n-Propylbenzene
1,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
1,4-Dichlorobenzene
p-Isopropyltoluene
n-Butylbenzene
Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Diethylphthalate
Di-n-butylphthalate

Mean

2.24
0.796
0.514
0.602

1.74

1.15

1.42

1.19
0.412

0.49

1.31

2.62

0.47

1.19

13.6

0.45

5.35
0.775
0.408
0.500
0.729

Median
1.03
0.796
0.514
0.602
1.09
1.15
1.42
1.19
0.412
0.49
1.31
2.62
0.47
1.19
13.6
0.45
5.35
0.775
0.408
0.500
0.589

Standard [Range

2.67
0.00709
N/A
N/A
1.67
N/A
N/A
N/A
N/A
N/A
N/A
2.36
N/A
1.11
9.78
N/A
2.34
0.19
N/A
N/A
0.339

VOC and SVOC Compounds
EPA 8270M

5.55 0.686
0.0100 0.791
0.00 0.514
0.00 0.602
3.15 0.488
0.00 1.15
0.00 1.42
0.00 1.19
0.00 0.412
0.00 0.49
0.00 131
3.34 0.954
0.00 0.47
1.6 0.41
14 6.66
0.00 0.45
3.31 3.69
0.271 0.640
0.00 0.408
0.000 0.500
0.633 0.483

Minimum Maximum Count

6.24
0.801
0.514
0.602

3.64

1.15

1.42

1.19
0.412

0.49

131

4.29

0.5
2.0

20.5

0.45

7.00
0.911
0.408
0.500

112

WR RPNNRPNNRNRRPREPRPRRPROREND
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LF2
VOC & SVOC
Descriptive Statistics

Biogas

Analyte

Benzene

Carbon Tetrachloride
Toluene
trans-1,3-Dichloropropene
Tetrachloroethene
Chlorobenzene
Ethylbenzene
m/p-Xylenes

Styrene

0-Xylene
1,1,2,2-Tetrachloroethane
Isopropylbenzene
2-Chlorotoluene
n-Propylbenzene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
bis(2-Chloroethyl)ether
1,3-Dichlorobenzene
1,4-Dichlorobenzene
p-Isopropyltoluene
Benzyl Alcohol
1,2-Dichlorobenzene
n-Butylbenzene
N-nitroso-di-n-propylamine
2,4-Dimethylphenol
1,2,4-Trichlorobenzene
Naphthalene
1,2,3-Trichlorobenzene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthene
4-Nitrophenol
Dibenzofuran
Diethylphthalate
Fluorene

Phenanthrene
Di-n-butylphthalate

Mean

1.05
0.435
32.7
0.467
0.540
1.35
78.0
71.7
7.48
67.6
0.313
15.7
2.52
20.2
81.1
12.9
238
12.1
0.838
0.368
93.9
242
148
2.36
12.1
6.06
1.27
1.99
151
0.410
18.9
9.60
2.70
1.90
1.04
0.390
1.10
0.869
0.747

Median

1.07
0.293
314
0.467
0.494
1.33
78.0
71.7
7.77
67.6
0.313
15.1
2.34
19.6
72.5
12.9
248
12.1
0.838
0.368
102
249
148
2.45
11.4
6.06
1.27
1.75
154
0.346
15.1
7.35
1.99
1.928
0.703
0.390
1.10
0.869
0.747

VOC and SVOC Compounds

EPA 8270M

Standard [ Range

0.0827
0.253
13.3
0.108
0.164
0.473
25.7
N/A
2.24
22.6
N/A
5.54
0.37
4.3
39.1
N/A
90.2
3.78
N/A
0.00187
36.2
80.3
N/A
0.562
2.93
N/A
N/A
0.509
11.3
0.130
10.9
5.49
1.98
0.0672
0.812
N/A
0.842
N/A
0.248

0.161
0.441
26.4
0.152
0.318
0.946
36.3
0.0
4.45
31.9
0.0
11.0
0.66
8.5
76.9
0.00
180
7.55
0.00
0.00265
70.9
160
0.00
111
5.76
0.00
0.00
0.933
22.0
0.234
20.7
10.3
3.774
0.125
151
0.00
1.19
0.00
0.351

Minimum Maximum Count

0.96
0.286
20.2
0.391
0.404
0.882
59.8
717
5.11
51.7
0.313
10.5
2.28
16.3
47.0
12.9
144
8.30
0.838
0.367
54.3
158
148
1.76
9.52
6.06
1.27
1.64
139
0.326
10.5
5.59
1.16
1.82
0.458
0.390
0.508
0.869
0.572

1.12
0.73
46.6
0.543
0.722
1.83
96.1
717
9.56
83.6
0.313
21.6
2.94
25
123.9
12.9
323
15.85
0.838
0.370
125
318
148
2.88
15.3
6.06
1.27
2.57
161
0.560
31.2
15.9
4.94
1.95
1.97
0.390
1.70
0.869
0.923

N EFP NP WWWWWWWWERERPRPWWRPRWOWOWONPOWORPWWWWENWOWRPNWWONWWW
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Sample ID: LF3BMO1XA LF3BMO2XA

Matrix: XDA Tubes XDA Tubes
Preservation: None None

Decanted: None None

Batch QC: QC081106-MB QC081106-MB

Preparation Method: EPA 3540 EPA 3540

Cleanup Method(s): NA NA

Analysis Method: EPA 8260/8270m EPA 8260/8270m

Instrument: AMX AMX

File ID: D120317.D D120318.D

Operator: ERL ERL

Date Sampled: 10/23/2008 10/23/2008

Date Received: 10/29/2008 10/29/2008

Date Prepared: 11/6/2008 11/6/2008

Date Cleanup: NA NA

Date Analyzed: 12/4/2008 12/4/2008

Sample Volume (m?): 0.507 0.506

Percent Solid: NA NA

Prep DF: 1.00 1.00

Analysis DF: 1.00 1.00

Injection Volume (pl): 1.00 1.00

Extract Volume (ul): 2000 2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane U 0.246 U 0.346
1,2-Dichloroethane U 0.279 U 0.466
1,1-Dichloropropene U 0411 U 0416
Benzene 1229 B 0.275 14.300 B 0.591
Carbon Tetrachloride 0.535 JB 0.435 0.642 B 0.300
1,2-Dichloropropane 0.76 J 0.435 0.792 J 0.408
Trichloroethene 1.26 0.183 1.479 0.351
Dibromomethane U 0444 U 0.265
Bromodichloromethane U 0.435 U 0.583
Pyridine U 0.275 U 0.416
cis-1,3-Dichloropropene U 0.314 U 0.623
N-nitrosodimethylamine U 0.385 U 0.501
Toluene U 0.294 0509 J 0416
trans-1,3-Dichloropropene U 0.365 U 0.346
1,1,2-Trichloroethane U 0.385 U 0.408
1,3-Dichloropropane U 0.365 U 0.221
Dibromochloromethane NA NA NA NA
1,2-Dibromoethane U 0.344 U 0.246
Tetrachloroethene U 0.385 U 0.278
Chlorobenzene U 0.344 U 0.410
1,1,1,2-Tetrachloroethane U 0.491 U 0.275
Ethylbenzene U 0.323 U 0435
m/p-Xylenes U 0.496 U 0435
Bromoform U 0.360 U 0.183
Styrene U 0.314 U 0.443
o-Xylene U 0.314 U 0435
1,1,2,2-Tetrachloroethane U 0344 U 0.275
1,2,3-Trichloropropane U 0.427 U 0.313
Isopropylbenzene U 0427 U 0.384
Bromobenzene U 0.314 U 0.294
2-Chlorotoluene U 0427 U 0.364
n-Propylbenzene U 0.270 U 0.384
4-Chlorotoluene U 0344 U 0.364
1,3,5-Trimethylbenzene U 0.355 U 0.384
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Sample ID: LF3BMO1XA LF3BMO2XA
Matrix: XDA Tubes XDA Tubes
Preservation: None None
Decanted: None None
Batch QC: QC081106-MB QC081106-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8260/8270m EPA 8260/8270m
Instrument: AMX AMX
File ID: D120317.D D120318.D
Operator: ERL ERL
Date Sampled: 10/23/2008 10/23/2008
Date Received: 10/29/2008 10/29/2008
Date Prepared: 11/6/2008 11/6/2008
Date Cleanup: NA NA
Date Analyzed: 12/4/2008 12/4/2008
Sample Volume (m?): 0.507 0.506
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (pl): 1.00 1.00
Extract Volume (ul): 2000 2000
Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
tert-Butylbenzene U 0.195 U 0.344
1,2,4-Trimethylbenzene U 0.196 U 0.384
sec-Butylbenzene U 0.375 U 0.344
Phenol U 0.334 U 0.490
bis(2-Chloroethyl)ether U 0.332 U 0.323
Aniline U 0.378 U 0.495
2-Chlorophenol U 0.267 U 0.359
1,3-Dichlorobenzene U 0.255 U 0.314
1,4-Dichlorobenzene U 0.361 U 0314
p-lsopropyltoluene U 0.284 0.447 J 0.344
Benzyl Alcohol U 0.362 U 0427
2-Methylphenol (m-cresol) U 0.177 U 0427
1,2-Dichlorobenzene U 0.255 U 0314
3,4-Methylphenol (o,p-cresol) U 0.324 U 0427
bis(2-chloroisopropyl)ether U 0.325 U 0.270
n-Butylbenzene U 0.325 U 0.344
N-nitroso-di-n-propylamine U 0.169 U 0.354
Hexachloroethane U 0.234 U 0.195
1,2-Dibromo-3-Chloropropane U 0.234 U 0.195
Nitrobenzene U 0273 U 0.375
Isophorone U 0.254 U 0.334
2-Nitrophenol U 0.284 U 0.332
2,4-Dimethylphenol U 0.335 U 0.378
bis(2-Chloroethoxy)methane U 0.275 U 0.267
1,2,4-Trichlorobenzene U 0.238 U 0.254
Naphthalene U 0.275 U 0.360
2,4-Dichlorophenol U 0.304 U 0.283
4-Chloroaniline U 0.254 U 0.362
Hexachlorobutadiene U 0.275 u 0177
1,2,3-Trichlorobenzene U 0.335 U 0.254
4-Chloro-3-methylphenol U 0.300 U 0.324
2-Methylnaphthalene U 0.251 U 0.324
1-Methylnaphthalene U 0.332 U 0.324
Hexachlorocyclopentadiene U 0.275 U 0.169
2,4,6-Trichlorophenol U 0.254 U 0.234
2,4,5-Trichlorophenol U 0.199 U 0.234
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Sample ID: LF3BMO1XA LF3BMO2XA
Matrix: XDA Tubes XDA Tubes
Preservation: None None
Decanted: None None
Batch QC: QC081106-MB QC081106-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8260/8270m EPA 8260/8270m
Instrument: AMX AMX
File ID: D120317.D D120318.D
Operator: ERL ERL
Date Sampled: 10/23/2008 10/23/2008
Date Received: 10/29/2008 10/29/2008
Date Prepared: 11/6/2008 11/6/2008
Date Cleanup: NA NA
Date Analyzed: 12/4/2008 12/4/2008
Sample Volume (m?): 0.507 0.506
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (pl): 1.00 1.00
Extract Volume (ul): 2000 2000
Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
Diphenylamine U 0.199 U 0.273
Azobenzene U 0.208 U 0.253
2-Chloronaphthalene U 0.226 U 0.284
2-Nitroaniline U 0.278 U 0.334
1,4-Dinitrobenzene U 0.335 U 0274
Dimethylphthalate U 0.233 U 0.238
1,3-Dinitrobenzene U 0.233 U 0274
Acenaphthylene U 0.186 U 0.303
2,6-dinitrotoluene U 0.162 U 0.253
1,2-Dinitrobenzene U 0.174 U 0.274
3-Nitroaniline U 0.259 U 0334
Acenaphthene U 0.259 U 0.299
2,4-Dinitrophenol U 0.276 U 0.251
4-Nitrophenol U 0.166 U 0.332
Dibenzofuran U 0.125 U 0274
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Sample ID: LF3BMO1XA LF3BMO2XA
Matrix: XDA Tubes XDA Tubes
Preservation: None None
Decanted: None None
Batch QC: QC081106-MB QC081106-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8260/8270m EPA 8260/8270m
Instrument: AMX AMX
File ID: D120317.D D120318.D
Operator: ERL ERL
Date Sampled: 10/23/2008 10/23/2008
Date Received: 10/29/2008 10/29/2008
Date Prepared: 11/6/2008 11/6/2008
Date Cleanup: NA NA
Date Analyzed: 12/4/2008 12/4/2008
Sample Volume (m?): 0.507 0.506
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (pl): 1.00 1.00
Extract Volume (ul): 2000 2000
Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
2,4-dinitrotoluene U 0.229 U 0.253
2,3,4,6-Tetrachlorophenol U 0.229 U 0.199
2,3,5,6-Tetrachlorophenol U 0.148 U 0.199
Diethylphthalate 0.546 B 0.202 BU 0.208
4-Chlorophenyl-phenylether U 0.202 U 0.225
Fluorene U 0.118 U 0.278
4-Nitroaniline U 0.118 U 0334
4,6-Dinitro-2-methylphenol U 0.183 U 0.233
n-Nitrosodiphenylamine U 0.183 U 0.233
4-Bromophenyl phenyl ether U 0.183 U 0.185
Hexachlorobenzene U 0.167 U 0.162
Pentachlorophenol U 0.166 U 0.173
Phenanthrene U 0.167 U 0.259
Anthracene U 0.259 U 0.259
Carbazole U 0276 U 0.276
Di-n-butylphthalate 1.81 B 0.166 0.374 B 0.166
Bis(2-ethylhexyl) adipate U 0.125 U 0.124
Fluoranthene U 0.229 U 0.228
Pyrene U 0.229 U 0.228
Butylbenzylphthalate U 0.148 U 0.148
Benz[a]anthracene U 0.202 U 0.202
Chrysene U 0.202 U 0.202
bis(2-Ethylhexyl)phthalate BU 0.118 BU 0.118
Di-n-octylphthalate U 0.118 U 0.118
Benzo[b]fluoranthene U 0.183 U 0.183
Benzol[k]fluoranthene U 0.183 U 0.183
Benzo[a]pyrene U 0.183 U 0.183
Indenol[1,2,3-cd]pyrene U 0.167 U 0.167
Dibenz[a,h]anthracene U 0.166 U 0.166
Benzo[g,h,i]perylene U 0.167 U 0.167
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Sample ID: LF3BMO1XA
Matrix: XDA Tubes
Preservation: None
Decanted: None
Batch QC: QC081106-MB
Preparation Method: EPA 3540
Cleanup Method(s): NA
Analysis Method: EPA 8260/8270m
Instrument: AMX
File 1D: D120317.D
Operator: ERL
Date Sampled: 10/23/2008
Date Received: 10/29/2008
Date Prepared: 11/6/2008
Date Cleanup: NA
Date Analyzed: 12/4/2008
Sample Volume (m?): 0.507
Percent Solid: NA
Prep DF: 1.00
Analysis DF: 1.00
Injection Volume (pl): 1.00
Extract Volume (ul): 2000

Units

Concentration (ppbv)

Q

LF3BMO2XA

XDA Tubes
None
None

QC081106-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120318.D
ERL
10/23/2008
10/29/2008
11/6/2008

NA

12/4/2008
0.506

NA

1.00

1.00

1.00

2000

EDL Concentration (ppbv)

EDL

Extraction Surrogate Recoveries (%)

Toluene-d8 78
4-Bromofluorobenzene 91
2-Fluorophenol 87
Phenol-d5 103
Nitrobenzene-d5 86
2-Fluorobiphenyl 97
2,4,6-Tribromophenol 84
p-Terphenyl-d14 98

NA - Not applicable.

B - Analyte detected in the Blank.

J - Estimated value; detected between the RL and DL.
U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.

| - Concentration/Peak ID uncertain due to potential interference.

68
94
95
113
93
103
88
103

RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.

EDL - Estimated detection limit is 50% of RL.
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Sample ID: LF3BMO3XA LF3BMO4XA

Matrix: XAD Tubes XAD Tubes
Preservation: None None

Decanted: None None

Batch QC: QC081204-MB QC081204-MB

Preparation Method: EPA 3540 EPA 3540

Cleanup Method(s): NA NA

Analysis Method: EPA 8260/8270m EPA 8260/8270m

Instrument: Duster Duster

File ID: D121719.D D121720.D

Operator: ERL ERL

Date Sampled: 11/17/2008 11/17/2008

Date Received: 11/26/2008 11/26/2008

Date Prepared: 12/4/2008 12/4/2008

Date Cleanup: NA NA

Date Analyzed: 12/18/2008 12/18/2008

Sample Volume (m?): 0.488 0.495

Percent Solid: NA NA

Prep DF: 1.00 1.00

Analysis DF: 1.00 1.00

Injection Volume (ul): 1.00 1.00

Extract Volume (ul): 2000.000 2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane U 0.343 U 0.338
1,2-Dichloroethane U 0.462 U 0.456
1,1-Dichloropropene U 0.412 U 0.406
Benzene 0.643 JB 0.586 0.603 JB 0.577
Carbon Tetrachloride U 0.297 0.293 J 0.293
1,2-Dichloropropane U 0.405 U 0.399
Trichloroethene U 0.348 U 0.343
Dibromomethane U 0.263 U 0.259
Bromodichloromethane U 0.279 U 0.275
Pyridine U 0.578 U 0.570
cis-1,3-Dichloropropene U 0.412 U 0.406
N-nitrosodimethylamine U 0.618 U 0.609
Toluene 16.2 0.497 16.6 0.489
trans-1,3-Dichloropropene U 0.412 U 0.406
1,1,2-Trichloroethane U 0.343 U 0.338
1,3-Dichloropropane U 0.405 U 0.399
Dibromochloromethane U 0.220 U 0.216
1,2-Dibromoethane U 0.244 U 0.240
Tetrachloroethene 05 J 0.276 0473 J 0.272
Chlorobenzene U 0.406 U 0401
1,1,1,2-Tetrachloroethane U 0.273 U 0.269
Ethylbenzene U 0431 U 0425
m/p-Xylenes U 0431 U 0425
Bromoform U 0.181 U 0.178
Styrene U 0439 U 0433
o-Xylene U 0431 U 0.425
1,1,2,2-Tetrachloroethane U 0.273 U 0.269
1,2,3-Trichloropropane U 0.310 U 0.306
Isopropylbenzene U 0.381 U 0.375
Bromobenzene U 0.291 U 0.287
2-Chlorotoluene U 0.361 U 0.356
n-Propylbenzene U 0.381 U 0.375
4-Chlorotoluene U 0.361 U 0.356
1,3,5-Trimethylbenzene U 0.381 U 0.375
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Sample ID: LF3BMO3XA LF3BMO4XA
Matrix: XAD Tubes XAD Tubes
Preservation: None None
Decanted: None None
Batch QC: QC081204-MB QC081204-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8260/8270m EPA 8260/8270m
Instrument: Duster Duster
File ID: D121719.D D121720.D
Operator: ERL ERL
Date Sampled: 11/17/2008 11/17/2008
Date Received: 11/26/2008 11/26/2008
Date Prepared: 12/4/2008 12/4/2008
Date Cleanup: NA NA
Date Analyzed: 12/18/2008 12/18/2008
Sample Volume (m?): 0.488 0.495
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (ul): 1.00 1.00
Extract Volume (ul): 2000.000 2000
Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
tert-Butylbenzene U 0.341 U 0.336
1,2,4-Trimethylbenzene U 0.381 U 0.375
sec-Butylbenzene U 0.341 U 0.336
Phenol U 0.486 U 0.479
bis(2-Chloroethyl)ether U 0.320 U 0.315
Aniline U 0491 U 0.484
2-Chlorophenol U 0.356 U 0.351
1,3-Dichlorobenzene U 0.311 U 0.307
1,4-Dichlorobenzene U 0311 U 0.307
p-lsopropyltoluene U 0.341 U 0.336
Benzyl Alcohol U 0.423 U 0.417
2-Methylphenol (m-cresol) U 0423 U 0417
1,2-Dichlorobenzene U 0.311 U 0.307
3,4-Methylphenol (o,p-cresol) U 0.423 U 0417
bis(2-chloroisopropyl)ether U 0.267 U 0.264
n-Butylbenzene U 0.341 U 0.336
N-nitroso-di-n-propylamine U 0.351 U 0.346
Hexachloroethane U 0.193 U 0.190
1,2-Dibromo-3-Chloropropane U 0.194 U 0.191
Nitrobenzene U 0.372 U 0.366
Isophorone U 0331 U 0.326
2-Nitrophenol U 0.329 U 0.324
2,4-Dimethylphenol U 0.375 U 0.369
bis(2-Chloroethoxy)methane U 0.264 U 0.260
1,2,4-Trichlorobenzene U 0.252 U 0.248
Naphthalene U 0.357 U 0.352
2,4-Dichlorophenol U 0.281 u 0.277
4-Chloroaniline U 0.359 U 0.353
Hexachlorobutadiene U 0.175 U 0.173
1,2,3-Trichlorobenzene U 0.252 U 0.248
4-Chloro-3-methylphenol U 0.321 U 0.316
2-Methylnaphthalene U 0.322 U 0.317
1-Methylnaphthalene U 0.322 U 0.317
Hexachlorocyclopentadiene U 0.168 U 0.165
2,4,6-Trichlorophenol U 0.232 U 0.228
2,4,5-Trichlorophenol U 0.232 U 0.228
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Sample ID: LF3BMO3XA LF3BMO4XA
Matrix: XAD Tubes XAD Tubes
Preservation: None None
Decanted: None None
Batch QC: QC081204-MB QC081204-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8260/8270m EPA 8260/8270m
Instrument: Duster Duster
File ID: D121719.D D121720.D
Operator: ERL ERL
Date Sampled: 11/17/2008 11/17/2008
Date Received: 11/26/2008 11/26/2008
Date Prepared: 12/4/2008 12/4/2008
Date Cleanup: NA NA
Date Analyzed: 12/18/2008 12/18/2008
Sample Volume (m?): 0.488 0.495
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (ul): 1.00 1.00
Extract Volume (ul): 2000.000 2000
Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
Diphenylamine U 0.270 U 0.266
Azobenzene U 0.251 U 0.247
2-Chloronaphthalene U 0.281 U 0.277
2-Nitroaniline U 0.331 U 0.326
1,4-Dinitrobenzene U 0.272 U 0.268
Dimethylphthalate U 0.236 U 0.232
1,3-Dinitrobenzene U 0.272 U 0.268
Acenaphthylene U 0.301 U 0.296
2,6-dinitrotoluene U 0.251 U 0.248
1,2-Dinitrobenzene U 0.272 U 0.268
3-Nitroaniline U 0.331 U 0.326
Acenaphthene U 0.297 U 0.292
2,4-Dinitrophenol U 0.249 U 0.245
4-Nitrophenol U 0.329 U 0.324
Dibenzofuran U 0.272 U 0.268
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Sample ID: LF3BMO3XA LF3BMO4XA
Matrix: XAD Tubes XAD Tubes
Preservation: None None
Decanted: None None
Batch QC: QC081204-MB QC081204-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8260/8270m EPA 8260/8270m
Instrument: Duster Duster
File ID: D121719.D D121720.D
Operator: ERL ERL
Date Sampled: 11/17/2008 11/17/2008
Date Received: 11/26/2008 11/26/2008
Date Prepared: 12/4/2008 12/4/2008
Date Cleanup: NA NA
Date Analyzed: 12/18/2008 12/18/2008
Sample Volume (m?): 0.488 0.495
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (ul): 1.00 1.00
Extract Volume (ul): 2000.000 2000
Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
2,4-dinitrotoluene U 0.251 U 0.248
2,3,4,6-Tetrachlorophenol U 0.197 U 0.194
2,3,5,6-Tetrachlorophenol U 0.197 U 0.194
Diethylphthalate U 0.206 U 0.203
4-Chlorophenyl-phenylether U 0.224 U 0.220
Fluorene U 0.275 U 0.271
4-Nitroaniline U 0.331 U 0.326
4,6-Dinitro-2-methylphenol U 0.231 U 0.228
n-Nitrosodiphenylamine U 0.231 U 0.227
4-Bromophenyl phenyl ether U 0.184 U 0.181
Hexachlorobenzene U 0.161 U 0.158
Pentachlorophenol U 0.172 U 0.169
Phenanthrene U 0.257 U 0.253
Anthracene U 0.257 U 0.253
Carbazole U 0.274 U 0.270
Di-n-butylphthalate 0.364 B 0.164 0487 B 0.162
Bis(2-ethylhexyl) adipate U 0.123 U 0.122
Fluoranthene U 0.226 U 0.223
Pyrene U 0.226 U 0.223
Butylbenzylphthalate U 0.146 U 0.144
Benz[a]anthracene U 0.200 U 0.197
Chrysene U 0.200 U 0.197
bis(2-Ethylhexyl)phthalate U 0.117 U 0.115
Di-n-octylphthalate U 0.117 U 0.115
Benzol[b]fluoranthene U 0.181 U 0.179
Benzo[k]fluoranthene U o0.181 U 0.179
Benzo[a]pyrene U o0.181 U 0.179
Indeno[1,2,3-cd]pyrene U 0.166 U 0.163
Dibenz[a,h]anthracene U 0.164 U 0.162
Benzo[g,h,i]perylene U 0.166 U 0.163
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m°):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

LF3BMO3XA

XAD Tubes
None

None
QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121719.D
ERL
11/17/2008
11/26/2008
12/4/2008

NA

12/18/2008
0.488

NA

1.00

1.00

1.00

2000.000
Concentration (ppbv)

EDL

LF3BMO4XA

XAD Tubes
None

None
QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121720.D
ERL
11/17/2008
11/26/2008
12/4/2008

NA

12/18/2008
0.495

NA

1.00

1.00

1.00

2000
Concentration (ppbv)

EDL

Extraction Surrogate Recoveries (%)

Toluene-d8
4-Bromofluorobenzene
2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14

NA - Not applicable.

B - Analyte detected in the Blank.

45
59
58
70
56
65
62
66

J - Estimated value; detected between the RL and DL.

U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.
E - Estimate, result detected above calibration range.

| - Concentration/Peak ID uncertain due to potential interference.

72
93
80
101
85
94
88
88

RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.
EDL - Estimated detection limit is 50% of RL.
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Sample ID: LF3BMO5XA LF3BMO6XA

Matrix: XAD Tubes XAD Tubes
Preservation: None None
Decanted: None None

Batch QC: QC090922-MB QC090922-MB
Preparation Method: EPA 3540 EPA 3540

Cleanup Method(s): NA NA

Analysis Method: EPA 8081A EPA 8081A
Instrument: AMX AMX

File ID: A092416.D A092417.D

Operator: ERL ERL

Date Sampled: 9/9/2009 9/9/2009

Date Received: 9/18/2009 9/18/2009

Date Prepared: 9/22/2009 9/22/2009

Date Cleanup: NA NA

Date Analyzed: 9/25/2009 9/25/2009

Sample Volume (m?): 0.491 0.496

Percent Solid: NA NA

Prep DF: 1.00 1.00

Analysis DF: 1.00 1.00

Injection Volume (ul): 1.00 1.00

Extract Volume (ul): 2000 2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane U 0.0747 U 0.0740
1,2-Dichloroethane U 0.0554 U 0.0549
1,1-Dichloropropene U 0.0621 U 0.0615
Benzene U 0.0437 U 0.0433
Carbon Tetrachloride U 0.0861 U 0.0853
1,2-Dichloropropane U 0.0633 U 0.0626
Trichloroethene U 0.0736 U 0.0728
Dibromomethane U 0.0973 U 0.0964
Bromodichloromethane U 0.0917 U 0.0908
Pyridine U 0.0443 U 0.0439
cis-1,3-Dichloropropene U 0.0621 U 0.0615
N-nitrosodimethylamine U 0.0415 U 0.0411
Toluene 0.064 J 0.0516 0.0703 J 0.0511
trans-1,3-Dichloropropene U 0.0621 U 0.0615
1,1,2-Trichloroethane U 0.0747 U 0.0740
1,3-Dichloropropane U 0.0633 U 0.0626
Dibromochloromethane 0.285 B 0.117 0.431 B 0.115
1,2-Dibromoethane U 0.105 U 0.104
Tetrachloroethene U 0.0928 U 0.0919
Chlorobenzene U 0.0630 U 0.0624
1,1,1,2-Tetrachloroethane U 0.0940 U 0.0930
Ethylbenzene U 0.0594 U 0.0589
m/p-Xylenes U 0.0594 U 0.0589
Bromoform U 0141 U 0.140
Styrene U 0.0583 U 0.0577
o-Xylene U 0.0594 U 0.0589
1,1,2,2-Tetrachloroethane U 0.0940 U 0.0930
1,2,3-Trichloropropane U 0.0825 U 0.0817
Isopropylbenzene U 0.0673 U 0.0666
Bromobenzene U 0.0879 U 0.0870
2-Chlorotoluene U 0.0709 U 0.0702
n-Propylbenzene U 0.0673 U 0.0666
4-Chlorotoluene U 0.0709 U 0.0702
1,3,5-Trimethylbenzene U 0.0673 U 0.0666
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Sample ID: LF3BMO5XA LF3BMO6XA
Matrix: XAD Tubes XAD Tubes
Preservation: None None
Decanted: None None
Batch QC: QC090922-MB QC090922-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8081A EPA 8081A
Instrument: AMX AMX
File ID: A092416.D A092417.D
Operator: ERL ERL
Date Sampled: 9/9/2009 9/9/2009
Date Received: 9/18/2009 9/18/2009
Date Prepared: 9/22/2009 9/22/2009
Date Cleanup: NA NA
Date Analyzed: 9/25/2009 9/25/2009
Sample Volume (m?): 0.491 0.496
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (ul): 1.00 1.00
Extract Volume (ul): 2000 2000
Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
tert-Butylbenzene U 0.0751 U 0.0744
1,2,4-Trimethylbenzene U 0.0673 U 0.0666
sec-Butylbenzene U 0.0751 U 0.0744
Phenol U 0.0527 U 0.0522
bis(2-Chloroethyl)ether U 0.0801 U 0.0793
Aniline U 0.0521 U 0.0516
2-Chlorophenol U 0.0720 U 0.0713
1,3-Dichlorobenzene U 0.0823 U 0.0815
1,4-Dichlorobenzene U 0.0823 U 0.0815
p-lsopropyltoluene U 0.0751 U 0.0744
Benzyl Alcohol U 0.0605 U 0.0599
2-Methylphenol (m-cresol) U 0.0605 U 0.0599
1,2-Dichlorobenzene U 0.0823 U 0.0815
3,4-Methylphenol (o,p-cresol) U 0.0605 U 0.0599
bis(2-chloroisopropyl)ether U 0.0958 U 0.0948
n-Butylbenzene U 0.0751 U 0.0744
N-nitroso-di-n-propylamine U 0.0729 U 0.0722
Hexachloroethane U 0.133 U 0.131
1,2-Dibromo-3-Chloropropane U 0.132 U 0.131
Nitrobenzene U 0.0689 U 0.0682
Isophorone U 0.0774 U 0.0766
2-Nitrophenol U 0.0779 U 0.0771
2,4-Dimethylphenol U 0.0684 U 0.0677
bis(2-Chloroethoxy)methane U 0.0969 U 0.0959
1,2,4-Trichlorobenzene U 0.102 U 0.101
Naphthalene U 0.0718 U 0.0711
2,4-Dichlorophenol U 0.0913 U 0.0904
4-Chloroaniline U 0.0714 U 0.0707
Hexachlorobutadiene U 0.146 U 0.145
1,2,3-Trichlorobenzene U 0.102 U 0.101
4-Chloro-3-methylphenol U 0.0798 U 0.0790
2-Methylnaphthalene 0.212 0.0796 0.1370 J 0.0788
1-Methylnaphthalene 0.137 J 0.0796 0.0905 J 0.0788
Hexachlorocyclopentadiene U 0.153 U 0.151
2,4,6-Trichlorophenol U 0111 U 0.109
2,4,5-Trichlorophenol U 0111 U 0.109
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Sample ID: LF3BMO5XA LF3BMO6XA
Matrix: XAD Tubes XAD Tubes
Preservation: None None
Decanted: None None
Batch QC: QC090922-MB QC090922-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8081A EPA 8081A
Instrument: AMX AMX
File ID: A092416.D A092417.D
Operator: ERL ERL
Date Sampled: 9/9/2009 9/9/2009
Date Received: 9/18/2009 9/18/2009
Date Prepared: 9/22/2009 9/22/2009
Date Cleanup: NA NA
Date Analyzed: 9/25/2009 9/25/2009
Sample Volume (m?): 0.491 0.496
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (ul): 1.00 1.00
Extract Volume (ul): 2000 2000
Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
Diphenylamine U 0.0947 U 0.0938
Azobenzene U 0.102 U 0.101
2-Chloronaphthalene U 0.0910 U 0.0902
2-Nitroaniline U 0.0773 U 0.0766
1,4-Dinitrobenzene U 0.0941 U 0.0932
Dimethylphthalate U 0.109 U 0.108
1,3-Dinitrobenzene U 0.0941 U 0.0932
Acenaphthylene U 0.0852 U 0.0844
2,6-dinitrotoluene U 0.102 U 0.101
1,2-Dinitrobenzene U 0.0941 U 0.0932
3-Nitroaniline U 0.0773 U 0.0766
Acenaphthene U 0.0863 U 0.0855
2,4-Dinitrophenol U 0.103 U 0.102
4-Nitrophenol U 0.0779 U 0.0771
Dibenzofuran U 0.0942 U 0.0932
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Sample ID: LF3BMO5XA LF3BMO6XA
Matrix: XAD Tubes XAD Tubes
Preservation: None None
Decanted: None None
Batch QC: QC090922-MB QC090922-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8081A EPA 8081A
Instrument: AMX AMX
File ID: A092416.D A092417.D
Operator: ERL ERL
Date Sampled: 9/9/2009 9/9/2009
Date Received: 9/18/2009 9/18/2009
Date Prepared: 9/22/2009 9/22/2009
Date Cleanup: NA NA
Date Analyzed: 9/25/2009 9/25/2009
Sample Volume (m?): 0.491 0.496
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (ul): 1.00 1.00
Extract Volume (ul): 2000 2000
Units Concentration (ppbv) Q  EDL Concentration (ppbv) Q  EDL
2,4-dinitrotoluene U 0.102 U 0.101
2,3,4,6-Tetrachlorophenol U 0.130 U 0.129
2,3,5,6-Tetrachlorophenol U 0.130 U 0.129
Diethylphthalate U 0.124 U 0.123
4-Chlorophenyl-phenylether U 0.115 U 0.113
Fluorene U 0.0931 U 0.0921
4-Nitroaniline U 0.0773 U 0.0766
4,6-Dinitro-2-methylphenol U 0111 U 0.110
n-Nitrosodiphenylamine U 0111 U 0.110
4-Bromophenyl phenyl ether U 0.139 U 0.138
Hexachlorobenzene U 0.159 U 0.158
Pentachlorophenol U 0.149 U 0.148
Phenanthrene U 0.0998 U 0.0988
Anthracene U 0.0998 U 0.0988
Carbazole U 0.0936 U 0.0927
Di-n-butylphthalate U 0.156 U 0.154
Bis(2-ethylhexyl) adipate U 0.207 U 0.205
Fluoranthene U 0.113 U 0.112
Pyrene U 0113 U 0.112
Butylbenzylphthalate U 0.175 U 0.173
Benz[a]anthracene U 0.128 U 0.127
Chrysene U 0.128 U 0.127
bis(2-Ethylhexyl)phthalate U 0.219 U 0.217
Di-n-octylphthalate U 0.219 U 0.217
Benzo[b]fluoranthene U 0141 U 0.140
Benzol[k]fluoranthene U 0.141 U 0.140
Benzo[a]pyrene U 0141 U 0.140
Indeno[1,2,3-cd]pyrene U 0.155 U 0.153
Dibenz[a,h]anthracene U 0.156 U 0.154
Benzo[g,h,i]perylene U 0.155 U 0.153
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

LF3BMO5XA

XAD Tubes
None
None

QC090922-MB
EPA 3540
NA

EPA 8081A
AMX

A092416.D

ERL

9/9/2009

9/18/2009

9/22/2009

NA

9/25/2009

0.491

NA

1.00

1.00

1.00

2000
Concentration (ppbv) Q

LF3BMO6XA

XAD Tubes
None
None

QC090922-MB
EPA 3540
NA

EPA 8081A
AMX

A092417.D

ERL
9/9/2009
9/18/2009
9/22/2009
NA
9/25/2009
0.496

NA

1.00

1.00

1.00

2000

EDL Concentration (ppbv) Q

Extraction Surrogate Recoveries (%)

Toluene-d8
4-Bromofluorobenzene
2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14

NA - Not applicable.

B - Analyte detected in the Blank.

54
73
81
88
75
85
84
93

J - Estimated value; detected between the RL and DL.

U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.
| - Concentration/Peak ID uncertain due to potential interference.

RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.
EDL - Estimated detection limit is 50% of RL.

26

67
92
93
97
91
97
102
106

26
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Sample ID: LF3BMO7XA LF3BMO8XA

Matrix: XAD Tubes XAD Tubes
Preservation: None None
Decanted: None None

Batch QC: QC090922-MB QC090922-MB
Preparation Method: EPA 3540 EPA 3540

Cleanup Method(s): NA NA

Analysis Method: EPA 8081A EPA 8081A
Instrument: AMX AMX

File ID: A092418.D A092419.D

Operator: ERL ERL

Date Sampled: 9/9/2009 9/9/2009

Date Received: 9/18/2009 9/18/2009

Date Prepared: 9/22/2009 9/22/2009

Date Cleanup: NA NA

Date Analyzed: 9/25/2009 9/25/2009

Sample Volume (m?): 0.486 0.481

Percent Solid: NA NA

Prep DF: 1.00 1.00

Analysis DF: 1.00 1.00

Injection Volume (ul): 1.00 1.00

Extract Volume (ul): 2000 2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane U 0.0754 U 0.0761
1,2-Dichloroethane U 0.0559 U 0.0565
1,1-Dichloropropene U 0.0627 U 0.0633
Benzene U 0.0442 U 0.0446
Carbon Tetrachloride U 0.0870 U 0.0878
1,2-Dichloropropane U 0.0639 U 0.0645
Trichloroethene U 0.0743 U 0.0750
Dibromomethane U 0.0983 U 0.0992
Bromodichloromethane U 0.0926 U 0.0935
Pyridine U 0.0447 U 0.0452
cis-1,3-Dichloropropene U 0.0627 U 0.0633
N-nitrosodimethylamine U 0.0419 U 0.0423
Toluene U 0.0521 U 0.0526
trans-1,3-Dichloropropene U 0.0627 U 0.0633
1,1,2-Trichloroethane U 0.0754 U 0.0761
1,3-Dichloropropane U 0.0639 U 0.0645
Dibromochloromethane 0.513 B 0.118 0.488 B 0.119
1,2-Dibromoethane U 0.106 U 0.107
Tetrachloroethene U 0.0937 U 0.0946
Chlorobenzene U 0.0636 U 0.0643
1,1,1,2-Tetrachloroethane U 0.0949 U 0.0958
Ethylbenzene U 0.0600 U 0.0606
m/p-Xylenes U 0.0600 U 0.0606
Bromoform U 0.143 U 0.144
Styrene U 0.0589 U 0.0595
o-Xylene U 0.0600 U 0.0606
1,1,2,2-Tetrachloroethane U 0.0949 U 0.0958
1,2,3-Trichloropropane U 0.0833 U 0.0842
Isopropylbenzene U 0.0680 U 0.0686
Bromobenzene U 0.0888 U 0.0896
2-Chlorotoluene U 0.0716 U 0.0723
n-Propylbenzene U 0.0679 U 0.0686
4-Chlorotoluene U 0.0716 U 0.0723
1,3,5-Trimethylbenzene U 0.0679 U 0.0686
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Sample ID: LF3BMO7XA LF3BMO8XA
Matrix: XAD Tubes XAD Tubes
Preservation: None None
Decanted: None None
Batch QC: QC090922-MB QC090922-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8081A EPA 8081A
Instrument: AMX AMX
File ID: A092418.D A092419.D
Operator: ERL ERL
Date Sampled: 9/9/2009 9/9/2009
Date Received: 9/18/2009 9/18/2009
Date Prepared: 9/22/2009 9/22/2009
Date Cleanup: NA NA
Date Analyzed: 9/25/2009 9/25/2009
Sample Volume (m?): 0.486 0.481
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (ul): 1.00 1.00
Extract Volume (ul): 2000 2000
Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
tert-Butylbenzene U 0.0759 U 0.0766
1,2,4-Trimethylbenzene U 0.0679 U 0.0686
sec-Butylbenzene U 0.0759 U 0.0766
Phenol U 0.0532 U 0.0537
bis(2-Chloroethyl)ether U 0.0808 U 0.0816
Aniline U 0.0527 U 0.0532
2-Chlorophenol U 0.0727 U 0.0734
1,3-Dichlorobenzene U 0.0831 U 0.0839
1,4-Dichlorobenzene U 0.0831 U 0.0839
p-lsopropyltoluene U 0.0759 U 0.0766
Benzyl Alcohol U 0.0611 U 0.0617
2-Methylphenol (m-cresol) U 0.0611 U 0.0617
1,2-Dichlorobenzene U 0.0831 U 0.0839
3,4-Methylphenol (o,p-cresol) U 0.0611 U 0.0617
bis(2-chloroisopropyl)ether U 0.0967 U 0.0976
n-Butylbenzene U 0.0759 U 0.0766
N-nitroso-di-n-propylamine U 0.0736 U 0.0743
Hexachloroethane U 0.134 U 0.135
1,2-Dibromo-3-Chloropropane U 0.134 U 0.135
Nitrobenzene U 0.0696 U 0.0703
Isophorone U 0.0781 U 0.0789
2-Nitrophenol U 0.0786 U 0.0794
2,4-Dimethylphenol U 0.0691 U 0.0697
bis(2-Chloroethoxy)methane U 0.0978 U 0.0988
1,2,4-Trichlorobenzene U 0.103 U 0.104
Naphthalene U 0.0725 U 0.0732
2,4-Dichlorophenol U 0.0922 U 0.0930
4-Chloroaniline U 0.0721 U 0.0728
Hexachlorobutadiene U 0.147 U 0.149
1,2,3-Trichlorobenzene U 0.103 U 0.104
4-Chloro-3-methylphenol U 0.0806 U 0.0814
2-Methylnaphthalene U 0.0804 U 0.0812
1-Methylnaphthalene U 0.0804 U 0.0812
Hexachlorocyclopentadiene U 0.154 U 0.156
2,4,6-Trichlorophenol U 0.112 U 0.113
2,4,5-Trichlorophenol U 0.112 U 0.113
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Sample ID: LF3BMO7XA LF3BMO8XA
Matrix: XAD Tubes XAD Tubes
Preservation: None None
Decanted: None None
Batch QC: QC090922-MB QC090922-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8081A EPA 8081A
Instrument: AMX AMX
File ID: A092418.D A092419.D
Operator: ERL ERL
Date Sampled: 9/9/2009 9/9/2009
Date Received: 9/18/2009 9/18/2009
Date Prepared: 9/22/2009 9/22/2009
Date Cleanup: NA NA
Date Analyzed: 9/25/2009 9/25/2009
Sample Volume (m?): 0.486 0.481
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (ul): 1.00 1.00
Extract Volume (ul): 2000 2000
Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
Diphenylamine U 0.0957 U 0.0966
Azobenzene U 0.103 U 0.104
2-Chloronaphthalene U 0.0919 U 0.0928
2-Nitroaniline U 0.0781 U 0.0788
1,4-Dinitrobenzene U 0.0950 U 0.0960
Dimethylphthalate U 0.110 U 0111
1,3-Dinitrobenzene U 0.0950 U 0.0960
Acenaphthylene U 0.0860 U 0.0869
2,6-dinitrotoluene U 0.103 U 0.104
1,2-Dinitrobenzene U 0.0950 U 0.0960
3-Nitroaniline U 0.0781 U 0.0788
Acenaphthene U 0.0872 U 0.0880
2,4-Dinitrophenol U 0.104 U 0.105
4-Nitrophenol U 0.0786 U 0.0794
Dibenzofuran U 0.0951 U 0.0960
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Sample ID: LF3BMO7XA LF3BMO8XA
Matrix: XAD Tubes XAD Tubes
Preservation: None None
Decanted: None None
Batch QC: QC090922-MB QC090922-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8081A EPA 8081A
Instrument: AMX AMX
File ID: A092418.D A092419.D
Operator: ERL ERL
Date Sampled: 9/9/2009 9/9/2009
Date Received: 9/18/2009 9/18/2009
Date Prepared: 9/22/2009 9/22/2009
Date Cleanup: NA NA
Date Analyzed: 9/25/2009 9/25/2009
Sample Volume (m?): 0.486 0.481
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (ul): 1.00 1.00
Extract Volume (ul): 2000 2000
Units Concentration (ppbv) Q  EDL Concentration (ppbv) Q  EDL
2,4-dinitrotoluene U 0.103 U 0.104
2,3,4,6-Tetrachlorophenol U 0.131 U 0.132
2,3,5,6-Tetrachlorophenol U 0.131 U 0.132
Diethylphthalate U 0.126 U 0.127
4-Chlorophenyl-phenylether U 0.116 U 0.117
Fluorene U 0.0940 U 0.0949
4-Nitroaniline U 0.0781 U 0.0788
4,6-Dinitro-2-methylphenol U 0.112 U 0.113
n-Nitrosodiphenylamine U 0.112 U 0.113
4-Bromophenyl phenyl ether U 0.141 U 0.142
Hexachlorobenzene U 0.161 U 0.163
Pentachlorophenol U 0.151 U 0.152
Phenanthrene U 0.1008 U 0.1017
Anthracene U 0.1008 U 0.1017
Carbazole U 0.0945 U 0.0954
Di-n-butylphthalate U 0.157 U 0.159
Bis(2-ethylhexyl) adipate U 0.209 U 0.212
Fluoranthene U 0.114 U 0.115
Pyrene U 0.114 U 0.115
Butylbenzylphthalate U 0.177 U 0.178
Benz[a]anthracene U 0.129 U 0.130
Chrysene U 0.129 U 0.130
bis(2-Ethylhexyl)phthalate U 0.221 U 0.223
Di-n-octylphthalate U 0.221 U 0.223
Benzo[b]fluoranthene U 0.143 U 0.144
BenzolK]fluoranthene U 0.143 U 0.144
Benzo[a]pyrene U 0.143 U 0.144
Indeno[1,2,3-cd]pyrene U 0.156 U 0.158
Dibenz[a,h]anthracene U 0.157 U 0.159
Benzol[g,h,i]perylene U 0.156 U 0.158
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

LF3BMO7XA

XAD Tubes
None
None

QC090922-MB
EPA 3540
NA

EPA 8081A
AMX

A092418.D

ERL

9/9/2009

9/18/2009

9/22/2009

NA

9/25/2009

0.486

NA

1.00

1.00

1.00

2000
Concentration (ppbv) Q

LF3BMO8XA

XAD Tubes
None
None

QC090922-MB
EPA 3540
NA

EPA 8081A
AMX

A092419.D

ERL
9/9/2009
9/18/2009
9/22/2009
NA
9/25/2009
0.481

NA

1.00

1.00

1.00

2000

EDL Concentration (ppbv) Q

Extraction Surrogate Recoveries (%)

Toluene-d8
4-Bromofluorobenzene
2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14

NA - Not applicable.

B - Analyte detected in the Blank.

68
90
85
95
91
95
7
106

J - Estimated value; detected between the RL and DL.
U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.
| - Concentration/Peak ID uncertain due to potential interference.

RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.
EDL - Estimated detection limit is 50% of RL.

26

69
94
89
100
95
102
91
111

26
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Sample ID: LF3BGO1XA LF3BGO2XA

Matrix: XDA Tubes XDA Tubes
Preservation: None None

Decanted: None None

Batch QC: QC081106-MB QC081106-MB

Preparation Method: EPA 3540 EPA 3540

Cleanup Method(s): NA NA

Analysis Method: EPA 8260/8270m EPA 8260/8270m

Instrument: AMX AMX

File ID: D120319.D D120320.D

Operator: ERL ERL

Date Sampled: 10/23/2008 10/23/2008

Date Received: 10/29/2008 10/29/2008

Date Prepared: 11/6/2008 11/6/2008

Date Cleanup: NA NA

Date Analyzed: 12/4/2008 12/4/2008

Sample Volume (m?): 0.503 0.450

Percent Solid: NA NA

Prep DF: 1.00 1.00

Analysis DF: 1.00 1.00

Injection Volume (pl): 1.00 1.00

Extract Volume (ul): 2000 2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane U 0.350 U 0.390
1,2-Dichloroethane U 0472 U 0.525
1,1-Dichloropropene U 0421 U 0.468
Benzene 0.814 JB 0.598 1.217 JB 0.666
Carbon Tetrachloride 0.442 JB 0.304 0.679 B 0.338
1,2-Dichloropropane U 0413 U 0.460
Trichloroethene U 0.355 U 0.396
Dibromomethane U 0.269 U 0.299
Bromodichloromethane U 0.590 U 0.657
Pyridine U 0421 U 0.468
cis-1,3-Dichloropropene U 0.630 U 0.702
N-nitrosodimethylamine U 0.507 U 0.564
Toluene 21.566 0.421 26.4 0.468
trans-1,3-Dichloropropene U 0.350 U 0.390
1,1,2-Trichloroethane U 0.413 U 0.460
1,3-Dichloropropane U 0.224 U 0.250
Dibromochloromethane NA NA NA NA
1,2-Dibromoethane U 0.249 U 0.277
Tetrachloroethene 1.165 0.282 1511 0.314
Chlorobenzene 1.555 0.415 1.693 0.462
1,1,1,2-Tetrachloroethane U 0.278 U 0.310
Ethylbenzene 48.6 0.440 46.5 0.490
m/p-Xylenes 57.7 0.440 56.7 0.490
Bromoform U 0.185 U 0.206
Styrene 9.55 0.448 9.62 0.499
o-Xylene 43.8 0.440 415 0.490
1,1,2,2-Tetrachloroethane 0.486 J 0.278 0.338 J 0.310
1,2,3-Trichloropropane U 0.317 U 0.353
Isopropylbenzene 10.6 0.388 9.94 0.432
Bromobenzene U 0.297 U 0.331
2-Chlorotoluene 5.45 0.369 4.68 0.411
n-Propylbenzene 14.2 0.388 12.3 0.433
4-Chlorotoluene U 0.369 U 0411
1,3,5-Trimethylbenzene 46.7 0.388 39.4 0.433
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Sample ID: LF3BGO1XA LF3BGO2XA
Matrix: XDA Tubes XDA Tubes
Preservation: None None
Decanted: None None
Batch QC: QC081106-MB QC081106-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8260/8270m EPA 8260/8270m
Instrument: AMX AMX
File 1D: D120319.D D120320.D
Operator: ERL ERL
Date Sampled: 10/23/2008 10/23/2008
Date Received: 10/29/2008 10/29/2008
Date Prepared: 11/6/2008 11/6/2008
Date Cleanup: NA NA
Date Analyzed: 12/4/2008 12/4/2008
Sample Volume (m?): 0.503 0.450
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (pl): 1.00 1.00
Extract Volume (ul): 2000 2000
Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
tert-Butylbenzene 121 0.348 10.49 0.387
1,2,4-Trimethylbenzene 133 DU 0.388 124 D 0.433
sec-Butylbenzene 9.6 0.348 U 0.387
Phenol U 0.496 U 0.552
bis(2-Chloroethyl)ether U 0.326 U 0.364
Aniline U 0.501 U 0.558
2-Chlorophenol U 0.363 U 0.404
1,3-Dichlorobenzene U 0.318 U 0.354
1,4-Dichlorobenzene 91.8 D 0.318 79.5 0.354
p-lsopropyltoluene U 0.348 518 DU 0.387
Benzyl Alcohol 243.0 DU 0.432 215 DU 0.481
2-Methylphenol (m-cresol) U 0432 U 0481
1,2-Dichlorobenzene 1.55 0.318 1.47 0.354
3,4-Methylphenol (o,p-cresol) U 0432 1.228 0.481
bis(2-chloroisopropyl)ether U 0.273 U 0.304
n-Butylbenzene 8.39 0.348 8.18 0.387
N-nitroso-di-n-propylamine U 0.359 U 0.399
Hexachloroethane U 0.197 U 0.220
1,2-Dibromo-3-Chloropropane U 0.198 U 0.220
Nitrobenzene U 0.379 U 0422
Isophorone U 0.338 U 0.376
2-Nitrophenol U 0.336 U 0374
2,4-Dimethylphenol U 0.382 U 0.426
bis(2-Chloroethoxy)methane U 0.270 U 0.300
1,2,4-Trichlorobenzene 0.521 0.257 0.807 0.286
Naphthalene 69.2 0.364 1014 D 0.406
2,4-Dichlorophenol U 0.286 U 0.319
4-Chloroaniline U 0.366 3.38 0.408
Hexachlorobutadiene U 0.179 U 0.199
1,2,3-Trichlorobenzene U 0.257 0.428 J 0.286
4-Chloro-3-methylphenol U 0.327 U 0.365
2-Methylnaphthalene 14.1 0.328 334 0.366
1-Methylnaphthalene 7.61 0.328 15.8 0.366
Hexachlorocyclopentadiene U 0171 U 0.191
2,4,6-Trichlorophenol U 0.236 U 0.263
2,4,5-Trichlorophenol U 0.236 U 0.263
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Sample ID: LF3BGO1XA LF3BGO2XA
Matrix: XDA Tubes XDA Tubes
Preservation: None None
Decanted: None None
Batch QC: QC081106-MB QC081106-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8260/8270m EPA 8260/8270m
Instrument: AMX AMX
File ID: D120319.D D120320.D
Operator: ERL ERL
Date Sampled: 10/23/2008 10/23/2008
Date Received: 10/29/2008 10/29/2008
Date Prepared: 11/6/2008 11/6/2008
Date Cleanup: NA NA
Date Analyzed: 12/4/2008 12/4/2008
Sample Volume (m?): 0.503 0.450
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (pl): 1.00 1.00
Extract Volume (ul): 2000 2000
Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
Diphenylamine U 0.276 U 0.307
Azobenzene U 0.256 U 0.285
2-Chloronaphthalene U 0.287 U 0.320
2-Nitroaniline U 0.338 U 0.376
1,4-Dinitrobenzene U 0.278 U 0.309
Dimethylphthalate U 0.240 U 0.268
1,3-Dinitrobenzene U 0.278 U 0.309
Acenaphthylene U 0.307 U 0.342
2,6-dinitrotoluene U 0.256 U 0.285
1,2-Dinitrobenzene U 0.278 U 0.309
3-Nitroaniline U 0.338 U 0.376
Acenaphthene 1.63 0.303 4.191 0.337
2,4-Dinitrophenol U 0.254 U 0.282
4-Nitrophenol 2.06 0.336 2.289 0.374
Dibenzofuran 0.912 0.278 2.186 0.309
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Sample ID: LF3BGO1XA LF3BGO2XA
Matrix: XDA Tubes XDA Tubes
Preservation: None None
Decanted: None None
Batch QC: QC081106-MB QC081106-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8260/8270m EPA 8260/8270m
Instrument: AMX AMX
File 1D: D120319.D D120320.D
Operator: ERL ERL
Date Sampled: 10/23/2008 10/23/2008
Date Received: 10/29/2008 10/29/2008
Date Prepared: 11/6/2008 11/6/2008
Date Cleanup: NA NA
Date Analyzed: 12/4/2008 12/4/2008
Sample Volume (m?): 0.503 0.450
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (pl): 1.00 1.00
Extract Volume (ul): 2000 2000
Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
2,4-dinitrotoluene U 0.256 U 0.285
2,3,4,6-Tetrachlorophenol U 0.201 U 0.224
2,3,5,6-Tetrachlorophenol U 0.201 U 0.224
Diethylphthalate BU 0.210 0962 B 0.234
4-Chlorophenyl-phenylether U 0.228 U 0.254
Fluorene 0.503 J 0.281 1.175 0.313
4-Nitroaniline U 0.338 U 0.376
4,6-Dinitro-2-methylphenol U 0.236 U 0.262
n-Nitrosodiphenylamine U 0.236 U 0.262
4-Bromophenyl phenyl ether U 0.187 U 0.209
Hexachlorobenzene U 0.164 U 0.183
Pentachlorophenol U 0.175 U 0.195
Phenanthrene U 0.262 U 0.292
Anthracene U 0.262 U 0.292
Carbazole U 0.279 U 0311
Di-n-butylphthalate 0.453 B 0.168 185 B 0.187
Bis(2-ethylhexyl) adipate U 0.126 U 0.140
Fluoranthene U 0.231 U 0.257
Pyrene U 0.231 U 0.257
Butylbenzylphthalate U 0.149 U 0.166
Benz[a]anthracene U 0.205 U 0.228
Chrysene U 0.205 U 0.228
bis(2-Ethylhexyl)phthalate U 0.120 BU 0.133
Di-n-octylphthalate U 0.120 U 0.133
Benzo[b]fluoranthene U 0.185 U 0.206
Benzo[k]fluoranthene U 0.185 U 0.206
Benzo[a]pyrene U 0.185 U 0.206
Indeno[1,2,3-cd]pyrene U 0.169 U 0.188
Dibenz[a,h]anthracene U 0.168 U 0.187
Benzol[g,h,i]perylene U 0.169 U 0.188
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File 1D:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m®):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (pl):
Extract Volume (ul):
Units

LF3BGO1XA

XDA Tubes
None

None
QC081106-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120319.D
ERL
10/23/2008
10/29/2008
11/6/2008

NA

12/4/2008
0.503

NA

1.00

1.00

1.00

2000
Concentration (ppbv)

LF3BGO02XA

XDA Tubes
None
None

QC081106-MB
EPA 3540

NA

EPA 8260/8270m
AMX
D120320.D
ERL
10/23/2008
10/29/2008
11/6/2008

NA

12/4/2008
0.450

NA

1.00

1.00

1.00

2000

EDL Concentration (ppbv)

EDL

Extraction Surrogate Recoveries (%)

Toluene-d8
4-Bromofluorobenzene
2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14

NA - Not applicable.

B - Analyte detected in the Blank.

53
72
82
72
92
93
69
100

J - Estimated value; detected between the RL and DL.
U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.

| - Concentration/Peak ID uncertain due to potential interference.

47
70
81
7
92
90
76
101

RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.
EDL - Estimated detection limit is 50% of RL.
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Sample ID: LF3BGO3XA LF3BGO04XA

Matrix: XAD Tubes XAD Tubes
Preservation: None None

Decanted: None None

Batch QC: QC081204-MB QC081204-MB

Preparation Method: EPA 3540 EPA 3540

Cleanup Method(s): NA NA

Analysis Method: EPA 8260/8270m EPA 8260/8270m

Instrument: Duster Duster

File ID: D121721.D D121722.D

Operator: ERL ERL

Date Sampled: 11/17/2008 11/17/2008

Date Received: 11/26/2008 11/26/2008

Date Prepared: 12/4/2008 12/4/2008

Date Cleanup: NA NA

Date Analyzed: 12/18/2008 12/18/2008

Sample Volume (m?): 0.493 0.493

Percent Solid: NA NA

Prep DF: 1.00 1.00

Analysis DF: 1.00 1.00

Injection Volume (ul): 1.00 1.00

Extract Volume (ul): 2000 2000

Units Concentration (ppbv) Q EDL  Concentration (ppbv) Q EDL
VOC & SVOC COMPOUNDS:

1,1,1-Trichloroethane U 0.338 U 0.343
1,2-Dichloroethane U 0.456 U 0.462
1,1-Dichloropropene U 0.407 U 0412
Benzene 1.26 B 0.578 BU 0.585
Carbon Tetrachloride U 0.293 0.325 J 0.297
1,2-Dichloropropane U 0.400 U 0.404
Trichloroethene U 0.344 U 0.348
Dibromomethane U 0.260 U 0.263
Bromodichloromethane U 0.276 U 0.279
Pyridine U 0571 U 0.578
cis-1,3-Dichloropropene U 0.407 U 0412
N-nitrosodimethylamine U 0.609 U 0.617
Toluene 64.4 0.490 28.0 0.496
trans-1,3-Dichloropropene U 0.407 U 0412
1,1,2-Trichloroethane U 0.338 U 0.343
1,3-Dichloropropane U 0.400 U 0.404
Dibromochloromethane U 0.217 U 0.219
1,2-Dibromoethane U 0.240 U 0.243
Tetrachloroethene 3.84 0.272 2.121 0.276
Chlorobenzene 2.37 0.401 1.44 0.406
1,1,1,2-Tetrachloroethane U 0.269 U 0.272
Ethylbenzene 77.9 0.425 53.4 0.430
m/p-Xylenes 100 0.425 71.3 0.430
Bromoform U 0.179 U 0.181
Styrene 135 0.433 115 0.439
o-Xylene 62.6 0.425 45.6 0.430
1,1,2,2-Tetrachloroethane 0.641 0.269 0.427 J 0.272
1,2,3-Trichloropropane U 0.306 U 0.310
Isopropylbenzene 13.6 0.376 10.2 0.380
Bromobenzene U 0.288 U 0.291
2-Chlorotoluene 5.50 0.357 3.77 0.361
n-Propylbenzene 16.8 0.376 12.4 0.380
4-Chlorotoluene U 0.357 3.770 0.361
1,3,5-Trimethylbenzene 56.6 0.376 43.8 0.380
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Sample ID: LF3BGO3XA LF3BGO4XA
Matrix: XAD Tubes XAD Tubes
Preservation: None None
Decanted: None None
Batch QC: QC081204-MB QC081204-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8260/8270m EPA 8260/8270m
Instrument: Duster Duster
File ID: D121721.D D121722.D
Operator: ERL ERL
Date Sampled: 11/17/2008 11/17/2008
Date Received: 11/26/2008 11/26/2008
Date Prepared: 12/4/2008 12/4/2008
Date Cleanup: NA NA
Date Analyzed: 12/18/2008 12/18/2008
Sample Volume (m?): 0.493 0.493
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (ul): 1.00 1.00
Extract Volume (ul): 2000 2000
Units Concentration (ppbv) Q EDL  Concentration (ppbv) Q EDL
tert-Butylbenzene U 0.336 U 0.340
1,2,4-Trimethylbenzene U 0.376 U 0.380
sec-Butylbenzene 11.6 0.336 10.4 0.340
Phenol 1.67 0.480 1.25 0.486
bis(2-Chloroethyl)ether 0.986 0.316 0.742 0.320
Aniline U 0.485 U 0.491
2-Chlorophenol U 0.351 U 0.355
1,3-Dichlorobenzene U 0.307 U 0.311
1,4-Dichlorobenzene 147 D 0.307 128 D 0.311
p-lsopropyltoluene 760 D 0.336 704 D 0.340
Benzyl Alcohol U 0417 U 0.423
2-Methylphenol (m-cresol) U 0417 U 0.423
1,2-Dichlorobenzene 1.97 0.307 1.38 0.311
3,4-Methylphenol (o,p-cresol) U 0417 U 0.423
bis(2-chloroisopropyl)ether U 0.264 U 0.267
n-Butylbenzene 11.7 0.336 10.0 0.340
N-nitroso-di-n-propylamine U 0.347 U 0.351
Hexachloroethane U 0.191 U 0.193
1,2-Dibromo-3-Chloropropane U 0.191 U 0.193
Nitrobenzene U 0.367 U 0.371
Isophorone U 0.327 U 0.331
2-Nitrophenol U 0.325 U 0.329
2,4-Dimethylphenol U 0.370 U 0.374
bis(2-Chloroethoxy)methane U 0.261 U 0.264
1,2,4-Trichlorobenzene 0.756 0.249 0.486 J 0.252
Naphthalene 217 D 0.352 196 D 0.357
2,4-Dichlorophenol U 0.277 U 0.280
4-Chloroaniline U 0.354 U 0.358
Hexachlorobutadiene U 0.173 U 0.175
1,2,3-Trichlorobenzene U 0.249 U 0.252
4-Chloro-3-methylphenol U 0.317 U 0.321
2-Methylnaphthalene 33.3 0.317 22.1 0.321
1-Methylnaphthalene 14.6 0.317 10.4 0.321
Hexachlorocyclopentadiene U 0.165 U 0.168
2,4,6-Trichlorophenol U 0.229 U 0.231
2,4,5-Trichlorophenol U 0.229 U 0.231
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Sample ID: LF3BGO3XA LF3BGO04XA
Matrix: XAD Tubes XAD Tubes
Preservation: None None
Decanted: None None
Batch QC: QC081204-MB QC081204-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8260/8270m EPA 8260/8270m
Instrument: Duster Duster
File ID: D121721.D D121722.D
Operator: ERL ERL
Date Sampled: 11/17/2008 11/17/2008
Date Received: 11/26/2008 11/26/2008
Date Prepared: 12/4/2008 12/4/2008
Date Cleanup: NA NA
Date Analyzed: 12/18/2008 12/18/2008
Sample Volume (m?): 0.493 0.493
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (ul): 1.00 1.00
Extract Volume (ul): 2000 2000
Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
Diphenylamine U 0.267 U 0.270
Azobenzene U 0.248 U 0.251
2-Chloronaphthalene U 0.278 U 0.281
2-Nitroaniline U 0.327 U 0.331
1,4-Dinitrobenzene U 0.269 U 0.272
Dimethylphthalate U 0.232 U 0.235
1,3-Dinitrobenzene U 0.269 U 0.272
Acenaphthylene U 0.297 U 0.300
2,6-dinitrotoluene U 0.248 U 0.251
1,2-Dinitrobenzene U 0.269 U 0.272
3-Nitroaniline U 0.327 U 0.331
Acenaphthene 1.73 0.293 0.869 0.296
2,4-Dinitrophenol U 0.245 U 0.248
4-Nitrophenol 1.98 0.325 2.00 0.329
Dibenzofuran 0.452 J 0.268 U 0.272
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Sample ID: LF3BGO3XA LF3BGO4XA
Matrix: XAD Tubes XAD Tubes
Preservation: None None
Decanted: None None
Batch QC: QC081204-MB QC081204-MB
Preparation Method: EPA 3540 EPA 3540
Cleanup Method(s): NA NA
Analysis Method: EPA 8260/8270m EPA 8260/8270m
Instrument: Duster Duster
File ID: D121721.D D121722.D
Operator: ERL ERL
Date Sampled: 11/17/2008 11/17/2008
Date Received: 11/26/2008 11/26/2008
Date Prepared: 12/4/2008 12/4/2008
Date Cleanup: NA NA
Date Analyzed: 12/18/2008 12/18/2008
Sample Volume (m?): 0.493 0.493
Percent Solid: NA NA
Prep DF: 1.00 1.00
Analysis DF: 1.00 1.00
Injection Volume (ul): 1.00 1.00
Extract Volume (ul): 2000 2000
Units Concentration (ppbv) Q EDL  Concentration (ppbv) Q EDL
2,4-dinitrotoluene U 0.248 U 0.251
2,3,4,6-Tetrachlorophenol U 0.195 U 0.197
2,3,5,6-Tetrachlorophenol U 0.195 U 0.197
Diethylphthalate U 0.203 U 0.206
4-Chlorophenyl-phenylether U 0.221 U 0.223
Fluorene U 0.272 U 0.275
4-Nitroaniline U 0.327 U 0.331
4,6-Dinitro-2-methylphenol U 0.228 U 0.231
n-Nitrosodiphenylamine U 0.228 U 0.231
4-Bromophenyl phenyl ether U 0.181 U 0.183
Hexachlorobenzene U 0.159 U 0.160
Pentachlorophenol U 0.169 U 0.172
Phenanthrene U 0.253 U 0.256
Anthracene U 0.253 U 0.256
Carbazole U 0.270 U 0.273
Di-n-butylphthalate 0.542 B 0.162 0.517 B 0.164
Bis(2-ethylhexyl) adipate U 0.122 U 0.123
Fluoranthene U 0.223 U 0.226
Pyrene U 0.223 U 0.226
Butylbenzylphthalate U 0.145 U 0.146
Benz[a]anthracene U 0.198 U 0.200
Chrysene U 0.198 U 0.200
bis(2-Ethylhexyl)phthalate U 0.116 U 0.117
Di-n-octylphthalate U 0.116 U 0.117
Benzol[b]fluoranthene U 0.179 U 0.181
Benzo[k]fluoranthene U 0.179 U 0.181
Benzo[a]pyrene U 0.179 U 0.181
Indeno[1,2,3-cd]pyrene U 0.163 U 0.165
Dibenz[a,h]anthracene U 0.162 U 0.164
Benzol[g,h,i]perylene U 0.163 U 0.165
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Sample ID:

Matrix:
Preservation:
Decanted:

Batch QC:
Preparation Method:
Cleanup Method(s):
Analysis Method:
Instrument:

File ID:

Operator:

Date Sampled:

Date Received:
Date Prepared:
Date Cleanup:

Date Analyzed:
Sample Volume (m°):
Percent Solid:

Prep DF:

Analysis DF:
Injection Volume (ul):
Extract Volume (ul):
Units

LF3BGO3XA

XAD Tubes
None

None
QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121721.D
ERL
11/17/2008
11/26/2008
12/4/2008

NA

12/18/2008
0.493

NA

1.00

1.00

1.00

2000
Concentration (ppbv)

LF3BGO4XA

XAD Tubes
None

None
QC081204-MB
EPA 3540

NA

EPA 8260/8270m
Duster
D121722.D
ERL
11/17/2008
11/26/2008
12/4/2008

NA

12/18/2008
0.493

NA

1.00

1.00

1.00

2000

EDL Concentration (ppbv)

Q EDL

Extraction Surrogate Recoveries (%)

Toluene-d8
4-Bromofluorobenzene
2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14

NA - Not applicable.

B - Analyte detected in the Blank.

62
82
79
70
88
88
81
89

J - Estimated value; detected between the RL and DL.

U - Analyte not detected above DL.

D - Analyte reported from a diluted extract.

E - Estimate, result detected above calibration range.
| - Concentration/Peak ID uncertain due to potential interference.

RL - Reporting limit is the sample equivalent of the lowest linear calibration concentration.
EDL - Estimated detection limit is 50% of RL.

64
69
68
61
84
88
82
86
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Sample ID: LF3BLO1XA LF3BLO2XA QC081106-MB

Matrix: XAD Tubes XAD Tubes XAD Tubes
Preservation: None None None
Decanted: None None None

Batch QC: QC081204-MB QC090922-MB QC081106-MB
Preparation Method: EPA 3540 EPA 3540 EPA 3540

Cleanup Method(s): NA NA NA

Analysis Method: EPA 8260/8270m EPA 8081A EPA 8260/8270m

Instrument: Duster AMX Duster

File ID: D121723.D A092420.D D120305.D

Operator: ERL ERL ERL

Date Sampled: 11/17/2008 9/9/2009 NA

Date Received: 11/26/2008 9/18/2009 NA

Date Prepared: 12/4/2008 9/22/2009 11/6/2008

Date Cleanup: NA NA NA

Date Analyzed: 12/18/2008 9/25/2009 12/3/2008

Sample Volume (m?): 0.493 0.489 1.000

Percent Solid: NA NA NA

Prep DF: 1.00 1.00 1.00

Analysis DF: 1.00 1.00 1.00

Injection Volume (pl): 1.00 1.00 1.00

Extract Volume (ul): 2000 2000 2000

Units Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL Concentration (ppbv) Q EDL
VOC & SVOC 