
SPECIALIST CONSULTANT STUDIES  AUSTRALIAN ZIRCONIA LTD 
Part 10: Soils and Land Capability Assessment  Dubbo Zirconia Project 
  Report No. 545/05  

Sustainable Soils Management Pty Ltd  10 - 109 

 

 

 

 

 

 

 

Appendices 
 

 

(Total No. of pages including blank pages = 58) 

 

 

Appendix 1 EM Operation 

Appendix 2 Piezometer Locations and Landscape 
Sections 

Appendix 3 Geotechnical Logs 

Appendix 4 Soil Profile Descriptions 

Appendix 5 Soil Engineering Tests, Conducted by: Soil 
Conservation Service, Scone 

Appendix 6 Bulk Soil Engineering Tests, Conducted 
by: Aitken Rowe, Wagga Wagga 

 

Note: A copy of all Appendices are available on the Project CD 

 

 

  



AUSTRALIAN ZIRCONIA LTD  SPECIALIST CONSULTANT STUDIES 
Dubbo Zirconia Project  Part 10: Soils and Land Capability Assessment 
Report No. 545/05 

10 - 110  Sustainable Soils Management Pty Ltd 
 

 
 

This page has intentionally been left blank 

 



SPECIALIST CONSULTANT STUDIES  AUSTRALIAN ZIRCONIA LTD 
Part 10: Soils and Land Capability Assessment  Dubbo Zirconia Project 
  Report No. 545/05 

Sustainable Soils Management Pty Ltd  10 - 111 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 1 
 
 

EM Operation 

 
 
 

(No. of pages including blank pages = 4) 
 
 

  



AUSTRALIAN ZIRCONIA LTD  SPECIALIST CONSULTANT STUDIES 
Dubbo Zirconia Project  Part 10: Soils and Land Capability Assessment 
Report No. 545/05 

10 - 112  Sustainable Soils Management Pty Ltd 

 

This page has intentionally been left blank 
 

  



SPECIA
Part 10:
 

Sustaina

(Adapt
 
The E
induce
 
These 
genera
A1).   
the so
of the 
primar
result o

 

Figure

In sum
then a
reflect 
 
Cultur
Cultura
31.   T
they a
respon
possib
 
 
Most a
directly
conduc
condu

ALIST CONSU
: Soils and Lan

able Soils Man

ted from rep

EM 31 instr
ed electroma

electroma
ated by the 
This field in
il as a resu
secondary 

ry field is of
of varying c

e A1.   Elect

mmary the E
ssigns a va
the conduc

ral Anomal
al anomalie
These objec
are close t
nses.   In t
ble these fea

agricultural 
y measure 
ctivity of th

uctivity” (EC

ULTANT STU
nd Capability A

nagement Pty

port by J Lu

rument doe
agnetic field

agnetic field
EM 31.   T

nduces an 
lt of the EM
field is prop

f constant in
conductivity 

tromagnetic

EM 31 instru
alue to the s
ctivity of the

ies 
es are man-
cts are usu
to the met
he case of
atures were

soils are m
any one 

he soil to a
Ca).  

DIES 
Assessment

y Ltd 

ucas, Terrab

es not come
ds to collect

ds are ind
The EM 31 
electric cur

M 31 primary
portional to 
ntensity the
of the soil p

c induction 

ument prod
strength of t
e soil profile

-made objec
ally metal o
ter they pr
f this survey
e avoided. 

made up of 
of these l

a depth of 6

byte Service

e into direc
t informatio

uced as a
instrument 

rrent to flow
y field creat
 the strengt

e strength o
profile. 

in the earth

duces the p
this second
. 

cts that inte
or encased 
roduce a n
y the most 

layers of s
ayers.   I
6 metres.  

es, Wagga 

ct physical 
n about the

a result of 
generates 

w through th
tes seconda
th of the ind

of the induce

h 

rimary field
dary field.   T

erfere with t
metal such

negative re
common a

oil within th
nstead the
 This read

AUS

Wagga). 

contact w
e soil.  

electromag
a primary m

he soil.   Th
ary magnet
duced soil c
ed current w

, detects th
This value h

the readings
h as reinfor
esponse bo
anomalies w

he profile.  
 EM 31 m

ding is know

STRALIAN ZIR
Dubbo Zir

Repo

with the soil

gnetic field
magnetic fie
he current p
tic field.   Th
current.   B
will fluctuat

he seconda
has been c

s produced
rced concre
ordered by 
were fence

 The EM 3
measures th

wn as the 

RCONIA LTD
rconia Project
ort No. 545/05 

10 - 113

.   It uses

ds that are
eld (Figure
produced in
he intensity
ecause the
e only as a

ry field and
calibrated to

d by the EM
ete.   When

very high
s.   Where

31 does not
he average

“apparent

t
 

s 

e 
e 
n 
y 
e 
a 

d 
o 

M 
n 
h 
e 

t 
e 
t 



AUSTRALIAN ZIRCONIA LTD  SPECIALIST CONSULTANT STUDIES 
Dubbo Zirconia Project  Part 10: Soils and Land Capability Assessment 
Report No. 545/05 

10 - 114  Sustainable Soils Management Pty Ltd 

 
Interpretation of EM 31 data 
 

Six factors influence conductivity recorded by the EM 31.   These are:  

 The amount of space between the soil particles in the ground (the spaces are called pores, 
and the total amount of pores is called porosity). 

 The amount of groundwater in the pores. 

 The salinity of the groundwater in the pores. 

 Temperature 

 The type and amount of clay in the soil and rock.  

 The type and amount of organic matter. 

These six factors combine in a way that is unique to each site and determines the TRUE 
conductivity of the soil under the instrument.  
 
Because each value of apparent conductivity represents a combination of the six factors 
described above, further information must be collected from the site to correlate the EM 31 
data to soil types.   Once the soil data has been collected from a number of areas within a 
survey site it should be possible to correlate each soil type with a range of values of apparent 
conductivity.  
 
It is important to take geology, geomorphology, and prior land use into account when 
interpreting the generated during the EM 31 survey. 
 
 
 



SPECIALIST CONSULTANT STUDIES  AUSTRALIAN ZIRCONIA LTD 
Part 10: Soils and Land Capability Assessment  Dubbo Zirconia Project 
  Report No. 545/05 

Sustainable Soils Management Pty Ltd  10 - 115 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 2 
 
 

Piezometer Locations and Landscape Sections 
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Geotechnical Logs 
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Key to profile description: 
TEXTURE (mineral particles finer than 2 mm.) 

S Sand 
LS Loamy Sand 
CS Clayey sand 
SL Sandy loam 
FSL Fine Sandy Loam 
LSCL Light Sandy Clay Loam 
L Loam 
LFS Loam, Fine Sandy 
SiL Silt Loam 
SCL Sandy clay loam 

CL Clay loam 
SiCL Silty clay loam 
FSCL Fine sandy clay loam 
SC Sandy clay 
SiC Silty clay 
LC Light clay 
LMC Light medium clay 
MC Medium clay 
HC Heavy Clay 

STRUCTURE (distinctness, shape and size of peds, which are natural soil aggregates) 

GRADE 
Soils with no observable peds: 
G Single grained (loose individual 

particles) 
V Massive (coherent) 
Soils with observable peds: 
W Weak (<1/3 of soil material 

consists of peds when displaced) 
M Moderate (1/3 to 2/3 peds) 
S Strong (>2/3 peds) 

TYPE/SHAPE 
PL Platy 
PR Prismatic 
CO Columnar 
AB Angular blocky 
SAB Subangular blocky 
LE Lenticular 
GR Granular 
PO Polyhedral 
Cr Crumb 

PED SIZE 
## / ## 

First number is primary ped size. 
Second number is secondary ped size 
(smallest ped size). 

 
 

SOILPAK SCORE (indicator of soil suitability 
for root growth) 

2.0 Excellent 
1.5 Good, but could be better 
1.0 Moderate 
0.5 Poor, but could be worse 
0.0 Terrible 
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Appendix 5 
 
 

Soil Engineering Tests 
Conducted by: 

Soil Conservation Service, Scone 
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Appendix 6 
 
 

Bulk Soil Engineering Tests 
Conducted by: 

Aitken Rowe, Wagga Wagga 
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