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On-site Services

AGAT Laboratories’ mobile laboratory offers customized
on-site expedited analysis. In emergency spill response, the
ability to run samples and provide data on-site allows for
fast accurate decisions to be made. The mobile laboratory
is also an effective option for remote site assessments

or where you need a dedicated lab for soil management
programs. When AGAT’s mobile lab is on your site, it is your
lab where you can prioritize samples and use to complete
your project faster..

Our mobile lab can be customized to the requirements of
your project and deployed as quick as possible depending
on the scope of customization and location of the site. Our
mobile laboratory follows our strict Quality Control protocols
and procedures for approved as our main laboratories and is *  Ambient air monitoring using continuous monitors or
accredited for specific tests under ISO 17025. Summa Canisters are also available.

Did You Know?

The mobile laboratory meets all provincial and national

On-board Capabilities and Reporting

e On board GC’s to provide a range of petroleum regulation detection limits.
hydrocarbon analysis inclusive of BTEXS/F1/VPH,
F2-F4/EPH, and PAHs. Additional Mobile Laboratory Features
* Inorganic parameters include EC, pH, and Chlorides
analysis on water or soil matrices. e Fridges and freezers on-board for sample preservation.
o Instrumentation is equipped with state-of-the-art *  High-tech generator for continuous self-power.
autosamplers for 24/7 analysis. * On-board sampling kits and customized chain of
« Between deployments the mobile unit is kept in a state custodies to minimize mobilization time.
of readiness through ongoing instrument checks and * The Mobile lab is also capable of acting as a central
calibrations that are performed on a monthly basis. point for all sample logistics and supplies.
* On site reporting of results as they are validated.
Data is also transmitted to our Laboratory Information Contact info@agatlabs.com or your Client Project Manager
Management System (LIMS) for subsequent completion for more details on how you can close your site quickly with
of Certificates of Analysis. an onsite mobile lab.
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Organic Chemistry * Oifand Grease
= Dissolved Gases
We provide high quality trace organic data to meet
provincial and federal guidelines. Through advances | norga nic Chem istry
in methodology and with a team of experienced
scientists we are able to meet the low-level detections We are accredited for a vast array of inorganic
of thousands of compounds required by Canadian parameters for the analysis of soils, sludges, drinking
regulations. water, groundwater, mine tailings/effluent testing and

landfill analysis.
Some of these compounds include:

Our Environmental laboratories are equipped with

* Volatile Organic Compounds (VOCs) advanced ICP-OES and ICP-MS instrumentation for
= Polycyclic Aromatic Hydrocarbons (PAHSs) metals analysis.
= Alcohols

Some of our Inorganic capabilities include:
= Sterilants (low-level)

= Pesticides and Herbicides = Trace Metals in fresh and saline waters (low-level)
= Glycols = Speciated Metals (Se, As, and Cr)

= Polychlorinated Biphenyls (PCBs) = Mercury (low-level) and Methyl Mercury

= Amines = Anions (Cl, Br, F, NO3, NO2, SO4)

= Solvents = Cations (Na, K, Ca, Mg)

= Naphthenic Acids = Nutrients

= Formaldehyde and Aldehydes = Particle Size and Texture

= Sulfolane (low-level)

= Total and Extractable Organic Halides (TOX/EOX)
= Chlorophenolic Compounds

= Trihalomethanes (THMs)

= TCLP and SPLP Extractions
= Total Organic and Inorganic Carbon (TOC/TIC)

= Cyanide
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Microbiology

AGAT Laboratories has fully accredited microbiology
laboratories to detect dangerous bacteria under strict
quality assurance conditions. We can analyze the
following microbial parameters in water, soil or food
using a number of techniques which satisfy the strict
food and drinking water regulations across Canada.

= E. coli

= Total Coliforms

= Fecal Coliforms

= Enterococci

= Yeast and Mould

= Staphylococcus

= Clostridium

= Pseudomonas

= Sulfate Reducing Bacteria (SRB)
= [ron Related Bacteria (IRB)

= Acid Producing Bacteria (APB)
= Sporulant Aerobic Bacteria

= Heterotrophic Plate Count (HPC)

Microtox (Toxicity Testing)

AGAT Laboratories is equipped to conduct sensitive
toxicity testing using the Microtox Bioassay to quickly
and effectively determine acute toxicity levels within
soils, sludges and waters.

We also employ various methods of sample clean-up to
help clients determine the best course of action when
dealing with potentially toxic samples.

Air Quality Monitoring

Our Air Quality Monitoring services assist clients

in achieving regulatory compliance, evaluating the
effectiveness of their air quality management systems,
and to give accurate assessment for environmental
impact studies.

Some services that we provide include:
= Ambient Air Monitoring
= Source Emission Testing
= Passive Air Monitoring
* Data Acquisition
= Summa Canister Analysis

= Thermal Desorption Tube Analysis
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Ultra-trace Organics

Our laboratories offer Ultra-trace analysis of persistent
organic pollutants (POPs) such as Dioxins and Furans,
PCBs and PAHs via High-resolution GCMS. AGAT has
invested in increasing both its extraction productivity
by recently doubling it’s extraction labware, as well as
recently investing in the latest analytical systems, APGC
Triple Quadruple Mass Spectrometers.

AGAT Laboratories has the capability to provide
extraction and analysis for these compounds in varying
matrices including:

Solids

= Soil = Sediment

Semi-solids

= Biological = Fish Tissue = Adipose Tissue
Air

= Polyurethane Foams (PUFs)

Aqueous

= Surface/Ground Water = Drinking Water = Effluents

AGAT Laboratories’ Environmental service sector
provides comprehensive services to the
environmental industry, environmental consultants
and the government.

Applications

= Contaminated site testing
= Drilling waste services

= Detailed soil and water analysis
(including drinking water)

= Compound identification

= Research and development

= Method development

Our environmental laboratories utilize EPA, ASTM,
Standard Methods, NIOSH and other industry test
procedures and methods in accordance with both
federal and provincial legislation.

Accreditation

AGAT Laboratories is accredited to some of the
following agencies for specific analysis:

= Canadian Association for Laboratory Accreditation
(CALA)

* The Standards Council of Canada (SCC)
= QMI-SAIl Global

AGAT Laboratories is accredited, for specific tests,
to the following standard:

= ISO/IEC 17025

AGAT Laboratories is certified to the following standard:

= |SO 9001
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WebEARTH is our interactive web database for
environmental clients. This software package provides
clients with real-time access to results while integrating
features such as data-trending, guideline comparisons,
quality control and customizable export functions. This
includes custom downloads in client-specified formats,
substitution of cross-Canada regulatory standards,
various reporting formats, trending and graphing
options all in a secure, managed environment.

webearth.agatlabs.com
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You’ve discovered hydrocarbon impacts
and don’t know the source - now what?

Hydrocarbons are often discovered in soil and groundwater
with no known source based on site history. Chromatograms
included by the laboratory as part of standard BTEX, C6-C50
analysis can identify the carbon range, but making a definitive
assessment as to the type of petroleum product present can
be more difficult. In an effort to produce high quality, but
rapid quantitative results for standard hydrocarbon analysis
chromatograms are condensed due to shortened analysis
times making fingerprinting and forensic assessment much
more difficult.

To assist our clients assess PHC impacts, AGAT offers the
following additional testing packages.

Fuel Identification - C10-C50 Range

Samples are extracted following standard hydrocarbon
methods and analyzed by GC/FID with an extended run
time to allow for better peak separation and more detailed
chromatograms. The results are presented alongside
reference material (such as diesel, motor oil, kerosene,
and other petroleum distillates) with basic interpretation
comments from an experienced chemist.
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Forensics
Division
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2D GC Chromatograms for Unweathered and weathered diesel. The differences
are obvious in both the first dimension (x-axis) as well as the second dimension
(y-axis). Typical projects looking at weathered products will utilize only the first
dimension, but if additional inspection is required the option for an in-depth
review is available.
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Fuel Identification - Gasoline
(C6-C12 Range)

When a light hydrocarbon product such as gasoline, jet fuel or
kerosene is suspected, a gasoline range fuel identification can
be a valuable tool to determine the potential source. Samples
are extracted in a methanol solvent and analyzed by gas
chromatography with a dual MS/FID detector. Chromatograms
are provided with this package along with an unweathered
gasoline as a reference. As with the C10-C50 fuel ID package,
AGAT will provide basic chromatogram interpretation comments
on the chromatograms.

Regular

o -'-li's!-.‘l‘l\’\:k-vl'.. <! T, U T T SN R Ll

Pramium

< LTI

Two gasoline examples showing the clear difference between grades of
gasoline. Similarly, field collected samples can be differentiated quickly and
accurately.
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How Old Is the Contamination?

This is probably the most common, yet most challenging
environmental forensics question asked of the laboratory. AGAT
employs specific analytical tools to help provide evidence that
when combined with site history and other information often
can assess the timeframe when the contamination event(s)
began. Not every analysis ends with a definitive answer and it
is important to realize that the lab results are just one line of
evidence. The tools tools used in thsi work are determined by
contamination source: Fuel Oil, Diesel, Gasoline.

When you are dealing with fuel oil or diesel contamination

the analysis of isoprenoid compounds such as pristane

and phytane can be very useful to assess the the extent of
environmental weathering, which can be an indicator of age.
It is important to note that isoprenoid analysis is to be used in
conjunction with other site evidence, not as a stand-alone tool
to determine the age of a release. Christensen-Larson published
a model that estimates the age of a diesel/fuel oil release

is based on a linear relationship between the biodgredation
of n-alkane C17 relative to pristane. The nC17:Pristane ratio
in an unweathered or fresh diesel/fuel oil is approximately
2:1. As diesel/fuel oil weathers in the environment through
biodegradation, the nC17 alkane is preferentially depleted

vs phytane. The lower the nC17:Pristane ratio, the more
biodegraded the sample is.

AGAT reports the nC17:Pristane ratio as well as the Pristane

to Phytane ratio which can be indicative of crude oil feedstock
source. nC18 to Phytane ratio is also reported which can be an
additional weathering index.

An example report is below:

AGAT ID ClientID | nC17/Pr | nC18/Ph Pr/Ph
20C135447_1234567 Source 0.05 0.07 2.63
20C135447_1234567 Mw2-4 0.02 0.10 2.96

Gasoline

When free phase gasoline is encountered on your site,
AGAT offers analytical tools designed specifically for use on
free product to assess the degree of weathering and age of
the release.

PIANO

A PIANO analysis is a gasoline component analysis that
identifies as many as 70 key constituents in gasoline.
Originally used as a product test to ensure gasoline meets
quality specifications, this test has tremendous application

for environmental forensics. AGAT reports the relative
concentration by % for 70 compounds and a breakdown of the
total for Paraffins, Isoparaffins, Aromatics, Naphthenes and
Olifens (PIANO).
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AGAT also reports gasoline additives and oxygenates such as
MTBE in this package. Of particular value in the AGAT report
are the diagnostic weathering ratios and interpretation guide
which provides data to assess the degree of weathering from:
evaporation, biodegradation and water washing.

An example report is below:
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Example of a crude petroleum product indicating the various compounds that
can be identified and utilized as markers.

Tetraethyl Lead (TEL)

Historically, lead was used in Canadian gasoline as an anti-
knock agent to improve performance. After the environmental
effects were discovered, it was phased out in Canada until a
complete ban (with some minor exceptions such as race cars)

in 1990. With this very specific time marker, TEL can be an
important indicator of the age of gasoline. If present, it indicates
that the contamination began at least before 1990. AGAT offers
TEL in product, soil and groundwater by GC/MS.
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tetraethyl lead

Are there Multiple Sources or a
Single Source?

Once the contamination type is identified, often there is
evidence that suggests there may have been multiple release
events over time or contamination from a neighbouring property
is co-mingling with another plume. AGAT offers two packages to
help compare impacts between samples or suspect source to
determine if there is a match.

Biomarkers

Environment Canada has published several peer reviewed
journals on the use of biomarkers to differentiate source

and suspect samples for middle distillate and crude oil
contamination. Biomarkers are chemical fossils present in all
crude oil that survive the refining process and their signature

is specific to the geology and source of the crude oil. The
signatures resulting from these biomarker compounds can be
used in environmental forensics as a means to determine if
samples are from a consistent crude source, which often can be
used to link a spill to a suspect source. The most documented
and useful biomarkers are a class of compounds called bicyclic
sesquiterpanes. There are 10 diagnostic compounds and their
relative abundance is what produces the signature.

In this package, AGAT will report the ratio of the 10 compounds
using Environment Canada ratios and a chromatogram
identifying the signature. When the ratios are consistent
between source and suspect, it suggests the hydrocarbon
came from the same crude oil feedstock. This type of forensic
chemistry has been widely used on high profile spills, including
claims as a result of the Deepwater Horizon spill and many
other crude oil releases from tankers.
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Bleyclic Sequiterpanes areas mfz=123

Name Peak # lon Source Mw2-4 Mw2-7 Pardue
Sesquiterpane 1 1 179
Sesquiterpane 2 2 179

193
193
193
193
207
193
193
207

Sesquiterpane 3
Sesguiterpane 4
8 (H]-drimane
Sesguiterpane 6
Sesquiterpane 7
Sesquiterpane 8
Sesquiterpane 9
80 [H)-homodrimane
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Bicyclic Sesguiterpane ratios

Ratios Source Mw2-4 MW2-7 Perdue
10/(5+10)
3/(3+3)
10/sum(6 to 10)
(4+6)/(4+6+10)
1/(1+2)
5/(5+1)

Multi-Dimensional Gas Chromatography
(2DGC)

Two dimensional gas chromatography represents an
advancement in chromatography allowing for a more complete
separation of the individual components of hydrocarbon
products compared to conventional GC analysis.

The techniques uses two columns that separate based on
different physical characteristics of the compounds, generally
mass and polarity and separating in two dimensions instead
of one dimension. The result is a dramatic increase in peak
resolution resulting in a much more detailed chromatogram
improving the ability to separate and compare features from
multiple samples, particularly characteristic/distinguishing
features of different samples. By using this technique, multiple
hydrocarbon functional groups are able to be well resolved
and quantified in a single gas chromatographic run, whereas
a conventional analysis would require multiple GC runs and
different samples preparation steps to acquire the same data.

AGAT has instruments equipped with both flame ionization
detectors as well as TOF-MS. The use of TOF-MS with the
resolving ability of 2D-GC provides very powerful tools with
applications for both qualitative and quantitative determination
of a variety of sample types.

1D and 2D Chromatograms of the same sample. The 2D chromatogram is
able to resolve many peaks that are overlapping and co-eluting. This results in
improved quantitative data as well as improved chromatograms for fingerprint
comparisons.

Polarity

2D Chromatogram detailing the separation of various groups commonly present
in hydrocarbon products. Note the ability to separate and quantify using a single
gas chromatographic run

2D GC Chromatograms for Unweathered and weathered diesel. The differences
are obvious in both the first dimension (x-axis) as well as the second dimension
(y-axis).
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