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~ Watch for It! Two New ITRC
Guidance Documents
(Web Based?)

- Implementing Advanced Site
Characterization Tools

AHOLY1INOD3Y

- Optimizing In Situ Remediation 55 7
Performance & Injection
Strategies

‘é‘:ggde%“ Rocky Mountain EHS Peer Grauguly 26, 2018 2
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- Advanced Site Characterization

- Qualitative vs. Quantitative

- Current HRSC Direct Sensing TechnologleS/ = ?s
- Quality Control & Quality Assurance h§;{

- High Resolution Sampling Methods

- 2D & 3D Visualization for Developing Your CSM

. Case Study Examples

———— )

Vis t
GeoScience
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Qualitative vs. Quantitative Methods

Direct Sensing Tools Semi Quantitative

MIP, HPT, EC, LIFFUVOST,-O\R etc.
High Vertical Resolution (20 pts. per foot)

High Resolution SamplingQuantitative

Continuous Coring Direct-Push or HSA

Discrete Point Ground Water Sampling
Geoprobe HPAIGWP(Groundwater Profiler Tool)

Mobile On-Site Labs or Fixed Lab

Geoséké;,c:e Rocky Mountain EHS Peer Grauuly 26, 2018 4



Direct Sensing/Imaging Tools
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@rmMmmo ‘WiredtBensieccimagiSceE i S
Borehole Logging Tools for HRSC

Tools ivneanb PP DeaPush Teeshololgg |Géoppnieloe OPTIPT)

» MIP - Membrane Interface Probe

Dissolved Phase VOCs (PPM Levels, or PPBamithevelOption
» HPIT- Hydraulic Profiling Tool

Measures permeability and hydraulic conductivity
» HPTFGW!Sc HPT + Discrete Groundwater Sampling Tool
» OIR-UV ¢ Optical Imaging Profiler

Detects Free Phase Petroleum NAPLS using Fluorescence of PAHs
(Similar to LIF/UVO&TLaser Induce Fluorescence/ UV Optical Screening Tool)

* OIRGCc Green Laser Sourder Heavier Oils/PAHs (Similar to TH#Gos})

» EC- Electrical Conductivity
Measures Conductivity (Resistivity) of Soll
NOTE: Several of these tools are now combined into single probe units

‘é‘:ﬁ}cie%“ Rocky Mountain EHS Peer Grauguly 26, 2018 6
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Comtlbmed M P+ EIPT EE B IRrobe

(MIP +HPT MMﬂﬂpt) /

MPTpéc  5ALYSHIENI t N6 S . 2
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- MIP/HPT/OIP/EC Instrumentation

Digital Field Instrument
- MIP Flow/Heat Controller
_ow Level Controller
Hydraulic Profile Controller
Ruggedized Field Computer

- MIP Gas Detectors
Gas Chromatograph
» Flame lonization (FID)
» Photo lonization (PID)
» Halogen Specific (XSD)

‘éfégcie,,c, Rocky Mountain EHS Peer Grauguly 26, 2018 8



 EC (Electrical Conductivity)

- Measures Soil Conductivity

- Inverse of ReSiStiVity Typical Electrical Conductivity Ranges

. Conductivity Generally . TorDask: SOx: ypes
Beaes 1 ol oie o | [ LTI T LTI

- Can also see lonic 5 | Clay
Compounds (Salts) 9\ S AT

. Will Detect Metal a1 I

. Builtinto Al HRSC Tools | & H Sand

- In High K Zones (low soll I 2 0 0 o0
conductivity), can calculate Electrical Conductivity (mS/m)

groundwaterspecific
electrical conductance

‘é’:ﬁgm%“ Rocky Mountain EHS Peer Grauguly 26, 2018 9
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- Hydraulic Profile Tool‘(HPT)

Ly2SOoia 21F0SNIAYG2 C2NXIFGAZ2Y
Measures Injection Pressur@ip to 110 psi)

Measures Injection Flowup to 300 ml/min)

High Pressure & Low Flow = Low Permeability

Low Pressure & High Flow = High Permeabillity

Measure Piezometric Head (by performing Dissipation Test)
Combined with Electrical Conductivity (EC)

PostLog Calculations:
Estimated Hydraulic ConductivityK(,)

Groundwater Specific Electrical Conductanc€alculated in
High K zones, with <5psi HPT Pressure).

» ‘.a 2‘ ;
nggc,-e,,ce Rocky Mountain EHS Peer Grayjuly 26, 2018 10



Corr. HPT Press. (psi)

Abs. Piezometric Pressure (psi)

ydrauilic RrofileTFool(WirE EC) L0

EC/Corr. Hpt Pressure Ratio

HPT Press. Awg (psi)
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! tandard MIP Ope‘Tatlo;n

vocsswept - Heater block (120C)

Carrier Gas = _ _
Flow by Carrier volatilizes VOCs In soll
Gas Flow
- VOCs move across the
Heat I '
S vocsinsol Mmembrane by diffusion

/ - Continuous carrier gas flow
' @)
el sweeps gases to detectors

3 " telnoOl e [ ¢
Intervals to increase
heating of soill.

Semipermeable
Membrane

- Average Rate of
Penetration, 1ft/min.

Z’:ggcié,,,c, Rocky Mountain EHS Peer Graujuly 26, 2018 12



Jh Resolution = MillIOT e
20 data points per foot

MiHpt Log - Locating VOCs & Measuring Soil Properties
Est. K &

PID& EC XSD& EC FID& EC PSI & Flow Head PSI Soil (Lab) Data

PID Max [uVMDH) X5D Max (uVﬂDﬁj FID Max (u'\-"ﬂﬂﬁ) HPT Flow Awvg (mbLmir) Abs. Piezometric Pressure {psi) TCE {mg/kg) {Log Scale)
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EC {mS/m) EC {(mZim) EC (mEfm) HPFT Press. Avg {psi) Est. K {ft/day)
Subsurface M IP-DE. MHP
- " Company iperator: Lot
Vista Vista Imaging Vieta GeoScience OF AW BA172016
H —rajzct 1L Llent Locatian:
GeoScien GeoScience systems 15406 01 USA Enviranmantal
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Site?

s This a Gas Station
What are in the details? Any

th the logs?
PID& EC FID& EC XSD& EC PSI & low

ISsues wi

PID& EC FID& EC XSE& EC PSI &-low
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/
!, ow Level MIP Op‘?ra%o! !n!

.i,aglf,;, ;;:ds v For increased sensitivity
Behind the . Carrier flow is pulsed
Membrane
- VOCs move across the
VOCs in Soil membrane via diffusion
—— _ / - VOCs accumulate
gl 3 o5/ 0 behind the membrane
ody ®e o
o0 . .
J - Carrier gas flow Is
resumed
Semipermeable| - 1 hen the contaminant
Membrane mass (peak) Is
transported to the
detectors

Z’:ggdé,,,c, Rocky Mountain EHS Peer Graujuly 26, 2018 15
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HPT Press. Max (psi} |
100 120
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Standard MIP vs. Low-Level MIP Logs




—
- Optical Image Profiler\(OIP-UV)

MFG: Geoprobe (Direct Image®)
- Tool Function:

Detect Fluorescence of Petroleum NAPLSs
(PAHS)

Excitation Light Source:
Ultra-Violet (UV) LED Light Source (275nm)

Probe Body —» I Ultraviolet LED

Also- Visible (White) LED Light Source el R
Sensor: | Visible LED
CMOS Camera (Captures UV or Visible Images)
Measured Response Electrical ||
% Area Fluorescence (%AF) sl
- Visible Light LED Allows for Capturing Images of \/

Soil Texture and Color

. Softwarec Geoprobe DI Viewe(Free
Download at Geoprobe.com)

OIP Window

Vista

GeoScience Rocky Mountain EHS Peer Grayguly 17
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- Analysis of Fluorescence

- Excitation (LED) Liglat275nm (UV)

- Emission Light Filteg 400-550nm @urple, blue, green)

- Records Data Like your digital camera!
HSV- Hue, Saturation, & Value (Brightness)

Short Wavelenghts N Long Wavelengths

—

Visible Light

EMMISSION
FILTER
275N mm ' ' | |
Exgifiationo n 400nm 500nm 600nm 700nm
Lighi t

Vista 18
GeoScience



Captured

—
g -

~ OIP Images

Captured Fluorescence Imagt
under 275nm UV LED Ligr

Analyzed

Software Analysis of% Area
Fluorescence (%AF

Captured Soil Image under
Visible (White) LED Light

» ‘2 é ;
Zfégc,-e,,ce Rocky Mountain EHS Peer Grauguly
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Log Display
Electrical Conductivity
% Area Fluorescence

Viewing Software Allows -

Scrolling Through All
Images

Green Line Marks Depth

of Current Image
Displayed

L
Vista /@

C (mSim)

Fluorescence (%)

IMAGES

DEPTH:
22.15 ft
TYPE:
uv
% AREA:
16.8

Captured

Overlayed

GeoScience Rocky Mountain EHR
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= Comparison of Ol
OIP Essentially Equivalent to LIF/UVOST Response

Cross Section of EC@IPLogs EC OIP LIFUVOST

" ,‘.»'\/\:;
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