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Welcome to Our Webinar:

“Using Hydraulic Profiling Tool (HPT) Logs for Site
Characterization”

This presentation will start soon...



Using HPT Logs in Site Characterization Studies

Running HPT logs in the Platte River alluvial aquifer, Clarks, NE.

Wes McCall, MS, PG KS28
(mccallw@Geoprobe.com)

HPT >>> High Resolution Site Characterization Genuine
Geoprobe



Webinar Outline

HPT Principles of Operation

Equipment Needed and Logging Technique
Interpreting an HPT log

HPT Log Cross Section and Hydrostratigraphy
Dissipation Tests ... How and Why?

Estimating Hydraulic Conductivity (K) with Q & P_

Using HPT Logs for Subsurface Interpretation

(conceptual site model ... CSM) -



HPT Principles
of Operation

G----

v L
A A) Water Tank
B [] B) Pump & Flow Meter
E
C) Electronics/computer
T D) Trunkline
Inject Water at _e.:-’_—'::::::Z
300 ml/min F ‘I;;~~> E) Pressure Sensor
F) Screened Injection Port
Advance Probe at
2 cm/sec E G G) EIeC. ConductiVity Array
It takes about 1.5

hours to run a 60 ft v \\& Water Flow Lines

(20 m) log & trip out



How Much Injection Flow ?

300 ml/min

=? ml/sec

How much per log?




How Much Injection Flow ?

300 ml/min X 1min/60sec

SR =5 ml/sec

Advance probe at 2 cm/sec
So Inject 5 ml over 2 cm

~ 75 ml/ft of log

Reality ~ 5 gal (20 I) for 60ft log
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Components of the HPT System : HPT Probe

Pressure
Sensor
Module
100 psi/
690kPa

Electrical
Conductivity
(EC) Array

Replaceable HPT
Screens Trunkline




HPT System Components: Electronics

 Lap Top Computer
(with Acquisition software)

 Fleld Instrument
(FI 6000)

 HPT Flow Module
(K 6300)




Basic Field Setup RU n ning an

HPT Log
and Field

[
Cle] H Water QA/ QC
0)
&
N
<
[T
<=

HPT Injection Port

EC Wenner Array




EC
Test
lig

on
Probe

EC Test Load Used to Verify
EC System is Working

Before Every Log Run QA Tests

Pre-Log QA: EC Test Load

Start New Log

EC Load Test

Hold down
appropriate
button on test
load before
selecting
"capture”.

Target (mS/m) Actual (mS/m) A (%) P/F
» Test1 191.2 1.9 PASS run
Test 2 97.0 95.4 1.6 PASS run
Test 3 24.0 241 0.4 PASS run
EC (mS/m)
0.11
Clear Tests Wenner Array
Probes

EC Test Jig
(P/N SC563)

“=——""_"EC Test Load
(P/N 37785)
Cancel < Back Mext =

Electrical Conductivity Onscreen QA Report

(data saved to log file)



Pre-Log QA: HPT Reference Test

Bottom
Top
i .
B Top

» Bottom

. b ﬂ
&Q/

Start New Log

HPT Reference Test

Flow (mL/min) HPT (psi)
298.4 13.176 capture
299.6 13.377 capture
T T
12.989 capture
12.759 capture

e Thass.

No-Flow HPT A Target: 0.22 psi = 10%

Cancel < Back

HFT Press. (psi)

12.762

HF’T Flow (mL/min]

0.0

Clear Tests

Finigh

\' : '--;»\ ;('l.

NalV 4 ".#\ e‘\.?)' )

{35, HPT Pressure Transducer Onscreen QA Report
(data saved to log file)

HPT Probe in Reference Tube to Verify
Measurement of A6” (15cm) of

IF YOU DON’T DO THE QA TEST
DON’T RUN THE LOG !

Water Pressure = 0.22 psi (1.52kPa)



Running an HPT Log : Advancing the Probe

Live time
data review

Trunkline
Managment

. Genuine
Geoprobe




A Basic HPT Log & Interpretation

10

EC (mS/m)
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HPT Press. fwg (psi)
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Basic Interpretation Rules

EC (mS/m) HPT Press. Avg (psi)
0 50 100 150 190 10 50 100
0 I T T T | PR U T NI T M NN NI
—— —
“ "'+
__
10— _—— HPT Pressure
- _;l. (all formations)
20 ___L;:_—_-'
2 _ —— —===——||| * Increasing P = decreasing permeability
=
= 30— __F
= =
= =
2 35 —=
: S~ 55\)<e
= <0
40 3 Q'\ \B’A . - - e
SRS\ ARt * Decreasing P = increasing permeability
{ o\
45 | L \Q
50 — ‘_'_—i
RR | Z,:_-._-——-
{
50 — S
T —
e <
Log File: CTNWOODDS.HPT Adjust for Elevation




Basic Interpretation Rules

C (mS/m) HPT Press. Avg (psi)
10 50 100 150 190 10 50 100

Electrical Conductivity (EC) |
(in fresh water formations)

* Increasing EC = increasing clay content
= lower permeability

Drapth [Ft]

* lower EC = coarser grained
= higher permeability
Sand :

EC Exceptions ?

Log File: CTNWOODDS.HPT Adjust for Elevation




HPT Press. Avg (psi)
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Log Fie: CTNWOODO5 HPT Adiust for Elevation

Genui >
Geoprobe



Let’s use the DI Viewer Software to open a single HPT

log and then create a cross section from several HPT
pressure logs ...

Geoprobe Systems O ramsme - P

ENVIRONMENTAL " GEOTECHNICAL * GEOTHERMAL = EXPLI

PRODUCTS SUPPORT CONTACT US

Direct Image’
Version: 1.6 Build: 13031 Release Date: Fri, 02/01/2013 File Size: 2.58 MB

EC
MIP
LL MIP
® wWhatis Geoprobe”® Direct Image® Viewer? MiHpt
Automatically opens and displays all types of Geoprobe™DI Logs including HPT
EC, HPT, MIP, MiHpt, and HPT-GW.
HPT-GWS
& Used by field operators to QC finish logs in the field.
CPT
& Used by consultants, regulators, and site owners to compare logs and psT

Aouinlan cita modole

The DI Viewer software is available as a free down load at:
http://geoprobe.com/downloads/direct-image-viewer-16



http://geoprobe.com/downloads/direct-image-viewer-16
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Our Hypothetical Dry Cleaner Site ...

I

Little Jr's Speedez Dry Cleaner
Day Care Center Somewhere USA

50 ft (~15 m)

) ) ) ) )
HPTO1 HPTO2 HPTO3 HPT04 HPTO5
Residence

Residential well

Genuine
Geoprobe
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West

Depth (ft)

Hydrostratigraphy ... Groundwater PCE Plume

110

BWHPO1.[TPT (psi) ] BWHPO3.HPT (psi) BWHPO4.HPT (psi) BWHPO5B.HPT (psi)
10 50 110 1( ﬂ 10 10 0 — 110 10 50 110 10 SR,
0 | | 1 T | | L1 |
L |
= =
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5 —

10 —

15 —
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25 —

30 —

35 —
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62
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Can we know what the static water
1 level is at this site before we install a
1| | well or piezometers ? How?

PCE>

ﬂ——-

|

—]

_; %Ep

Aquifer Boundaries

-
-
—~——

HPT Press. Avg

East



Log Fie: CTNWOODO5 HPT Adiust for Elevation

Genui >
Geoprobe



HPT Press. Avg (psi)

=
o
[4]
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This dissipation test was run
at 39.5 ft below grade when
this log was made.

HFT Press. [psi]
ra ra

Log Fie: CTNWOODO5 HPT Adiust for Elevation

Time (sec)




ST B
N = L

F3
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HFT Press. [psi|

Stabilized
Hydrostatic

Pressure

Time (sec)

- s Genuine |
Log File: CTNWOODDSHPT [ Adjust for Blevation Geuprobe




Stabilized
Hydrostatic

HPFT Press. [psi|

Pressure

Time (sec)

Comuine
Geoprobe




T i

Absolute Static Pressure [psi|

HPT Press. [psi|

Cenuine ; ~
Geoprobe



Fully Dissipated Tests = Good Hydrostatic
Pressure Line and Water level

EC (mS/m) HPFT Press. Awvg (psi) HPT Flow g (mL'min)
10 50 100 150 150 10 50 100 110 10 200 400 550
TR T N T T Y N T T T T N O M | ||_||||||||||| | ||||||J|||||
] - e
Y Q_
10 - = —
—_— ==
— B
15 —
——— .-_4 £_ | 3
i . > » — 3:.: *
» - | Static water | — =
- 0] level is defined "5 = < &
= as the depth u _— |z, &
8 ¥+ e 1”7 Nl
where the *;; : Q-
40 . - s o | e
hydrostatic - = & .
€17 pressure e ®u
| = 2 7 o
e = |
equals the — 1
* 141 atmospheric T i
18 LML I L B T T
60 | pressu re lﬁz__ 3 40 45 50 N 55 60 65 68
I| —— ___ Depth (ft)
o A— A= o = |
1 b 100 11

Abs. Hydrostatic Pressure (psi)

Log File: CTNWOODOS HPT Adjust for Elevation AddGraph.. | | Addto - || View |
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HFT Press. Avg (psi)

Total HPT
Pressure

B0 100 110
Abs. Hydrostatic Pressure (psi)

At each depth increment:

Corrected HPT Pressure (Pc) =

Total HPT Pressure — (Atm. Press. + Hydro. Press)

Cenuine ; ~
Geoprobe



HFT Press. fwg (psi) Corr. HFT Press. (psi)
&0 a0 100 110 0

=
7

=
B {
= B
= ==
— ——
——— —

Corrected HPT Pressure =
pressure required to
inject water into the
formation at the given
flow rate

Total HPT
Pressure

—

e
T T T T

80 100 110
Abs . Hydrostatic Pressure (psi)

At each depth increment: Corrected HPT Pressure = Total HPT Pressure — (Atm. Pressure + Hydrostatic Pressure)




30.45 ft

HFT Press. [psi|

ising ?

250

Time (sec)

&

HFT Press. [psi|
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HPT Press. Avg (psi)
100 110 0

Depth [ft|
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water table
aquifer
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Log File: CTNWOODD5 HPT Adjust for Blevation




HFT Press. Avg (kPa)
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Estimating Hydraulic Conductivity (K)

with HPT Log Data

From Darcy’s Law:

Hydraulic Conductivity (K) = f(Q/P)

HPT logs provide both:
Corrected Pressure (P,)

And Flow Rate (Q)

HPT Press. &vg (psi) Corr. HPT Press. (psi) HPT Flow Avg (mL/min)
50 1 50 00 0 200 400 600
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Estimating K with HPT Q and P, Data

Empirical Model
developed from co-
located slug tests and
HPT logs to calculate K
from Q/P, ratio.

Study area next to cottonwood tree

" Genuine

F -
(sannrnno
. u | |

|'L
Nl e N B B W B N

Performing a Pneumatic Slug Test



Multi-Level
Discrete
Interval

Slug Tests

K =f(Q/Pc)

Crepth [Ft]

HFT Press. Avg (psi)

Corr. HPT Press. (psi)

HFT Flow Avg (mLimin)

600
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Empirical Model for Estimating K with HPT Q & P,

Slug Test

Hydraulic Conductivity - K (ft/day)

100

10

0.01

Darcian Flow ?

y =21.14In(x) - 41.71
R?=0.83

50

100 150 200
Q/P. [ml/(min x psi)]

250

Model Limits

~ 0.1 ft/day to
75 ft/day

or

3.5E-5 cm/sec to
2.6E-2cm/sec



Corr. HPT Press. (psi) HPT Flow Avg (mLUimin) Est. K (ft'day)
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How Well Does the Est. K Model Work ?

C

-

o-Located Slug Testing in Skuldelev

Elevation (m)

HPT Press. Avg (kPa)

Corr. HPT Press. (kPa)

Est. K (m/day)

70 200 400 600 700 0 200 400 600 0 10 20 30
57 PR IR NI (U SR I | ! | ! AT NN NN N
5'5_%
5_
4.5 —
4 g
=
3.5 = n
Y
2
34 %
2.5 — —=
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data
A5
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70 200 400 600 700 0 100 200 300 400450 0 10 20 30
Abs. Hydrostatic Pressure (kPa) HPT Flow Avg (mL/min) Slug Test K (m/day)



Former Schilling AFB: Old Fire Training Area Site
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The Dragun Corporation .




TCE in Groundwater at the Former SAFB

New Bldg

Genuine

Geoprobe




HPT Logging Transect
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Dan & Blake in the
105F heat running
MiHpt logs ...

. Genuine

Geopro

be

.....



TMCTSTWS06.MHP (psi) TMCTSTWS07. MHP (psi) TMCTSTWS15.MHP (psi)
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TMCTSTWS06.MHP (psi) TMCTSTWS07. MHP (psi) TMCTSTWS15.MHP (psi)
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EC (mS/m) HPT Press. Avg (psi) Est. K (ft'day)
30 100 200 100110 O

ition test a

I I |
HFT FPress. [psi|

Depth [ft]

0 100 200 300 360 10 100110

HPT Flow Avg (mLimin) b [Lhyckostetic: Pressue (i)
eoprobe




HPT Press. Avg (psi) Est. K (ft'day)
100110 O

=
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200 300 360 10
HFT Flow g (mLimin)

100110

Abs. Hydrostatic Pressure (psi)
eoprobe




SKO7 Location Slug Test and Groundwater Sample Results

Depth [ft]

15

25

35

41

(L]
[

EC (mSim)

100 0 70
Ul LU FAAY,

10

HFT Press. &g (psi)

n nn
50 100

110 0

Est. K (ftiday)

L

——

—

[

nn a0 i m
100 200 300 360

HPFT Flow &g (mL/min)

10

Abs. Hydrostatic Pressure (psi)

Slug Test K over this
interval is :

35.4 ft/dayor H
10.8 m/day

X-VOC contaminants
detected were:

Carbon tet = 13,000 pg/I
Chloroform =

370
5480

Total X-VOC = 18,850 pg/I



Using HPT Logs for Subsurface Interpretation
(Developing a Conceptual Site Model ... CSM)

MiHpt Logs from
Skuldelev, DK

: i : HPT
M|H|:])Ct is a cotr)nblnzd membrsne B [ eian
Interface probe and HPT probe Screen

MIP N
Membrane
. ECDipole
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HPT Press. Avg (kPa) Corr. HPT Press. (kPa) XS0 Max (V< 107)
90 200 400 600 700 O 200

55 |I 1

E levation [ m|
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50 200 400 600 720
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SKO5 Location

EC & HPT Pressure

Groundwater specific
conductance
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High EC in a Sand formation
indicates ionic contaminants
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Summary

* HPT Principles of Operation i ;

* Equipment Required for Logging
 Basics of HPT Log Interpretation
* Making a Cross Section with HPT Logs

* Interpreting Hydrostratigraphy with HPT

= o 1 |
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720\0
C(\arac"eﬂ1
e



Summary

* Dissipation Tests, Hydrostatic Pressure & Water Levels
 Correcting HPT Pressure (Pc)

 Estimating Hydraulic Conductivity from Pc and Q

* Developing a CSM with HPT Cross Sections

* Tracking an ionic contaminant or remediation fluid by

combining HPT and EC logs



Certificates of Completion:

You will receive an email asking if you would like
to receive a certificate of completion for this
webinar.

Simply reply to that email and fill in the webinar
code:

“KS28”

You will then receive a .PDF of your certificate.



Questions and Answers ...

Please submit your questions from the “chat” window on the WebEx screen.

Certificate of Completion Code for this Webinar = KS28

To learn more about Geoprobe’s HPT logging system or the NEW
HPT-GWS (groundwater sampler) and other Direct Image systems

like MIP, MiHpt, Low Level MIP, EC, CPT and PST check out this link:

http://geoprobe.com/geoprobe-systems-direct-image-products



http://geoprobe.com/geoprobe-systems-direct-image-products

