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The Main ldea

“Annuity” Approach Triad Approach
CERTAINTY

-Number of samples
-Sampling locations
-Time in the field
-Cost

Field Effort
Field Effort

*UNCERTAINTY CERTAINTY

-Unreliable data (sampling)
-Data gaps
-Unreliable CSM

Post-Field Effort
Post-Field Effort

*Managed by repeated *Managed by Systematic Planning,

field deployments DWP, Toolbox, and On-Site Decision-
making by CTT
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. Moving On From Monitoring Wells
.

* Monitoring Wells (MWSs) yield depth-integrated, flow-
weighted averaged data, with no vertical distribution
of contaminants in the screened interval.

e Monitoring wells are holes in the ground that can lie.

e MWs and 5 foot soil cores do not define the small
scale heterogeneities controlling contaminant
transport.
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. Real-Time Measurement Systems

Real-Time Decision =
Making and Information Sharing <(]
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The High Resolution Tools for Site
Characterization
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. HRSC System Setup

Setup is similar to all real time measurement systems...

MiHPT
System

hree components:
-DPT/Probe rig

Diagram
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-Tool String

-Data collection equipment
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L Electrical Conductivity EC Probe

Voltage
@ Measurement

Alternating
® Current Source

Current
® Measurement
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f Injestion Pilot ——— CAIDAT 41712008

ZEBRA ENVIRONMENTAL Subsurface Sampling, Injection and Data Collection For Environmental Professionals (800-PROBE-IT)
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The (MIP) Membrane Interface
Probe System

Soil Conductivity
Measurement Tip
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The (MIP) Membrane Interface
Probe System

«Screening Tool with semi-quantitative
capabilities

sLab grade Detectors
 PID (BTEX)
« ECD (CVOC'’s)
« XSD (CVOC’s)
 FID

" «Standard Practice ASTM Method D7352-07

ffluent in, N, or Ar + 10% CH,
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Example MIP Log
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HPT Permeability Testing

Point Methods

0-Ring for CPT
————=—— Battery Pack:

= P/N 9875
.

Data Logger -, m
—, “a
Transducer Gable ¢ P s e

| | lawr(n'lmerl
Average Data o v

LN
Sleeve: P/N 9868

9y
= Preumatic .
CPT =
J 0-Rings far Friction ) | 7 Assembly Testing System

Sleeve: P/N 9874 ——g— CPT Probe
X 4
SLUG i — S e ]
X-Ring: P/N 9873 — e — % WATRTARLE i - P —
Filler RIG: o g e [ 2= S gt
PN 98 ] | . ok T
= sanshests | ] Presswe I . S
10 em’ CPPL Fgg% -, () Tramsducer iy | r?_atmm
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i data duril test (well head
e X.Ring: P/N 9873 = pressurized pressure
initiate the slug test response).
—————==—— [)-Rings for CPT
Friction Sleeve:
P/N 9874

*Profile Methods

Specific Data
HPT .
Waterloo APS i
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Point Methods
-CPT Dissipation Test
-Slug Test

Transport
1,000X
Slower

Kavg =3X10° cm/sec

K=3X10"cm/sec

HPT Permeability Testing

Tools must provide specific permeabilities estimates,
not large scale averages.

Profiling Methods
-MiHPT & HPT
-Waterloo

K=1X1 65 cm/sec

-2
K=1X10 cm/sec

Transport
1,000X
Faster

K=1X10" cm/sec

Kavg =3X10° cmisec

Average K is the same in both examples
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. HPT - Average Path versus Actual Path

Permeabillity
Actual
Profile Methods

Permeabillity
Average
Point Method
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B The Hydraulic Profiling Tool (HPT)
System

* Advance probe at constant
rate

 Inject water at low flow
rate

" pressure 1) © Measure formation
s roneducer pressure response
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HPT Log

EC (mS/m) HPT Press. Max (psi) HPT Flow Max (mL/min) Corr. HPT Press. (psi) Est K (ft/day) Abs. Hydrostatic Pressure (psi)
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. Dissipation — Static Water Level
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. MIHPT — “Your Can Run

But You Can’t Hide”

* Providing the Whole Picture

— Lithology: Electrical Conductivity
(EC)

_ HPT Injection Port

— VOC Mass: Membrane Interface

Probe (MIP)

4,.@
— Hydraulic Conductivity: Hydraulic
Profiling Tool (HPT)

e 3 Tools — One Boring

EC Dipole Array
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MIHPT LOG

MiHPT Log SDI-201-A
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Cone Penetrometer Testing - CPT

0-Ring for CPT
———=—— Battery Pack:

o P/N 9875
=

150 ¢m? Friction
Sleeve: P/N 9868

0-Rings for Friction
Sleeve: P/N 9874 —g¢——— CPT Probe

X-Ring Support:
P/N 9871 ————s——

X-Ring: P/N 9873 ———==———

Filter Ring:
P/N 9870

10 cm? CPT Point: =

P/N 9869 w

[ |

————==—— X-Ring: P/N 9873

" =——  0-Rings for CPT

Friction Sleeve:
P/N 9874
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Lithology
Description
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CPT log
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Potential LIF Characterization Sites

Leaking Underground Storage Tanks

e Pipelines

e Refineries

e Fueling Areas

e Automobile Service Locations

 Lagoons and Waste Ponds
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B The UVOSTI/LIF System

— Conductivity Wires st ﬁl ‘.”
Return Fiber i1 [ "_‘_‘“*—f.. ”"' : f'l'l!‘
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Compartment

(SPOC) Parabolic Mirror

——— Conductivity Dipole

Shock-resistant and water-tight SPOC is
advanced with direct-push equipment
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. Fortunately all PAH non-aqueous phase liquids or NAPLs Fluoresce
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PAH fluorescence is a way to detect them by their “glow”
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. Example of Fluorescence

; 300
400 ]

200-

100-

EXCELLENCE ON EVERY LEVEL™



. Laser Induced Fluorescence (LIF) Concepts

Each Aliphatic Solvent yield a fairly unique wavelength/time matrix (WTM)

Creosote Diesel Common Waveforms (highly dependent on soil, weathering, etc.}
) 0 <
5 & 2@ 3
0 o wn Q
e ® 2 2
Gasoline Jet 2
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UVOST/LIF Logs
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HRSC
High Resolution Site Characterization

State-of-the art analysis and visualization.
Targeted Injection Plans
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. Evolution of HRSC

3D Imaged Source Area — PID > 1 x 10° microvolts
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L MVS — HRSC Integration

Conceptual L . — —
Site Model

(CSM) — ; | J.
development I oo zones
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L HRSC Injection Planning
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The Main ldea

“Annuity” Approach Triad Approach
CERTAINTY

-Number of samples
-Sampling locations
-Time in the field
-Cost

Field Effort
Field Effort

*UNCERTAINTY CERTAINTY

-Unreliable data (sampling)
-Data gaps
-Unreliable CSM

Post-Field Effort
Post-Field Effort

*Managed by repeated *Managed by Systematic Planning,

field deployments DWP, Toolbox, and On-Site Decision-
making by CTT
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Questions
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