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, c
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pa
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e 
m
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w
it
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en
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f a
ll 
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e 

pl
ot
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te
d
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e 

d
at
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d
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d
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r 
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en
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d
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 d
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 p
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T
he

 r
es

ul
ts

 fr
om

 th
e 

la
bo

ra
to

ry
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na
ly

si
s 

w
er

e 
co

m
pi

le
d

 a
nd

 s
or

te
d

 in
to

 th
e 

re
le

va
nt

 s
oi

l 
gr

ou
pi

ng
s.

 A
pp

en
d

ix
 E

 c
on

ta
in

s 
th

e 
Y

B
ST

, R
E

 a
nd

 th
e 

C
hr

is
tc

hu
rc

h 
an

d
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U

rb
an

 
re

su
lt

s.
 A

ll 
st

at
is

ti
ca

l a
na

ly
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s 
w
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 c

ar
ri

ed
 o

ut
 in

 S
ta

ti
st
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 a
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e 
bo
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pl

ot
s 
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ed

 fo
r 

co
m

pa
ra

ti
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 p
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 d
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s,

 th
e 

ou
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 c
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 d
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In
 g

en
er

al
, t

hi
s 

re
ce

nt
 r

ou
nd

 o
f s

am
pl

es
 r

et
ur

ne
d

 r
es

ul
ts

 th
at

 w
er

e 
ty

pi
ca

lly
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ig
he

r 
th

an
 

th
e 

ex
is

ti
ng
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es

ul
ts

. F
or

 th
e 

re
ce

nt
 s

oi
l t

yp
e 

w
it

h 
fo

ur
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d
d

it
io

na
l s
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pl

es
, t

he
 n

ew
 d

at
a 

al
so

 ty
pi

ca
lly
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ho

w
ed
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 g

re
at

er
 r

an
ge

 th
an

 th
e 

or
ig

in
al

 s
am

pl
e 

d
at

a.
 T
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 Y

el
lo

w
 B

ro
w

n 
Sa

nd
 s
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pl

e 
w

as
 w

it
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n 
ra

ng
e,
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r 

be
lo

w
 th

e 
ra

ng
e 
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 th

e 
or

ig
in

al
 s
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pl

e 
d

at
a.

 T
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 s
in
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e 

gl
ey
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pl
e 

w
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e 

ra
ng

e 
of
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xi

st
in

g 
d
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ow

ev
er
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 C
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g 
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d
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i 
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en
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at
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ns
 w
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e 

fo
un

d
 to
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d
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ng

 d
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 c
on

ta
in

 a
ny

 o
ut

lie
rs

. R
ea

ss
es

sm
en

t o
f t

he
 

G
le
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w
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 d
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cl
ud
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e 
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 d
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 p
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g 
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nd
 z
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ll 
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M
PU
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 o
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Y
el

lo
w

 B
ro

w
n 

Sa
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N
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 p
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y 
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 c
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ri

so
n 

w
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 d
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R
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t f
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 b
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fu
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 d
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 r
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 c
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 d
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 d
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w
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d
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 p
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 m
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e 
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 d
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 c
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L
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Y
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w
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E
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e 
d
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a 
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en
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 s
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 d
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a 
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t 
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r 
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r 
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d
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T
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 b
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 p
lo
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 in

d
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ed
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 s
tr

on
g 

ou
tl

ie
rs

 w
er

e 
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es
en

t i
n 
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e 

co
pp

er
 a

nd
 le

ad
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S 
R

E
 

S2
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E
 d

at
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 d
up
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at

e 
sa

m
pl
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S 
R

E
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2b
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o 
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en

 ta
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n 
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e 
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, a
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 r
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ts
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r 
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e 
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 D
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e 
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A
ll 

su
b-

sa
m

pl
es

 fr
om

 A
S 

R
E

 S
2 

w
er

e 
an

al
ys

ed
 to

 in
ve

st
ig

at
e 

th
e 

d
is

cr
ep

an
cy

. R
es

ul
ts

 
fr

om
 th

is
 a

na
ly

si
s 

sh
ow

ed
 th

at
 o

ne
 s

ub
-s

am
pl

e 
w
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 s

ig
ni

fi
ca

nt
ly
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le

va
te

d
. T

he
re

fo
re

 th
e 

or
ig

in
al

 r
es

ul
t w

as
 d

is
ca

rd
ed

 a
nd

 th
e 

d
up

lic
at

e 
sa

m
pl

e 
w
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 u

se
d

 in
 th

e 
da

ta
 s

et
.  

Fo
r 

co
m

pa
ri

so
n 

w
it

h 
th

e 
fi

el
d

 d
up

lic
at

e,
 a

 c
om

po
si

te
 v

al
ue

 fo
r 

A
S 

R
E

 S
2 

w
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 c
al

cu
la

te
d

 
fr

om
 th

e 
th

re
e 

re
m

ai
ni

ng
 s

ub
-s

am
pl

es
. T

hi
s 
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 d

is
cu
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ed

 in
 S

ec
ti

on
 8

.1
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In
sp

ec
ti

on
 o

f b
ox

 a
nd

 w
hi

sk
er

, P
P 

an
d

 N
P

 p
lo

ts
 fo

r 
th

e 
en

ti
re

 d
at

a 
se

t r
ev

ea
le

d
 th

e 
fo

llo
w

in
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•
 

O
ut

lie
rs

 fr
om

 th
e 

in
it

ia
l d

at
a 

se
t r

em
ai

ne
d

 fo
r 

bo
ro

n 
an

d 
m

an
ga

ne
se
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•
 

T
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 m
ax

im
um

 v
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ue
s 

fo
r 

ar
se
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c 

an
d 

ca
d

m
iu

m
 w

er
e 

id
en

ti
fi

ed
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s 
ou

tl
ie
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e 

or
ig

in
al

 r
ep

or
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T
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se
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 n

o 
lo

ng
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 c
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if

ie
d

 a
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ou
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ie
rs

 a
nd
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 in
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ud
ed

 in
 th

e 
d

at
a 

se
t. 
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 m
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r 
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e 

ne
w
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 b
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an
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ut
lie
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 th
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bo
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ev
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 c
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w
it
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 p
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Y
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E
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 th
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 w
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d
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e 
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al

 s
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l g
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 d
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fo
r 
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e 

Y
G

E
 s
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l t
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 T
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T

im
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u 
d

at
a 

se
t w
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 g

en
er

al
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 s
im

ila
r 

to
 th

e 
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gi
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al
 d
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 b
ut

 h
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va
te
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re
su

lt
s 
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r 

so
m

e 
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em
en
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, s

pe
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lly
 le

ad
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 c
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pe
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 T
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d
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r 
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e 
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m
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ud
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pp
en
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 b
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 p
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d
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ut
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 d
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 c
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e 

ou
tl

ie
r 

va
lu

es
 a

re
 in

d
ic

at
ed

 o
n 

th
e 

ba
ck

gr
ou

nd
 

le
ve

l t
ab

le
s 

in
 b

ra
ck

et
s.

 

�
 

�
�

	


��
�
��


*+
,
�

�
�
�
�-
�
0
�
-�
�

T
he

 s
am

e 
m

et
ho

d
 o

f e
st

ab
lis

hi
ng

 b
ac

kg
ro

un
d

 c
on

ce
nt

ra
ti

on
s 

fr
om

 th
e 

d
at

a 
us

ed
 in

 th
e 

or
ig

in
al

 in
ve

st
ig

at
io

n 
w

as
 u

se
d

 fo
r 

th
is

 s
tu

d
y.

  T
he

 m
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in
g 

ou
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, w
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 r
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 Soil Group 
No.  

Samples B Mn As Cd Cr Cu Hg Ni Pb Zn 

BGC/BGL  4 20.0 1780 5.1 0.20 
22.5 

(110.1)  
27.3 

(48.9) 0.04 
20.7 

(158.6) 17.2 116.0 

Gley 6 8.0 758 8.7 0.24 16.8 15.5 0.06 13.4 17.8 65.6 

Intergrade 8 6.0 573 6.1 0.12 24.5 15.2 0.12 (0.6) 15.3 
27.5 
(133) 

69.8 
(134)  

Organic 3 7.0 114 2.9 0.34 13.8 18.4 0.1 (0.35) 7.2 25.9 53.5 

Recent 18 8(29) 536(1210) 11.5 0.18 20.8 18.8 0.09 19 37.4 86.5 

Rendzina 4 41.0 372 36.90 0.31 26.4 9.5 0.05 15.9 16.7 57.4 

Saline gley recent 4 19.0 251 6.8 0.09 13.2 12.2 0.07 9.6 44.4 47.3 

Yellow brown sand 4 9.0 1110 3.4 0.06 11.0 7.1 0.04 8.7 31.9 50.7 

Yellow brown stony 14 6.0 651.0 5.8 0.1 18.3 10.2 0.1 12.8 18.7 64.0 

Yellow grey earth 15 5.0 877 4.6  0.11 (0.18) 15.6 11.5 0.10 11.6 18.8 62.4 

R
egional 

Yellow Brown Earth 2 5.0 489 4.2 0.04 18.9 10.1 0.09 16.1 11.9 43.1 

Gley 6 6.0 602.0 10.6 0.2 18.5 23.3 0.1 15.6 34.9(127) 138.0 

Organic 2 7.0 310 13.2 0.11 12.4 13.3 0.18 11.7 40.9 63.3 

Recent 8 7.0 548.0 15.3 0.2 19.0 17.7 0.1 16.6 101.0 149.0 

Saline Gley Recent 2 20.0 355 7.5 0.06 22.1 10.2 0.08 14.1 31.2 87.7 

C
hristchurch  

urban 

Yellow Brown Sand 4 5.0 336.0 5.6 0.1 15.4 8.8 0.1 11.7 22.3 54.9 

T
im

aru  
urban 

YGE 5 5 562 3.3(11.9) 0.11 12.4 13.1 0.12 8.6(22.4) 56 122 
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 Soil Group 
No.  

Samples B Mn As Cd Cr Cu Hg Ni Pb Zn 

BGC/BGL  4 22.0 2000 6.5 0.24 
36.9 

(124.5) 
37.1 

(58.75) 0.04 
40.5 

(178.5) 19.3 129.1 

Gley 6 8.9 889 11.0 0.28 19.3 16.425 0.07 16.1 19.3 77.1 

Intergrade 8 6.5 707 7.0 0.14 25.9 16.3 0.07 (0.13) 16.4 
30.3 

(135.8) 
83.5 

(147.75) 

Organic 3 7.5 126 3.1 0.36 15.8 21.3 0.17 (0.42) 7.6 30.0 63.9 

Recent 18 9(30) 594.5(1268.5) 12.58 0.19 22.70 20.30 0.11 20.70 40.96 93.94 

Rendzina 4 43.1 434 43.48 0.37 29.6 10.4 0.06 17.6 20.3 60.3 

Saline gley recent 4 22.1 295 8.8 0.11 14.6 14.7 0.08 10.6 53.1 52.1 

Yellow brown sand 4 11.0 1245 3.5 0.08 12.4 7.9 0.05 9.6 39.0 58.8 

Yellow brown stony 14 6.50 721.4 6.35 0.14 19.89 11.68 0.07 13.91 19.75 69.58 

Yellow grey earth 15 5.5 1031 4.9 0.13 (0.195) 16.9 12.4 0.11 13.1 21.3 69.6 

R
egional 

Yellow Brown Earth 2 5.0 543 5.5 0.05 22.3 10.7 0.11 21.2 12.7 43.9 

Gley 6 6.0 706.1 12.5 0.21 20.3 25.0 0.13 17.5 36.2(128.3) 145.0 

Organic 2 7.8 352 15.1 0.12 12.7 14.8 0.20 13.1 47.3 72.4 

Recent 8 8.1 634.3 16.3 0.2 20.1 19.5 0.1 18.0 128.8 166.8 

Saline Gley Recent 2 22.8 403 8.6 0.07 25.4 11.9 0.09 15.9 36.3 103.0 

C
hristchurch 

urban 

Yellow Brown Sand 4 5.4 383.1 5.9 0.09 16.6 10.2 0.09 12.3 25.3 62.2 

T
im

aru  
urban 

YGE 5 5.00 613.00 3.46(12.06) 0.12 12.95 14.40 0.13 9.53(23.33) 63.40 132.05 
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 r
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T
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e 
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s 
w
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e 
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l r
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e 
tr

ue
 s
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l 
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e 
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 b
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d
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d
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es
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e 
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R
in
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 b
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s 

w
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e 
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ed
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y 
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g 
sa

m
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g 
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 e
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h 

d
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le
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g 
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e 

w
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e 
10
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s 

w
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d
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e 

to
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m
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-c

on
ta

m
in

at
io

n 
of

 s
am

pl
es

.  
 

Fi
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d
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ol

le
ct

in
g 
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e 
la

bo
ra

to
ry

 fo
r 

an
al

ys
is

.  
O

ne
 r

in
sa

te
 b

la
nk

 w
as

 a
na

ly
se

d
 d

ur
in

g 
th

is
 p

ro
je

ct
, a

nd
 1

 
d

up
lic

at
e 

sa
m

pl
e 

w
as

 a
na

ly
se

d
.  

 

T
he

 r
es

ul
ts

 fo
r 

th
e 

fi
el

d 
du

pl
ic

at
e 

ar
e 

in
 T

ab
le

 3
. T

hi
s 

in
cl

ud
es

 b
ot

h 
d

up
lic

at
es

 a
nd

 a
 

ca
lc

ul
at

ed
 c

om
po

si
te

 v
al

ue
 (A

S_
R

E
_S

2 
ca

lc
) f

ro
m

 th
e 

th
re

e 
no

n-
ou

tl
yi

ng
 s

ub
 s

am
pl

es
 o

f 
A

S 
R

E
 S

2.
 



�
%
�

�
�
��
�
��
	


�
��
�

��



�
�

�
�


��
�
��
��
��
�

�
�
�

��
��
��
��
�
�


�
��


��
�



�
��
	
��
��
��
�
�
�


�
	
�
�
��
�
�
�
�

��


�
��

��
�
�
��
��
�


�
��
��
��
	
��
�
�
��
��
��
�
�
��
�
��
	


�
��
�
��
��
�

��
�
�

�
��
 
!
"
#
 
�!
!
$
�

�
!
"
#�
�
!
$
�
!
�
�%
&
!
�
�
�
'
(
�
)
�

�	
��
�%
!
!
#
�

�


�
-�
� 
�%


.
	


��
�

�
�

��
��
�
-�
��
�
	
-�
*

��
��


�
�
��
�
-

��
0
�
�	
�
�*
�
�
��
�
��
��
��
�
*�
��

;

--
��
�
��
-�
��
��
�.
,
<
+
,
=�
�

 
A

S
_R

E
 2

 
A

S
_R

E
 2

b
 

A
S

_R
E

 2
 c

al
c 

R
P

D
1  

B
or

on
 

6 
5 

5 
0 

M
n 

53
1 

49
5 

53
8 

-8
%

 

A
s 

4.
4 

3.
3 

2.
97

 
11

%
 

C
d

 
0.

10
 

0.
07

 
0.

06
 

15
%

 

C
r 

15
.1

 
15

.3
 

14
.6

 
5%

 

C
u 

43
9 

10
 

11
 

-1
1%

 

H
g 

0.
07

 
0.

03
 

0.
04

 
-2

0%
 

N
i 

9.
6 

9.
4 

9.
2 

3%
 

Pb
 

10
90

 
17

.5
 

22
.5

 
-2

5%
 

Z
n 

11
2 

62
.9

 
60

.6
 

4%
 

1 
T

he
 R

PD
 is

 b
et

w
ee

n 
A

S_
R

E2
b 

an
d

 A
S_

R
E

 2
 c

al
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A
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tw
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 d
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hi
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f t
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ng
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e 
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 b
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