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NASHPA GAS PROCESSING AND LPG RECOVERY PLANT

SURFACE HYDROLOGY USING CLIMATOLOGICAL DATA AND SI TE
TOPOGRAPHY REPORT

ABSTRACT

Hydrological data using the site topography aneiottudies have been mentioned in
detail for reference of high flood levels obsermedr to project area. The resistivity survey
was carried out by using vertical electrical songdVES) techniques in the Nashpa area,
Kohat (KPK). Wenner method is used to collect sulase hydrological data and then
processed in software IPI2win. Seven VES pointsehbeen studied in this site.
Geologically the alternate cyclic deposit is presenich are Shale/Clay and Sandstone.

Seven sounding points have been selected for stidld resistivity data which is
collected from the site based on wenner techniquetidy subsurface hydrological
conditions of the project area.

It is concluded that there is no hydrological sufzze body up to studied depth 20m.
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NASHPA GAS PROCESSING AND LPG RECOVERY PLANT

SURFACE HYDROLOGY USING CLIMATOLOGICAL DATA AND SI TE
TOPOGRAPHY REPORT

1.0 BACKGROUND AND PURPOSE

M/S HBP awarded the assignment of conducting stfdyydrology at NASHPA
Gas Processing & LPG Recovery Plant to M/S ZEALCENGINEERING.
This report furnishes the hydrological studies tredresults of electrical resistivity survey
conducted at seven (7) sounding points in the poeseof client and consultant’s

representatives by M/s ZEALCON ENGINEERING.
2.0 SURFACE HYDROLOGY STUDIES:-

2.1 Feasibility of the Project:-

The feasibility of the project comprises a numbiefaotors. The main factor is that
it must be treated at safe place against seisnidlaad effects. If so then, the design is
made for this project which can bear such impata up limit of safety. The designer will
propose the project site free of both the abovetioesd factors or otherwise will devise
the design against the damaging phenomenon medtiaheve. Herein, the seismic
phenomenon is out of scope of this work whereasdigdy & morphology of the area are
briefly discussed for the first hand knowledgeld# tlesigner.

2.2 Hydrology of the project area:-
The project site is located well away from high bahindus River at a distance of

15 km in District Karak, KPK. The affecting streamsthe proximity of the project site
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are Indus river flood heights downstream of khughah khattak bridge. In addition to the
Indus river, the main hill torrents prevail neaithy project site namely Kohat Toi river
and Terri Toi River.

The Indus river in this area propagates in betwaen defined high bank with
bolder bed configuration. The doubt of meanderihgrqmmenon at the project site is
ceased to exist. However, flood heights may atfezproject site. The flood height should
be known to the designer.

The ever highest flood level appeared at bridg207.1929 as R.L 802.32’(amsl)
with bed level of the river as R.L 780’(amsl). TResitioning of the project can be
compared w.r.t the river data information. Simyarthe main hill torrents propagate
towards the right bank of the river viz. Kohat &oid Terri Toi Rivers. The length of Kohat
river is about 94 miles with its catchment ared 286 sq. miles. The average slope of the
river is as 86.9'/mile with its highest altitude4l®.

Similarly, the length of Terri River is as 86 milegth an average slope as
22.4’/mile along with its catchment area as 671msides. The highest altitude of Terri
Catchment area is as 2212’

The project is to be treated keeping in view thevab hydrological and

morphological information.
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3.0 SUB SURFACE HYDROLOGICAL STUDIES:-

For this study the results of ERS have been uskd. purpose of soil resistivity
measurements was to determine the electrical isagisif the subsurface material upto the
depth of 20 meters.

Electrical resistivity measurements would be respliby using Wenner Electrodes
Configuration in accordance with ASTM DesignatioB7G At each sounding point the
resistivity readings were to be taken at electsyueing of 1, 3, 5, 7, 10, 15 and 20 meters.
The results of the survey would be presented infdhe of apparent resistivity of the
subsurface material. Such information was requinedonnection with the designing of
“Earthing System” for the electrical installatioatsproject site.

The electrical resistivity sounding points are deaied as S-01 to S-07. The field
resistivity data of all the sounding points alonighvtheir apparent resistivity (ohm-m) VS
electrode spacing a (m) curves are given in Anretuof the report. The field work for

electrical resistivity survey has been done on M&,c2016.

Pageb of 28
NASHPA Gas Processing and LPG Recovery Plant rodygdy Report



Zealcon Engineering Pvt. Ltd

zealcon

Figure 1 location of the survey area for the for the subsurface water study.
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3.1 METHODOLOGY

3.1.1 Theory

Electrical Resistivity Imaging (ERI) is an activeaphysical method which measures
the electric potential differences at specific tomas while injecting a controlled electric
current at other locations [2]. The theory of thethod holds that in an entirely
homogeneous half-space, a resistivity value carcdleulated for the subsurface by
knowing the current injected, and measuring thelltieg electric potential at specific
locations. However, homogeneity within the substefes very rare and electric current,
when introduced, will follow the path of least tance, concentrating in areas of
conductive material and avoiding areas of resistiaéerial. Figure 2 illustrates the concept
of subsurface electric current flow and how curréiotv is affected by subsurface

heterogenetities.

Figure 2 Variations in subsurface electric current densit}y accur with variations in

earth resistivity.
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Resistivity of the earth have changed with the gean densities of the subsurface.
In all images the blue material is more conductihan the orange material. In ima§e¢he
majority of the electrical current flows close teetsurface, in the more conductive layer,
leaving very little current flow to penetrate thesistive layer at depth. In ima@ethe
electrical current is drawn to the more conductayeer at depth. In imag€ the current
flow lines merge to concentrate through the condaenomaly at the center of the survey.
In imageD the current flow lines diverge away from the regesanomaly at the center of
the survey area.

Ohm'’s Law describes electric current flow throughesistive material (equation
1). The basic concept of the law relates electricant (I) flowing through a resistor to the
voltage (V) applied across the resistor and thedaotance of that resistor. The inverse
guantity of electrical conductance is electricaistance (R).

I = VIR S ————

Electrical resistance is not a physical materiabprty, but electrical resistivity is
a physical material property. Electrical resistadeéines the opposition to the flow of
electric current through a defined volume of mateffhis is best explained by imagining
electrical current flow through a wire. Thesistivity of the wire would be a specific value
determined by the wire’s material composition (ecgpper). However, the wire’s
resistance would change based on the length and thicknesgyéjanf the wire. Figure 3
illustrates the difference between resistance asdtivity for a length of wire, and the

mathematical relationship between the two concepts.
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resistance vs. resistivity

-rA
p-R/

resistivity of wire material: }9
cross-sectional area: A

resistance of wire: R
length of wire: !

Figure 3: The relationship between resistance asigdtivity.

By substituting resistivityd) into the equation for resistance (R), Ohm’s Lam c
be rewritten (equation 2) in a format that takesaderial’s volume into considerations by

defining that volume’s cross-sectional area (A) Emdyth (1).

P = A/l X V/l--m-mmmmmmmeeeae et 023

ERI aims to model the electrical resistivity sturet of some volume of the earth. From
each ERI measurement, information is gained allmiaverage electrical resistance of a
certain volume in the subsurface [3]. Variationseiectrical properties of subsurface
materials make determination a true electricalstasiy model of those materials nearly
impossible [3]. Instead, the immediate quantitgokdted from an ERI survey is known as
apparent resistivityp@). Apparent resistivity can be thought of as agiveid average of
all the true material resistivities in the vicinity the measurement. Apparent resistivity is

calculated using both current injected and elegoiiential measured, but also includes a
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term that accounts for the relative positions o tturrent injection and potential
measurement electrodes, known as the geometriar fi€). The geometric factor in ERI
data processing can be compared conceptually twitkés length and gauge in Figure 3
which relates resistance and resistivity in a tidieeensional space. By adapting Ohm’s
law to account for the conditions specific to ERh&ys, the basic equation of apparent
resistivity can be derived (equation 3).

pa= K x V/|-- S — (3)

ERI surveys are sometimes called a four-pin resigtsurvey. This is because a
minimum of four electrodes are necessary for ded@iaition. Two electrodes are used for
current injection and two electrodes are used feasnrement of electric potential. The
four electrodes can be placed in a variety of guréitions, or arrays. Each array has a
specific geometric factor. Figure 4 illustrates thasic formula for determining the
geometric factor of any array [3]. By conventiomdahroughout the rest of this TM,
current injection electrodes will be referred té&5and “B” while potential measurement
electrodes will be referred to as “M” and “N”. Figu4 illustrates an arbitrary electrode
layout, or electrodes which are not placed in added ERI array. However, most ERI
surveys are conducted using one of the conventiodalfined electrode arrays. These
arrays are typically linear, especially for two @nsional profiling surveys. The advantage
of using consistent and defined arrays is thatctieulation of geometric factor can be
simplified. With a simplified and constant geometfactor, calculation of the apparent

resistivity for each measurement in a large dataae be accomplished more efficiently.
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Figure 4: An illustration of the concept of the gearic factor (K) which is used to
calculate apparent resistivity values from measerémof an ERI survey. The
geometric factor can be determined for any posdihté array, as long as the
electrode locations are known. Here is an arbitdagout of two current
injection electrodes (red) and two potential measwant electrodes (blue).

3.1.2 Corrosion Potential Classification

Though corrosion of metal embedded in the soil galyenot as rapid as in

atmosphere or underwater, yet | present probleragzeéble magnitude. Factors governing
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corrosion by soil include its (i) Oxygen conten) (hoisture content (iii) hydrogen ion

concentration (iv) electrical conduction (v) paeisize (vi) drainage (vii) bacterial process

activity etc.

In the case of pipeline corrosion, the concentratibelectrolytic cells, formed due
to localized difference in the physical and cheiinateracteristics of the soil coming in
contact with the pipe, could lead to localized @ttésimilarly soil water and groundwater
attack metals to a degree, which depends uporetiseenand concentration of various salts
present in the water.

Soils are generally assigned one of the followilagges of corrosivity.

. Soils with very low corrosivity for steel and irogenerally include somewhat
excessively drained coarse textured soils that e clay, water and air move
through these soils rapidly. Electrical resistivdf such soils at natural moisture
content is above 100 ohm-meters.

. Soils with low corrosivity for steel and iron gealy include well drained soils that
have a coarse to medium texture. These soils aderately permeable. The electrical
resistivity of such soils is 50 to 100 ohm-meters.

. Soils with moderate corrosivity for the steel armhigenerally include well drained
soil that have medium to fine texture. Electricasistivity of these soils varies
between 20 to 50 ohm-meters.

. Soil with high corrosivity for steel and iron geably include moderately well drained
fine textured soils. Very poorly drained soils aneluded when the water table
fluctuates within 30 centimeters at some time dytire year. Electrical resistivity of
these soils at natural moisture equivalent is 1Z20tohm-meters.
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Table 1. Resistivities of some common rocks, miisesad chemicals.

MATERIAL Resistivity Qem)

6.998x10°

Conductivity (Siemen/m)

106 - 2x104

10%- 10

2.5x108- 1.7x103

4x10°- 1072

5x10° - 102

2.5x10%- 0.125
5x10- 0.05

2.5x10%- 0.02

0.01-1
1.25 x16*- 0.1

0.01-0.1

1.102x16
1.413
1.185
0.163

1.429x16
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3.1.3 Data Acquisition
There are three geophysical techniques which aesl us study subsurface
hydrological condition of the area. In this studgnmer method is used.

Figure 5 illustrates the Wenner array types antt thepective geometric factors.

Wenner Array

| 1) fe s [N LR | )'1
Fua F2a ra2 a2

217(_1. i _1_.1_)'1
a 2a 2a a

2Ta

Figure 5: lllustration of the Wenner method of datguisition.
The Wenner and Schlumberger arrays are generatiwikrio have good signal
strength, because the electric potential measureslectrodes are located between the
current injection electrodes [4]. The time for detdlection, as well as data processing is

generally greater for ERI data collected with thener array.
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3.1.3.1 Field Procedure

Fully calibrated resistivity-measuring equipmentswesed to measure directly the
resistance R at each electrode spacing using Wé&uwordiguration. In the case of Wenner
array, all the four electrodes are placed at eglisfance apart in a straight line
symmetrically from the centre point C. The two owlectrodes A & B are used for passing
current into the ground and the resulting potertitierence is measured across the inner
change by more than a factor of 10. This makesrékestivity and other electrical or

electromagnetic based methods very versatile gesagdiytechniques.
3.2 DATA PROCESSING AND INTERPRETATION

There are two coupled techniques in geophysical platcessing and interpretation
known as inversion and forward modeling. In ordemperform one process, the other
process must also be performed. Therefore, thedtieal basis of the two techniques is
best understood when presented concurrently.

Data processing for the Nashpa hydrological Stasdglved the technique of data
inversion, and interpretation of the inversion teswere aided by the use of forward
modeling. Both techniques aim to create an accumateel of a physical property in the
earth’s subsurface. Inversion is a mathematicatgs® very common in geophysics by
which collected data of one parameter or moreesl tis formulate a model of the physical
parameter of interest. The collected data and teelrparameter must have some type of
physical relation. In inverse and forward probleth&re is a mathematical relationship

that links the measured quantities (data) to thentities of interest [5]. In the inversion
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process a generic model is generated, and thrbweglotward modeling process a synthetic
data set is calculated. The collected and calalildéta sets are compared for equivalency.
If the collected data and the calculated synttazia sets do not agree, the model is altered
and another forward model is performed. Each timewa synthetic data set is calculated
and compared to a collected data set, it knowmasegation of the inversion. In the case
of the ERI geophysical method, inversion of measwatages creates a model of earth
resistivity. An important factor for the inversion this data was the manner in which the
model was determined. These inversions used & felément model, which involved
dividing the subsurface into cells, or blocks, aletermining the earth resistivity value of
each cell [5].

The initial model for each file inversion consistgda homogeneous media with a
resistivity value equal to the average resistiafyall data points in the file. The initial
models also begin with the correct surface topdgragefined. The resistivity value of
each cell in the model was systematically adjusted the model accurately reflected the
collected data. Each time the resistivity valuesaifs in the model are altered and to the
inversion of geophysical data is a computationadtgnsive process, involving numerous
iterations and subsequent model adjustments. Thkeifgs of inversion theory are
numerous and multi-faceted, and are discussedtail de the research literature for this
topic [5].
4.0RESULTS AND INTERPRETATION

Seven sounding points have been studied by wemathod up to 20m depth.
Resistivity values showed that top 5m layer is ¢legn we have sand stone. There is no

evidence of water up to studied depth.
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Appendix A
ERS Survey Data Inversion Results

This Appendix contains images of the processedda® inversions for the Santee
Aquifer Basin Recharge Study. All data presentethis appendix was collected using a
Wenner array, filtered and processed as detailddTM. The plots are titled and ordered
according to data file numbers, please refer tdithuee Al for positional locations of data
files. Figure A2 details important features of hets in this appendix, with the description

for figure A2 occurring on page ASounding # S1
IN-SITU ELECTRICAL RESISTIVITY MEASUREMENTS OF SOIL

Project: NASHPA Ga:z Proce::iri & LPG Recovery Plant Soundin‘ #: 5-1
Client: OGDCL Date: 03-03-2016
Locatiort NASHPA I Coordinates: 714756 E, 3683041 N
Weather Conditions: Fair
Soil Conditions: Dry IConf‘umion: Wenner
Space |Inside a/2| Outside
. ® K= P mA R
Sr a{m) il 3a/2 =2na (mV) | C(mA) (Q) |p (chm-m)
1 1 030 130 6.28 43 56 836 3.37 33.72
2 3 130 430 1283 1232 1122 112 2102
3 3 230 7.30 3130 910 1347 0.3% 1248
< 7 330 10.30 43.56 447 1065 0.42 1220
3 10 300 13.00 62.80 245 £30 0.30 i8.38
[ 13 730 22.30 220 133 766 0.20 1889
7 20 10.00 30.00 123 80 170 824 0.21 23.89
) APPARENT RESISTIVITY VS ELECTRODES SPACING
g 100 3
F —
v ] —————————————o—"
: 10 g
1
1 10 100
Electrodes Spacing a (m)
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IN-SITU ELECTRICAL RESISTIVITY MEASUREMENTS OF SOIL

NASHPA Gas Processing and LPG Recovery Plant

Mect: NASHPA Ga: Proce::ins & LPG Recovery Plant Soondin‘ #: 52
Client: OGDCL Date: 03-03-2016
Locatiort NASHPA I Coordinates: 714833 E, 3683055 N
Weather Conditions: Fair
Soil Conditions: Dry Configuration: Wenner
Space |Inside a/2| Outside
Se. ¥ K=2na | P(m CimA)| RO ohm-m
) | (m) | 3e2 |%2%0] PV [ Cima) [ R(Q) |p (chm-m)

i i 030 - & 628 3187 g4 3.78 2371

2 3 130 430 P 2350 1880 127 23.93

3 3 230 730 3180 743 12 0.66 20.78

< 7 330 10.30 4356 38 1025 0.38 1633

3 10 300 13.00 6280 i 1121 0.26 1645

6 13 730 2230 820 165 105 0.3 431

7 20 10.00 30.00 123.60 165 756 0.24 2674

] APPARENT RESISTMITY VS ELECTRODES SPACING

{ 100

z

i ’ w

$ 0

‘ L
10 100
Electyodes Spacing & (m)
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IN-SITU ELECTRICAL RESISTIVITY MEASUREMENTS OF SOIL

NASHPA Gas Processing and LPG Recovery Plant

Project: NASHPA Ga: Proceszing & LPG Recovery Plant Sounding #: 5-3
Client: OGDCL Date: 03-03-2016
Locatiorr NASHPA I Coordinates: 714738 E, 3683094 N
Weather Conditions: Fair
Soil Conditions: Dry Configuration: Werner
Space |Inside a/2| Outside
Se. ¥ K=2na | P(m C(mA RO ohm-m
i i 030 » & 828 eL7s 1128 348 ER )
2 3 130 430 888 139 1013 137 2390
3 3 230 7.30 318 Y 117% 0.74 23.18
& 7 330 40.30 4356 277 872 032 139
- 10 300 13.00 8280 axn 944 0.45 2899
< 13 730 22.30 820 233 1034 0.23 2426
7 20 1000 3000 12360 180 1346 0.44 17.48
] APPARENT RESISTMVITY VS ELECTRODES SPACING
g 100
£
; -““’—\/’\,
! 10
1 LS L
1 10 100
Electrodes Spacing a (m)
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IN-SITU ELECTRICAL RESISTIVITY MEASUREMENTS OF SOIL

NASHPA Gas Processing and LPG Recovery Plant

m«t NASHPA Ga: Prooe::ins & LPG Recovery Plant Soundinl g 54
Client: OGDCL Date: 03-03-2016
Locatiort NASHPA Coordinates: 714800 €, 3683231 N
Weather Conditions: Fair
Soil Conditions: Dry Configuration: Werner
Space |Inside 0/2| Outside
Se.® K=2na | P(m CimA)| RIOQ ohm-m
i i 030 & 628 200683 1128 823 g26
2 3 130 430 1888 3190 1043 3148 749
3 - 230 730 ESE 2413 L% 331 g24
H 7 330 1030 4356 &8s - pd 882 283
- 10 300 13.00 6280 23338 944 by 738
€ 13 730 2230 820 8227 103L 788 542
7 20 1000 30.00 1260 | 1376 1346 045 S68
t APPARENT RESISTMITY VS ELECTRODES SPACING
R ~
> ]
[
x
1 L
1 10 100
Electrodes Spacing a (m)
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IN-SITU ELECTRICAL RESISTIVITY MEASUREMENTS OF SOIL

NASHPA Gas Processing and LPG Recovery Plant

Project: NASHPA Ga:z Procezzing & LPG Recovery Plant Sounding #: 5-5
Client: OGDCL Date: 03-03-2016
Locatiort NASHPA Coordinates: 714959 €, 3683385 N
Weather Conditions: Fair
Soil Conditions: Dry Configuration: Werner
Space |Inside /2| Outside
Se. ¥ K=2na | P C(mA RIO oh
am | m) | 32 |"2| PV [ Cma) | R(@) |p(ohmm)
- i 030 i 628 20034 1128 805 129
2 3 130 430 588 6440 1013 602 1041
3 3 230 7.30 318 21482 i1L7% 823 621
< 7 330 1030 4356 3006 82 L& 410
- 10 300 43.00 6280 3R 8514 021 425
¢ 13 730 22.30 820 1% 1034 947 22
7 20 1000 30.00 1830 6843 1316 3.2 1391
T APPARENT RESISTMITY VS ELECTRODES SPACING
g 100
>
x
1+ ~—— -
1 10 100
Electrodes Spacing a (m)
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IN-SITU ELECTRICAL RESISTIVITY MEASUREMENTS OF SOIL

NASHPA Gas Processing and LPG Recovery Plant

Mect: NASHPA Ga: Proce::ini & LPG Recovery Plant Soundin‘ g 56
Client: OGDCL Date: 03-03-2016
Locatiort NASHPA I Coordinates: 714761 E, 3683543 N
Weather Conditions: Fair
Soil Conditions: Dry Configuration: Wenner
Space |Inside /2| Outside
N K= P mA) [ R(Q
5 am) | (m) 3a/2 =2na | P(mV) | C(mA) | R(Q) |p(ohm-m)
i 1 030 i 628 3263 1933 169 0.3
2 3 130 430 P 27 1228 0.23 423
3 3 230 7.30 318 i 1266 0.3% 2D
< 7 330 10.30 4356 0.6 323 0.2 342
3 10 300 13.00 6280 034 147 034 2463
6 13 730 230 820 035 114 0.2 45.00
7 20 10.00 30.00 12.60 o2 259 0.08 10.28
T APPARENT RESISTMITY VS ELECTRODES SPACING
{ 100
:’.: /\
80 1"\/
1+ V———— - —
1 10 100
Electrodes Spacing a (m)
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IN-SITU ELECTRICAL RESISTIVITY MEASUREMENTS OF SOIL

NASHPA Gas Processing and LPG Recovery Plant

Project: NASHPA Gaz Prooezsini & LPG Recovery Plant Soundinl 857
Client: OGDCL Date: 03-03-2016
Locatiort NASHPA Coordinates: 715145 €, 3683479 N
Weather Conditions: Fair
Soil Conditions: Dry Configuration:  Wenner
Space |Inside 8/2| Outside
¥ K= P mi) | R(O
Sl Do | | s || PV | Cima)| RiQ) |p(chmm)
1 1 030 i 628 138 969 164 10402
2 3 130 430 1584 3058 44 0.0 34
3 J 230 7.3 3L% 343 879 0.3% 1226
< 7 330 1030 4356 254 1045 0.2 il
3 10 300 13.00 6280 018 228 0.08 453
6 13 730 2.3 N0 037 369 0.0 9.36
7 20 10.00 30.00 12380 0M 734 0.07 893
t APPARENT RESISTMITY VS ELECTRODES SPACING
g 100
:
N .
! 10 W
14 v ————————— - - -
1 10 100
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Appendix B

Glossary of Selected Geophysical Terms

Apparent resistivity — The resistivity of homogenous, isotropic grourtdal would give
the same voltage-current relationship as measured.

Array — In resistivity, an array is the arrangement etebdes, also called configuration.
Competent (geologic- A bed which retains its stratigraphic thicknessler stress. It
folds or breaks under stress, in comparison wifacamt incompetent beds which tend to
flow.

Conductive material (electrical) — Any material which allows the passayg electric
current through its volume.

Electric Current — Is a flow of electric charge through a mediump@yof electric circuits
encountered in geophysics include conduction ctsréifow of electrons), electrolytic
conduction (flow of ions), and di-electric condacti (currents involved in capacitive
storage of electric charge).

Electric Potential — The electric potential (a scalar quantity dendigd, ¢E or V and
also called the electric field potential or thectlestatic potential) at a point is equal to the
electric potential energy (measured in joules) ofiarged particle at that location divided
by the charge (measured in coulombs) of the partiElectric potentials involved in
geophysics include the zeta potential, liquid jiorctand shale potentials, electrolytic

contact potential, electrokinetic potential, antap@ation potentials.
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Electrical Resistance- The opposition to the passage of an electriceotithrough that
element.

Electrical Resistivity — The electrical resistance per unit length of & cioss-sectional
area of a material. The unit of electrical resigfiis the ohmmetre -m).

Electrodes— A piece of metallic material that is used aslantec contact with a nonmetal.
Can refer to a grounding contact, to metallic mafgein a rock, or to electric contacts in
laboratory equipment.

Four-pin resistivity survey — Also known as the Wenner Method, involves placing
probes in the earth at equal spacing. The prolesarmected with wires to the ground
resistance test set. The test set passes a knoawmnawf current through the outer two
probes and measures the voltage drop between tilee two probes. Using ohms law it
will output a resistance value, which can thendreverted to a resistivity value.

Forward Model — The technique of determining what a given sumweuld measure in a
given formation and environment by applying a $eheoretical equations for the survey
response. B-2

Geometric factor (K) — A numerical factor used to multiply the voltageeurrent ratio
from measurements between electrodes to give amppasistivity. Geometric factor is
dependent on the type of electrode array and spased.

Geophysical- Study of the Earth by quantitative physical me#o

Half-space— A mathematical model bounded only by one plamfase, i.e., the model is
so large in other dimensions that only the one Hannaffects the results. Properties within
the model are usually assumed to be homogenousaindpic, though other models are

also used.
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Heterogeneous- Lack of spatial uniformity.

Homogeneous- The same throughout; uniformity of a physicalgany throughout the
material.

Inversion — Deriving from field data a model to describe shddsurface that is consistent
with the data. Determining the cause from obseowaif effects.

Masked — The effect whereby a highly conductive layer nte surface dominates
resistivity measurements so as to make undetectablesffects of deeper resistivity
variations.

Noisy — Noise in electrical surveying can be due to fetence from power lines, motor-
generator or electric components, atmospheric redattdischarges (sferics), or low-
frequency magnetotelluric phenomena. Even neaasgrélements such as vegetation,
saturated sediments, underground utility pipes,atc create noise in electrical surveys.
Ohm’'s Law — The current (I) through a conductor between tvaints is directly
proportional to the potential difference (V) acrdiss two points, introducing the constant
of proportionality, resistance (R).

Ohm-meter — A unit of resistivity, measuring the extent toigtha substance offers
resistance to passage of an electric current. $istivity of a conductor in ohm meters is
defined to be its resistance (in ohms) multipligdits cross-sectional area (in square
meters) divided by its length (in meters).

Physical material property — Any property that is measurable whose value dess@a
physical system's state. It is an intensive, offgantitative property of a material, usually
with a unit that may be used as a metric of vatueadmpare the benefits of one material

versus another to aid in materials selection. Tdleevof a physical property depends upon
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material type (rock, soil, etc), alteration or wesatng, how different components are
mixed, texture, grain size, porosity, connectivatyfluid pathways, types of interstitial
fluids etc. Thus the physical property value isigiton dependent. Ideally, geophysical
surveys using samples or borehole techniques cacah@ed out to determine the
relationship between the different components efeéarth and the physical property value.
It is often possible to use information in thergire or from previous case histories to

estimate a likely range for a physical B-3.
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