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Petroleum Hydrocarbon Solutions



What is Ultraviolet Fluorescence?
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How Does it Work?
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UVF Detects Aromatic Hydrocarbons

BTEX Compounds:

Benzene, Toluene, Ethylbenzene &
Xylenes + other Monoaromatics

C6 to C10 Volatile Petroleum or
Gasoline Range Hydrocarbons
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Carbon weight equals the number of C atoms per molecule.
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PAH Compounds:

Polycyclic or Polynuclear
Aromatic Hydrocarbons

Semi to Non-Volatile Compounds
in the C10 to C40+
Diesel and Oil Hydrocarbon Range
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@@ Benzo [a] Pyrene
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What Fluoresces

\/Gasoline

\/Jet Fuel

\/Kerosene

\/Diesel Fuel

\/Home Heating Oil, No 2. Fuel Ol
\/Heavy Fuel Oil, No. 6 Fuel Oll
\/Motor QOils

\/Waste Oils

\/Lubricating Oils

\/Cutting Qils

\/Transformer Oil

\/Hydraulic Fluid

\/Gas Condensates

v/ Drilling Muds & Drilling Fluids
\/Crude QOils

\/Bitumen,Tar Sands
\/Creosote,

v Coal Tars, Coal Ash

And What Doesn’t

Fluorescence does not detect straight
chain, aliphatic hydrocarbons:

\/PCE, TCE, dry cleaning solvents
\/Other SVOC chlorinated solvents
\/Methanol or Hexane used with UVF

W Popular UVF Applications

W/ ® Soil excavation and cleanup
" ) H
o ;h‘-ﬁ Site As_se_ssments
L ® Remediation & Treatment
® UST Fuel Sites
® QOil Refineries, Pipelines

Wi

b 1?;4* ® Power Plants, MGP Sites
. ® Military Sites, Airports
® Natural Disasters, Oil Spills
- ® Qil & Gas Production



INSTRUMEN

Weight & DEmensions:
Power Requirements:
Operating Temperature:
Principle of Operation
Detector:

Lamp:
Min. Detection Limits:

Dézplay:
Dotz Output:

Software:
Filter Cilinder
Cuvettes
Readout:
Calibration:
Blani:

Warranty:
Approvals:

E12012 Sitelab Corporation All Rights Reserved

UVF-3100 Anal

Portable Ana

SPECIFICATIONS

1Blbs{59 K25 11" x 97 x 87 [(2Bcm x 23 em x 21 cm).

External power supply, 100-120 VAC, Max. 30 watts.
45°F 1o B5°F; 7°Cro 36°C.

Ultrzviolet fluorescence spectrophotometer.

Factory-installed photomultiplier tube (PMT)

Mereury vapor lamp included with snalyzer (approx 100000 Hr life
expectancy] Replacement/sparelamps are available.

Yaries depending on Stelab Calibration Kit used: GROQS ppm,
EDRD 0.1 ppm, PAH: 0.05 ppm and TPH-DI 0.5 ppm.

16w 2 character LD (3.5 x 0.9, BEcmx 2.2 cm].

100% ASCH format through 3 8-pin R5-232 senial cable at 2600
baud. USB adaprer availsble, Part Ko, 3100-USE, sold separatehy.
Menu driven microprocessor-controlled. CO-ROM with software
included for computer connection, Microsoft compstible.,
Accommodates up toeight. 25 mm {1-inch) round oatical filters
[up e £ excization and 4 emission filters).

Includescuverte adapter and two cuvemes. Replacement/
spare cuvettes are available.

Direct concentration (in ppm or pph) or raw fiuorescence.
Mutti-point calibration fior direct concentration measurement
Reads and subtracts blank using methanol or hexane sobvents,
Ore-yearwarranty, parts and labor.

CE, UL znd C-UL. |50 9001 manufacturing. Made in USA.

zer Brochure

[l CONTAMINANTS
ideal for gasoline, jet fuel, diesal fuel,
heating oils, lubricating oils, crude
oils, pas condensates, creosote, coal
tars, coal ash and many other types
of petroleum hydrocarbons.

I QUICK RESULTS

Test soil, sediment or water samples
in just 5 minutes using Sitelab test
kits with solvent extraction.

B AccuRacy

Correlates well to regulatory lab GC
methods performed by certified
laboratories. Ranked highest in LS.
EPA's “TPH in Soil" evaluation study.
Publication No. EPA/600/R-01/080

. FINGERPRINTING

Test BTEX and PAHs for forensic
applications to determine the type or
age of petrofeum on your site.

sitelab’s UVF-31004 and UVF-31000

models incude a field ase with all
the tools needed to perform tests.

The analyzer is fitted with optical
fifters sensitive to the gasoline range,
diesel and oil range and Target PAH
ranges. Sitelab's GRO, EDRO and PAH
calibration Kits provide fast, acourate
measuremeant with guality control.

\.l'ssrl site-tabcom Call Toll Free BT7-SITELAB or Dial (USA] 978-363-2209

zers Available:

INSTRUMENT SPECIFICATIONS

| Weight & Dimensions:
§ PowerRequirements:

! Dperating Temperature:

| Principle of Operation:
| Detector:

1 Lamp:

| Min. Detection Limits:

| Displzy:

| Data Qutput:

| AutomaticPower Down:
| Optical Filters

Cuvettes:

| Calibration:

§ Blank:

_: ResponseTime:

| Dizgrostics
Alarms:

.. Warramty

2012 _ntdamepnﬁhun Al Rights Reserved

1390 (04K 175 x 359 % 725" (4 5cm x 8. 8cmx 10 4.cm).
Four AMA batteries. Batseries good for approx. L000+ readings
45'Fto 55°F: TCro36°C

Hand-held ultraviolet fluorescence spectrophotometer.
Factory-installed photomuitiplier sensor.

Lighn Emitting Diocde [LED].

Vanesdepending on Sitelab Calibration Kit used; TPH-0I 5 ppm,
Heawvy PAH: 25 ppb.

16% 2 character LCD {2.5" x 0.6; 6 cm x 1.5 £m); ppm or ppb urits.

Not avaifable, Record results manually.

After 3 minutes of insctvity.

Inchudes two sets of factory-installed excitation and emission
filtmrs: use Channal & optics for Sitelzh applicstions.
Usesdisposabie B mm round glass cuv
rciuced with Sitelab sample extraction kits and calibration kits.
Single-point snd blank.

s, Cuvettesare

Readsand subtracts blank using methanol or hexane salvents.

5 5econds.

Dizplays parcent fluorascence sensitivity of calibration arnd Slank.
Low battery, circuit Failure, high blank

One-yearwarranty, parts and labor

CE, UL and C-UL 150 9001 manufactuning. Mace in USA

I CONTAMINANTS
Test samples for TPH with heany fuel
oils, waste oils or crude oils. Test for
PAHs in old, weathered fuel oils,
crensotes, coal tars and coal ash.

B quick RESULTS
Test soi, sediment or water samples
in just 5 minutes using Sitelab test
kits with solwent extraction.

I AcCuRACY

When used with Sitelab Calibration
Kits, TPH-0il resufts correlate well to
EPA's 1644 gravimetric method. PAH
results comelate well to EPA's 8270
method 25 sum of PAH compounids.

Il EASY TO USE

The equipment is simple to operate.
Sitelab’s TD-5000 model includes a

field case with all the tools needed
perform tests.

‘-"I.Et site-lab com Call Toll Free B77-SITELAB or Dial (USA) 978-363-2299




Popular Calibration Kits Available

GRO: Gasoline Range UVF-3100D is fitted with 3
Hydrocarbons (BTEX) sets of optical filters which
Product No. CAL-025. are sensitive to different

Use with Slot B Optics

types of hydrocarbons

EDRO: Extended Diesel Range
Hydrocarbons

Product No. CAL-042

Use with Slot A Optics

PAHSs: Poly Aromatic Hydrocarbons
Product No. CAL-060

Use with Slot A Optics for “Total PAHS”
or Slot D Optics for “Target PAHS”

TD-500D Analyzer: Heavy PAHs
Product No. CAL-061

Contains same PAHs used in
UVF-3100 PAH calibration kit




Sample Extraction Kits Available...

.

al

ey

3. Filter Extract

4. Dilute Extract 5. Pour into Cuvette 6. Test Sample



Example of a Contaminated Petroleum Site

Residential
e .
& Commercial Shipyard
Properties 2 8%
? o s

Property Line

Samples are collected
from soil borings and tested
on-site using UVF

Site assessment is performed to investigate or
remediate a property. Lab testing is required.

Field screening data is used to delineate the vertical
and horizontal spread of contamination.

Off-site certified laboratories are more expensive and
turnaround time takes 1 to 2 weeks.




UVF vs. Photo-Ionization
Detectors at Gasoline Site

®
Concentrations in ppm (ma/Kaq)

Soil UVF-3100 Jar Headspace PID vs. UVF?

Depth: GRO results PID Results Correlation

2' ND <1 1 Good

3 1,010 6 Low!

5 7 320 High!

7 2,690 10,000 Fair
Certfied Lab ¥, m e e o

GCResult 4, 9 435 High!

15’ 4 28 Fair

16’ 5 63 High!

18’ 175 590 Fair

19’ 600 1,010 Good

PID was calibrated to isobutylene and performed by an experienced operator



Sitelab Ranked Highest by U.S. EPA
for TPH in Soil Evaluation Study

W

I . o
S — Accuracy Method Detection Limit
3 ‘&E Percentage of Spike Samples Compared to Lab GC
A ——— within 50% to Lab GC Results Result of 6.3 ppm

Sitelab Corporation

UVF-3100 - Fluorescence 2% 3.4 ppm

Horiba Instruments, Inc. 50% 15.2 ppm

OCMA-350 - Infrared (IR)

Chemetrics, Inc. .

RemediAid — Fiedel Crafts Reaction 48% 60 ppm

Wilks Enterprise, Inc. 0

Infracal TOG - Infrared 48% 76 ppm

Dexsil Corporation 0 20 pOM

Petroflag - Emulsion Turbidity 21% PP

Strategic Diagnostics, Inc. _ :
Inconclusive Inconclusive

Ensys - Immunoassay



Hydrocarbon Fingerprinting



UVF Fingerprinting Applications

The proportions or ratios of GRO and PAHs detected in a
sample is used to identify the age or type of petro leum

1. Test for GRO (BTEX) Calibrate UVF-3100D using Sitelab’s
GRO Calibration Kit on Slot B optics.

2. Test for Total PAHs Rotate optical filter cylinder to Slot A.
Recalibrate analyzer using Sitelab’s PAH
calibration kit.

3. Test for Target PAHs Rotate optics to Slot D and retest sample.
PAH calibrators respond the same, new
calibration not necessary.

4. Test for Heavy PAHs For additional forensic analysis, test
(Optional) samples a 4" time with TD-500D for PAHSs.




Soil collected from UST site:

Concentration in Sample

Test for GRO and PAHs... Compare
“Signatures” to Other Contaminants

l ‘w ----------* GRO (BTEX) 100% -

0%

@ 80% |
Total PAHs

B 70% 1

G0%

Target PAHs 0%+

40% 7

30%

Heavy PAHs 20% |

10% 7

0% A

Examples Tested at
2,000 ppm concentration

EPH Target TD-500
GRO TotalPAH PAHs PAHs

Ratios Exhibited

1 Fresh Gasoline 600 15 04 0.04
390 ppm 2 Weathered Gasoline 1,500 80 06 0.20
350 ppm Test2 +1=1.1x 3 Weathered Gas + Diesel 950 240 50 10
Test 2 -+ 3 = 33x 4 Weathered Jet Fuel 300 100 0.02 0.012
Ry 5 Fresh Diesel Fuel (heating oil) 400 400 10 2.0
Test2 +4 =130x Soil collected from Old UST Site 350 390 12 3
6 25% Weathered Diesel 300 540 18 35
7 50% Weathered Diesel 250 700 28 7
8 75% Weathered Diesel 160 850 42 10
12 ppm 9 Waste Motor Oil 65 220 18 11
- 3 ppm 10  MGP Coal Tar 100 1000 90 100
11 No. 6 Fuel Oil 10 1300 120 180
Test 1 Test 2 Test 3 Test 4 12 Humic Acid (brown coal lignite) 0 80 18 100
GRO Total Target Heavy

PAHS PALS PALS Ratios are similar to fresh diesel fuel!



Fingerprinting NAPL Plume at Reflnery Site

Sitelab UVF-3100 response testing oill
samples collected from 35 monitoring wells
measured at 10 ppm concentrations:

Examples
at 10 ppm

MW-22
MW-30

MW-35

Response
1.52 ppm
0.73 ppm

0.32 ppm

Response
1.80 ppm
12.5 ppm

0.18 ppm

I Mw-35 Outlier? /) g
Former naphtha [
tank location S

Subsurface
E nvironmental

Solutions LLC

I Weathered
fuel oil and
crude oill

MW-22
Contains
mostly
gasoline




Discrimination Between
Crude Oil & Oil-Based Drilling Muds

Crude J§ Crude Crude
| skimmed  with § with with 8
B sump | 244P | 30aP1 | 35API
Gravity | Gravity  Gravity

R -

UVF-3100D and TD-500D Response Comparing Oil Based Drilling Muds vs. Crude Oils at 100 ppm
80.0

70.0 GRO (BTEX)

60.0 " wTotal PAHS

50.0 Target PAHs , -

40.0 Heavy PAHs —> {

30.0

20.0

10.0 .

0.0 i

LVT Fresh CFR Used OBM Same Crude Crude Oils having
Oil OBM Oil  with Crude from sump different API Gravity




Field Screening PAHs in Sediments:
West Branch Grand Calumet River

Pheto courtesy of J.F!Brennan Co., Inc.

4 Post-Dredge site in
Hammond, Indiana, located near Lake
Michigan

\/Client: Battelle Memorial Institute

v/ Battelle collected 100 sediment
samples by boat using push cores

v’ Sitelab’s test equipment was setup
in back of U-Haul truck on-site

v’ Sediments were screened for
residual contamination. Data used by
Battelle & U.S. EPA to determine which
locations require further attention as
part of cap monitoring plan.



Sediment Contamination in River

LAF-DSE
&

LAFDERAF 0RO LAF-051 TARGET

. o PAHs

Map showing Target PAH e
Concentrations from
G000
100 Sample Locations
e Field Trailers jzzz
& Dredging e
Facility 3500
3000
2500
% Sediments collected over 2000
R a 1-mile stretch of river 1500
uHOt Spotsn By 1000

“r e 500

| | ; 0

458400 4586800 452800 455000 450200 450400 4509800 458200

— EPH to

v Heawvy

PAH Ratio

Fingerprinting Map showing

Total PAH to Heavy PAH Signatures o
4807400 — Older,hmoae :., ) Field Trailers ‘
wea:j ere.I X > & Dredging
crude oi <> Facility
Fresher, less.
weathered 8 & '
crude oil 1 i " Yy,
4307200 — Y
I I I I I I I

Maps by Subsurface Environmental Solutions, LLC , created with Surfer software using Sitelab data and GPS coordinates



Close up of Sediment “"Hot Spots”

6500 TaFQEt PAH LAF& = iy
- _Concentrations O
= In ppm (Ma/Ko) HeAEORO AR 0550 36L AF-043 LAF-074_
- =l LAF-070 , A
PLBEH044 A LAF=072% LAF-075
2 | .

p LOKRI04P-045 _AF-0 [

- A
. Total PAH to
= Heavy PAH
= Ratios
= Exhibited \ LAF:038
4 M v

LAF-070
\4 LAF-073
LAF- 071

Examples showing PAH results and ratios... Total PAH to | Total PAH to
“Signatures” look similar to crude oil! Target PAH | Heavy PAH

Sample ID | Total PAHs | Target PAHs | Heavy PAHs Ratios Ratios
LAF 038 75,900 ppm | 6,240 ppm 2,260 ppm 12x 34X

LAF 040 5,940 ppm 590 ppm 696 ppm (0
LAF 070 19,840 ppm | 1,860 ppm 500 ppm 11x
LAF 071 17,000 ppm | 1,420 ppm 426 ppm 12x
LAF 073 42,600 ppm | 4,000 ppm 1,700 ppm 11x




Section & C and-Calumet Rivef
_~Showing Two jHot Spot® Locations

4 400 test results in 4 days for
cost of $9,500.

v/ Source of contamination
identified as crude oil using
fingerprinting data




End of Presentation... Thank You
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M Visit: site-lab.com

etroleum Hydrocarbon Solutions Ca " 9 78 363 2 299




