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APPENDIX A:  (revised)

A CULTURAL APPROACH TO
SUSTAINABILITY
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an
ds

 a
rr

iv
ed

 
on

 th
es

e 
sh

or
es

.  A
rc

ha
eo

lo
gi

ca
l e

vi
de

nc
e 

su
gg

es
ts

 th
at

 th
e 

de
sc

en
da

nt
s o

f t
he

se
 

or
ig

in
al

 se
tt

le
rs

 n
av

ig
at

ed
 b

ac
k 

an
d 

fo
rt

h 
be

tw
ee

n 
H

aw
ai

’i 
an

d 
th

ei
r h

om
e 

is
la

nd
s 

un
til

 a
bo

ut
 5

00
 y

ea
rs

 a
go

.  A
t a

bo
ut

 th
e 

sa
m

e 
tim

e,
 th

e 
gr

ea
t c

hi
ef

 U
m

i-a
-L

ilo
a 

di
vi

de
d 

th
e 

la
rg

es
t o

f t
he

 H
aw

ai
ia

n 
Is

la
nd

s i
nt

o 
th

e 
fo

ur
 p

ol
iti

ca
l r

eg
io

ns
 th

at
 re

m
ai

n 
to

da
y 

as
 th

e 
fo

ur
 co

un
tie

s o
f t

he
 S

ta
te

 o
f H

aw
ai

’i:
 K

au
a’

i, 
O’

ah
u,

 M
au

i, 
an

d 
H

aw
ai

’i.
  

Th
es

e 
fo

ur
 m

ok
up

un
i (

is
la

nd
s)

 w
er

e 
fu

rt
he

r d
iv

id
ed

 in
to

 m
ok

u 
(d

is
tr

ic
ts

) a
nd

 
su

bd
iv

id
ed

 in
to

 a
hu

pu
a’

a.
   

 Ea
ch

 la
nd

 d
iv

is
io

n 
w

as
 g

ov
er

ne
d 

by
 a

n 
al

i’i
 (c

hi
ef

) o
f a

 p
ar

tic
ul

ar
 ra

nk
.  I

sl
an

ds
 w

er
e 

go
ve

rn
ed

 b
y 

al
i’i

 n
ui

 (h
ig

h 
ch

ie
f)

; m
ok

u 
w

er
e 

go
ve

rn
ed

 b
y 

al
i’i

 ‘a
i m

ok
u 

(lo
w

er
 

ch
ie

f)
; a

nd
 a

hu
pu

a’
a 

w
er

e 
go

ve
rn

ed
 b

y 
al

i’i
 ‘a

i a
hu

pu
a’

a.
  L

an
d 

in
 a

nc
ie

nt
 H

aw
ai

’i 
w

as
 co

nt
ro

lle
d 

by
 th

es
e 

ch
ie

fs
 w

ho
 h

el
d 

th
em

 in
 tr

us
t f

or
 a

ll 
of

 th
e 

pe
op

le
, a

 ce
nt

ra
l 

pr
in

ci
pl

e 
of

 e
ar

ly
 (p

re
-1

84
6)

 la
nd

 te
nu

re
 in

 H
aw

ai
’i 

w
as

 th
e 

ku
le

an
a 

(p
ri

vi
le

ge
 a

nd
 

re
sp

on
si

bi
lit

y)
 o

f t
he

se
 ch

ie
fs

 to
 ca

re
 fo

r a
nd

 e
m

pl
oy

 th
e 

re
so

ur
ce

s o
f t

he
 la

nd
 in

 a
 

po
no

 (b
al

an
ce

d)
 m

an
ne

r. 

4.
2 

El
em

en
ts

 o
f t

he
 A

hu
pu

a`
a 

 Of
 th

e 
th

re
e 

m
aj

or
 la

nd
 d

iv
is

io
ns

, t
he

 a
hu

pu
a’

a 
w

as
 p

ar
tic

ul
ar

ly
 im

po
rt

an
t b

ec
au

se
 

it 
re

pr
es

en
te

d 
th

e 
sc

al
e 

at
 w

hi
ch

 la
nd

 a
nd

 it
s n

at
ur

al
 re

so
ur

ce
s w

er
e 

m
os

t e
ffi

ci
en

tly
 

em
pl

oy
ed

 in
 o

rd
er

 to
 su

st
ai

n 
a 

pr
e-

W
es

te
rn

 co
nt

ac
t p

op
ul

at
io

n 
of

 u
p 

to
 a

 m
ill

io
n 

pe
op

le
. 

 Th
e 

te
rm

, a
hu

pu
a’

a,
 w

as
 d

er
iv

ed
 fr

om
 th

e 
w

or
ds

 a
hu

 (a
lte

r)
 a

nd
 p

ua
’a

 (p
ig

). 
 A

 
st

on
e 

al
te

r w
as

 e
re

ct
ed

 a
nd

 to
pp

ed
 b

y 
a 

ca
rv

ed
 im

ag
e 

of
 a

 p
ig

’s 
he

ad
.  T

he
se

 a
hu

 
se

rv
ed

 a
s a

 g
at

he
ri

ng
 a

re
a 

fo
r t

he
 co

lle
ct

io
n 

of
 tr

ib
ut

e 
as

 w
el

l a
s a

 b
ou

nd
ar

y 
m

ar
ke

r 
be

tw
ee

n 
ne

ig
hb

or
in

g 
ah

up
ua

’a
.  T

he
y 

w
er

e 
of

te
n 

pl
ac

ed
 a

t t
he

 in
te

rs
ec

tio
n 

of
 th

e 
ah

up
ua

’a
 b

ou
nd

ar
y 

an
d 

th
e 

w
al

ki
ng

 p
at

h 
th

at
 ra

n 
ar

ou
nd

 m
os

t i
sl

an
ds

. 
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 Ah
up

ua
’a

 co
nt

ai
ne

d 
ne

ar
ly

 a
ll 

th
e 

re
so

ur
ce

s H
aw

ai
ia

ns
 n

ee
de

d 
to

 su
rv

iv
e.

  T
hr

ou
gh

 
a 

sy
st

em
 o

f k
ap

u 
(p

ro
hi

bi
tio

ns
) a

nd
 k

an
aw

ai
 (l

aw
s)

, t
he

 a
hu

pu
a’

a 
w

as
 m

an
ag

ed
 b

y 
th

e 
ko

no
hi

ki
 (a

ge
nt

 o
f t

he
 a

li’
i ‘

ai
ah

up
ua

`a
) w

ho
 w

as
 re

sp
on

si
bl

e 
fo

r t
he

 d
ay

-t
o-

da
y 

op
er

at
io

ns
 o

f t
he

 d
is

tr
ic

t a
nd

 co
m

bi
ni

ng
 it

s n
at

ur
al

 a
nd

 h
um

an
 re

so
ur

ce
s i

n 
a 

m
an

ne
r t

ha
t b

es
t s

er
ve

d 
th

e 
la

nd
, t

he
 p

eo
pl

e 
it 

fe
d,

 a
nd

 th
e 

ch
ie

f w
ho

 g
ov

er
ne

d 
it.

   
 Al

th
ou

gh
 a

hu
pu

a’
a 

va
ri

ed
 in

 si
ze

 b
et

w
ee

n 
hu

nd
re

ds
 a

nd
 th

ou
sa

nd
s o

f a
cr

es
, i

n 
m

os
t 

in
st

an
ce

s t
he

y 
w

er
e 

co
m

pl
et

e 
la

nd
s s

ec
tio

ns
 d

ef
in

ed
 b

y 
va

lle
ys

 w
ith

 b
ou

nd
ar

ie
s 

ex
te

nd
in

g 
fr

om
 th

e 
m

ou
nt

ai
ns

 o
ut

 in
to

 th
e 

oc
ea

n.
  T

he
ir

 re
gi

on
s i

nc
lu

de
d 

m
au

ka
 

(u
pl

an
d)

, k
ul

a 
(p

la
in

s)
, a

nd
 m

ak
ai

 (o
ce

an
) a

re
as

.  F
re

sh
 w

at
er

, a
ni

m
al

 a
nd

 fi
sh

 
pr

ot
ei

n,
 w

ild
 a

nd
 cu

lti
va

te
d 

fo
od

 a
nd

 fi
be

r c
ro

ps
, a

s w
el

l a
s b

ui
ld

in
g 

an
d 

to
ol

 
m

at
er

ia
ls

 w
er

e 
av

ai
la

bl
e 

in
 m

os
t a

hu
pu

a’
a 

m
ak

in
g 

th
em

 la
rg

el
y 

se
lf-

su
st

ai
ni

ng
.  U

se
 

of
 th

es
e 

re
so

ur
ce

s w
as

 th
e 

ex
cl

us
iv

e 
pr

iv
ile

ge
 o

f t
ho

se
 re

si
di

ng
 w

ith
in

 th
e 

ah
up

ua
’a

, 
al

th
ou

gh
 tr

ad
e 

be
tw

ee
n 

ah
up

ua
’a

 w
as

 co
m

m
on

 e
no

ug
h 

th
at

 re
gu

la
r m

ar
ke

ts
 w

er
e 

es
ta

bl
is

he
d 

in
 so

m
e 

ar
ea

s. 
  

4.
3 

O
rie

nt
at

io
ns

 o
f t

he
 A

hu
pu

a`
a 

 Th
e 

el
em

en
ts

 d
is

cu
ss

ed
 a

bo
ve

 fo
cu

s o
n 

th
e 

na
tu

ra
l f

ea
tu

re
s a

nd
 p

ol
iti

ca
l s

tr
uc

tu
re

 
th

at
 to

ge
th

er
 cr

ea
te

d 
th

e 
ba

si
s f

or
 th

e 
ef

fic
ie

nt
 a

llo
ca

tio
n 

an
d 

re
di

st
ri

bu
tio

n 
of

 
re

so
ur

ce
s w

ith
in

 a
nd

 a
cr

os
s t

he
 la

nd
 d

iv
is

io
n.

  B
y 

co
nt

ra
st

, t
he

 o
ri

en
ta

tio
ns

 in
he

re
nt

 
in

 a
n 

ah
up

ua
`a

 a
re

 th
e 

ch
ar

ac
te

ri
st

ic
 w

ay
s i

n 
w

hi
ch

 th
e 

ah
up

ua
`a

 re
ac

he
d 

th
is

 
ef

fic
ie

nc
y.

  T
he

 a
hu

pu
a`

a 
in

cl
ud

ed
 e

nv
ir

on
m

en
ta

l, 
so

ci
al

, p
ol

iti
ca

l, 
ec

on
om

ic
, a

nd
 

cu
ltu

ra
l o

ri
en

ta
tio

ns
; a

ll 
of

 w
hi

ch
 h

ad
 to

 fu
nc

tio
n 

w
ith

 in
te

rn
al

 e
ffi

ci
en

cy
 a

nd
 b

e 
in

 
ba

la
nc

e 
w

ith
 o

ne
 a

no
th

er
.  W

ea
vi

ng
 th

ro
ug

h 
ea

ch
 o

f t
he

se
 o

ri
en

ta
tio

ns
, a

nd
 a

cr
os

s 
th

em
 a

s w
el

l, 
is

 th
e 

re
ci

pr
oc

al
 re

la
tio

ns
hi

p 
th

at
 sh

ou
ld

 b
e 

m
ai

nt
ai

ne
d 

am
on

g 
pe

op
le

 
an

d 
be

tw
ee

n 
pe

op
le

 a
nd

 th
e 

`a
in

a.
 

4.
3.

1 
En

vi
ro

nm
en

ta
l 

 An
ci

en
t H

aw
ai

ia
ns

 li
ve

d 
cl

os
e 

to
 th

e 
la

nd
 a

nd
 w

er
e 

in
tim

at
el

y 
fa

m
ili

ar
 w

ith
 it

s 
rh

yt
hm

 a
nd

 c
yc

le
s. 

 G
re

at
 ca

re
 w

as
 g

iv
en

 to
 e

ns
ur

e 
th

at
 a

ct
io

ns
 u

nd
er

ta
ke

n 
in

 o
ne

 
se

ct
io

n 
of

 th
e 

ah
up

ua
’a

 d
id

 n
ot

 a
dv

er
se

ly
 a

ffe
ct

 th
e 

re
so

ur
ce

s i
n 

an
ot

he
r. 

 T
he

 
co

nn
ec

tio
n 

be
tw

ee
n 

m
ou

nt
ai

n 
an

d 
oc

ea
n 

re
so

ur
ce

s w
as

 w
el

l‐k
no

w
n 

an
d 

th
e 

ah
up

ua
’a

 w
as

 m
an

ag
ed

 a
s a

n 
en

tir
e 

ec
os

ys
te

m
.  T

he
 e

nv
ir

on
m

en
ta

l o
ri

en
ta

tio
n 

to
 

th
e 

ah
up

ua
’a

 p
ro

vi
de

d 
fo

r t
he

 b
al

an
ce

d 
st

ew
ar

ds
hi

p 
of

 it
s n

at
ur

al
 re

so
ur

ce
s, 

an
d 

en
su

re
d 

th
at

 th
os

e 
re

so
ur

ce
s w

er
e 

m
an

ag
ed

 a
t a

 su
st

ai
na

bl
e 

le
ve

l c
on

si
st

en
t w

ith
 

so
ci

al
, p

ol
iti

ca
l, 

ec
on

om
ic

, a
nd

 cu
ltu

ra
l n

or
m

s. 

4.
3.

2 
So

ci
al

 
 Th

e 
so

ci
al

 o
ri

en
ta

tio
n 

of
 th

e 
ah

up
ua

’a
 e

st
ab

lis
he

d 
th

e 
hu

m
an

 fr
am

ew
or

k 
ne

ce
ss

ar
y 

to
 su

pp
or

t t
he

 co
m

m
un

ity
.  A

s w
as

 p
re

vi
ou

sl
y 

no
te

d,
 re

ci
pr

oc
al

 re
la

tio
ns

hi
ps

 w
er

e 
fu

nd
am

en
ta

l t
o 

th
e 

or
ga

ni
za

tio
n 

of
 th

e 
ah

up
ua

’a
.  S

om
e 

re
la

tio
ns

hi
ps

 w
er

e 
go

ve
rn

ed
 

by
 p

ro
hi

bi
tio

ns
 a

nd
 la

w
s, 

w
hi

le
 o

th
er

s t
hr

ou
gh

 so
ci

al
 o

ri
en

ta
tio

ns
 b

et
w

ee
n 

pe
op

le
, 

na
tu

re
, a

nd
 th

e 
go

ds
.  R

ec
ip

ro
ca

l r
es

po
ns

ib
le

 b
eh

av
io

r o
f c

hi
ef

s a
nd

 co
m

m
on

er
s 
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w
ith

 re
sp

ec
t f

or
 th

e 
re

so
ur

ce
s o

f t
he

 a
hu

pu
a’

a 
pr

ov
id

ed
 fo

r a
 so

ci
al

 b
al

an
ce

 w
ith

 th
e 

na
tu

ra
l e

nv
ir

on
m

en
t. 

4.
3.

3 
Ec

on
om

ic
 

 Th
e 

ah
up

ua
’a

 se
rv

ed
 a

s t
he

 b
as

is
 fo

r t
he

 a
nc

ie
nt

 H
aw

ai
ia

n 
ec

on
om

y 
in

 th
e 

sa
m

e 
w

ay
 

th
at

 b
us

in
es

s e
nt

er
pr

is
es

 fu
nc

tio
n 

to
da

y 
in

 th
e 

gl
ob

al
 e

co
no

m
y.

  T
he

 re
so

ur
ce

s o
f 

th
e 

ah
up

ua
’a

 w
er

e 
ex

pe
ct

ed
 to

 p
ro

vi
de

 fo
r t

he
 b

as
ic

 n
ee

ds
 o

f t
he

 p
eo

pl
e 

it 
fe

d,
 a

nd
 

pr
ov

id
e 

a 
su

rp
lu

s s
uf

fic
ie

nt
 to

 p
ay

 a
 tr

ib
ut

e 
or

 ta
x 

to
 it

s g
ov

er
ni

ng
 ch

ie
f. 

 A
s w

as
 

pr
ev

io
us

ly
 n

ot
ed

, g
oo

ds
 p

ro
du

ce
d 

in
 o

ne
 a

hu
pu

a’
a 

w
er

e 
ex

ch
an

ge
d 

fo
r g

oo
ds

 fr
om

 a
 

ne
ig

hb
or

in
g 

re
gi

on
 to

 th
ei

r m
ut

ua
l b

en
ef

it 
an

d 
im

pr
ov

ed
 o

ve
ra

ll 
w

el
fa

re
.  T

hi
s 

ec
on

om
ic

 o
ri

en
ta

tio
n 

pr
ov

id
ed

 fo
r t

he
 e

ffi
ci

en
t p

ro
du

ct
io

n,
 d

is
tr

ib
ut

io
n,

 
co

ns
um

pt
io

n,
 a

nd
 e

xc
ha

ng
e 

of
 a

hu
pu

a’
a 

re
so

ur
ce

s a
nd

 se
rv

ic
es

 a
t a

 su
st

ai
na

bl
e 

le
ve

l, 
an

d 
in

 a
 m

an
ne

r p
re

se
rv

in
g 

th
e 

ne
ce

ss
ar

y 
re

ci
pr

oc
al

 re
la

tio
ns

hi
ps

. 

4.
3.

4 
Cu

ltu
ra

l 
 Ah

up
ua

’a
 v

ar
ie

d 
in

 si
ze

 a
nd

 th
ei

r r
el

at
iv

e 
en

do
w

m
en

t o
f n

at
ur

al
 re

so
ur

ce
s. 

 T
hi

s 
va

ri
ed

 g
eo

gr
ap

hy
 re

su
lte

d 
in

 cu
ltu

ra
l o

ri
en

ta
tio

ns
 o

f t
he

 a
hu

pu
a’

a 
th

at
 w

er
e 

pl
ac

e-
ba

se
d 

an
d 

ch
ar

ac
te

ri
ze

d 
by

 u
ni

qu
e 

tr
ad

iti
on

s, 
pr

ac
tic

es
, a

nd
 m

o`
ol

el
o 

(s
to

ri
es

). 
 T

he
 

cu
ltu

ra
l a

tt
ri

bu
te

s i
nf

or
m

ed
 th

e 
w

ay
 in

 w
hi

ch
 th

e 
na

tu
ra

l a
nd

 h
um

an
 re

so
ur

ce
s o

f 
an

 a
hu

pu
a’

a 
w

er
e 

em
pl

oy
ed

. 

5.
 

To
m

or
ro

w
’s

 A
hu

pu
a`

a 
 Th

e 
ow

ne
rs

 a
nd

 st
ew

ar
ds

 o
f t

he
 T

ur
tle

 B
ay

 R
es

or
t b

el
ie

ve
 th

e 
el

em
en

ts
 a

nd
 

or
ie

nt
at

io
ns

 o
f t

he
 tr

ad
iti

on
al

 a
hu

pu
a’

a 
ca

n 
be

 e
m

pl
oy

ed
 a

s a
 g

ui
de

 to
 

co
nt

em
po

ra
ry

 la
nd

 u
se

 a
nd

 d
ev

el
op

m
en

t. 
 T

om
or

ro
w

’s 
Ah

up
ua

’a
 is

 a
 co

nc
ep

t 
de

ve
lo

pe
d 

by
 th

e 
pr

oj
ec

t t
ea

m
 th

at
 in

co
rp

or
at

es
 m

an
y 

of
 th

es
e 

at
tr

ib
ut

es
 a

lo
ng

 w
ith

 
m

od
er

n 
be

st
 p

ra
ct

ic
es

 to
 se

rv
e 

as
 a

 fr
am

ew
or

k 
fo

r t
he

 im
pl

em
en

ta
tio

n 
of

 th
e 

Tu
rt

le
 

Ba
y 

Re
so

rt
 C

om
pr

eh
en

si
ve

 M
as

te
r P

la
nn

in
g 

pr
oc

es
s a

nd
 o

pe
ra

tin
g 

pr
in

ci
pl

es
.   

 To
m

or
ro

w
’s 

Ah
up

ua
’a

 h
on

or
s t

he
 im

po
rt

an
t a

sp
ec

ts
 o

f t
he

 tr
ad

iti
on

al
 a

hu
pu

a’
a 

in
 

or
de

r t
o 

cr
ea

te
 a

 d
es

ig
n 

an
d 

m
an

ag
em

en
t s

tr
at

eg
y 

th
at

 ca
re

s f
or

 th
e 

la
nd

, n
at

ur
al

 
re

so
ur

ce
s, 

pe
op

le
, a

nd
 cu

ltu
re

 o
f t

he
 tr

ad
iti

on
al

 a
hu

pu
a’

a 
th

at
 co

m
pr
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 d
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 p
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 b
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du

ct
io

n 
in

 d
en

si
ty

 o
ve

r t
ha

t w
hi

ch
 is

 a
llo

w
ab

le
 u

nd
er

 e
xi

st
in

g 
la

nd
 u

se
 

an
d 

zo
ni

ng
 o

rd
in

an
ce

s, 
th

e 
Pr

op
os

ed
 A

ct
io

n 
is

 in
te

nd
ed

 to
 a

ch
ie

ve
 th

e 
ba

la
nc

e 
en

vi
si

on
ed

 b
y 

th
e 

St
at

e’
s d

ef
in

iti
on

 o
f s

us
ta

in
ab

ili
ty

.  A
nd

 o
f e

qu
al

 im
po

rt
an

ce
, 

To
m

or
ro

w
’s 

Ah
up

ua
`a

, a
s e

nv
is

io
ne

d 
in

 th
e 

Pr
op

os
ed

 A
ct

io
n,

 is
 in

te
nd

ed
 to

 a
dd

re
ss

 
th

e 
cu

rr
en

t e
co

no
m

ic
 n

ee
ds

 o
f t

he
 K

N
S 

re
gi

on
 in

 a
 m

an
ne

r t
ha

t i
s a

tt
en

tiv
e 

to
 th

e 
ne

ed
s o

f f
ut

ur
e 

ge
ne

ra
tio

ns
. 

6.
1 

En
vi

ro
nm

en
ta

l O
bj

ec
tiv

e 
 

To
m

or
ro

w
’s 

Ah
up

ua
`a

 in
cl

ud
es

 a
n 

en
vi

ro
nm

en
ta

l o
bj

ec
tiv

e 
to

 “M
an

ag
e 

de
si

gn
, 

de
ve

lo
pm

en
t, 

co
ns

tr
uc

tio
n,

 a
nd

 o
pe

ra
tio

ns
 su

st
ai

na
bl

y 
in

 a
 m

an
ne

r t
ha

t e
m

bo
di

es
 

th
e 

sp
ir

it 
of

 lo
ng

-e
st

ab
lis

he
d 

tr
ad

iti
on

al
 a

hu
pu

a‘
a 

sy
st

em
 o

f p
la

nn
in

g 
an

d 
pr

oa
ct

iv
e 

re
so

ur
ce

 m
an

ag
em

en
t”

.  T
he

 g
ui

de
lin

es
 o

f t
hi

s s
ys

te
m

 e
m

ph
as

iz
e 

th
e 

ov
er

al
l m

ok
u 
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(la
nd

 d
is

tr
ic

t)
 a

nd
 h

ow
 e

ac
h 

in
di

vi
du

al
 a

hu
pu

aʻ
a 

w
ith

in
 th

e 
pr

oj
ec

t a
re

a 
ha

s a
 

sy
m

bi
ot

ic
 re

la
tio

ns
hi

p 
be

tw
ee

n 
its

 n
at

ur
al

 re
so

ur
ce

s a
nd

 b
ui

lt 
en

vi
ro

nm
en

t. 
 T

he
 

pr
op

er
 b

al
an

ce
 o

f t
hi

s r
el

at
io

ns
hi

p 
en

su
re

s e
co

no
m

ic
 a

nd
 so

ci
al

/p
ol

iti
ca

l 
su

st
ai

na
bi

lit
y 

an
d 

su
pp

or
ts

 st
ro

ng
 h

ea
lth

 a
nd

 w
el

fa
re

 o
f i

ts
 re

si
de

nt
s, 

gu
es

t a
nd

 
vi

si
to

rs
.   

 
 M

or
eo

ve
r, 

th
e 

in
te

nt
 o

f t
hi

s o
bj

ec
tiv

e 
an

d 
its

 a
cc

om
pa

ny
in

g 
gu

id
el

in
es

 is
 to

 re
sp

on
d 

to
 H

aw
ai

‘i’
s c

om
pl

ex
 g

ro
w

th
 ch

al
le

ng
es

 b
y 

pr
om

ot
in

g 
su

st
ai

na
bl

e 
pr

ac
tic

es
, h

ig
h 

pe
rf

or
m

an
ce

 e
ne

rg
y 

ef
fic

ie
nt

 b
ui

ld
in

gs
, e

co
no

m
ic

al
ly

 v
ia

bl
e 

an
d 

en
vi

ro
nm

en
ta

lly
 

m
in

df
ul

 d
ev

el
op

m
en

t, 
an

d 
by

 e
nc

ou
ra

gi
ng

 b
es

t p
ra

ct
ic

es
 in

 n
ew

 d
ev

el
op

m
en

t t
od

ay
. 

 W
ith

 th
e 

in
te

nt
 o

f p
ro

vi
di

ng
 a

 m
ea

su
ra

bl
e 

ba
si

s f
or

 a
ss

es
sm

en
t, 

m
an

y 
of

 th
es

e 
st

an
da

rd
s a

re
 m

od
el

ed
 a

fte
r a

nd
 b

as
ed

 o
n 

hi
gh

ly
 re

sp
ec

te
d 

an
d 

es
ta

bl
is

he
d 

pr
og

ra
m

s l
ik

e 
th

e 
US

 G
re

en
 B

ui
ld

in
g 

Co
un

ci
l’s

 L
EE

D 
(L

ea
de

rs
hi

p 
in

 E
ne

rg
y 

an
d 

En
vi

ro
nm

en
ta

l D
es

ig
n)

 G
re

en
 B

ui
ld

in
g 

Ra
tin

g 
Sy

st
em

 a
nd

 o
th

er
 si

m
ila

r i
nd

us
tr

y 
st

an
da

rd
 b

es
t p

ra
ct

ic
e 

ra
tin

g 
an

d 
m

ea
su

re
m

en
ts

 sy
st

em
s. 

  
 Re

co
gn

iz
in

g 
th

at
 a

ny
 re

sp
on

si
bl

e 
an

d 
re

as
on

ab
le

 g
ro

w
th

 o
f t

he
 K

o‘
ol

au
 L

oa
 a

nd
 

N
or

th
 S

ho
re

 co
m

m
un

iti
es

 w
ill

 co
m

e 
w

ith
 so

m
e 

im
pa

ct
 to

 th
e 

en
vi

ro
nm

en
t, 

th
es

e 
gu

id
el

in
es

 se
t f

or
th

 st
an

da
rd

s d
es

ig
ne

d 
to

 p
ro

ac
tiv

el
y 

m
in

im
iz

e 
th

e 
po

te
nt

ia
l 

en
vi

ro
nm

en
ta

l i
m

pa
ct

s o
f d

ev
el

op
m

en
t a

nd
 lo

ok
s t

o 
es

ta
bl

is
h 

th
e 

fo
un

da
tio

n 
of

 
Tu

rt
le

 B
ay

 R
es

or
t’s

 a
pp

ro
ac

h 
to

 d
ef

in
in

g 
a 

re
as

on
ab

le
, r

es
po

ns
ib

le
 a

nd
 b

al
an

ce
d 

pa
th

 to
 a

 m
or

e 
su

st
ai

na
bl

e 
fu

tu
re

.   
  

6.
2 

So
ci

al
-P

ol
iti

ca
l O

bj
ec

tiv
es

 
 To

 e
nc

ou
ra

ge
 a

nd
 su

st
ai

n 
th

e 
w

el
l b

ei
ng

 o
f t

he
 co

m
m

un
ity

, t
he

 re
so

rt
 m

us
t o

ffe
r a

 
m

ea
ni

ng
fu

l c
on

tr
ib

ut
io

n 
to

 th
e 

qu
al

ity
 o

f l
ife

 o
f i

ts
 p

eo
pl

e.
  F

or
 th

e 
pu

rp
os

es
 o

f t
he

 
SE

IS
, q

ua
lit

y 
of

 li
fe

 is
 d

ef
in

ed
 b

y 
th

e 
ba

la
nc

e 
of

 k
ān

ak
a 

ec
on

om
ic

 o
bl

ig
at

io
ns

, s
oc

ia
l 

in
te

ra
ct

io
ns

, a
nd

 re
cr

ea
tio

na
l o

pp
or

tu
ni

tie
s. 

 T
he

 o
bj

ec
tiv

e 
to

 “P
ro

vi
de

 e
nh

an
ce

d 
ac

ce
ss

 to
 th

e 
sh

or
el

in
e 

fo
r r

es
id

en
ts

, v
is

ito
rs

 a
nd

 lo
ca

ls
 fr

om
 n

ea
rb

y 
co

m
m

un
iti

es
 b

y 
th

e 
pr

ov
is

io
n 

of
 a

dd
iti

on
al

 p
ar

ks
, s

ho
re

lin
e 

ac
ce

ss
 p

oi
nt

s a
nd

 a
 sh

or
el

in
e 

tr
ai

l 
in

te
rc

on
ne

ct
in

g 
th

em
”, 

es
ta

bl
is

he
s a

 p
ra

ct
ic

al
 m

ea
ns

 fo
r a

ch
ie

vi
ng

 th
is

 g
oa

l. 
 W

ith
in

 
Ko

`o
la

u 
Lo

a 
an

d 
th

e 
N

or
th

 S
ho

re
, t

he
 co

as
tli

ne
 is

 cr
iti

ca
l t

o 
th

e 
co

m
m

un
ity

’s 
re

cr
ea

tio
na

l a
nd

 so
ci

al
 n

ee
ds

.  P
ro

vi
di

ng
 u

ne
nc

um
be

re
d 

an
d 

ea
sy

 a
cc

es
s t

o 
a 

w
el

l 
m

ai
nt

ai
ne

d,
 sa

fe
 a

nd
 cl

ea
n 

co
as

tli
ne

 is
 in

te
gr

al
 to

 b
ot

h 
‘ā

in
a 

an
d 

ka
na

ka
.   

 Th
e 

ob
je

ct
iv

e 
to

 “A
ss

is
t w

ith
 lo

ca
l h

ou
si

ng
 n

ee
ds

 b
y 

pr
ov

id
in

g 
ad

di
tio

na
l h

ou
si

ng
 

un
its

 a
ffo

rd
ab

le
 to

 m
em

be
rs

 o
f t

he
 lo

ca
l c

om
m

un
ity

 b
ey

on
d 

w
ha

t i
s p

re
se

nt
ly

 
re

qu
ir

ed
”, 

co
nt

ri
bu

te
s t

o 
al

l t
hr

ee
 a

sp
ec

ts
 o

f t
he

 su
st

ai
na

bl
e 

fo
rm

ul
a;

 e
co

no
m

ic
, 

so
ci

al
 a

nd
 cu

ltu
ra

l. 
 B

y 
pr

ov
id

in
g 

ne
w

 a
ffo

rd
ab

le
 h

ou
si

ng
 o

pp
or

tu
ni

tie
s, 

ab
ov

e 
an

d 
be

yo
nd

 st
at

ut
or

y 
ob

lig
at

io
ns

, t
he

 P
ro

po
se

d 
Ac

tio
n 

is
 fu

lfi
lli

ng
 it

s o
bl

ig
at

io
n 

to
 

en
su

ri
ng

 th
e 

so
ci

al
 w

el
l-b

ei
ng

 o
f t

he
 g

re
at

er
 co

m
m

un
ity

.  T
he

 p
ro

vi
si

on
 o

f t
hi

s n
ew

 
co

m
m

un
ity

 h
ou

si
ng

 in
 c

lo
se

 p
ro

xi
m

ity
 to

 o
ne

 o
f t

he
 re

gi
on

’s 
em

pl
oy

m
en

t c
en

te
rs

, a
s 

w
el

l a
s t

o 
ne

w
 re

cr
ea

tio
na

l o
pp

or
tu

ni
tie

s, 
is

 in
te

nd
ed

 to
 p

ro
m

ot
e 

so
ci

al
 h

ea
lth

 a
nd

 
w

el
ln

es
s. 
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6.
3 

Ec
on

om
ic

 O
bj

ec
tiv

es
 

 W
hi

le
 m

an
y 

of
 th

e 
Pr

op
os

ed
 A

ct
io

n’
s o

bj
ec

tiv
es

 a
re

 in
te

rr
el

at
ed

, t
hr

ee
 o

f t
he

m
 fo

cu
s 

on
 th

e 
pr

oj
ec

t’s
 e

co
no

m
ic

 re
la

tio
ns

hi
p 

to
 th

e 
m

ok
u 

an
d 

to
 th

e 
lo

ng
-t

er
m

 
su

st
ai

na
bi

lit
y 

of
 th

e 
ah

up
ua

`a
.  T

he
 e

co
no

m
ic

 o
bj

ec
tiv

e 
to

 “C
re

at
e 

a 
he

al
th

y 
ba

la
nc

e 
of

 e
co

no
m

ic
, s

oc
ia

l a
nd

 cu
ltu

ra
l v

ita
lit

y 
w

hi
le

 m
ai

nt
ai

ni
ng

 th
e 

ru
ra

l c
ha

ra
ct

er
 o

f t
he

 
re

so
rt

’s 
co

as
ta

l a
re

a 
by

 fo
cu

si
ng

 cr
iti

ca
l d

ev
el

op
m

en
t m

as
s w

ith
in

 th
e 

ah
up

ua
`a

 o
f 

H
an

ak
a`

oe
 a

ro
un

d 
th

e 
ex

is
tin

g 
ho

te
l”,

 is
 g

ro
un

de
d 

in
 th

e 
pr

in
ci

pa
ls

 o
f s

us
ta

in
ab

ili
ty

.  
Pr

es
er

va
tio

n 
of

 th
e 

re
so

rt
’s 

ru
ra

l c
ha

ra
ct

er
 is

 cr
iti

ca
l t

o 
its

 e
co

no
m

ic
 v

ita
lit

y 
an

d 
to

 
th

e 
he

al
th

 o
f t

he
 ‘ā

in
a.

  I
ts

 ru
ra

l s
en

se
 o

f p
la

ce
 is

 w
ha

t d
is

tin
gu

is
he

s T
ur

tle
 B

ay
 

Re
so

rt
 fr

om
 it

s c
om

pe
tit

or
s i

n 
th

e 
vi

si
to

r i
nd

us
tr

y.
  A

nd
 y

et
, a

 v
is

ito
r d

es
tin

at
io

n 
ar

ea
 m

us
t i

nc
lu

de
 a

 fu
ll 

ra
ng

e 
of

 se
rv

ic
es

 a
nd

 a
m

en
iti

es
 to

 a
dd

re
ss

 th
e 

ne
ed

s o
f i

ts
 

gu
es

ts
 a

nd
 re

si
de

nt
s. 

  
 To

 a
ch

ie
ve

 th
is

 b
al

an
ce

, t
he

 P
ro

po
se

d 
Ac

tio
n 

co
nc

en
tr

at
es

 th
e 

re
so

rt
 a

m
en

iti
es

 in
 

th
e 

ce
nt

ra
l a

re
a 

ar
ou

nd
 th

e 
ex

is
tin

g 
ho

te
l a

nd
 d

is
tr

ib
ut

es
 th

e 
m

uc
h 

lo
w

er
 d

en
si

ty
 

la
nd

 u
se

s t
hr

ou
gh

ou
t t

he
 re

m
ai

nd
er

 o
f t

he
 p

ro
pe

rt
y.

  I
n 

th
is

 w
ay

, t
he

 re
gi

on
’s 

ru
ra

l 
ch

ar
ac

te
r i

s p
re

se
rv

ed
 a

nd
 n

ur
tu

re
d.

  T
he

 v
ita

l e
co

no
m

ic
 co

re
 o

f t
he

 re
so

rt
 ca

n 
fu

nc
tio

n 
as

 a
n 

ac
tiv

ity
 ce

nt
er

 w
ith

ou
t c

om
pr

om
is

in
g 

th
e 

un
iq

ue
 ru

ra
l c

ha
ra

ct
er

 o
f 

th
e 

re
so

rt
’s 

se
tt

in
g.

 
 Th

e 
ob

je
ct

iv
e 

to
 “E

ns
ur

e 
th

e 
lo

ng
-t

er
m

 p
re

se
rv

at
io

n 
of

 th
e 

Ag
ri

cu
ltu

ra
l L

an
ds

 
th

ro
ug

h 
th

e 
im

pl
em

en
ta

tio
n 

of
 a

 co
ns

er
va

tio
n 

ea
se

m
en

t o
n 

th
e 

Ag
ri

cu
ltu

ra
l L

an
ds

”, 
is

 in
te

nd
ed

 to
 st

re
ng

th
en

 th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

th
e 

re
so

rt
 a

nd
 it

s v
al

ue
d 

ag
ri

cu
ltu

ra
l p

ro
pe

rt
ie

s. 
 In

 a
 su

st
ai

na
bl

e 
m

od
el

, a
gr

ic
ul

tu
ra

l p
ro

du
ct

iv
ity

 b
ec

om
es

 a
 

cr
uc

ia
l c

om
po

ne
nt

 o
f e

co
no

m
ic

 v
ita

lit
y.

  B
y 

nu
rt

ur
in

g 
ag

ri
cu

ltu
ra

l p
ro

du
ct

io
n 

on
 it

s 
pr

op
er

ty
, t

he
 re

so
rt

 e
xt

en
ds

 e
co

no
m

ic
 b

en
ef

its
 to

 it
s f

ar
m

er
s a

nd
 to

 th
e 

la
rg

er
 lo

ca
l 

co
m

m
un

ity
 w

ith
in

 w
hi

ch
 th

ey
 li

ve
, w

or
k 

an
d 

pl
ay

. 
 Th

e 
ob

je
ct

iv
e 

to
 “I

nt
eg

ra
te

 th
e 

re
so

rt
 in

to
 th

e 
fa

br
ic

 a
nd

 d
ai

ly
 a

ct
iv

iti
es

 o
f t

he
 lo

ca
l 

co
m

m
un

ity
” e

m
ph

as
iz

es
 th

e 
fu

nd
am

en
ta

l p
ri

nc
ip

le
 th

at
 e

co
no

m
ic

 a
ct

iv
ity

 is
 d

er
iv

ed
 

fr
om

 th
e 

in
di

vi
du

al
 e

nd
ea

vo
rs

 o
f k

ān
ak

a.
  T

o 
fu

nc
tio

n 
as

 a
 v

al
ua

bl
e 

co
m

po
ne

nt
 o

f 
th

e 
ah

up
ua

`a
 a

s w
el

l a
s t

he
 la

rg
er

 m
ok

u,
 th

e 
re

so
rt

 m
us

t b
ec

om
e 

cl
os

el
y 

al
ig

ne
d 

w
ith

 it
s s

ur
ro

un
di

ng
 h

os
t c

om
m

un
iti

es
, f

ro
m

 w
hi

ch
 it

 d
er

iv
es

 it
s u

ni
qu

e 
ch

ar
ac

te
r. 

 
To

 a
ch

ie
ve

 th
is

, t
he

 re
so

rt
 m

us
t s

tr
iv

e 
to

 b
ec

om
e 

no
t o

nl
y 

an
 e

m
pl

oy
m

en
t 

de
st

in
at

io
n,

 b
ut

 a
ls

o 
a 

so
ci

al
 a

nd
 re

cr
ea

tio
na

l d
es

tin
at

io
n 

fo
r i

ts
 e

m
pl

oy
ee

s, 
th

ei
r 

fa
m

ili
es

, a
nd

 th
ei

r f
ri

en
ds

.   
 Th

e 
ob

je
ct

iv
e 

to
 “O

pe
ra

te
 th

e 
re

so
rt

 a
s a

 p
la

ce
 th

at
 w

ill
 b

e 
eq

ua
lly

 w
el

co
m

in
g 

to
 

lo
ca

ls
 fr

om
 n

ei
gh

bo
ri

ng
 co

m
m

un
iti

es
 a

s t
o 

vi
si

to
rs

 fr
om

 a
fa

r”
, n

ot
 o

nl
y 

ar
tic

ul
at

es
 

th
is

 p
hi

lo
so

ph
y,

 b
ut

 a
ct

ua
liz

es
 it

.  T
o 

be
 e

co
no

m
ic

al
ly

 su
st

ai
na

bl
e,

 th
e 

re
so

rt
 m

us
t b

e 
en

ga
ge

d 
in

 th
e 

co
m

m
un

ity
. 
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7.
 

‘Ā
in

a 
an

d 
Kā

na
ka

 G
ui

de
lin

es
  

 M
an

ag
in

g 
H

aw
ai

‘i’
s c

on
te

xt
ua

l i
sl

an
d 

ec
os

ys
te

m
(s

) a
nd
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 p
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 re
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r b
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s o
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 d
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ra
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s o
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 p
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t p
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 b
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 d
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r p
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 b
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t d
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, o
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 k
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e 

tr
ad
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 d
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 m
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t p
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 p
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l c
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 o
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i k
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at
 co

ul
d 

ir
ri

ga
te

 it
s 

te
rr

ac
es

.  ‘
Au

w
ai

 (i
rr

ig
at

io
n 

sy
st

em
s f

or
 th

e 
lo

’i)
 w

er
e 

en
gi

ne
er

ed
 to

 d
ir

ec
t t

he
 fl

ow
 

of
 w

at
er

 fr
om

 th
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l c
on

se
rv

at
io

n,
 a

nd
 e

ro
si

on
 

co
nt

ro
l. 

 T
he

 g
oa

l o
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er
ef

or
e 

cr
ea

tin
g 

a 
m

od
er

n 
da

y 
sy

st
em

 o
f b
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s r
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ra
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t r
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, c
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 D
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l s
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 d
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 m
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at
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 D
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at
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s m
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, p

ro
te

ct
, s

av
e 

or
 

m
ai

nt
ai

n.
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ra
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ra
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 m
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 d
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ra
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r r
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 b
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 m
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 m
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 p
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 b
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ra
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 b
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 d
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at
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l p
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 b
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ro
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 p
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 p
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s d
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s m
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 m
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t l
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 b
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at
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t d
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 d
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at
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 d
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t l
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 p
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 re
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t p
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-
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s c
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at
io

ns
 in

 th
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t p
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 d
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 p
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ad
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l d
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 d
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at
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 p
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at
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at
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. 

 
• 

Av
oi

d 
us

e 
of

 P
ol

y 
Vi

ny
l C

hl
or

id
e 

(P
VC

) i
n 

an
y 

ne
w

 u
til

ity
 m

at
er

ia
l w

he
re

 
po

ss
ib

le
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at
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t r
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l c
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 d
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at
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t b

el
ow

 p
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s b
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at
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l D
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l D
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r D
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s c
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 p
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 p
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. 

7.
3.

8 
G

re
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 d
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 p

er
qu

is
ite

s f
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 d
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f p
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 b
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 p
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 p
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at
 a

re
 n

ot
 e

nc
lo

se
d,

 o
cc

up
ie

d 
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 re
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l C
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, f
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l p
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 p
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s f
ar

m
er

s’ 
m

ar
ke

ts
, 

co
m

m
un

ity
 g

at
he

ri
ng

s a
nd

 st
re

et
 p

ar
tie

s, 
fu

n 
ru

ns
, c
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at
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 m
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s r
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 p
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s f
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l p
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h
e
re

in
. 

D
e
v

e
lo

p
m

e
n

t 
m

ay
 

d
e
v

ia
te

 
fr

o
m

 

th
is

 
s
c
h

e
d

u
le

 
d

u
e 

to
 

th
e
 

o
c
c
u

rr
e
n

c
e
 

o
f 

c
h

a
n

g
e
d

 
e
c
o

n
o

m
ic

 

c
o

n
d

it
io

n
s
, 

la
w

s
u

it
s
, 

s
tr

ik
e
s
 

o
r 

o
th

e
r 

u
n

fo
rs

e
e
n

 
c
ir

c
u

m
s
ta

n
c
e
s
. 

A
 

m
in

im
u

m
 

o
f 

fi
ft

y
-o

n
e
 

p
e
rc

e
n

t 
(5

1
%

) 
o

f 
th

e
 

4
,0

0
0

 
re

s
o

rt
 

u
n

it
s
 

s
h

a
ll

 
b

e 
o

p
e
ra

te
d

 
a
s 

fu
ll

 
s
e
rv

ic
e
 

h
o

te
l 

u
n

it
s
. 

T
h

e 
e
x

is
ti

n
g

 

T
u

rt
le

 
B

ay
 
H

il
to

n
 

c
o

n
ta

in
in

g
 

4
8

7
 

u
n

it
s
 

is
 

to
 

b
e 

in
c
lu

d
e
d

 
in

 
th

e
 

4
,0

0
0

 
re

s
o

rt
 

u
n

it
 

c
o

u
n

t.
 

4
. 

T
h

e 
D

e
c
la

ra
n

t 
s
h

a
ll

 
p

ro
v

id
e
 

lo
w

-m
o

d
e
ra

te
 

in
co

m
e 

h
o

u
si

n
g

 

o
p

p
o

rt
u

n
it

ie
s
 

w
it

h
in

 
o

r 
o

u
ts

id
e
 
o

f 
th

e
 
p

ro
je

c
t 

s
it

e
 
fo

r 
re

s
id

e
n

ts
 

li
v

in
g

 
in

 
th

e
 

K
o

o
la

u
lo

a
 

an
d

 
N

o
rt

h
 

S
h

o
re

 
re

g
io

n
 

b
y

 
c
o

n
s
tr

u
c
ti

n
g

 

an
d

 
o

ff
e
ri

n
g

 
fo

r 
s
a
le

, 
in

 
c
o

o
p

e
ra

ti
o

n
 

w
it

h
 

th
e
 
c
it

y
 
D

e
p

a
rt

m
e
n

t 
o

f 

H
o

u
si

n
g

 
an

d
 

C
o

m
m

u
n

it
y

 
D

e
v

e
lo

p
m

e
n

t,
 

a 
n

u
m

b
er

 
o

f 
d

w
e
ll

in
g

 
u

n
it

s
 

e
q

u
a
l 

to
 

te
n

 
p

e
rc

e
n

t 
(1

0
%

) 
o

f 
th

e
 

n
u

m
b

er
 

o
f 

d
w

e
ll

in
g

 
u

n
it

s
 

n
o

t 
a 

3 8
6
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p
a
rt

 
o

f 
a 

fu
ll

 
s
e
rv

ic
e
 
h

o
te

l 
o

p
e
ra

ti
o

n
 

to
 

b
e 

c
o

n
s
tr

u
c
te

d
 

o
n

 
th

e
 

p
ro

p
e
rt

y
 

a
s 

a 
re

s
u

lt
 

o
f 

th
is

 
z
o

n
in

g
 
a
c
ti

o
n

. 
T

h
e 

s
a
le

s
 

u
n

it
s
 

m
u

st
 

b
e
 
a
v

a
il

a
b

le
 

to
 

b
u

y
e
rs

 
e
a
rn

in
g

 
le

s
s
 

th
a
n

 
e
ig

h
ty

 
p

e
rc

e
n

t 
(8

0%
) 

o
f 

th
e
 

c
u

rr
e
n

t 
m

e
d

ia
n

 
h

o
u

se
h

o
ld

 
in

c
o

m
e
, 

a
d
j
u
s
t
~
d
 

fo
r 

fa
m

il
y

 
s
iz

e
, 

fo
r 

th
e
 
C

it
y

 
an

d
 

C
o

u
n

ty
 
o

f 
H

o
n

o
lu

lu
. 

T
h

e 
D

e
c
la

ra
n

t 
m

ay
 

w
o

rk
 

w
it

h
 

th
e
 

D
e
p

a
rt

m
e
n

t 
o

f 
H

o
u

si
n

g
 

an
d

 
C

o
m

m
u

n
it

y
 

D
ev

el
o

p
m

en
t 

in
 

th
e
 

e
x

p
e
d

it
e
d

 
g

o
v

e
rn

m
e
n

ta
l 

a
p

p
ro

v
a
l 

p
ro

c
e
ss

 
an

d
 

p
la

n
n

in
g

 
w

a
iv

e
rs

 

w
h

ic
h

 
m

ay
 

b
a 

p
e
rm

it
te

d
 

u
n

d
e
r 

C
it

y
 

an
d

 
S

ta
te

 
o

rd
in

a
n

c
e
s
, 

la
w

s 
an

d
 

ru
le

s
 

an
d

 
re

g
u

la
ti

o
n

s
. 

5
. 

D
e
c
la

ra
n

t 
s
h

a
ll

 
p

ro
v

id
e
 

th
e
 

fo
ll

o
w

in
g

 
p

u
b

li
c
 

a
m

e
n

it
ie

s:
 

a
. 

F
o

u
r 

p
a
rk

s 
s
h

a
ll

 
b

e 
p

ro
v

id
e
d

 
-

a 
fo

u
r 

an
d

 
e
ig

h
t-

te
n

th
s
 

{
4

.8
) 

a
c
re

 
p

a
rk

 
fr

o
n

ti
n

g
 

K
aw

el
a 

B
ay

 
(P

a
rk

 
P

-1
 

o
n

 
D

e
c
la

ra
n

t'
s
 

m
a
st

e
r 

p
la

n
);

 
a 

th
ir

ty
-s

e
v

e
n

 
(3

7
) 

a
c
re

 
p

a
rk

 
lo

c
a
te

d
 

fr
o

m
 

K
ah

u
k

u
 

P
o

in
t 

to
 

th
e
 

e
a
s
te

rn
 

b
o

u
n

d
a
ry

 
o

f 
H

a
n

a
k

a
'i

lo
 

B
ea

ch
 

(P
a
rk

 
P

-2
 

o
n

 

D
e
c
la

ra
n

t'
s
 

m
a
st

e
r 

p
la

n
);

 
a 

s
ix

 
(6

) 
a
c
re

 
p

a
rk

 
a
b

u
tt

in
g

 

P
u

n
a
h

o
o

la
p

a
 

M
ar

sh
 

(P
a
rk

 
P

-3
 

o
n

 
D

e
c
la

ra
n

t'
s
 

m
a
st

e
r 

p
la

n
);

 
an

d
 

a 

tw
o

 
(2

) 
a
c
re

 
p

a
rk

 
lo

c
a
te

d
 

in
 

th
e
 

a
re

a
 

su
rr

o
u

n
d

in
g

 
th

e
 
o

u
tl

e
t 

fo
r 

E
a
st

 
M

ai
n

 
D

ra
in

 
(P

a
rk

 
P

-4
 

o
n

 
D

e
c
la

ra
n

t'
s
 

m
a
st

e
r 

p
la

n
).

 
T

h
e 

s
h

o
re

li
n

e
 

p
a
rk

 
a
re

a
s
 
s
h

a
ll

 
b

e 
li

n
k

e
d

, 
w

it
h

 
th

e
 

e
x

c
e
p

ti
o

n
 

o
f 

th
e
 

s
h

o
re

li
n

e
 

b
y

 
th

e
 

e
x

is
ti

n
g

 
T

u
rt

le
 

B
ay

 
H

il
to

n
, 

b
y

 
a 

c
o

n
ti

n
u

o
u

s 

s
h

o
re

li
n

e
 

e
a
se

m
e
n

t,
 

w
h

ic
h

 
w

il
l 

b
e 

li
n

k
e
d

 
to

 
th

e
 

fi
v

e
 

p
e
d

e
st

ri
a
n

w
a
y

 
e
a
se

m
e
n

ts
 

an
d

 
th

e
 

e
a
se

m
e
n

t 
to

 
K

a
lo

k
o

ik
i 

b
ea

ch
 

(K
u

il
im

a
 

C
o

v
e
),

 
a
s 

s
e
t 

fo
rt

h
 

h
e
re

in
; 

b
. 

P
u

b
li

c
 

p
a
rk

 
s
it

e
s
 
s
h

a
ll

 
b

e
 

d
e
d

ic
a
te

d
 

to
 

th
e
 

c
it

y
 

in
 

c
o

m
p

li
a
n

c
e
 

w
it

h
 

p
a
rk

 
d

e
d

ic
a
ti

o
n

 
re

q
u

ir
e
m

e
n

ts
. 

T
h

e 
p

a
rk

 
to

 
b

e 

lo
c
a
te

d
 

a
t 

K
aw

el
a 

B
ay

 
s
h

a
ll

 
b

e
 

g
ra

d
e
d

, 
g

ra
s
s
e
d

, 
an

d
 

p
ro

v
id

e
d

 
w

it
h

 

a 
s
p

ri
n

k
le

r 
sy

st
e
m

 
an

d
 
a
ll

 
re

la
te

d
 

o
f
f
-
s
it

e
 

im
p

ro
v

e
m

e
n

ts
. 

In
 

a
d

d
it

io
n

 
to

 
th

e
 

m
in

im
u

m
 

p
a
rk

 
d

e
d

ic
a
ti

o
n

 
re

q
u

ir
e
m

e
n

ts
, 

D
e
c
la

ra
n

t,
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a
t 

it
s
 

c
o

s
t,

 
s
h

a
ll

 
a
ls

o
 

p
ro

v
id

e
 

p
u

b
li

c
 

p
a
rk

in
g

 
f
a
c
il

it
ie

s
 

an
d

 
a 

c
o

m
fo

rt
 

s
ta

ti
o

n
 

c
o

n
ta

in
in

g
 

re
st

ro
o

m
s 

an
d

 
sh

o
w

e
rs

, 
a
t 

th
e
 

K
aw

el
a 

B
ay

 
p

a
rk

 
s
it

e
, 

in
 
c
o

o
rd

in
a
ti

o
n

 
w

it
h

 
th

e
 

D
e
p

a
rt

m
e
n

t 
o

f 
P

a
rk

s 
an

d
 

R
e
c
re

a
ti

o
n

. 

U
po

n 
D

e
c
la

ra
n

t'
s
 

re
c
e
ip

t 
o

f 
it

s
 
f
ir

s
t 

b
u

il
d

in
g

 

d
e
v

e
lo

p
m

e
n

t 
o

f 
th

e
 

f
ir

s
t 

h
o

te
l 

.t
o

 
b

e 
b

u
il

t 
a
t 

p
e
rm

it
 

fo
r 

th
e
 

re
s
o

rt
, 

D
e
c
la

ra
n

t 
s
h

a
ll

 
re

c
o

rd
 

a 
d

o
cu

m
en

t 
w

it
h

 
th

e
 

B
u

re
a
u

 
o

f 
C

o
n

v
e
y

a
n

c
e
s 

o
f 

th
e
 
S

ta
te

 
o

f 
H

aw
ai

i 
w

h
ic

h
 

d
e
d

ic
a
te

s
 

th
e
 

K
aw

el
a 

B
ay

 
p

a
rk

 
s
it

e
 

to
 

th
e
 

C
it

y
 

an
d

 
C

o
u

n
ty

 
o

f 
H

o
n

o
lu

lu
. 

T
h

e 
d

o
cu

m
en

t 
d

e
d

ic
a
ti

n
g

 
th

e
 

p
a
rk

 
s
it

e
 
s
h

a
ll

 
p
r
o
v
~
d
e
 

th
a
t 

p
u

b
li

c
 

u
se

 
o

f 
th

e
 

p
a
rk

 
a
re

a
 

s
h

a
ll

 

b
ec

o
m

e 
e
ff

e
c
ti

v
e
, 

an
d

 
im

p
ro

v
em

en
t 

o
f 

th
e
 

p
a
rk

, 
s
h

a
ll

 
b

e 

c
o

m
p

le
te

d
, 

u
p

o
n

 
th

e
 

is
s
u

a
n

c
e
 
o

f 
a 

c
e
r
ti

f
ic

a
te

 
o

f 
o

c
c
u

p
a
n

c
y

 
b

y
 

th
e
 

B
u

il
d

in
g

 
D

e
p

a
rt

m
e
n

t 
o

f 
th

e
 

C
it

y
 

an
d

 
C

o
u

n
ty

 
o

f 
H

o
n

o
lu

lu
 

fo
r 

th
e
 

f
ir

s
t 

h
o

te
l 

to
 

b
e 

c
o

n
s
tr

u
c
te

d
 
a
t 

th
e
 

re
s
o

rt
 

a
s 

a 
re

s
u

lt
 

o
f 

th
is

 

z
o

n
in

g
 

a
c
ti

o
n

; 
an

d
 

s
h

a
ll

 
re

s
e
rv

e
 
D

e
c
la

ra
n

t'
s
 

ri
g

h
t 

to
 

m
an

ag
e 

an
d

 

c
o

n
tr

o
l 

th
e
 

p
a
rk

 
s
it

e
 

in
 

th
e
 

ti
m

e
 

p
e
ri

o
d

 
p

ri
o

r 
to

 
is

s
u

a
n

c
e
 
o

f 
th

e
 

c
e
r
ti

f
ic

a
te

 
o

f 
o

c
c
u

p
a
n

c
y

. 

c
. 

U
po

n 
D

e
c
la

ra
n

t'
s
 

re
c
e
ip

t 
o

f 
i
~
s
 

f
ir

s
t 

b
u

il
d

in
g

 
p

e
rm

it
 

fo
r 

d
e
v

e
lo

p
m

e
n

t 
o

f 
th

e
 
f
ir

s
t 

h
o

te
l 

to
 

b
e 

b
u

il
t 

a
t 

th
e
 

re
s
o

rt
, 

D
e
c
la

ra
n

t 
s
h

a
ll

 
re

c
o

rd
 

a 
d

o
cu

m
en

t 
w

it
h

 
th

e
 

B
u

re
a
u

 
o

f 
C

o
n

v
e
y

a
n

c
e
s 

o
f 

th
e
 
S

ta
te

 
o

f 
H

aw
ai

i 
w

h
ic

h
 

d
e
d

ic
a
te

s
 

p
a
rk

 
P

-2
, 

s
a
id

 
p

a
rk

 
b

e
in

g
 

lo
c
a
te

d
 

a
t 

K
ah

u
k

u
 

P
o

in
t 

a
s 

d
e
s
ig

n
a
te

d
 

o
n

 
D

e
c
la

ra
n

t'
s
 

m
a
st

e
r 

p
la

n
, 

to
 

th
e
 
C

it
y

 
an

d
 

C
o

u
n

ty
 
o

f 
H

o
n

o
lu

lu
. 

T
h

e 
d

o
cu

m
en

t 
d

e
d

ic
a
ti

n
g

 
th

e
 

p
a
rk

 
s
it

e
 
s
h

a
ll

 
p

ro
v

id
e
 
th

a
t:

 
(1

) 
o

ff
s
it

e
 

im
p

ro
v

e
m

e
n

ts
 

le
a
d

in
g

 
to

 

th
e
 

p
a
rk

 
w

il
l 

n
o

t 
b

e 
im

p
ro

v
e
d

 
o

r 
p

ro
v

id
e
d

 
u

n
ti

l 
fi

n
a
l 

s
u

b
d

iv
is

io
n

 

a
p

p
ro

v
a
l 

fo
r 

th
e
 

co
n

d
o

m
in

iu
m

s 
to

 
b

e 
b

u
il

t 
in

 
P

h
a
se

 
I
I
I
 

is
 

g
ra

n
te

d
; 

(2
) 

p
u

b
li

c
 

u
se

 
o

f 
th

is
 

p
a
rk

 
s
it

e
 
s
h

a
ll

 
b

ec
o

m
e 

e
ff

e
c
ti

v
e
 

5 

8
6

•3
9

 

u
p

o
n

 
s
a
id

 
s
u

b
d

iv
is

io
n

 
a
p

p
ro

v
a
l;

 
an

d
 

(3
) 

D
e
c
la

ra
n

t 
re

s
e
rv

e
s
 

th
e
 

ri
g

h
t 

to
 

c
o

n
tr

o
l 

an
d

 
m

an
ag

e 
th

e
 

p
a
rk

 
s
it

e
 

p
ri

o
r 

to
 

s
a
id

 

s
u

b
d

iv
is

io
n

 
a
p

p
ro

v
a
l.

 

P
ri

o
r 

to
 

s
a
id

 
s
u

b
d

iv
is

io
n

 
a
p

p
ro

v
a
l 

D
e
c
la

ra
n

t 
s
h

a
ll

 
a
ls

o
: 

(1
) 

re
c
o

rd
 

a 
d

o
cu

m
en

t 
w

it
h

 
th

e
 

B
u

re
a
u

 
o

f 
C

o
n

v
e
y

a
n

c
e
s 

o
f 

th
e
 
S

ta
te

 

o
f 

H
aw

ai
i 

w
h

ic
h

 
p

ro
v

id
e
s 

p
e
rm

a
n

e
n

t 
a
c
c
e
ss

 
fo

r 
th

e
 

p
u

b
li

c
 

to
 

p
a
rk

 

P
-2

. 
D

e
c
la

ra
n

t 
s
h

a
ll

 
o

b
ta

in
 

an
d

 
p

ro
v

id
e
 
th

is
 

a
c
c
e
ss

 
a
t 

it
s
 

ow
n 

c
o

s
t;

 
an

d
 

(2
) 

p
r
o
~
i
d
e
 

th
e
 

fo
ll

o
w

in
g

 
im

p
ro

v
e
m

e
n

ts
 

fo
r 

th
e
 

p
a
rk

 

s
it

e
 

-
o

n
e
 

fu
ll

 
c
o

m
fo

rt
 
s
ta

ti
o

n
 

w
it

h
 

sh
o

w
e
r 

f
a
c
il

it
ie

s
; 

fu
ll

 

im
p

ro
v

e
m

e
n

ts
 

p
a
rk

in
g

 
lo

t 

~
u
t
o
m
o
b
i
l
e
s
.
 

up
 

to
 

th
e
 

b
o

u
n

d
a
ry

 
o

f 
th

e
 

p
a
rk

; 
a 

c
o

ra
l 

p
ro

v
id

in
g

 
p

a
rk

in
g

 
fo

r 
a 

m
in

im
um

 
o

f 

s
u

rf
a
c
e
 

th
ir

ty
 

d
. 

T
h

e 
p

a
rk

s 
to

 
b

e
 

lo
c
a
te

d
 

a
d

ja
c
e
n

t 
to

 
P

u
n

a
h

o
o

la
p

a
 

M
ar

sh
 

an
d

 
th

e
 

E
a
st

 
~
a
i
n
 

D
ra

in
 
o

u
tl

e
t 

s
h

a
ll

 
b

e 
p

ri
v

a
te

ly
-o

w
n

e
d

 
an

d
 

m
a
in

ta
in

e
d

. 
T

h
e
se

 

p
u

b
li

c
. 

D
e
c
la

ra
n

t 

p
a
rk

s 
s
h

a
ll

 
b

e
 

o
p

en
 

fo
r 

u
se

 
b

y
 

th
e
 

g
e
n

e
ra

l 

w
il

l 
w

o
rk

 
w
i
t
~
 

th
e
 

U
.S

. 
F

is
h

 
an

d
 

W
il

d
li

fe
 

S
e
rv

ic
e
 

to
 

im
p

le
m

e
n

t 
im

p
ro

v
e
m

e
n

ts
 

to
 

th
e
 

m
a
rs

h
 

th
a
t 

w
il

l 
e
n

h
a
n

c
e
 

th
e
 

m
a
rs

h
 

e
c
o

sy
st

e
m

. 
Im

p
ro

v
e
m

e
n

ts
 
s
h

a
ll

 
b

e 
m

ad
e 

p
u

rs
u

a
n

t 
to

 
a 

p
la

n
 

th
a
t 

h
a
s 

b
e
e
n

 
a
p

p
ro

v
e
d

 
b

y
 

th
e
 

U
.S

. 
F

is
h

 
an

d
 

W
il

d
li

fe
 

S
e
rv

ic
e
; 

e
. 

A
 

s
e
ri

e
s
 

o
f 

p
u

b
li

c
ly

-o
w

n
e
d

 
an

d
 

p
ri

v
a
te

ly
-m

a
in

ta
in

e
d

 

e
a
se

m
e
n

ts
 

e
n

c
o

m
p

a
ss

in
g

 
a 

m
in

im
u

m
 

o
f 

tw
e
n

ty
-s

ix
 

(2
6

) 
a
c
re

s
 

o
f 

la
n

d
 

s
h

a
ll

 
b

e
 

p
ro

v
id

e
d

 
a
lo

n
g

 
an

d
 

to
 

th
e
 ~
h
o
r
e
l
i
n
e
 

an
d

 
s
h

a
ll

 
b

e
 

o
p

en
 

to
 

u
se

 
b

y
 

th
e
 

g
e
n

e
ra

l 
p

u
b

li
c
. 

T
h

e
se

 
e
a
se

m
e
n

ts
 
s
h

a
ll

 
b

e 
e
s
ta

b
li

s
h

e
d

 

in
 

th
e
 

p
u

b
li

c
's

 
fa

v
o

r,
 

in
 
p

e
rp

e
tu

it
y

, 
in

 
th

e
 

fo
ll

o
w

in
g

 
m

a
n

n
e
r:

 

(1
) 

U
po

n 
D

e
c
la

ra
n

t'
s
 

re
c
e
ip

t 
o

f 
it

s
 
f
ir

s
t 

b
u

il
d

in
g

 
p

e
rm

it
 

fo
r 

d
e
v

e
lo

p
m

e
n

t 
o

f 
th

e
 
f
ir

s
t 

h
o

te
l 

to
 

b
e 

b
u

il
t 

a
t 

th
e
 

re
s
o

rt
, 

D
e
c
la

ra
n

t 
s
h

a
ll

 
re

c
o

rd
 

a 
d

o
cu

m
en

t 
w

it
h

 
th

e
 

B
u

re
a
u

 
o

f 
C

o
n

v
e
y

a
n

c
e
s 

6 8
6

•9
3

 



8
6

•9
9

 

o
f 

th
e
 

S
ta

te
 

o
f 

H
aw

ai
i 

w
h

ic
h

 
e
s
ta

b
li

s
h

e
s
 

e
a
se

m
e
n

ts
 

in
 

th
e
 

p
u

b
li

c
's

 
fa

v
o

r,
 

ru
n

n
in

g
 

w
it

h
 

th
e
 

la
n

d
, 

c
o

v
e
ri

n
g

: 
th

e
 

la
n

d
 

a
re

a
 

e
x

te
n

d
in

g
 

o
n

e
 

h
u

n
d

re
d

 
(1

0
0

) 
fe

e
t 

in
la

n
d

 
fr

o
m

 
th

e
 

c
e
rt

if
ie

d
 

s
h

o
re

li
n

e
 

(h
e
re

in
a
ft

e
r 

"
s
h

o
re

li
n

e
 

e
a
se

m
e
n

t 
a
r
e
~
"
)
,
 

in
 

th
e
 

g
e
n

e
ra

l 
a
re

a
s
 

d
e
si

g
n

a
te

d
 

o
n

 
th

e
 

m
ap

 
id

e
n

ti
fi

e
d

 
a
s 

E
x

h
ib

it
 

IV
, 

a
tt

a
c
h

e
d

 
h

e
re

to
 

an
d

 
in

c
o

rp
o

ra
te

d
 

h
e
re

in
; 

th
e
 

ri
g

h
t 

o
f 

w
ay

 

c
o

n
n

e
c
ti

n
g

 
a 

p
a
rk

in
g

 
lo

t 
th

a
t 

w
il

l 
b

e
 

lo
c
a
te

d
 

a
d

ja
c
e
n

t 
to

 
th

e
 

e
x

is
ti

n
g

 
p

a
rk

in
g

 
lo

t 
a
t 

th
e
 
T

u
rt

le
 

B
ay

 
H

il
to

n
 

to
 
K

a
lo

k
o

ik
i 

b
e
a
c
h

 

(h
e
re

in
a
ft

e
r 

"
K

a
lo

k
o

ik
i 

e
a
se

m
e
n

t"
);

 
an

d
 

th
e
 

ri
g

h
t 

o
f 

w
ay

 

c
o

n
n

e
c
ti

n
g

 
T

u
rt

le
 

B
ay

 
an

d
 

K
a
ih

a
lu

lu
 

b
e
a
c
h

 
th

ro
u

g
h

 
th

e
 

e
x

is
ti

n
g

 

T
u

rt
le

 
B

ay
 

H
il

to
n

 
s
it

e
 

(h
e
re

in
a
ft

e
r 

"
T

u
rt

le
 

B
ay

 
H

il
to

n
 

e
a
se

m
e
n

t"
);

 

(2
) 

U
po

n 
D

e
c
la

ra
n

t'
s
 

re
c
e
ip

t 
o

f 
it

s
 
f
ir

s
t 

b
u

il
d

in
g

 
p

e
rm

it
 

fo
r 

m
a
jo

r 
b

u
il

d
in

g
 

d
e
v

e
lo

p
m

e
n

t 
o

n
 

a 
p

a
rc

e
l 

th
a
t 

is
 

a
d

ja
c
e
n

t 
to

 
o

r 

th
a
t 

c
o

n
ta

in
s
 

th
e
 

fo
ll

o
w

in
g

 
e
a
se

m
e
n

ts
, 

D
e
c
la

ra
n

t 
s
h

a
ll

 
re

c
o

rd
 

a 

d
o

cu
m

en
t 

w
it

h
 

th
e
 

B
u

re
a
u

 
o

f 
C

o
n

v
ey

an
ce

s 
o

f 
th

e
 
S

ta
te

 
o

f 
H

aw
ai

i 

w
h

ic
h

 
e
s
ta

b
li

s
h

e
s
 

e
a
se

m
e
n

ts
 

in
 

th
e
 
p

u
b

li
c
's

 
fa

v
o

r,
 

ru
n

n
in

g
 

w
it

h
 

th
e
 

la
n

d
, 

c
o

v
e
ri

n
g

: 
th

e
 

fi
v

e
 

ri
g

h
ts

 
o

f 
w

ay
 

th
a
t 

e
x

te
n

d
 

fr
o

m
 

a
d

ja
c
e
n

t 
p

a
rk

in
g

 
a
re

a
s
 

to
 

th
e
 
s
h

o
re

li
n

e
 

e
a
se

m
e
n

t 
a
re

a
, 

in
 

th
e
 

g
e
n

e
ra

l 
lo

c
a
ti

o
n

s
 

d
e
si

g
n

a
te

d
 

o
n

 
E

x
h

ib
it

 
IV

, 
a
tt

a
c
h

e
d

 
h

e
re

to
, 

p
ro

v
id

in
g

 
o

n
e
 

p
e
d

e
st

ri
a
n

w
a
y

 
to

 
K

aw
el

a 
B

ay
, 

tw
o

 
p

e
d

e
st

ri
a
n

w
a
y

s 
to

 

T
u

rt
le

 
B

ay
, 

an
d

 
tw

o
 

p
e
d

e
st

ri
a
n

w
a
y

s 
to

 
K

a
ih

a
lu

lu
 

b
e
a
c
h

 
(K

u
il

im
a
 

B
ay

) 
(h

e
re

in
a
ft

e
r 

"
p

e
d

e
st

ri
a
n

w
a
y

 
e
a
se

m
e
n

ts
"
);

 

(3
) 

T
h

e 
d

o
cu

m
en

t 
e
s
ta

b
li

s
h

in
g

 
th

e
 

th
e
 
s
h

o
re

li
n

e
 

e
a
se

m
e
n

t 

a
re

a
 

s
h

a
ll

 
c
o

n
ta

in
 

th
e
 

fo
ll

o
w

in
g

 
p

ro
v

is
io

n
 

-
"T

h
e 

o
n

e 
h

u
n

d
re

d
 

(1
0

0
) 

fo
o

t 
w

id
e 

s
h

o
re

li
n

e
 

e
a
se

m
e
n

t 
a
re

a
 
is

 
to

 
m

a
in

ta
in

 
o

p
en

 
sp

a
c
e
 

a
lo

n
g

 
th

e
 

s
h

o
re

li
n

e
 

fo
r 

th
e
 

u
se

 
an

d
 

e
n

jo
y

m
e
n

t 
o

f 
th

e
 

g
e
n

e
ra

l 

7 8
6

·S
9

 

p
u

b
li

c
, 

g
u

e
s
ts

 
a
t 

th
e
 

re
s
o

rt
 

an
d

 
re

s
o

rt
 

co
n

d
o

m
in

iu
m

 
o

w
n

e
rs

. 

M
an

ag
em

en
t 

o
f 

th
e
 

u
se

 
o

f 
th

is
 

a
re

a
 
w

il
l 

m
ak

e 
n

o
 

d
is

ti
n

c
ti

o
n

s
 

b
e
tw

e
e
n

 
re

s
o

rt
 

g
u

e
st

s 
an

d
 

re
s
o

rt
 

co
n

d
o

m
in

iu
m

 
o

w
n

e
rs

, 
an

d
 

th
e
 

g
e
n

e
ra

l 
p

u
b

li
c
, 

an
d

 
s
h

a
ll

 
a
t 

a 
m

in
im

u
m

, 
a
ll

o
w

 
su

n
b

a
th

in
g

, 

p
ic

n
ic

k
in

g
, 

sw
im

m
in

g
 

an
d

 
w

a
lk

in
g

 
in

 
th

is
 

a
re

a
, 

e
x

c
e
p

t 
w

h
er

e 
n

o
t 

p
e
rm

it
te

d
 

fo
r 

s
a
fe

ty
 

p
u

rp
o

se
s"

; 

(4
) 

T
h

e 
d

o
cu

m
en

ts
 

e
s
ta

b
li

s
h

in
g

 
th

e
 

s
h

o
re

li
n

e
 

e
a
se

m
e
n

t 
a
re

a
 

an
d

 
th

e
 
p
e
d
e
s
t
r
i
a
n
w
~
y
 

e
a
s
e
m

e
n

ts
.s

h
a
ll

 
p

ro
v

id
e
 

th
a
t 

p
u

b
li

c
 

u
se

 
o

f 

e
a
c
h

 
e
a
se

m
e
n

t 
s
h

a
ll

 
b

ec
o

m
e 

e
ff

e
c
ti

v
e
, 

an
d

 
im

p
ro

v
em

en
t 

o
f 

e
a
c
h

 

e
a
se

m
e
n

t 
a
re

a
 

s
h

a
ll

 
b

e 
c
o

m
p

le
te

d
, 

u
p

o
n

 
th

e
 

is
su

a
n

c
e
 

o
f 

a 

c
e
r
ti

f
ic

a
te

 
o

f 
o

c
c
u

p
a
n

c
y

 
b

y
 

th
e
 

B
u

il
d

in
g

 
D

e
p

a
rt

m
e
n

t 
o

f 
th

e
 

C
it

y
 

an
d

 
C

o
u

n
ty

 
o

f 
H

o
n

o
lu

lu
 

fo
r 

a 
p

a
rc

e
l 

th
a
t 

is
 

a
d

ja
c
e
n

t 
to

 
o

r 
th

a
t 

c
o

n
ta

in
s
 

o
n

e 
o

f 
th

e
s
e
 

e
a
se

m
e
n

ts
; 

(5
) 

T
h

e 
d

o
cu

m
en

ts
· 

e
s
ta

b
li

s
h

in
g

 
th

e
 

K
a
lo

k
o

ik
i 

e
a
se

m
e
n

t 
an

d
 

th
e
 

T
u

rt
le

 
B

ay
 
H

il
to

n
 

e
a
se

m
e
n

t 
s
h

a
ll

 
p

ro
v

id
e
 

th
a
t 

p
u

b
li

c
 

u
se

 
o

f 

th
e
s
e
 

e
a
se

m
e
n

t 
a
re

a
s
 
s
h

a
ll

 
b

ec
o

m
e 

e
ff

e
c
ti

v
e
, 

an
d

 
im

p
ro

v
em

en
t 

o
f 

th
e
s
e
 

e
a
se

m
e
n

t 
a
re

a
s
 
s
h

a
ll

 
b

e
 

c
o

m
p

le
te

d
, 

u
p

o
n

 
d

e
v

e
lo

p
m

e
n

t 
o

f 
th

e
 

p
o

rt
io

n
 

o
f 

th
e
 

re
s
o

r.
t'

s
 

m
a
jo

r 
in

te
rn

a
l 

ro
ad

w
ay

 
th

a
t 

fr
o

n
ts

 
th

e
 

T
u

rt
le

 
B

ay
 
H

il
to

n
 

a
re

a
; 

(6
) 

T
h

e 
d

o
cu

m
en

ts
 

e
s
ta

b
li

s
h

in
g

 
th

e
 

e
a
se

m
e
n

ts
 

re
fe

rr
e
d

 
to

 

h
e
re

in
, 

s
h

a
ll

 
a
ls

o
 

e
s
ta

b
li

s
h

 
a 

m
ea

n
s 

fo
r 

D
e
c
la

ra
n

t,
 

it
s
 

s
u

c
c
e
s
s
o

rs
 

an
d

 
a
s
s
ig

n
s
, 

an
d

 
su

b
se

q
u

e
n

t 
g

ra
n

te
e
s
 

to
 

m
a
in

ta
in

 
th

e
 

e
a
se

m
e
n

t 
a
re

a
s
 

en
cu

m
b

er
ed

 
th

e
re

in
, 

w
it

h
 

s
a
id

 
m

a
in

te
n

a
n

c
e
 

to
 

b
e 

re
q

u
ir

e
d

 
a
t 

th
e
 

ti
m

e
 
th

a
t 

p
u

b
li

c
 

u
se

 
o

f 
e
a
c
h

 
o

f 
th

e
 

e
a
se

m
e
n

t 

a
re

a
s
 

b
ec

o
m

es
 
e
ff

e
c
ti

v
e
; 

(7
) 

T
h

e 
fi

v
e
 

p
e
d

e
st

ri
a
n

w
a
y

 
e
a
se

m
e
n

ts
 
s
h

a
ll

 
b

e 
fi

ft
e
e
n

 

w
id

e
, 

an
d

 
s
h

a
ll

 
c
o

n
ta

in
 

re
st

ro
o

m
 

an
d

 
sh

o
w

e
r 

f
a
c
il

it
ie

s
. 

p
e
d

e
st

ri
a
n

w
a
y

 
e
a
se

m
e
n

t 
s
h

a
ll

 
b

e 
lo

c
a
te

d
 

a
d

ja
c
e
n

t 
to

 
a 

fe
e
t 

E
ac

h
 

p
u

b
li

c
 



p
a
rk

in
g

 
a
re

a
 

c
o

n
ta

in
in

g
 
e
ig

h
te

e
n

 
(1

8
) 

p
a
rk

in
g

 
s
ta

ll
s
, 

w
h

ic
h

 
s
h

a
ll

 

p
ro

v
id

e
 

p
a
rk

in
g

 
fr

e
e
 

o
f 

c
h

a
rg

e
 

to
 

th
e
 

p
u

b
li

c
; 

(8
) 

Im
p

ro
v

e
m

e
n

ts
 

in
 

th
e
 

e
a
se

m
e
n

t 
a
re

a
s
 
s
h

a
ll

 
ac

co
m

m
o

d
at

e 

p
u

b
li

c
 

a
c
c
e
s
s
, 

an
d

 
si

g
n

a
g

e
 
s
h

a
ll

 
b

e 
in

s
ta

ll
e
d

 
to

 
f
a
c
il

it
a
te

 
su

c
h

 

a
c
c
e
s
s
. 

f.
 

P
u

b
li

c
 

p
a
rk

in
g

 
a
t 

e
a
c
h

 
o

f 
th

e
 

p
a
rk

in
g

 
a
re

a
s
 

p
u

b
li

c
 

p
e
d

e
st

ri
a
n

w
a
y

 
e
a
se

m
e
n

ts
 

s
h

a
ll

 
b

e 
fr

e
e
 

o
f 

E
m

p
lo

y
ee

s 
s
h

a
ll

 
b

e
· 

p
ro

h
ib

it
e
d

 
fr

o
m

 
p

a
rk

in
g

 
in

 
th

e
s
e
 fo

r 
th

e
 

c
h

a
rg

e
. 

p
u

b
li

c
 

p
a
rk

in
g

 
a
re

a
s
. 

E
ac

h
 

o
f 

th
e
 

h
o

te
l/

c
o

n
d

o
m

in
iu

m
 

a
re

a
s
 
s
h

a
ll

 
c
o

n
ta

in
 

p
a
rk

in
g

 
a
re

a
s
 

fo
r 

it
s
 

e
m

p
lo

y
e
e
s.

 

6
. 

H
is

to
ri

c
 

an
d

 
a
rc

h
a
e
o

lo
g

ic
a
l 

s
it

e
s
 

lo
c
a
te

d
 

w
it

h
in

 
th

e
 

s
u

b
je

c
t 

p
ro

p
e
rt

y
 

w
h

ic
h

 
a
re

 
id

e
n

ti
fi

e
d

 
b

y
 

th
e
 

S
ta

te
 

a
n

d
/o

r 

su
b

se
q

u
e
n

t 
a
rc

h
a
e
o

lo
g

ic
a
l 

a
ss

e
ss

m
e
n

t 
s
h

a
ll

 
b

e 
tr

e
a
te

d
 

in
 

a
c
c
o

rd
a
n

c
e
 

w
it

h
 

re
c
o

m
m

e
n

d
a
ti

o
n

s 
m

ad
e 

b
y

 
th

e
 

S
ta

te
 

H
is

to
ri

c
 

P
re

s
e
rv

a
ti

o
n

 
O

ff
ic

e
r 

o
f 

th
e
 

D
e
p

a
rt

m
e
n

t 
o

f 
L

an
d

 
an

d
 

N
a
tu

ra
l 

R
e
so

u
rc

e
s.

 

P
ri

o
r 

to
 

th
e
 

is
su

a
n

c
e
 
o

f 
g

ra
d

in
g

 
p

e
rm

it
s
, 

th
e
 

D
e
c
la

ra
n

t 

s
h

a
ll

 
su

b
m

it
 

a 
D

a
ta

 
R

e
c
o

v
e
ry

 
P

la
n

 
to

 
th

e
 

S
ta

te
 

H
is

to
ri

c
 

P
re

s
e
rv

a
ti

o
n

 
O

ff
ic

e
r,

 
an

d
 

s
h

a
ll

 
o

b
ta

in
 

a
p

p
ro

v
a
l 

o
f 

th
e
 

p
la

n
. 

T
h

e 

S
ta

te
 

H
is

to
ri

c
 
P

re
s
e
rv

a
ti

o
n

 
O

ff
ic

e
r 

s
h

a
ll

 
a
ls

o
 

b
e 

m
ad

e 
a
w

a
re

 
o

f 

s
it

e
s
 

n
o

t 
y

e
t 

id
e
n

ti
fi

e
d

 
o

n
 

th
e
 

p
ro

p
e
rt

y
, 

w
h

ic
h

 
m

ay
 

b
e
 

d
is

c
o

v
e
re

d
 

d
u

ri
n

g
 

g
ra

d
in

g
 

an
d

 
c
o

n
s
tr

u
c
ti

o
n

. 
T

h
e 

O
ff

ic
e
r 

s
h

a
ll

 
d

e
te

rm
in

e
 

w
h

e
th

e
r 

th
e
s
e
 
s
it

e
s
 

re
q

u
ir

e
 

p
re

s
e
rv

a
ti

o
n

, 
re

lo
c
a
ti

o
n

, 
m

it
ig

a
ti

o
n

, 

o
r 

fu
rt

h
e
r 

s
tu

d
y

. 

D
e
c
la

ra
n

t 
s
h

a
ll

 
su

b
m

it
 
it

s
 

c
o

m
p

le
te

d
 

a
rc

h
a
e
o

lo
g

ic
a
l 

fi
n

d
in

g
s
 

to
 

th
e
 
S

ta
te

 
H

is
to

ri
c
 
P

re
s
e
rv

a
ti

o
n

 
O

ff
ic

e
r 

fo
r 

re
v

ie
w

 
an

d
 

co
m

m
en

t 

b
e
fo

re
 

co
m

m
en

ci
n

g
 

w
it

h
 
th

e
 

p
ro

p
o

se
d

 
d

e
v

e
lo

p
m

e
n

t 
o

f 
th

e
 

p
ro

p
e
rt

y
. 

9 8
6

-9
9

 

8
6

-9
9

 

D
e
c
la

ra
n

t 
s
h

a
ll

 
co

m
p

ly
 

w
it

h
 

th
e
 

O
ff

ic
e
r'

s
 

re
c
o

m
m

e
n

d
a
ti

o
n

s 
in

 

a
rc

h
a
e
o

lo
g

ic
a
l 

p
la

n
. 

S
ta

te
 

H
is

to
ri

c
 

P
re

s
e
rv

a
ti

o
n

 

im
p

le
m

e
n

ti
n

g
 

D
e
c
la

ra
n

t'
s
 

A
b

o
v

e
-g

ro
u

n
d

 
a
rc

h
a
e
o

lo
g

ic
a
l 

fe
a
tu

re
s
 

p
re

s
e
n

t 
w

it
h

in
 

th
e
 

p
ro

je
c
t 

a
re

a
 
w

il
l 

b
e 

re
lo

c
a
te

d
 

b
y

 
th

e
 

a
p

p
li

c
a
n

t 
to

 
s
it

e
(
s
)
 

w
it

h
in

 

th
e
 

re
s
o

rt
. 

H
um

an
 

re
m

a
in

s 
th

a
t 

h
a
v

e
 

b
e
e
n

 
u

n
c
o

v
e
re

d
 

o
r 

th
a
t 

m
ay

 

b
e 

u
n

c
o

v
e
re

d
 

d
u

ri
n

g
 

th
e
 

c
o

u
rs

e
 

o
f 

th
is

 
p

ro
je

c
t 

s
h

a
ll

 
b

e 

d
is

in
te

re
d

, 
re

lo
c
a
te

d
 

to
 

an
 

a
lt

e
rn

a
ti

v
e
 

s
it

e
(
s
)
 

w
it

h
in

 
th

e
 

re
s
o

rt
, 

an
d

 
re

in
te

rr
e
d

 
in

 
a
c
c
o

rd
a
n

c
e
 

w
it

h
 

th
e
 

re
le

v
a
n

t 
p

ro
v

is
io

n
s
 

o
f 

C
h

a
p

te
r 

3
3

8
, 

H
aw

ai
i 

R
e
v

is
e
d

 
S

ta
tu

te
s
, 

a
s 

am
en

d
ed

, 
an

d
 

in
 

c
o

m
p

li
a
n

c
e
 

w
it

h
 

re
q

u
ir

e
m

e
n

ts
 

o
f 

th
e
 
S

ta
te

 
D

e
p

a
rt

m
e
n

t 
o

f 
H

e
a
lt

h
. 

7
. 

A
 

d
e
v

e
lo

p
m

e
n

t 
im

p
le

m
e
n

ta
ti

o
n

 
p

la
n

 
re

la
te

d
 

to
 

th
e
 

p
ro

p
o

se
d

 
ro

a
d

w
a
y

 
m

o
d

if
ic

a
ti

o
n

s
, 

s
h

a
ll

 
b

e
 

a
p

p
ro

v
e
d

 
b

y
 

th
e
 
D

ir
e
c
to

r 

o
f 

th
e
 

D
e
p

a
rt

m
e
n

t 
o

f 
L

an
d

 
U

ti
li

z
a
ti

o
n

 
in

 
c
o

n
s
u

lt
a
ti

o
n

 
w

it
h

 
th

e
 

C
it

y
 

D
e
p

a
rt

m
e
n

t 
o

f 
T

ra
n

s
p

o
rt

a
ti

o
n

 
an

d
 

th
e
 
S

ta
te

 
D

e
p

a
rt

m
e
n

t 
o

f 

T
ra

n
s
p

o
rt

a
ti

o
n

, 
p

ri
o

r 
to

 
te

n
ta

ti
v

e
 

s
u

b
d

iv
is

io
n

 
a
p

p
ro

v
a
l.

 

Im
p

ro
v

e
m

e
n

ts
 

w
h

ic
h

 
w

il
l 

b
e
 

p
h

a
se

d
 

th
ro

u
g

h
o

u
t 

th
e
 

d
e
v

e
lo

p
m

e
n

t 
o

f 

th
e
 

e
n

ti
re

 
p

ro
je

c
t,

 
an

d
 

w
h

ic
h

 
w

il
l 

b
e 

im
p

le
m

e
n

te
d

 
a
t 

th
e
 

D
e
c
la

ra
n

t'
s
 
c
o

s
t,

 
in

c
lu

d
e
 

th
e
 

fo
ll

o
w

in
g

 
it

e
m

s:
 

a
) 

C
h

a
n

n
e
li

z
in

g
 

th
e
 

in
te

rs
e
c
ti

o
n

 
o

f 
W

es
t 

K
u

il
im

a
 

D
ri

v
e
 

an
d

 

K
~
m
e
h
a
m
e
h
a
 

H
ig

h
w

ay
; 

b
) 

C
o

n
s
tr

u
c
ti

n
g

 
le

f
t-

tu
r
n

 
s
to

ra
g

e
 

an
d

 
d

e
c
e
le

ra
ti

o
n

 
la

n
e
s 

o
n

 
K

am
eh

am
eh

a 
H

ig
h

w
ay

 
a
t 

K
u

il
im

a
 

an
d

 
W

es
t 

K
u

il
im

a
 
D

ri
v

e
s;

 

c
) 

U
p

g
ra

d
in

g
 

th
e
 

in
te

rs
e
c
ti

o
n

 
o

f 
K

am
eh

am
eh

a 
H

ig
h

w
ay

 
an

d
 

K
ah

u
k

u
 

A
ir

p
o

rt
 

R
o

ad
 

(M
a
rc

o
n

i 
R

o
ad

) 
w

it
h

 
le

f
t-

tu
r
n

 
s
to

ra
g

e
 

an
d

 

d
e
c
e
le

ra
ti

o
n

 
la

n
e
s
 

o
n

 
K

am
eh

am
eh

a 
H

ig
h

w
ay

; 

d
) 

S
ig

n
a
li

z
in

g
 

K
am

eh
am

eh
a 

H
ig

h
w

ay
 
a
t 

K
ah

u
k

u
 

A
ir

p
o

rt
 

R
oa

d 

an
d

 
a
t 

W
es

t 
K

u
il

im
a
 
D

ri
v

e
. 

1
0

 



e
) 

P
ro

v
id

in
g

 
a 

to
ta

l 
o

f 
s
ix

 
b

u
s 

tu
rn

o
u

ts
 

a
lo

n
g

 
th

e
 

p
o

rt
io

n
 

o
f 

K
am

eh
am

eh
a 

H
ig

h
w

ay
 

fr
o

n
ti

n
g

 
th

e
 
re

s
o

rt
. 

T
h

e 
b

u
s 

tu
rn

o
u

ts
 

s
h

a
ll

 
b

e 
lo

c
a
te

d
 

n
e
a
r 

e
a
c
h

 
o

f 
th

e
 

e
n

tr
a
n

c
e
s 

to
 

th
e
 

re
s
o

rt
, 

o
n

 

b
o

tp
 
s
id

e
s
 
o

f 
K

am
eh

am
eh

a 
H

ig
h

w
ay

. 

A
ll

 
ro

ad
w

ay
s 

an
d

 
in

te
rs

e
c
ti

o
n

s
 

w
it

h
in

 
th

e
 
T

u
rt

le
 

B
ay

 
R

e
so

rt
 

e
x

p
a
n

si
o

n
 
p

ro
je

c
t 

to
 

b
e 

d
e
d

ic
a
te

d
 

to
 

th
e
 
C

it
y

 
an

d
 

C
o

u
n

ty
 
s
h

a
ll

 
b

e 

d
e
si

g
n

e
d

 
in

 
a
c
c
o

rd
a
n

c
e
 

w
it

h
 
C

it
y

 
an

d
 

F
e
d

e
ra

l 
s
ta

n
d

a
rd

s
 

fo
r 

C
it

y
 

ro
ad

w
ay

s 
an

d
 

S
ta

te
 

an
d

 
F

e
d

e
ra

l 
s
ta

n
d

a
rd

s
 

fo
r 

im
p

ro
v

e
m

e
n

ts
 

a
lo

n
g

 

K
am

eh
am

eh
a 

H
ig

h
w

ay
. 

A
ll

 
m

a
jo

r 
ro

ad
w

ay
s 

to
 

b
e 

c
o

n
s
tr

u
c
te

d
 

b
y

 
th

e
 

D
e
c
la

ra
n

t,
 

a
s 

r
e
f
l
e
c
t
~
d
 

o
n

 
E

x
h

ib
it

 
IV

, 
w

h
e
th

e
r 

p
ri

v
a
te

 
o

r 
p

u
b

li
c
, 

s
h

a
ll

 
b

e 
o

p
en

 
to

 
th

e
 

p
u

b
li

c
. 

K
ah

u
k

u
 

A
ir

p
o

rt
 

R
oa

d 
(M

a
rc

o
n

i 
R

o
ad

) 

s
h

a
ll

 
b

e 
o

p
e
n

 
to

 
th

e
 

p
u

b
li

c
. 

D
e
c
la

ra
n

t 
s
h

a
ll

 
m

in
im

iz
e
 

th
e
 

u
se

 
o

f 
a
u

to
m

o
b

il
e
s 

b
y

 
v

is
it

o
rs

 

a
t 

th
e
 

re
s
o

rt
 

b
y

 
im

p
le

m
e
n

ti
n

g
 
a
lt

e
rn

a
ti

v
e
 

tr
a
n

s
p

o
rt

a
ti

o
n

 
m

o
d

es
 

w
h

ic
h

 
m

ay
 

in
c
lu

d
e
 

th
e
 

fo
ll

o
w

in
g

: 
s
h

u
tt

le
 

s
e
rv

ic
e
 

b
et

w
ee

n
 

H
o

n
o

lu
lu

 
In

te
rn

a
ti

o
n

a
l 

A
ir

p
o

rt
 

an
d

 
W

a
ik

ik
i 

to
 

th
e
 

re
s
o

rt
 

a
re

a
; 

s
h

u
tt

le
 
s
e
rv

ic
e
 

o
r 

ex
p

an
d

ed
 

M
TL

 
o

p
e
ra

ti
o

n
s
 

to
 

ac
co

m
m

o
d

at
e 

re
s
o

rt
 

v
is

it
o

r 
tr

ip
s
 

to
 

an
d

 
fr

o
m

 
th

e
 
P

o
ly

n
e
si

a
n

 
C

u
lt

u
ra

l 
C

e
n

te
r 

an
d

 

H
a
le

iw
a
; 

ji
tn

e
y

 
s
e
rv

ic
e
 

w
it

h
in

 
th

e
 
re

s
o

rt
. 

T
h

e 
D

e
c
la

ra
n

t 
an

d
 
it

s
 

s
u

c
c
e
s
s
o

rs
 

o
r 

a
s
s
ig

n
s
, 

s
h

a
ll

 
p

ro
v

id
e
 

tr
a
n

s
p

o
rt

a
ti

o
n

 
s
e
rv

ic
e
s
, 

a
t 

a 
re

a
so

n
a
b

le
 
c
o

s
t 

to
 

e
m

p
lo

y
e
e
s,

 
fo

r 

e
m

p
lo

y
e
e
s 

co
m

m
u

ti
n

g
 

to
 

an
d

 
fr

o
m

 
th

e
 

re
s
o

rt
. 

T
h

e 
em

p
lo

y
ee

 

tr
a
n

s
p

o
rt

a
ti

o
n

 
s
e
rv

ic
e
 

s
h

a
ll

 
p

ic
k

 
u

p
 

an
d

 
d

ro
p

 
o

ff
 
e
m
~
l
o
y
e
e
s
 

a
t 

s
p

e
c
if

ie
d

 
p

o
in

ts
 

in
 

th
e
 
a
re

a
s
 

fr
o

m
 

H
a
le

iw
a
 
to

 
K

aa
aw

a.
 

T
h

is
 

a
re

a
 

o
f 

s
e
rv

ic
e
 

m
ay

 
b

e 
m

o
d

if
ie

d
 

b
y

, 
an

d
 

w
it

h
 

th
e
 

a
p

p
ro

v
a
l 

o
f,

 
th

e
 

S
ta

te
 

D
e
p

a
rt

m
e
n

t 
o

f 
T

ra
n

s
p

o
rt

a
ti

o
n

, 
u

p
o

n
 

th
e
 

re
q

u
e
s
t 

o
f 

D
e
c
la

ra
n

t,
 

it
s
 

s
u

c
c
e
s
s
o

rs
 

o
r 

a
s
s
ig

n
s
. 

T
h

e 
em

p
lo

y
ee

 

1
1

 

8
6

-S
9

 

tr
a
n

s
p

o
rt

a
ti

o
n

 
s
e
rv

ic
e
 
s
h

a
ll

 
b

e
 
e
s
ta

b
li

s
h

e
d

 
a
t 

th
e
 

c
o

m
p

le
ti

o
n

 
o

f 

P
h

a
se

 
II

 
o

f 
th

e
 
re

s
o

rt
, 

s
e
t 

fo
rt

h
 

in
 

E
x

h
ib

it
 

II
I 

a
tt

a
c
h

e
d

 
h

e
re

to
. 

T
h

e 
re

s
o

rt
 

a
s
s
o

c
ia

ti
o

n
 
s
h

a
ll

 
w

o
rk

, 
in

 
c
o

n
ju

n
c
ti

o
n

 
w

it
h

 
th

e
 

S
ta

te
 

D
e
p

a
rt

m
e
n

t 
o

f 
T

ra
n

s
p

o
rt

a
ti

o
n

; 
to

 
c
o

o
rd

in
a
te

 
th

e
 

tr
a
n

s
p

o
rt

a
ti

o
n

 
n

e
e
d

s 
o

f 
th

e
 

g
u

e
s
ts

 
an

d
 

e
m

p
lo

y
e
e
s 

o
f 

th
e
 

re
s
o

rt
. 

8
. 

A
n 

o
v

e
ra

ll
 

u
rb

a
n

 
d

e
si

g
n

 
p

la
n

 
an

d
 

la
n

d
sc

a
p

e
 

p
la

n
 

fo
r 

th
e
 

re
s
o

rt
 

s
h

a
ll

 
b

e 
su

b
m

it
te

d
 

to
 

an
d

 
a
p

p
ro

v
e
d

 
b

y
.t

h
e
 

D
e
p

a
rt

m
e
n

t 
o

f 

L
an

d
 

U
ti

li
z
a
ti

o
n

 
p

ri
o

r 
to

 
te

n
ta

ti
v

e
 

s
u

b
d

iv
is

io
n

 
a
p

p
ro

v
a
l 

o
r 

is
s
u

a
n

c
e
 

o
f 

d
e
v

e
lo

p
m

e
n

t,
 

b
u

il
d

in
g

 
p

e
rm

it
s
. 

th
e
 

D
e
c
la

ra
n

t 

In
 
a
d

d
it

io
n

, 

s
h

a
ll

 
su

b
m

it
 

a
t 

e
a
c
h

 
p

h
a
se

 
o

f 

s
it

e
 

p
la

n
s
 

an
d

 

p
re

li
m

in
a
ry

 
a
rc

h
it

e
c
tu

ra
l 

d
ra

w
in

g
s 

fo
r 

th
e
 

d
e
v

e
lo

p
m

e
n

t 
to

 
th

e
 

D
e
p

a
rt

m
e
n

t 
o

f 
L

an
d

 
U

ti
li

z
a
ti

o
n

 
fo

r 
re

v
ie

w
 

an
d

 
a
p

p
ro

v
a
l 

to
 

in
s
u

re
 

th
a
t 

th
e
 

u
rb

a
n

 
d

e
si

g
n

 
o

b
je

c
ti

v
e
s
 
s
e
t 

fo
rt

h
 

h
e
re

in
, 

a
re

 
a
d

h
e
re

d
 

to
. 

S
p

e
c
if

ic
 

d
e
si

g
n

 
s
ta

n
d

a
rd

s
 

th
a
t 

s
h
a
l
~
 

b
e 

c
o

m
p

li
e
d

 
w

it
h

, 
b

u
t 

w
h

ic
h

 
s
h

a
ll

 
n

o
t 

b
e
 

a
p

p
li

e
d

 
to

 
th

e
 
e
x

is
ti

n
g

 
T

u
rt

le
 

B
ay

 
H

il
to

n
 

an
d

 

th
e
 

K
u

il
im

a
 

E
a
st

 
an

d
 

W
es

t 
c
o

n
d

o
m

in
iu

m
s,

 
in

c
lu

d
e
 

th
e
 

fo
ll

o
w

in
g

: 

a
. 

G
e
n

e
ra

l 
h

e
ig

h
t 

li
m

it
s
 
s
h

a
ll

 
b

e 
a
s 

p
ro

v
id

e
d

 
in

 
S

e
c
ti

o
n

 

l.
c
. 

o
f 

th
e
 

K
o

o
la

u
lo

a
 

D
ev

el
o

p
m

en
t 

P
la

n
, 

a
s 

am
en

d
ed

 
(O

rd
in

a
n

c
e
 

8
5

-

5
0

).
 

b
. 

A
ll

 
s
tr

u
c
tu

re
s
 
s
h

a
ll

 
g

e
n

e
ra

ll
y

 
b

e 
s
e
t 

b
a
c
k

 
a 

m
in

im
um

 

d
is

ta
n

c
e
 

o
f 

th
re

e
 

h
u

n
d

re
d

 
(3

0
0

) 
fe

e
t 

in
la

n
d

 
fr

o
m

 
th

e
 

c
e
rt

if
ie

d
 

s
h

o
re

li
n

e
o

 
S

tr
u

c
tu

re
s
 

lo
c
a
te

d
 

b
e
tw

e
e
n

 
o

n
e 

h
u

n
d

re
d

 
(1

0
0

) 
fe

e
t 

an
d

 

th
re

e
 

h
u

n
d

re
d

 
(3

0
0

) 
fe

e
t 

in
la

n
d

 
fr

o
m

 
th

e
 
c
e
rt

if
ie

d
 
s
h

o
re

li
n

e
 
w

il
l 

b
e
 

s
u

b
je

c
t 

to
 

d
e
si

g
n

 
re

v
ie

w
 

an
d

 
a
p

p
ro

v
a
l 

b
y

 
th

e
 

D
e
p

a
rt

m
e
n

t 
o

f 

L
an

d
 
U

ti
li

z
a
ti

o
n

. 

c
. 

N
o 

s
tr

u
c
tu

re
 

s
h

a
ll

 
b

e
 

lo
c
a
te

d
 

b
e
tw

e
e
n

 
th

e
 

c
e
rt

if
ie

d
 

s
h

o
re

li
n

e
 

an
d

 
o

n
e
 

h
u

n
d

re
d

 
(1

0
0

) 
fe

e
t 

in
la

n
d

 
o

f 
th

e
 

c
e
rt

if
ie

d
 

1
2

 

8
6

-9
9

 



8
6

-3
9

 

s
h

o
re

li
n

e
, 

w
it

h
 

th
e
 

fo
ll

o
w

in
g

 
e
x

c
e
p

ti
o

n
s
: 

p
e
d

e
s
tr

ia
n

 
b

ri
d

g
e
s
, 

p
e
d

e
s
tr

ia
n

 
w

a
lk

w
a
y

s,
 

o
r 

o
th

e
r 

a
c
c
e
s
s
 

im
p

ro
v

e
m

e
n

ts
; 

d
ra

in
a
g

e


re
la

te
d

 
im

p
ro

v
e
m

e
n

ts
; 

p
a
rk

 
b

e
n

c
h

e
s,

 
sh

o
w

e
rs

 
o

r 
o

th
e
r 

s
tr

u
c
tu

re
s
 

th
a
t 

m
ay

 
b

e 
re

q
u

ir
e
d

 
b

y
 
S

ta
te

 
o

r 
F

e
d

e
ra

l 
a
g

e
n

c
ie

s
. 

In
 

n
o

 
e
v

e
n

t 

s
h

a
ll

 
a
n

y
 

c
o

n
c
e
s
s
io

n
 

o
r 

c
o

m
fo

rt
 
s
ta

ti
o

n
 

b
e
 

lo
c
a
te

d
 

b
e
tw

e
e
n

 
th

e
 

c
e
r
ti

f
ie

d
 

s
h

o
re

li
n

e
 

an
d

 
o

n
e
 

h
u

n
q

re
d

 
(1

0
0

) 
fe

e
t 

in
la

n
d

 
o

f 
th

e
 

c
e
r
ti

f
ie

d
 
s
h

o
re

li
n

e
. 

d
. 

S
tr

u
c
tu

re
s
 

in
 

th
e
 

p
a
rc

e
ls

 
fr

o
n

ti
n

g
 

K
aw

el
a 

B
ay

 
an

d
 

K
aw

el
a 

P
o

in
t 

fr
o

n
ti

n
g

 
T

u
rt

le
 

B
ay

 
o

v
e
r 

f
if

ty
 

(5
0

) 
fe

e
t 

in
 
h

e
ig

h
t 

s
h

a
ll

 
b

e 

s
e
t 

b
a
c
k

 
a 

m
in

im
u

m
 

d
is

ta
n

c
e
 

o
f 

th
re

e
 

h
u

n
d

re
d

 
(3

0
0

) 
fe

e
t 

in
la

n
d

 

fr
o

m
 

th
e
 
c
e
r
ti

f
ie

d
 
s
h

o
re

li
n

e
. 

e
. 

F
o

r 
e
a
c
h

 
in

c
re

m
e
n

t 
fr

o
n

ti
n

g
 

K
aw

el
a 

B
ay

 
an

d
 

K
aw

el
a 

P
o

in
t 

fr
o

n
ti

n
g

 
T

u
rt

le
 

B
ay

 
th

a
t 

is
 

lo
c
a
te

d
 

b
e
tw

e
e
n

 
o

n
e
 

h
u

n
d

re
d

 
(1

0
0

) 

fe
e
t 

an
d

 
th

re
e
 

h
u

n
d

re
d

 
(3

0
0

) 
fe

e
t 

fr
o

m
 

th
e
 
s
h

o
re

li
n

e
, 

th
e
re

 
s
h

a
ll

 

b
e
 

a 
m

ax
im

um
 

b
u

il
d

in
g

 
to

 
la

n
d

 
c
o

v
e
ra

g
e
 
r
a
ti

o
 
o

f 
te

n
 

p
e
rc

e
n

t 
(1

0%
) 

o
f 

th
e
 

la
n

d
 

a
re

a
 

m
ak

ai
 

o
f 

th
e
 

th
re

e
 

h
u

n
d

re
d

 
(3

0
0

) 
fo

o
t 

li
n

e
 

to
 

th
e
 
p

ro
p

e
rt

y
 
li

n
e
 

a
n

d
 

b
u

il
d

in
g

s
 
s
h

a
ll

 
h

a
v

e
 

s
ta

g
g

e
re

d
 

h
e
ig

h
ts

 
w

it
h

 

a 
m

ax
im

um
 
h

e
ig

h
t 

o
f 

f
if

ty
 

(5
0

) 
fe

e
t.

 
T

h
e 

p
e
rc

e
n

ta
g

e
 

o
f 

a
n

y
 

g
iv

e
n

 

s
e
c
ti

o
n

 
s
h

a
ll

 
n

o
t 

b
e
 
c
lu

s
te

re
d

. 

9
. 

G
e
n

e
ra

l 
a
rc

h
it

e
c
tu

ra
l 

an
d

 
d

e
s
ig

n
 

g
o

a
ls

 
th

a
t 

th
e
 

re
s
o

rt
 

w
il

l 
s
tr

iv
e
 

to
 

a
c
h

ie
v

e
 

in
c
lu

d
e
 

fo
ll

o
w

in
g

: 

a
. 

T
h

e 
g

e
n

e
ra

l 
a
rc

h
it

e
c
tu

ra
l 

c
h

a
ra

c
te

r 
o

f 
th

e
 

re
s
o

rt
 

w
il

l 

b
e 

s
im

il
a
r 

to
 

th
a
t 

o
f 

a 
"k

a
m

a
a
in

a
 

e
s
ta

te
"
 

-
d

is
p

la
y

in
g

 

h
o

s
p

it
a
li

ty
 

an
d

 
e
le

g
a
n

c
e
, 

o
v

e
rl

a
id

 
w

it
h

 
fu

n
d

a
m

e
n

ta
l 

s
im

p
li

c
it

y
 

an
d

 
ti

m
e
le

s
s
n

e
s
s
. 

b
. 

T
h

e 
re

s
o

rt
 

w
il

l 
s
tr

iv
e
 

to
 

im
p

le
m

e
n

t 
e
x

te
n

s
iv

e
, 

lu
s
h

 

la
n

d
s
c
a
p

in
g

 
to

 
e
n

h
a
n

c
e
 

th
e
 
e
s
ta

te
-
li

k
e
 
q

u
a
li

ty
 
o

f 
th

e
 

lo
w

 
d

e
n

s
it

y
 

1
3

 

8
6

 .. 9
9

 

b
u

il
d

in
g

s
, 

an
d

 
to

 
p

ro
v

id
e
 

a 
se

n
se

 
o

f 
v

is
u

a
l 

c
o

n
ti

n
u

it
y

 
th

ro
u

g
h

o
u

t 

th
e
 

re
s
o

rt
. 

E
x

is
ti

n
g

 
ir

o
n

w
o

o
d

 
tr

e
e
s
, 

an
d

 
o

th
e
r 

e
x

is
ti

n
g

 

v
e
g

e
ta

ti
o

n
 

w
il

l 
b

e 
p

re
se

rv
e
d

 
an

d
 

in
c
o

rp
o

ra
te

d
 

in
to

 
th

e
 

la
n

d
sc

a
p

in
g

 
sc

h
em

e 
w

h
er

e 
p

o
s
s
ib

le
. 

c
. 

T
h

e 
p

u
b

li
c
 

w
al

k
w

ay
 

th
a
t 

p
ro

v
id

e
s 

a
c
c
e
ss

 
th

ro
u

g
h

o
u

t 
th

e
 

s
h

o
re

li
n

e
 

ea
se

m
en

t 
a
re

a
 
w

il
l 

b
e 

c
o

n
fi

g
u

re
d

 
in

 
an

 
u

n
d

u
la

ti
n

g
 
li

n
e
 

th
ro

u
g

h
o

u
t 

th
e
 

ea
se

m
en

t 
a
re

a
. 

d
. 

E
ac

h
 

o
f 

th
e
 

p
u

b
li

c
 

p
e
d

e
st

ri
a
n

w
a
y

s 
to

 
th

e
 
s
h

o
re

li
n

e
, 

w
it

h
 

th
e
 

e
x

c
e
p

ti
o

n
 
o

f 
th

e
 

p
e
d

e
st

ri
a
n

w
a
y

 
to

 
K

a
lo

k
o

ik
i 

b
e
a
c
h

, 
w

il
l 

b
e 

a
p

p
ro

x
im

a
te

ly
 
fi

ft
e
e
n

 
(1

5
) 

fe
e
t 

w
id

e,
 

an
d

 
w

il
l 

c
o

n
ta

in
 

a 
s
li

g
h

tl
y

 

u
n

d
u

la
ti

n
g

 
w

al
k

w
ay

 
to

 
a
ll

o
w

 
fo

r 
p

la
n

ti
n

g
s 

o
f 

c
o

c
o

n
u

t 
tr

e
e
s
.·

 

1
0

. 
D

e
c
la

ra
n

t 
s
h

a
ll

 
co

m
p

ly
 

w
it

h
 
a
ll

 
o

f 
th

e
 

c
o

n
d

it
io

n
s 

s
e
t 

fo
rt

h
 

in
 

th
e
 

F
in

d
in

g
s 

o
f 

F
a
c
t,

 
C

o
n

c
lu

si
o

n
s 

o
f 

L
aw

 
an

d
 

D
e
c
is

io
n

 
an

d
 

O
rd

e
r 

o
f 

th
e
 
S

ta
te

 
L

an
d 

U
se

 
C

o
m

m
is

si
o

n
, 

d
a
te

d
 

M
ar

ch
 

2
7

, 
1

9
8

6
, 

in
 

re
la

ti
o

n
 

to
 

th
e
 

a
p

p
ro

v
a
l 

o
f 

th
e
 
d

is
tr

ic
t 

b
o

u
n

d
ar

y
 

am
en

d
m

en
t 

fo
r 

K
u

il
im

a
 

D
ev

el
o

p
m

en
t 

C
om

pa
ny

, 
a
s 

th
e
 

sa
m

e 
m

ay
 

b
e 

am
en

d
ed

 
fr

o
m

 
ti

m
e
 

to
 

ti
m

e
. 

1
1

. 
D

e
c
la

ra
n

t 
s
h

a
ll

 
e
s
ta

b
li

s
h

 
a 

c
h

il
d

 
c
a
re

 
c
e
n

te
r 

w
it

h
 

a
p

p
li

c
a
b

le
 

re
so

u
rc

e
s 

a
n

d
/o

r 
s
e
rv

ic
e
 
p

ro
v

id
e
rs

 
w

it
h

in
 

th
e
 

re
g

io
n

, 

an
d

 
s
h

a
ll

 
d

e
d

ic
a
te

 
a
p

p
ro

x
im

a
te

ly
 
o

n
e
-h

a
lf

 
a
c
re

 
o

f 
la

n
d

 
w

it
h

in
 
o

r 

o
u

ts
id

e
 

o
f 

th
e
 
p

ro
je

c
t 

s
it

e
 

to
 

th
e
 

N
o

rt
h

 
S

h
o

re
 

C
a
re

e
r 

T
ra

in
in

g
 

C
o

rp
o

ra
ti

o
n

 
fo

r 
th

e
 

p
u

rp
o

se
 

o
f 

e
s
ta

b
li

s
h

in
g

 
a 

c
h

il
d

 
c
a
re

 
c
e
n

te
r 

to
 

s
e
rv

ic
e
 

c
h

il
d

re
n

 
o

f 
em

p
lo

y
ee

s 
o

f 
th

e
 

re
s
o

rt
. 

D
e
c
la

ra
n

t'
s
 

p
ro

p
o

sa
l 

fo
r 

th
e
 
c
h

il
d

 
c
a
re

 
c
e
n

te
r 

s
h

a
ll

 
b

e 
re

v
ie

w
ed

 
an

d
 

ap
p

ro
v

ed
 

by
 

th
e
 

K
u

il
im

a
 

N
o

rt
h

 
S

h
o

re
 
S

tr
a
te

g
y

 
P

la
n

n
in

g
 

C
o

m
m

it
te

e 
an

d
 

th
e
 

C
it

y
 

an
d

 
C

o
u

n
ty

 
o

f 
H

o
n

o
lu

lu
's

 
O

ff
ic

e
 
o

f 
H

um
an

 
R

e
so

u
rc

e
s 

p
ri

o
r 

to
 

c
o

m
p

le
ti

o
n

 
o

f 
th

e
 
f
ir

s
t 

h
o

te
l.

 

1
4

 

8
6

·3
9

 



1
2

. 
D

e
c
la

ra
n

t 
s
h

a
ll

 
e
s
ta

b
li

s
h

 
an

 
em

p
lo

y
m

en
t 

p
ro

g
ra

m
 

fo
r 

re
s
id

e
n

ts
 

o
f 

su
rr

o
u

n
d

in
g

 
c
o

m
m

u
n

it
ie

s 
in

 
c
o

o
rd

in
a
ti

o
n

 
w

it
h

 

a
p

p
li

c
a
b

le
 

re
so

u
rc

e
s 

a
n

d
/o

r 
s
e
rv

ic
e
 

p
ro

v
id

e
rs

 
in

 
th

e
 

re
g

io
n

. 

D
e
c
la

ra
n

t'
s
 

p
ro

p
o

se
d

 
em

p
lo

y
m

en
t 

p
ro

g
ra

m
 
s
h

a
ll

 
b

e 
re

v
ie

w
e
d

 
an

d
 

a
p

p
ro

v
e
d

 
b

y
 

th
e
 

K
u

il
im

a
 

N
o

rt
h

 
S

h
o

re
 
S

tr
a
te

g
y

 
P

la
n

n
in

g
 

C
o

m
m

it
te

e
. 

D
e
c
la

ra
n

t 
s
h

a
ll

 
c
o

n
tr

ib
u

te
 

.a
 

m
in

im
um

 
o

f 
F

iv
e
 

H
u

n
d

re
d

 

T
h

o
u

sa
n

d
 

D
o

ll
a
rs

 
($

5
0

0
,0

0
0

.0
0

) 
t
o
w
a
r
d
~
 

th
e
 

e
s
ta

b
li

s
h

m
e
n

t 
an

d
 

im
p

le
m

e
n

ta
ti

o
n

 
o

f 
th

e
 

em
p

lo
y

m
en

t 
p

ro
g

ra
m

 
th

a
t 

h
a
s 

b
ee

n
 

a
p

p
ro

v
e
d

. 

P
a
y

m
e
n

ts
 

s
h

a
ll

 
b

e 
m

ad
e 

to
 

a 
c
o

m
m

u
n

it
y

-b
a
se

d
 

n
o

n
-p

ro
fi

t,
 

c
h

a
ri

ta
b

le
 

c
o

rp
o

ra
ti

o
p

 
o

r 
a
s
s
o

c
ia

ti
o

n
, 

o
r 

g
o

v
e
rn

m
e
n

ta
l 

b
o

d
y

, 
a
s 

d
e
te

rm
in

e
d

 
b

y
 

D
e
c
la

ra
n

t 
an

d
 

th
e
 
O

ff
ic

e
 

o
f 

H
um

an
 

R
e
so

u
rc

e
s.

 

P
ay

m
en

ts
 
s
h

a
ll

 
b

e 
m

ad
e 

in
 

th
e
 

fo
ll

o
w

in
g

 
m

an
n

er
: 

A
n

n
u

al
 

p
ay

m
en

ts
 

in
 

th
e
 

am
o

u
n

t 
o

f 
O

N
E 

H
U

N
D

R
ED

 
T

W
E

N
T

Y
-F

IV
E

 

TH
O

U
SA

N
D

 
D

O
LL

A
R

S 
($

1
2

5
,0

0
0

.0
0

),
 

p
a
y

a
b

le
 

in
 

in
c
re

m
e
n

ts
 

o
v

e
r 

th
e
 

c
o

u
rs

e
 

o
f 

o
n

e
 

y
e
a
r,

 
fo

r 
fo

u
r 

(4
) 

y
e
a
rs

, 
w

it
h

 
th

e
 
f
ir

s
t 

p
ay

m
en

t 
to

 

b
e 

m
ad

e 
u

p
o

n
 

th
e
 

g
ra

n
ti

n
g

 
o

f 
D

e
c
la

ra
n

t'
s
 

re
q

u
e
st

e
d

 
z
o

n
e
 

c
h

a
n

g
e
, 

an
d

 
w

it
h

 
su

b
se

q
u

e
n

t 
p

ay
m

en
ts

 
p

a
y

a
b

le
 

o
n

 
th

e
 
f
ir

s
t 

d
ay

 
o

f 
e
a
c
h

 

s
u

c
c
e
s
s
iv

e
 

y
e
a
r 

th
e
re

a
ft

e
r.

 

1
3

. 
D

e
c
la

ra
n

t 
s
h

a
ll

 
u

se
 
it

s
 

b
e
s
t 

e
ff

o
rt

s
 

to
 
p

e
rp

e
tu

a
te

, 
w

o
rk

 

w
~
t
h
,
 

an
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Figure2.TaxMapKey5-6-03showingportionofprojectarea
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Figure3.TaxMapKey5-7-1showingportionofprojectarea
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Table1.SummaryofSoilswithinProjectArea

SoilTypeAcres
%of

Project
Area

DescriptionPermeabilityRunoff
Erozion
Hazard

Suitability

JaucusSand(0-15%slope)27833SinglegrainedsandsRapidVeryslowtopondedSlightPasture,sugarcane,truck
crops,urbandevelopment

PearlHarborClay22727
Mottledclaysurfacelayerovermottled

claysubsoil,overmuckorpeatVeryslowVeryslowtopondedSlight
Pasture,sugarcane,taro,

bananas

WaialuaSiltyClay(0-3%slope)10513
Siltyclaysurfacelayeroversubsoilof
blockysiltyclayovermottledsiltyclay

substratum
ModerateSlowSlightPasture,sugarcaneand,

truckcrops

KalokoClay9611Claysurfacelayeroverclayandsiltclay
subsoils

Moderately
slowtoslow

SlowtoveryslowSlightPastureandsugarcane

LahainaSiltyClay(7-15%slope)395

Severelyerodedsiltyclaysurfacelayer
overblockysiltyclayandsiltyclay

loamsubsoiloverweatheredigneous
rocksubstratum

ModerateMediumModerateSugarcaneandpineapple

Limestoneoutcrop273Cementedcoralorcalcareoussandn/an/an/a
Militaryinstallations,

quarries,urban
developemtn

MokuleiClayLoam202Clayloamsurfacelayeroversandand
loamysandsubsoils

ModerateVeryslowSlightPasture,sugarcaneand
truckcrops

Beaches192Sandy,gravellyorcobblyareasn/an/an/aRecreation

MokuleiLoam182
Clayloamsurfacelayeroversandand

loamysandsubsoilsModerateVeryslowSlight
Pasture,sugarcaneand,

truckcrops

KaenaClay(2-6%slope)61
Claysurfacelayeroverclaysubsoil

overhighlyweatheredgravelSlowSlowSlight
Pasture,sugarcane,

homesites

WaialuaSiltyClay(3-8%slope)51
Siltyclaysurfacelayeroversubsoilof
blockysiltyclayovermottledsiltyclay

substratum
ModerateSlowSlightPasture,sugarcaneand

truckcrops

Total840100
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Figure8.ProposedTestExcavationAreasandTurtleBayLands-OpenSpaceLands
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Figure9.RevisedTestExcavationAreasandTurtleBayLands-OpenSpaceLands
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Figure11.SurfacesitesandTestAreasshowingextentofKahukuArmyAirfieldcomplex(hatchedareas)
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Figure57.TransmittingaerialsatMarconiStation(fromterrastories.com)
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Figure93.LocationoftrenchesinTestAreaB
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Figure97.TestAreaBstratigraphicprofile1
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Table3.SummaryofManualProfilesinTestAreaC

Profile
Profile
length
(m)

Max.
Trench
Depth
(m)

Layer
Depthof
Layer
(mbs)

Average
thickness
oflayer
(m)

SoilcolorMunsellMatrixStructureInclusionsLowerboundaryDeposittypeDisturbanceCulturalremains

I0.0-0.10.10Palebrown10YR6/3SandLoose,unconsolidated90%organicmaterialDistinct/wavyRecentduffIntact-
II0.1-4.14.00Verypalebrown10YR8/3SandUnconsolidatedIronwoodrootsDistinct/wavyAeolianduneIntact-
III4.1-4.750.65Verypalebrown10YR8/3BeddedSandConsolidatedRootconcretionsAbrupt/wavyAeolianduneIntact-
IV4.75+---Limestone---BedrockIntact-

I0.0-0.150.15Verydarkbrown7.5YR2.5/2SandUnconsolidated90%organicmaterial(ironwood
cones,needles,roots)

Distinct/wavyRecentduffIntact-
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Figure121.LocationofsitesandtrenchesinTestAreaD
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Figure151.LocationofSitesandtrenchesinTestAreaF
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Table6.SummaryofburialsidentifiedonTBRproperty

Site
Number

Burial
Number

Location
Number
ofBurials

ResearchersDescription
FinalDispositionof

Remains

4488*11-14,17
Westsideof

KaihalalaBay-
TestAreaC

8

Kennedy(1992),Malyand
Rosendahl(1992),Carsonet
al.(1996,1999),Haunetal.

(2012)

Burials11-14consistof4disturbedburials(3sub-adults,1adultfemale)removedfromdunesouthof
KulimaPoint(Kennedy1992).Disturbedremainsof3+adultsand1bonefromsub-adultnotedby

Carsonetal.(1996,1999)insameareaanddesignatedasBurial17.Woodandnailssuggestingacoffin
werefoundinassociatedwithonesetoftheBurial17remains.Burials11-14reinterredfollowingMaly

andRosendahl(1992)BTP.Burial17curatedwithSHPDin1996andsubsequentlyreinterred.Isolated
metatarsalidentifiedduringSAIS

Burials11-14,17
Reinterred,

Treatmentof
metatarsaltobe
determinedby

O‘ahuIslandBurial
Council(OIBC)

64101
TU-20,Makai
TestAreaA

1

Bathetal.(1984),Walkeret
al.(1988a),Jensen(1989),

MalyandRosendahl(1992),
Kalima(1993)

Adultfemaleburialinwoodencoffinwithinstone-linedcystnoted1stbyBathetal.(1984),then
Walkeretal.(1988a).Burialdisinterredfollowingguidelinesin(1989b)mitigationprogram.

OsteologicalanalysisbyconductedbyKalima(1993).BurialreinterredatReintermentSiteasspecified
inMalyandRosendahl(1992)BurialTreatmentPlan(BTP).

Reinterred

64102TU-91
Walkeretal.(1988a),Jensen
(1989),MalyandRosendahl

(1992),Kalima(1993)

Adultmaleburialinflexedpositionnotedinpitfeature(HF-45)byWalkeretal.(1988a).Burial
disinterredaspartofJensen(1989b)mitigationprogram.OsteologicalanalysisbyKalima(1993).Burial

reinterredfollowingMalyandRosendahl(1992)BTP.
Reinterred

64103,4,5,6,9
MakaiTest

AreaA
5

Sullivan(1991),Jensen
(1989),MalyandRosendahl

(1992),Kalima(1993)

HumanremainsnotedduringmonitoringofgradingforHotelH-2.Twoclustersoftwoburialsfound15
mapart.Burial3isajuvenile,Burial4isainfant,Burials5and6areadults.Burialsdisinterredfollowing
guidelinesinJensen(1989b)mitigationplan.DuringosteologicalanalysisofBurials5and6byKalima

(1993),singlehumerousofthirdindividualwasnoted,designatedasBurial9.Burialreinterred
followingMalyandRosendahl(1992)BTP.

Reinterred

64237

BT-1,TUs11
and13,East

sideTBR
Property

1
Sullivan(1991),Jensen

(1989b),MalyandRosendahl
(1992),Kalima(1993)

HumanremainsnotedduringmonitoringatSite6423area,foundwithinanaturalsinkholefeatureused
asaburialpit(HF-12).Craniumandinfracranialskeletalremainsinterpretedasthoseoffemaleadult

from25to30yearsofage.BurialsdisinterredfollowingguidelinesinJensen(1989b)mitigationplanand
analysisconductedbyKalima(1993).BurialreinterredfollowingMalyandRosendahl(1992)BTP.

Reinterred

64238,10
TU-14,East

sideTBR
Property

2
Sullivan(1991),Jensen

(1989b),MalyandRosendahl
(1992),Kalima(1993)

HumanremainsnotedduringmonitoringatSite6423area,beneathresortaccessroadandwestforkof
MarconiRoad.Remainswerepartiallyarticulatedandarethoseofadultfemale.Burialsdisinterred

followingguidelinesinJensen(1989b)mitigationplanandosteologicalanalysisconductedbyKalima
(1993).Duringanalysis,fragmentaryremainsofanadditonalsub-adultwerefoundanddesignatedas

Burial10.BothsetsofremainsreinterredfollowingMalyandRosendahl(1992)BTP.

Reinterred

641115,19
EastKahuku
PointBurial

Area
5

Neller(1984),Walkeretal.
(1988b),MalyandRosendahl

(1992)

Burial15notedinduneseastofKahukuPointwasexhumedandexaminedbySHPD(Neller(1984)and
determinedtobetwocompleteskeletonsandonepartialskeleton.Walkeretal.(1988b)identifiedtwo

burials(Burial19)inpitsinTU-2inAreaB.Burial19wasre-buriedinoriginallocation.

Reinterred(Burial
15),Leftinsitu

(Burial19)

641116,18
WestKahuku
PointBurial

Area
2

Neller(1989),Walkeretal.
(1988b),MalyandRosendahl

(1992)

Burial16notedindunestowestofKahukuPointandexhumedbyHonoluluPolice.Remainswere
subsequentlyexaminedbySHPD(Neller(1989).Burial18identifiedbyWalkeretal.(1988b)inTU-24in

AreaA.Burial18wasre-buriedinitsoriginallocation.

Reinterred(Burial
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Figure166.August20,1942photographofKahukuArmyAirfield
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Figure167.MaincantonmentofKahukuArmyAirfield(fromBennett2011:54)
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A-196

Backhoe 
Trench

Trench 
length 

(m)

Max. 
Trench 
Depth 

(m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrity
Cultural   
material

I0.0-0.50.50Very dark brown7.5YR 2.5/3Sandy clay loam Fine, Friable10% limestone gravelDistinct/irregularReworked Plow zoneBasalt 
II0.5-0.950.45Yellowish red5YR 5/8SandCoarsesparse reef rubbleDistinct/wavyMarine depositedIntact-
III0.95-1.050.10Very pale brown10YR 8/4SandCoarse10% reef rubbleDistinct/wavyMarine depositedIntact-

IV1.05-2.051.00
White & very pale 

brown

Mottled 
10YR 8/1 & 

10YR 8/2
SandVery Coarse

100% weathered decomposing 
limestone

-ResidualIntact-

I0.0-0.80.80Very dark brown10YR 2/2Sandy clay loam Fine, Friable
10% limestone and basalt gravel & 

pebbles
Distinct/wavyFill- push pileRedeposited

Plastic hose, 
basalt 

II0.8-1.250.45Dark brown7.5YR 3/3Sandy clay loam Fine, Friable10% limestone gravel & pebblesDistinct/irregular
Reworked 
alluvium

Plow zone
Volcanic glass 

core
III1.25-1.60.35Strong brown7.5YR 5/6SandCoarsesparse reef rubbleAbrupt/wavyMarine depositedIntact-
IV1.6-1.640.04Brown7.5YR 5/2Calcium Cemented-Abrupt/wavyPrecipitateIntact-

V1.64-2.00.36Very pale brown
Mottled 

10YR 8/3 & 
10YR 8/4

SandCoarse20% limestone gravelDistinct/wavyMarine depositedIntact-

VI2.0-2.60.60Very pale brown10YR 8/1LimestoneCompact100% weathered decomposing -BedrockIntact-

I0.0-1.171.17Dark brown10YR 3/3Sandy clay loam Fine, Friable
50% limestone gravel, pebbles, cobbles 

and boulders
Distinct/wavyFill- push pileRedeposited

Limestone 
aggregate

II1.17-1.450.28Dark brown7.5YR 3/3Sandy clay loam Fine, Friable10% limestone gravel & pebblesDistinct/irregularReworked Plow zone-
III1.45-2.150.70Reddish yellow7.5YR 6/6SandCoarsesparse reef rubbleDistinct/wavyMarine depositedIntact-

IV2.15-2.850.70
Very pale brown & 

light gray

Mottled 
10YR 8/2 & 

10YR 7/2
SandCoarse

100% weathered decomposing 
limestone

-ResidualIntact-

I0.0-0.330.33Very dark brown10YR 2/2Sandy clay loam Fine, Friable30% basalt crusher rockDistinct/wavyFillRedepositedBasalt 
II0.33-0.760.43Very dark brown7.5YR 2.5/3Sandy clay loam Fine, Friablesparse reef rubbleDistinct/irregularReworked Plow zone-

III0.76-1.40.64Pink
Mottled 

7.5YR 8/3 & 
7.5YR 8/4

SandSingle grainsparse reef rubbleDistinct/wavyMarine depositedIntact-

IV1.4-1.950.55White10YR 8/1Sand & gravelCoarse100% weathered decomposing -ResidualIntact-
I0.0-0.50.50Dark brown7.5YR 3/2Sandy clay loam Fine, Friablesparse limestone gravelDistinct/irregularReworked Plow zone-
II0.5-0.750.25Reddish yellow7.5YR 6/6SandSingle grainsparse reef rubbleDistinct/wavyMarine depositedIntact-
III0.75-1.120.37Very pale brown10YR 7/3SandFine, single grainsparse calcium carbonateDistinct/wavyMarine depositedIntact-
IV1.12-1.20.08Very pale brown10YR 7/3 Sand & gravelCoarse100% limestoneAbrupt/wavyResidualIntact-
I0.0-0.230.23Dark brown7.5YR 3/3Sandy loamFine, Friable10% limestone gravelAbrupt/wavyReworked Plow zone-

II0.23-0.30.07
Light yellowish 

brown
10YR 6/4Sand

Loose, single 
grain

sparse reef rubbleAbrupt/smooth
Poss. Storm 

surge?
Disturbed-

III0.3-0.610.31Dark brown7.5YR 3/3Sandy loamFine, Friable10% limestone gravel & pebblesDistinct/irregularReworked Plow zone-
IV0.61-0.90.04Reddish yellow7.5YR 6/6SandFine, sinlge grainsparse reef rubbleDistinct/wavyMarine depositedIntact-

V0.9-1.350.45Very pale brown10YR 8/2SandCoarse
sparse reef rubble & calcium carbonate 

lenses
Distinct/wavyMarine depositedIntact-

VI1.35-2.10.75White10YR 8/1SandCoarse100% weathered decomposing -ResidualIntact-

I0.0-0.160.16
Light yellowish 

brown
10YR 6/4Clay loamCompact90% crushed limestoneAbrupt/smoothFill- push pileRedeposited

Limestone 
aggregate

II0.16-0.360.20Dark brown7.5YR 3/2Sandy clay loamFine, Friablesparse limestone gravel Distinct/irregularReworked Plow zone-
III0.36-1.41.04Reddish yellow7.5YR 6/6SandCoarsesparse reef rubbleAbrupt/wavyMarine depositedIntact-

IV1.4-1.50.10Very pale brown10YR 7/3
Weathered 
limestone

Compact-Abrupt/wavyBedrockIntact-

V1.5-2.10.60Very pale brown10YR 8/2SandFine100% decomposing limestone-ResidualIntact-

I0.0-0.660.66Very dark brown7.5YR 2.5/3Sandy clay loamFine, Friable1% limestone and basalt gravel, pebblesDistinct/irregular
Reworked 
alluvium

Plow zone
Waterworn 

basalt pebble

II0.66-1.520.86Reddish yellow
Mottled 

7.5YR 7/6 & 
7.5YR 6/6

Sand
Coarse, single 

grain
sparse reef rubbleDistinct/wavyMarine depositedIntact-

III1.52-2.150.63Very pale brown10YR 8/2Weathered sandCoarse100% weathered decomposing -ResidualIntact-

Test Area A Trench Stratigraphy

7.502.05
Decomposing 

limestone 
bedrock

6.602.60
Decomposing 

limestone 
bedrock

2.85

A-1-1

A-1-2

A-1-3

A-2-1

A-2-2

A-2-3

A-3-1

A-3-2

Decomposing 
limestone 
bedrock

5.602.10
Decomposing 

limestone 
bedrock

6.302.15
Decomposing 

limestone 
bedrock

6.801.95

7.40

Decomposing 
limestone 
bedrock

Decomposing 
limestone 
bedrock

5.701.20

6.602.10
Decomposing 

limestone 
bedrock



A-197

Backhoe 
Trench

Trench 
length 

(m)

Max. 
Trench 
Depth 

(m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrity
Cultural   
material

Test Area A Trench Stratigraphy

I0.0-0.450.45Very dark brown7.5YR 2.5/3Sandy clay loamFine, Friablesparse limestone gravel Distinct/irregularReworked Plow zone-
II0.45-1.250.80Strong brown7.5YR 5/8SandCoarsesparse reef rubbleDistinct/wavyMarine depositedIntact-

III1.25-1.950.75
White & very pale 

brown

Mottled 
10YR 8/1 & 

10YR 8/2
SandCoarse

100% weathered decomposing 
limestone

-ResidualIntact-

I0.0-0.30.30
Very dark grayish 

brown & dark 
brown

Mottled 
10YR 3/2 & 

10YR 3/3
Sandy loamFine, Friable-Distinct/irregular

Reworked 
alluvium

Plow zone-

II0.3-1.250.95Very pale brown
Mottled 

10YR 7/4 & 
10YR 8/2

Sand
Coarse, single 

grain
sparse reef rubbleDistinct/wavyMarine depositedIntact-

-1.25---Calcium Cemented--PrecipitateIntact-

III1.25-2.00.73
White & very pale 

brown

Mottled 
10YR 8/1 & 

10YR 8/2
Sand

Coarse, single 
grain

100% weathered decomposing 
limestone

-ResidualIntact-

I0.0-0.450.45Dark brown10YR 3/3Sandy loamFine, Friable-Distinct/irregularReworked Plow zone-

II0.45-1.340.89
Reddish yellow & 
very pale brown

Mottled 
7.5YR 6/6 & 

10YR 7/4
Sand

Coarse, single 
grain

sparse reef rubbleDistinct/wavyMarine depositedIntact-

-1.34---Calcium Cemented--PrecipitateIntact-

III1.34-2.30.83
White & very pale 

brown

Mottled 
10YR 8/1 & 

10YR 8/2
Sand

Coarse, single 
grain

100% weathered decomposing 
limestone

-ResidualIntact-

I0.0-0.450.45Dark brown10YR 3/3Sandy loamFine, Friable-Distinct/irregularReworked Plow zonePlastic 

II0.45-1.450.83Very pale brown
Mottled 

10YR 8/3 & 
10YR 8/4

Sand
Coarse, single 

grain
sparse reef rubbleDistinct/wavyMarine depositedIntact-

-1.28---Calcium Cemented--PrecipitateIntact-

III1.45-2.00.60
White & very pale 

brown

Mottled 
10YR 8/1 & 

10YR 8/2
Sand

Coarse, single 
grain

100% weathered decomposing 
limestone

-ResidualIntact-

I0.0-0.20.20
Very dark grayish 

brown & dark 
brown

Mottled 
10YR 3/2 & 

10YR 3/3
Silt loamUnconsolidated50% organics, 10% limestone gravel Diffuse/wavyFillRedeposited-

II0.2-0.420.22Pale brown10YR 6/3Sandy loamLoose95% crushed limestoneDistinct/wavyFillRedepositedLimestone 
aggregate

III0.42-1.10.68
Dark brown & 

brown

Mottled 
7.5YR 3/4 & 

7.5YR 5/3
Clay loamFine, Friable

70% limestone cobbles, pebbles & 
gravel and 10% basalt pebbles & gravel

Abrupt/smoothFillRedeposited
Limestone & 

basalt 
aggregate

IV1.1-1.560.46Brown10YR 3/3Clay loamFine, Friable10% limestone gravel and pebblesDistinct/wavyBanded FillRedeposited
Chrome handle, 
asphalt, sparse 

charcoal

V1.56-2.30.74
White & very pale 

brown

Mottled 
10YR 8/1 & 

10YR 8/2
Sand

Coarse, single 
grain

sparse reef rubble-Marine depositedIntact-

I0.0-0.220.22Dark reddish 5YR 3/3Clay loamFine, Friable50% basalt gravel and pebblesDistinct/wavyFillRedepositedBasalt 

II0.22-0.440.22
Dark gray & dark 

grayish brown

Mottled 
10YR 4/1 &  

10YR 4/2
Loamy sand

Loose, single 
grain

sparse basalt pebblesDistinct/irregular
Reworked 
alluvium

Plow zone
Basalt 

aggregate

III0.44-1.951.51
White & very pale 

brown

Mottled 
10YR 8/1 & 

10YR 8/2
Sand

Coarse, single 
grain

sparse reef rubble (concretions, 
waterworn coral & marine shells)

Distinct/wavyMarine depositedIntact-

-1.69---Calcium Cemented--PrecipitateIntact-
IV1.95-2.480.53White10YR 8/1SandCoarse, single 100% weathered decomposing -ResidualIntact-

7.102.30Water table

5.801.95
Decomposing 

limestone 
bedrock

6.002.00Water table

6.802.00Water table

6.702.30Water table

6.802.48Water table

A-3-3

A-4-1

A-4-2

A-5-1

A-4-3

A-5-2

A-198

Backhoe 
Trench

Trench 
length 

(m)

Max. 
Trench 
Depth 

(m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrity
Cultural   
material

Test Area A Trench Stratigraphy

I0.0-0.40.40Brown10YR 5/3Clay loamFine, Friable
80% limestone boulers, cobbles, pebbles 

& gravel; 5% basalt pebbles
Abrupt/wavy

Fill- probable 
OR&L RR grade, 

Secondary deposit
Limestone & 

basalt 

II0.4-0.540.14Dusky red2.5YR 3/4ClayBlocky50% limestone pebbles &  gravel, and 
basalt gravel

Abrupt/smoothFill- probable 
OR&L RR grade, 

RedepositedLimestone & 
basalt 

III0.54-0.850.31
Very dark grayish 

brown & dark 
brown

Mottled 
10YR 3/2 & 

10YR 3/3
Silty sand

Loose, 
unconsolidated

sparse waterworn basalt pebbles and 
gravel

Distinct/irregular
Reworked 
alluvium

Plow zone

Plastic 
fragments, 
plastic fork, 

charcoal flecks

IV0.85-2.31.45Very pale brown
Mottled 

10YR 8/3 & 
10YR 8/4

Sand
Coarse, single 

grain
-Distinct/wavyMarine depositedIntact-

-2.3---Calcium Cemented--PrecipitateIntact-
V2.3-2.70.37White10YR 8/1SandCoarse, single 100% weathered decomposing -ResidualIntact-
I0.0-0.380.28Dusky red2.5YR 3/4ClayBlocky40% weathered basalt gravel and SmoothFillRedeposited-

II0.38-0.70.42Very dark grayish 
brown 

10YR 3/2Silty sandLoose, single 
grain

10% subangular basalt pebblesDistinct/irregularReworked 
alluvium

Plow zoneConus sp. shell

III0.7-2.21.50Very pale brown
Mottled 

10YR 8/3 & 
10YR 7/3

Sand
Coarse, single 

grain
sparse reef rubble (waterworn coral)Distinct/wavyMarine depositedIntact-

IV2.2-2.370.17White10YR 8/1SandCoarse, single 100% weathered decomposing -ResidualIntact-

I0.0-0.640.64Brown10YR 5/3Sandy clay loamFriable
80% limestone gravel, pebbles and 

cobbles
Abrupt/wavyFillRedeposited

Limestone 
aggregate

II0.64-0.950.36
Brown & light 

yellowish brown

Mottled 
10YR 4/3 & 

10YR 6/4
Silty sand

Loose, single 
grain

-Distinct/irregular
Reworked 
alluvium

Plow zone-

III0.95-1.750.80Very pale brown10YR 8/3SandCoarse, single 1% reef rubble (waterworn coral)-Marine depositedIntact-

I0.0-0.550.55
Very dark gray & 
very dark grayish 

brown

Mottled 
10YR 3/1 & 

10YR 3/2
Silty sand

Loose, single 
grain

-Distinct/irregular
Reworked 
alluvium

Plow zone-

II0.55-2.51.95Very pale brown
Mottled 

10YR 8/3 & 
10YR 7/3

Sand
Coarse, single 

grain
1% reef rubble (waterworn coral)Distinct/wavyMarine depositedIntact-

III2.5-2.70.20White10YR 8/1SandCoarse, single 100% weathered decomposing -ResidualIntact-

I0.0-0.450.45
Dark grayish 

brown & brown

Mottled 
10YR 4/2 & 

10YR 4/3
Silty sand

Loose, single 
grain

sparse limestone gravel and pebblesDistinct/irregular
Reworked 
alluvium

Plow zone-

II0.45-2.31.85Very pale brown
Mottled 

10YR 8/3 & 
10Yr 7/3

Sand
Coarse, single 

grain
sparse reef rubble (waterworn coral)Distinct/wavyMarine depositedIntact-

III2.3-2.50.20White10YR 8/1Sand
Coarse, single 

grain
99% decomposing limestone & 1% 
waterworn coral pebbles & gravel

-ResidualIntact-

I0.0-0.330.33
Dark brown & 

brown

Mottled 
7.5YR 3/3 & 

7.5YR 4/3
Sandy  loamFine, Friable-Distinct

Reworked 
alluvium

Plow zone-

II0.33-0.550.22
Very dark gray & 

black

Mottled 
10YR 3/1 & 

10YR 2/1
Silty sand

Loose, single 
grain

sparse reef rubble & terrestrial 
gastropods

Distinct/smooth
Buried A horizon- 

alluvial
Intact-

III0.55-0.640.09Brown10YR 5/3Slightly silty sand
Loose, single 

grain
sparse reef rubble (waterworn coral & 
marine shells); stained from A horizon

Distinct/smoothMarine depositedIntact-

IV0.64-1.160.52
Light gray & very 

pale brown

Mottled 
10YR 7/2 & 

10YR 7/3
Sand

Coarse, single 
grain

sparse reef rubble (waterworn coral & 
marine shells)

Distinct/smoothMarine depositedIntact-

V1.16-1.330.17White10YR 8/1Lithified sandCompacted, 
single grain

-Distinct/smoothMarine depositedIntact-

VI1.33-1.660.33White10YR 8/1SandCoarse, single 100% weathered decomposing -ResidualIntact-
I0.0-0.350.35Dark brown10YR 3/3Silty loamFine, Friable-Distinct/wavyReworked Plow zone?-
II0.35-2.01.65Reddish yellow7.5YR 6/6SandSingle grain1% reef rubble (coral)Distinct/wavyMarine depositedIntact-
III2.0-2.250.25White10YR 8/1SandSingle grain100% weathered decomposing -ResidualIntact-

Water table

6.902.70Water table

7.002.37Water table

Water table

7.80

5.50

A-6-2

A-6-3

A-7-1

6.902.70

1.75Water table

A-5-3

A-5-4

A-6-1

A-7-2

2.50Water table

5.502.25

7.501.66Water table



A-199

Backhoe 
Trench

Trench 
length 

(m)

Max. 
Trench 
Depth 

(m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrity
Cultural   
material

Test Area A Trench Stratigraphy

I0.0-0.20.20Very dark brown10YR 2/2Loamy sandLoose1% subangular basalt pebblesDistinct/smoothFillRedeposited
Plastic 

fragments 

II0.2-0.480.28Very dark grayish 
brown

10YR 3/2Loamy sandCompact1% subangular basalt gravel & limestone 
pebbles; sparse marine shells

Distinct/irregularReworked 
alluvium

Plow zoneBasalt 
aggregate

III0.48-0.560.08Strong brown7.5YR 4/6Slightly silty sandSingle grainsparse reef rubbleDistinct/wavyMarine depositedIntact-

IV0.56-1.470.91Very pale brown
Mottled 

10YR 8/2 & 
10YR 8/4

Sand
Loose, single 

grain
sparse reef rubbleDistinct/wavyMarine depositedIntact-

V1.47-1.60.13Reddish yellow7.5YR 7/6Lithified sandCompactsparse reef rubbleDistinct/wavyMarine depositedIntact-

VI1.6-2.40.80White
10YR 8/1 & 

10YR 8/2
Sand

Coarse, single 
grain

100% weathered decomposing 
limestone

-Residual Intact-

I0.0-0.150.15Dark reddish 5YR 3/3ClayBlocky-Abrupt/smoothFillRedeposited-

II0.15-0.250.10
Pale brown & dark 

grayish brown

Mottled 
10YR 6/6 & 

10YR 4/2
Sand

Loose, 
unconsolidated

-Abrupt/smoothFillRedeposited-

III0.25-0.50.25Black10YR 2/1Loamy sand
Loose, single 

grain
-Distinct/irregular

Reworked 
alluvium

Plow zone
Waterworn 

basalt pebble

IV0.5-1.40.90Very pale brown
Mottled 

10YR 8/3 & 
10YR 7/4

SandSingle grainsparse reef rubbleAbrupt/wavyMarine depositedIntact-

Trash 
Pit

0.5-1.40.90Very pale brown10YR 7/3Loamy sand-20th Century refuseAbrupt/smooth
Plantation era 

trash pit fill
Intrusive into Layer IV

Glass bottles 
(condiment, 

medicine, 
cosmetic), 

Japanese glazed 
ceramic teacup, 
butchered pig & 

goat bones, 
sanitary cans; 
rusted metal; 

metal & plastic 
screw caps 
(post-1936)

V1.4-2.61.20--Limestone & clay-100% weathered decomposing -BedrockIntact-
I0.0-0.350.35Dark brown10YR 3/3Silty sandLoose1% limestone gravels & pebblesDistinct/irregularReworked Plow zone-

II0.35-0.90.55
Light gray & very 

pale brown

Mottled 
10YR 7/2 & 

10YR 7/4
Sand

Coarse, single 
grain

sparse reef rubbleDistinct/smoothMarine depositedIntact-

III0.9-1.020.12Strong brown7.5YR 4/6SandCoarse, single sparse reef rubbleDiffuse/wavyMarine depositedIntact-
IV1.02-2.51.48Brown7.5YR 4/4ClayMassive--AlluvialIntact-

A-8-1

A-9-1

A-10-16.202.50
Water table 

(artesian well)

8.002.60

Decomposing 
limestone 
bedrock        

&              
Water table

6.702.40Water table

A-200

Backhoe 
Trench

Trench 
length 

(m)

Max. 
Trench 
Depth 

(m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrity
Cultural   
material

I0.0-0.350.35Dark brown7.5YR 3/3Sandy clay loam
Fine, friable 

crumb
sparse limestone gravelAbrupt/wavyPush pile fillRedeposited

Rubber hose, 
aluminum can

II0.35-0.570.22
Brown & very pale 

brown

Mottled 
10YR 4/3 & 

10YR 7/3
Silty sand 

Loose, single 
grain

sparse limestone gravels & pebblesAbrupt/irregularPossible tsunami?IntactSparse charcoal

III0.57-1.150.58
White & very pale 

brown

Mottled 
10YR 8/1 & 

10YR 7/4
Sand

Loose, single 
grain

60% limestone gravel & pebblesDistinct/smoothMarine depositedIntact-

IV1.15-1.430.25Brown7.5YR 4/4Clay (alluvial)Massive50% weathered limestone (residual)Abrupt/wavyAlluvial, ResidualIntact
V1.43+---Limestone-100% weathered decomposing -BedrockIntact-

I0.0-0.120.12
Very pale brown & 

white

Mottled 
10YR 7/4 & 

10YR 8/1
Sand

Coarse, single 
grain

50% organic materialAbrupt/wavyPush pile fillRedeposited-

II0.12-0.30.18Brown10YR 5/3Sandy loamFine, friable sparse limestone gravelAbrupt/smoothAlluviumIntact-

III0.3-0.50.20
Very pale brown & 

light yellowish 
brown

Mottled 
10YR 7/4 & 

10YR 6/4
Sand

Compacted, 
single grain

sparse reef rubble (marine shells)Diffuse/wavyMarine depositedIntact-

IV0.5-0.870.37Brown7.5YR 4/4Clay (alluvial)Massive
10% weathered limestone gravel, 

pebbles & cobbles (residual)
Abrupt/wavyAlluvialIntact-

V0.87+---Limestone-100% weathered decomposing -BedrockIntact-
I0.0-0.120.12Dark brown10YR 3/3Sandy clay loamFine, friable -Distinct/wavyAlluviumIntact-
II0.12-0.420.30Brown10YR 4/3ClayFine, friable sparse limestone gravelAbrupt/wavyAlluvialIntact-
III0.42+---Limestone-100% weathered decomposing -BedrockIntact-

I0.0-0.160.18Dark brown7.5YR 3/3Clay loamFine, friable 
crumb

10% limestone gravelAbrupt/wavyAlluviumIntact-

II0.16+---Limestone-
100% weathered decomposing 

limestone
-BedrockIntact-

I0.0-0.280.28Brown10YR 5/3Slightly silty sandLoose, single 
grain

-Distinct/irregularTsunami Deposit?Intact (disturbance on 
surface from horses)

-

II0.28-0.50.22Very pale brown10YR 7/4SandFine, single grain-Diffuse/wavyAeolian?Intact-
III0.5-0.80.30Strong brown7.5YR 4/6Sandy claySingle grainsparse limestone cobblesAbrupt/wavyAlluvialIntact-
IV0.8+---Limestone-100% weathered decomposing -BedrockIntact-
I0.0-0.350.35Dark brown10YR 3/3Sandy clay loamFine, friable 10% limestone gravel & pebblesDistinct/wavyAlluviumIntact-
II0.35-0.60.25Brown7.5YR 4/4ClayMassive< 10% limestone gravel & pebblesAbrupt/wavyAlluvialIntact-
III0.6+---Limestone-100% weathered decomposing -BedrockIntact-
I0.0-0.20.20Dark brown7.5YR 3/2Clay loamFine, friable 20% limestone gravel & pebblesAbrupt/wavyAlluviumIntact-
II0.2-0.340.14Dark brown7.5YR 3/4ClayFine, friable 10% limestone gravel & pebblesAbrupt/wavyAlluvialIntact-
III0.34+---Limestone-100% weathered decomposing -BedrockIntact-
I0.0-0.230.23Dark brown7.5YR 3/2Clay loamFine, friable < 10% limestone gravelDistinct/wavyAlluviumIntact-
II0.23-0.380.15Dark brown7.5YR 3/4ClayFine, friable < 10% limestone gravelAbrupt/wavyAlluvialIntact-
III0.38+---Limestone-100% weathered decomposing -BedrockIntact-
I0.0-0.280.28Dark brown10YR 3/3Loamy sandLoose, single < 10% limestone gravelDistinct/wavyMarine depositedIntact-

II0.28-0.490.21Dark brown7.5YR 3/4Sandy loamCompacted, fine, 
friable crumb

< 10% limestone gravelDistinct/wavyAlluvium?Intact-

III0.49-0.90.41Very pale brown10YR 7/4SandLoose, single 1% reef rubble (coral, marine shells)Abrupt/wavyMarine depositedIntact-
IV0.9-1.260.36Brown7.5YR 3/4ClayMassivesparse limestone gravelAbrupt/wavyAlluvialIntact-
V1.26+---Limestone-100% weathered decomposing -BedrockIntact-
I0.0-0.250.25Dark brown7.5YR 3/3Sandy clay loamFine, friable < 10% limestone gravel & pebblesDistinct/wavyAlluviumIntact-

II0.25-0.450.20Brown7.5YR 4/4ClayMassive< 10% limestone gravel & pebblesAbrupt/wavyAlluvialIntact

WWII-era 
amber glass 

bottle bases (2) 
duraglass

III0.45+---Limestone-100% weathered decomposing -BedrockIntact-

B-2-14.800.80
Decomposing 

limestone 
bedrock

B-2-25.000.60
Decomposing 

limestone 
bedrock

B-3-25.500.45
Decomposing 

limestone 
bedrock

0.87
Decomposing 

limestone 
bedrock

B-1-35.200.42
Decomposing 

limestone 
bedrock

B-1-45.400.16
Decomposing 

limestone 
bedrock

Test Area B Trench Stratigraphy

B-1-14.601.43
Decomposing 

limestone 
bedrock

B-2-36.200.34
Decomposing 

limestone 
bedrock

B-2-45.200.38
Decomposing 

limestone 
bedrock

B-3-14.701.26
Decomposing 

limestone 
bedrock

B-1-24.80



A-201

Backhoe 
Trench

Trench 
length 

(m)

Max. 
Trench 
Depth 

(m)

Reason for 
termination

Layer
Depth of 

Layer      
(m bs)

Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrity
Cultural   
material

Test Area B Trench Stratigraphy

I0.0-0.220.25Dark brown7.5YR 3/3Sandy clay loam
Fine, friable 

crumb
< 10% limestone gravel & pebblesAbrupt/wavyAlluviumIntact-

II0.22+---Limestone-
100% weathered decomposing 

limestone
-BedrockIntact-

I0.0-0.280.28Brown & white
Mottled 

10YR 4/3 & 
10YR 8/1

Clay loam
Compacted, fine, 

friable crumb
95% crushed limestoneAbrupt/wavyFillRedeposited

limestone 
aggregate

II0.28-1.270.99Dark reddish 5YR 3/3ClayMassivesparse limestone gravelDistinct/wavyAlluvialIntact-
III1.27-1.650.38Yellowish brown10YR 5/4ClayNon-sticky, 80% weathered decomposing limestoneAbrupt/wavyBedrockIntact-

I0.0-0.60.50Dark brown7.5YR 3/2Clay loam
Fine, friable 

crumb
50% limestone & basalt gravel & pebblesAbrupt/wavyPush pile fillRedeposited

basalt 
aggregate, 

asphalt frags, 
plastic frags, 

II0.23-1.090.40Brown 10YR 4/3Sandy clay loamFine, friable 40% limestone gravel & pebblesAbrupt/wavyPush pile fillRedepositedbasalt 

III0.41-0.440.04
Light gray & light 

brownish gray

Mottled 
10YR 7/2 & 

10YR 6/2
Sand

Loose, single 
grain

-Abrupt/wavyAlluvial?
Redeposited, 

truncated or disturbed
-

IV0.44-1.320.33Dark reddish 5YR 3/2ClayMassivesparse limestone gravelAbrupt/wavyAlluvialIntact-
V1.32+---Limestone-100% weathered decomposing -BedrockIntact-

I0.0-0.100.10Brown10YR 5/3Silty sandCompact, single 
grain

-Abrupt/wavyMarine depositedIntact-

II0.10-0.270.17
Very pale brown & 

pale brown

Mottled 
10YR 7/3 & 

10YR 6/3
Slightly silty sand

Loose, single 
grain

-Abrupt/wavyPossible tsunamiIntact
Bottle glass 
fragments      

c. WW II-era

III0.27-0.400.23
Brown & very pale 

brown

Mottled 
10YR 4/3 & 

10YR 8/2
Silty sand

Moderately 
compacted

-Abrupt/wavyProbable tsunamiIntact-

Pit0.40-0.870.47
Pale brown & 

brown

Banded     
10YR 6/3 & 

10YR 5/3
Slightly silty sandSingle grain

No inclusions visible; originates @ base 
of Layer III, intrusive into Layer IV

DiffuseFill (natural?)IntactNone visible

IV0.40-0.1000.60White10YR 8/1SandLoose, single Sparse concretionsDistinct/wavyAeolianIntact-
-0.9---Calcium Cemented--PrecipitateIntact-

V1.0-1.420.42Very pale brown
Mottled 

10YR 8/2 & 
10YR 8/3

SandCoarse50% reef rubble Diffuse/wavyMarine depositedIntact
Nerita shell 
fragments

VI1.42-1.560.14Yellowish red & 
Reddish yellow

5YR 5/8 & 
5YR 6/8

Slightly silty sandCoarse100% weathered decomposing 
limestone

-BedrockIntact-

I0.0-0.50.50Very dark grayish 
brown

10YR 3/2Sandy clay loamFine, friable 
crumb

sparse limestone gravelAbrupt/wavyAlluviumIntact-

II0.5-0.850.35Reddish yellow7.5YR 6/6Slightly silty sandSingle grain10% reef rubble (limestone & coral)Distinct/wavyMarine depositedIntact-
III0.85-1.30.45Brown7.5YR 5/4ClayMassive20% limestone gravel & pebblesAbrupt/wavyAlluvialIntact-
IV1.3+---Limestone-100% weathered decomposing -BedrockIntact-

I0.0-0.120.12Dark brown7.5YR 3/3Clay
Fine, friable 

crumb
10% limestone gravel & crushed basalt Abrupt/wavyFillRedeposited

basalt 
aggregate

II0.12+---Limestone-
100% weathered decomposing 

limestone
-BedrockIntact-

I0.0-0.150.15Dark brown10YR 3/3Clay loamFine, friable sparse limestone gravelDistinct/wavyFillRedeposited-

II0.15-0.430.28
Brown & very dark 

grayish brown

Mottled 
10YR 5/3 & 

10YR 3/2
Silty sandSingle grain-Abrupt/wavyAeolian

Redeposited? 
Disturbed

-

III0.43-0.60.17Dark brown7.5YR 3/2ClayMassivesparse limestone gravelAbrupt/wavyAlluvialIntact-
IV0.6+---Limestone-100% weathered decomposing -BedrockIntact-

I0.0-0.830.83
Very dark brown & 
dark grayish brown 

Mottled 
7.5YR 2.5/3 
& 10YR 4/2

Sandy clay
Fine, friable 

crumb
15% limestone gravel, pebbles & cobblesAbrupt/wavyBanded FillRedeposited

Asphalt 
fragments & 

basalt 
II0.83-1.09---Limestone-100% weathered decomposing -BedrockIntact-

B-3-46.001.65
Decomposing 

limestone 
bedrock

B-3-36.300.22
Decomposing 

limestone 
bedrock

B-3-54.701.32
Decomposing 

limestone 
bedrock

B-4-15.001.56
Decomposing 

limestone 
bedrock

B-4-35.400.12
Decomposing 

limestone 
bedrock

B-4-25.501.30
Decomposing 

limestone 
bedrock

B-4-45.700.60
Decomposing 

limestone 
bedrock

B-4-55.201.09
Decomposing 

limestone 
bedrock

A-202

Backhoe 
Trench

Trench 
length 

(m)

Max. 
Trench 
Depth 

(m)

Reason for 
termination

Layer
Depth of 

Layer      
(m bs)

Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrity
Cultural   
material

Test Area B Trench Stratigraphy

I0.0-0.300.30Pale brown 10YR 6/3Slightly silty sandSingle grain-Abrupt/wavyMarine deposited
Intact (possibly 

disturbed over pit)
Electric wire, 
plastic frags

Pit I-a0.20-0.600.40Dark gray10YR 4/1Slightly silty sandCompact, single 
grain

Pit originates near base of Layer I, 
intrusive into Layers II & IV

Abrupt/wavyImu fill (modern)Secondary depositConus shell

Pit I-b0.60-0.850.25
Grayish brown 
with light gray 

Mottled 
10YR 5/2 & 

10YR 7/2
Sand

Loose, single 
grain

Pit originates near base of Layer I, 
intrusive into Layers II & IV

Distinct/wavyImu fill (modern)Secondary depositCompacted ash

Pit I-c0.85-1.150.30
Grayish brown & 

white

Mottled 
10YR 5/2 & 

10YR 8/1
Slightly silty sand

Loose, single 
grain

Pit originates near base of Layer I, 
intrusive into Layers II & IV

Distinct/smoothImu fill (modern)Secondary deposit
Juvenile pig 

bones at base 
of pit

II0.22-1.150.93White10YR 8/1SandLoose, single Sparse concretionsAbrupt/wavyAeolianIntact-
-0.9---Calcium Cemented--PrecipitateIntact-

III0.9-0.960.06Very pale brown10YR 8/4SandCoarse -Abrupt/wavyMarine depositedIntact-

IV0.35-0.70.35
Gray & light gray 

banded

Banded     
10YR 6/1 & 

10YR 7/2
Sand

Loose, single 
grain

Probable draft for pit (imu)UnknownFillRedeposited-

V0.96+---Limestone-100% weathered decomposing -BedrockIntact-
I0.0-0.170.17Dusky red2.5YR 3/4ClayFine, friable sparse limestone gravelAbrupt/wavyFillRedepositedIrrigation pipe
II0.17-0.450.28Brown 10YR 4/3Sandy clay loamFine, friable 10% limestone gravel & pebblesDistinct/wavyMarine depositedDisturbed-churnedPlastic 
III0.45-0.650.20Pale brown10YR 6/3Silty SandLoose, single 20% limestone gravelDistinct/wavyMarine depositedIntact?-
IV0.65-0.80.15Dark brown7.5YR 3/3ClayMassivesparse limestone gravelAbrupt/wavyAlluvialIntact-
V0.8+---Limestone-100% weathered decomposing -BedrockIntact-
I0.0-0.380.38Dark brown 10YR 3/3Sandy clay loamFine, friable 20% limestone gravel, pebbles & cobblesAbrupt/wavyFillRedeposited-

II0.38-0.830.45Dark brown 7.5YR 3/4Clay loam
Fine, friable 

crumb
30% limestone gravel & pebblesAbrupt/wavyFillRedeposited

Asphalt 
fragments

III0.83-0.920.09Very pale brown
Mottled 

10YR 8/2 & 
10YR 7/3

Sand
Loose, single 

grain
-Abrupt/wavyMarine depositedIntact-

IV0.92-1.04---Limestone-100% weathered decomposing -BedrockIntact-
I0.0-0.20.20Dark reddish 5YR 3/4ClayFine, friable sparse limestone gravelAbrupt/smoothImported FillRedeposited-

II0.2-0.950.75Dark brown 
Mottled 

7.5YR 3/2 & 
7.5YR 3/3

Clay
Fine, friable 

crumb
50% limestone gravel, pebbles, cobbles 

& boulders
Abrupt/wavyFillRedeposited-

Pit0.95-2.20.25
Brown & dark 

brown

Mottled 
10YR 4/3 & 

10YR 3/3
Clay

Loose, fine, 
friable crumb

20% limestone gravel; green wasteAbrupt/wavyTrash pit fillSecondary deposit
Milled lumber, 
garden hose, 

plastic 
III1.55-2.00.45Dark brown 7.5YR 3/3ClayMassive-Distinct/smoothAlluvialIntact-
IV2.0-2.20.20Brown10YR 5/3Clay (alluvial)Massive10% weathered limestone gravel Distinct/smoothAlluvial, ResidualIntact-
V2.2+---Limestone-100% weathered decomposing -BedrockIntact-

I0.0-0.110.11Brown10YR 5/3Silty sandCompacted, 
single grain

-Abrupt/wavyMarine 
deposited?

Intact-

II0.11-0.280.17
Brown & pale 

brown

Mottled 
10YR 4/3 & 

10YR 6/3
Silty sand

Compacted, 
single grain

sparse limestone gravels & pebblesAbrupt/wavyProbable tsunamiIntact-

III0.28-2.82.52Very pale brown
Mottled 

10YR 8/2 & 
10YR 7/3

Sand
Loose, single 

grain
5% lithified chunks & sparse calcium 

carbonate precipitate laminates
Water tableAeolianIntact

1 coral 
fragment

B-5-25.200.80
Decomposing 

limestone 
bedrock

B-5-16.201.15
Decomposing 

limestone 
bedrock

B-5-35.801.04
Decomposing 

limestone 
bedrock

B-5-47.202.20
Decomposing 

limestone 
bedrock

B-6-16.702.80Water table
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Trench 
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Cultural   
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Test Area B Trench Stratigraphy

I0.0-0.240.24
Brown & pale 

brown

Mottled 
10YR 4/3 & 

10YR 6/3
Slightly silty sand

Moderately 
compacted

sparse limestone gravels & pebblesDistinct/irregular
Cultural Deposit; 

Site 7288

Probably partially 
disturbed over burial-  

possible tsunami?

volcanic glass, 
burned kukui 

nutshells, 
marine shells

Burial 
Pit

0.35-0.40 
(cranium)

unknown Very pale brown
Mottled 

10YR 8/2 & 
10YR 7/3

Sand (matrix of 
redeposited 
Layer II- pit 
outline not 
discernible)

Loose, single 
grain

human cranium at depth indicated; 
depth & dimensions of pit not visible in 

matrix

pit not visible, 
assumed intrusive 
into Layer II from 

Layer I 

Human primary 
burial; Site 7288

Intact

Juvenile (c. 8 
yrs) in situ 

primary burial 
@35-40 cm bgs

II0.2-0.60.40Very pale brown
Mottled 

10YR 8/2 to 
10YR 7/3

Sand
Loose, single 

grain
-UnexcavatedAeolianIntact-

I0.0-0.250.25Dark reddish 5YR 3/4ClayFine, friable sparse limestone gravelAbrupt/smoothImported FillRedeposited-

Pit0.25-1.51.25
Black & very dark 

grayish brown

Mottled 
10YR 2/1 & 

10YR 3/2
Clay

Fine, friable 
crumb

20% limestone gravelAbrupt/wavyFill- modern trashSecondary depositRecent garbage

II0.25-1.751.50Dark brown 7.5YR 3/2ClayMassive-Distinct/smoothAlluvialIntact-
III1.75-1.950.20Brown10YR 4/3ClayMassive-Distinct/smoothAlluvialIntact-
IV1.95+---Limestone-100% weathered decomposing -BedrockIntact-
I0.0-0.70.70Dusky red2.5YR 3/2ClayFine, friable sparse basalt gravelDistinct/smoothImported FillRedeposited-

II0.7-0.920.22Pale brown10YR 6/3ClayFine, friable 20% limestone gravelDistinct/smoothAlluvialIntact-

III0.92-1.250.33Brown10YR 4/2ClayMassive-Water tableAlluvialIntact-

I0.0-0.10.10Very dark grayish 
brown

10YR 3/2Silty sandCompacted, 
single grain

-Abrupt/wavyAeolian?Intact-

II0.1-2.652.55Very pale brown10YR 8/2Sand
Loose, single 

grain

5% lithified s& chunks; calcium 
carbonate precipitate laminates; sparse 
b&s of waterworn marine shells (from 

storms?)

Water table
Aeolian dune with 

bedded marine 
deposits

Intact
2 old utility 
trenches, 1 

poss. post mold

I0.0-0.560.56Very dark gray10YR 3/1Clay
Fine, friable 

crumb
40% limestone & basalt gravel & pebblesAbrupt/smoothImported FillRedeposited

Limestone & 
basalt 

II0.56-1.00.44Yellowish brown10YR 5/4Slightly silty sand
Very fine, single 

grain
sparse coralDistinct/smoothMarine depositedIntact-

III1.0-1.40.40Brown
10YR 5/3 &  

10YR 4/3
Very slightly silty 

sand
Coarse, single 

grain
< 10% limestone gravel & pebblesAbrupt/wavyMarine depositedIntact-

IV1.4+---Limestone-100% weathered decomposing -BedrockIntact-
I0.0-0.20.20Dark brown7.5YR 3/3ClayFine, friable 15% limestone & basalt gravelAbrupt/smoothImported FillRedeposited-

II0.2-1.170.97Dark yellowish 
brown

10YR 3/4Sandy clay loamFine, friable 
crumb

20% limestone gravel, pebbles & cobblesAbrupt/wavyFillRedeposited-

Pit1.17-1.80.63
Light gray & dark 

brown

Mottled 
10YR 7/2 & 
7.5YR 3/4

Clay loam
Fine, friable 

crumb
15% limestone gravel & pebblesDistinct/wavyFill- modern trash

Secondary deposit-
churned

Ziploc bags, 
Gatorade 
bottles, 

Budwiser cans, 
sporks

III1.8-2.080.28Yellowish brown10YR 5/4Loamy sandSingle grainlimestone gravel & pebblesAbrupt/smoothMarine depositedIntact-

IV2.08-2.180.10White10YR 8/1Weathered 
limestone

--Abrupt/wavyBedrock over voidIntact-

V2.18-2.7+0.52Brown10YR 4/3ClayMassive-Water tableAlluvial fill in voidIntact-
I0.0-0.150.15Grayish brown10YR 5/2Slightly silty sandSingle grain-Abrupt/wavyAeolianIntact-
II0.15-1.61.45Very pale brown10YR 8/2SandSingle grain-Abrupt/wavyAeolianIntact-
III1.6-2.71.10Very pale brown10YR 7/3SandCoarse, single -Water tableMarine depositedIntact-

1.95
Decomposing 

limestone 
bedrock

B-6-23.000.60
Human burial 
encountered

B-7-36.402.70Water table

B-8-15.302.70Water table

B-6-44.901.25Water table

B-7-16.902.65Water table

B-7-25.101.40
Decomposing 

limestone 
bedrock

B-6-35.80
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Trench 
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material
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I0.0-0.330.33
Brown & grayish 

brown

Mottled 
7.5YR 4/4 & 

10YR 5/2

Clay and silty 
sand

Compacted, fine, 
friable crumb

50% limestone & basalt gravel & pebblesAbrupt/wavyImported FillRedepositedPlastic bag

II0.33-0.510.18Very pale brown10YR 8/2Beach sand
Loose, single 

grain
sparse waterworn marine shells & 

limestone gravel
Abrupt/smooth

Storm deposit     
(or tsunami?)

Intact-

III0.51-0.870.36Dark brown7.5YR 3/3Silty sandCompacted, 
single grain

-Abrupt/wavyAlluvialIntact-

IV0.87-1.320.45Strong brown7.5YR 5/6Silty sandCompacted, 
single grain

sparse limestone gravelDiffuse/wavyMarine depositedIntact-

V1.32-1.550.23Brown10YR 5/3SandLoose, single sparse coral & limestone gravelAbrupt/wavyMarine depositedIntact-
VI1.55+---Limestone-100% weathered decomposing -BedrockIntact-
I0.0-0.250.25Dark brown7.5YR 3/3ClayCompact10% limestone pebbles & cobblesAbrupt/wavyImported FillRedepositedIrrigation pipe

II0.25-0.750.50Dark yellowish 
brown

10YR 4/4Loamy sandSingle grain & 
crumb

10% limestone gravel -AlluviumIntact-

III0.75+---Limestone-100% weathered decomposing -BedrockIntact-
I0.0-0.10.10Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialAbrupt/wavyRecent duffIntact-

II0.1-0.20.10
Light gray & very 

pale brown

Mottled 
10YR 7/2 & 

10YR 7/3
Sand

Compacted, 
single grain

10% limestone gravel Abrupt/smoothFillRedeposited-

III0.2-0.650.30
Dark grayish 

brown & very pale 
brown

Mottled 
10YR 4/2 & 

10YR 7/3
Silty sand

Compacted, 
single grain

10% limestone gravel & pebblesAbrupt/wavyFillRedeposited-

IV0.5-2.31.80
Very pale brown & 

brown

7.5YR 3/3 & 
pockets of 
10YR 4/3

Sandy clayMassive20% limestone gravel, pebbles & cobblesAbrupt/smoothFillRedeposited-

V2.3-2.650.35Light brownish 10YR 6/2SandCoarse, single 100% decomposing limestoneAbrupt/wavyResidualIntact-
VI2.65+---Limestone-100% weathered decomposing -BedrockIntact-

I0.0-0.420.42Brown10YR 4/3Sandy clay loamCompacted, fine, 
friable crumb

20% limestone & 10% weathered basalt 
gravel & pebbles

Abrupt/smoothImported FillRedeposited-

II0.42-0.660.24Pale brown10YR 6/3Silty sandFine, friable 
crumb

60% limestone gravel, pebbles & cobblesAbrupt/smoothFillRedepositedlimestone & 
basalt 

III0.66-0.820.16Very pale brown10YR 7/3Silty sand
Compacted, 
single grain

90% crushed limestoneAbrupt/smooth
Crushed limestone 

fill
Redeposited

limestone & 
basalt 

IV0.82-0.90.08Brown10YR 4/3Sandy clay loamCompacted, fine, 
friable crumb

10% limestone gravel & pebblesAbrupt/smoothAlluviumIntact-

V0.9-1.540.64Strong brown7.5YR 4/6
Silty Sand (Beach 

Sand- stained 
calcareous sand)

Compact, single 
grain

sparse fine gravel limestone, coral, 
fragments & marine shells

Abrupt/wavyMarine deposited Intact-

VI1.54+---Limestone-100% weathered decomposing -BedrockIntact-

I0.0-0.10.10Brown7.5YR 5/4Loamy sand
Fine, friable 

crumb
50% limestone gravelAbrupt/wavyFillRedeposited

2 utility 
trenches, 

irrigation pipe
II0.1-2.62.50Very pale brown10YR 8/2SandLoose, single lithified s& chunksWater tableAeolian duneIntact-
I0.0-0.10.10Brown7.5YR 5/3SandSingle grain50% organic duffAbrupt/wavyAeolianIntact-

II0.1-2.52.40
White & very pale 

brown
10YR 8/1 &  

10YR 8/2
Sand

Loose, single 
grain

Sparse concretionsWater tableAeolian duneIntact-

I0.0-0.880.88
Dark reddish 

brown & very dark 
5YR 3/4 & 

7.5YR 2.5/3
Sandy clayBlocky

50% limestone gravel, pebbles & cobbles 
& basalt crusher rock

Abrupt/wavyBanded FillRedeposited
basalt 

aggregate

II0.88-1.340.46
Dark reddish 

brown & dark gray 
& yellowish brown

Mottled     
5YR 4/4 & 

10YR 4/1 &  
10YR 5/8

ClayPlaty-Abrupt/smoothFillRedeposited-

III1.34-1.560.22Very dark gray7.5YR 3/1Silty Sand
Compact, fine, 

single grain
-Abrupt/wavyMarine depositedIntact?-

IV1.56-1.85+---Limestone-100% weathered decomposing 
limestone

-BedrockIntact-

1.54
Decomposing 

limestone 
bedrock

B-10-15.60

B-10-35.001.85
Decomposing 

limestone 
bedrock

B-10-25.802.50Water table

B-8-25.601.55
Decomposing 

limestone 
bedrock

B-8-34.500.75
Decomposing 

limestone 
bedrock

B-9-15.702.65
Decomposing 

limestone 
bedrock

2.60Water table

B-9-25.20
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Trench 
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Trench 
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(m)
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Trench 
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Depth of 
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Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrity
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I0.0-0.10.10Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.1-0.830.62
Light gray & 

grayish brown

Mottled 
10YR 7/2 & 

10YR 5/2
SandSingle grain-Distinct/wavyFillRedeposited-

Pit0.7-3.262.50Dark gray & Gray
10YR 4/1 & 

10YR 5/1
Sand-98% WW II refuseDistinctFill-WW II trashSecondary deposit

Glass bottles (1 
dated 1943), 

tile, batteries, 
railroad rail

III0.6-3.42.80Very pale brown
Mottled 

10YR 8/2 & 
10YR 8/3

SandSingle grainRoot concretions & carbonate precipitateUnexcavatedAeolianIntact dune-

-1.7-Very pale brown
10YR 8/2 &  

10YR 8/3
Calcium 

carbonate
Cemented --PrecipitateIntact-

-1.8-Very pale brown
10YR 8/2 & 

10YR 8/3
Calcium 

carbonate
Cemented--PrecipitateIntact-

I0.0-0.080.08Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.08-0.40.32
Light brownish 

gray
10YR 6/2Sand

Loose, single 
grain 

-Abrupt/wavyAeolianIntact-

Pit0.5-0.690.64----1940s broken glass bottles, no sedimentDistinctFill-WW II trashSecondary deposit

Colorless & 
brown 

beverage glass 
bottles, crown 

cap

III0.4-0.440.04Gray 10YR 6/1
Calcium 

carbonate
Laminated RootletsAbrupt/wavyPrecipitateIntact-

IV0.44-4.94.46
Light gray & very 

pale brown

Mottled 
10YR 7/2 & 

10YR 7/4
SandSingle grain-UnexcavatedAeolianIntact dune-

I0.0-0.070.07Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood)Distinct/wavyRecent duffIntact-

II0.07-0.180.11Pale brown10YR 6/3
Slightly loamy 

sand
Single grain-Distinct/smooth

Fill               
or tsunami infill

Redeposited-

III0.07-1.121.05
Light brownish 

gray
10YR 6/2SandSingle grain-Abrupt/wavy

Tsunami infill or 
trash pit backfill

Redeposited
Broken glass 
throughout

Pit0.1-2.282.20
Grayish brown & 

light gray

10YR 5/2 
with 

pockets of 
10YR 7/2

Slightly loamy 
sand

Single grain-DistinctFill-WW II trashSecondary deposit

USQMC 1941 
ceramic 

tableware; 
cosmetic, 

beverage & 
condiment 

glass bottles; 
brick, large 

casing

IV1.12-2.281.16Very pale brown10YR 8/2Sand
Moderately 
compacted

laminated bands, some semi-lithified UnexcavatedAeolianIntact dune-

I0.0-0.120.12Dark brown7.5YR 3/2HumusStructureless100% organic materialAbrupt/smoothRecent duffIntact-
II0.12-0.20.08Very pale brown10YR 8/3SandLoose-Abrupt/smoothAeolianIntact-

III0.2-0.290.09
Light brownish 

gray & very pale 
brown

Banded 
10YR 6/2 & 

10YR 7/3
Banded SandLoose-Abrupt/smooth

Possible storm or 
tsunami deposits

Intact-

IV0.29-0.620.33Pale brown10YR 6/3
Semi-lithified 

cemented sand
Massive-Abrupt/wavyAeolianIntact-

V0.62-2.51.88Very pale brown10YR 8/2Fine sand
Loose, single 

grain 
Suspended granular concretionsUnexcavatedAeolianIntact-

Test Area C Trench Stratigraphy

C-3-14.802.50
Safety 

limitations

C-1-17.602.00

4.90
Safety 

limitations
C-2-17.20

C-2-27.702.002.28
Safety 

limitations

3.40Safety 
limitations

6.00

4.30
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I0.0-0.070.07Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.07-0.30.23
Light brownish 

gray
10YR 6/2SandSingle grain10% limestone gravel and pebblesAbrupt/smoothFillRedeposited-

III0.3-1.551.25
Very pale brown, 
light gray, & light 

brownish gray

10YR 8/2, 
10YR 7/2 & 

10YR 6/2

Undulating, 
banded sand

Single grainReef rubbleAbrupt/wavy
Tsunami (1957 
and/or 1946)

Intact

sparse broken 
glass evenly 
distributed 
throughout

IV1.55-2.080.53Very pale brown10YR 8/2SandSingle grainRoot concretionsDistinct/wavyAeolianIntact-

V2.08-3.51.42
Very pale brown & 

light gray
10YR 8/2 &  

10YR 7/2
Undulating, 

banded sand
Compacted-UnexcavatedPossible TsunamiIntact-

I0.0-0.10.10Dark brown7.5YR 3/3HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.1-0.780.68
Very pale brown & 

white
10YR 8/2 &  

10YR 8/1
SandLoose -Diffuse/wavyAeolianIntact

Modern trash 
pit: beer cans, 

food wrappers, 
beer bottles

III0.78-2.51.72
White & very pale 

brown
10YR 8/1 &  

10YR 8/2
SandSemi-lithified-UnexcavatedAeolianIntact-

I0.0-0.250.25Dark brown7.5YR 3/3ClayVery fine, friable -Abrupt/wavyFillRedeposited
Norfolk Pine 

nursery deposit

II0.25-0.370.12Gray & light gray
10YR 6/1 &  

10YR 7/1
SandLoose -Distinct/wavyAeolianDisturbed

4" PVC pipe, 
electrical wires 
for Norfolk Pine 

nursery

III0.37-0.70.33
White & very pale 

brown
10YR 8/1 &  

10YR 8/2
SandLoose -Diffuse/wavyAeolianIntact-

IV0.7-3.52.80
White & very pale 

brown
10YR 8/1 &  

10YR 8/2
SandLithified-UnexcavatedAeolianIntact-

I0.0-0.10.10Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood)Distinct/wavyRecent duffIntact-

II0.1-2.42.30Very pale brown10YR 8/2Sand
Loose, single 

grain 

laminated horizontally banded intact 
aeolian sand; weathered & waterworn 

marine shells & sparse concretions 
suggests marine deposition, too

Unexcavated
Aeolian & marine 

deposited
Intact dune-

I0.0-0.080.08Brown10YR 4/3SandLoose 50% organic materialDistinct/wavyRecent duffIntact-

II0.08-1.751.67Very pale brown10YR 8/2SandSemi-lithifiedrootletsDiffuse/wavyAeolianIntact

PVC pipe and 
electrical wires 
for Norfolk Pine 

nursery

III1.75-2.350.60Very pale brown10YR 8/2Sand
Lithified 

w/pockets of 
loose sand

concretions around rootsUnexcavatedAeolianIntact-

I0.0-0.090.09Brown10YR 4/3SandLoose, stained 50% organic materialDistinct/wavyRecent duffIntact-

II0.09-2.01.91Very pale brown10YR 8/2SandSemi-lithified
banded diagonally; slopes 10 degrees 

from horizontal north, toward sea
Distinct/wavyAeolianIntact-

III2.0-2.70.70Very pale brown10YR 8/2Sand
Loose, single 

grain 
-UnexcavatedAeolianIntact-

2.35
Safety 

limitations

2.552.70
Safety 

limitations

7.00

C-5-16.20

C-5-2

C-6-27.30

2.40
Safety 

limitations
2.00

2.00

3.50
Safety 

limitations

Safety 
limitations

2.00

C-4-15.50

C-3-26.70

C-4-27.40

2.50
Safety 

limitations

3.50

2.00

2.00
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I0.0-0.100.08Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/smoothRecent duffIntact-

II0.03-0.300.11Pale brown10YR 6/3Sand
Loose, single 

grain 
-Distinct/wavyAeolianIntact-

III0.06-0.400.22Gray & black
10YR 5/1 &  
7.5YR 2.5/1

SandCompactedCarbon-stained matrix; sparse coral
Distinct/wavy & 

Diffuse/wavy
Aeolian InfillRedeposited

Faunal (prob. 
Sus) bones, 
coral pebble

IV0.20-0.800.40
Light brownish 

gray & pale brown
10YR 6/2 &  

10YR 6/3
Sand

Moderately 
compacted

-Distinct/wavyAeolian InfillRedeposited-

V0.48-0.700.16Very pale brown
10YR 8/2 &  

10YR 8/3
SandLoose -Abrupt/wavyAeolian InfillRedeposited-

VI0.40-1.000.58
Pale brown & 

brown
10YR 6/3 &  

10YR 5/3
Sand

Moderately 
compacted

-Abrupt/wavyAeolian InfillRedeposited-

VII0.28-3.002.10Very pale brown10YR 8/3SandSingle grainConcretionsUnexcavatedAeolianIntact-
I0.0-0.070.07Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood)Distinct/wavyRecent duffIntact-

II0.07-0.320.25Very pale brown
10YR 8/2 &  

10YR 7/4
Sand

Very loose, single 
grain 

-Abrupt/smooth
Aeolian-possible 

fill
Redeposited-

III0.32-0.550.22
Pale brown & 

brown
10YR 6/3 &  

10YR 5/3
Sand

Moderately 
compacted

Concretions
Distinct/wavy & 

Abrupt/wavy
AeolianIntact-

IV0.55-0.950.40Very pale brown10YR 8/2Sand
Single grain, 
moderately 
compacted 

Large concretionsDistinct/wavyAeolianIntact-

V0.95-3.202.25Very pale brown
10YR 8/3 &  

10YR 8/2
SandSingle grainsparse concreted chunksUnexcavatedAeolianIntact-

I0.0-0.050.05Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.05-0.230.18Brown10YR 5/3SandSingle grain60% limestone gravel, pebbles & cobblesAbrupt/wavy
Fill from golf 

course
Redeposited-

III0.23-1.281.05Very pale brown10YR 8/2Sand
Loose, single 

grain 
-Abrupt/smooth

Fill from golf 
course

Redeposited-

IV1.28-1.550.27
Dark reddish 

brown
5YR 3/3Clay loamVery fine, friable -Abrupt/wavy

Fill from golf 
course

Redeposited-

V1.55-2.551.00Very pale brown10YR 7/4SandVery fineRoot concretions increasing with depth-AeolianIntact dune-

I0.0-0.050.07Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialAbrupt/wavyRecent duffIntact-

II0.06-0.310.17
Very pale brown & 

pale brown
10YR 7/3 &  

10YR 6/3
Sand

Loose , 
unconsolidated

-Abrupt/wavyAeolianIntact-

IIIa0.16-0.530.20
Dark gray & very 

dark grayish brown
10YR 4/1 &  

10YR 3/2
Sand

Moderately 
compacted

-Abrupt/wavyAeolian InfillRedepositedsparse charcoal

IIIb0.34-0.890.33Dark gray10YR 4/1Sand--Aeolian InfillRedeposited-

IIIc0.32-0.720.35

Grayish brown, 
light brownish gray 

& dark grayish 
brown

10YR 5/2, 
10YR 6/2 & 

10YR 4/2
Sand--Aeolian InfillRedeposited-

IIId0.31-1.020.50Pale brown10YR 6/3Sand--Aeolian InfillRedeposited-
IIIe0.79-1.120.07Dark gray10YR 4/1Sand--Aeolian InfillRedeposited-
IIIf1.0-1.390.28Brown10YR 5/3Sand--Aeolian InfillRedeposited-
IIIg0.98-1.290.06Very dark gray10YR 3/1Sand--Aeolian InfillRedeposited-

IV0.23-2.01.78Very pale brown10YR 8/3Sand
Moderately 
compacted

-UnexcavatedAeolianIntact-

C-7-27.002.00

C-8-16.004.00

2.002.55
Safety 

limitations

1.32
Safety 

limitations

3.20
Safety 

limitations

2.00
Safety 

limitations

C-7-38.00

C-7-113.203.00

A-208

Backhoe 
Trench

Trench 
length 

(m)

Trench 
width 

(m)

Max. 
Trench 
Depth 

(m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrity
Cultural   
material

Test Area C Trench Stratigraphy

I0.0-0.60.36Brown 7.5YR 4/3Loamy sand
Loose, v. fine 
friable crumb 

grassDistinct/wavyFillRedeposited-

II0.28-1.080.40
White & light 
brownish gray

10YR 8/1 &  
10YR 6/2

Sand
Single grain, 
moderately 
compacted

-Distinct/wavyFillRedeposited-

III0.8-1.180.09White10YR 8/1Sand
Loose, 

unconsolidated 
-Distinct/wavyAeolian

Intact (surface 
truncated)

-

IVa0.84-1.170.26Gray10YR 5/1
Slightly loamy 

sand
Compacted, 
single grain

waterworn marine shellsDiffuse/wavyTsunamiIntactSparse charcoal

IVb1.04-1.20.13Dark gray10YR 4/1Sand
Compacted, 
single grain

-Diffuse/wavyTsunamiIntact-

V1.12-2.621.40Very pale brown
10YR 8/2 &  

10YR 8/3
Sand

Moderately 
compacted

-AbruptAeolianIntact dune-

VI2.62+---Limestone-100% weathered decomposing limestone-BedrockIntact-

I0.0-0.670.67Dusky red2.5YR 4/4ClayCompacted10% limestone gravelAbrupt/wavyFillRedeposited

Asphalt 
fragments & 3-
inches of gravel 

on surface

II0.67-1.030.36
Dark grayish 

brown
10YR 4/2Clay loamCompacted

75% limestone & basalt gravel, pebbles 
and cobbles

Abrupt/wavyFillRedeposited
limestone & 

baslt aggregate

III1.03+---Limestone-100% weathered decomposing limestone-BedrockIntact-

I0.0-0.230.23
Dark grayish 

brown
10YR 4/2Stained sandLoose10% organic material (ironwood)Diffuse/wavyRecent duffDisturbed

4" PVC pipe, 
electrical wires

II0.23-0.90.55
Very pale brown & 
light brownish gray

Mottled 
10YR 8/2 &  

10YR 6/2
Sand

Moderately 
compacted

-Distinct/wavyAeolianIntact-

III
variable 
0.65-0.9

0.04Grayish brown10YR 5/2
Calcium 

carbonate
Cemented, 
Laminated

-Abrupt/wavyPrecipitateIntact-

IV0.69-1.91.20Very pale brown
10YR 8/2 &  

10YR 8/3
Sand

Moderately 
compacted, 
single grain

--Aeolian duneIntact-

I0.0-0.20.20
Dark brown & dark 

yellowish brown
10YR 3/3 &  

10YR 3/4
Sandy clay loamVery fine, friable Modern trashDistinct/wavyFillRedeposited

Plastic, glass, 
milled lumber

II0.2-1.61.40
Light gray & very 

pale brown
10YR 7/2 &  

10YR 8/2
Sand

Compacted, 
single grain

Dense root concretionsUnexcavatedAeolian duneIntact-

Decomposing 
limestone 
bedrock

C-8-35.30

C-8-25.50

1.251.03
Decomposing 

limestone 
bedrock

C-9-27.801.501.60
Safety 

limitations

C-9-15.501.501.90
Safety 

limitations

1.502.62



A-209

Backhoe 
Trench

Trench 
length 

(m)

Max. 
Trench 
Depth 

(m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusions
Lower 

boundary
Deposit typeIntegrityCultural material

I0.0-0.10.10Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialAbrupt/wavyRecent duffIntact-

II0.1-1.751.65Very pale brown
10YR 8/2 & 

8/3
SandFine-Abrupt/smoothAeolian duneIntact-

III1.75-2.20.50Light grayGley 1 7/NSandFine, saturated-UnexcavatedAeolian duneIntact-

I0.0-0.10.10Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-
II0.1-0.320.22Yellowish brown10YR 5/4SandLoose, single Roots & organic stainingAbrupt/wavyAeolianIntact-

III0.32-0.750.43Very pale brown & 
pale brown

10YR 7/3 &  
10YR 6/3

SandSingle grainRoots; pebble, cobble & boulder-sized 
chunks of semi-lithified sand

Abrupt/wavyAeolianIntact-

IV0.75-1.010.26Pink
7.5YR 8/3 &  

7.5YR 8/4
SandSingle grainRoots at interface between Layers III & IV Abrupt/wavyAeolianIntact-

V1.01-1.310.30Light gray10YR 7/1Silty sandSingle grain-UnexcavatedAeolianIntact-
I0.0-0.10.10Very dark brown7.5YR 2.5/3HumusStructureless100% organic material (ironwood)Distinct/wavyRecent duffIntact-
II0.1-0.30.20Light brownish gray10YR 6/2SandLoose-Distinct/wavyAeolianIntact-
III0.3-0.80.50Very pale brown10YR 8/3SandCompacted-Abrupt/wavyAeolian duneIntact-

IV0.8-0.840.04Gray10YR 6/1
Calcium 

carbonate
Cemented, 
Laminated

Rootlets; carbonate lensesAbrupt/wavyPrecipitateIntact-

V0.84-2.81.96Very pale brown
Mottled 

10YR 8/3 & 
10YR 8/4

Sand
Moderately 
compacted

-UnexcavatedAeolian duneIntact-

I0.0-0.120.12Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood)Distinct/wavyRecent duffIntact-

II0.12-0.470.35Dark grayish brown10YR 4/2Loamy SandCompacted
80% lithified sand chunks; slight organic 

staining
Distinct/wavyAeolian & tsunami

Intact dune with 
localized tsunami 

deposited material

Electrical wires, utility 
trenches

III0.38-0.450.07Black7.5YR 2.5/1Loamy sand
Very fine friable 

crumb
carbon-stainedDistinct/wavy

Cultural deposit  
Site 7289

Intact, truncated on 
north side

1 Cellana shell,       4 
basalt flakes, charcoal

IV0.38-0.610.23Brown
Mottled 

10YR 4/3 & 
7.5YR 5/4

Slightly loamy 
sand

Single grain, 
compacted

organic stainingDistinct/wavy
Cultural deposit  

Site 7289

Intact; upper 
boundary maybe 

disturbed by Layer II 
Charcoal flecks

V0.47-0.950.48Very pale brown10YR 8/2SandCompacted-Distinct/wavyAeolian duneIntact-

VI0.83-1.050.22Light gray10YR 7/2Sand
Compacted, semi-

lithified
Laminated calcium carbonate precipitate 

lenses throughout
Distinct/wavyAeolian duneIntact-

VII0.93-1.40.47Very pale brown10YR 8/2SandSingle grainLithified sand chunksDistinct/wavyAeolian duneIntact-

VIII1.4-1.70.30White10YR 8/1SandVery fine single 
grain

-UnexcavatedAeolian duneIntact-

I0.0-0.10.05Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood)Distinct/wavyRecent duffIntact-

II0.08-0.450.32Grayish brown & 
brown

10YR 5/2 &  
7.5YR 4/3

Slightly loamy 
sand

Loose, single 
grain

-Distinct/wavyAeolianIntact-

III0.3-0.540.19
Dark grayish brown, 

grayish brown & 
brown

10YR 4/2, 
10YR 5/2 & 

10YR 5/3
Loamy sand

Moderately 
compacted

10% limestone gravel; waterworn marine 
shells; sparse charcoal flecks throughout 

Distinct/wavy
House floor;       

Site 7289
Intact

Conus, Nerita polita, 
bivalve shells; crab claw, 

urchin, non-human 
mammal bones, burned 

kukui nutshell & 
charcoal

Burial 
Pit

0.52-1.120.60Very pale brown10YR 8/2Sand
Loose, single 

grain

Subfloor pit, indistinct in profile; 
originates in Layer III, intrusive into Layer 

IV to interface with Layer V
Indistinct

Burial pit;         
Site 7289

Intact
Adult male in situ 

primary burial @ 0.96-
1.12 m bs

IV0.33-1.120.60Very pale brown10YR 8/2SandLoose, single -Abrupt/wavyAeolianIntact
V1.04-1.50.42Very pale brown10YR 8/2SandSemi-lithified -Abrupt/wavyAeolianIntact
VI1.4-1.90.43Very pale brown10YR 8/2SandLoose, single -Distinct/wavyAeolianIntact-

VII1.84-2.040.20WhiteGley 1 8/NSandSingle grain, 
saturated

-UnexcavatedAeolianIntact-

7.00

D-2-1

5.002.20Water table D-0-1

2.80Water table

8.001.70Water table

D-1-2

D-2-1b6.002.00Water table

Test Area D Trench Stratigraphy

D-1-15.501.31Water table

A-210

Backhoe 
Trench

Trench 
length 

(m)

Max. 
Trench 
Depth 

(m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusions
Lower 

boundary
Deposit typeIntegrityCultural material

Test Area D Trench Stratigraphy

I0.0-0.050.05Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.05-0.20.15Pale brown10YR 6/3SandSingle grain-Distinct/wavyAeolianDisturbed (tsunami?)-

III0.2-0.70.50Very pale brown10YR 8/2SandSingle grain-Distinct/wavyAeolian duneIntact-

IV0.7-0.80.10Pale brown10YR 6/1Calcium 
carbonate

Cemented, 
Laminated

carbonate lensesDistinct/wavyPrecipitateIntact-

V0.8-1.150.35Very pale brown10YR 8/3SandSemi-lithified Lithified sand chunksDistinct/wavy Aeolian duneIntact-

VI1.15-2.21.05Very pale brown10YR 8/2SandLooseSparse lithified sand chunksUnexcavated Aeolian duneIntact-

I0.0-0.60.07Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-
II0.04-0.680.25Very pale brown10YR 8/2SandLoose, single -Distinct/wavyFill or storm surgeRedeposited? Intact?

III0.4-0.720.17Gray 10YR 5/1Loamy sandCompacted50% crushed basaltDistinct/wavy
Fill- associated 

with golf course 
vista lawn

Secondary DepositBasalt aggregate

IV0.56-0.80.26Grayish brown 10YR 5/2Loamy sandCompactedSparse limestone gravelDistinct/wavyCultural deposit 
Site 7289

IntactCharcoal, juvenile Sus 
scrofa bones

V0.75-1.20.49Very pale brown10YR 8/3SandSingle grain-Distinct/wavyAeolian duneIntact-

VI1.04-1.280.15Grayish brown 10YR 5/2
Calcium 

carbonate
Cemented, 
Laminated

-Distinct/wavyPrecipitateIntact-

VII1.2-1.960.80Very pale brown10YR 8/3SandLoose, single -Distinct/wavyAeolian duneIntact-
VIII1.96-2.20.28Light gray10YR 7/1SandLoose, single -UnexcavatedAeolian duneIntact-

I0.0-0.090.09Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood)Distinct/wavyRecent duffIntact-

II0.09-0.250.14Light yellowish 
brown

10YR 6/4SandLoose, single 
grain

slight organic stainingDistinct/wavyAeolianIntact-

III0.25-1.050.80
Very pale brown & 

gray

Mottled 
10YR 8/3 & 

10YR 6/1
SandSingle grain-Abrupt/wavy

Aeolian dune 
(stabilized)

Intact-

IV1.05-1.10.05Gray10YR 6/1SandCompactedcalcium carbonate precipitate lensesAbrupt/wavyAeolian duneIntact-
V1.1-2.751.60Very pale brown10YR 8/2SandLoose-UnexcavatedAeolian duneIntact-
I0.0-0.10.10Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.1-0.370.27Light yellowish gray 
& pale brown

10YR 6/2 &  
10YR 6/3

SandLoose, single 
grain

organic staining; lithified sand chunksDistinct/wavyAeolianIntact-

III0.37-0.560.19
Very pale brown & 

gray

Mottled 
10YR 8/3 & 

10YR 6/1
SandCompactedcalcium carbonate precipitate lensesAbrupt/wavyAeolian duneIntact-

IV0.56-0.60.04Gray10YR 6/1SandCompactRootlets; carbonate lensesAbrupt/wavyAeolian duneIntact-
V0.6-2.652.05Very pale brown10YR 8/3SandLoose-UnexcavatedAeolian duneIntact-

I0.0-0.060.06
Very dark grayish 

brown 
10YR 3/2Sandy loam

Fine friable 
crumb

Root mat; sparse limestone gravelAbrupt/smooth
Fill- for golf course 

turf              
(vista lawn)

Secondary Deposit-

II0.06-0.130.07Black10YR 2/1Asphalt layerCompactedAggregateAbrupt/smooth
Asphalt pavement 

WWII runway     
Site 7275

IntactAsphalt

III0.13-0.760.63
Light brownish gray 
& yellowish brown

10YR 6/2 &  
10YR 5/4

Sandy loam
Banded, fine 
friable crumb

60% limestone gravel, pebbles and 
cobbles

Abrupt/wavy
Fill-bedding for    
WW II runway     

Site7275
Secondary DepositLimestone aggregate

IV0.76-1.280.52Very pale brown
10YR 8/3 &  

10YR 8/4
Sand

Single grain, 
moderately 
compacted

Sparse carbonate precipitate Abrupt/wavyAeolian duneIntact-

V1.28-1.320.04Gray & light 
brownish gray

10YR 6/1 &  
10YR 6/2

Calcium 
carbonate 

Cemented, 
Laminated

-Abrupt/wavyPrecipitateIntact-

VI1.32-1.650.33Very pale brown10YR 8/3SandLoose, single 40% lithified sand chunksDistinct/wavyAeolian duneIntact-

VII1.65-1.950.30White7.5YR 8/1Silty sand
Single grain, 
moderately 
compacted

-UnexcavatedAeolian duneIntact-

D-3-12.65Water table

D-2-27.502.75Water table

7.90

6.50

D-2-1c5.502.20Water table

D-2-1d6.502.20Water table

1.95Water table D-4-1



A-211

Backhoe 
Trench

Trench 
length 

(m)

Max. 
Trench 
Depth 

(m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusions
Lower 

boundary
Deposit typeIntegrityCultural material

Test Area D Trench Stratigraphy

I0.0-0.140.10
Dark grayish brown 

& light brownish 
gray

10YR 4/2 &  
10YR 6/2

Loamy sandSingle grainGrass root matAbrupt/smoothFill (tsunami?)Redeposited-

II0.09-0.20.10Black10YR 2/1
Intact asphalt 

layer
CompactedAggregateAbrupt/smooth

Asphalt pavement 
WWII runway     

Site 7275
IntactAsphalt

III0.17-0.440.16
Very dark grayish 

brown & yellowish 
brown

10YR 3/2 &  
10YR 5/4

Clay loam
Very fine friable 

crumb
80% limestone gravelAbrupt/smooth

Banded fill-      
bedding for WW II 
runway Site 7275

Secondary DepositLimestone aggregate

IV0.35-0.530.13
Very dark gray & 
very dark grayish 

brown

10YR 3/1 &  
10YR 3/2

Loamy sandSingle grain
Carbon-stained; sparse limestone gravel; 

waterworn marine shells
Abrupt/wavy

Cultural deposit;  
Site 7290

Intact; partially 
truncated by runway 
fill at upper surface

Charcoal

V0.36-0.560.09Pale brown10YR 6/3SandSingle grain; thin 
wavy beds

Sparse limestone gravelAbrupt/wavyStorm surge/ 
tsunami?

Intact-

VI0.42-0.90.35
Very dark gray & 

grayish brown

Mottled 
10YR 3/1 & 

10YR 5/2

Slightly loamy 
sand

Single grain
Carbon-stained; sparse limestone gravel; 

waterworn marine shells
Abrupt/wavy

Cultural deposit;  
Site 7290

Intact
Volcanic glass 

core,Trochus intextus,  
charcoal

VII0.7-1.030.25Very pale brown10YR 8/2SandSingle grain, 
slightly 

Sparse carbonate precipitate Abrupt/wavyAeolian/BeachIntact-

VIII1.05-1.20.12White10YR 8/1Calcium 
carbonate 

Cemented, 
Laminated

-Abrupt/wavyPrecipitateIntact

IX1.15-2.060.92Very pale brown10YR 8/3Sand
Single grain, 

slightly 
-UnexcavatedAeolian/BeachIntact-

I0.0-0.430.43Brown10YR 5/3Sandy clay loamCompacted
80% limestone gravel, pebbles and 

cobbles
Abrupt/wavy

Fill-for WW II 
runway Site 7275

Secondary DepositLimestone aggregate

II0.17-0.430.26
Black & very dark 

brown
7.5YR 2.5/1 
& 10YR 2/2

Loamy sand
Single grain, 
compacted; 

banded
Sparse limestone gravelAbrupt/wavy

Cultural deposit;  
Site 7290

Intact
Conus, Tellina, & 

indeterminate bivalve 
shells; charcoal

III0.3-0.560.26
Dark grayish brown, 

pale brown & 
grayish brown

10YR 4/2 & 
10YR 6/3 & 

10YR 5/2
SandSingle grain-Diffuse/wavy

Storm deposits 
(multiple)

Intact-

IV0.46-0.860.40
Very dark grayish 

brown
10YR 3/2Sandy loamVery fine friable

Sparse limestone gravel  & waterworn 
marine shells

Diffuse/wavy
Cultural deposit;  

Site 7290
Intact

Cypraea shell & 
charcoal flecks

V0.73-1.550.82Very pale brown10YR 7/3Slightly silty sand
Very fine single 

grain

Sparse carbonate precipitate; 20% 
limestone gravel & pebbles; weathered 

coral
-

Aeolian dune/ 
Beach

Intact-

I0.0-0.050.05Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.05-0.370.32Brown10YR 5/3Sandy clay loamCompacted80% limestone gravel, pebbles and 
cobbles

Abrupt/wavyFill-for WW II 
runway Site 7275

Secondary DepositLimestone aggregate

III0.37-0.570.20White 10YR 8/1SandCompactedweathered limestone; roots (lower)Abrupt/wavyAeolianIntact-
IV0.57-1.370.80Light gray10YR 7/2Silty sandVery fineRoots (upper)UnexcavatedAeolianIntact-
I0.0-0.080.08Dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood)Distinct/wavyRecent duffIntact-

II0.04-0.260.14Light brownish gray10YR 6/2LimestoneCompacted100% crushed limestone gravelDistinct/wavyFill-for WW II 
runway Site 7275

Secondary DepositLimestone aggregate

III0.14-0.590.26Dark grayish brown10YR 4/2Sandy clay loam
Fine friable 

crumb, 
Sparse limestone gravel & pebblesAbrupt/smoothAlluviumIntact-

IV0.33-0.850.25Very dark gray7.5YR 3/1Sandy clay loam
Fine friable 

crumb
Sparse limestone gravel & pebbles; 

waterworn marine shells
Distinct/wavy

Cultural deposit;  
Site 7290

Intact
Cypraea shell, probable 

avian bones, charcoal 
flecks

V0.33-1.380.80Very pale brown10YR 8/2LimestoneCoarseWeathered, decomposing bedrockUnexcavatedResidualIntact-

D-5-1

D-6-26.751.37Water table

Water table

5.051.38

6.002.06

5.501.55Water table

D-7-1
Decomposing 

limestone 
bedrock

D-6-1

A-212

Backhoe 
Trench

Trench 
length 

(m)

Max. 
Trench 
Depth 

(m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusions
Lower 

boundary
Deposit typeIntegrityCultural material

Test Area D Trench Stratigraphy

I0.0-0.080.08Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.08-0.520.44
Light brownish gray 

& light gray
10YR 6/2 &  

10YR 7/2
LimestoneCompacted100% crushed limestone gravelDistinct/wavy

Fill-for WW II 
runway or 

revetment area    
Site72725

Secondary DepositLimestone aggregate

III0.52-0.760.24
Very dark grayish 

brown & dark 
grayish brown

10YR 3/2 &  
10YR 4/2

Sandy clay loamVery fine friable
20% limestone gravel, pebbles and 

cobbles
Abrupt & 

Distinct/wavy
Buried A horizon; 

Alluvium
Intact-

IV0.76-1.00.24Dark yellowish 10YR 4/4Sandy clay loamVery fine friable60% limestone gravel, pebbles and Abrupt/wavyAlluvialIntact-
V1.0-1.450.45--LimestoneCoarse100% weathered, decomposing bedrockUnexcavatedResidualIntact-
I0.0-0.080.08Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.08-0.330.25Dark grayish brown10YR 4/2Clay loamCompacted60% limestone gravel and pebblesAbrupt/wavy
Fill-for WW II 

runway Site 7275
Secondary Deposit

Metal pipe; limestone 
aggregate

III0.33-0.750.42
Brown & dark 
grayish brown

10YR 4/3 &  
10YR 4/2

Sandy clay loam
Very fine friable 

crumb
50% limestone gravel and pebbles

Abrupt & 
Distinct/wavy

AlluviumIntact-

IV0.75-1.140.39Dark grayish brown10YR 4/2Clay
Very fine friable 

crumb
50% weathered limestone gravel and 

pebbles
Distinct/wavyAlluvialIntact-

V1.14-1.320.18Very pale brown7.5YR 3/1ClayMassive-UnexcavatedAlluvialIntact-
I0.0-0.080.08Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.08-0.450.37Dark grayish brown10YR 4/2Sandy loamCompacted
80% crushed limestone gravel, pebbles 

and cobbles
Distinct/wavy

Fill-for WW II 
runway or 

revetment area    
Site7275

Redeposited- fill?      
Intact- secondary 

deposit?
Limestone aggregate

III0.45-0.70.25
Brown & pale 

brown

Banded     
10YR 4/3 & 

10YR 6/3
Slightly silty sandSingle grain-Distinct/wavyTsunami- outflow?Intact-

IV0.7-0.90.20Very pale brown10YR 8/2Beach sandSingle grain-Distinct/wavyTsunami inflow?Intact-

V0.9-1.180.28
Very dark grayish 

brown
10YR 3/2Clay loamVery fine friableSparse limestone gravelUnexcavated

Buried A horizon; 
Alluvium

Intact-

VI1.18-1.450.25
Black & very dark 

grayish brown
7.5YR 2.5/1 
& 10YR 3/2

Tropical peatVegetal mat
100% organic (partially decomposed 

logs)

Below water 
table; only 

seen in back 
dirt; 

Anaerobic AlluvialIntact-

I0.0-0.650.57Grayish brown 10YR 5/2Sandy loam Compacted
60% limestone gravel, pebbles and 
cobbles; waterworn marine shells

Abrupt/wavy
1946 Tsunami- 

outflow?
Intact

Cypraea & Mytilidae 
shells; urchin, crab claw

II0.16-0.780.13Light gray10YR 7/2Beach sandCoarse-Abrupt/wavyTsunami- inflow?Intact
3/4-inch diameter steel 

cable

III0.29-0.840.09Black10YR 2/1
Intact asphalt 

layer
CompactedAsphalt aggegrateAbrupt/wavy

Asphalt pavement 
WW II revetment 

area Site 7275
IntactAsphalt

IV0.36-1.670.83Yellowish brown10YR 5/4Silty sandVery fine friable
80% limestone gravel, pebbles and 

cobbles
Diffuse/wavy

Fill-for WW II 
pavement Site 

Secondary DepositLimestone aggregate

V1.15-1.70.11Very dark gray10YR 3/1Sandy clay loamVery fine friable, 
compacted

Sparse limestone gravelDiffuse/wavyBuried A horizon; 
Alluvium

Intact-

VI1.26-2.380.62Light gray10YR 7/2LimestoneCoarse100% weathered, decomposing bedrock-ResidualIntact-

D-8-17.60

D-8-38.102.38

Decomposing 
limestone 
bedrock       

&             
Water table

D-7-27.201.45

D-8-26.801.45Water table

1.32Water table

Decomposing 
limestone 
bedrock       

&             
Water table



A-213

Backhoe 
Trench

Trench 
length 

(m)

Max. 
Trench 
Depth 

(m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusions
Lower 

boundary
Deposit typeIntegrityCultural material

Test Area D Trench Stratigraphy

I0.0-0.080.08Very dark brown 7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.08-0.150.07Black 10YR 2/1
Intact asphalt 

layer
CompactedAsphalt aggegrateAbrupt/smooth

Asphalt pavement 
WW II runway or 
revetment area    

Site 7275

IntactAsphalt

III0.15-0.40.25Light brownish gray10YR 6/2Sandy clay loamCompacted90% crushed limestoneAbrupt/smoothFill- for WW II 
pavement Site 

Secondary DepositLimestone aggregate

IV0.4-0.750.35Brown10YR 4/3Sandy clay loamCompact50% limestone gravel and pebblesDiffuse/wavy
Fill- bedding for 
WW II upper fill 

Site 7275
Secondary DepositLimestone aggregate

V0.75-1.3+0.55+--Limestone
Compact with 

voids
pebbles, cobbles & bouldersUnexcavated

Fill- bedding for 
WW II upper fill 

Site 7275
Secondary DepositLimestone aggregate

I0.0-0.050.05Very dark brown 7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.05-0.120.07Black 10YR 2/1
Intact asphalt 

layer
CompactedAsphalt aggegrateAbrupt/smooth

Pavement- WW II 
revetment area    

Site 7275
IntactAsphalt

III0.12-0.480.36Light gray10YR 7/2LimestoneCompacted100% crushed limestoneDistinct/wavyFill-bedding for 
pavement Site 

Secondary DepositLimestone aggregate

IV0.48-0.950.47Brown
10YR 4/2 &  
7.5YR 4/3

Sandy clay loamVery fine friable60% limestone gravel, pebbles & cobblesDistinct/wavy
Fill- bedding for 
WW II upper fill    

Site 7275
Secondary DepositLimestone aggregate

V0.95-1.30.35Dark yellowish 10YR 4/4ClayMassiveweathered limestoneUnexcavatedAlluvialIntact-

I0.0-0.910.70Brown10YR 4/3Sandy loamUnconsolidated
60% limestone gravel, pebbles, cobbles 

and boulders
Abrupt/smoothTsunami- outflowIntact

Sheet metal fragments; 
limestone aggregate

II0.26-1.00.07Black 10YR 2/1
Intact asphalt 

layer
CompactedAsphalt aggegrateAbrupt/smooth

Pavement- WW II 
revetment area    

Site 7275
IntactAsphalt

III0.34-1.680.70
Grayish brown , 

very pale brown & 
dark yellowish 

10YR 5/2, 
10YR 8/2 & 

10YR 4/4
Sandy clay loamCompacted

95% crushed limestone gravel, pebbles & 
cobbles

Distinct/wavy
Fill-bedding for  

pavement         
Site 7275

Secondary DepositLimestone aggregate

IV1.18-2.00.38
Very dark grayish 

brown
10YR 3/2Clay loamVery fine friable10% limestone gravel and pebbles

Diffuse & 
Distinct/wavy

Buried A horizon; 
Alluvium; possibly 

cultural
Intact

Bivalve shell, crab claw, 
sparse charcoal flecks

V2.13-2.50.48Very pale brown10YR 8/2ClayMassiveWeathered limestone-AlluvialIntact-

I0.0-0.250.25Brown10YR 4/3Sandy clay loamVery fine friable75% limestone gravel and pebblesDistinct/wavy
Fill- for WW II 

revetment area    
Site 7275

Intact secondary 
deposit?

Limestone aggregate

II0.25-0.40.15Yellowish brown10YR 5/4Sandy clay loamVery fine friable80% limestone gravel and pebblesDistinct/wavyFill- for revetment 
area; Site 7275

Intact secondary 
deposit?

Limestone aggregate

III0.4-0.560.26Dark gray10YR 4/1ClayMassive-Abrupt/wavyAlluvialIntact-
IV0.56+---Limestone-100% weathered, decomposing bedrock-BedrockIntact-
I0.0-0.070.07Very dark brown 7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.07-0.40.33
Brown & very pale 

brown
7.5YR 5/4 &  

10YR 8/2
Sandy clay loamUnconsolidatedCrushed limestoneDistinct/wavy

Fill- WW II 
revetment area    

Site 7275
Secondary DepositLimestone aggregate

III0.4-0.550.15
Very dark grayish 

brown
10YR 3/2Clay loamVery fine friableSparse limestone gravelDistinct/wavy

Buried A horizon; 
Alluvium

Intact-

IV0.55-1.020.47Grayish brown10YR 5/2ClayMassive-UnexcavatedAlluvialIntact-

1.02Water table

D-10-1

D-9-16.801.30Water table

2.50

4.800.56
Decomposing 

limestone 
bedrock

D-10-26.90

D-9-35.70Water table

D-9-27.801.30Water table

A-214

Backhoe 
Trench

Trench 
length 

(m)

Max. 
Trench 
Depth 

(m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusions
Lower 

boundary
Deposit typeIntegrityCultural material

Test Area D Trench Stratigraphy

I0.0-0.070.07Very dark brown 7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-
II0.07-0.480.41Pinkish gray7.5YR 7/2Beach sandCoarse-Distinct/wavyProbable tsunamiIntact-

III0.48-0.770.29
Very dark gray & 

dark gray
10YR 3/1 &  

10YR 4/1
Sandy clay loamVery fine friable

Very sparse limestone gravel; waterworn 
marine shells

Distinct/wavy
Buried A horizon; 

Alluvium
Intact-

IV0.52-0.770.25Dark brown10YR 3/3Clay loamVery fine friable-Distinct/wavyAlluvialIntact-
Va0.68-1.050.32Light brownish gray10YR 6/2ClayMassive-UnexcavatedAlluvialIntact-

Vb0.70-1.050.35
Black & very dark 

grayish brown

Mottled 
Gley 1 2.5/N 
& 10YR 3/2) 

ClayMassive-

Unexcavated; 
diffuse 

boundary btwn 
Va & Vb

AlluvialIntact-

VI1.05+
Below 
water 
table

Black 7.5YR 2.5/1Tropical peatVegetal mat
100% organic (partially decomposed 

sticks)

Below water 
table; only 

seen in back 
dirt; 

Anaerobic AlluvialIntact-

I0.0-0.280.28--LimestoneCompacted100% crushed limestoneAbrupt/wavy
Fill- revetment 

area      Site 7275
Secondary DepositLimestone aggregate

II0.28-0.680.40--LimestoneCoarse100% weathered, decomposing bedrock-ResidualIntact-

I0.0-0.10.10Pale brown & 
grayish brown 

10YR 6/2 &  
10YR 5/2

Silty sand Loose50% organic material; sparse limestone 
gravel

Distinct/wavyRecent duffIntact-

II0.1-0.450.35Yellowish brown10YR 5/4Sandy clay loamUnconsolidated80% crushed limestoneDistinct/wavy
Fill- revetment 
area Site 7275

Secondary DepositLimestone aggregate

III0.45-1.10.65Very pale brown10YR 8/2LimestoneCoarse100% weathered, decomposing bedrock-ResidualIntact-

I0.0-0.050.05Pale brown10YR 6/2Silty sand Unconsolidated, 
single grain

30% organic materialDistinct/wavyRecent duffIntact-

II0.05-0.250.20Dark grayish brown10YR 4/2Sandy clay loamVery fine friable 
crumb

10% limestone gravel and pebblesDistinct/wavyAlluviumIntact-

III0.25-0.390.14
Very dark grayish 

brown & black
10YR 3/2 &  

10YR 2/1
Clay Massive-Distinct/wavyAlluvialIntact-

IV0.39-0.80.41Pink7.5YR 8/3LimestoneCoarse100% weathered, decomposing bedrock-ResidualIntact-

I0.0-0.40.40Yellowish brown10YR 5/4Sandy clay loamUnconsolidated80% limestone gravel, pebbles & cobbles Distinct/wavy
Fill- WW II 

revetment area 
Site 7275

Secondary DepositLimestone aggregate

II0.4-0.70.30
Dark grayish brown 
& very dark grayish 

brown

10YR 4/2 &  
10YR 3/2

Clay
Very fine friable 

crumb
-Distinct/wavyAlluvialIntact-

III0.7-0.90.20Grayish brown10YR 6/1ClayMassive-UnexcavatedAlluvialIntact-

I0.0-0.630.63
Dark yellowish 

brown
10YR 3/4Sandy clay loam

Loose, 
unconsolidated

80-90% limestone gravel, pebbles, 
cobbles & boulders 

Distinct/wavy
Fill- WW II 

revetment area 
Site 7275

Secondary DepositLimestone aggregate

II0.38-1.050.67
Very dark gray & 

black
10YR 3/1 &  

10YR 2/1
Silt loam

Very fine friable 
crumb

Sparse limestone gravel; waterworn 
marine shells 

Distinct/wavy
Cultural deposit; 

Alluvial;           
Site 7291

Intact; partially 
truncated by runway 
fill at upper surface

Conus abbreviatus & 
Nerita picea shells, 

unburned kukui 
nutshells, charcoal, coral 

pebble

Pit0.73-1.170.44Very dark gray & 
black

10YR 3/1 &  
10YR 2/1

Silt loamVery fine friable 
crumb

Sparse limestone gravel; waterworn 
marine shells; intrusive into Layer III 

DistinctPit-possible post 
mold

IntactNerita picea shells, 
charcoal

III0.68-1.50.82Very pale brown10YR 8/2SandCoarse100% weathered, decomposing bedrock-ResidualIntact-
I0.0-0.10.10Very dark brown 7.5YR 2.5/2Sandy loamLoose50% organic materialDistinct/wavyRecent duffIntact-

II0.1-0.580.48
Pale brown & 
yellowish red

10YR 6/3 &  
5YR 4/6

Sandy clay loam 
& clumps of clay

Very fine friable
90% limestone gravel, pebbles, cobbles & 

boulders
Distinct/wavy

Fill- revetment 
area Site 7275

Secondary DepositLimestone aggregate

III0.58-1.00.42Brown7.5YR 4/3Clay loamVery fine friable50% limestone gravel and pebblesDistinct/wavyAlluvialIntact-
IV1.0-1.030.03Brown7.5YR 4/4ClayVery fine friable50% limestone gravel AbruptAlluvialIntact-
V1.03+---Limestone-100% weathered, decomposing bedrock-BedrockIntact-

D-12-36.601.03
Decomposing 

limestone 
bedrock

Decomposing 
limestone 
bedrock

D-11-25.201.10

Decomposing 
limestone 
bedrock & 

Water table

D-11-37.000.80

Decomposing 
limestone 
bedrock       

&             
Water table

D-11-1

D-10-38.501.05Water table

6.90 D-12-10.90Water table

D-12-25.901.50Water table

5.900.68



A-215

Backhoe 
Trench

Trench 
length 

(m)

Max. 
Trench 
Depth 

(m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusions
Lower 

boundary
Deposit typeIntegrityCultural material

Test Area D Trench Stratigraphy

I0.0-0.80.80
Dark grayish brown 

& grayish brown
10YR 4/2 &  

10YR 5/2
Sandy clay loam

Moderately 
compacted

20% limestone gravel and pebblesDiffuse/wavyFill-for golf courseRedeposited-

II0.8-1.00.20Dark grayish brown10YR 4/2
Slightly sandy 

clay loam
Very fine friable, 

compacted
Sparse limestone gravelDistinct/wavyAlluviumIntact-

III1.0-1.190.19
Very dark grayish 

brown & very dark 
gray

10YR 3/2 &  
10YR 3/1

ClayMassive-AbruptAlluvialIntact-

IV1.19+---Limestone-100% weathered, decomposing bedrock-BedrockIntact-

I0.0-0.640.64Very pale brown10YR 8/2LimestoneCompacted100% crushed limestoneDistinct/wavy
Fill-revetment 
area Site 7275

Secondary DepositLimestone aggregate

II0.62-1.140.52Reddish brown5YR 4/3Clay Very fine friable80% limestone gravel, pebbles, cobbles 
and boulders

Distinct/wavyFill- revetment 
area      Site 7275

Secondary DepositLimestone aggregate

III1.15-1.280.33--LimestoneCoarse

Weathered, decomposing bedrock; black 
organic staining at interface between 

Layers II & III is the possible remnant of 
culturaldepositremoved

UnexcavatedResidualIntact-

I0.0-0.630.47Dark grayish brown 10YR 4/2Very sandy loam
Loose, 

unconsolidated
30% limestone gravel & pebblesDistinct/wavyTsunami- outflowIntact

Marston matting from 
runway; limestone 

aggregate

II0.44-0.60.13Light gray10YR 7/2Beach SandUnconsolidatedCleanAbrupt/smoothTsunami- inflowIntact-pocket-

III0.31-0.640.12Very pale brown & 
pale brown

10YR 7/3 &  
10YR 6/3

LimestoneCompacted100% crushed limestoneDistinct/wavyFill- revetment 
area Site 7275

Secondary DepositLimestone aggregate

IV0.55-1.040.46
Very dark grayish 

brown
10YR 3/2Sandy clay loam

Very fine friable 
crumb

60% limestone gravel, pebbles and 
cobbles; waterworn marine shells

Distinct/wavy
Cultural deposit- 

Alluvium          
Site 7291

Intact

Cypraea, Nerita picea & 
Mytilidae shells, urchin, 

crab claw, probable 
Canis bone, burned 

kukui nutshell & 
charcoal

V0.92-1.080.17Pinkish gray7.5YR 6/2Silty clayVery compacted-Distinct/wavyAlluvialIntact-
VI1.06-2.00.94White10YR 8/1LimestoneCoarse100% weathered, decomposing bedrock-ResidualIntact-
I0.0-0.070.07Very dark brown 7.5YR 2.5/2HumusStructureless100% organic material (ironwood)Distinct/wavyRecent duffIntact-

II0.07-0.540.47
Very dark grayish 

brown
10YR 3/2Sandy clay loam

Fine friable 
crumb, loose

20% limestone gravel and pebblesDistinct/wavy
Tsunami?         

Fill?- WW II 
revetment area 

Tsunami- Intact?      
Fill-Secondary 

deposit? 
-

III0.54-0.80.26
Very dark grayish 

brown
10YR 3/2Sandy clay loam

Fine friable 
crumb

Sparse limestone gravel
Distinct/smoot

h
AlluviumIntact-

IV0.8-0.95+-White10YR 8/1LimestoneCoarse100% weathered, decomposing bedrock-ResidualIntact-

I0.0-0.120.10Brown10YR 5/3Sandy clay loamLooseRoots & organic materialDistinct/wavyRecent duffIntact-

II0.0-0.590.50Strong brown7.5YR 4/6ClayCompacted
30% limestone gravel, pebbles and 

cobbles
Abrupt/wavy

Tsunami?         
Fill?-revetment 
area Site 7275 

Tsunami- Intact?      
Fill-Secondary 

deposit? 
Limestone aggregate

III0.47-0.780.30Black7.5YR 2.5/1
Carbon-stained  

Clay loam
Very fine friable 

crumb
30% limestone gravel and pebbles

Abrupt to 
Diffuse/wavy

Cultural deposit- 
Alluvium          
Site 7291

Intact- upper surface 
possibly truncated

Conus, Cypraea & 
indeterminate marine 
shells (1 burned); fish 

cranial bone & charcoal

IV0.64-1.50.60+Light brown & 
grayish brown

7.5YR 6/3 &  
10YR 5/2

ClayMassiveweathered limestoneUnexcavatedAlluvialIntact-

V0.38-1.521.10+White10YR 8/1LimestoneCoarse100% weathered, decomposing bedrockUnexcavatedResidualIntact-

D-13-15.851.19

Decomposing 
limestone 
bedrock       

&             
Water table

D-13-26.401.28

D-13-36.902.00

Decomposing 
limestone 
bedrock       

&             
Water table

Decomposing 
limestone 
bedrock

5.900.95

Decomposing 
limestone 
bedrock       

&             
Water table

D-14-26.301.52Water table

D-14-1

A-216

Backhoe 
Trench

Trench 
length 

(m)

Max. 
Trench 
Depth 

(m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusions
Lower 

boundary
Deposit typeIntegrityCultural material

Test Area D Trench Stratigraphy

I0.0-1.141.14
Pale brown & dark 

grayish brown
10YR 6/3 &  

10YR 4/2
Loamy sand

Coarse, 
compacted

50% limestone gravel, pebbles and 
cobbles

Indistinct/ 
arbitrary 
(trench 

stepped- 
boundary coul 
be>or<than

Storm surge or 
tsunami draw 

back?                Fill?

 Intact- tsunami or     
Redeposited- fill?

-

II1.14-1.80.66
Pale brown & dark 

grayish brown
10YR 6/3 &  

10YR 4/2

Wavy, banded, 
interbedded 
loamy sand

Coarse, 
compacted

50% limestone gravel, pebbles and 
cobbles

Distinct/wavy
Storm surge or 

tsunami
Intact-

III1.8-3.031.23
Grayish brown & 

dark grayish brown
10YR 5/2 &  

10YR 4/2
Sandy clay loamVery fine friable

50-60% limestone gravel, pebbles, 
cobbles and boulders

Distinct/wavyTsunami- outflowIntact-

IV3.03-3.530.50
Very pale brown 

(sand) & dark 
grayish brown (clay)

10YR 7/3 &  
10YR 4/2

Beach sand with 
pockets of clay 

Unconsolidated 
(sand); massive 

(clay)
40% limestone gravel and pebblesDistinct/wavyTsunami- inflowIntact-

V3.53-3.660.13Black7.5YR 2.5/1LoamCompacted
Carbon-stained deposit; sparse 

limestone gravel
Distinct/wavy

Cultural deposit- 
Alluvium          
Site 7291

Intact- upper surface 
probably truncated

Conus, Nerita picea, 
Mytilidae & Tellina 

palatam shells, urchin, 
crab claw, coral pebble 

& charcoal

VI3.66-3.80.14Dark grayish brown10YR 4/2Sandy clay loamVery fine friable-AbruptAlluvialIntact-
VII3.8+---Limestone-100% weathered, decomposing bedrock-BedrockIntact-

I0.0-0.10.10
Grayish brown & 

brown
10YR 5/2 &  

10YR 5/3
Loamy sandSingle grain10% limestone gravel and pebblesDistinct/wavyAeolian duneIntact-

II0.1-0.80.70Dark grayish brown10YR 4/2Sandy clay loamFine friable 20% limestone gravel, pebbles and Distinct/wavyAlluviumIntact-

III0.67-1.080.41Very dark gray10YR 3/1Clay loamMassiveorganically stained matrix; 40% 
limestone cobbles

Diffuse/wavyAlluvialIntact-

IV1.03-1.290.26Yellowish brown10YR 5/4ClayMassive80% weathered limestoneDiffuse/wavyAlluvial-ResidualIntact-

V1.05-1.470.42
Light gray & very 

pale brown
10YR 7/2 &  

10YR 7/3
LimestoneCoarse100% weathered, decomposing bedrock-ResidualIntact-

I0.00-0.050.05Very dark brown 7.5YR 2.5/2HumusStructureless100% organic material (roots)Abrupt/wavyRecent duffIntact-

II0.05-0.650.60
Yellowish brown & 

very pale brown
10YR 5/4 &  

10YR 8/2
Silty sand Loose90% crushed limestoneDistinct/wavy

Fill- WW II 
revetment area 

Site 7275
Secondary DepositLimestone aggregate

III0.65-1.420.77White10YR 8/1LimestoneCoarse100% weathered, decomposing bedrock-ResidualIntact-
I0.0-0.120.10Dark reddish brown 5YR 3/3ClayCompactedSparse limestone gravel & duffAbrupt/smoothFill-for golf courseRedeposited-

II0.08-0.210.09Black 10YR 2/1
Intact asphalt 

layer
CompactedAggregateAbrupt/smooth

Asphalt pavement 
WW II revetment 

area Site 7275
IntactAsphalt

III0.17-0.620.32Very pale brown10YR 7/3LimestoneCompacted100% crushed limestone gravel, pebbles 
& cobbles

Abrupt/wavyFill-bedding for 
WW II asphalt 

IntactLimestone aggregate

IV0.4-0.600.20Brown10YR 4/3 &  
10YR 5/3

Silty sandCompacted10% limestone gravel and pebblesDistinct & 
Abrupt/smooth

AeolianIntactCharcoal flecks

V0.50-0.800.16Black7.5YR 2.5/1Sandy clay loamCompacted10% limestone gravel and pebbles
Distinct to 

Diffuse/wavy
Cultural deposit- 

Alluvial; Site 7291
Intact- upper surface 

possibly truncated

Conus & Nerita picea 
shells collected; pencil 

urchin spine- not 
collected

VI0.74-1.64+0.73+Light gray10YR 7/2LimestoneCoarse100% weathered, decomposing bedrock-ResidualIntact-

D-15-38.601.64

Decomposing 
limestone 
bedrock       

&             
Water table

D-15-17.101.47

Decomposing 
limestone 
bedrock       

&             
Water table

D-15-2

D-14-310.253.80
Decomposing 

limestone 
bedrock

5.501.42
Decomposing 

limestone 
bedrock



A-217

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

I0.0-1.21.20
Dark grayish brown 

& brown
 10YR 4/2 &  

10YR 4/3
Sandy clay loamVery fine friableSparse limestone gravelDistinct/wavyPush pile fillRedeposited

Glass Royal Crown cola bottle, 
mesh cloth

II1.2-1.70.50--LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.250.25Grayish brown10YR 5/2Sandy clay loam
Moderately 
Compacted

90% crushed limestone gravel, pebbles 
and cobbles

Abrupt/smooth

Fill- WW II 
revetment area 
north of runway 

Site 7275

Secondary deposit; 
possibly disturbed 
from golf course or 

road

Limestone aggregate

II0.25-0.460.21Very dark gray10YR 3/1Clay loamBlocky
10% limestone cobbles, pebbles and 

gravel 
Abrupt/smoothAlluvialIntact-

III0.46-0.660.20Yellowish brown10YR 5/4ClayMassivesparse weathered limestone gravelDiffuse/wavyAlluvialIntact-
IV0.66-0.880.22Very pale brown10YR 7/3Sandy clayMassiveWeathered, decomposing limestone-AlluvialIntact-

I0.0-0.370.37Dark grayish brown10YR 4/2Sandy loamVery fine friable40% limestone gravel and pebbles Diffuse
Fill- for WW II 
runway north 

shoulder Site 7275

Redeposited from golf 
course or road

Limestone aggregate

II0.37-0.550.18Dark grayish brown 
& brown

 10YR 4/2 & 
10YR 4/3

Sandy clay loamVery fine friable30% limestone gravel and pebbles Abrupt/wavyAlluviumIntact-

III0.55+---Limestone---BedrockIntact-

I0.0-0.070.07Black 10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/smooth
Asphalt pavement 
WWII runway Site 

7275
IntactAsphalt

II0.07-0.260.19Brown10YR 5/3Clay loamCompacted95% crushed limestoneDistinct/wavy
Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

III0.26-0.860.60
Very dark grayish 

brown
10YR 3/2Sandy clay loamVery fine friable

60% limestone gravel, pebbles and 
cobbles

Distinct/wavy
Fill-- bedding for 

runway base course 
Site 7275

Secondary deposit
Asphalt fragments, limestone 

aggregate

IV0.86-0.910.05
Very dark gray & 

black
10YR 3/1 & 

10YR 2/1
ClayMassiveSparse limestone gravel and pebbles Distinct/wavy

Cultural deposit; 
Alluvial, Site 7292

Intact-

V0.91-1.050.14Dark gray10YR 4/1ClayMassive10% limestone gravel and pebbles Distinct/wavyAlluvialIntact-
VI1.05-1.180.13Gray10YR 6/1ClayMassive-AbruptAlluvialIntact-

VII1.18-1.42+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.70.70Dusky red2.5YR 3/3ClayCompacted10% limestone gravel and pebbles Abrupt/smooth
Fill-for gravel road   
intersection near 

airfield
Secondary depositLimestone aggregate

II0.7-1.20.50Yellowish brown7.5YR 5/4ClayCompacted
10% limestone gravel , pebbles, cobbles 

and boulders
Abrupt/smoothFill- road beddingSecondary depositLimestone aggregate

III1.2-1.5+---LimestoneWeathered100% decomposing limestone-ResidualIntact-
I0.0-0.080.08Very pale brown7.5YR 2.5/3HumusStructureless100% organic material (ironwood)Distinct/wavyRecent duffIntact-

II0.08-0.60.52Pale brown10YR 6/3Sandy clay loamVery fine friable
90%  crushed limestone gravel and 

pebbles
Distinct/wavy

Fill- for WW II 
runway north 

shoulder Site 7275
Secondary depositLimestone aggregate

III0.6-1.00.40Dark grayish brown10YR 4/2Sandy clay loamVery fine friable10% limestone gravel and pebbles Distinct/wavyAlluviumIntact-

IV1.0-1.110.11
Dark yellowish 

brown
10YR 4/4ClayMassive-Distinct/wavyAlluvialIntact-

V1.11-1.270.16Bluish grayG2 5/1GleyMassive20% limestone gravel and pebbles UnexcavatedAnaerobic AlluvialIntact-

Water table 0.88 7.60 E-2-1

E-2-27.700.55
Decomposing 

limestone bedrock

E-2-3b5.20

5.80

1.50
Decomposing 

limestone bedrock

E-1-15.001.70
Decomposing 

limestone bedrock 
& Water table

E-2-3

Water table 1.27 7.00 E-3-1

Decomposing 
limestone bedrock  

&                
Water table

1.42

Test Area E Trench Stratigraphy

A-218

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.070.07Black 10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/smooth
Asphalt pavement 
WWII runway  Site 

7275
IntactAsphalt

II0.07-0.280.21
Brown, light 

yellowish brown & 
yellowish brown

 10YR 4/4, 
10YR 6/4 & 

10YR 5/4
Sandy clay loam Compacted, banded

60% limestone gravel, pebbles and 
cobbles

Abrupt/wavy
Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

III0.28-0.560.28Pale brown10YR 6/3Silty sandCompacted90% limestone gravel and pebblesDistinct/wavy
Fill-- bedding for 

runway base course 
Site 7275

Secondary depositLimestone aggregate

IV0.56-0.640.08Black 7.5YR 2.5/1Sandy clay loamVery fine friable30% limestone gravel and pebbles Distinct/wavy
Cultural deposit; 

Alluvium, Site 7292
IntactBasalt flake, Cypraea shell

V0.64-0.920.28Light brownish 10YR 6/2Silty sandSingle grain-Distinct/wavyAeolianIntact-

VI0.92-1.06+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.050.05Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.05-0.380.33
Very dark grayish 

brown
10YR 3/2Silty loam

Loose, fine friable 
crumb

10% limestone gravel and pebbles; 5% 
crushed basalt 

Distinct/wavy
Fill- from golf 

course or runway
RedepositedBasalt aggregate

III0.38-0.56+0.18White10YR 8/1LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.070.07Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.07-0.340.27Pale brown10YR 6/3Clay loam
Fine friable crumb, 

moderately 
compacted

80% crushed limestoneAbrupt/smooth
Fill- for WW II 
runway north 

shoulder Site 7275
Secondary depositLimestone aggregate

III0.34-0.50.16Brown10YR 4/3Clay loamFine friable crumb10% limestone gravel and pebbles Abrupt/wavyAlluvialIntact

III0.40-0.520.09--LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.060.06Black 10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/smooth
Asphalt pavement 
WWII runway  Site 

7275
IntactAsphalt

II0.06-0.20.14Brown7.5YR 5/4Clay loamCompacted
70% limestone gravel, pebbles and 

cobbles
Distinct/wavy

Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

III0.2-0.430.23
Gray to light 
browish gray

10YR 6/1-6/2LimestoneCompacted100% crushed limestoneAbrupt/wavy
Fill-- bedding for 

runway base course 
Site 7275

Secondary depositLimestone aggregate

IVa0.43-0.590.16
Dark gray & very 

dark gray
7.5YR 4/1 & 

7.5YR 3/1
Clay loam

Moderately 
Compacted

20% limestone gravel and pebbles Diffuse
Cultural deposit; 

Alluvium Site 7292
IntactCharcoal flecks

IVb0.59-0.670.08Black 7.5YR 2.5/1ClayVery compacted
Carbon-stained matrix; sparse limestone 

gravel and pebbles 
Diffuse

Cultural deposit; 
Alluvial, Site 7292

Intact-

V0.67-0.850.18Brown10YR 4/3ClayMassive-DistinctAlluvialIntact-

VI0.85-1.30.45Very pale brown
10YR 8/2 & 

10YR 7/4
LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.090.09Dark brown10YR 3/3Clay loamFine friable crumb
30% limestone gravel, pebbles and 

cobbles
Diffuse/wavy

Fill- from runway or 
road construction

RedepositedLimestone aggregate

II0.09-0.40.31White10YR 8/1LimestoneCompacted100% crushed limestoneDiffuse/wavy
Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

III0.4-1.00.60
Brown & dark 

yellowish brown
 10YR 4/3 & 

10YR 4/4
Clay loamFine friable crumb

60% limestone pebbles, cobbles & 
boulders

Diffuse/wavy
Fill-- bedding for 

runway base course 
Site 7275

Secondary depositLimestone aggregate

IV1.0-1.20.20Dark gray10YR 4/1ClayMassive10% limestone gravelDiffuse/wavyAlluvialIntact-

E-3-2b4.70

4.50

0.56
Decomposing 

limestone bedrock

5.4

0.50
Decomposing 

limestone bedrock
E-3-2c

1.30

Decomposing 
limestone bedrock  

(water line = 
artesian well not 

water table)

E-3-3

4.90 E-3-3b1.20Water table

Decomposing 
limestone bedrock

1.06 5.5 E-3-2



A-219

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.380.38Dark brown7.5YR 3/3Clay loamVery fine friable10% limestone gravel and pebbles Abrupt/wavy
Fill- from road 

grading
RedepositedLimestone aggregate

II0.38-0.830.45
Light brownish 

gray
10YR 6/2Clay loamCompacted

90% crushed limestone gravel, pebbles 
and cobbles

Distinct/wavy
Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

III0.83-1.150.32Very pale brown10YR 7/3Sandy clay loamVery fine friableweathered limestoneUnexcavatedAlluvialIntact-

I0.0-0.10.10Brown7.5YR 4/3Clay loamVery fine friable-Abrupt/wavyFillRedepositedSilt fence

II0.1-0.170.07Black 10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/wavy
Asphalt pavement 
WWII runway Site 

7275
IntactAsphalt

III0.17-0.460.29Gray10YR 5/1Sandy clay loamVery fine friable
85% limestone gravel, pebbles and 

cobbles
Distinct/wavy

Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

IV0.46-0.690.20Grayish brown 10YR 5/2ClayMassive-AbruptAlluvialIntact-

V0.69+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.090.09Black 10YR 2/1HumusStructureless100% organic material (ironwood)Distinct/wavyRecent duffIntact-

II0.09-0.290.20
Very dark grayish 

brown
10YR 3/2Sandy clay loamLoose10% limestone gravel and pebbles Distinct/wavyAlluviumIntact-

III0.29-0.390.10
Very dark grayish 

brown & dark 
brown

Mottled 
10YR 3/2 & 
7.5 YR 3/4

Clay loamCompacted10% limestone gravel and pebbles Abrupt/smooth
Cultural deposit; 

Alluvium Site 7292
IntactCharcoal flecks

IV0.39-0.680.27Very pale brown10YR 8/2LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.10.10Black10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/smooth
Asphalt pavement 
WWII runway Site 

7275
IntactAsphalt

II0.1-0.650.55Pale brown10YR 6/3Sandy clay loamCompacted
70% limestone gravel, pebbles and 

cobbles
Distinct/wavy

Fill- runway base 
course Site 7275

Secondary depositGlass, limestone aggregate

III0.65-1.2+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.070.07Black 10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/smooth
Asphalt pavement 
WWII runway Site 

7275
IntactAsphalt

II0.07-0.40.33Brown10YR 5/3Sandy clay loam
Very fine friable 

crumb
60% limestone gravel and pebbles Abrupt/wavy

Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

III0.4-0.490.09Brown7.5YR 4/4Sandy clay loam
Very fine friable 

crumb
60% limestone gravel and pebbles Abrupt/smooth

Fill-- bedding for 
runway base course 

Site 7275
Secondary depositLimestone aggregate

IV0.49-0.630.14Very dark gray7.5YR 3/1Sandy clay loamVery fine friable
10% limestone gravel; waterworn marine 

shells
Abrupt/wavy

Cultural deposit; 
Alluvium Site 7292

Intact; possibly 
truncated upper 

boundary
Nerita picea shell & charcoal

V0.63-0.710.08Dark grayish brown10YR 4/2Sandy clay loamVery fine friable10% limestone gravel Abrupt/wavyAlluvialIntact-

VI0.71-0.930.22White10YR 8/1LimestoneWeathered100% decomposing limestoneDistinct/wavyBedrock over voidIntact-

VII0.93-1.160.23Yellowish brown10YR 5/4ClayMassive10% limestone gravel and pebbles -Alluvial fill in voidIntact-

VIII1.16+---LimestoneWeathered100% decomposing limestone-BedrockIntact-

I0.0-0.070.07Black 10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/smooth
Asphalt pavement 
WWII runway  Site 

7275
IntactAsphalt

II0.07-0.40.33
Dark yellowish 

brown
10YR 4/4ClayFine friable crumb90% crushed limestoneAbrupt/smooth

Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

III0.33-0.390.06Black 10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/smooth
Asphalt pavement 
WWII runway Site 

7275

Intact; discontinuous, 
truncated

Asphalt

IV0.39-0.50.11White10YR 8/1LimestoneCompacted100% crushed limestoneAbrupt/wavy
Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

V0.5-0.650.15
Very dark gray & 

black
 10YR 3/1 & 

10YR 2/1
Clay loamFine friable crumb20% limestone gravel and pebbles 

Abrupt/smooth & 
wavy

Cultural deposit; 
Alluvium Site 7292

Intact; possibly 
truncated upper 

boundary
Charcoal

VI0.65-0.950.30White10YR 8/1LimestoneWeathered100% decomposing limestoneDiffuse/wavyBedrock over voidIntact-

VII0.8-1.350.55Brown10YR 4/3ClayMassive-UnexcavatedAlluvial fill in voidIntact-

E-4-2b

5.60

E-3-4

Decomposing 
limestone bedrock

E-4-1

Water table 1.35 5.00

E-4-2

Decomposing 
limestone bedrock

1.15 5.70

5.40 E-3-5

1.20
Decomposing 

limestone bedrock

0.69

0.68
Decomposing 

limestone bedrock

E-4-1b

5.00

Decomposing 
limestone bedrock

1.16

5.60

A-220

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.070.07Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.07-0.50.43Dark grayish brown10YR 4/2Sandy clay loam
Fine friable crumb, 

loose
10% limestone gravel and pebbles Abrupt/wavy

Fill- from golf 
course or runway

Redeposited
Asphalt fragments, limestone 

aggregate

III0.5-1.20.70White10YR 8/1LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.060.06Black 10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/smooth
Asphalt pavement 
WWII runway  Site 

7275
IntactAsphalt

II0.06-0.210.15Very pale brown10YR 7/3LimestoneCompacted100% crushed limestoneAbrupt/wavy
Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

III0.21-0.290.08Brown7.5YR 4/4Sandy clay loam
Very fine friable 

crumb
70% limestone cobbles, pebbles and 

gravel 
Abrupt/wavy

Fill-- bedding for 
runway base course 

Site 7275
Secondary depositLimestone aggregate

IV0.29-0.340.05Dark grayish brown10YR 4/2Sandy clay loamVery fine friable10% limestone gravel and pebbles Abrupt/wavy
Cultural deposit; 

Alluvium Site 7292
Intact; upper surface 

truncated by fill
Cypraea shell, charcoal

V0.34-1.090.75Dark brown7.5YR 3/4Sandy clay loamVery fine friable
Fissured & weathered limestone bedrock-

boulders, cobbles, gravel and pebbles
-

Mixed Alluvial-
Residual

Intact-

I0.0-0.60.60Pale brown10YR 6/3Sandy clay loamCompacted
50% limestone gravel, pebbles and 

cobbles
Abrupt/wavy

Fill- for WW II 
runway south 

shoulder Site 7275
Secondary depositLimestone aggregate

II0.6-0.980.38--LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.070.07Very dark brown10YR 2/1HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.07-0.90.83Very pale brown10YR 3/2LimestoneCompacted100% crushed limestoneDistinct/wavy
Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

III0.5-0.940.20
Very dark gray & 

dark gray
 10YR 3/2 & 
7.5YR 3/4

Clay loamFine friable crumb20% limestone gravel and pebbles Distinct/wavy
Cultural deposit; 

Alluvium Site 7292

Intact; possibly 
truncated upper 

boundary
Charcoal

IV0.7-1.050.35
Dark yellowish 
brown & gray

10YR 8/2ClayMassive--AlluvialIntact-

I0.0-0.10.10Very dark brown10YR 2/2Clay loamFine friable crumb50% organic material & rootsDistinct/wavyRecent duffIntact-

II0.1-0.350.25Brown10YR 4/3Sandy clay loamCompacted
90% limestone gravel, pebbles, cobbles & 

boulders 
Abrupt/wavy

Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

III0.35-1.030.68+Gary & dark gray
Mottled      

7.5YR 5/1 & 
7.5YR 4/1

Sandy clay loamCompacted
90% limestone gravel, pebbles, cobbles & 

boulders 
-

Fill-- bedding for 
runway base course 

Site 7275
Secondary depositLimestone aggregate

I0.0-0.150.15Very dark brown7.5YR 2.5/2Clay loamVery fine friable40% limestone gravel and pebbles Distinct/wavyRecent duffIntact-

II0.15-0.270.12Yellowish brown10YR 5/4Clayey sandCompacted80% limestone gravel and pebbles Abrupt/wavy
Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

III0.27-0.40.13Very pale brown10YR 7/3LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.050.05Black 10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/smooth
Asphalt pavement 
WWII runway Site 

7275
IntactAsphalt

II0.05-0.190.14Light gray10YR 7/1LimestoneCompacted100% crushed limestoneAbrupt/wavy
Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

III0.19-0.560.37Dark gray10YR 4/1Sandy clay loamCompacted50% limestone gravel and pebbles Abrupt/smooth
Fill-- bedding for 

runway base course 
Site 7275

Secondary depositLimestone aggregate

IV0.56-0.730.17White10YR 8/1LimestoneWeathered100% decomposing limestoneDistinct/wavyBedrock over voidIntact-

V0.73-1.330.60Yellowish brown10YR 5/4ClayMassive-UnexcavatedAlluvial fill in voidIntact-

5.801.20

5.001.05

1.03 E-4-4

0.40 6.20
Decomposing 

limestone bedrock
E-5-1

Water table

5.50

E-5-21.33

E-4-3c

E-4-2c

Decomposing 
limestone bedrock

1.09 4.30 E-4-3
Decomposing 

limestone bedrock

Decomposing 
limestone bedrock 

& Water table

Water table

4.700.98

4.70

Water table

E-4-3b



A-221

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.230.23Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.23-0.670.44Very pale brown10YR 8/2LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.10.10
Very dark grayish 

brown
10YR 3/2Clay loamFine friable crumb60% organic materialDistinct/wavyRecent duffIntact-

II0.1-0.40.30
Light yellowish 

brown & yellowish 
brown

 10YR 6/4 & 
10YR 5/4

Sandy loamUnconsolidated
80% limestone gravel, pebbles and 

cobbles
Abrupt/wavy

Fill- runway base 
course Site 7275

Secondary deposit 
disturbed by road 

grading
Limestone aggregate

III0.4-0.870.47+Grayish brown10YR 5/2Sandy clay loamFine friable crumb
70% limestone gravel, pebbles and 

cobbles
-

Fill-- bedding for 
runway base course 

Site 7275

Secondary deposit 
disturbed by road 

grading

Fire brick, 6" PVC irrigation 
pipe, limestone aggregate

I0.0-0.10.10Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.1-0.90.8+Brown10YR 5/3Sandy clay loamCompacted
90% limestone gravel, pebbles and 

cobbles
-

Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

I0.0-0.090.09Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.09-0.260.17Very pale brown10YR 8/2LimestoneCompacted100% crushed limestoneAbrupt/wavy
Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

III0.26-0.340.08Yellowish brown10YR 5/4Sandy clay loamVery fine friable
80% limestone gravel, pebbles and 

cobbles
Abrupt/smooth

Fill-- bedding for 
runway base course 

Site 7275
Secondary depositLimestone aggregate

IV0.34-0.680.34Very pale brown
 10YR 7/3 & 

10YR 8/2
LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.080.08Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDiffuseRecent duffIntact-

II0.08-0.380.30
Grayish brown & 

dark grayish brown
 10YR 5/2 & 

10YR 4/2
Sandy clay loam

Very fine friable, 
loose

20% limestone gravel, pebbles and 
cobbles

Distinct/wavyFillRedeposited-

III0.38-0.560.18
Dark yellowish 

brown
10YR 4/4ClayMassive-DiffuseAlluvialIntact-

IV0.56-1.05+0.49Very pale brown10YR 7/3Sandy clayMassive100% weathered, decomposing limestoneAbruptResidualIntact-

I0.0-0.40.40Very dark brown10YR 2/2Clay loam
Very fine friable, 

loose
10% limestone gravel and pebbles & 

crushed basalt
Abrupt/wavy

Fill- from road 
grading/bedding

RedepositedBasalt aggregate

II0.4-0.980.58Very pale brown10YR 7/3LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.290.29Dark brown10YR 3/3Sandy clay loamVery fine friable
60% limestone gravel, pebbles and 

cobbles
Diffuse

Fill- from road 
grading/bedding

Redeposited
Modern trash, plastic, 
limestone aggregate

II0.29-0.330.04Very dark brown10YR 2/2Sandy clay loamVery fine friable20% organic materialDistinct/wavyBuried recent duffIntact-

III0.33-0.650.32Brown10YR 5/3Sandy clay loamVery fine friable
60% limestone gravel, pebbles and 

cobbles
Abrupt/wavy

Fill-- bedding for 
runway base course 

Site 7275
Secondary depositLimestone aggregate

IV0.65-0.90.25Very pale brown10YR 8/2SandVery fine friable100% Weathered, decomposing bedrockUnexcavatedResidualIntact-

I0.0-0.140.14Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood)Distinct/wavyRecent duffIntact-

II0.14-0.330.19Very pale brown10YR 8/2LimestoneCompacted100% crushed limestoneDistinct/wavy
Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

III0.33-0.820.49Brown7.5YR 4/3ClayVery fine friable
80% limestone gravel, pebbles, cobbles & 

boulders
Distinct/wavy

Fill-- bedding for 
runway base course 

Site 7275
Secondary depositLimestone aggregate

IV0.82-1.050.23Brown10YR 4/3ClayMassive-UnexcavatedAlluvialIntact-
I0.0-0.10.10Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood)Distinct/wavyRecent duffIntact-

II0.1-0.450.35Brown10YR 5/3Sandy clay loam
Very fine friable, 

loose
70% limestone gravel, pebbles and 

cobbles
Diffuse/wavy

Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

III0.45-0.670.22Pale brown10YR 6/3Sandy clay loamVery fine friable50% limestone gravel and pebbles Diffuse/wavy
Fill-- bedding for 

runway base course 
Site 7275

Secondary depositLimestone aggregate

IV0.67-0.880.21
Dark yellowish 

brown
10YR 4/4ClayMassive--AlluvialIntact-

E-6-4

E-6-1

E-6-3

E-6-2

0.88 6.00 E-7-1

E-5-4

E-5-37.000.67

E-5-5

6.201.05Decomposing 
limestone bedrock

Water table 0.90

Decomposing 
limestone bedrock 

& Water table

Water table 1.05 5.00 E-6-5

Decomposing 
limestone bedrock

0.68 5.40

Water table

Water table 0.87 5.70

Decomposing 
limestone bedrock

0.98 5.50

5.10

Decomposing 
limestone bedrock  

&                
Water table

0.90 6.20

A-222

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.090.09Very pale brown7.5YR 2.5/2Clay loamVery fine friable80% organic material (ironwood)Distinct/wavyRecent duffIntact-

II0.09-0.470.38Pale brown10YR 6/3Sandy clay loamVery fine friable
80% weathered limestone gravel, pebbles 

and cobbles
Distinct/wavy

Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

III0.47-0.960.49Yellowish brown10YR 5/4ClayMassive-Abrupt/wavyAlluvialIntact-

IV0.9-0.96.06+Very pale brown10YR 7/3Sandy clay/Gley Sticky, plastic-UnexcavatedAlluvialIntact-

V0.69-0.96+0.25--LimestoneWeathered100% decomposing limestoneUnexcavatedResidualIntact-
I0.0-0.080.08Dark brown7.5YR 3/2Sandy clay loamVery fine friableorganic materialDiffuseRecent duffIntact-

II0.08-0.30.22
Dark brown & 

brown

Mottled 
7.5YR 3/3 & 

7.5YR 4/3
Sandy clay loamVery fine friable

60% limestone gravel, pebbles and 
cobbles

Distinct/wavy
Fill- runway base 
course Site 7275

Redeposited during 
road construction

4-inch PVC water pipeline & 
trench; asphalt fragments, 

limestone aggregate

III0.3-0.980.68Very pale brown
 10YR 7/3 & 

10YR 8/2
LimestoneWeathered100% decomposing limestoneUnexcavatedResidualIntact-

I0.0-0.30.30Dark brown10YR 3/3Sandy clay loamVery fine friable
60% limestone gravel, pebbles and 

cobbles
Distinct/wavy

Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

II0.3-0.590.29Pale brown10YR 6/3Sandy clay loamVery fine friable
60% limestone gravel, pebbles and 

cobbles
Distinct/wavy

Fill-- bedding for 
runway base course 

Site 7275
Secondary depositLimestone aggregate

III0.59-0.80.21Very pale brown10YR 8/2Sandy clay loamVery fine friable
60% weathered limestone gravel, pebbles 

and cobbles
UnexcavatedAlluvialIntact?-

I0.0-0.070.07Dark brown7.5YR 3/2HumusStructureless100% organic material (ironwood)Abrupt/wavyRecent duffIntact-

II0.07-0.140.07Black 10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/smooth
Asphalt pavement 
WWII runway   Site 

7275
IntactAsphalt

III0.14-0.360.22Brown10YR 4/3Sandy clay loamVery fine friable
50% limestone gravel, pebbles and 

cobbles
Diffuse/wavy

Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

IV0.36-0.760.40Very pale brown10YR 8/2LimestoneWeathered100% decomposing limestoneUnexcavatedResidualIntact-
I0.0-0.050.05Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood)Distinct/wavyRecent duffIntact-

II0.05-0.40.35Very pale brown10YR 8/2LimestoneWeathered100% decomposing limestoneAbrupt/wavyBedrock over voidIntact-

III0.4-0.570.17Yellowish brown10YR 5/4ClayMassive< 10% limestone gravelAbrupt/wavyAlluvial fill in voidIntact-

V0.57-0.760.19White10YR 8/1LimestoneWeathered100% decomposing limestoneUnexcavatedBedrockIntact-
I0.0-0.080.08Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood)Distinct/wavyRecent duffIntact-

II0.08-0.530.45Very pale brown10YR 8/2LimestoneWeathered100% decomposing limestoneAbrupt/wavyBedrock over voidIntact-

III0.53-0.830.30Yellowish brown10YR 5/4ClayMassive-Distinct/wavyAlluvial fill in voidIntact-

V0.83-0.90.07White10YR 8/1ClayMassive-UnexcavatedAlluvial fill in voidIntact-

I0.0-0.730.73Dark brown7.5YR 3/3Sandy clay loamVery fine friable25% limestone gravel, pebbles and Abrupt/smoothFill- push pileRedepositedAsphalt fragments

II0.73-0.770.04Very dark gray10YR 3/1Sandy clay loamVery fine friable70% limestone gravel and pebbles Abrupt/smooth
Fill- runway base 
course Site 7275

Redeposited during 
road construction

-

III0.77-1.000.23Very pale brown10YR 8/2LimestoneWeathered100% decomposing limestoneDistinct/wavyBedrock over voidIntact-

V1.00-1.480.48
Pale brown & dark 
yellowish brown

10YR 6/3 & 
10YR 4/4

ClayMassive20% limestone gravel and pebbles UnexcavatedAlluvial fill in voidIntact-

I0.0-0.150.15Dark brown7.5YR 3/3Clay loamVery fine friableorganic duffAbrupt/wavy
Fill- from golf 

course or road
Redeposited-

II0.15-0.230.08Black 10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/smooth
Asphalt pavement 
WWII runway  Site 

7275
IntactAsphalt

III0.23-0.620.39
Dark yellowish 

brown
10YR 4/4Sandy clay loamLoose10% limestone gravel and pebbles Distinct/wavy

Fill- runway base 
course Site 7275

Secondary deposit-

V0.62-0.860.24Brown
 10YR 5/2 & 
7.5YR 5/4

LimestoneWeathered100% decomposing limestoneUnexcavatedResidualIntact-

E-8-45.300.86

E-8-2

5.30

5.301.58

Decomposing 
limestone bedrock  

&                
Water table

E-8-3

Decomposing 
limestone bedrock

0.96 5.80 E-7-2

Water table 5.00 E-7-4

Decomposing 
limestone bedrock  
&                   Water 

table

0.98

Decomposing 
limestone bedrock  

&                
Water table

0.76 5.70 E-7-5

Decomposing 
limestone bedrock 

& Water table
0.76

5.00 E-7-3

0.80

6.200.90
Decomposing 

limestone bedrock 
& Water table

Decomposing 
limestone bedrock  

&                
Water table

E-8-1



A-223

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.120.12Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.12-0.350.23Dusky red2.5YR 3/3Clay loamVery fine friable40% limestone gravel Abrupt/wavy
Fill- associated 
w/golf course

Redeposited-

III0.35-0.670.32
Very dark grayish 

brown
10YR 3/2Sandy clay loam

Very fine friable 
crumb

30% limestone gravel and pebbles Abrupt/wavy
Fill- from golf 

course or pond
Redeposited-

V0.67-1.080.41White10YR 8/1SandWeathered100% decomposing limestone-ResidualIntact-
I0.0-0.070.07Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.07-0.330.26Dark grayish brown10YR 4/2Sandy clay loam
Loose, very fine 

friable crumb
80% limestone gravel, pebbles  and 

cobbles
Distinct/wavy

Fill- runway base 
course Site 7275

Redeposited during 
road construction

-

III0.33-0.680.35Dark grayish brown10YR 4/2Sandy clay loamVery compacted
80% limestone gravel, pebbles, cobbles 

and boulders
Diffuse/wavy

Fill- runway 
bedding for base 
course Site 7275

Redeposited during 
road construction

-

V0.68-0.950.27Grayish brown10YR 5/2ClayMassive-UnexcavatedAlluvialIntact-

I0.0-0.30.30Very dark brown7.5YR 2.5/2Green wasteStructureless100% organic materialAbrupt/wavyFill- push pileRedeposited
Modern trash; Xmas lights, 

plastic

II0.3-1.050.75Brown10YR 5/3Sandy clay loamVery fine friable
80% limestone gravel, pebbles  and 

cobbles
Distinct/wavy

Fill- runway base 
course Site 7275

Redeposited during 
road construction

Asphalt- large fragments

III1.05-1.20.15Very pale brown10YR 8/2LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.080.08Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood)Abrupt/smoothRecent duffIntact-

II0.08-0.150.07Black 10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/smooth
Asphalt pavement 
WWII runway  Site 

7275
IntactAsphalt

III0.15-0.36+---LimestoneWeathered100% decomposing limestoneUnexcavatedResidualIntact-

I0.0-0.250.25Dusky red2.5YR 3/2Clay loam
Loose, very fine 

friable crumb
-Diffuse/wavy

Fill- associated 
w/golf course

Redeposited-

II0.25-0.50.25Grayish brown10YR 5/2Clay loamCompacted
80% limestone gravel, pebbles  and 

cobbles
Diffuse/wavy

Fill- runway base 
course Site 7275

Redeposited during 
golf course 

construction
-

III0.5-0.660.16Pale brown10YR 6/3Sandy clay loam
Very fine friable 

crumb
80% limestone gravel, pebbles  and 

cobbles
Diffuse/wavy

Fill- runway 
bedding for base 
course Site 7275

Redeposited during 
golf course 

construction
-

IV0.66-0.90.24Dark grayish brown10YR 4/2Sandy clayVery fine crumb
20% limestone gravel, pebbles  and 

cobbles
Diffuse/wavyAlluvialIntact-

V0.9-1.260.36Very pale brown10YR 8/2LimestoneWeathered100% decomposing limestoneDistinct/wavyBedrock over voidIntact-

VI1.26-1.420.16Dark gray10YR 4/1ClayMassive-UnexcavatedAlluvial fill in voidIntact-

I0.0-0.10.10Very dark brown 7.5YR 2.5/2HumusStructureless100% organic material (ironwood)Abrupt/smoothRecent duffIntact-

II0.1-0.350.25Brown10YR 4/2Clay loam
Very fine friable 

crumb
20% limestone gravel and pebblesAbrupt/wavy

Fill- associated 
w/golf course

RedepositedPlastic fragments

III0.35-1.160.81Very pale brown10YR 8/2LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.450.40Brown10YR 4/3Clay loamLoose, very fine 
friable crumb

20% limestone gravel, pebbles  and 
cobbles

Distinct/wavyFill- from pond 
construction

Redepositedblack plastic

II0.40-0.540.14Black & brown
7.5YR 2.5/1 
& 10YR 5/3

Clay loam & clayey 
sand

Very fine friable 
crumb

< 10% limestone gravelAbrupt/smooth
Cultural deposit; 

Alluvial, Site 7293
Intact; truncated from 

pond construction
urchin, charcoal & heat-

altered rock

III0.40+---LimestoneWeathered100% decomposing limestoneUnexcavatedResidualIntact-

I0.0-0.440.44Very dark brown10YR 2/2Loam
Loose, very fine 

friable crumb
15% limestone gravel and pebbles Distinct/wavyFill- near roadRedeposited

Modern trash: aluminum can, 
black plastic, asphalt 

II0.44-0.540.10
Dark yellowish 

brown
10YR 4/4Sandy clay loamVery fine friable10% limestone gravel and pebblesDistinct/wavyAlluviumIntact-

III0.54-0.680.14Pale brown10YR 6/3SandLoose, single grain
< 10% limestone gravel and pebbles; sand 

derived from limestone substrate  
Abrupt/smoothAlluvialIntact-

IV0.68-0.790.11Dark gray10YR 4/1ClayMassive-Distinct/wavyAlluvialIntact-

V0.79-0.90.11White10YR 8/1LimestoneWeathered100% decomposing limestone-ResidualIntact-

1.20 6.30 E-9-3

4.50 E-9-4

1.42

E-9-16.30

0.95 6.50

0.54

5.00 E-9-5

0.36

5.20 E-10-2

1.16 5.50

E-9-2Water table

Decomposing 
limestone bedrock

Decomposing 
limestone bedrock

Decomposing 
limestone bedrock

Decomposing 
limestone bedrock

Decomposing 
limestone bedrock 

& Water table

Decomposing 
limestone bedrock  

&                
Water table

0.90 6.60

E-10-1

E-10-3

1.08
Decomposing 

limestone bedrock

A-224

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.090.09Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.09-0.30.21
Very dark grayish 

brown
10YR 3/2Clay loamCompacted95% crushed basalt- 2-inchDistinct/wavy

Fill- road 
construction

Secondary depositBasalt aggregate

III0.3-0.720.42Grayish brown10YR 5/2Sandy clay loamCompacted
80% weathered limestone gravel, pebbles 

and cobbles
Distinct/wavy

Fill- runway base 
course Site 7275

Redeposited during 
road construction

Asphalt fragments

IV0.72+---LimestoneWeathered100% decomposing limestoneUnexcavatedResidualIntact-

I0.0-0.250.25Very dusky red2.5YR 2.5/2Clay loamVery fine friable50% limestone gravelAbrupt/wavy
Fill- runway base 
course Site 7275

Redeposited during 
golf course 

construction
Limestone aggregate

II0.25-0.450.20Pale brown10YR 6/3Sandy clay loam
Very fine friable 

crumb
80% limestone gravel, pebbles and 

cobbles
Distinct/wavy

Fill- runway 
bedding for base 
course Site 7275

Redeposited during 
golf course 

construction
Limestone aggregate

III0.45-0.90.45Very pale brown10YR 8/2SandCoarse50% limestone gravel and pebbles Abrupt/smoothAlluvialIntact-

IV0.9-0.980.08Yellowish brown10YR 5/4ClaySticky, plastic-AbruptAlluvialIntact-

V0.98+---LimestoneWeathered100% decomposing limestoneUnexcavatedResidualIntact-

I0.0-0.360.36Very dusky red2.5YR 2.5/2Clay loamCoarse
50% limestone gravel, pebbles and 

cobbles
Abrupt/wavy

Fill- associated 
w/golf course

RedepositedLimestone aggregate

II0.36-0.560.20
Very dark grayish 

brown
10YR 3/2Sandy clay loamVery fine friable80% limestone gravel and pebbles Distinct/wavy

Fill- runway base 
course Site 7275

Redeposited during 
golf course 

construction

Asphalt fragments, limestone 
aggregate

III0.56-0.750.19
Very dark grayish 

brown
10YR 3/2Sandy clay loamVery fine friable50% limestone gravel and pebbles Distinct/wavy

Fill-- bedding for 
runway base course 

Site 7275

Redeposited during 
golf course 

construction
Limestone aggregate

IV0.75-1.250.50Very pale brown10YR 8/2SandWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.750.75
Dark reddish 

brown
5YR 3/3Sandy clay loam

Very fine friable 
crumb

15% limestone gravel, pebbles and 
cobbles; green waste

Distinct/smoothFill- push pileRedeposited
Plastic, glass fragments, 

limestone aggregate

II0.41-0.50.09Black 10YR 2/1Asphalt surfaceCompacted100% aggregateDistinct/smooth
Asphalt pavement 
WWII runway  Site 

7275
IntactAsphalt

III0.5-0.620.11Light gray10YR 7/2LimestoneCompacted100% crushed limestoneDistinct/smooth
Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

IV0.62-0.920.30Yellowish brown10YR 5/4Sandy clay loam
Very fine friable 

crumb
70% limestone gravel, pebbles, cobbles 

and boulders
Abrupt/wavy

Fill-- bedding for 
runway base course 

Site 7275
Secondary depositLimestone aggregate

V0.92-1.420.50Light gray10YR 7/2LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.070.07Black 7.5YR 2.5/1Clay loamStructureless60% organic material; 30% crushed Abrupt/wavyRecent duffRedepositedAsphalt fragments

II0.07-0.130.06Black 10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/smooth
Asphalt pavement 
WWII runway Site 

7275
IntactAsphalt

III0.13-0.40.27Light gray10YR 7/2LimestoneCompacted100% crushed limestoneAbrupt/smooth
Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

IV0.4-0.950.55Dark grayish brown10YR 4/2Sandy clay loamVery fine friable80% weathered limestoneDistinct/wavy
Fill-- bedding for 

runway base course 
Site 7275

Secondary deposit

V0.95-1.350.40Light gray10YR 7/2LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.10.10Black 7.5YR 2.5/1Clay loamStructureless
60% organic material; 30% crushed 

asphalt  fragments
Abrupt/wavyRecent duffRedepositedAsphalt fragments

II0.1-0.190.09Brown10YR 4/3Sandy clay loam
Very fine friable 

crumb
40% limestone gravel, pebbles and 

cobbles
Abrupt/wavyFill- road gradingRedepositedLimestone aggregate

III0.19-0.450.26Brown10YR 4/3Sandy clay loam
Very fine friable 

crumb
40% limestone gravel, pebbles and 

cobbles
Distinct/wavyAlluvial

Intact- upper surface 
truncated by grading

-

IV0.45-1.030.58--LimestoneWeathered100% decomposing limestone-ResidualIntact-

Decomposing 
limestone bedrock

Decomposing 
limestone bedrock

E-11-34.501.03

E-10-5

0.72 5.90 E-10-4

E-11-25.801.35

E-10-65.601.25

Decomposing 
limestone bedrock  

&             Water 
table

0.98

5.80

5.20

Decomposing 
limestone bedrock

1.75 E-11-1

Decomposing 
limestone bedrock  

&                
Water table

Decomposing 
limestone bedrock



A-225

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.10.10Black7.5YR 2.5/1Clay loamStructureless
60% organic material; 30% crushed 

asphalt  fragments
Distinct/wavyRecent duffRedepositedAsphalt fragments

II0.1-0.620.52Brown10YR 5/3Loamy sand
Very fine friable 

crumb
50% limestone gravel, pebbles and 

cobbles
Abrupt/smoothAlluvialIntact-

III0.62-0.880.26
Light brownish 

gray
10YR 6/2SandSingle grain--AeolianIntact-

I0.0-0.170.17Black 7.5YR 2.5/1Clay loamStructureless
60% organic material; 30% crushed 

asphalt  fragments
Distinct/wavyRecent duffRedepositedAsphalt fragments

II0.17-0.250.08Very pale brown10YR 7/4LimestoneCompacted100% crushed limestoneDistinct/wavy
Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

III0.25-0.750.50Brown10YR 4/3Sandy clay loamVery fine friable70% limestone gravel, pebbles and Distinct/wavyAlluvialIntact-
IV0.75-1.00.25White10YR 8/1LimestoneCoarse100% weathered, decomposing limestone-ResidualIntact-

I0.0-0.240.24Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.24-0.880.64
Brown & Pinkish 

white
 7.5YR 4/4 & 

7.5YR 8/2
SandCoarse100% weathered, decomposing limestone-ResidualIntact-

I0.0-0.130.13Very dusky red2.5YR 2.5/2Clay loam
Very fine friable 

crumb
10% limestone gravel and pebbles Abrupt/smoothRedeposited Disturbed-

II0.13-0.210.08Black 10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/smooth
Asphalt pavement 
WWII runway Site 

7275
IntactAsphalt

III0.21-0.360.15Brown10YR 5/3Sandy clay loamCompacted
80% crushed limestone gravel, pebbles 

and cobbles
Diffuse/wavy

Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

IV0.36-1.250.89Very pale brown10YR 8/2SandCoarse100% weathered, decomposing limestone-ResidualIntact-

I0.0-0.60.60Brown10YR 4/3Sandy clay loamFine friable crumb
30% limestone gravel, pebbles and 

cobbles
Abrupt/smooth

Fill- associated 
w/golf course

Redeposited
undecorated white 

earthenware fragment

II0.6-0.680.08Black 10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/smooth
Asphalt pavement 
WWII runway  Site 

7275
IntactAsphalt

III0.68-0.920.24Brown & light gray
Mottled 

10YR 5/3 & 
10YR 7/2

Clay loamFine friable crumb
90% weathered limestone gravel and 

pebbles 
Distinct/wavy

Fill- runway base 
course Site 7275

Secondary deposit-

IV0.92-1.40.48Brown10YR 4/3Clay loamFine friable crumb20% limestone gravel and pebbles Abrupt/wavyAlluvialIntact-
V1.4+---LimestoneWeathered100% decomposing limestoneUnexcavatedResidualIntact-

I0.0-0.060.06Black 10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/smooth
Asphalt pavement 
WWII runway  Site 

7275
IntactAsphalt

II0.06-0.50.44Dark grayish brown10YR 4/2Sandy clay loamFine friable crumb
50% crushed limestone gravel, pebbles 

and cobbles
Distinct/wavy

Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

III0.5-0.850.35
Dark brown & 

brown

 Mottled     
10YR 3/3 & 

10YR 4/3
Clay loamCompacted20% limestone gravel and pebbles Abrupt/wavyAlluvial

Intact- upper surface 
possibly truncated

-

IV0.85-1.10.25
Light brownish 

gray
10YR 6/2LimestoneWeathered100% decomposing limestoneAbrupt/smoothBedrock over voidIntact-

V1.1-1.240.14Brown 
Mottled      

10YR 4/2 &  
5YR 3/4

ClayMassiveSparse limestone gravel Distinct/smoothAlluvial fill in voidIntact-

VI1.24-1.620.38Gray10YR 5/1ClayMassiveSparse limestone gravel -Alluvial fill in voidIntact-

I0.0-0.060.06Very dark brown7.5YR 2.5/2Clay loamStructureless75% organic materialDistinct/wavyRecent duffIntact-

II0.06-0.30.24
Dark yellowish 

brown
10YR 4/4Sandy clay loamFine friable crumb

70% limestone gravel, pebbles and 
cobbles

Distinct/wavy
Fill- runway base 
course Site 7275

Redeposited during 
road construction

Limestone aggregate

III0.3-0.730.43Brown10YR 5/3Sandy clay loamFine friable crumb
80% limestone gravel, pebbles and 
cobbles (predominantly cobbles)

Abrupt/wavy
Fill-- bedding for 

runway base course 
Site 7275

Secondary depositLimestone aggregate

IV0.73-1.00.27Dark grayish brown10YR 4/2ClayMassiveSparse limestone gravelDistinct/smoothAlluvialIntact-

V1.0-1.450.35Very pale brown10YR 7/3LimestoneWeathered100% decomposing limestone-ResidualIntact-

Decomposing 
limestone bedrock

Decomposing 
limestone bedrock  

&                
Water table

1.62 5.00 E-12-2

E-12-35.20

1.00
Decomposing 

limestone bedrock
E-11-5

E-12-15.601.40

1.45

E-11-45.30

E-11-6

E-11-7

Decomposing 
limestone bedrock 

& Water table
0.88 3.60

5.001.25

Decomposing 
limestone bedrock  

&                
Water table

0.88Water table

5.50

Decomposing 
limestone bedrock  

&                
Water table

A-226

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.150.15Very dark brown7.5YR 2.5/2Clay loamStructureless80% organic material (ironwood) & rootsDistinct/wavyRecent duffIntact-

II0.15-0.40.25Yellowish brown10YR 5/4Sandy clay loamFine friable crumb
60% limestone gravel, pebbles and 

cobbles
Abrupt/wavy

Fill-- bedding for 
runway base course 
or runway shoulder 

Site 7275

Secondary depositLimestone aggregate

III0.4-1.050.65--LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.240.24Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntactSheet metal

II0.24-0.50.26Brown 10YR 4/3Sandy clay loamFine friable crumb30% limestone gravel, pebbles and Abrupt/smoothAlluvialIntact-

III0.5-0.80.3+Light greenish grayG1 7/10GYGley
Non-sticky, slightly 

plastic
--ResidualIntact-

I0.0-0.120.12Very dark brown7.5YR 2.5/2Clay loamStructureless80% organic material (ironwood) & rootsAbrupt/smoothRecent duffIntact-

II0.12-0.20.08Black 10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/smooth
Asphalt pavement 
WWII runway Site 

7275
IntactAsphalt

III0.2-0.270.07Very pale brown10YR 7/4LimestoneCompacted100% crushed limestoneAbrupt/wavy
Fill- runway base 
course Site 7275

Secondary depositLimestone aggregate

IV0.27-0.70.43Brown10YR 4/3Sandy clay loamFine friable crumb
60% limestone gravel, pebbles and 

cobbles
Distinct/wavy

Fill-- bedding for 
runway base course 

Site 7275
Secondary depositLimestone aggregate

V0.7-1.10.40Very pale brown10YR 8/2LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.250.25
Dark reddish 

brown
5YR 3/4Clay

Sticky, fine friable 
crumb

Sparse limestone gravelAbrupt/wavy
Fill- associated 
w/golf course

Redeposited-

II0.25-0.90.65Light gray10YR 7/2LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.210.21
Dark reddish 

brown
5YR 3/4Clay

Sticky, fine friable 
crumb

Sparse limestone gravelAbrupt/wavy
Fill- associated 
w/golf course

Redeposited-

II0.21-0.760.55Light gray10YR 7/2LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.080.24Black7.5YR 2.5/1HumusStructureless100% organic material & rootsAbrupt/wavyRecent duffIntact-

II0.08-0.320.24Brown 10YR 5/3Clay loamFine friable crumb60% limestone gravel and pebblesDistinct/wavy
Fill- associated 
w/golf course

Redeposited-

III0.32-0.870.55Very pale brown10YR 8/2LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.10.10Very dark brown7.5YR 2.5/2Clay loamStructureless90% organic material (ironwood)Abrupt/wavyRecent duffIntact-

II0.1-0.380.28Dark grayish brown10YR 4/2Clay loam
Very fine friable 

crumb
80% weathered limestoneAbrupt/smooth

Fill- runway base 
course Site 7275

Secondary deposit; 
disturbed

Asphalt fragments

III0.38-0.460.08Black10YR 2/1Clay loam
Very fine friable 

crumb
10% limestone gravel; oxidation

Abrupt & 
discontinuous

Alluvium-          
Buried A horizon?

IntactCharcoal flecks

IV0.22-0.660.44Very pale brown10YR 8/2LimestoneWeathered100% decomposing limestoneDistinct/wavyBedrock over voidIntact-

V0.66-0.90.24+
Dark yellowish 

brown
10YR 4/4ClayMassive < 10% limestone gravel-Alluvial fill in voidIntact-

I0.0-0.120.12Black10YR 2/1Clay loam
Very fine friable 

crumb
50% organic material (ironwood, date 

palm)
Distinct/wavyRecent duffIntact-

II0.12-0.350.23+Brown10YR 5/3Clay
Very fine friable 

crumb
20% limestone gravel and pebbles -AlluvialIntact-

I0.0-0.10.10Very dark brown7.5YR 2.5/2Clay loamStructureless
80% organic material (ironwood, date 

palm)
Abrupt/wavyRecent duffIntact-

II0.1-0.380.28Brown10YR 4/3Sandy clay loam
Very fine friable 

crumb
10% limestone gravel and pebbles Distinct/smoothAlluviumIntact-

III0.38-0.760.38+Dark grayish brown10YR 4/2Clay
Very fine friable 

crumb
70% weathered limestone-AlluvialIntact-

E-12-66.001.10

Decomposing 
limestone bedrock  

&                
Water table

E-12-55.400.80Water table

Decomposing 
limestone bedrock

E-12-85.200.76
Decomposing 

limestone bedrock

E-13-15.900.87
Decomposing 

limestone bedrock

E-12-75.000.90

E-13-2

E-12-45.301.05

E-13-37.000.35

E-13-44.600.76

5.500.90Water table

Water table

Water table

Decomposing 
limestone bedrock  

& Water table



A-227

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.80.08Very dark brown7.5YR 2.5/2Clay loamStructureless
80% organic material (ironwood, date 

palm)
Distinct/wavyRecent duffIntact-

II0.08-0.640.56Dark grayish brown10YR 4/2Sandy clay loamFine friable crumb10% limestone gravel and pebbles Distinct/wavyAlluviumIntact-

III0.64-0.940.3+Dark grayish brown10YR 4/2ClayFine friable crumb10% limestone gravel-AlluvialIntact-

I0.0-0.10.10Very dark brown7.5YR 2.5/2Clay loamStructureless80% organic material & rootsAbrupt/wavyRecent duffIntact-

II0.1-0.550.45Brown10YR 4/3Sandy clay loamFine friable crumb15% limestone gravel and pebbles Abrupt/smooth
Fill- road 

construction
Redeposited        

(churned)
-

III0.45-0.670.22Black 10YR 2/1LoamFine friable crumb10% limestone gravel and pebbles Abrupt/smooth
Cultural deposit; 

Alluvium-buried A 
horizon, Site 7294

Intact; upper surface 
possibly truncated by 

road construction

Sparse fire-altered rock, 1 
basalt flake, burned crab claw 

& sparse charcoal flecks

IV0.52-0.950.43
Dark gray & light 

gray
 10YR 4/1 & 

10YR 7/2
Limestone 

w/pockets of clay
Fine friable crumb

90% weathered and decomposing 
limestone

-ResidualIntact-

I0.0-0.050.05Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.05-0.40.35Brown10YR 4/3Clay loam
Very fine friable 

crumb
50% limestone gravel and pebbles Distinct/wavy

Fill- WW II 
revetment area 
south of runway 

Site 7275

Redeposited during 
road construction?

Limestone aggregate

III0.25-0.540.29Yellowish brown10YR 5/4Clay loam
Very fine friable 

crumb
60% limestone gravel and pebbles Distinct/wavy

Fill- WW II 
revetment area 
south of runway 

Site 7275

Redeposited during 
road construction?

Limestone aggregate

IV0.29-0.980.69Brown10YR 4/3Clay loam
Very fine friable 

crumb
50% limestone gravel, pebbles and 

cobbles
Distinct/wavy

Cultural deposit; 
Alluvium-buried A 
horizon, Site 7294

Intact; upper surface 
possibly truncated by 

road construction
Theodoxus neglectus shell

V0.95-1.120.17
Dark gray to Dark 

grayish brown
10YR 4/1 to 

10YR 4/2
Clay

Very fine friable 
crumb

60% weathered limestone-AlluvialIntact-

I0.0-0.080.08Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood)Distinct/wavyRecent duffIntact-

II0.08-0.450.37Brown10YR 4/3Clay loam
Very fine friable 

crumb
15% limestone gravel and pebbles Distinct/wavyAlluviumIntact-

III0.4-0.850.45Dark grayish brown10YR 4/2Clay loam
Very fine friable 

crumb
20% limestone gravel, pebbles & cobblesDistinct/wavy

Cultural deposit; 
Alluvium-buried A 
horizon, Site 7294

IntactCharcoal

IV0.84-1.00.16
Light gray & Very 

pale brown
10YR 7/2 & 

10YR 7/3
LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.070.07Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood)Distinct/wavyRecent duffIntact-

II0.07-0.50.43Brown10YR 4/3Clay loam
Very fine friable 

crumb
10% limestone gravel and pebbles Distinct/wavyAlluviumIntact-

III0.4-0.650.25Dark grayish brown10YR 4/2Clay loam
Very fine friable 

crumb
40% weathered limestone gravel, pebbles 

& cobbles
Distinct/wavy

Cultural deposit; 
Alluvium-buried A 
horizon, Site 7294

IntactCypraea shell, charcoal

IV0.6-0.820.22
Light gray & Very 

pale brown
10YR 7/2 & 

10YR 7/3
LimestoneWeathered100% decomposing limestone-ResidualIntact-

E-13-6b4.951.12

1.00
Decomposing 

limestone bedrock

E-13-6d3.500.82
Decomposing 

limestone bedrock

E-13-6c3.20

Decomposing 
limestone bedrock

E-13-65.000.95

E-13-56.500.94Water table

Decomposing 
limestone bedrock

A-228

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.070.07Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood)Distinct/wavyRecent duffIntact-

II0.07-0.440.37Brown10YR 4/3Clay loamVery fine friable10% limestone gravel and pebbles Distinct/wavyAlluviumIntact-

III0.44-0.520.08
Very dark grayish 

brown & dark 
grayish brown

 10YR 3/2 & 
10YR 4/2

Clay loam
Very fine friable 

crumb
10% limestone gravel and pebbles Distinct/wavy

Cultural deposit; 
Alluvium-buried A 
horizon, Site 7294

IntactVery sparse charcoal flecks

IV0.52-0.720.20Brown10YR 5/3Clay
Very fine friable 

crumb
30% weathered limestoneDistinct/wavyAlluvialIntact-

V0.72-0.80.08--LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.070.07Very dark brown7.5YR 2.5/2HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.07-0.480.41Dark grayish brown10YR 4/2Clay loamVery fine friable30% limestone gravel and pebbles Distinct/wavyFill- road 
construction

RedepositedPlastic, aluminum pop cans 

III0.48-1.050.57Very pale brown10YR 8/2LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.070.07Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (haole koa)Distinct/wavyRecent duffIntact-

II0.07-0.70.63
Dark yellowish 
brown & light 

yellowish brown

 10YR 4/4 & 
10YR 6/4

Clay loamVery fine friable95% crushed limestoneDistinct/wavy

Fill- WW II 
revetment area 
south runway 

shoulder Site 7275

Secondary depositLimestone aggregate

III0.7-0.750.05Pale brown10YR 6/3Beach SandFine, single grain-Distinct/wavyFillSecondary deposit-

IV0.75-0.950.20Very pale brown10YR 7/4LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.150.15
Very dark grayish  

brown
10YR 3/2Clay loamFine friable crumb50% organic material & rootsAbrupt/wavyRecent duffIntact-

II0.15-0.530.38Brown10YR 4/3Loamy sandUnconsolidated
30% limestone gravel, pebbles and 

cobbles
Abrupt/wavy

Fill- WW II 
revetment area 
south of runway 

Site7275

Redeposited during 
road construction?

Limestone aggregate

III0.53-0.850.32
Pale brown & light 

brownish gray
 10YR 6/3 & 

10YR 6/2
SandCoarse, single grain10% limestone gravel and pebbles Abrupt/wavy

Fill- WW II 
revetment area 
south of runway 

Site7275

Redeposited during 
road construction?

Sparse asphalt fragments, 
limestone aggregate

IV0.85-1.150.30Dark grayish brown10YR 4/2Sandy clayFine friable crumb10% limestone gravel -AlluvialIntact-

V1.15---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.080.08Very dark brown7.5YR 2.5/2Clay loamFriable-Diffuse/wavyOrganic humusIntact-

II0.08-0.570.49Dark grayish brown10YR 4/2Clay loamFriable20% limestone gravel, pebbles and Abrupt/smoothRedepositedDisturbedAsphalt fragments, plastic bag

III0.57-0.650.08Black 10YR 2/1Asphalt surfaceCompacted100% aggregateAbrupt/smooth

Asphalt pavement 
WWII revetment 

area south of 
runway Site 7275

IntactAsphalt

IV0.65-0.720.07Very pale brown10YR 7/4LimestoneStructureless100% pulverized limestone -Residual
Truncated surface 
graded for asphalt 

pavement
-

I0.0-0.220.22
Dark reddish 

brown
5YR 3/2Clay loamFine friable crumb15% limestone gravel and pebbles Abrupt/wavy

Fill- associated 
w/golf course

Redeposited-

II0.22-0.850.63Dark grayish brown10YR 4/2Sandy clay loamFine crumb25% limestone gravel and pebbles Distinct/wavy
Fill- associated 
w/golf course

RedepositedLarge asphalt fragments

III0.85-1.30.45Dark grayish brown10YR 4/2Clay
Very fine friable 

crumb
10% limestone gravel Abrupt/smoothAlluvialIntact-

IV1.3+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

E-14-15.000.43Water tableI0.0-0.430.43Very dark gray10YR 3/1Clay loam
Very fine friable 

crumb
< 10% limestone gravel -Recent muckIntact-

E-13-96.001.30
Decomposing 

limestone bedrock

E-13-6e3.000.80

E-13-6f3.00

E-13-6g3.000.95

E-13-75.501.15

E-13-85.70

Decomposing 
limestone bedrock

0.72

1.05
Decomposing 

limestone bedrock

Decomposing 
limestone bedrock

Decomposing 
limestone bedrock

Decomposing 
limestone bedrock



A-229

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.10.10Dark brown7.5YR 3/2Clay loamStructureless80% organic material & rootsAbrupt/wavyRecent duffIntact-

II0.1-0.860.76Brown10YR 4/3Sandy clay loamFine friable crumb30% limestone gravel, pebbles & cobblesAbrupt/smooth

Fill- WW II 
revetment area 
south of runway 

Site 7275

Redeposited during 
road construction?

Asphalt fragments, steel 
fragments, glass bottle, 

limestone aggregate

III0.86-1.070.21Gray10YR 5/1Clay
Non-sticky, super 

plastic
10% limestone gravel Abrupt/smoothAlluvialIntact-

IV1.07+---LimestoneWeathered100% decomposing limestoneUnexcavatedResidualIntact-

I0.0-0.050.05Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood) & rootsDistinct/wavyRecent duffIntact-

II0.05-0.690.50Brown10YR 4/3Sandy clay loamFine friable crumb25% limestone cobbles, pebbles and Diffuse/wavyFillRedepositedLimestone aggregate

III0.5-1.10.60
Yellowish brown to 

brown & Dark 
reddish brown

 Mottled     
10YR 5/4 to 

10YR 5/3 and 
5YR 3/3

Sandy clay loamFine friable crumb70% weathered limestoneDiffuse/wavy

Fill- WW II 
revetment area 
south of runway 

Site 7275

Secondary depositLimestone aggregate

IV1.1-1.250.15Dark gray10YR 4/1ClaySticky, plastic10% limestone gravel -AlluvialIntact-

V1.25+---LimestoneWeathered100% decomposing limestoneUnexcavatedResidualIntact-

I0.0-0.080.08Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood) & rootsAbrupt/wavyRecent duffIntact-

II0.08-0.40.32Brown10YR 4/3Sandy clay loamFine friable crumb20% limestone gravel and pebblesDistinct/wavyFillRedeposited-

III0.4-0.90.50Dark grayish brown10YR 4/2Sandy clay loamFine friable crumb50% limestone gravel and pebblesDistinct/smooth

Fill- WW II 
revetment area 
south of runway 

Site 7275

Secondary deposit, 
disturbed

Asphalt fragments, limestone 
aggregate

IV0.9-1.070.17Dark gray7.5YR 4/1ClaySticky, plastic30% limestone gravel and pebbles-AlluvialIntact-

I0.0-0.070.07Very dark brown7.5YR 2.5/2Clay loam
Very fine friable 

crumb
70% organic material (palm fronds) & 

roots
Abrupt/wavyRecent duffIntact-

II0.07-0.20.13Brown10YR 5/3Sandy clay loamFine friable crumb10% limestone gravel and pebblesDistinct/wavyAlluviumIntact-

III0.2-0.430.23Dark grayish brown10YR 4/2ClayNon-sticky, plastic10% limestone gravel and pebblesDistinct/wavyAlluvialIntact-

IV0.43-0.590.16
Light yellowish 

brown & light gray

 Mottled     
10YR 6/4 & 

10YR 7/1
LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.080.08Very dark brown7.5YR 2.5/2Clay loamStructureless75% organic material & rootsAbrupt/wavyRecent duffIntact-

II0.08-0.360.28Brown10YR 4/3Sandy clay loamFine friable crumb15% limestone gravel and pebblesDistinct/wavyFillRedepositedSparse asphalt fragments

III0.36-0.560.20Pale brown10YR 6/3ClayFine friable crumb90% weathered limestoneAbrupt/smooth
Fissured bedrock 

over void
Intact-

IV0.56-0.70.13Dark gray10YR 4/1ClayNon-sticky, plastic20% limestone cobbles, pebbles and -Alluvial fill in voidIntact-

I0.0-0.10.08Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood) & rootsAbrupt/wavyRecent duffIntact-

II0.1-0.60.50Brown10YR 5/3Sandy clay loamFine friable crumb10% limestone gravel and pebblesAbrupt/smoothAlluviumIntact-

III0.6+---LimestoneWeathered100% decomposing limestoneUnexcavatedResidualIntact-

I0.0-0.10.10
Very dark grayish 

brown
10YR 3/2Clay loamFine friable crumb50% organic materialAbrupt/wavyRecent duffIntact-

II0.1-0.80.70Brown10YR 4/3Sandy clay loamFine friable crumb
50% limestone gravel and pebbles; 10% 

asphalt fragments
Distinct/smooth

Fill- WW II south 
edge revetment 

area south of 
runway Site 7275

Secondary deposit, 
disturbed

Asphalt fragments, limestone 
aggregate

III0.8-0.90.10Brown10YR 5/3ClayNon-sticky, plastic10% limestone gravel Abrupt/wavyAlluvialIntact-
IV0.9-1.0+---LimestoneWeathered100% decomposing limestoneUnexcavatedResidualIntact-

I0.0-0.150.15Dark grayish brown10YR 4/2Clay loam
Loose, 

unconsolidated
10% limestone gravel and pebblesDiffuse/wavyFillRedeposited-

II0.15-0.450.30Brown10YR 4/3Clay loam
Moderately 
compacted

10% limestone gravel and pebblesAbrupt/wavyFillRedeposited-

III0.45-0.750.30Dark grayish brown10YR 4/2Clay loamCompacted
20% limestone cobbles, pebbles and 

gravel
Abrupt/smooth

Fill- WW II 
revetment area 
south of runway 

Site 7275

Secondary deposit, 
disturbed

Limestone aggregate

IV0.75-1.050.30
Very dark grayish 

brown & dark 
grayish brown

 Mottled     
10YR 3/2 & 

10YR 4/2
Clay loamCompacted

25% limestone cobbles, pebbles and 
gravel

Abrupt/wavy

Fill- WW II 
revetment area 
south of runway 

Site 7275

Secondary deposit, 
disturbed

Limestone aggregate

V1.05-1.40.35Brown10YR 4/3Clay
Massive, 

compacted
15% weathered limestone gravelAbrupt/wavyAlluvialIntact-

VI1.4+---LimestoneWeathered100% decomposing limestoneUnexcavatedResidualIntact-

E-14-55.70.59

E-15-2

E-15-1

Decomposing 
limestone bedrock  

&                
Water table

1.00

Decomposing 
limestone bedrock

1.07 5.70 E-14-2

E-14-4Water table

1.25 6.50 E-14-3

E-14-66.800.70Water table

Decomposing 
limestone bedrock

Decomposing 
limestone bedrock

0.60 6.90 E-14-7

Decomposing 
limestone bedrock

1.07 6.80

5.60
Decomposing 

limestone bedrock
1.40

8.90

A-230

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.320.08Very dark brown10YR 2/2HumusStructureless100% organic material (ironwood) & rootsAbrupt/wavyRecent duffIntact-

II0.04-0.560.40Brown10YR 4/3Sandy clay loam
Very fine friable 

crumb, moderately 
compacted

20% limestone gravel and pebbles; rootsDiffuse/wavy

Fill- WW II 
revetment area 
south of runway 

Site 7275

Secondary depositLimestone aggregate

III0.32-0.840.14Yellowish brown10YR 5/4Silty sand
Moderately 
compacted

75% limestone gravel and pebblesAbrupt/smooth

Fill- WW II 
revetment area 
south of runway 

Site 7275

Secondary depositLimestone aggregate

IV0.48-1.040.29
Very dark grayish 

brown
10YR 3/2

Slightly sandy clay 
loam

Fine friable crumb, 
compacted

10% limestone gravel and pebbles; 
waterworn marine shells

Abrupt/wavy
Cultural deposit; 

Alluvium-buried A 
horizon, Site 7295

Intact
1 volcanic glass core, Nerita 

picea shell, charcoal

V0.82-1.350.30Brown10YR 4/3Clay
Massive, saturated, 

compacted
--AlluvialIntact-

VI1.00-1.280.05
Dark grayish brown 

& Black

Mottled      
10YR 4/2 & 

10YR 2/1
Gley 

Saturated, 
compacted; patchy 

oxidation
--Anaerobic AlluvialIntact-

VII0.80-1.32+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.070.07Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood) & rootsDistinct/wavyRecent duffIntact-

II0.07-0.40.33Brown10YR 5/3Clay loamVery fine friable30% limestone gravel and pebblesDistinct/wavy

Fill- WW II 
revetment area 
south of runway 

Site 7275

Secondary depositLimestone aggregate

III0.23-0.540.21
Brown & yellowish 

brown
 10YR 5/3 & 

10YR 5/4
Clay loamVery fine friable50% limestone gravel, pebbles & cobblesDistinct/wavy

Fill- WW II 
revetment area 
south of runway 

Site 7275

Secondary depositLimestone aggregate

IV0.53-0.750.20
Dark gray & very 

dark gray
  7.5YR 4/1 & 

7.5YR 3/1
Clay loamVery fine friable

40% weathered limestone gravel & 
pebbles

Distinct/wavy
Cultural deposit; 

Alluvium-buried A 
horizon, Site 7295

Intact-

V0.75-1.260.51
Dark yellowish 

brown
10YR 3/4ClayMassiveWeathered limestone gravel & pebbles-AlluvialIntact

I0.0-0.070.07Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood) & rootsDistinct/wavyRecent duffIntact-

II0.07-0.380.31Brown10YR 5/3Clay loamVery fine friable30% limestone gravel and pebblesDistinct/wavy

Fill- WW II 
revetment area 
south of runway 

Site 7275

Secondary depositLimestone aggregate

III0.3-0.610.31
Brown & yellowish 

brown
 10YR 5/3 & 

10YR 5/4
Clay loamVery fine friable50% limestone gravel, pebbles & cobblesDistinct/wavy

Fill- WW II 
revetment area 
south of runway 

Site 7275

Secondary depositLimestone aggregate

IV0.42-0.750.20
Dark gray & very 

dark gray
  7.5YR 4/1 & 

7.5YR 3/1
Clay loamVery fine friable

40% weathered limestone gravel & 
pebbles

Distinct/wavy
Cultural deposit; 

Alluvium-buried A 
horizon, Site 7295

IntactVery sparse charcoal flecks

V0.7-1.20.50
Dark yellowish 

brown
10YR 3/4ClayMassiveWeathered limestoneAbruptAlluvialIntact-

VI1.02-1.2---LimestoneWeathered100% decomposing limestoneUnexcavatedResidualIntact-

I0.0-0.070.07Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood) & rootsDistinct/wavyRecent duffIntact-

II0.07-0.180.11Brown10YR 5/3Clay loam
Very fine friable 

crumb
30% limestone gravel and pebblesDiffuse/wavy

Fill- WW II 
revetment area 
south of runway 

Site 7275

Secondary depositLimestone aggregate

III0.18-0.520.34
Brown & yellowish 

brown
 10YR 5/3 & 

10YR 5/4
Clay loam

Very fine friable 
crumb

50% limestone gravel and pebblesDistinct/wavy

Fill- WW II 
revetment area 
south of runway 

Site 7275

Secondary depositLimestone aggregate

IV0.52-1.150.63
Very dark grayish 

brown
10YR 3/2ClayMassive--AlluvialIntact-

V1.15+---LimestoneWeathered100% decomposing limestoneUnexcavatedResidualIntact-

E-15-3a 7.801.26

E-15-3b 6.801.20

Decomposing 
limestone bedrock  

&                
Water table

E-15-3

 Water table

Decomposing 
limestone bedrock  

&                
Water table

E-15-3c4.10
Decomposing 

limestone bedrock
1.15

1.35 23.00



A-231

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.070.07Very dark brown7.5YR 2.5/2HumusStructureless100% organic material (ironwood) & rootsDistinct/wavyRecent duffIntact-

II0.07-0.30.23Brown10YR 5/3Clay loamVery fine friable30% limestone gravel and pebblesDistinct/wavy

Fill- WW II 
revetment area 
south of runway 

Site 7275

Secondary depositLimestone aggregate

III0.16-0.770.61
Brown & yellowish 

brown
 10YR 5/3 & 

10YR 5/4
Clay loamVery fine friable50% limestone gravel and pebblesDistinct/wavy

Fill- WW II 
revetment area 
south of runway 

Site 7275

Secondary depositLimestone aggregate

IV0.43-0.60.10
Dark gray & very 

dark gray
  7.5YR 4/1 & 

7.5YR 3/1
Clay loamVery fine friable

40% weathered limestone gravel & 
pebbles

Distinct/wavy
Cultural deposit; 

Alluvium-buried A 
horizon, Site 7295

Intact-

V0.6-0.650.05
Dark yellowish 

brown
10YR 3/4ClayMassive-AbruptAlluvialIntact-

VI0.5-0.89+---LimestoneWeathered100% decomposing limestone-Residual Intact-
I0.0-0.040.04Black10YR 2/1HumusStructureless100% organic material & rootsAbrupt/smoothRecent duffIntact-

II0.04-0.750.71Brown10YR 5/3Sandy clay loam
Very fine friable 

crumb
10% limestone gravel and pebbles; rootsDiffuse/wavyAlluviumIntact-

III0.75-1.20.45Very pale brown10YR 8/2LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.170.17Very dark brown10YR 2/2Clay loam
Loose, 

unconsolidated
50% organic material & abundant rootsAbrupt/wavyRecent duffIntact-

II0.17-0.40.23Brown10YR 5/3Sandy clay loam
Loose, 

unconsolidated
30% limestone gravel and pebbles; 

abundant roots
Abrupt/smoothAlluviumIntact-

III0.4-0.70.30Dark gray10YR 4/1Sandy clay loam
Moderately 
compacted

-Abrupt/wavyAlluvialIntact-

IV0.7-1.00.30Light gray10YR 7/2LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.270.27Dark brown7.5YR 3/3Clay loamFine friable crumb40% limestone gravel and pebblesDiffuse/wavy
Fill- associated 
w/golf course

Redeposited
Electrical lines, PVC water 

pipeline (golf course 
infrastructure)

II0.27-1.190.92Brown10YR 5/3Sandy clay loamFine friable crumb
90% limestone boulders, cobbles, gravel 

and pebbles
-

Fill- associated 
w/golf course

Redeposited-

I0.0-0.10.10
Very dark grayish 

brown
10YR 3/2Clay loamLoose50% organic material (milo)Distinct/wavyRecent duffIntact-

II0.1-0.320.22Brown10YR 5/3ClayVery fine friable70% limestone gravel and pebblesDistinct/wavyAlluvialIntact-
III0.32-0.70+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.200.20Black10YR 2/1Clay loamVery fine friableorganic materialDistinct/wavyRecent duffIntact-

II0.20-0.48-Very pale brown10YR 8/2LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.430.43Dark brown7.5YR 3/2Clay loam
Very fine friable 

crumb
30% limestone gravel, pebbles and 

cobbles
Abrupt/smoothImported FillSecondary deposit-

II0.43-0.850.42Very dark gray10YR 3/1LimestoneCompacted100% crushed limestone- 1-inchAbrupt/wavy
Fill- WW II between 
revetment area & 
barracks Site 7275

Secondary deposit
Limestone aggregate; Nylon 
mesh bags w/ black soil to 

stabilize base of aggregate fill

III0.85-1.50.65+Gray10YR 5/1Gley
Compacted, 

saturated
--Anaerobic AlluvialIntact-

I0.0-0.90.90Very dark brown10YR 2/2Clay loam
Very fine friable 

crumb
90% limestone small boulders, cobbles, 

gravel and pebbles
Abrupt/smoothFillRedeposited

Concrete slab fragments, 
rusted metal, aluminum cans

II0.9-1.50.6+Gray & white
 10YR 5/1 & 

10YR 8/1
Gley

Compacted, 
saturated

--Anaerobic AlluvialIntact-

I0.0-0.070.07
Black & very dark 

brown
 10YR 2/1 & 

10YR 2/2
HumusStructureless100% organic material (ironwood) & rootsAbrupt/wavyRecent duffIntact-

II0.07-0.750.68Brown10YR 4/3Sandy loamFriable20% limestone gravel and pebblesAbrupt/wavy

Fill- WW II 
revetment area 
south of runway 

Site7275

RedepositedAsphalt fragments

III0.75-1.070.32Pink7.5YR 8/3Limestone
Sticky, non-plastic 

goo
100% weathered, decomposing bedrock-ResidualIntact-

I0.0-0.160.16Black10YR 2/1Clay loam
Loose, 

unconsolidated
50% organic material (ironwood)Diffuse/wavy

Recent duff & 
alluvium

Intact?-

II0.16-0.50.34Pale brown10YR 6/3Limestone
Sticky, non-plastic 

goo
100% weathered, decomposing bedrock; 

muck
-ResidualIntact-

I0.0-0.10.10Black10YR 2/1Clay loamLoose50-60% organic material; rootsDiffuse/wavy
Recent duff & 

alluvium
Intact?-

II0.1-0.40.30Pale brown10YR 6/3Limestone
Sticky, non-plastic 

goo
100% weathered, decomposing bedrock; 

muck
-ResidualIntact-

1.50Water table

E-16-36.00

6.500.50

1.07

Decomposing 
limestone bedrock  
&                Water 

table

E-16-5

E-16-4

E-15-5

1.20 6.10 E-15-4

E-16-25.90

E-15-87.00

Decomposing 
limestone bedrock 

& Water table

E-15-3d 4.000.89
Decomposing 

limestone bedrock

E-15-76.900.70
Decomposing 

limestone bedrock 
& Water table

Decomposing 
limestone bedrock 

& Water table
1.00

E-15-67.301.19

Water table

Unsafe trench; 
severed water line

5.30

E-16-15.901.50

0.48
Decomposing 

limestone bedrock 
& Water table

0.40
Decomposing 

limestone bedrock 
& Water table

Decomposing 
limestone bedrock 

& Water table

4.60

A-232

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.130.13Very dark brown10YR 2/2Clay loam
Loose, 

unconsolidated
60% organic material (ironwood) & roots; 

10% limestone gravel and pebbles
Abrupt/wavy

Recent duff & 
alluvium

Intact?-

II0.13-0.20.07Brown10YR 4/3Clay loam
Compacted, 

discontinuous 
pockets

-Abrupt/wavyAlluvialIntact-

III0.13-0.2+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.180.18Very dark brown10YR 2/2Clay loam
Very fine friable 

crumb, loose, 
unconsolidated

10% organic material & roots; 10% 
limestone gravel and pebbles

Abrupt/wavyAlluviumIntact?-

II0.18-0.750.57Brown10YR 5/3Sandy clay loam
Moderately 
compacted

20% limestone gravel and pebbles Abrupt/wavyAlluviumIntact-

I0.0-0.150.15Very dusky red2.5YR 2.5/2Silt loam
Loose, 

unconsolidated
50% organic material & abundant roots; 

10% limestone gravel and pebbles
Abrupt/wavyAlluviumIntact-

II0.15-0.30.15Dark grayish brown10YR 4/2Sandy loam
Very fine friable 

crumb
Abundant roots; 10% limestone gravel 

and pebbles
Abrupt/wavyAlluviumIntact-

III0.3-0.450.15
Very dark grayish 

brown
10YR 3/2Clay loamVery fine friable10% limestone gravel and pebblesDiffuse/wavyAlluvialIntact-

IV0.45-1.00.55Pale brown10YR 6/3Limestone
Weathered, 

saturated
100% decomposing limestone-ResidualIntact-

I0.0-0.360.36
Dark reddish 

brown
2.5YR 2.5/3ClayFine friable crumbSparse limestone gravel Distinct/wavy

Fill- associated 
w/golf course

Redeposited-

II0.36-0.58+0.22+--LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.270.27Dark brown7.5YR 3/3HumusStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.27-1.0+0.73+Light gray10YR 7/2LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.250.25Black 10YR 2/1Clay loamFine friable crumb
50% organic material, roots; sparse 

limestone gravel
Distinct/smoothRecent duffIntact-

II0.25-0.60.35+Brown10YR 4/3ClayFine friable crumb90% limestone gravel, pebbles & cobbles-
Fill- associated 

w/road 
construction

Redeposited-

I0.0-0.350.35Dark brown7.5YR 3/2Clay loamFine friable crumb
Sparse roots; 30% limestone cobbles, 

gravel and pebbles
Abrupt/smoothFill- push pileRedeposited

Asphalt fragments; fabric @ 
interface between Layers I & 

II

II0.35-0.780.43Brown10YR 5/3Sandy clay loamFine friable crumb95% crushed limestoneAbrupt/wavy
Fill- WW II between 
revetment area & 
barracks Site 7275

Secondary depositLimestone aggregate

III0.78-0.980.20Dark grayish brown10YR 4/2Clay
Massive, plastic, 

non-sticky
< 5% limestone  gravel Diffuse/smoothAlluvialIntact-

IV0.98-1.20.22Very dark gray10YR 3/1GleyNon-sticky, plastic-Abrupt/wavyAnaerobic AlluvialIntact-

V1.2+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.120.12
Very dark gray & 

dark brown
 7.5YR 3/1 & 

7.5YR 3/2
Clay loam

Fine friable crumb, 
loose

5% organic material & roots; 15% 
limestone  gravel 

Distinct/wavyRecent alluviumIntact-

II0.12-1.51.38+Brown10YR 5/3Sandy clay loam
Fine friable crumb, 

loose
40% limestone boulders, cobbles, gravel 

and pebbles
-

Fill- WW II between 
revetment area & 
barracks Site 7275

Redeposited-

I0.0-0.10.10
Very dark gray & 

dark brown
 7.5YR 3/1 & 

7.5YR 3/2
Clay loamFine friable crumbRoots; 10% limestone  gravel Distinct/wavyFillRedeposited-

II0.1-0.840.74Brown7.5YR 4/2Clay loamFine friable crumb40% limestone cobbles, pebbles & gravelAbrupt/smoothFillRedeposited-
III0.84-0.880.04Black7.5YR 2.5/1OrganicLoose100% decomposing organic materialAbrupt/smoothAnaerobic muckRedeposited-
IV0.88-1.3+0.42+Very dark gray10YR 3/1LimestoneVery weathered100% decomposing limestone-ResidualIntact-

I0.0-0.210.21
Very dark brown & 

black

 Mottled     
10YR 2/2 & 

10YR 2/1
Clay loam; humusLoose70% organic materialDistinct/wavyRecent duffIntact-

II0.21-0.240.03Dark brown7.5YR 3/3Clay loamFine friable crumb-
Abrupt/ 

discontinuous
AlluvialIntact-

III0.24+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.250.25Black10YR 2/1Clay loam
Fine friable crumb, 

loose
70% organic material & rootsAbrupt/smooth

Recent duff & 
alluvium

Intact-

II0.25-0.450.20Gray10YR 6/1GleySticky, plastic--Anaerobic AlluvialIntact-

I0.0-0.30.30
Very dark grayish 

brown
10YR 3/2

Slightly sandy clay 
loam

Fine friable crumb15% limestone  gravel Abrupt/smooth
Fill- associated 
w/golf course

Redeposited-

II0.3-0.550.25
Light brownish 

gray
10YR 6/2Beach sandSingle grain20% limestone gravelAbrupt/smooth

Fill- associated 
w/golf course

Redeposited-

III0.55-1.40.85
Very dark grayish 

brown
10YR 3/2Sandy clay loamFine friable crumb20% limestone gravel and pebblesAbrupt/wavyAlluviumIntact-

IV1.4-1.75+0.35+--LimestoneWeathered100% decomposing limestone-ResidualIntact-

E-16-8

Decomposing 
limestone bedrock 

& Water table

E-17-5

1.75

Decomposing 
limestone bedrock  

&                
Water table

1.30

E-17-6

0.45 4.90

0.24

Water table

6.00

E-16-97.00

Decomposing 
limestone bedrock  

&                
Water table

Water table

Decomposing 
limestone bedrock

Decomposing 
limestone bedrock

6.40

5.00

4.90 E-17-4

1.50 E-17-2

E-16-7

E-16-11

1.00
Decomposing 

limestone bedrock 
& Water table

0.75 5.20
Decomposing 

limestone bedrock 
& Water table

7.500.60Water table

5.801.00

E-16-6

Decomposing 
limestone bedrock

0.58

E-16-10

5.200.20

7.80

E-17-3

Decomposing 
limestone bedrock

1.20 5.60 E-17-1



A-233

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.360.36Very dark brown7.5YR 2.5/2Sandy clay loam
Fine friable crumb, 

loose
Roots; 20% limestone cobbles, gravel and 

pebbles
Abrupt/wavy

Fill- associated 
w/sod farm

Redeposited-

II0.36+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.170.17
Very dark grayish 

brown
10YR 3/2Sandy clay loamFine friable crumb

10% organic material; 60% limestone 
cobbles, gravel and pebbles

Distinct/wavy
Recent duff & Fill- 
associated w/road 

construction
Redeposited-

II0.17-0.40.23Light gray10YR 7/2LimestoneCompacted100% crushed limestoneAbrupt/wavy
Fill- WW II between 
revetment area & 
barracks Site 7275

Secondary depositLimestone aggregate

III0.4-0.840.44
Very dark grayish 

brown
10YR 3/2Sandy clay loamCompacted< 10% limestone gravel and pebblesDistinct/wavy

Fill- WW II between 
revetment area & 
barracks Site 7275

Redeposited
Conglomerate, basalt & 

concrete fragment

IV0.84-1.170.33+Pale brown10YR 6/3ClayMassiveSparse limestone gravel -AlluvialIntact-

I0.0-0.870.87
Banded Dark 
brown & Dark 

yellowish brown

 10YR 3/3 & 
10YR 4/4

Clay loamFine friable crumb
Roots; 50% limestone cobbles, pebbles & 

gravel
Distinct/wavy

Banded Fill- WW II 
between revetment 
area & barracks Site 

7275

RedepositedSteel wire

II0.87-1.10.23Dark grayish brown10YR 4/2ClayMassive50% limestone gravelDistinct/wavyAlluvialIntact-
III1.1+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.420.42Dark brown7.5YR 3/2Clay loam
Very fine friable 

crumb
Roots; 20% limestone cobbles, pebbles & 

gravel
Abrupt/smoothFillRedeposited-

II0.2-0.350.15Brown 10YR 4/3Sandy loam
Very fine friable 

crumb
10% limestone gravel and pebbles Abrupt/smoothFillRedeposited-

Pit-IIa0.22-0.620.40Yellowish brown10YR 5/4Sandy clay loamFine friable crumbRoots; 60% limestone gravel and pebbles Abrupt/smoothHistoric pit fill
Intact- secondary 

deposit

Amber glass bottle (3-piece 
mold, crown cap finish), 

charcoal

Pit-IIb0.42-0.930.51Dark brown7.5YR 3/4Sandy loamFine friable crumb Roots; 10% limestone gravel and pebbles Abrupt/smoothHistoric pit fill
Intact- secondary 

deposit
-

Pit-IIc0.4-1.240.84Brown 10YR 4/3Clay loamFine friable crumbRoots; 10% limestone gravel and pebbles Abrupt/smooth
Historic pit fill- 
plantation era?

Intact- secondary 
deposit

Charcoal, porcelain, nails, 
milled lumber (burned)

III0.32-1.240.92Brownish yellow10YR 6/6SandLoose
95% weathered & decomposing 

limestone cobbles, pebbles, gravel
Abrupt/wavy Residual

Intact; truncated by 
historic trash pits

-

IV0.96-1.44+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.280.28Very dark brown 7.5YR 2.5/2Clay loamFine friable crumbRoots; 20% limestone gravel and pebbles Abrupt/wavyFillRedeposited-

II0.28-0.450.17Brown10YR 4/3Clay loamFine friable crumb50% limestone cobbles, pebbles & gravelAbrupt/wavyFillRedeposited-
III0.45-0.470.02Black10YR 2/1OrganicLooseRoots; 100% decomposing organic Abrupt/wavyAnaerobic muckRedeposited-
IV0.47-0.520.05Dark brown 7.5YR 3/3Clay loamFine friable crumb10% limestone gravel Abrupt/wavyAlluvialIntact-
V0.52-0.84+0.32+Dark gray7.5YR 4/1GleyNon-sticky, plastic--AlluvialIntact-

I0.0-0.150.15Very dark gray7.5YR 3/1Clay loamFine friable crumb, 
unconsolidated

10% limestone gravel and pebbles Distinct/wavyAlluviumIntact-

II0.15-0.320.17Brown 10YR 4/3Clay loam
Fine friable crumb, 

unconsolidated
10% limestone gravel and pebbles Abrupt/wavyAlluviumIntact-

III0.32-1.3---ConglomerateWeathered100% crushed shell conglomerate-BedrockIntact-

I0.0-0.150.15Dark brown 7.5YR 3/2Clay loam
Fine friable crumb, 

unconsolidated
10% limestone gravel and pebbles Distinct/wavyAlluviumIntact-

II0.15-0.60.45Brown10YR 4/3Clay loam
Fine friable crumb, 

unconsolidated
10% limestone gravel Distinct/wavyAlluviumIntact-

III0.6-0.780.18
Dark yellowish 

brown 
10YR 4/4Clay loam

Fine friable crumb, 
moderately 
compacted

10% limestone gravel Abrupt/smoothAlluviumIntact-

IV0.78-1.180.4+Very pale brown10YR 8/2ConglomerateWeathered100% crushed shell conglomerate-BedrockIntact-

I0.0-0.290.29Dark brown7.5YR 3/2Clay loamFine friable crumb20% limestone gravel, pebbles & cobblesAbrupt/wavyAlluviumIntact-

II0.29-1.551.26Brown10YR 4/3Sandy loam
Loose, 

unconsolidated

75% limestone gravel, pebbles, cobbles & 
boulders (size-sorted w/largest on 

bottom & progressively smaller toward 
Distinct/wavyResidualIntact-

III1.55-170+---LimestoneWeathered100% decomposing limestone-BedrockIntact-

I0.0-0.450.45
Very dark grayish 

brown
10YR /32Clay loamFine friable crumb

Roots; 20% limestone cobbles, pebbles & 
gravel

Distinct/wavy
Fill- associated 

w/sod farm
RedepositedElectrical wire

II0.45-0.660.21Dark grayish brown10YR 4/2Clay loamFine friable crumb60% limestone gravel and pebblesAbrupt/wavyAlluvialIntact-
III0.66+---LimestoneWeathered100% decomposing limestone-BedrockIntact-

1.30 6.00

E-17-85.70

Decomposing 
limestone bedrock

Decomposing 
conglomerate 

bedrock           &    
Water table

E-18-66.401.10
Decomposing 

limestone bedrock

Decomposing 
limestone bedrock  

&                
Water table

E-18-3

Decomposing 
conglomerate 

bedrock          &    
Water table

1.17

E-17-97.101.10

1.70 6.30 E-18-5

E-18-14.701.44

Decomposing 
limestone bedrock  

&                
Water table

Water table 0.84 3.60 E-18-2

E-17-77.000.36
Decomposing 

limestone bedrock

1.18 5.40 E-18-4

Water table

A-234

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.480.48
Very dark grayish 

brown
10YR 3/2Sandy clay loamLoose30% limestone cobbles, pebbles & gravelDistinct/wavy

Fill- associated 
w/sod farm

RedepositedPlastic fragments

II0.48-1.200.72
Very pale brown & 

brown
 10YR 8/2 & 

10YR 5/3
Limestone & Clay

Weathered & 
Massive

Weathered, decomposing limestone with 
pockets of clay

-
Fissured bedrock 
with voids filled 
with alluvial clay

Intact-

I0.0-0.30.30
Very dark grayish 

brown
10YR 3/2Sandy clay loamLoose

20% limestone cobbles, pebbles and 
gravel

Distinct/wavy
Fill- associated 

w/sod farm or road
RedepositedPlastic fragments, bottle glass

II0.3-0.520.22Dark brown10YR 3/3Sandy clay loamCompacted10% limestone gravel and pebbles Distinct/wavyAlluviumIntact-
III0.52-0.740.22Brown10YR 4/3ClayMassive50% limestone gravel and pebbles Distinct/wavyAlluvialIntact-
IV0.74-1.10.36Light gray10YR 7/2LimestoneWeathered100% decomposing limestone-BedrockIntact-

I0.0-0.050.05Dark brown10YR 3/3Clay loamStructureless50% organic materialDistinct/wavy
Recent duff & Fill- 
associated w/sod 

farm
Redeposited-

II0.05-0.240.19Dark grayish brown10YR 4/2Clay loamFine friable crumb50% limestone gravel and pebbles Distinct/wavy
Fill- associated 

w/sod farm
Redeposited-

III0.24-0.320.08
Dark yellowish 

brown
10YR 3/4Clay loamFine friable crumb10% limestone gravel and pebbles Abrupt/wavyAlluvialIntact-

IV0.32+---LimestoneWeathered100% decomposing limestone-BedrockIntact-

I0.0-0.170.17Dark brown7.5YR 3/2Clay loam
Very fine friable 

crumb, moderately 
compacted

Roots commonAbrupt/smooth
Fill- associated 

w/sod farm
Redeposited-

II0.17-0.750.58Brown 10YR 5/3Sandy loam
Very fine friable, 

loose, 
unconsolidated

60% limestone cobbles, pebbles and 
gravel

Abrupt/wavyImported FillSecondary deposit-

III0.4-0.750.35Dark brown7.5YR 3/4Clay loam
Moderately 
compacted

-Abrupt/smoothAlluvialIntact-

IV0.75+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.150.15
Very dark grayish 

brown
10YR 3/2Clay loam

Very fine friable, 
loose, 

unconsolidated
> 10% limestone gravel Diffuse/wavy

Fill- associated 
w/sod farm

Redeposited-

II0.15-0.360.21
Very dark grayish 

brown & dark 
grayish brown

 Mottled     
10YR 3/2 & 

10YR 4/2
Clay loam

Very fine friable, 
loose, 

unconsolidated
10% limestone gravel and pebbles Abrupt/wavy

Fill- associated 
w/sod farm

Redeposited-

III0.36-0.440.08Dark brown10YR 3/3Clay
Moderately 
compacted

-Abrupt/wavyAlluvialIntact-

IV0.44+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.480.48
Very dark grayish 

brown
10YR 3/2Silty clay loam

Loose, 
unconsolidated

Roots; 20% limestone gravel and pebbles Abrupt/smooth
Fill- associated 

w/sod farm
RedepositedColorless glass bottle

II0.48-0.760.28
Dark gray & dark 

grayish brown

 Mottled     
10YR 4/1 & 

10YR 4/2
Gley

Compacted, 
saturated

Chunks of weathered limestone-Anaerobic AlluvialIntact-

III0.76+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.080.08
Black & very dark 

brown

 7.5YR 2.5/1 
& 7.5YR 

2.5/2
HumusStructureless100% organic material; roots commonAbrupt/smoothRecent duffIntact-

II0.08-0.170.09Brown10YR 5/3Beach sandLoose, single grainRoots commonAbrupt/smoothFill- sod farmRedeposited-

III0.17-0.230.06
Very dark grayish 

brown
10YR 3/2BasaltCrushed

Roots common; 95% crushed basalt 
gravel and pebbles ( 1-inch) 

Abrupt/smoothFillSecondary depositBasalt aggregate

IV0.23-0.540.31Dark grayish brown10YR 4/2Sandy clay loam
Very fine friable 

crumb, loose, 
unconsolidated

Few roots; 10% limestone gravel & 
pebbles

Abrupt/wavyAlluviumIntact-

V0.54+---LimestoneWeathered100% decomposing limestone-ResidualIntact-
I0.0-0.060.06Black10YR 2/1HumusStructureless100% organic material; roots commonAbrupt/smoothRecent duffIntact-
II0.06-0.440.38Brown10YR 4/3Silty sandLoose, single grainRoots commonAbrupt/smoothImported FillSecondary deposit2-inch PVC pipe
III0.44-0.530.09Black10YR 2/1LimestoneCompacted95-100% crushed limestone (1-inch Abrupt/smoothFillSecondary depositLimestone aggregate

IV0.53-0.850.32
Very dark grayish 

brown
10YR 3/2Sandy clay loam

Very fine friable 
crumb, moderately 

compacted
20% limestone gravel and pebbles Diffuse/wavyAlluviumIntact-

V0.85-1.5+0.65+Dark grayish brown10YR 4/2Clay
Massive, 

compacted
--AlluvialIntact

I0.0-0.660.66
Very dark grayish 

brown & dark 
 10YR 3/2 & 

10YR 3/3
Sandy clay loamVery fine friable70% limestone gravel, pebbles & cobblesDistinct/wavyFillRedeposited-

II0.66-0.830.17
Very dark grayish 

brown & dark 
10YR 3/2Clay loamVery fine friable10% limestone gravel Distinct/wavyAlluviumIntact-

III0.83-1.050.22
Brown & grayish 

brown
 10YR 5/3 & 

10YR 5/2
ClayMassiveWeathered limestoneDiffuseAlluvialIntact-

IV1.05-1.48+0.43+
Dark yellowish 

brown
10YR 4/4ClayMassive--AlluvialIntact-

7.101.10
Decomposing 

limestone bedrock 
& Water table

E-18-75.501.20

Decomposing 
limestone bedrock

0.32

Decomposing 
limestone bedrock

0.75

5.00 E-18-9

Water table

1.50

E-18-8

E-19-16.30

Decomposing 
limestone bedrock

E-19-6

E-19-45.600.54
Decomposing 

limestone bedrock

E-19-56.60

Decomposing 
limestone bedrock  

&                
Water table

0.76 6.40 E-19-3

Water table

7.201.48Water table

E-19-25.400.44



A-235

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.180.18Very dark brown7.5YR 2.5/2HumusStructureless100% organic material; roots commonDistinct/wavyRecent duffIntact-

II0.18-0.320.14Brown10YR 4/3Clay
Very fine friable 

crumb, loose
Sparse limestone gravel Abrupt/wavyAlluvialIntact-

III0.32-0.610.29
Dark grayish brown 

& dark gray
 10YR 4/2 & 

10YR 4/1
ClayMassiveSparse limestone gravel AbruptAlluvialIntact-

IV0.61+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.20.20Very dark brown7.5YR 2.5/2HumusStructureless100% organic material; roots commonAbrupt/wavyRecent duffIntact-

II0.20+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.230.23
Dark reddish 

brown
5YR 3/3Clay loamFine friable crumb

Roots & pockets of underlying Layer II 
matrix

Abrupt/wavy
Fill- associated 

w/sod farm
Redeposited-

II0.23-0.530.30Brown7.5YR 5/6Sandy loamLoose70% limestone cobbles, pebbles and Abrupt/wavyAlluvialIntact-
III0.53+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.30.30Dark brown7.5YR 3/2Clay loam
Fine friable crumb, 

loose
Roots; 10% limestone gravel and pebbles Distinct/wavy

Fill- associated 
w/sod farm

Redeposited-

II0.3-0.370.07Dark brown7.5YR 3/3Clay loamCompacted< 5% limestone gravel ; discontinuousAbrupt/wavyAlluvialIntact-
III0.24-0.40+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.30.30Dark grayish brown10YR 4/2Clay loamFine friable crumb, 
loose

Roots; 15% limestone gravel Distinct/wavyFill- associated 
w/sodfarm

Redeposited-

II0.3-0.650.35
Very dark grayish 

brown
10YR 3/2Clay loam

Fine friable crumb, 
moderately 
compacted

25% limestone gravel and pebbles; sparse 
crushed basalt 1-inch gravel 

Diffuse/wavyFillRedepositedSparse basalt aggregate

III0.65-0.90.25Brown10YR 4/3ClayNon-sticky, plastic< 10% limestone gravel Abrupt/wavyAlluvialIntact-
IV0.9-1.15+0.25+--LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.370.37Dark grayish brown10YR 4/2Clay loamLoose
Roots; 15% limestone gravel and pebbles; 

abundant basalt aggregate on surface 
Distinct/wavy

Fill- associated 
w/sod farm

Redeposited
Basalt aggregate; 2-inch diam. 

PVC pipe
II0.37-0.550.18Brown10YR 4/3ClayCompacted< 10% limestone gravel Distinct/wavyAlluviumIntact-

III0.55-0.95+0.4+Dark gray10YR 4/1GleySticky, plastic--Anaerobic AlluvialIntact-

I0.0-0.650.65Brown10YR 4/3SandFine, single grain95% crushed basalt (1-inch)Abrupt/smoothFillSecondary depositBasalt aggregate

II0.65-0.950.30Dark grayish brown10YR 4/2Sandy clay loamFine friable crumb10% limestone gravel and pebbles Abrupt/smoothAlluvium
Intact- upper surface 

possibly truncated
-

III0.95+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.130.13Dark brown7.5YR 3/2Clay loamFine friable crumb
Roots; 20% organic material; 20% 

limestone gravel and pebbles 
Distinct/wavyFillRedeposited-

II0.13-0.930.80Dark brown7.5YR 3/3Clay loamFine friable crumb
20% limestone gravel and pebbles; 10% 
basalt boulders; humic soil at interface 

between Layers II & III
Abrupt/smoothFill Redeposited-

III0.93-1.480.55Pinkish white7.5YR 8/2LimestoneWeathered100% decomposing limestoneAbrupt/smoothBedrock over voidIntact-

IV1.48-1.66+0.18+Dark gray10YR 4/1Gley
Non-sticky, non-

plastic
--

Anaerobic Alluvial 
fill in void

Intact-

I0.0-0.280.28
Very dark grayish 

brown
10YR 3/2Silty loam

Fine friable crumb, 
loose

Roots; < 5% limestone gravel Abrupt/smooth
Fill- associated 
w/golf course

Redeposited-

II0.28-0.70.42Light brownish 10YR 6/2Clay loamFine friable crumbRootsDistinct/smoothAlluviumIntact-
III0.7-0.850.15Dark gray10YR 4/1GleyNon-sticky, plastic-Abrupt/smoothAnaerobic AlluvialIntact-
IV0.85-1.04+0.19+--LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.20.20Dark brown7.5YR 3/2Clay loamFine friable crumbRoots; 15% limestone gravel and pebbles Distinct/wavyFillRedeposited-

II0.2-0.950.95
Dark grayish brown 
& Very dark grayish 

brown

Mottled      
10YR 4/2 & 

10YR 3/2
Silty clay loamFine friable crumb

Sparse roots; 20% limestone gravel and 
pebbles; recent trash at interface of 

Layers II & III
Abrupt/wavyFillRedeposited

Recent trash: Budwiser beer 
can, melted glass, metal, 

plastic, fabric, 5-gal bucket lid, 
milled lumber 

III0.95+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.160.16Dark brown7.5YR 3/2Clay loamFine friable crumb15% limestone gravel and pebbles Distinct/wavy
Fill- road 

construction?
Redeposited-

II0.10-0.350.19Light gray10YR 7/2Limestone & ClayCompacted20% limestone cobbles, pebbles and Abrupt/wavyFill-pipelineRedepositedpipeline 
III0.35-0.450.10Brown10YR 5/3ClayNon-sticky, plastic10% limestone gravel and pebbles Distinct/wavyAlluvialIntact-

IV0.42-0.90.48Dark greenish gray
Gley1 10Y 

4/1
GleySticky, plastic-Abrupt/wavyAnaerobic AlluvialIntact-

V0.90+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.90.90
Brown & dark 
grayish brown

Mottled      
10YR 4/3 & 

10YR4/2
Silty loamLoose70% limestone gravel and pebbles Diffuse/wavy

Fill- associated 
w/sod farm

Redeposited2" PVC pipe

II0.9-1.40.50
Light brownish 

gray & pale brown
 10YR 6/2 & 

10YR 6/3
LimestoneWeathered100% decomposing limestone-ResidualIntact-

5.80

Water table 5.000.95

Decomposing 
limestone bedrock  

&                
Water table

E-20-4

Decomposing 
limestone bedrock

0.95

E-21-15.900.95

E-21-2

Water table

E-21-36.001.40
Decomposing 

limestone bedrock 
& Water table

Decomposing 
limestone bedrock

Decomposing 
limestone bedrock

Decomposing 
limestone bedrock

E-20-6

1.04 5.60 E-20-7

1.66

E-20-10.53

5.60 E-20-5

Decomposing 
limestone bedrock

0.40

6.40

E-20-26.50

E-19-76.900.61

Decomposing 
limestone bedrock 

& Water table
6.200.90

E-20-36.501.15
Decomposing 

limestone bedrock 
& Water table

E-19-86.300.20
Decomposing 

limestone bedrock

A-236

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.350.35
Dark reddish 

brown
5YR 3/4Clay

Very fine friable 
crumb

< 10% limestone gravel and pebbles Abrupt/smooth
Fill- associated 
w/golf course

Redeposited-

II0.35-0.410.06
Brown & yellowish 

brown
 10YR 4/3 & 

10YR 5/4
Slightly clayey sandFine

10% limestone gravel and pebbles; sparse 
crushed basalt aggregate

Abrupt/wavy
Fill- associated 
w/golf course

RedepositedBasalt aggregate

III0.41-0.710.30Dark brown7.5YR 3/3ClayMassive-Abrupt/wavy
Fill- associated 
w/golf course

Redeposited-

IV0.71-0.780.07Very dark brown10YR 2/2Sandy clay Very fine friable
10% limestone gravel and pebbles; 

crushed basalt aggregate (1-inch) at 
interfacebetweenLayersIV&V

Diffuse/wavy
Fill- associated 
w/golf course

Secondary depositBasalt aggregate

V0.78-0.830.10Dark brown10YR 3/3Clay
Very fine friable 

crumb
Sparse limestone gravel Diffuse/wavyAlluvialIntact-

VI0.83-1.130.30Light gray10YR 7/2LimestoneWeathered100% decomposing limestoneDiffuse/wavyBedrock over voidIntact-

VII1.13-1.40.27Brown10YR 4/3ClayMassive-Diffuse/wavyAlluvial fill in voidIntact-

VIII1.4-1.70+0.30+Pale brown10YR 6/3LimestoneWeathered100% decomposing limestone-BedrockIntact-

I0.0-0.110.11
Very dark grayish 

brown
10YR 3/2Sandy loamVery fine friable

50% organic material; 20% Limestone 
gravel & pebbles

Abrupt/wavy
Recent duff & Fill- 
associated w/sod 

farm
Redeposited-

II0.11-0.270.16Very pale brown10YR 7/3LimestoneCompacted100% crushed limestoneDistinct/wavy
Fill- WW II barracks 

area Site 7275
Secondary deposit-

III0.27-0.620.35
Dark yellowish 

brown
10YR 3/4Sandy clay loamVery fine friable80% limestone cobbles, pebbles & gravelDistinct/wavy

Fill- WW II barracks 
area Site 7275

Redeposited-

IV0.62-0.8+0.18+Very pale brown10YR 8/3LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.120.12Very dark brown7.5YR 2.5/2HumusStructureless100% organic material; roots commonDistinct/wavyRecent duffIntact-

II0.12-0.40.28Brown10YR 5/3Sandy clay loamLoose70% limestone cobbles, pebbles & gravelAbrupt/wavyFillRedeposited-

III0.4-0.950.55--LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.440.44Very dusky red2.5YR 2.5/2Clay loamFriable crumb-Abrupt/smoothFill-recentRedeposited
Plastic garbage bags, 

corrugated plastic pipes

II0.44-0.540.10Brown10YR 4/3Sandy loamLoose70% limestone cobble, pebbles and gravelDiffuse/wavy
Fill- WW II barracks 

area Site 7275
Redeposited-

III0.54-0.650.11Dark brown10YR 3/3Sandy loam
Moderately 
Compacted

15% limestone pebbles & gravelDistinct/wavy
Fill- WW II barracks 

area Site 7275
Redeposited-

IV0.65-0.750.10Brown10YR 4/3Silty clay loamCompacted10% limestone pebbles & gravel Abrupt/wavyAlluvialIntact-

V0.75+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.150.15Dark brown 7.5YR 3/2Clay loam
Loose, 

unconsolidated

Sparse roots; < 10% limestone gravel and 
pebbles; limestone aggregate at interface 

between Layers I & II 
Distinct/wavy

Fill- associated 
w/golf course

Secondary depositLimestone aggregate

II0.15-0.250.10Brown10YR 4/3Sandy loamLoose20% limestone gravel and pebbles Abrupt/wavy
Fill- associated 
w/golf course

Redeposited-

III0.25-0.40.15Very dark brown7.5YR 2.5/2Clay loamLoose10% limestone gravel and pebbles Abrupt/wavyAlluvial
Intact- upper surface 

possibly truncated
-

IV0.4+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

I0.0-0.080.08Dark reddish 5YR 3/2Clay loamLoose50% organic material; rootsAbrupt/smoothRecent duffIntact-

II0.08-0.30.22Brown10YR 5/3Sandy loamLoose
Sparse roots; 80% limestone cobbles, 

pebbles & gravel
Distinct/wavy

Fill- associated 
w/sod farm or golf 

course
DisturbedMarine shell, 20-penny nail

III0.3-0.40.10Very dark grayish 
brown

10YR 3/2Clay loamFine friable crumb, 
compacted

5% limestone gravel Abrupt/wavyAlluvialIntact-

IV0.4+---LimestoneWeathered100% decomposing limestone-ResidualIntact-

E-22-3
Decomposing 

limestone bedrock
0.40 5.50

E-21-6

Decomposing 
limestone bedrock

0.40 6.70

E-22-1

Decomposing 
limestone bedrock  

&                
Water table

E-21-4

7.00

1.70 6.80

E-21-56.300.80
Decomposing 

limestone bedrock

E-22-2

0.75 5.40

0.95
Decomposing 

limestone bedrock

Decomposing 
limestone bedrock



A-237

Backhoe 
Trench

Trench 
length (m)

Max. Trench 
Depth (m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness of 

layer (m)
Soil colorMunsellMatrixStructureInclusionsLower boundaryDeposit typeIntegrityCultural material

Test Area E Trench Stratigraphy

I0.0-0.350.13Dark brown7.5YR 3/2Clay loamFine friable crumbModerate rootsAbrupt/smooth
Recent duff & 

alluvium
Intact

II0.12-0.680.40
Dark grayish brown 

& Dark brown

Mottled      
10YR 4/2 & 

10YR 3/3
Clay loam

Loose, 
unconsolidated

70% limestone gravel, pebbles and 
cobbles

Distinct/wavy
Fill- associated 

w/sod farm
RedepositedCopper wire

IIIa0.27-1.330.85
Dark grayish brown 

& dark brown

Mottled      
10YR 4/2 & 

10YR 3/3
Clay loam

Moderately 
Compacted

70% limestone gravel, pebbles and 
cobbles

Abrupt/smooth
Fill- WW II barracks 

area Site 7275
Redeposited

Copper wire, asphalt, 
concrete

IIIb0.81-1.250.35
Light yellowish 

brown
10YR 6/4Sand

Loose, 
unconsolidated

80% limestone gravel, pebbles and 
cobbles

Abrupt/smooth- 
boundary w/Layer IV

Fill- WW II barracks 
area Site 7275

IntactLimestone aggregate

IV1.22-1.620.16Black7.5YR 2.5/1 Clay loamFine friable crumb
15% limestone gravel & pebbles; 

waterworn marine shells
Abrupt/smooth

Cultural deposit; 
Alluvium-buried A 
horizon, Site 7296

Intact- upper surface 
possibly truncated by 

fill episode

2 basalt flakes; Nerita picea, 
Trochus intextus, Mytilidae & 
indeterminate bivalve shells; 

urchin, burned kukui 
nutshells, & abundant 

charcoal

Hearth1.2-1.360.16Black10YR 2/1Clay loamFine friable crumb-Distinct
Cultural feature     

Site 7296
IntactCharcoal

V1.36-1.590.27Brown7.5YR 4/4Clay loam
Very fine friable 

crumb
< 5% limestone gravelAbrupt/wavy

Oxidized alluvium-
from burning 

cultural deposit
Intact-

VI1.33-1.770.38Very pale brown10YR 7/3LimestoneWeathered100% fissured decomposing limestoneAbrupt/smoothBedrock over voidIntact-

VII1.22-1.920.20Brown10YR 5/3ClayNon-sticky, plastic--Alluvial fill in voidIntact-

VIII0.96-1.92+---LimestoneWeathered100% decomposing limestone-BedrockIntact-
I0.0-0.150.15Dark brown7.5YR 3/2Clay loamFine friable crumbRoots; sparse limestone gravel and Abrupt/wavyAlluviumIntact-

II0.15-0.80.65Dark grayish brown10YR 4/2Sandy loam
Moderately 
Compacted

70% limestone gravel, pebbles, cobbles 
and boulders

Distinct/wavy
Fill- WW II barracks 

area Site 7275
Secondary depositLimestone aggregate

III0.8-1.81.00
Light brownish 

gray & Light 
yellowish brown

10YR 6/2 & 
10YR 6/4

LimestoneWeathered100% fissured decomposing limestoneAbrupt/wavyBedrockIntact-

IV1.05-1.450.40
Very dark grayish 

brown
10YR 3/2Clay loamFine friable crumb10% limestone gravelAbrupt/wavyAlluvial fill in voidIntact-

V1.45-1.750.30Dark grayish brown10YR 4/2ClaySticky, plastic10% limestone pebbles & gravel Abrupt/wavyAlluvial fill in voidIntact-

I0.0-0.190.19Dark grayish brown10YR 4/2Clay loamLoose80% crushed basalt (1-inch)Abrupt/wavyFillSecondary depositBasalt aggregate

II0.19-0.40.21
Light yellowish 

brown
10YR 6/4Clay loamLoose90% crushed limestoneAbrupt/smooth

Fill- WW II barracks 
area Site 7275

Secondary depositLimestone aggregate

III0.4-0.580.18Dark grayish brown10YR 4/2Clay loamFine friable crumb10% limestone gravelDistinct/smoothAlluviumIntact-
IV0.58-1.220.64Brown7.5YR 4/3Clay loamMassive-Abrupt/wavyAlluviumIntact-
V1.22-1.44+0.22+--LimestoneWeathered100% decomposing limestone-BedrockIntact-

E-22-5
Decomposing 

limestone bedrock  
&   Water table

1.44 5.80

E-22-4b6.101.75
Decomposing 

limestone bedrock  
& Water table

Decomposing 
limestone bedrock  

&  Water table
1.92 10.40 E-22-4   

A-238

Backhoe 
Trench

Trench 
length 

(m)

Max. 
Trench 
Depth 

(m)

Reason for 
termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusions
Lower 

boundary
Deposit typeIntegrityCultural material

I0.0-0.40.40Very dark brown7.5YR 2.5/2Clay loamFriable crumb-AbruptAlluvialIntact-

II0.4+---Limestone-
100% weathered & decomposing 

limestone
-BedrockIntact-

I0.0-0.30.30Dark brown7.5YR 3/3Clay loamUnconsolidatedRootsAbrupt/wavyAlluviumIntactGlass bottle

II0.3-0.380.08Black5YR 2.5/1Clay loamLoose
Charcoal throughout; 20% burned 

limestone gravel and pebbles
Abrupt/smooth

Alluvial- burn 
event

Intact-

III0.38-0.480.10Brown7.5YR 4/4Clay loamFriable crumb-AbruptAlluvialIntact-
IV0.38+---Limestone-100% weathered & decomposing -BedrockIntact-

I0.0-0.180.18Dark brown7.5YR 3/3Clay loamUnconsolidated
Roots; 30% subangular basalt gravel & 

pebbles (road base material)
DistinctAlluvialIntactBasalt aggregate

II0.18-0.50.32Dark brown7.5YR 3/2ClayBlocky50% limestone gravel and pebblesAbruptAlluvialIntact-
III0.5+---Limestone-100% weathered & decomposing -BedrockIntact-

I0.0-1.81.80Dark brown7.5YR 3/2Clay loamLoose10% limestone gravel and pebblesDiffuse/smoothFill RedepositedWWII structural concrete

II1.4-1.650.25Black7.5YR 2/1Clay loamLoose, friable50% decomposing organic material
Abrupt w/III; 
Diffuse w/ IV

AlluvialIntact-

III1.65-1.80.15Dark brown7.5YR 3/3Clay Friable crumb10% limestone gravel, pebbles and Distinct/wavyAlluvialIntact-

IV1.8-2.00.20
Very dark grayish 

brown
10YR 3/2Clay 

Fine, friable 
crumb

-DiffuseAlluvialIntact-

V2.0-2.4+0.40Dark gray10YR 4/1GleyNon-sticky, -UnexcavatedAnaerobic AlluvialIntact-
I0.0-0.150.15Very dark gray7.5YR 3/1Clay loamLoosedecomposing organic material; rootsDistinctHumusIntact-

II0.15-0.60.45Brown7.5YR 4/3Clay Fine, friable Sparse rootsAbrupt/smoothAlluviumIntact-

III0.6-0.80.20Very dark gray10YR 3/1Clay Fine-Abrupt/smoothAlluvialIntact-

IV0.8-0.950.15Gray10YR 5/1Gley
Non-sticky, super 

plastic
-Abrupt/smoothAnaerobic AlluvialIntact-

V0.95-1.1+0.15
Very dark brown to 

very dark grayish 
brown

Mottled 
10YR 2/2 
and 10YR 

3/2

Tropical peatVegetal mat
100% organic (partially decomposed 

reeds)
UnexcavatedAnaerobic AlluvialIntact-

I0.0-0.10.10Very dark gray7.5YR 3/1Clay loamLooseRootsDistinctHumusIntact-
II0.1-0.350.25Brown7.5YR 4/3Clay Fine, friable Root layer between Layers II/IIIAbrupt/wavyAlluviumIntact-

III0.35-1.040.69+Very dark gray10YR 3/1Gley
Non-sticky, super 

plastic
-UnexcavatedAnaerobic AlluvialIntact-

I0.0-0.20.20Very dark gray7.5YR 3/1Clay loamLoose-Distinct/wavyHumusIntact-

II0.2-0.450.25Brown7.5YR 4/4
Clayey sand (not 

marine)
Loose, coarse-Abrupt/wavyFillRedeposited-

III0.45-0.70.25Brown7.5YR 4/3Clay FriableSparse limestoneAbrupt/smoothAlluviumIntact-

IV0.7-1.60.9+Dark gray10YR 4/1Gley
Non-sticky, super 

plastic
--ResidualIntact-

I0.0-0.370.37
Very dark grayish 

brown
10YR 3/2Clay loam

Very fine, friable 
crumb

20% limestone gravel and pebblesDistinct/wavyAlluvialRedeposited-

II0.37-0.60.23Dark brown7.5YR 3/2Clay Blocky-Abrupt/wavyAlluvialIntact-

III0.6-1.50.90Very pale brown10YR 8/3 &  
10YR 7/3

LimestoneWeathered, 
decomposing

100% weathered & decomposing 
limestone

-Residual over 
bedrock

Intact-

I0.0-0.330.33Pale brown10YR 6/3Sand
Loose, single 

grain
50% crushed basaltAbrupt/wavyRoad fillSecondary DepositBasalt aggregate

II0.33+---Limestone-
100% weathered & decomposing 

limestone
-BedrockIntact-

I0.0-0.490.49Dark brown7.5YR 3/3ClayVery fine, friable20% limestone gravel and pebblesAbrupt/wavyAlluvialRedeposited-
II0.15-0.640.40Light brownish 10YR 6/2SandSingle grain-Abrupt/wavyPipe Trench FillSecondary Deposit-
III0.57-0.750.18Light brownish 10YR 6/2Clay and sandSingle grain-Abrupt/wavyPipe Trench FillSecondary Deposit-
IV0.7-1.170.47Light brownish 10YR 6/2SandSingle grain-Abrupt/wavyPipe Trench FillSecondary DepositCopper pipe water line
V0.25-1.17+---Limestone-100% weathered & decomposing -BedrockIntact-

Water table

Water table

F-2-2

0.40
Decomposing 

limestone 
bedrock 

F-2-75.70

5.001.04

1.17
Decomposing 

limestone 
bedrock 

Decomposing 
limestone 
bedrock 

F-1-35.000.50
Decomposing 

limestone 
bedrock 

F-1-25.000.48

5.301.10

F-2-55.801.50
Decomposing 

limestone 
bedrock 

F-2-64.80

F-2-19.002.40

F-2-3

Test Area F Trench Stratigraphy

F-1-15.000.40
Decomposing 

limestone 
bedrock 

Water table F-2-45.001.60

Water table
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I0.0-1.071.07Very dark brown7.5YR 2.5/2Clay loamLoose
Roots & 10% weathered  limestone 

gravel & pebbles
Distinct/wavyFillRedepositedBarbed wire

II1.0-1.40.40
Dark brown to 

dark gray

Mottled 
7.5YR 3/2 & 

10YR 4/1
Clay loam & GleyFriable10% limestone gravel and pebbles

Distinct/smoot
h

Mixed- alluvial & 
anaerobic

Disturbed-

III1.35-1.50.15Dark gray10YR 4/1GleyCompact-Abrupt/wavyAnaerobic AlluvialIntact-

IV0.55-1.40.85Yellowish brown10YR 5/4SandCompact
70% weathered limestone gravel, 

pebbles & cobbles
AbruptResidualIntact-

V0.95+---Limestone-100% weathered & decomposing -BedrockIntact-
I0.0-0.30.30Dark brown7.5YR 3/2Silty clayVery fine crumbRootsAbrupt/wavyAlluviumIntact-

II0.3-0.480.18Reddish yellow7.5YR 6/6SandLoose
70% weathered limestone cobbles, 

pebbles and gravel
Distinct/wavyAlluvial Intact-

III0.48-0.70.22Dark brown7.5YR 3/2Clay loamVery fine, friable 
crumb; 

20% weathered limestoneAbruptAlluvialIntact-

IV0.70+---Limestone-100% weathered & decomposing -BedrockIntact-
I0.0-0.050.05Very dark gray7.5YR 3/1Clay loamLooseRoots, decomposing organic materialDistinct/wavyHumusIntactBottle glass

II0.05-0.40.35Dark brown
Mottled 

7.5YR 3/2 & 
7.5YR 3/3

Clay loam
Fine, friable 

crumb
-

Distinct/smoot
h

AlluviumIntact-

III0.4-0.70.30Dark gray10YR 4/1Gley
Non-sticky, super 

plastic
-UnexcavatedAnaerobic AlluvialIntact-

I0.0-0.10.10Dark brown7.5YR 3/2Clay loam LooseRoots & 10% limestone gravel & pebblesGradual/wavyHumusIntact-
II0.1-0.50.40Dark brown7.5YR 3/3ClayLoose15% limestone pebbles and cobblesDistinct/wavyTsunami? Push Intact tsunami? -

III0.5-1.250.75Dark gray7.5YR 4/1ClayBlocky
10% subrounded limestone boulders, 

cobbles and pebbles
Unexcavated

Tsunami (severe, 
violent)? Push 

Intact tsunami? 
Redeposited fill?

-

I0.0-0.160.16Very dark gray7.5YR 3/1Clay loam LooseRoots; 15% crushed basalt
Distinct/smoot

h
HumusIntactBasalt aggregate

II0.16-0.250.09Gray 7.5YR 5/1Silty sand
Coarse, 

unconsolidated
50% crushed basaltDistinct/wavy

Fill (associated w/ 
Airfield?)

RedepositedBasalt aggregate

III0.25-0.460.21Dark brown7.5YR 3/2Clay
Fine, friable 

crumb
10% weathered limestone gravel and 

pebbles
AbruptAlluvialIntact-

IV0.46+---Limestone-100% weathered & decomposing -BedrockIntact-

I0.0-0.240.24
Yellowish brown & 

dark brown
10YR 5/4 & 

10YR 3/3
Sandy loam

Very loose, 
unconsolidated

20% limestone gravel and pebblesAbrupt/wavyAlluvialRedeposited-

II0.24+---Limestone-100% weathered & decomposing 
limestone

-BedrockIntact-

I0.0-0.30.30
Light yellowish 
brown & dark 

brown

10YR 6/4 & 
10YR 3/3

Loamy sand
Very loose, 

unconsolidated
20% limestone gravel and pebblesAbrupt/wavyAlluvialRedeposited-

II0.3+---Limestone-100% weathered & decomposing -BedrockIntact-

I0.0-0.330.33Dark brown10YR 3/3Sandy loam
Loose, 

unconsolidated 
2-inch crushed  basalt; 20% limestone 

gravel and pebbles
Abrupt/smoothAlluvialRedeposited

Bottle glass, basalt & 
limestone aggregate

II0.33-0.370.04Dark brown7.5YR 3/3ClayBlocky-Abrupt/wavyAlluvialIntact-
III0.37+---Limestone-100% weathered & decomposing -BedrockIntact-

I0.0-0.050.05Dusky red2.5YR 3/4Sandy clayVery fine, friable-Abrupt/wavyRecent duff/fillRedeposited-

II0.05-0.090.04Black10YR 2/1
Disintegrating 

asphalt
Compacted-Abrupt/smooth

Asphalt 
pavement, Site 

IntactAsphalt

III0.09-0.550.46
Yellowish brown & 

very pale brown
10YR 5/4 &  

10YR 7/4
LimestoneMassive100% crushed limestoneDiffuse/smooth

OR&L RR bedding 
fill, Site 5791

Secondary DepositLimestone aggregate

IV0.55-0.910.36Brown7.5YR 4/3ClayMassive-Diffuse/wavyAlluvialIntact-
V0.91+---Limestone-100% weathered & decomposing -BedrockIntact-

F-3-65.100.24
Decomposing 

limestone 
bedrock 

F-3-3

Decomposing 
limestone 
bedrock 

0.70Water table

F-3-24.600.70

Immovable 
boulders at 

base of trench

5.20

F-3-4

F-3-15.501.40
Decomposing 

limestone 
bedrock 

4.701.25

F-3-54.600.46
Decomposing 

limestone 
bedrock 

F-3-75.100.40
Decomposing 

limestone 
bedrock 

F-3-84.600.37
Decomposing 

limestone 
bedrock 

F-3-95.301.00
Decomposing 

limestone 
bedrock 
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I0.0-0.650.65
Brown to dark 

brown

Mottled 
7.5YR 4/2 & 

7.5YR 3/2
Clay loam 

Fine, friable 
crumb

Roots & 25% limestone cobbles & 
pebbles

Abrupt/wavyFillRedeposited (berm)-

I0.45-1.451.00
Brown to light 

yellowish brown

Mottled 
10YR 5/3 & 

10YR 6/4
SandLoose, coarse

Roots & 50% limestone gravel, pebbles & 
cobbles

Diffuse/wavyAlluvialIntact-

III1.3-1.50.2+Dark gray10YR 4/1Gley
Non-sticky, super 

plastic
-UnexcavatedAnaerobic AlluvialIntact-

I0.0-0.30.30Very dark gray7.5YR 3/1Clay loam Fine, friable Roots; 10% limestone cobbles & pebblesAbrupt/wavyAlluviumIntact-
II0.18-0.40.22Brown7.5YR 4/4ClaySingle grain 30% limestone cobbles and pebblesAbrupt/wavyAlluvial Intact-

III0.4+---Limestone-100% weathered & decomposing -BedrockIntact-

I0.0-0.40.40Dark brown7.5YR 3/2Clay loam
Loose, 

unconsolidated 
Moderate roots; 10% limestone gravel 

and pebbles
Distinct/wavyFillRedeposited -

II0.4-0.750.35Brown7.5YR 4/2Clay loam
Friable crumb, 

moderately 
compacted

10% limestone gravel and pebbles
Distinct/smoot

h
Alluvial 

Intact (upper possibly 
truncated)

-

III0.75-0.950.20Yellowish brown 10YR 5/4Clay
Fine, plastic, 
compacted

-Abrupt/wavyAlluvial Intact-

IV0.95+---Limestone-100% weathered & decomposing -BedrockIntact-

I0.0-0.640.64
Very dark grayish 

brown
10YR 3/2Clay loam

Fine, friable 
crumb

Ironwood roots & 25% limestone 
cobbles, pebbles & gravel

Abrupt/wavyFillRedeposited-

II0.64-0.80.16Very pale brown10YR 8/2LimestoneWeathered100% weathered & decomposing Abrupt/wavyBedrock over voidIntact-

III0.8-0.950.15Dark brown7.5YR 3/3ClayMassive
Ironwood roots & 20% limestone pebbles 

& gravel
Diffuse/wavyAlluvial fill in voidIntact-

IV0.95-1.350.40Very pale brown10YR 7/3LimestoneDecomposing100% weathered & decomposing -BedrockIntact-
I0.0-0.10.10Very dark brown10YR 2/2VegetationStructureless100% organic materialDistinct/wavyRecent duffIntact-

II0.1-0.620.55
Very dark grayish 

brown & very pale 
brown

10YR 3/2, 
10YR 8/3 & 

10YR 7/3

Beach sand 
w/clay loam 

pockets

Loose, single 
grain

Sparse limestone gravel, pebbles, 
cobbles

Abrupt/wavyTsunami? Fill?
Intact- tsunami? 

Redeposited- fill?
Fiberglass? Fabric

III0.62-0.930.38
Dark yellowish 

brown
10YR 3/4ClayMassive-AbruptAlluvialIntact-

IV0.93+---Limestone-100% weathered & decomposing -BedrockIntact-

I0.0-0.140.14
Dark reddish 

brown to brown

Mottled     
5YR 3/3 & 
10YR 4/3

Sandy clay loam
Loose, 

unconsolidated 
-Distinct/wavyFillRedeposited-

II0.14-0.360.22Dark brown10YR 3/3Clay loamMassive-Abrupt/smoothAlluvial Intact-

III0.36-0.55+---LimestoneWeathered 100% weathered & decomposing -BedrockIntact-
I0.0-0.080.08--VegetationStructureless100% grassesDistinct/wavyRecent duffIntact-

II0.08-0.470.26
Very dark grayish 

brown, pale brown 
& very pale brown

10YR 3/2, 
10YR 6/3 & 

10YR 7/3
Sandy clay loam

Loose, 
unconsolidated 

2-inch crushed  basalt & 10% limestone 
gravel

Distinct/wavyFillRedeposited
Asphalt fragments & basalt 

aggregate

III0.1-0.30.20Black 10YR 2/1
Intact asphalt 

layer
--Abrupt/smooth

Asphalt 
pavement, Site 

IntactAsphalt

IV0.2-0.540.34
Pale brown to very 

pale brown

Mottled 
10YR 6/3 & 

10YR 8/3
Limestone-Crushed gravelAbrupt/wavy

Fill-bedding for 
OR&L RR grade

IntactLimestone aggregate

V0.45-0.540.09Grayish brown10YR 5/2Basalt-2-inch crushed gravelAbrupt/wavyFill-bedding RRIntactBasalt aggregate
VI0.52-1.030.51Dark brown7.5YR 3/3ClayMassive-AbruptAlluvial Intact-
VII0.81-1.08---LimestoneWeathered 100% weathered & decomposing -BedrockIntact-

I0.0-0.250.25Brown10YR 4/3Sandy loam
Very fine, friable; 
unconsolidated

20% limestone gravel and pebblesDistinct/wavyFillRedepositedPlastic garbage

II0.25-0.310.06
Dark yellowish 

brown
10YR 3/4ClayVery fine, friable50% limestone gravelDistinct/wavyAlluvialIntact-

III0.31+---LimestoneWeathered 100% weathered & decomposing -BedrockIntact-

Decomposing 
limestone 
bedrock 

5.601.50

0.95 5.30

F-4-7

0.31
Decomposing 

limestone 
bedrock 

5.81.08
Decomposing 

limestone 
bedrock 

F-4-85.00

F-4-4

F-4-57.500.93
Decomposing 

limestone 
bedrock 

5.201.35
Decomposing 

limestone 
bedrock 

F-4-66.000.55
Decomposing 

limestone 
bedrock 

F-4-3

Water table

F-4-25.000.40
Decomposing 

limestone 
bedrock 

F-4-1
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I0.0-0.360.36
Dark grayish 

brown
10YR 4/2Sandy clay loam

Very fine, friable; 
unconsolidated

50% limestone gravel, pebbles and 
cobbles

Distinct/wavyPush pile fillRedepositedBlack sheet plastic  fragments

II0.36-0.520.16
Dark yellowish 

brown
10YR 4/4ClayMassive-Distinct/wavyAlluvial Intact-

III0.52+---LimestoneWeathered --BedrockIntact-

I0.0-0.40.40Dark brown7.5YR 3/2Clay loam
Loose, 

unconsolidated 
Many roots; 10% limestone gravel and 

pebbles
Distinct/wavyRecent duffIntactPlastic coated wire

II0.4-1.51.10
Dark brown to very 

dark brown

Mottled 
7.5YR 3/2 & 
7.5YR 2.5/2

Clay loam
Loose, 

unconsolidated 
Few roots; 30% limestone cobbles, 

pebbles and gravel
Distinct/wavyPush pileRedeposited-

III1.5-1.650.15Dark brown7.5YR 3/2Clay
Massive, 

compacted
10% weathered limestone gravelAbrupt/wavyAlluvialIntact-

IV1.65+---Limestone-100% weathered & decomposing -BedrockIntact-

I0.0-0.60.60Dark brown7.5YR 3/2Clay loam
Fine, friable 

crumb; loose, 
unconsolidated

Moderate roots; 15% limestone gravel 
and pebbles

Distinct/wavyAlluviumIntact-

II0.6-0.950.35Brown7.5YR 4/2Clay
Massive, 

compacted
10% limestone gravel and pebblesAbrupt/wavyAlluvialIntact-

III0.95+---Limestone-100% weathered & decomposing -BedrockIntact-

I0.0-0.40.40Very dark gray7.5YR 3/1Clay loam
Very fine, friable 

crumb; 
unconsolidated

15% limestone gravel and pebblesDistinct/wavyAlluviumIntact-

II0.4-0750.35Brown7.5YR 4/3Clay loam
Very fine, friable 

crumb; 
15% limestone gravel and pebblesAbrupt/smoothAlluvialIntact-

III0.75-1.10.35Brown10YR 5/3GleyNon-sticky, --Anaerobic AlluvialIntact-

I0.0-0.730.73
Very dark grayish 

brown & dark 
reddish brown

Mottled 
10YR 3/2 & 

5YR 3/3
Clay loam

Fine, friable 
crumb

25% limestone gravel, pebbles and 
cobbles

Abrupt/wavyFillRedeposited-

II0.73-1.3---LimestoneWeathered100% weathered & decomposing -BedrockIntact-
I0.0-0.070.07Very dark brown7.5YR 2.5/2HumusStructurelessIronwood detritusDistinct/wavyRecent duffIntact-

II0.07-0.250.18Very pale brown
10YR 7/4 & 

10YR 8/4
Beach Sand

Super fine, 
unconsolidated

-Distinct/wavyFill? Tsunami?
Redeposited fill?      
Intact tsunami?

-

III0.25-0.4217.00
Very dark grayish 

brown
10YR 3/2Clay loam

Fine, friable 
crumb

Sparse limestone gravel and pebblesAbrupt/wavyFill?Redeposited?-

IV0.42-1.40.96
Very pale brown & 

white
10YR 7/4 & 

10YR 8/1
LimestoneWeathered

100% weathered & decomposing 
limestone

-BedrockIntact-

I0.0-0.090.09--Concrete slab

Rough concrete 
aggregate 
w/finished 

surface

-Abrupt
Surface feature    

Site 7265
IntactConcrete aggregate

II0.09-0.330.24Pale brown10YR 6/3Limestone-100% crushed gravelAbrupt/smooth
Fill-concrete 

bedding, Site 7265
Secondary DepositLimestone aggregate

III0.33-0.460.13White10YR 8/1LimestoneWeathered100% weathered & decomposing Abrupt/smoothBedrock over voidIntact-

IV0.46-0.640.18
Dark yellowish 

brown
10YR 3/4Clay

Compacted, 
massive

-Abrupt/wavyAlluvial fill in voidIntact-

V0.64+---LimestoneWeathered100% weathered & decomposing -BedrockIntact-
I0.0-0.070.07Very dark brown7.5YR 2.5/2HumusStructureless100% organic material & rootsDistinct/wavyRecent duffIntact-
II0.07-0.350.28Dark brown10YR 3/3Clay loamFine, friable 25% limestone gravel and pebblesDistinct/smootAlluvialIntact-

III0.35-0.520.17Dark yellowish 
brown

10YR 4/4ClayMassive10% limestone gravel and pebblesAbrupt/wavyAlluvialIntact-

IV0.52---LimestoneWeathered100% weathered & decomposing -BedrockIntact-
I0.0-0.360.36Dark grayish 10YR 4/2Sandy clay loamUnconsolidated10% limestone gravel and pebblesDistinct/wavyAlluviumIntact?-
II0.36-0.550.19Dark brown7.5YR 3/3Sandy clay loamMassive20% limestone gravel and pebblesDistinct/wavyAlluvial Intact-
III0.55-0.6---LimestoneWeathered100% weathered & decomposing -BedrockIntact-

5.501.30
Decomposing 

limestone 
bedrock 

F-5-57.001.40
Decomposing 

limestone 
bedrock 

Decomposing 
limestone 
bedrock 

Decomposing 
limestone 
bedrock 

0.60

Decomposing 
limestone 
bedrock 

0.95 5.20

F-4-95.700.52

F-5-2

Water table 1.10

Decomposing 
limestone 
bedrock 

F-5-4

F-5-8

0.52

Decomposing 
limestone 
bedrock 

5.00 F-5-3

4.80

Decomposing 
limestone 
bedrock 

F-5-66.000.64

F-5-76.20

1.65 5.20 F-5-1
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I0.0-0.540.54Dark grayish 10YR 4/2Sandy loamUnconsolidated10% limestone gravel and pebblesAbrupt/wavyFillRedeposited-
II0.54-0.740.20Brown10YR 4/3Sandy clay loamFine, friable 60% limestone gravel and pebblesDistinct/wavyFillRedepositedAmber bottle glass

III0.72-1.20.48
Brown to dark 
grayish brown

Mottled 
10YR 4/2 to 

10YR 4/3

Sandy loam & 
sandy clay loam 
(Mix of Layers I-

II)

Fine, friable 
crumb; 

unconsolidated
60% limestone gravel and pebblesAbrupt/smoothPipeline trench fillSecondary Deposit

Bell junction cast iron sewage 
pipe

IV0.74-1.23---LimestoneWeathered100% weathered & decomposing -BedrockIntact-
I0.0-0.130.13Very dark gray10YR 3/1HumusStructurelessOrganic material; 1-in crushed basaltDistinct/wavyRecent duffIntactModern trash; basalt 

II0.13-0.40.27
Brown to dark 

yellowish brown
10YR 5/3 & 

10YR 4/4
LimestoneUnconsolidated100% crushed gravelDistinct/wavyFillSecondary Deposit

Steel wire bundle; limestone 
aggregate

III0.4-0.580.18
Very dark grayish 

brown & dark 
grayish brown

10YR 3/2 & 
10YR 4/2

Clay loam
Fine, friable 

crumb
10% limestone gravel Distinct/wavyAlluvialIntact-

IV0.58-0.750.17
Light gray & 

grayish brown
10YR 7/2 & 

10YR 5/2
LimestoneWeathered

100% weathered & decomposing 
limestone

Distinct/smoot
h

Bedrock over voidIntact-

V0.75-0.90.15Gray10YR 5/1ClayMassive-Diffuse/smoothAlluvial fill in voidIntact-
VI0.9-1.150.25Brown10YR 4/3ClayMassive-UnexcavatedAlluvial fill in voidIntact-

I0.0-0.30.30Brown7.5YR 4/2Clay loamFine, friable 45% limestone gravel and pebblesDiffuse/wavyRoad fillSecondary Deposit-

II0.3-0.650.35Brown10YR 5/3SandLoose
20% weathered limestone gravel, 

pebbles & cobbles
DiffuseResidualIntact-

III0.65+---Limestone-100% weathered & decomposing -BedrockIntact-

I0.0-0.250.25
Dark reddish 

brown to dark 
brown 

Mottled     
5YR 3/3 & 
7.5YR 3/2

Clay loamLoose 
20% limestone gravel and pebbles and 

crushed basalt
Distinct/wavyRoad fillRedepositedBasalt aggregate

II0.25-0.60.35Dark gray7.5YR 4/1ClayNon-sticky, 10% limestone gravel and pebblesAbrupt/wavyAlluvialIntact-
III0.6+---Limestone-100% weathered & decomposing -BedrockIntact-
I0.0-0.30.30Dark brown7.5YR 3/2Clay loamLoose10% limestone gravel and pebblesGradualAlluvialIntact-

II0.3-0.550.25Gray7.5YR 5/1Gley
Non-sticky, super 

plastic
-AbruptAnaerobic AlluvialIntact-

III0.55+---Limestone-100% weathered & decomposing -BedrockIntact-

I0.0-0.30.30Brown7.5YR 4/4Clay loamLoose 
Roots; 70% limestone boulders, cobbles, 

pebbles and gravel
Diffuse/wavyRoad disturbanceRedeposited-

II0.3-0.40.10Very dark gray 7.5YR 3/1Clay loamFine, friable 10% limestone gravel and pebblesDiffuse/wavyAlluvialIntact-
III0.4-0.950.55Brown7.5YR 4/2ClaySuper-plasticSparse limestone gravelGradual/wavyAlluvialIntact-

IV0.95-1.250.3+Light gray7.5YR 7/1Gley
Sticky, super-

plastic
--Anaerobic Alluvial  Intact-

I0.0-0.350.35Very dark gray7.5YR 3/1Clay loam humusUnconsolidated
Moderate roots; 30% limestone cobbles, 

pebbles and gravel
Diffuse/wavyAlluviumIntact?-

II0.35-0.550.20Dark brown7.5YR 3/3Clay loam
Very fine friable 

crumb; 
unconsolidated

60% limestone cobbles and pebblesAbrupt/wavyAlluvialIntact-

III0.55+---Limestone---BedrockIntact-
I0.0-0.550.55Dark brown7.5YR 3/2Clay loamLoose 60% limestone cobbles, pebbles and Abrupt/smoothBerm fillRedeposited-

II0.55-0.850.30Yellowish brown10YR 5/4Sandy loamLoose 
80% weathered limestone cobbles, 

pebbles and gravel
Diffuse/wavyFillRedeposited-

III0.85-1.650.80Brown7.5YR 4/3
Clay loam & 

small pockets of 
gley

Friable crumb; 
saturated & 
compacted

-Unexcavated
Alluvial & 

Anaerobic Alluvial
Intact-

I0.0-0.20.20
Very dark gray & 

brown

Mottled 
7.5YR 3/1 & 

7.5YR 4/4
Clay loamUnconsolidated

70% limestone cobbles, pebbles and 
gravel

Diffuse/wavy
Fill associated w/ 
foundation, Site 
7284, Feature A

Secondary Deposit2-in threaded galvanized pipe

II0.2-0.450.25
Dark brown & light 

yellowish brown

7.5YR 3/2 
(loam) & 
10YR 6/4 

Sandy clay loam 
& pockets of 
beach sand

Fine, friable 
crumb

1% crushed basaltAbrupt/wavy
Pipeline trench fill; 
Site 7284 Feature 

A
Secondary DepositBasalt aggregate

III0.45+---Limestone-100% weathered & decomposing -BedrockIntact-

Decomposing 
limestone 
bedrock 

0.45 5.00 F-9-1

Decomposing 
limestone 
bedrock 

0.55 4.70 F-8-1

F-7-1
Decomposing 

limestone 
bedrock 

0.55 5.00

F-6-1

Decomposing 
limestone 
bedrock 

F-5-9

0.60 5.60 F-6-2

Decomposing 
limestone 
bedrock 

0.65 5.50

Water table 1.15 7.50

Decomposing 
limestone 
bedrock 

1.25Water table

F-5-10

F-7-25.00

F-8-2Water table 1.65 5.20

5.701.23
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Trench 
length 

(m)

Max. 
Trench 
Depth 

(m)
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Depth of 
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Soil colorMunsellMatrixStructureInclusions
Lower 

boundary
Deposit typeIntegrityCultural material

Test Area F Trench Stratigraphy

I0.0-0.70.70
Dark brown & dark 

reddish brown

Mottled 
7.5YR 3/2 & 

5YR 3/2
Clay loam

Unconsolidated, 
loose

1% limestone boulders, cobbles, pebbles 
and gravel

Distinct/wavyBerm fillRedepositedBasalt aggregate

II0.7-0.90.20Dark brown7.5YR 3/2ClayCompacted50% limestone gravel and pebblesAbrupt/wavyAlluvial Intact-
III0.9+---Limestone-100% weathered & decomposing -BedrockIntact-

I0.0-0.150.15Very dark gray7.5YR 3/1Clay loam humus
Moderately 
compacted

10% limestone cobbles, pebbles and 
gravel

Distinct/wavyAlluviumRedeposited
Plastic switch cover, beer 

glass bottle

II0.15-0.60.45Brown 10YR 5/3Sandy clay loamUnconsolidated
80% weathered limestone cobbles, 

pebbles and gravel
Abrupt/wavy

Imported fill for 
slab, Site 7284 

Feature C
Secondary Deposit-

III0.6+---Limestone-100% weathered & decomposing -BedrockIntact-

I0.0-0.450.45
Dark brown & dark 

reddish brown

Mottled 
7.5YR 3/2 & 

5YR 3/3
Sandy clay loamUnconsolidated30% limestone gravel and pebblesDiffuse/wavyFillRedeposited2" metal pipe (gate post)

II0.45-0.60.15
Yellowish brown & 

light yellowish 
brown

Mottled 
10YR 5/4 & 

10YR 6/4
Calcareous sandFine, single grain-Abrupt/wavyPipeline trench fillSecondary Deposit4" metal sewer pipe

III0.6-0.950.35Dark brown7.5YR 3/2ClayCompacted10% weathered limestone gravelDiffuse/wavyAlluvialIntact-
IV0.95-1.40.45Gray10YR 5/1GleyCompacted--Anaerobic AlluvialIntact-

I0.0-0.50.50Dark brown7.5YR 3/4Clay loamLoose
Roots; 50% limestone gravel, pebbles 

and cobbles
Distinct/wavyFillRedeposited-

II0.5-0.950.45Dark brown7.5YR 3/4Clay loamFine, friable 25% limestone gravel and pebbles Distinct/smootWaterline fillRedepositedTwo 5" iron pipes

III0.95-1.50.55
Light yellowish 

brown
10YR 6/4SandCoarse

100% weathered & decomposing 
limestone

UnexcavatedResidualIntact-

I0.0-1.11.10Dark reddish 5YR 3/3Clay loamFine, friable Roots; 10% limestone cobbles and Abrupt/smoothPush pile fillRedepositedRecent golf ball

II1.0-1.350.35
Brown & dark 

brown

Mottled 
7.5YR 4/2 & 

7.5YR 3/2
Sandy clay loamLoose20% limestone gravel and pebblesDistinct/wavyPush pile fillRedeposited

Steel cable, plastic irrigation 
hose, tire

III1.25-1.770.52Very dark brown10YR 2/2Sandy clay loam
Compacted, fine 

friable crumb
Light roots & < 10% limestone gravel Diffuse/smoothAlluviumIntact-

IV1.73-2.30.57Dark gray & gray
Mottled 

10YR 4/1 & 
10YR 5/1

Gley
Non-sticky, super 

plastic
-UnexcavatedAnaerobic AlluvialIntact-

I0.0-0.050.05Black10YR 2/1
Intact asphalt 

layer
Compacted-Abrupt/smooth

Asphalt 
pavement, Site Intactasphalt aggregate

II0.05-0.30.25
Very pale brown & 

light yellowish 
brown

Mottled 
10YR 7/4 & 

10YR 6/4
LimestoneWeathered

Root mat; 100% limestone gravel & 
pebbles

Abrupt/smooth
Fill/bedding for 
asphalt surface,    

Site 5791
Secondary Deposit-

III0.3-0.350.05Dark grayish 10YR 4/2Clay loamCompact30% limestone gravel and pebblesAbrupt/wavyFill- Site 5791Secondary Deposit-

IV0.35-1.20.85Very pale brown10YR 7/4
Weathered 
limestone 

Compact
100% limestone boulders, cobbles, 

pebbles, gravel
Abrupt/wavy

Limestone fill for 
OR&L RR Site 5791

Secondary DepositRailroad grade

V1.2-1.60.40Dark gray10YR 4/1GleyCompact-UnexcavatedAnaerobic AlluvialIntact-

I0.0-0.40.40Dark brown7.5YR 3/3Clay loamFine, friable Roots & 50% limestone gravel & pebbles Abrupt/wavyFillRedeposited-

II0.4-0.950.55Dark brown7.5YR 3/3Clay loamFine, friable -Abrupt/wavyAlluvialIntact-

III0.95-1.350.40Dark gray7.5YR 4/1Gley
Compact, 
saturated

-UnexcavatedAnaerobic AlluvialIntact-

I0.0-0.120.10Very dark gray7.5YR 3/1Silty clay loam
Fine, friable 

crumb
25% limestone gravel & pebbles; roots & 

50% decomposing organics
Abrupt/wavyAlluviumIntact

transfer printed ceramics, 
bottle glass

II0.12+---Limestone---BedrockIntact-

I0.0-1.251.25Dark brown7.5YR 3/3Clay loam
Loose, friable 

crumb 
30% limestone gravel, pebbles and 

cobbles; roots
Distinct/wavyFillRedeposited-

II1.25-1.750.50Dark reddish 
brown

5YR 3/3ClayCompacted, 
massive

-Distinct/wavyAlluvialIntact-

III1.75-2.130.38Dark gray10YR 4/1GleyNon-sticky, -Abrupt/smoothAlluvialIntact-
IV2.13---Limestone---BedrockIntact-

F-10-2

11-26.102.30Water table

F-13-2

6.301.60
Decomposing 

limestone 
bedrock

F-11-16.001.50Water table

6.002.13
Decomposing 

limestone 
bedrock

F-12-26.301.35Water table

F-12-1

F-13-16.50

Water table 1.40

Decomposing 
limestone 
bedrock 

0.90 4.50 F-9-2

Decomposing 
limestone 
bedrock 

0.60 4.30 F-10-1

0.12
Decomposing 

limestone 
bedrock

4.70
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Trench 
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(m)

Max. 
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(m)
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Depth of 

Layer     
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thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusions
Lower 

boundary
Deposit typeIntegrityCultural material

Test Area F Trench Stratigraphy

I0.0-0.100.10Dark brown7.5YR 3/2Clay loam
Fine, friable 

crumb
20% limestone gravel & pebbles; roots & 

20% decomposing organics
Abrupt/smoothAlluviumIntact-

II0.10+---Limestone-100% weathered & decomposing 
limestone

-BedrockIntact-

I0.0-0.180.18Dark reddish 5YR 3/3Clay loamFine, friable 20% limestone gravel and pebblesAbrupt/wavyPush pile fillRedeposited-
II0.18-0.450.27Yellowish brown10YR 5/4Sandy loamLoose80% limestone gravel and pebblesDistinct/wavyPush pile fillRedeposited-

III0.45-0.630.18
Very dark grayish 

brown
10YR 3/2Sandy loamLoose30% limestone gravel and pebblesAbrupt/wavyPush pile fillRedeposited

Asphalt fragments, bottle 
glass

IV0.63+---Limestone-100% weathered & decomposing -BedrockIntact-
I0.0-0.130.12Black7.5YR 2.5/1Clay loamLooseroots; 50% organic materialClear/wavyAlluviumIntact-
II0.12-0.550.41Dark grayish 10YR 4/2Clay loamFine, friable 10% limestone gravel and pebblesClear/wavyAlluvialIntact-

Pipe 
Trench

0.06-0.550.50Very pale brown10YR 7/3Beach SandLoose-Abrupt/wavyPipe trench fillSecondary Deposit8-inch iron pipeline

III0.37-0.610.10Dark gray10YR 4/1GleyNon-sticky, --Anaerobic AlluvialIntact-
IV0.61+---Limestone-100% weathered & decomposing -BedrockIntact-
I0.0-0.30.30Dark brown7.5YR 3/3Silty loamFine, friable 10% limestone gravel and pebblesAbrupt/wavyFillRedeposited-

II0.3-0.750.45
Pale brown to 

brown

Mottled 
10YR 6/3 & 

10YR 4/3
LimestoneCrushed100% crushed gravel, pebbels & cobblesDistinct/wavyFillSecondary Deposit

Limestone aggregate; 
concrete fragments

III0.75-0.870.12Yellowish brown10YR 5/4Silty sandSingle grain70% limestone gravel and pebblesDistinct/wavyFillSecondary Deposit-
IV0.87-1.20.33Dark reddish 5YR 3/3ClayBlocky-Abrupt/wavyAlluvialIntact-
V1.2+---Limestone-100% weathered & decomposing -BedrockIntact-

F-15-25.001.20
Decomposing 

limestone 
bedrock

F-14-2

F-15-16.400.61
Decomposing 

limestone 
bedrock

F-14-16.000.10
Decomposing 

limestone 
bedrock

4.600.63
Decomposing 

limestone 
bedrock



A-245

Backhoe 
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Trench 
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(m)
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Trench 
Depth 

(m)
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termination

Layer
Depth of 

Layer     
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Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusions
Lower 

boundary
Deposit typeIntegrityCultural material

I0.0-0.50.50Dark brown 7.5YR 3/2Clay loamLooseweathered organic debris; dense rootsDiffuse/wavyReworked Plow zone-
II0.5-0.860.35Dark brown 7.5YR 3/3Clay Blocky < 5% weathered limestone gravelSmooth/abruptAlluvialIntact-

IIIa0.86-0.980.12Dark brown 7.5YR 3/2Clay loamCompacted < 5% weathered limestone gravelSmooth/abruptAlluvialIntact-
IIIb0.93-0.980.05Dark brown 7.5YR 3/3Gravelly clay loamCompacted50% weathered limestone gravel; lensSmooth/abruptAlluvialIntact-

IV0.98-2.31.32Dark brown 7.5YR 3/4Clay
Compacted, 

Massive
-UnexcavatedAlluvialIntact-

I0.0-0.450.45Very dark brown7.5YR 2.5/2Clay loamLooseRoots commonDiffuse/wavyReworked Plow zone-
II0.45-0.780.33Dark brown 7.5YR 3/2Clay Blocky < 5% limestone gravel, pebbles; few Diffuse/wavyAlluvialIntact-

III0.78-2.71.92Dark brown 7.5YR 3/4Clay
Compacted, 

Massive
speckled w/ weathered limestone 

fragments
UnexcavatedAlluvialIntact-

I0.0-0.40.40Very dark brown7.5YR 2.5/2Clay loamLooseFew roots, basalt crushed gravelDistinct/wavyReworked Plow zoneBasalt aggregate, Marconi Rd
II0.4-1.00.60Dark brown 7.5YR 3/4Clay Blocky -Distinct/wavyAlluvialIntact-

III1.0-2.21.20Dark brown 7.5YR 3/4Clay
Compacted, 

Massive
sparse weathered limestone fragmentsUnexcavatedAlluvialIntact-

I0.0-0.40.40Dark brown 7.5YR 3/3Clay loamLooseRoots commonAbrupt/wavyReworked Plow zone-
II0.4-0.460.60Dark brown 7.5YR 3/4ClayCompacted< 5% weathered limestone gravelAbrupt/smoothAlluvialIntact-
III0.46-0.650.19Dark brown 7.5YR 3/3Clay loamLoose-Abrupt/wavyReworked Plow zone-

IV0.65-2.21.55Dark brown 7.5YR 3/4Clay
Compacted, 

Massive
-UnexcavatedAlluvialIntact-

I0.0-0.40.40Very dark brown7.5YR 2.5/2Clay loamLoose-Diffuse/wavy
Reworked 
Alluvium

Plow zone-

II0.4-2.351.95Dark brown 7.5YR 3/4ClayMassive-UnexcavatedAlluvialIntact-

I0.0-0.550.55Dark brown 7.5YR 3/3Clay loamLoose> 5% sparse weathered limestone, rootsDiffuse/wavyReworked Plow zone-

II0.55-0.950.40Dark brown 
Mottled 

7.5YR 3/3 
and 7.5YR 

Clay loamBlocky -Abrupt/wavyAlluvialPossible plow zone-

III0.95-2.31.35Dark brown 7.5YR 3/3Clay
Compacted, 

Massive
1% very sparse limestoneAbrupt/wavyAlluvialIntact-

IV2.3+---Limestone-100% decomposing limestone-BedrockIntact-

I0.0-0.60.60
Mottled           

Dark brown & Dark 
reddishbrown

5YR 3/3 and 
7.5YR 3/4 

Clay loamLoose10% weathered limestone; rootsAbrupt/wavy
Reworked 
Alluvium

Plow zone-

II0.6-2.01.40Dark brown 7.5YR 3/4Clay
Compacted, 

Massive
-AbruptAlluvialIntact-

III2.0+---Limestone-100% decomposing limestone-BedrockIntact-
I0.0-0.40.40Dark brown 7.5YR 3/3Clay loamLoose-Abrupt/wavyReworked Plow zoneModern debris
II0.4-1.451.05Dark brown 7.5YR 3/3ClayMassive-Abrupt/wavyAlluvialIntact-

III1.45-1.50.05Yellowish red5YR 4/6Sand
Very Friable, 

coarse
100% decomposing limestone-ResidualIntact-

IV1.5+---Limestone-100% decomposing limestone-BedrockIntact-
I0.0-0.350.35Dark reddish 5YR 3/3Silty clay loamLoose< 5% limestone, roots commonDiffuseReworked Plow zone-
II0.35-0.950.60Dark reddish 5YR 3/2Clay loamCompacted10% weathered limestoneDiffuseAlluvialIntact-

III0.95-1.550.60
Dark reddish 

brown
5YR 3/3Clay

Compacted, 
Massive

< 5% weathered limestoneDistinctAlluvialIntact-

IV1.55-2.30.75Brown 
Mottled 

7.5YR 4/4 & 
7.5YR 5/4

Clay
Moderately 
Compacted

30% weathered limestoneAlluvialAlluvialIntact-

V2.3+---Limestone-100% decomposing limestone-BedrockIntact-

5.20 G-3-1

G-2-34.50

Subsoil

Subsoil 2.70 5.00 G-2-2

G-2-15.002.30

2.20Subsoil

Subsoil 2.20

2.00 6.40 G-4-2

2.35Subsoil

5.90 G-4-1

G-3-25.00

Decomposing 
limestone 
bedrock

2.30

G-4-35.201.50

Test Area G Trench Stratigraphy

G-5-1

Decomposing 
limestone 
bedrock

Subsoil

Decomposing 
limestone 
bedrock

2.30 5.90
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Backhoe 
Trench

Trench 
length 

(m)

Max. 
Trench 
Depth 

(m)
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termination

Layer
Depth of 

Layer     
(m bs)

Average 
thickness 
of layer 

(m)

Soil colorMunsellMatrixStructureInclusions
Lower 

boundary
Deposit typeIntegrityCultural material

Test Area G Trench Stratigraphy

I0.0-0.50.50Dark brown 7.5YR 3/3Clay loamLoose10% limestone gravelAbrupt/smoothReworked Plow zone-
II0.5-0.850.35Very dark brown7.5YR 2.5/2Clay loamCompact-Abrupt/smoothAlluvialIntact-
III0.85-1.951.10Reddish brown5YR 3/3ClayCompact5% limestone gravelDistinct/wavyAlluvialIntact-

IV1.95-2.10.15Brown 
Mottled 

7.5YR 4/4 & 
7.5YR 5/4

ClayCompact30% weathered limestoneAbrupt/wavyAlluvial, ResidualIntact-

V2.1+---Limestone-100% decomposing limestone-BedrockIntact-
I0.0-0.50.50Dark brown 7.5YR 3/3Clay loamLoosesparse weathered organic materialGradual/wavyReworked Plow zone-

II0.5-1.30.80Dark brown 7.5YR 3/4Clay
Compacted, 

Massive
< 10% weathered limestone pebblesGradual/wavyAlluvialIntact-

III1.3-1.60.30Brown 7.5YR 4/4Slity clay loamCompacted
50% weathered subangular basalt 

pebbles & cobbles
DistinctAlluvialIntact-

IV1.6-2.00.40Dark brown 7.5YR 3/3Clayey silt
Moderately 
Compacted

 < 5% limestone pebblesDistinctAlluvialIntact-

V2.0-2.40.40Reddish yellow7.5YR 6/6ClayLoose50% weathered subangular limestoneAbrupt/wavyAlluvial, ResidualIntact-
VI2.4+---Limestone-100% decomposing limestone-BedrockIntact-
I0.0-0.380.38Dark reddish 5YR 3/3Silty loamUnconsolidated15% weathered limestone; few rootsDiffuse/wavyReworked Plow zonesteel cable, wine bottle

II0.38-0.90.52
Dark reddish 

brown and reddish 
brown 

Mottled     
5YR 3/3 & 

5YR 4/4
Silty clay loam

Slightly 
consolidated

30% weathered limestoneGradual/wavyAlluvialIntact-

III0.9-1.430.53Dark reddish 5YR 3/3ClayCompactedsparse weathered limestoneDiffuse/wavyAlluvialIntact-

IV1.43-2.10.67
Brown  & Dark 

brown
7.5YR 4/4 & 

7.5YR 3/4
ClayCoarse20% weathered limestoneUnexcavatedAlluvialIntact-

2.10 5.30 G-5-2

Decomposing 
limestone 
bedrock       

&             
Water table

Subsoil 5.152.10 G-6-1

G-5-35.602.40

Decomposing 
limestone 
bedrock
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f c
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 p
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r p
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ra
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 b
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ra
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l p
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, d
us

t a
nd

 n
oi

se
 fr

om
 c
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 c
on

su
m

pt
io

n,
 s

ol
id

 w
as

te
, m

ar
sh

 d
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 d
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ro
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e 
pr

op
os

ed
 e

xp
an

si
on

 to
 p
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 o
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 b
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 d
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 p
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 b
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 c
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 b
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C
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 c
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t c
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ra
ct

ic
es

, a
nd

 re
so

ur
ce

s 
of

 N
at

iv
e 

H
aw

ai
ia

ns
 a

s 
w

el
l a

s 
ot

he
r e

th
ni

c 
gr

ou
ps

 a
nd

 c
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 C
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l c
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 m
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 b
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t b
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r p
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s b
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 p
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 m
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 p
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 c
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 b
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, c
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ra
l, 

ac
ce

ss
-r

el
at

ed
, r

ec
re

at
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 c
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 c
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 b
ot

h 
m

an
m

ad
e 

an
d 

na
tu

ra
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ra
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 b
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 d
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 d
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 b
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 r
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 c
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 p
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 p
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 d
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 c
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 p
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at
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 c
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 C
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C
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’s

 a
na

ly
tic

al
 fr

am
ew

or
k 

de
si

gn
ed

 to
 p

ro
te

ct
 N

at
iv

e 
H

aw
ai

ia
n 

ri
gh

ts
 o

ve
r c

ul
tu

ra
l, 

hi
st

or
ic

al
 o

r n
at

ur
al

 re
so

ur
ce

s 
(H

aw
ai

‘i 
La

nd
 U

se
 C

om
m

iss
io

n 
v.

 K
a 

Pa
‘a

ka
i, 

94
 H

aw
ai

‘i 
at

 
52

, 7
 P

.3
d.

 a
t 1

08
9)

.  
Th

is
 fr

am
ew

or
k 

w
as

 d
es

ig
ne

d 
to

 e
ns

ur
e 

th
at

 tr
ad

iti
on

al
 a

nd
 

cu
st

om
ar

y 
N

at
iv

e 
H

aw
ai

ia
n 

ri
gh

ts
 a

re
 p
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e 
pr

oj
ec

t 
ar

ea
, i

nc
lu

di
ng

 t
he

 e
xt

en
t 

to
 w

hi
ch

 
tr

ad
iti

on
al

 a
nd

 c
us

to
m

ar
y 

na
tiv

e 
H

aw
ai

ia
n 

ri
gh

ts
 a

re
 e

xe
rc

is
ed

 i
n 

th
e 

pr
oj

ec
t a

re
a.

  

2)
 

Th
e 

ex
te

nt
 t

o 
w

hi
ch

 t
ho

se
 r

es
ou

rc
es

 –
 i

nc
lu

di
ng

 t
ra
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 b
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FINAL — Turtle Bay Resort CIA 
‘Ōpana-Kawela, Hanaka‘oe, and Kahuku Ahupua‘a 
Ko‘olau Loa, O‘ahu 
August 2012 8 

Figure 1. Project location.



 

FINAL — Turtle Bay Resort CIA 
‘Ōpana-Kawela, Hanaka‘oe, and Kahuku Ahupua‘a 
Ko‘olau Loa, O‘ahu 
August 2012 9 

Figure 2. Turtle Bay Resort SEIS Lands (courtesy of WCIT Architecture). 
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Figure 3. Soil map of TBR SEIS Lands (soil data courtesy of USDA).  
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FINAL — Turtle Bay Resort CIA 
‘Ōpana-Kawela, Hanaka‘oe, and Kahuku Ahupua‘a 
Ko‘olau Loa, O‘ahu 
August 2012 14 

Figure 4. Aerial view of Turtle Bay Resort Lands in 2007 (courtesy of Google Earth).



 

FINAL — Turtle Bay Resort CIA 
‘Ōpana-Kawela, Hanaka‘oe, and Kahuku Ahupua‘a 
Ko‘olau Loa, O‘ahu 
August 2012 15 

Figure 5. Existing conditions on Turtle Bay Lands (courtesy of Lee Sichter LLC).

 

FINAL — Turtle Bay Resort CIA 
‘Ōpana-Kawela, Hanaka‘oe, and Kahuku Ahupua‘a 
Ko‘olau Loa, O‘ahu 
August 2012 16 

Figure 6. Proposed ahupua‘a configuration for TBR lands (adapted from Sichter 2011: 
Figure 5).



 

FINAL — Turtle Bay Resort CIA 
‘Ōpana-Kawela, Hanaka‘oe, and Kahuku Ahupua‘a 
Ko‘olau Loa, O‘ahu 
August 2012 17 

 

Figure 7. Current configuration of ahupua‘a in TBR lands (adapted from USGS 
Kahuku Quadrangle Map). 

 

FINAL — Turtle Bay Resort CIA 
‘Ōpana-Kawela, Hanaka‘oe, and Kahuku Ahupua‘a 
Ko‘olau Loa, O‘ahu 
August 2012 18 

Figure 8. Map of O‘ahu, showing pre-Mahele moku and ahupua‘a (courtesy of 
Hawaiian Studies Institute 1987).  
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e 
‘ā

in
a 

lew
a 

o 
O

‘a
hu

.  
Th

e 
K

ah
uk

u 
si

de
 w

as
 a

 w
id

e 
op

en
 g

ap
 (

pu
ka

 h
ām

am
a)

 a
nd

 t
hi

s 
w

as
 c

al
le

d 
Ka

 P
uk

a 
o 

Ka
hi

pa
 a

 m
e 

N
aw

ai
uo

lew
a,

 “
Th

e 
op

en
in

g 
of

 K
ah

ip
a 

an
d 

N
aw

ai
uo

le
w

a.
” 

 T
he

 p
ie

ce
 o

f 
la

nd
 th

at
 c

lo
se

d 
it 

up
 w

as
 c

al
le

d 
K

ah
uk

u,
 a

nd
 t

he
 h

oo
ks

 t
ha

t m
ad

e 
fa

st
 

th
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l o
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 re
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 m
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 b
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 b
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 b
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 c
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 c
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FINAL — Turtle Bay Resort CIA 
‘Ōpana-Kawela, Hanaka‘oe, and Kahuku Ahupua‘a 
Ko‘olau Loa, O‘ahu 
August 2012  49 

Figure 16. Loebenstein 1890 Kahuku Plantation Map, Kawela Bay with LCAs defined 
(courtesy of Hawai‘i State Survey Office – Reg. No. 1506 - 4).

 

FINAL — Turtle Bay Resort CIA 
‘Ōpana-Kawela, Hanaka‘oe, and Kahuku Ahupua‘a 
Ko‘olau Loa, O‘ahu 
August 2012  50 

Figure 17. Loebenstein 1890 Kahuku Plantation Map, Kawela and Kuilima Points 
(Reg. no. 1506 - 3A).



 

FINAL — Turtle Bay Resort CIA 
‘Ōpana-Kawela, Hanaka‘oe, and Kahuku Ahupua‘a 
Ko‘olau Loa, O‘ahu 
August 2012  51 

Figure 18. Loebenstein 1890 Kahuku Plantation Map, Kahuku Point (Reg. no. 1506, 
map 3B).  
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Figure 20. Previously recorded archaeological sites in the Turtle Bay Area. 
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Figure 21. Map of recent archaeological findings (Haun 2012:Figure 1).  
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ch

 a
 li

ttl
e 

La
ul

ip
o 

w
ou

ld
 re

pl
y,

 “
th

er
e’

s 
no

bo
dy

 th
at

 li
ve

s 
th

er
e…

” 
an

d 
he

r t
ut

u 
w

ou
ld

 c
ou

nt
er

, “
ye

s,
 th

ey
 c

om
e 

ou
t a

t 
ni

gh
t…

th
ey

 c
ar

ry
 th

ei
r k

uk
ui

 h
ele

 p
ō 

[la
nt

er
n]

…
” 

Yo
un

g 
La

ul
ip

o 
ex

cl
ai

m
ed

, “
Tu

tu
, 

th
er

e’
s n

o 
ho

us
e 

do
w

n 
th

er
e…

” 
to

 w
hi

ch
 h

er
 g

ra
nd

m
ot

he
r w

ou
ld

 la
ug

h 
an

d 
sa

y,
 “

bu
t 

th
ey

 a
re

 th
er

e 
at

 n
ig

ht
…

yo
u 

go
 d

ow
n 

th
er

e.
” 

 T
hu

s,
 it

 a
pp

ea
rs

 a
s 

th
ou

gh
 K

um
u 

M
cK

en
zi

e’
s 

gr
an

dm
ot

he
r w

as
 a

w
ar

e 
of

 th
e 

bu
ri

al
s 

in
 th

e 
du

ne
s,

 b
ef

or
e 

an
y 

w
er

e 
ex

po
se

d.
  F

ur
th

er
, h

er
 g

ra
nd

m
ot

he
r b

el
ie

ve
d 

th
at

 th
e 

ar
ea

 w
as

 v
is

ite
d 

by
 N

ig
ht

 
M

ar
ch

er
s,

 th
ou

gh
t t

o 
be

 th
e 

gh
os

ts
 o

f a
nc

ie
nt

 w
ar

ri
or

s 
m

ar
ch

in
g 

as
 if

 h
ea

di
ng

 to
 b

at
tle

.  
 

 Re
ga

rd
in

g 
ce

re
m

on
ia

l u
se

 o
f t

he
 la

nd
, K

um
u 

M
cK

en
zi

e 
he

ld
 th

at
 w

he
n 

it 
ca

m
e 

to
 th

e 
an

ci
en

t H
aw

ai
ia

n 
re

lig
io

n,
 h

er
 g

ra
nd

m
ot

he
r w

ou
ld

 a
lw

ay
s 

te
ll 

he
r t

ha
t, 

“i
t w

as
 a

ll 
in

 th
e 

pa
st

” 
an

d 
to

 “
lo

ok
 fo

rw
ar

d”
.  

H
er

 g
ra

nd
m

ot
he

r n
ev

er
 w

an
te

d 
he

r t
o 

kn
ow

 th
e 

re
m

ai
ni

ng
 k

āh
un

a,
 a

nd
 th

at
 th

e 
ol

d 
re

lig
io

us
 b

el
ie

fs
 w

er
e 

pa
u 

(fi
ni

sh
ed

). 
 T

hu
s,

 K
um

u 
M

cK
en

zi
e 

ad
m

its
 th

at
 sh

e 
kn

ow
s l

itt
le

 o
f t

ha
t a

sp
ec

t o
f t

he
 o

ld
 w

ay
s.

  W
hi

le
 s

he
 h

as
 

ne
ve

r f
el

t a
 s

en
se

 o
f f

or
eb

od
in

g 
or

 h
ad

 a
ny

 d
ee

p 
sp

ir
itu

al
 e

xp
er

ie
nc

e 
th

er
e,

 s
he

 
ac

kn
ow

le
dg

es
 th

at
 so

m
e 

pe
op

le
 h

av
e 

ha
d 

th
os

e 
ex

pe
ri

en
ce

s 
in

 th
at

 a
re

a.
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To
da

y,
 K

um
u 

M
cK

en
zi

e 
be

lie
ve

s 
th

at
 p

eo
pl

e,
 m

os
tly

 lo
ca

ls
, a

cc
es

s 
th

es
e 

co
as

ta
l a

re
as

 to
 

co
lle

ct
 sh

el
lfi

sh
, l

im
u,

 a
nd

 to
 fi

sh
 fr

om
 th

e 
Tu

rt
le

 B
ay

 R
es

or
t a

re
a 

an
d 

fr
om

 M
ar

co
ni

 
Ro

ad
.  

M
an

y 
of

 th
es

e 
fis

he
rm

en
 st

ill
 e

m
pl

oy
 th

e 
us

e 
of

 th
ro

w
 n

et
s.

  T
he

re
 a

re
 a

ls
o 

lo
ca

l 
di

ve
rs

 a
nd

 p
ol

e 
fis

he
rm

en
 w

ho
 fr

eq
ue

nt
 th

e 
ar

ea
.  

Th
e 

to
ur

is
ts

 fr
om

 th
e 

re
so

rt
 p

ri
m

ar
ily

 
en

jo
y 

w
al

ki
ng

 a
lo

ng
 th

e 
co

as
tli

ne
 to

 g
et

 e
xe

rc
is

e,
 b

ea
ch

 c
om

b,
 a

nd
 si

gh
ts

ee
.  

Sh
e 

w
as

 
al

so
 a

w
ar

e 
th

at
 s

om
e 

cu
ltu

ra
l p

ra
ct

iti
on

er
s 

fr
eq

ue
nt

 th
e 

ar
ea

 n
ea

r h
er

 k
ul

ea
na

 to
 c

ol
le

ct
 

pl
an

ts
 fo

r v
ar

io
us

 c
ul

tu
ra

l p
ra

ct
ic

es
.  

   
 In

 re
ga

rd
s 

to
 th

e 
pr

op
os

ed
 e

xp
an

si
on

, K
um

u 
M

cK
en

zi
e 

is
 s

up
po

rt
iv

e 
of

 th
e 

pr
oj

ec
t a

nd
 

se
es

 it
 a

s 
pr

og
re

ss
 th

at
 w

ill
 h

ap
pe

n 
ev

en
tu

al
ly

.  
H

er
 o

nl
y 

co
nc

er
n 

is
 th

at
 o

f h
er

 k
ul

ea
na

 
an

d 
ac

ce
ss

 to
 h

er
 k

ul
ea

na
.  

Fo
r h

er
, s

el
lin

g 
is

 n
ot

 a
n 

op
tio

n.
 T

ha
t l

an
d 

is
 v

er
y 

de
ar

 to
 h

er
 

an
d 

he
r f

am
ily

 a
nd

 w
an

ts
 o

nl
y 

to
 b

e 
en

su
re

d 
th

at
 sh

e 
w

ill
 n

ot
 b

e 
fo

rc
ed

 o
ut

 a
nd

 w
ill

 
al

w
ay

s b
e 

ab
le

 to
 g

et
 to

 th
e 

pr
op

er
ty

 b
y 

ca
r. 

 W
hi

le
 s

he
 h

as
 m

an
ag

ed
 to

 h
ol

d 
on

 to
 a

nd
 

m
ak

e 
re

gu
la

r v
is

its
 to

 h
er

 k
ul

ea
na

, h
er

 re
la

tio
ns

hi
p 

w
ith

 th
e 

re
so

rt
 in

 th
e 

pa
st

 h
as

 b
ee

n 
tr

yi
ng

 to
 s

ay
 th

e 
le

as
t. 

 A
cc

or
di

ng
 to

 K
um

u 
M

cK
en

zi
e,

 fo
rm

er
 T

ur
tle

 B
ay

 R
es

or
t o

w
ne

rs
 

an
d 

ad
m

in
is

tr
at

io
ns

 h
av

e 
m

ad
e 

ac
ce

ss
, u

se
, a

nd
 m

ai
nt

en
an

ce
 o

f h
er

 k
ul

ea
na

 la
nd

 
ex

tr
em

el
y 

di
ffi

cu
lt 

- l
ik

el
y 

to
 fo

rc
e 

he
r t

o 
re

lin
qu

is
h 

ow
ne

rs
hi

p 
of

 h
er

 a
nc

es
tr

al
 la

nd
.  

Th
e 

le
ss

-th
an

-n
ei

gh
bo

rl
y 

co
nd

uc
t h

ad
 e

sc
al

at
ed

 to
 a

 p
oi

nt
 w

he
re

 a
 fo

rm
er

 re
so

rt
 

ad
m

in
is

tr
at

or
 to

ld
 h

er
 s

he
 c

ou
ld

 o
nl

y 
ac

ce
ss

 h
er

 p
ro

pe
rt

y 
by

 w
ay

 o
f t

he
 o

ce
an

, w
hi

ch
 

fo
rc

ed
 h

er
 to

 c
ha

lle
ng

e 
th

e 
re

so
rt

 in
 c

ou
rt

.  
Th

e 
co

ur
t r

ul
ed

 in
 fa

vo
r o

f K
um

u 
M

cK
en

zi
e,

 
m

an
da

tin
g 

th
at

 T
ur

tle
 B

ay
 g

ra
nt

 h
er

 a
cc

es
s 

to
 h

er
 p

ro
pe

rt
y 

fr
om

 K
am

eh
am

eh
a 

H
ig

hw
ay

.  
Si

nc
e 

th
is

 ru
lin

g,
 M

rs
. M

cK
en

zi
e 

ha
s 

no
t h

ad
 a

ny
 m

aj
or

 p
ro

bl
em

s 
w

ith
 th

e 
re

so
rt

 a
nd

 h
as

 a
 p

os
iti

ve
 im

pr
es

si
on

 o
f t

he
 c

ur
re

nt
 a

dm
in

is
tr

at
io

n’
s t

re
at

m
en

t o
f h

er
 a

nd
 

he
r p

ro
pe

rt
y 

ri
gh

ts
.  

Sh
e 

m
ai

nt
ai

ns
 th

at
 m

os
t o

f t
he

 p
eo

pl
e 

w
ho

 a
re

 a
ga

in
st

 th
e 

re
so

rt
 

ex
pa

ns
io

n 
fo

rg
et

 th
at

 th
ey

 to
o 

ca
m

e 
to

 th
e 

ar
ea

 a
s m

al
ih

in
i (

fo
re

ig
ne

rs
 o

r n
ew

co
m

er
s)

 
an

d 
ha

d 
bu

ilt
 u

po
n 

un
de

ve
lo

pe
d 

la
nd

s,
 ju

st
 a

s 
th

e 
re

so
rt

 p
la

ns
 to

 d
o.

  N
ow

 th
at

 th
es

e 
pe

op
le

 a
re

 e
st

ab
lis

he
d 

in
 th

e 
ar

ea
, t

he
y 

si
m

pl
y 

do
 n

ot
 w

an
t a

ny
on

e 
el

se
 to

 c
om

e.
  

 6.
1.

3 
M

r. 
an

d 
M

rs
. J

oh
n 

an
d 

Pu
a 

C
ol

bu
rn

  
M

r. 
an

d 
M

rs
. C

ol
bu

rn
 h

av
e 

a 
ve

ry
 lo

ng
 h

is
to

ry
 a

nd
 d

ee
p 

fa
m

ily
 ti

es
 to

 K
ah

uk
u.

  T
he

y 
co

m
e 

hi
gh

ly
 re

co
m

m
en

de
d 

by
 m

an
y 

K
ah

uk
u 

re
si

de
nt

s 
as

 b
ei

ng
 k

no
w

le
dg

ea
bl

e 
on

 th
e 

hi
st

or
y 

of
 th

e 
ar

ea
 a

s w
el

l a
s 

its
 c

ul
tu

ra
l s

ig
ni

fic
an

ce
.  

Th
e 

C
ol

bu
rn

s w
er

e 
in

te
rv

ie
w

ed
 o

n 
14

 Ju
ne

 2
01

1,
 b

y 
K

im
be

rl
y 

M
oo

ne
y 

of
 P

ac
ifi

c 
Le

ga
cy

 a
t t

he
ir

 k
ul

ea
na

 re
si

de
nc

e,
 w

hi
ch

 
w

as
 a

t o
ne

 ti
m

e 
pa

rt
 o

f t
he

 K
ah

uk
u 

A
rm

y 
A

irf
ie

ld
 a

nd
 is

 lo
ca

te
d 

ap
pr

ox
im

at
el

y 
45

0 
m

et
er

s 
ea

st
 o

f t
he

 T
ur

tle
 B

ay
 R

es
or

t p
ro

pe
rt

y.
  

 Th
e 

C
ol

bu
rn

s r
ai

se
d,

 h
av

e 
liv

ed
, w

or
ke

d,
 p

la
ye

d,
 a

nd
 ra

is
ed

 a
 fa

m
ily

 in
 th

e 
M

ar
co

ni
 

ar
ea

 o
f K

ah
uk

u.
  J

oh
n 

Fr
an

ci
s 

C
ol

bu
rn

 w
as

 b
or

n 
on

 M
au

na
 L

oa
, M

ol
ok

a‘
i, 

on
 2

2 
N

ov
em

be
r 1

93
0 

to
 M

r. 
A

pp
ia

ni
 C

ol
bu

rn
 a

nd
 M

ad
el

in
e 

Ju
an

ita
 F

er
na

nd
ez

 C
ol

bu
rn

.  
D

ur
in

g 
hi

s 
ch

ild
ho

od
, U

nc
le

 Jo
hn

 re
lo

ca
te

d 
w

ith
 h

is
 fa

m
ily

 to
 O

‘a
hu

.  
U

nc
le

 Jo
hn

 li
ve

d 
in

 m
an

y 
pl

ac
es

 o
n 

O
‘a

hu
, b

ut
 s

pe
nt

 m
uc

h 
of

 h
is

 fo
rm

at
iv

e 
ye

ar
s 

in
 th

e 
M

ar
co

ni
 a

re
a 

on
 

th
e 

fa
m

ily
 k

ul
ea

na
 la

nd
, w

hi
ch

 is
 o

ne
 o

f t
he

 la
st

 re
m

ai
ni

ng
 o

f 9
6 

or
ig

in
al

 k
ul

ea
na

 
pr

op
er

tie
s 

in
 K

ah
uk

u 
th

at
 w

as
 p

as
se

d 
do

w
n 

fr
om

 h
is

 m
at

er
na

l g
ra

nd
fa

th
er

.  
Th

is
 

pr
op

er
ty

 h
ad

 a
t o

ne
 ti

m
e 

be
en

 o
bt

ai
ne

d 
by

 th
e 

m
ili

ta
ry

 fo
r t

he
 a

irf
ie

ld
.  

Pr
io

r t
o 

th
e 

m
ili

ta
ry

 b
as

e,
 Ja

m
es

 C
am

pb
el

l, 
th

e 
fa

m
ed

 Ir
is

h 
en

tr
ep

re
ne

ur
, h

ad
 b

ee
n 

ab
le

 to
 a

cq
ui

re
 

m
os

t o
f t

he
 k

ul
ea

na
 la

nd
s i

n 
K

ah
uk

u,
 s

av
e 

fo
r t

he
 F

er
na

nd
ez

 fa
m

ily
’s

 a
nd

 a
 fe

w
 o

th
er
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fa
m

ili
es

’ k
ul

ea
na

 la
nd

s.
  C

am
pb

el
l t

he
n 

le
as

ed
 th

os
e 

la
nd

s 
to

 th
e 

m
ili

ta
ry

.  
H

ow
ev

er
, 

af
te

r t
he

 ts
un

am
i o

f 1
94

6,
 h

is
 m

ot
he

r w
as

 a
bl

e 
to

 b
ar

ga
in

 w
ith

 th
e 

m
ili

ta
ry

 to
 re

ga
in

 
po

ss
es

si
on

 o
f t

he
 la

nd
.  

U
nc

le
 Jo

hn
 h

as
 h

ad
 p

os
se

ss
io

n 
of

 th
e 

la
nd

 e
ve

r s
in

ce
, c

ur
re

nt
ly

 
oc

cu
py

in
g 

on
e 

of
 th

e 
ol

d 
m

ili
ta

ry
 b

ar
ra

ck
s 

th
at

 h
ad

 b
ee

n 
co

nv
er

te
d 

in
to

 a
 c

oz
y 

ho
us

e 
an

d 
us

in
g 

ol
d 

st
or

ag
e 

fa
ci

lit
ie

s 
fo

r o
ut

bu
ild

in
gs

.  
Pu

ak
eh

au
ok

al
an

i C
ol

bu
rn

 w
as

 b
or

n 
M

ay
 o

f 1
93

6 
to

 R
ic

ha
rd

 a
nd

 P
hy

lli
s 

Sa
ff

er
y 

N
as

ci
m

en
to

 in
 H

on
ol

ul
u,

 w
he

re
 s

he
 s

pe
nt

 
m

os
t o

f h
er

 li
fe

, b
ut

 h
as

 sp
en

t t
he

 la
st

 3
0 

ye
ar

s 
of

 h
er

 li
fe

 li
vi

ng
 in

 K
ah

uk
u.

  A
un

ty
 P

ua
 is

 
a 

re
tir

ed
 p

ro
fe

ss
io

na
l f

ro
m

 th
e 

tr
an

sp
or

ta
tio

n,
 tr

av
el

, t
ra

ve
l, 

an
d 

to
ur

is
m

 in
du

st
ri

es
 a

s 
w

el
l a

s 
fo

od
 s

er
vi

ce
 in

du
st

ri
es

.  
U

nc
le

 Jo
hn

 is
 a

 re
tir

ed
 tr

an
sp

or
ta

tio
n 

an
d 

co
ns

tr
uc

tio
n 

co
nt

ra
ct

or
.  

A
un

ty
 P

ua
 c

ur
re

nt
ly

 s
er

ve
s 

on
 th

e 
K

ah
uk

u 
Bu

ri
al

 C
om

m
itt

ee
 a

nd
 h

as
 b

ee
n 

a 
m

em
be

r s
in

ce
 it

s 
in

ce
pt

io
n.

 
 K

no
w

le
dg

e 
of

 th
e 

cu
ltu

ra
l l

an
ds

ca
pe

 g
oe

s 
ba

ck
 to

 a
nc

ie
nt

 ti
m

es
 fo

r t
he

 C
ol

bu
rn

s.
  T

he
y 

at
te

st
ed

 th
at

 K
ah

uk
u 

w
as

 k
no

w
n 

as
 th

e 
la

nd
 o

f h
al

a 
(P

an
da

nu
s o

do
ra

tis
sim

us
). 

 A
cc

or
di

ng
 

th
e 

C
ol

bu
rn

s,
 w

he
n 

a 
yo

un
g 

m
an

 w
as

 to
 g

o 
in

to
 to

w
n 

in
 th

e 
pr

e-
 a

nd
 e

ar
ly

 E
ur

op
ea

n 
C

on
ta

ct
 e

ra
, h

e 
w

as
 e

xp
ec

te
d 

to
 w

ea
r a

 le
i p

āh
al

e (
ha

t l
ei

) o
r l

ei 
‘ā

‘ī 
(n

ec
k 

le
i) 

m
ad

e 
of

 la
u 

ha
la

 o
r h

al
a 

se
ed

.  
H

ow
ev

er
, f

ro
m

 h
is

 e
ar

lie
st

 re
co

lle
ct

io
ns

 o
f t

he
 la

nd
 o

ve
r s

ix
ty

 y
ea

rs
 

ag
o,

 U
nc

le
 Jo

hn
 sa

id
 th

at
 K

ah
uk

u 
w

as
 n

ea
rl

y 
vo

id
 o

f h
al

a 
du

e 
to

 m
ili

ta
ry

, p
la

nt
at

io
n,

 
an

d 
ra

nc
h 

re
la

te
d 

di
st

ur
ba

nc
es

.  
Th

e 
C

ol
bu

rn
s a

ls
o 

as
se

rt
ed

 th
at

 th
er

e 
w

as
 o

nc
e 

a 
he

ia
u 

so
m

ew
he

re
 in

 th
e 

M
ar

co
ni

 a
re

a,
 p

os
si

bl
y 

m
ak

ai
 o

f t
he

 C
ol

bu
rn

 re
si

de
nc
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 b
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 b
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t d
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la
nd

 o
n 

w
hi

ch
 th
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 p
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 m
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l p
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 b
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 b
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k.

 
 A

cc
or

di
ng

 to
 th

e 
C

ol
bu

rn
s,

 th
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e 
K

ai
na

nu
i F

am
ily
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e 

m
at

ri
ar

ch
 o

f t
he

 fa
m

ily
 w
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 p
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 p
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 c
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ei
r o

w
n 

lo
‘i 

in
 th
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r b
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 c
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 b
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f b
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 b
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 c
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 d
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ra
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l l
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s b
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 c
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t p
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r c
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 c
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 c
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pl
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u 
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 c
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ul
ea
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pe
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 d
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e 
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 c
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Tu

rt
le

 B
ay

 R
es

or
t, 

th
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l p
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 m
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 p
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en
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ra
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et
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r p
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 c
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 c
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th
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r c
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 p
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 o
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r l
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l m
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 c
ul

tu
ra

l r
es

ou
rc

e 
in

 th
e 

pr
oj

ec
t a

re
a 

w
ith

 it
s 

m
an

y 
us

es
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 c
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 c
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 c
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 d
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 b
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f d
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l b
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 b
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 m
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 s
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t p
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 b
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 c
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 c
at

ch
 fi

sh
 a

nd
 

ot
he

r m
ar

in
e 

cr
ea

tu
re

s 
in

di
sc

ri
m

in
at

el
y.

  O
th

er
 fi

sh
er

m
en

 u
se

 h
ar

m
fu

l c
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r c
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r r
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e 

ar
ea

, t
ak

in
g 

m
or

e 
th

an
 th
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t f
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ra
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 d
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r c
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 re
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 b
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 c
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 p
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l r
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 p
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 p
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or
 c
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tu

ra
l p

ra
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es

 th
at

 o
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r l
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ds

.  
Th

ey
 v

oi
ce

d 
su

pp
or

t f
or

 th
e 

ex
pa
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n 
an

d 
w

el
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m
ed
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ny
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 m
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 b

e 
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ne
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e 
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t. 
 F

ur
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er
m

or
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 T
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tle
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ay
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or

t c
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. P
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er
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’s
 P

la
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 b
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2 
to

 M
r. 

an
d 

M
rs
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n 
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im
ac

io
 o

f 
K

ah
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an
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ur
th
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he
 a

re
a’

s 
cu

ltu
ra

l 
la

nd
sc

ap
e 

is
 th

at
 th

e 
K

ah
uk

u 
co

as
t, 

sp
ec

ifi
ca

lly
 K

aw
el

a 
Ba

y,
 w

as
 th

e 
tr

ad
iti

on
al

 re
st

in
g 

an
d 

re
cr

ea
tio

na
l p

la
ce

 o
f t

he
 a

li‘
i, 

du
e 

la
rg

el
y 

to
 th

e 
m

an
y 

na
tu

ra
l p

ūn
āw

ai
 (f

re
sh

 w
at

er
 

sp
ri

ng
s)

 th
at

 e
xi

st
 in

 th
e 

ar
ea

.  
K

ah
u 

H
el

em
an

o 
ad

ds
 th

at
 s

om
ew

he
re

 in
 th

is
 a

re
a 

w
as

 a
 

ka
hu

a 
pā

‘a
ni

 (t
ra

in
in

g 
gr

ou
nd

) f
or

 th
e 

lu
a 

(a
 h

an
d-

to
-h

an
d 

fig
ht

in
g 

te
ch

ni
qu

e)
 fi

gh
te

rs
.  

Th
e 

ar
ea

 w
as

 a
ls

o 
tr

ad
iti

on
al

ly
 re

co
gn

iz
ed

 fo
r i

ts
 p

ū 
ha

la
, o

r h
al

a 
(P

an
da

nu
s o

do
ra

tis
sim

us
) 

gr
ov

es
.  

In
 a

dd
iti

on
, K

ah
u 

H
el

em
an

o 
ho

ld
s 

th
at

 th
e 

m
o‘

ol
elo

 o
f t

he
 N

ig
ht

 M
ar

ch
er

s,
 o

r 
hu

ak
a‘

i p
ō,

 w
ho

 a
re

 th
e 

sp
ir

its
 o

f a
nc

ie
nt

 c
hi

ef
s a

nd
 w

ar
ri

or
s 

m
ar

ch
in

g 
in

 g
ho

st
ly

 
pr

oc
es

si
on

, a
s 

if 
to

 b
at

tle
, i

s 
th

e 
m

os
t p

ro
m

in
en

t s
to

ry
 o

f t
he

 a
re

a.
  H

e 
m

ai
nt

ai
ns

 th
at

 th
e 

pr
oc

es
si

on
 o

cc
ur

s 
fo

ur
 n

ig
ht

s 
du

ri
ng

 th
e 

m
ah

in
a 

an
d 

th
e 

pr
oc

es
si

on
 is

 p
er

fo
rm

ed
 b

y 
th

es
e 

sp
ir

its
 fo

r a
 p

ar
tic

ul
ar

 re
as

on
.  

A
s 

th
e 

sp
ir

it 
m

ar
ch

er
s 

ar
e 

m
an

ife
st

at
io

ns
 o

f K
ah

u 
H

el
em

an
o’

s 
an

ce
st

or
s,

 th
ey

 a
re

 h
ig

hl
y 

re
ve

re
d.

  M
an

y 
te

rr
ib

le
 a

cc
id

en
ts

 h
av

e 
oc

cu
rr

ed
 

in
 th

e 
Tu

rt
le

 B
ay

 v
ic

in
ity

 d
ue

 to
 th

e 
de

ve
lo

pm
en

t’s
 d

is
ru

pt
io

n 
of

 th
e 

pa
th

w
ay

 u
se

d 
by

 
th

e 
N

ig
ht

 M
ar

ch
er

s,
 a

cc
or

di
ng

 to
 th

e 
ka

hu
na

 p
ul

e. 
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Th
e 

tr
ad

iti
on

al
 s

ig
ni

fic
an

ce
 o

f t
he

 a
re

a,
 a

cc
or

di
ng

 to
 K

ah
u 

H
el

em
an

o,
 w

as
 a

ls
o 

th
e 

fe
cu

nd
ity

 o
f i

ts
 c

oa
st

s 
an

d 
co

as
ta

l w
at

er
s.

  P
eo

pl
e 

fr
om

 K
ah

uk
u 

de
pe

nd
ed

 h
ea

vi
ly

 o
n 

fis
h 

fo
r t

he
ir

 d
ie

ts
.  

H
e 

ho
ld

s 
th

at
 th

e 
ar

ea
 h

ad
 m

an
y 

ko
‘a

 (f
is

hi
ng

 g
ro

un
ds

) t
ha

t b
el

on
ge

d 
to

 c
hi

ef
s 

an
d 

ko
no

hi
ki

 (g
ua

rd
ia

n 
of

 th
e 

ah
up

ua
‘a

). 
 O

ne
 h

ad
 to

 o
bt

ai
n 

pe
rm

is
si

on
 fr

om
 th

e 
ch

ie
fs

 o
r k

on
oh

ik
i t

o 
fis

h 
in

 th
e 

ko
‘a

.  
So

m
e 

fis
h 

sp
ec

ie
s 

th
at

 w
er

e 
ab

un
da

nt
 w

er
e 

th
e 

ka
la

 
or

 u
ni

co
rn

/s
ur

ge
on

 fi
sh

 (T
eu

th
id

ae
 sp

p.
), 

m
oi

 o
r t

hr
ea

df
is

h 
(P

ol
yd

ac
ty

lu
s s

ex
fil

is)
, ‘

ō‘
io

 o
r 

bo
ne

fis
h 

(A
lb

ul
a 

vu
lp

es
), 

‘a
‘a

w
a 

or
 h

og
fis

h 
(B

od
ia

nu
s b

ilu
nu

la
tu

s)
, u

hu
 o

r p
ar

ro
t f

is
h 

(S
ca

ri
da

e 
sp

p.
), 

an
d 

th
e 

‘u
la

‘u
la

 o
r r

ed
 sn

ap
pe

r (
Lu

tja
ni

da
e 

sp
p.

). 
 M

ol
lu

sk
s 

ar
e 

re
pr

es
en

te
d 

by
 a

 v
ar

ie
ty

 o
f s

pe
ci

es
, i

nc
lu

di
ng

 th
e 

he
‘e

 o
r o

ct
op

us
 (O

ct
op

od
id

ae
 s

pp
.) 

as
 

w
el

l a
s 

sh
el

lfi
sh

 s
uc

h 
as

 h
ā‘

uk
e‘

uk
e, 

or
 s

hi
ng

le
 u

rc
hi

n 
(C

ol
ob

oc
en

tr
ot

us
 a

tr
at

us
), 

w
an

a 
or

 
ty

pi
ca

l s
ea

 u
rc

hi
n 

(E
ch

in
oi

de
a 

sp
p.

). 
 In

 a
dd

iti
on

, c
ru

st
ac

ea
ns

 c
ap

tu
re

d 
fr

om
 th

e 
ar

ea
 a

re
 

m
ai

nl
y 

‘u
la

, s
pi

ny
 lo

bs
te

r (
Pa

nu
lir

us
 m

ar
gi

na
tu

s)
 a

nd
 ‘a

‘a
m

a 
(G

ra
ps

us
 g

ra
ps

us
 

te
nu

ic
ru

st
at

us
), 

an
d 

lo
lo

 o
r v

ar
io

us
 s

an
d 

cr
ab

s. 
 K

ah
u 

H
el

em
an

o 
al

so
 m

ai
nt

ai
ns

 th
at

 th
er

e 
w

er
e 

m
an

y 
av

ia
n 

sp
ec

ie
s i

n 
th

e 
ar

ea
 th

at
 w

er
e 

ut
ili

ze
d 

by
 H

aw
ai

ia
ns

 in
 th

e 
pa

st
.  

Fo
r e

xa
m

pl
e,

 w
in

g 
bo

ne
s 

of
 th

e 
m

ōl
ī o

r L
ay

sa
n 

al
ba

tr
os

s (
D

io
m

ed
ia

 im
m

ut
ab

ili
s)

, o
nc

e 
ab

un
da

nt
 a

lo
ng

 th
e 

en
tir

e 
co

as
t, 

w
er

e 
us

ed
 a

s 
kā

ka
u 

or
 ta

tto
oi

ng
 n

ee
dl

es
.  

Th
es

e 
bi

rd
s,

 w
hi

le
 g

ra
ce

fu
l i

n 
fli

gh
t, 

w
er

e 
an

 e
as

y 
ca

tc
h 

on
 

la
nd

 a
nd

 w
er

e 
ei

th
er

 k
ill

ed
 b

y 
th

e 
bl

un
t f

or
ce

 o
f a

 s
ta

ff 
or

 c
lu

b,
 o

r b
y 

a 
th

ro
w

n 
st

on
e.

  
N

ow
 th

es
e 

bi
rd

s 
ar

e 
fe

de
ra

lly
 p

ro
te

ct
ed

 a
nd

 n
o 

lo
ng

er
 u

se
d 

fo
r c

ul
tu

ra
l p

ra
ct

ic
es

, s
uc

h 
as

 ta
tto

oi
ng

.  
 

 A
cc

or
di

ng
 to

 K
ah

u 
H

el
em

an
o,

 th
er

e 
al

so
 e

xi
st

ed
 a

 v
ar

ie
ty

 o
f f

lo
ra

 in
 th

e 
ge

ne
ra

l T
ur

tle
 

Ba
y 

ar
ea

 u
se

d 
fo

r t
ra

di
tio

na
l H

aw
ai

ia
n 

pr
ac

tic
es

 –
 s

om
e 

of
 w

hi
ch

 a
re

 u
til

iz
ed

 to
 th

is
 d

ay
.  

To
 h

is
 k

no
w

le
dg

e,
 k

ou
 (C

or
di

a 
su

bc
or

da
ta

), 
ty

pi
ca

lly
 p

la
nt

ed
 a

ro
un

d 
ch

ie
fly

 re
si

de
nc

es
, 

w
er

e 
pl

an
te

d 
by

 h
is

 a
nc

es
to

rs
 in

 th
e 

ar
ea

.  
Th

is
 w

oo
d 

is
 k

no
w

n 
fo

r i
ts

 w
or

ka
bi

lit
y 

as
 w

el
l 

as
 it

s 
du

ra
bi

lit
y 

in
 m

ak
in

g 
an

 a
rr

ay
 o

f v
es

se
ls

 s
uc

h 
as

 c
up

s,
 d

is
he

s,
 a

nd
 c

al
ab

as
he

s.
   

M
ilo

 
(T

he
sp

es
ia

 p
op

ul
ne

a)
 c

ou
ld

 a
ls

o 
be

 fo
un

d 
in

 th
is

 a
re

a,
 fo

r i
ts

 u
se

 a
s 

a 
w

oo
dc

ar
vi

ng
 

m
ed

iu
m

.  
H

au
 (H

ib
isc

us
 ti

lia
ce

us
) w

as
 u

se
d 

to
 m

ak
e 

ou
tr

ig
ge

rs
 fo

r c
an

oe
 b

ec
au

se
 o

f i
ts

 
lig

ht
 w

ei
gh

t a
nd

 s
tr

en
gt

h.
  S

til
l u

se
d 

by
 w

oo
dc

ar
ve

rs
 in

 th
e 

ar
ea

 is
 th

e 
ka

m
an

i 
(C

al
op

hy
llu

m
 in

op
hy

llu
m

), 
w

hi
ch

 is
 u

se
d 

to
 m

ak
e 

bo
w

ls
, a

t o
ne

 ti
m

e 
fo

r t
he

 c
hi

ef
s.

  S
ta

nd
s 

of
 k

am
an

i s
til

l e
xi

st
 n

ea
r t

he
 s

ta
bl

e 
ar

ea
 o

f t
he

 re
so

rt
 a

nd
 K

aw
el

a 
Ba

y 
ar

ea
.  

Th
e 

pū
 h

al
a 

(P
an

da
nu

s o
do

ra
tis

sim
us

), 
w

ith
 it

s 
m

an
y 

us
es

 a
nd

 it
 re

pr
es

en
tin

g 
th

e 
cu

ltu
ra

l i
de

nt
ity

 o
f 

th
e 

pe
op

le
 o

f K
ah

uk
u,

 w
ou

ld
 h

av
e 

be
en

 th
e 

m
os

t p
re

do
m

in
an

t t
re

e 
in

 th
at

 a
re

a.
  

Fo
llo

w
in

g 
in

 d
om

in
an

ce
 w

ou
ld

 li
ke

ly
 b

e 
th

e 
ni

u 
or

 c
oc

on
ut

 (C
oc

os
 n

uc
ife

ra
) f

or
 it

s 
us

e 
as

 
a 

st
ap

le
 fo

od
 s

ou
rc

e 
as

 w
el

l a
s i

ts
 m

an
y 

ut
ili

tie
s.

  P
la

nt
s 

th
at

 w
er

e 
m

en
tio

ne
d 

w
er

e 
na

up
ak

a 
(S

ca
ev

ol
a 

sp
p.

), 
w

hi
ch

 is
 u

se
d 

fo
r a

 v
ar

ie
ty

 o
f a

pp
lic

at
io

ns
.  

Th
e 

pō
hu

eh
ue

 o
r 

be
ac

h 
m

or
ni

ng
 g

lo
ry

 (I
po

m
oe

a 
pe

s-
ca

pr
ae

 b
ra

sil
ien

sis
) a

nd
 th

e 
ko

al
i o

r i
vy

-le
av

ed
 m

or
ni

ng
 

gl
or

y 
(I

po
m

oe
a 

in
di

ca
), 

ar
e 

m
ed

ic
in

al
 p

la
nt

s 
th

at
 a

re
 a

ls
o 

us
ed

 fo
r m

ak
in

g 
co

rd
ag

e.
  T

he
se

 
pl

an
ts

 g
ro

w
 a

lo
ng

 th
e 

be
ac

he
s 

of
 th

e 
pr

oj
ec

t a
re

a,
 p

ar
tic

ul
ar

ly
 o

n 
th

e 
ea

st
er

n 
sa

nd
y 

be
ac

he
s 

of
 T

ur
tle

 B
ay

 R
es

or
t. 

 H
e 

ad
ds

 th
at

 th
es

e 
pl

an
ts

 a
nd

 o
th

er
s 

us
ed

 in
 H

aw
ai

ia
n 

tr
ad

iti
on

al
 p

ra
ct

ic
es

 w
er

e 
ab

un
da

nt
 n

ea
r t

he
 ra

nc
h,

 b
ut

 th
ey

 a
re

 n
ea

rl
y 

w
ip

ed
 o

ut
 d

ue
 to

 
tr

am
pl

in
g 

fr
om

 fo
ot

 tr
af

fic
 a

nd
 th

e 
fa

lle
n 

ne
ed

le
s o

f t
he

 in
tr

od
uc

ed
 ir

on
w

oo
d 

tr
ee

s,
 

w
hi

ch
 h

av
e 

cr
ea

te
d 

an
 a

ci
di

c 
m

at
 th

at
 p

re
ve

nt
s n

at
iv

e 
pl

an
ts

 fr
om

 re
pr

od
uc

in
g.

  K
ah

u 
H

el
em

an
o 

m
ai

nt
ai

ns
 th

at
 h

e 
an

d 
ot

he
r c

ul
tu

ra
l p

ra
ct

iti
on

er
s 

go
 to

 T
ur

tle
 B

ay
 a

re
a 

to
 

co
lle

ct
 th

es
e 

pl
an

ts
 fo

r c
er

em
on

ie
s 

an
d 

cr
af

ts
.  
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In
 re

ga
rd

s 
to

 th
e 

Tu
rt

le
 B

ay
 R

es
or

t e
xp

an
si

on
, K

ah
u 

H
el

em
an

o 
sh

ar
ed

 h
is

 m
an

a‘
o 

ab
ou

t 
se

ve
ra

l a
sp

ec
ts

 o
f t

he
 d

ev
el

op
m

en
t. 

 A
 m

aj
or

 c
on

ce
rn

 o
f h

is
 is

 d
ev

el
op

m
en

t f
or

 to
ur

is
m

 
in

 g
en

er
al

, w
he

re
 h

e 
fe

el
s 

th
at

 th
e 

la
nd

 a
nd

 th
e 

H
aw

ai
ia

n 
cu

ltu
re

 a
re

 b
ei

ng
 d

es
ec

ra
te

d.
  

Pl
ac

es
 li

ke
 W

ai
kī

kī
, i

n 
its

 c
ur

re
nt

 s
ta

te
, a

re
 d

is
he

ar
te

ni
ng

 fo
r h

im
 a

s a
 w

itn
es

s 
to

 th
e 

ex
tr

em
el

y 
fa

st
 a

nd
 a

gg
re

ss
iv

e 
de

ve
lo

pm
en

t p
ro

je
ct

s 
as

 w
el

l a
s 

th
e 

ac
ut

e 
ex

pl
oi

ta
tio

n 
of

 
its

 n
at

ur
al

 re
so

ur
ce

s 
an

d 
H

aw
ai

ia
n 

cu
ltu

re
 b

y 
th

e 
to

ur
is

m
 in

du
st

ry
.  

K
ah

u 
H

el
em

an
o 

fe
ar

s 
a 

se
co

nd
 W

ai
kī

kī
 s

ce
na

ri
o 

in
 th

e 
N

or
th

 S
ho

re
.  

H
e 

no
te

s,
 th

at
 th

is
 m

od
er

n 
tr

ag
ed

y 
is

 fu
rt

he
r c

om
po

un
de

d 
by

 tw
o 

co
nf

lic
tin

g 
pr

in
ci

pa
ls

, w
he

re
 a

 la
nd

 o
w

ne
r’s

 ri
gh

ts
 c

la
sh

 
w

ith
 th

e 
se

nt
im

en
ts

 o
f t

he
 c

om
m

un
ity

.  
Ye

t, 
he

 fe
el

s 
th

at
 th

er
e 

m
us

t b
e 

a 
w

ay
 th

at
 th

e 
tw

o 
ca

n 
co

m
e 

to
 c

om
pr

om
is

e.
  T

he
 re

so
rt

 w
ill

 in
ev

ita
bl

y 
ex

pa
nd

, h
e 

ho
ld

s. 
 H

ow
ev

er
, h

e 
ho

pe
s 

th
at

 th
e 

de
ve

lo
pe

rs
 w

ill
 fi

nd
 a

 w
ay

 to
 e

xp
an

d 
in

 a
 w

ay
 th

at
 th

e 
ho

st
 c

om
m

un
ity

 
(i.

e.
, N

at
iv

e 
H

aw
ai

ia
ns

) a
nd

 th
e 

re
so

rt
’s

 n
ei

gh
bo

rs
 w

ill
 b

en
ef

it 
or

 s
us

ta
in

 li
ttl

e 
to

 n
o 

im
pa

ct
.  

Fu
rt

he
r, 

he
 w

ou
ld

 li
ke

 to
 se

e 
so

m
e 

si
nc

er
e 

ef
fo

rt
 b

y 
th

e 
re

so
rt

 to
 h

el
p 

pe
rp

et
ua

te
 

N
at

iv
e 

H
aw

ai
ia

n 
cu

ltu
ra

l p
ra

ct
ic

es
.  

In
 re

ga
rd

s 
to

 th
e 

bu
m

pe
r s

tic
ke

r, 
“K

ee
p 

th
e 

C
ou

nt
ry

 C
ou

nt
ry

” 
an

d 
ot

he
r p

ro
m

in
en

t s
lo

ga
ns

, t
he

 k
ah

u 
ho

ld
s 

th
at

 th
ey

 a
re

 d
es

ig
ne

d 
to

 
ke

ep
 th

e 
co

un
tr

y 
pr

is
tin

e 
fo

r r
ic

h 
pr

op
er

ty
 o

w
ne

rs
 –

 n
ot

 fo
r H

aw
ai

ia
ns

.  
H

e 
is

 d
ou

bt
fu

l 
th

at
 m

os
t b

ac
ke

rs
 o

f t
hi

s c
am

pa
ig

n 
w

ou
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 re
m
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: f
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at
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 c
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f m
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f m
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 m
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 b
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t. 
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 p
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 m
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e o
r o

ct
op

us
 

(O
ct

op
od

id
ae

 s
pp

.),
 k

ua
ho

nu
, a

ls
o 

kn
ow

n 
as

 th
e 

ha
ol

e c
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 m
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 c
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, m
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, b
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 c
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ra
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 p
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 d
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 o
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 o
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 b
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 c
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Figure 22. Existing Conditions Plan with cultural resource locations (adapted from 
Turtle Bay Resort SEISPN Figure 7). 
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Table 7. List of Informants with Cultural Resource Locations on TBR SEIS Land and 
Surrounding Vicinities 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cultural 
Informant/Title TBR Affiliation Past Resource Areas/Type Present Resource/Activity Areas Project Related Concerns 

Ralph Makaiau, 
Senior Project Mgr. at 
TBR 

Senior Project Manager of 
Turtle Bay Development; 
Native Hawaiian area 
descendent; Kahuku Burial 
Committee 

General coastal waters/reef: Fishing (entire TBR 
coastline); recreation for ali‘i 
Dune Areas: burial ground 
Various locations: lau hala gathering for crafts 
like haku leis (Hawaiians, Samoans, Tongans); 

Coastal waters/reef: Fishing (entire TBR coastline); 
recreation 
Dune Areas: ancestor burials 
East of Kahuku Point: salt pans (seasonal and tidal) 
Mauka of Kam. Hwy: pig hunting (not in TBR) 

Supports TBR 

Nova-Jean McKenzie, 
Kupuna and Kumu 

Kuleana land owner in Turtle 
Bay property; Native 
Hawaiian area descendent; 
Kumu of Hawaiian Studies, 
Retired 

Kauihaiwali Kuleana (now McKenzie) pre-tidal 
wave: full time traditional Hawaiian residence, 
lo‘i, breadfruit trees 
General coastal waters/reef around TBR: fishing 
and gathering (entire TBR coastline); lobster, 
various fish, pipipi, ‘opihi, limu, pa‘akai (salt) 
Kawela Stream: ‘ōpae (shrimp) 
Mauka of Kam. Hwy: pig hunting 
Dune Areas: burial ground 

McKenzie Kuleana post tidal wave: camping, fishing, 
gathering marine resources (salt, limu, shellfish) 
Coastal waters/reef: her family and others - Fishing 
and gathering (entire TBR coastline); lobster, various 
fish, pipipi, ‘opihi, limu; notes serious declines; 
preparation and harvesting of pa‘akai (salt) 
Dune areas: ancestor burials; hinahina for medicine 
and lei po‘o (head lei) 

Supports TBR; Wants to 
maintain access to her 
kuleana 

John and Pua Colburn, 
Kūpuna 

Native Hawaiian area 
descendent; Kuleana land 
owner (east of Turtle Bay 
property) 

Unspecified Locations: full time traditional 
Hawaiian residence, lo‘i ,Pandanus lau hala or 
hala seed for lei pāpale (hat lei) or lei ‘ā‘ī (neck 
lei), ākulikuli kula aka wild portulaca 

Coastal waters/reef: Fishing and gathering, various 
species; does not practice; notes serious declines 
General area: hinahina, niu, kamani, milo, kou 

Supports TBR; 

Junior Primacio, 
N.B Chairman; Chair 
Parks and Rec. 
Committee 

Fourth Generation Kahuku 
Village resident; Former 
plantation worker; Ko‘olau 
Loa Neighborhood Board, 
Chair on Agriculture and 
Parks and Rec. Committees 

Various Locations: Plantation families growing 
supplemental vegetable gardens; Not aware of 
traditional resource areas 

Unspecified locations: lā‘au lapa‘au collections 
Coastal waters/reef: Fishing, various species; does 
not practice 

Supports TBR 

Gladys Pualoa-Ahuna, 
Kupuna 

Seventh-generation resident 
of Lā‘ie; Member of Ko‘olau 
Loa Neighborhood Board 

Various locations (home sites): small scale lo‘i 
kalo and poi making (family consumption); 
family raised pigs, cows, chickens for 
consumption; Plantation: family supplemental 
vegetable gardens 

Coastal areas (entire TBR coastline): fishing and 
gathering, various species; does not practice 

Supports TBR; rental units 
and affordable housing for 
resort staff 



 

REVISED Draft — Turtle Bay Resort CIA 
‘Ōpana-Kawela, Hanaka‘oe, and Kahuku Ahupua‘a 
Ko‘olau Loa, O‘ahu 
August 2012 105 

Cultural 
Informant/Title TBR Affiliation Past Resource Areas/Type Present Resource/Activity Areas Project Related Concerns 

Carol Anamizu, Cultural 
Practitioner 

Former resident and 
traditional plant farmer of 
lands east and mauka of 
project area (Punamanō); 
collects traditional Hawaiian 
medicinal plants near the 
Turtle Bay property; Native 
Hawaiian cultural practitioner 

Mauka Areas: lau hala for local use and to sell Coastal areas ( entire TBR coastline above the high-
tide line):  beach naupaka  still can be collected for 
medicine; hinahina can still be found (rare) for 
medicine and lei making;  
Throughout TBR in landscaping: hau, niu, kou, hala, 
and lauwa‘e for an array of traditional uses (not 
used by Ms. Anamizu, but may be collected by other 
practitioners); 
Coastal waters/beaches: pipipi, kūpe‘e, wana, 
‘a‘ama crab; variety of fish and limu for medicine; 
moi, papio, manini, kala, weke, pipipi, kūpe‘e, ‘opihi, 
slipper lobster, spiny lobster, limu kohu, limu 
maunawea, huluhulu waena for sustenance 

Has concerns about 
inadequate sewage 
management system; 
Concerned about 
additional disturbances to  
iwi kūpuna ; Supports 
responsible development 

Butch Helemano, Kahu 
and Kumu; Cultural 
Practitioner 

Native Hawaiian area 
descendent and cultural 
practitioner; Master Hawaiian 
wood carver; collects plants 
and wood within the Turtle 
Bay property; Former 
resident of Turtle Bay 

Dune Areas: burial ground 
Various locations: mōlī (Laysan Albatross) for 
tattooing implement; pū hala for personal 
adornment; for wood carving = kou, milo, hau, 
kamani; and niu (various uses) 
Near Ranch: naupaka, pōhuehue, koali 
Coastal Waters: various species (interview 
summary) had to get permission from konohiki 
or chief 
Unspecified area: kahua pā‘ani (training ground 
for lua or hand-to-hand fighting) 

Dune Areas: iwi  
Near stables: he and others gather kamani for 
woodcarving 
Eastern sandy beaches: knows of naupaka for a 
variety of traditional applications; koali (ivy-leaved 
morning glory); pōhuehue (beach morning glory) for 
medicine and cordage 
Coastal areas (entire TBR coastline): available 
species: kala, moi, ‘ō‘io, ‘a‘awa, uhu, ‘ula‘ula, 
lobster, ahamoi, lolo crabs, ukiuki, wana for 
sustenance 

Does not advocate for or 
against the resort’s 
expansion, feels that the 
resort should listen to the 
entire North Shore 
community – not just the 
rich. 

Raymond “Buddy Ako”, 
Community Liaison at 
TBR 

Community Liaison for Turtle 
Bay Resort Development; 
Longtime employee of Turtle 
Bay Resort; Former resident 
of Kahuku; educated in 
Kahuku 

Coastline waters/reef: Fishing and gathering, 
various species (notes serious decline of pipipi 
and ‘opihi) 
Not aware of specifics 

Coastal waters/reef: Fishing (entire TBR coastline), 
various species; does not practice 

Supports TBR 

Dawn Wasson, Kupuna, 
Educator 

Cultural Practitioner; collects 
medicinal plants within the 
Turtle Bay property; Former 
resident of Kahuku 

Entire TBR Lands: Plantation agriculture and 
housing for workers 
Kuilima Point: site of ancient heiau 
Coastline waters/reef: Fishing and gathering, 
various species 

Undisclosed locations on TBR property: pōhuehue, 
naupaka, niu, hau, and hala for an array of 
traditional practices, including medicinal use; 
Coastline waters/reef: Fishing (pole, throw-net, and 
spear) = ‘anae holo/‘ama‘ama, ‘ō‘io, lai, hou, 
‘āweoweo, kūmū, ula pāpapa, he‘e, wana 

Against irresponsible 
development 

Robert Nakata, 
Reverend; Former 
State Senator; 

Ko‘olau Loa Neighborhood 
Board and other civic 
associations 

Dune Areas: burial ground Coastal waters/reefs: Limu ogo; does not practice Archaeological sites and 
human burials 
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Cultural 
Informant/Title TBR Affiliation Past Resource Areas/Type Present Resource/Activity Areas Project Related Concerns 

Mark K. Manley, 
Cultural Practitioner 

Commercial Fisherman; 
Native Hawaiian Cultural 
practitioner; Long-term 
resident of Kawela Bay; 
combines modern and 
traditional fishing methods 

General Coastal and offshore waters/reef 
around TBR: fishing in general 

General Coastal and offshore waters/reef around 
TBR:  throw net = manini, ‘ama‘ama, ‘anae, palani, 
nenue, pāpio, ‘ō‘io, āholehole, ‘a‘ama, kona, haole 
crabs; trapping = uhu, ‘ū‘ū, to‘au, palani, manini, 
weke, puhi, ‘ula, ula pāpapa, ‘a‘ama, kona and 
haole crabs; diving = fish, he‘e 
Near Hotel and Kahuku Point:  moi, āholehole, 
manini and threadfish 
Kawela Bay Area: milo for woodworking 
Kahuku Point: naupaka and lauwa‘e for a variety of 
traditional applications 

Expansion outside of hotel 
footprint; potential impacts 
to the ocean, water, and 
traffic; iwi kūpuna 
disturbances 

Wayne Gemeno, 
Cultural Practitioner 

Fisherman; fishes on Turtle 
Bay coast regularly for 50+ 
years; Plantation descendent 

Coastal waters/reef: Fishing and diving (entire 
TBR coastline); lobster, squid, āholehole, 
menpachi or ‘ū‘ū, ‘āweoweo, kūmū, uhu, 
various limu 

Coastal waters/reef: Fishing and diving (entire TBR 
coastline) = lobster, squid, āholehole, menpachi or 
‘ū‘ū, ‘āweoweo, kūmū, uhu, various limu ; notes 
serious declines 

Health of coastal 
ecosystems; enforcement 
of fishing regulations 

Josanda Napeahi, 
Cultural Informant 

Managing Director, Kahuku 
Farms; Inc. Fourth generation 
at Kahuku Farms; plantation 
descendent 

Not aware of specifics Coastal waters/reefs: Mostly near Kuilima Point and 
Turtle Bay; diving = various reef fish, shingle urchin, 
‘opihi, pipipi (to access under the overhangs) 
Netting: various school fish, milk fish, mullet 
General Coastal and offshore waters: surfing 

No comment 

Marshall Pawn,  
Cultural Informant 

Recreation and Security 
Officer at Turtle Bay Resort, 
eleven years; Native 
Hawaiian cultural informant 

Not aware of specifics Coastal waters/reefs: Mostly near Kahuku Point and 
Marconi; diving (day/night) = slipper a spiny lobster, 
blue crab, mū he‘e (octopus), uhu (parrot fish), other 
fish; pole and reel (day/night) = ‘ū‘ū or menpachi, 
‘āweoweo, weke, manini, kala, uhu 
General Coastal and offshore waters: surfing 

No comment 
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Figure 23. Plan A — Reduced Density Plan (Proposed Action) with cultural resource 
locations (adapted from Sichter 2011:Figure 8). 
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Figure 24. Plan B — Full Build-Out Plan (alternative action) with cultural resource 
locations (adapted from Sichter 2011:Figure 10).
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Figure 25. Plan C — Resort Residential Only Plan (alternative action) with cultural 
resource locations (adapted from Sichter 2011:Figure 11).
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Figure 26. Plan D — Conservation Partner Plan (alternative action) with cultural 
resource locations (adapted from Sichter 2012).
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on
tr

ol
 u

nd
ev

el
op

ed
 o

r u
nd

er
-d

ev
el

op
ed

 la
nd

s i
n 

Ha
w

ai
i, 

he
re

 a
re

 so
m

e 
hi

nt
s a

s 
to

 w
he

th
er

 tr
ad

iti
on

al
 p

ra
ct

ic
es

 a
re

 o
cc

ur
rin

g 
or

 m
ay

 h
av

e 
oc

cu
rr

ed
 o

n 
yo

ur
 la

nd
s.

 If
 th

er
e 

is 
a 

tr
ai

l o
n 

yo
ur

 p
ro

pe
rt

y,
 th

at
 m

ay
 b

e 
an

 in
di

ca
tio

n 
of

 tr
ad

iti
on

al
 p

ra
ct

ic
es

 o
r c

us
to

m
ar

y 
us

ag
e.

 
O

th
er

 c
lu

es
 in

cl
ud

e 
st

re
am

s,
 c

av
es

 a
nd

 n
at

iv
e 

pl
an

ts
. A

no
th

er
 im

po
rt

an
t p

oi
nt

 to
 re

m
em

be
r i

s 
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A
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us

t 2
01
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3 

th
at

, a
lth

ou
gh

 tr
ad

iti
on

al
 p

ra
ct

ic
es

 m
ay

 h
av

e 
be

en
 in

te
rr

up
te

d 
fo

r m
an

y 
ye

ar
s,

 th
es

e 
cu

st
om

ar
y 

pr
ac

tic
es

 c
an

no
t b

e 
de

ni
ed

 in
 th

e 
fu

tu
re

. 
 Th

es
e 

tr
ad

iti
on

al
 p

ra
ct

ic
es

 o
f N

at
iv

e 
Ha

w
ai

ia
ns

 w
er

e 
pr

im
ar

ily
 fo

r s
ub

sis
te

nc
e,

 m
ed

ic
in

al
, 

re
lig

io
us

, a
nd

 c
ul

tu
ra

l p
ur

po
se

s.
 E

xa
m

pl
es

 o
f t

ra
di

tio
na

l s
ub

sis
te

nc
e 

pr
ac

tic
es

 in
cl

ud
e 

fis
hi

ng
, 

pi
ck

in
g 

op
ih

i a
nd

 c
ol

le
ct

in
g 

lim
u 

or
 se

aw
ee

d.
 T

he
 c

ol
le

ct
io

n 
of

 h
er

bs
 to

 c
ur

e 
th

e 
sic

k 
is 

an
 

ex
am

pl
e 

of
 a

 tr
ad

iti
on

al
 m

ed
ic

in
al

 p
ra

ct
ic

e.
 T

he
 u

nd
er

ly
in

g 
pu

rp
os

e 
fo

r c
on

du
ct

in
g 

th
es

e 
tr

ad
iti

on
al

 p
ra

ct
ic

es
 is

 to
 fu

lfi
ll 

on
e'

s c
om

m
un

ity
 re

sp
on

sib
ili

tie
s,

 su
ch

 a
s f

ee
di

ng
 p

eo
pl

e 
or

 
he

al
in

g 
th

e 
sic

k.
 

 As
 it

 is
 th

e 
re

sp
on

sib
ili

ty
 o

f N
at

iv
e 

Ha
w

ai
ia

ns
 to

 c
on

du
ct

 th
es

e 
tr

ad
iti

on
al

 p
ra

ct
ic

es
, g

ov
er

nm
en

t 
ag

en
ci

es
 a

nd
 p

riv
at

e 
de

ve
lo

pe
rs

 a
lso

 h
av

e 
a 

re
sp

on
sib

ili
ty

 to
 fo

llo
w

 th
e 

la
w

 a
nd

 a
ss

es
s t

he
 

im
pa

ct
s o

f t
he

ir 
ac

tio
ns

 o
n 

tr
ad

iti
on

al
 a

nd
 c

ul
tu

ra
l r

es
ou

rc
es

. 
 Th

e 
St

at
e 

En
vi

ro
nm

en
ta

l C
ou

nc
il 

ha
s p

re
pa

re
d 

gu
id

el
in

es
 fo

r a
ss

es
sin

g 
cu

ltu
ra

l r
es

ou
rc

es
 a

nd
 

ha
s c

om
pi

le
d 

a 
di

re
ct

or
y 

of
 c

ul
tu

ra
l c

on
su

lta
nt

s w
ho

 c
an

 c
on

du
ct

 su
ch

 st
ud

ie
s.

 T
he

 S
ta

te
 

Hi
st

or
ic

 P
re

se
rv

at
io

n 
Di

vi
sio

n 
ha

s d
ra

fte
d 

gu
id

el
in

es
 o

n 
ho

w
 to

 c
on

du
ct

 e
th

no
gr

ap
hi

c 
in

ve
nt

or
y 

su
rv

ey
s.

 A
nd

 th
e 

O
ffi

ce
 o

f P
la

nn
in

g 
ha

s r
ec

en
tly

 c
om

pl
et

ed
 a

 c
as

e 
st

ud
y 

on
 tr

ad
iti

on
al

 g
at

he
rin

g 
rig

ht
s o

n 
Ka

ua
'i.

 
 Th

e 
m

os
t i

m
po

rt
an

t e
le

m
en

t o
f p

re
pa

rin
g 

Cu
ltu

ra
l I

m
pa

ct
 A

ss
es

sm
en

ts
 is

 c
on

su
lti

ng
 w

ith
 

co
m

m
un

ity
 g

ro
up

s,
 e

sp
ec

ia
lly

 w
ith

 e
xp

er
t a

nd
 re

sp
on

sib
le

 c
ul

tu
ra

l r
ec

or
ds

 a
nd

 re
vi

ew
 o

f 
tr

an
sc

rip
ts

 o
f p

re
vi

ou
s e

th
no

gr
ap

hi
c 

in
te

rv
ie

w
s.

 O
nc

e 
al

l t
he

 in
fo

rm
at

io
n 

ha
s b

ee
n 

co
lle

ct
ed

, 
an

d 
ve

rif
ie

d 
by

 th
e 

co
m

m
un

ity
 e

xp
er

ts
, t

he
 a

ss
es

sm
en

t c
an

 th
en

 b
e 

us
ed

 to
 p

ro
te

ct
 a

nd
 

pr
es

er
ve

 th
es

e 
va

lu
ab

le
 tr

ad
iti

on
al

 p
ra

ct
ic

es
. 

 N
at

iv
e 

Ha
w

ai
ia

ns
 p

er
fo

rm
ed

 th
es

e 
tr

ad
iti

on
al

 a
nd

 c
us

to
m

ar
y 

pr
ac

tic
es

 o
ut

 o
f a

 se
ns

e 
of

 
re

sp
on

sib
ili

ty
: t

o 
fe

ed
 th

ei
r f

am
ili

es
, c

ur
e 

th
e 

sic
k,

 n
ur

tu
re

 th
e 

la
nd

, a
nd

 h
on

or
 th

ei
r a

nc
es

to
rs

. 
As

 st
ew

ar
ds

 o
f t

hi
s s

ac
re

d 
la

nd
, w

e 
to

o 
ha

ve
 a

 re
sp

on
sib

ili
ty

 to
 p

re
se

rv
e,

 p
ro

te
ct

 a
nd

 re
st

or
e 

th
es

e 
cu

ltu
ra

l r
es

ou
rc

es
 fo

r f
ut

ur
e 

ge
ne

ra
tio

ns
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TE

XT
 O

F 
AC

T 
50

, S
LH

 2
00

0 
 

A 
BI

LL
 F

O
R 

AN
 A

CT
 R

EL
AT

IN
G

 T
O

 E
N

VI
RO

N
M

EN
TA

L 
IM

PA
CT

 S
TA

TE
M

EN
TS

 
 

U
N

O
FF

IC
IA

L 
VE

RS
IO

N 
 

HO
U

SE
 O

F 
RE

PR
ES

EN
TA

TI
VE

S 
H.

B.
 N

O
, 2

89
5 

H.
D.

1 
TW

EN
TI

ET
H 

LE
GI

SL
AT

UR
E,

 2
00

0 
ST

AT
E 

O
F 

HA
W

AI
I 

 
A 

BI
LL

 F
O

R 
AN

 A
CT

 
 

RE
LA

TI
N

G 
TO

 E
N

VI
RO

N
M

EN
TA

L 
IM

PA
CT

 S
TA

TE
M

EN
TS

. 
 BE

 IT
 E

N
AC

TE
D 

BY
 T

HE
 L

EG
IS

LA
TU

RE
 O

F 
TH

E 
ST

AT
E 

O
F 

HA
W

AI
I: 

 
SE

CT
IO

N
 1

. T
he

 le
gi

sla
tu

re
 fi

nd
s t

ha
t t

he
re

 is
 a

 n
ee

d 
to

 c
la

rif
y 

th
at

 th
e 

pr
ep

ar
at

io
n 

of
 

en
vi

ro
nm

en
ta

l a
ss

es
sm

en
ts

 o
r e

nv
iro

nm
en

ta
l i

m
pa

ct
 st

at
em

en
ts

 sh
ou

ld
 id

en
tif

y 
an

d 
ad

dr
es

s 
ef

fe
ct

s o
n 

Ha
w

ai
’i’

s c
ul

tu
re

, a
nd

 tr
ad

iti
on

al
 a

nd
 c

us
to

m
ar

y 
rig

ht
s. 

 Th
e 

le
gi

sla
tu

re
 a

lso
 fi

nd
s t

ha
t n

at
iv

e 
Ha

w
ai

ia
n 

cu
ltu

re
 p

la
ys

 a
 v

ita
l r

ol
e 

in
 p

re
se

rv
in

g 
an

d 
ad

va
nc

in
g 

th
e 

un
iq

ue
 q

ua
lit

y 
of

 li
fe

 a
nd

 th
e 

"a
lo

ha
 sp

iri
t' 

in
 H

aw
ai

i. 
Ar

tic
le

s I
X 

an
d 

XI
I o

f t
he

 
st

at
e 

co
ns

tit
ut

io
n,

 o
th

er
 st

at
e 

la
w

s,
 a

nd
 th

e 
co

ur
ts

 o
f t

he
 S

ta
te

 im
po

se
 o

n 
go

ve
rn

m
en

t a
ge

nc
ie

s 
a 

du
ty

 to
 p

ro
m

ot
e 

an
d 

pr
ot

ec
t c

ul
tu

ra
l b

el
ie

fs
, p

ra
ct

ice
s,

 a
nd

 re
so

ur
ce

s o
f n

at
iv

e 
Ha

w
ai

ia
ns

 a
s 

w
el

l a
s o

th
er

 e
th

ni
c 

gr
ou

ps
. 

 M
or

eo
ve

r, 
th

e 
pa

st
 fa

ilu
re

 to
 re

qu
ire

 n
at

iv
e 

Ha
w

ai
ia

n 
cu

ltu
ra

l i
m

pa
ct

 a
ss

es
sm

en
ts

 h
as

 re
su

lte
d 

in
 th

e 
lo

ss
 a

nd
 d

es
tr

uc
tio

n 
of

 m
an

y 
im

po
rt

an
t c

ul
tu

ra
l r

es
ou

rc
es

 a
nd

 h
as

 in
te

rf
er

ed
 w

ith
 th

e 
ex

er
ci

se
 o

f n
at

iv
e 

Ha
w

ai
ia

n 
cu

ltu
re

. T
he

 le
gi

sla
tu

re
 fu

rt
he

r f
in

ds
 th

at
 d

ue
 c

on
sid

er
at

io
n 

of
 th

e 
ef

fe
ct

s o
f h

um
an

 a
ct

iv
iti

es
 o

n 
na

tiv
e 

Ha
w

ai
ia

n 
cu

ltu
re

 a
nd

 th
e 

ex
er

ci
se

 th
er

eo
f i

s n
ec

es
sa

ry
 to

 
en

su
re

 th
e 

co
nt

in
ue

d 
ex

ist
en

ce
, d

ev
el

op
m

en
t, 

an
d 

ex
er

ci
se

 o
f n

at
iv

e 
Ha

w
ai

ia
n 

cu
ltu

re
. 

 Th
e 

pu
rp

os
e 

of
 th

is 
Ac

t i
s t

o:
 (1

) R
eq

ui
re

 th
at

 e
nv

iro
nm

en
ta

l i
m

pa
ct

 st
at

em
en

ts
 in

cl
ud

e 
th

e 
di

sc
lo

su
re

 o
f t

he
 e

ffe
ct

s o
f a

 p
ro

po
se

d 
ac

tio
n 

on
 th

e 
cu

ltu
ra

l p
ra

ct
ic

es
 o

f t
he

 c
om

m
un

ity
 a

nd
 

St
at

e;
 a

nd
 (2

) A
m

en
d 

th
e 

de
fin

iti
on

 o
f "

sig
ni

fic
an

t e
ffe

ct
" t

o 
in

cl
ud

e 
ad

ve
rs

e 
ef

fe
ct

s o
n 

cu
ltu

ra
l 

pr
ac

tic
es

. 
 SE

CT
IO

N
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. S
ec

tio
n 

34
3-

2,
 H

aw
ai

`i 
Re

vi
se

d 
St

at
ut

es
, i

s a
m

en
de

d 
by

 a
m

en
di

ng
 th

e 
de

fin
iti

on
s o

f 
"e

nv
iro

nm
en

ta
l i

m
pa

ct
 st

at
em

en
t' 

or
 "s

ta
te

m
en

t"
 a

nd
 "s

ig
ni

fic
an

t e
ffe

ct
",

 to
 re

ad
 a

s f
ol

lo
w

s:
 

 "'E
nv

iro
nm

en
ta

l i
m

pa
ct

 st
at

em
en

t"
 o

r "
st

at
em

en
t"

 m
ea

ns
 a

n 
in

fo
rm

at
io

na
l d

oc
um

en
t p

re
pa

re
d 

in
 c

om
pl

ia
nc

e 
w

ith
 th

e 
ru

le
s a

do
pt

ed
 u

nd
er

 se
ct

io
n 

34
3-

6 
an

d 
w

hi
ch

 d
isc

lo
se

s t
he

 
en

vi
ro

nm
en

ta
l e

ffe
ct

s o
f a

 p
ro

po
se

d 
ac

tio
n,

 e
ffe

ct
s o

f a
 p

ro
po

se
d 

ac
tio

n 
on

 th
e 

ec
on

om
ic

 [a
nd

] 
w

el
fa

re
, s

oc
ia

l w
el

fa
re

, a
nd

 c
ul

tu
ra

l p
ra

ct
ic

es
 o

f t
he

 c
om

m
un

ity
 a

nd
 S

ta
te

, e
ffe

ct
s o

f t
he

 
ec

on
om

ic
 a

ct
iv

iti
es

 a
ris

in
g 

ou
t o

f t
he

 p
ro

po
se

d 
ac

tio
n,

 m
ea

su
re

s p
ro

po
se

d 
to

 m
in

im
ize

 a
dv

er
se

 
ef

fe
ct

s, 
an

d 
al

te
rn

at
iv

es
 to

 th
e 

ac
tio

n 
an

d 
th

ei
r e

nv
iro

nm
en

ta
l e

ffe
ct

s. 
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 Th
e 

in
iti

al
 st

at
em

en
t f

ile
d 

fo
r p

ub
lic

 re
vi

ew
 sh

al
l b

e 
re

fe
rr

ed
 to

 a
s t

he
 d

ra
ft

 st
at

em
en

t a
nd

 sh
al

l 
be

 d
ist

in
gu

ish
ed

 fr
om

 th
e 

fin
al

 st
at

em
en

t w
hi

ch
 is

 th
e 

do
cu

m
en

t t
ha

t h
as

 in
co

rp
or

at
ed

 th
e 

pu
bl

ic
's 

co
m

m
en

ts
 a

nd
 th

e 
re

sp
on

se
s t

o 
th

os
e 

co
m

m
en

ts
. T

he
 fi

na
l s

ta
te

m
en

t i
s t

he
 d

oc
um

en
t 

th
at

 sh
al

l b
e 

ev
al

ua
te

d 
fo

r a
cc

ep
ta

bi
lit

y 
by

 th
e 

re
sp

ec
tiv

e 
ac

ce
pt

in
g 

au
th

or
ity

. 
 "S

ig
ni

fic
an

t e
ffe

ct
" m

ea
ns

 th
e 

su
m

 o
f e

ffe
ct

s o
n 

th
e 

qu
al

ity
 o

f t
he

 e
nv

iro
nm

en
t, 

in
cl

ud
in

g 
ac

tio
ns

 th
at

 ir
re

vo
ca

bl
y 

co
m

m
it 

a 
na

tu
ra

l r
es

ou
rc

e,
 c

ur
ta

il 
th

e 
ra

ng
e 

of
 b

en
ef

ic
ia

l u
se

s o
f t

he
 

en
vi

ro
nm

en
t, 

ar
e 

co
nt

ra
ry

 to
 th

e 
St

at
e'

s e
nv

iro
nm

en
ta

l p
ol

ic
ie

s o
r l

on
g-

te
rm

 e
nv

iro
nm

en
ta

l 
go

al
s a

s e
st

ab
lis

he
d 

by
 la

w
, o

r a
dv

er
se

ly
 a

ffe
ct

 th
e 

ec
on

om
ic

 [o
r]

 w
el

fa
re

, s
oc

ia
l w

el
fa

re
[.]

, o
r 

cu
ltu

ra
l p

ra
ct

ic
es

 o
f t

he
 c

om
m

un
ity

 a
nd

 S
ta

te
."

 
 SE

CT
IO

N
 3

. S
ta

tu
to

ry
 m

at
er

ia
l t

o 
be

 re
pe

al
ed

 is
 b

ra
ck

et
ed

. N
ew

 st
at

ut
or

y 
m

at
er

ia
l i

s 
un

de
rs

co
re

d.
 

 SE
CT

IO
N
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. T

hi
s A

ct
 sh

al
l t

ak
e 

ef
fe

ct
 u

po
n 

its
 a

pp
ro

va
l. 

 Ap
pr

ov
ed

 b
y 

th
e 

Go
ve

rn
or

 a
s A

ct
 5

0 
on

 A
pr

il 
26

, 2
00

0 
2.

  
CU

LT
U

RA
L 

IM
PA

CT
 A

SS
ES

SM
EN

T 
M

ET
HO

DO
LO

GY
 

 Cu
ltu

ra
l i

m
pa

ct
s d

iff
er

 fr
om

 o
th

er
 ty

pe
s o

f i
m

pa
ct

s a
ss

es
se

d 
in

 e
nv

iro
nm

en
ta

l a
ss

es
sm

en
ts

 o
r 

en
vi

ro
nm

en
ta

l i
m

pa
ct

 st
at

em
en

ts
. A

 c
ul

tu
ra

l i
m

pa
ct

 a
ss

es
sm

en
t i

nc
lu

de
s i

nf
or

m
at

io
n 

re
la

tin
g 

to
 

th
e 

pr
ac

tic
es

 a
nd

 b
el

ie
fs

 o
f a

 p
ar

tic
ul

ar
 c

ul
tu

ra
l o

r e
th

ni
c 

gr
ou

p 
or

 g
ro

up
s. 

 Su
ch

 in
fo

rm
at

io
n 

m
ay

 b
e 

ob
ta

in
ed

 th
ro

ug
h 

sc
op

in
g,

 c
om

m
un

ity
 m

ee
tin

gs
, e

th
no

gr
ap

hi
c 

in
te

rv
ie

w
s a

nd
 o

ra
l h

ist
or

ie
s.

 In
fo

rm
at

io
n 

pr
ov

id
ed

 b
y 

kn
ow

le
dg

ea
bl

e 
in

fo
rm

an
ts

, i
nc

lu
di

ng
 

tr
ad

iti
on

al
 c

ul
tu

ra
l p

ra
ct

iti
on

er
s,

 c
an

 b
e 

ap
pl

ie
d 

to
 th

e 
an

al
ys

is 
of

 c
ul

tu
ra

l i
m

pa
ct

s i
n 

co
nj

un
ct

io
n 

w
ith

 in
fo

rm
at

io
n 

co
nc

er
ni

ng
 c

ul
tu

ra
l p

ra
ct

ic
es

 a
nd

 fe
at

ur
es

 o
bt

ai
ne

d 
th

ro
ug

h 
co

ns
ul

ta
tio

n 
an

d 
fr

om
 d

oc
um

en
ta

ry
 re

se
ar

ch
. 

 In
 sc

op
in

g 
th

e 
cu

ltu
ra

l p
or

tio
n 

of
 a

n 
en

vi
ro

nm
en

ta
l a

ss
es

sm
en

t, 
th

e 
ge

og
ra

ph
ic

al
 e

xt
en

t o
f t

he
 

in
qu

iry
 sh

ou
ld

, i
n 

m
os

t i
ns

ta
nc

es
, b

e 
gr

ea
te

r t
ha

n 
th

e 
ar

ea
 o

ve
r w

hi
ch

 th
e 

pr
op

os
ed

 a
ct

io
n 

w
ill

 
ta

ke
 p

la
ce

. T
hi

s i
s t

o 
en

su
re

 th
at

 c
ul

tu
ra

l p
ra

ct
ic

es
 w

hi
ch

 m
ay

 n
ot

 o
cc

ur
 w

ith
in

 th
e 

bo
un

da
rie

s o
f 

th
e 

pr
oj

ec
t a

re
a,

 b
ut

 w
hi

ch
 m

ay
 n

on
et

he
le

ss
 b

e 
af

fe
ct

ed
, a

re
 in

cl
ud

ed
 in

 th
e 

as
se

ss
m

en
t. 

Th
us

, 
fo

r e
xa

m
pl

e,
 a

 p
ro

po
se

d 
ac

tio
n 

th
at

 m
ay

 n
ot

 p
hy

sic
al

ly
 a

lte
r g

at
he

rin
g 

pr
ac

tic
es

, b
ut

 m
ay

 a
ffe

ct
 

ac
ce

ss
 to

 g
at

he
rin

g 
ar

ea
s w

ou
ld

 b
e 

in
cl

ud
ed

 in
 th

e 
as

se
ss

m
en

t. 
An

 a
hu

pu
a‘

a 
is 

us
ua

lly
 th

e 
ap

pr
op

ria
te

 g
eo

gr
ap

hi
ca

l u
ni

t t
o 

be
gi

n 
an

 a
ss

es
sm

en
t o

f c
ul

tu
ra

l i
m

pa
ct

s o
f a

 p
ro

po
se

d 
ac

tio
n,

 
pa

rt
ic

ul
ar

ly
 if

 it
 in

cl
ud

es
 a

ll 
of

 th
e 

ty
pe

s o
f c

ul
tu

ra
l p

ra
ct

ic
es

 a
ss

oc
ia

te
d 

w
ith

 th
e 

pr
oj

ec
t a

re
a.

 In
 

so
m

e 
ca

se
s, 

cu
ltu

ra
l p

ra
ct

ic
es

 a
re

 li
ke

ly
 to

 e
xt

en
d 

be
yo

nd
 th

e 
ah

up
ua

'a
 a

nd
 th

e 
ge

og
ra

ph
ic

al
 

ex
te

nt
 o

f t
he

 st
ud

y 
ar

ea
 sh

ou
ld

 ta
ke

 in
to

 a
cc

ou
nt

 th
os

e 
cu

ltu
ra

l p
ra

ct
ic

es
. 

 Th
e 

hi
st

or
ic

al
 p

er
io

d 
st

ud
ie

d 
in

 a
 c

ul
tu

ra
l i

m
pa

ct
 a

ss
es

sm
en

t s
ho

ul
d 

co
m

m
en

ce
 w

ith
 th

e 
in

iti
al

 
pr

es
en

ce
 in

 th
e 

ar
ea

 o
f t

he
 p

ar
tic

ul
ar

 g
ro

up
 w

ho
se

 c
ul

tu
ra

l p
ra

ct
ic

es
 a

nd
 fe

at
ur

es
 a

re
 b

ei
ng

 
as

se
ss

ed
. T

he
 ty

pe
s o

f c
ul

tu
ra

l p
ra

ct
ic

es
 a

nd
 b

el
ie

fs
 su

bj
ec

t t
o 

as
se

ss
m

en
t m

ay
 in

cl
ud

e 
su

bs
ist

en
ce

, c
om

m
er

ci
al

, r
es

id
en

tia
l, 

ag
ric

ul
tu

ra
l, 

ac
ce

ss
-r

el
at

ed
, r

ec
re

at
io

na
l, 

an
d 

re
lig

io
us

 a
nd

 
sp

iri
tu

al
 c

us
to

m
s. 
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Th
e 

ty
pe

s o
f c

ul
tu

ra
l r

es
ou

rc
es

 su
bj

ec
t t

o 
as

se
ss

m
en

t m
ay

 in
cl

ud
e 

tr
ad

iti
on

al
 c

ul
tu

ra
l p

ro
pe

rt
ie

s 
or

 o
th

er
 ty

pe
s o

f h
ist

or
ic

 si
te

s,
 b

ot
h 

m
an

-m
ad

e 
an

d 
na

tu
ra

l, 
in

cl
ud

in
g 

su
bm

er
ge

d 
cu

ltu
ra

l 
re

so
ur

ce
s,

 w
hi

ch
 su

pp
or

t s
uc

h 
cu

ltu
ra

l p
ra

ct
ic

es
 a

nd
 b

el
ie

fs
. 

 Th
e 

En
vi

ro
nm

en
ta

l C
ou

nc
il 

re
co

m
m

en
ds

 th
at

 p
re

pa
re

rs
 o

f a
ss

es
sm

en
ts

 a
na

ly
zin

g 
cu

ltu
ra

l 
im

pa
ct

s a
do

pt
 th

e 
fo

llo
w

in
g 

pr
ot

oc
ol

: 
 1.

 
id

en
tif

y 
an

d 
co

ns
ul

t w
ith

 in
di

vi
du

al
s a

nd
 o

rg
an

iza
tio

ns
 w

ith
 e

xp
er

tis
e 

co
nc

er
ni

ng
 th

e 
ty

pe
s o

f c
ul

tu
ra

l r
es

ou
rc

es
, p

ra
ct

ic
es

 a
nd

 b
el

ie
fs

 fo
un

d 
w

ith
in

 th
e 

br
oa

d 
ge

og
ra

ph
ic

al
 a

re
a,

 e
.g

., 
di

st
ric

t o
r a

hu
pu

a‘
a;

 
2.

  
id

en
tif

y 
an

d 
co

ns
ul

t w
ith

 in
di

vi
du

al
s a

nd
 o

rg
an

iza
tio

ns
 w

ith
 k

no
w

le
dg

e 
of

 th
e 

ar
ea

 
po

te
nt

ia
lly

 a
ffe

ct
ed

 b
y 

th
e 

pr
op

os
ed

 a
ct

io
n;

 
3.

  
re

ce
iv

e 
in

fo
rm

at
io

n 
fr

om
 o

r c
on

du
ct

 e
th

no
gr

ap
hi

c 
in

te
rv

ie
w

s a
nd

 o
ra

l h
ist

or
ie

s w
ith

 
pe

rs
on

s h
av

in
g 

kn
ow

le
dg

e 
of

 th
e 

po
te

nt
ia

lly
 a

ffe
ct

ed
 a

re
a;

 
4.

  
co

nd
uc

t e
th

no
gr

ap
hi

c,
 h

ist
or

ic
al

, a
nt

hr
op

ol
og

ic
al

, s
oc

io
lo

gi
ca

l, 
an

d 
ot

he
r c

ul
tu

ra
lly

 
re

la
te

d 
do

cu
m

en
ta

ry
 re

se
ar

ch
; 

5.
 

id
en

tif
y 

an
d 

de
sc

rib
e 

th
e 

cu
ltu

ra
l r

es
ou

rc
es

, p
ra

ct
ic

es
 a

nd
 b

el
ie

fs
 lo

ca
te

d 
w

ith
in

 th
e 

po
te

nt
ia

lly
 a

ffe
ct

ed
 a

re
a;

 a
nd

 
 6.

  
as

se
ss

 th
e 

im
pa

ct
 o

f t
he

 p
ro

po
se

d 
ac

tio
n,

 a
lte

rn
at

iv
es

 to
 th

e 
pr

op
os

ed
 a

ct
io

n,
 a

nd
 

m
iti

ga
tio

n 
m

ea
su

re
s,

 o
n 

th
e 

cu
ltu

ra
l r

es
ou

rc
es

, p
ra

ct
ic

es
 a

nd
 b

el
ie

fs
 id

en
tif

ie
d.

 
In

te
rv

ie
w

s a
nd

 o
ra

l h
ist

or
ie

s w
ith

 k
no

w
le

dg
ea

bl
e 

in
di

vi
du

al
s m

ay
 b

e 
re

co
rd

ed
, i

f c
on

se
nt

 is
 

gi
ve

n,
 a

nd
 fi

el
d 

vi
sit

s b
y 

pr
ep

ar
er

s a
cc

om
pa

ni
ed

 b
y 

in
fo

rm
an

ts
 a

re
 e

nc
ou

ra
ge

d.
 P

er
so

ns
 

in
te

rv
ie

w
ed

 sh
ou

ld
 b

e 
af

fo
rd

ed
 a

n 
op

po
rt

un
ity

 to
 re

vi
ew

 th
e 

re
co

rd
 o

f t
he

 in
te

rv
ie

w
, a

nd
 

co
ns

en
t t

o 
pu

bl
ish

 th
e 

re
co

rd
 sh

ou
ld

 b
e 

ob
ta

in
ed

 w
he

ne
ve

r p
os

sib
le

. F
or

 e
xa

m
pl

e,
 th

e 
Pr

im
ar

y 
so

ur
ce

 m
at

er
ia

ls 
re

vi
ew

ed
 a

nd
 a

na
ly

ze
d 

m
ay

 in
cl

ud
e,

 a
s a

pp
ro

pr
ia

te
: M

ah
el

e,
 la

nd
 c

ou
rt

, c
en

su
s 

an
d 

ta
x 

re
co

rd
s, 

in
cl

ud
in

g 
te

st
im

on
ie

s;
 v

ita
l s

ta
tis

tic
s r

ec
or

ds
; f

am
ily

 h
ist

or
ie

s a
nd

 g
en

ea
lo

gi
es

; 
pr

ev
io

us
ly

 p
ub

lis
he

d 
or

 re
co

rd
ed

 e
th

no
gr

ap
hi

c 
in

te
rv

ie
w

s a
nd

 o
ra

l h
ist

or
ie

s;
 c

om
m

un
ity

 st
ud

ie
s,

 
ol

d 
m

ap
s a

nd
 p

ho
to

gr
ap

hs
; a

nd
 o

th
er

 a
rc

hi
va

l d
oc

um
en

ts
, i

nc
lu

di
ng

 c
or

re
sp

on
de

nc
e,

 
ne

w
sp

ap
er

 o
r a

lm
an

ac
 a

rt
ic

le
s,

 a
nd

 v
isi

to
r j

ou
rn

al
s.

 S
ec

on
da

ry
 so

ur
ce

 m
at

er
ia

ls 
su

ch
 a

s 
hi

st
or

ic
al

, s
oc

io
lo

gi
ca

l, 
an

d 
an

th
ro

po
lo

gi
ca

l t
ex

ts
, m

an
us

cr
ip

ts
, a

nd
 si

m
ila

r m
at

er
ia

ls,
 p

ub
lis

he
d 

an
d 

un
pu

bl
ish

ed
, s

ho
ul

d 
al

so
 b

e 
co

ns
ul

te
d.

 O
th

er
 m

at
er

ia
ls 

w
hi

ch
 sh

ou
ld

 b
e 

ex
am

in
ed

 in
cl

ud
e 

pr
io

r l
an

d 
us

e 
pr

op
os

al
s,

 d
ec

isi
on

s, 
an

d 
ru

lin
gs

 w
hi

ch
 p

er
ta

in
 to

 th
e 

st
ud

y 
ar

ea
. 

 3.
  

CU
LT

U
RA

L 
IM

PA
CT

 A
SS

ES
SM

EN
T 

CO
N

TE
N

TS
 

 In
 a

dd
iti

on
 to

 th
e 

co
nt

en
t r

eq
ui

re
m

en
ts

 fo
r e

nv
iro

nm
en

ta
l a

ss
es

sm
en

ts
 a

nd
 e

nv
iro

nm
en

ta
l 

im
pa

ct
 st

at
em

en
ts

, w
hi

ch
 a

re
 se

t o
ut

 in
 H

AR
 §

§ 
11

-2
00

-1
0 

an
d 

16
 th

ro
ug

h 
18

, t
he

 p
or

tio
n 

of
 th

e 
as

se
ss

m
en

t c
on

ce
rn

in
g 

cu
ltu

ra
l i

m
pa

ct
s s

ho
ul

d 
ad

dr
es

s,
 b

ut
 n

ot
 n

ec
es

sa
ril

y 
be

 li
m

ite
d 

to
, t

he
 

fo
llo

w
in

g 
m

at
te

rs
: 

 1.
  

A 
di

sc
us

sio
n 

of
 th

e 
m

et
ho

ds
 a

pp
lie

d 
an

d 
re

su
lts

 o
f c

on
su

lta
tio

n 
w

ith
 in

di
vi

du
al

s a
nd

 
or

ga
ni

za
tio

ns
 id

en
tif

ie
d 

by
 th

e 
pr

ep
ar

er
 a

s b
ei

ng
 fa

m
ili

ar
 w

ith
 c

ul
tu

ra
l p

ra
ct

ic
es

 a
nd

 fe
at

ur
es

 
as

so
ci

at
ed

 w
ith

 th
e 

pr
oj

ec
t a

re
a,

 in
cl

ud
in

g 
an

y 
co

ns
tr

ai
nt

s o
r l

im
ita

tio
ns

 w
hi

ch
 m

ig
ht

 h
av

e 
af

fe
ct

ed
 th

e 
qu

al
ity

 o
f t

he
 in

fo
rm

at
io

n 
ob

ta
in

ed
. 

2.
  

A 
de

sc
rip

tio
n 

of
 m

et
ho

ds
 a

do
pt

ed
 b

y 
th

e 
pr

ep
ar

er
 to

 id
en

tif
y,

 lo
ca

te
, a

nd
 se

le
ct

 th
e 

pe
rs

on
s i

nt
er

vi
ew

ed
, i

nc
lu

di
ng

 a
 d

isc
us

sio
n 

of
 th

e 
le

ve
l o

f e
ffo

rt
 u

nd
er

ta
ke

n.
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3.
  

Et
hn

og
ra

ph
ic

 a
nd

 o
ra

l h
ist

or
y 

in
te

rv
ie

w
 p

ro
ce

du
re

s,
 in

cl
ud

in
g 

th
e 

in
st

itu
tio

ns
 a

nd
 

re
po

sit
or

ie
s s

ea
rc

he
d,

 a
nd

 th
e 

le
ve

l o
f e

ffo
rt

 u
nd

er
ta

ke
n.

 T
hi

s d
isc

us
sio

n 
sh

ou
ld

 in
cl

ud
e,

 if
 

ap
pr

op
ria

te
, t

he
 p

ar
tic

ul
ar

 p
er

sp
ec

tiv
e 

of
 th

e 
au

th
or

s, 
an

y 
op

po
sin

g 
vi

ew
s,

 a
nd

 a
ny

 o
th

er
 

re
le

va
nt

 c
on

st
ra

in
ts

, l
im

ita
tio

ns
 o

r b
ia

se
s. 

6.
  

A 
di

sc
us

sio
n 

co
nc

er
ni

ng
 th

e 
cu

ltu
ra

l r
es

ou
rc

es
, p

ra
ct

ic
es

 a
nd

 b
el

ie
fs

 id
en

tif
ie

d,
 a

nd
, f

or
 

re
so

ur
ce

s a
nd

 p
ra

ct
ic

es
, t

he
ir 

lo
ca

tio
n 

w
ith

in
 th

e 
br

oa
d 

ge
og

ra
ph

ic
al

 a
re

a 
in

 w
hi

ch
 th

e 
pr

op
os

ed
 

ac
tio

n 
is 

lo
ca

te
d,

 a
s w

el
l a

s t
he

ir 
di

re
ct

 o
r i

nd
ire

ct
 si

gn
ifi

ca
nc

e 
or

 c
on

ne
ct

io
n 

to
 th

e 
pr

oj
ec

t s
ite

. 
7.

  
A 

di
sc

us
sio

n 
co

nc
er

ni
ng

 th
e 

na
tu

re
 o

f t
he

 c
ul

tu
ra

l p
ra

ct
ic

es
 a

nd
 b

el
ie

fs
, a

nd
 th

e 
sig

ni
fic

an
ce

 o
f t

he
 c

ul
tu

ra
l r

es
ou

rc
es

 w
ith

in
 th

e 
pr

oj
ec

t a
re

a,
 a

ffe
ct

ed
 d

ire
ct

ly
 o

r i
nd

ire
ct

ly
 b

y 
th

e 
pr

op
os

ed
 p

ro
je

ct
. 

8.
  

An
 e

xp
la

na
tio

n 
of

 c
on

fid
en

tia
l i

nf
or

m
at

io
n 

th
at

 h
as

 b
ee

n 
w

ith
he

ld
 fr

om
 p

ub
lic

 
di

sc
lo

su
re

 in
 th

e 
as

se
ss

m
en

t. 
9.

  
A 

di
sc

us
sio

n 
co

nc
er

ni
ng

 a
ny

 c
on

fli
ct

in
g 

in
fo

rm
at

io
n 

in
 re

ga
rd

 to
 id

en
tif

ie
d 

cu
ltu

ra
l 

re
so

ur
ce

s,
 p

ra
ct

ic
es

 a
nd

 b
el

ie
fs

. 
10

.  
An

 a
na

ly
sis

 o
f t

he
 p

ot
en

tia
l e

ffe
ct

 o
f a

ny
 p

ro
po

se
d 

ph
ys

ic
al

 a
lte

ra
tio

n 
on

 c
ul

tu
ra

l 
re

so
ur

ce
s,

 p
ra

ct
ic

es
 o

r b
el

ie
fs

; t
he

 p
ot

en
tia

l o
f t

he
 p

ro
po

se
d 

ac
tio

n 
to

 is
ol

at
e 

cu
ltu

ra
l r

es
ou

rc
es

, 
pr

ac
tic

es
 o

r b
el

ie
fs

 fr
om

 th
ei

r s
et

tin
g;

 a
nd

 th
e 

po
te

nt
ia

l o
f t

he
 p

ro
po

se
d 

ac
tio

n 
to

 in
tr

od
uc

e 
el

em
en

ts
 w

hi
ch

 m
ay

 a
lte

r t
he

 se
tt

in
g 

in
 w

hi
ch

 c
ul

tu
ra

l p
ra

ct
ic

es
 ta

ke
 p

la
ce

. 
11

.  
A 

bi
bl

io
gr

ap
hy

 o
f r

ef
er

en
ce

s,
 a

nd
 a

tt
ac

he
d 

re
co

rd
s o

f i
nt

er
vi

ew
s w

hi
ch

 w
er

e 
al

lo
w

ed
 to

 
be

 d
isc

lo
se

d.
 

 Th
e 

in
cl

us
io

n 
of

 th
is 

in
fo

rm
at
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C
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MARINE RESOURCES IMPACT ANALYSIS
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e 
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s 
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o
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 m
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o
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“T

u
rt
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rt
 S

h
o
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lin
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 o

n
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h
e 

N
o

rt
h

 S
h

o
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o
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O
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h

u
 a

n
d
 i

n
cl

u
d
es

 K
aw

el
a 

B
ay
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t 

th
e 
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r 

w
es

te
rn

 e
n

d
, 

T
u
rt

le
 B

ay
, 

K
u
ili

m
a 

P
o

in
t,

 a
n

d
 t

h
e 

K
u
ili

m
a 

B
ay

, 
to

 K
ah

u
k
u
 P

o
in

t 
(F

ig
u
re

 1
-1

).
 

E
ac

h
 o

f 
th

es
e 

b
ay

s 
an

d
 s

h
o
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lin

es
 h

av
e 

w
id

el
y 

d
if

fe
re

n
t 

p
h

ys
ic

al
 c

h
ar

ac
te

ri
st

ic
s 

th
at
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m

p
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t 
b

o
th

 t
h

e 
n

o
rm

al
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u
al

it
y 

o
f 

th
e 

w
at

er
 a

n
d

 t
h

e 
b

en
th

ic
 h

ab
it

at
s 

th
at

 s
u
p

p
o

rt
 t

h
e 

al
ga

e,
 c

o
ra

ls
, 
in

v
er

te
b

ra
te

s,
 f

is
h

, 
se

a 
tu

rt
le

s,
 a

n
d
 m

ar
in

e 
m

am
m

al
s 

th
at

 f
re

q
u
en

t 
th

is
 c

o
as

t.
 T

h
e 

p
ri

n
ci

p
le

 f
ac

to
rs

 i
n

fl
u
en

ci
n

g 
th

e 
n

ea
rs

h
o

re
 e

co
sy

st
em

 a
re

 t
h

e 
ge

o
lo

gy
 o

f 
th

e 
co

as
ta

l 
p

la
in

, 
th

e 
fo

u
r 

m
ai

n
 s

to
rm

 w
at

er
 o

u
tf

lo
w

s 
ac

ro
ss

 
th

e 
sh

o
re

lin
e,

 t
h

e 
n

ea
rs

h
o

re
 b

at
h

ym
et

ry
, 

th
e 

co
as

ta
l 

cu
rr

en
ts

 a
n

d
 w

av
es

, 
ex

tr
ac

ti
v
e 

fi
sh

er
ie

s,
 a

n
d
 

p
o

llu
ta

n
t 

lo
ad

s 
ge

n
er

at
ed

 b
o

th
 b

y 
n

at
u
re

 a
n

d
 b

y 
h

u
m

an
 a

ct
iv

it
ie

s.
 T

h
is

 s
ec

ti
o

n
 d

is
cu

ss
es

 f
ea

tu
re

s 
co

m
m

o
n

 t
o

 a
ll 

th
re

e 
sh

o
re

lin
e 

se
gm

en
ts
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o
a
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a
l 

G
e
o

lo
g

y
 a

n
d

 S
u

b
su
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a
c
e
 H

y
d

ro
lo

g
y
 

T
h

e 
ge

o
lo

gy
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n
d

 g
eo

m
o

rp
h

o
lo

gy
 o

f 
th

e 
sh

o
re

lin
e 

is
 e

x
tr

em
el

y 
im

p
o

rt
an

t 
to

 t
h

e 
n

ea
rs

h
o

re
 e

co
lo

gy
 a

s 
it

 p
ro

v
id

es
 t

h
e 

p
h

ys
ic

al
 s

u
b

st
ra

te
 u

p
o

n
 w

h
ic

h
 t

h
e 

ec
o

sy
st

em
 e

x
is

ts
. 

In
 a

d
d
it

io
n

, 
it

 d
ir

ec
ts

 w
at

er
 f

lo
w

 
in

 s
u
rf

ac
e 

ch
an

n
el

s 
an

d
 d

ef
in

es
 t

h
e 

su
b

te
rr

an
ea

n
 g

ro
u
n

d
w

at
er

 f
lo

w
. 

T
h

e 
sh

o
re

lin
e 

ge
o

lo
gy

 a
ls

o
 

in
fl

u
en

ce
s 

th
e 

ar
ea

s 
p

ro
te

ct
ed

 o
r 

ex
p

o
se

d
 t

o
 w

av
es

 a
n

d
 c

u
rr

en
ts

. 
 F

ro
m

 a
 r

eg
io

n
al

 p
er

sp
ec

ti
v
e,

 t
h

e 
K

ah
u
k
u
 c

o
as

tl
in

e 
(w

h
ic

h
 c

o
n

ta
in

s 
th

e 
T

u
rt

le
 B

ay
 R

es
o

rt
 S

h
o

re
lin

e)
 

co
n

si
st

s 
o

f 
a 

re
la

ti
v
el

y 
n

ar
ro

w
, 
fl

at
 c

o
as

ta
l 
p

la
in

 b
ac

k
ed

 b
y 

st
ee

p
 h

ill
s 

w
it

h
 s

te
ep

 v
al

le
ys

 h
o

ld
in

g 
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al
l 

fl
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h
y 

st
re

am
s.

 M
u
ch

 o
f 

th
e 

ch
ar

ac
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r 
o

f 
th

e 
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tl

in
e 
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 t

h
e 

re
su

lt
 o

f 
p
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t 

se
a 

le
v
el

 e
le

v
at

io
n

 c
h

an
ge

s.
 

D
u
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n
g 

p
er
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o

f 
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 l
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 t
h

e 
p

ri
m
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y 

st
re
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s 

ca
rv

ed
 c

h
an

n
el

s 
th

ro
u
gh

 w
h

at
 i

s 
n

o
w

 a
 

sh
al

lo
w

 r
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f 
ar

ea
 (

M
ac

d
o

n
al

d
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et
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l, 
1
9
9
0
).
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n

e 
su
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o
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 c
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ri
al

 p
h

o
to

gr
ap

h
s 

cu
tt
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g 
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u
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h
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 f
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m

 t
h
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n
d
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f 

T
u
rt

le
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ay
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ig

u
re
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 D
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g 
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 l
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 t
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p
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 t
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la
n

d
s,

 s
o

m
e 

o
f 

w
h

ic
h

 a
re

 t
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 c
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 c
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 c
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n
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 d
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h
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p
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at
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p
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 c
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p
ro

lo
n

ge
d

 r
ai

n
fa

ll 
ev

en
ts

, 
w

h
en

 s
u
rf

ac
e 

fl
o

w
s 

ar
e 

b
lo

ck
ed

 b
y 
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e 
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 d
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 T
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s 

n
at

u
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 o
f 
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 o
f 
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e 
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b
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o
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e 
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k
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 c
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e 
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0
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n
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d
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o
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n
d
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ro
u
gh
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h

ic
h
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ar

t 
o

f 
th

e 
ru

n
o

ff
 f

ro
m

 t
h

e 
m

o
u
n

ta
in

s 
en

te
rs

 t
h

e 
se

a.
 U

n
d
er

 m
o

st
 c

o
n

d
it

io
n

s 
ra

in
fa

ll 
an

d
 s

tr
ea

m
 f

lo
w

 f
ro

m
 t

h
e 

m
o

u
n

ta
in

s 
p

er
co

la
te

s 
in

to
 t

h
e 

gr
o

u
n

d
w

at
er

 a
n

d
 d

is
ch

ar
ge

s 
in

to
 t

h
e 

o
ce

an
 

th
ro

u
gh

 t
h

is
 k

ar
st

 c
av

e 
sy

st
em

. 

T
h

e 
re

gi
o

n
al

 g
ro

u
n

d
w

at
er

 f
lo

w
 d

ir
ec

ti
o

n
 i

n
 t

h
is

 a
re

a 
is

 t
o

 t
h

e 
n

o
rt

h
 o

r 
n

o
rt

h
ea

st
 a

n
d
 i

s 
d

iv
id

ed
 

b
et

w
ee

n
 

th
e 

sh
al

lo
w

 
ca

p
ro

ck
 

fl
o

w
 

an
d
 

th
e 

d
ee

p
er

 
b

as
al

 
d

is
ch

ar
ge

. 
T

ak
as

ak
i 

an
d
 

M
in

k
 

(1
9
8
5
) 

es
ti

m
at

ed
 t

h
at

 t
h

e 
co

as
ta

l 
d

is
ch

ar
ge

 i
n

 t
h

e 
K

ah
u
k
u
 a

re
a 

w
as

 3
.3

 m
g
/

m
ile

, 
o

r 
ab

o
u
t 

8
0
 c

u
b

ic
 f

ee
t 

o
f 

fr
es

h
 w

at
er

 p
er

 d
ay

 p
er

 l
in

ea
r 

fo
o

t 
o

f 
co

as
tl

in
e.

 T
h

is
 n

u
m

b
er

 i
n

cl
u
d

es
 b

o
th

 t
h

e 
d

ee
p
 b

ed
ro

ck
 a

n
d

 
sh

al
lo

w
 c

ap
-r

o
ck

 a
q
u
if

er
s.

 A
ss

u
m

in
g 

th
e 

sh
o

re
lin

e 
is

 s
im

ila
r 

to
 t

h
e 

„E
w

a 
p

la
in

 c
ap

ro
ck

 (
G

ia
m

b
el

lu
ca

, 
1
9
8
6
) 

an
d
 h

as
 a

 c
ap

ro
ck

 a
re

a 
o

v
er

 a
n

d
 a

b
o

v
e 

th
e 

d
ev

el
o

p
m

en
t 

o
f 

2
.3

 s
q
u
ar

e 
m

ile
s,

 t
h

e 
re

ch
ar

ge
 

fr
o

m
 r

ai
n

fa
ll 

sh
o

u
ld

 b
e 

6
.1

 p
er

ce
n

t,
 w

it
h

 2
0
 p

er
ce

n
t 

d
is

ch
ar

ge
 t

o
 t

h
e 

sh
al

lo
w

 c
ap

ro
ck

 f
ro

m
 d

ee
p
 

b
as

al
 f

lo
w

. 
T

h
is

 y
ie

ld
s 

a 
sh

al
lo

w
 d

is
ch

ar
ge

 o
f 

ab
o

u
t 

0
.6

6
 m

ill
io

n
 g

al
lo

n
s 

p
er

 d
ay

 p
er

 m
ile

, 
o

r 
ab

o
u
t 

1
7
 

cu
b

ic
 f

ee
t 

o
f 

fr
es

h
w

at
er

 d
is

ch
ar

ge
 p

er
 l

in
ea

r 
fo

o
t 

o
f 

co
as

tl
in

e 
p

er
 d

ay
. 

(A
p

p
en

d
ix

 D
 D

is
ch

ar
ge

 
C

al
cu

la
ti

o
n

s.
) 

D
u
ri

n
g 

p
er

io
d

s 
o

f 
h

ea
v
y 

ra
in

fa
ll 

th
e 

in
fi

lt
ra

ti
o

n
 c

ap
ac

it
y 

o
f 

th
e 

so
il 

an
d
 t

h
e 

ca
p
ac

it
y 

o
f 

th
e 

k
ar

st
 

co
n

d
u
it

s 
ar

e 
in

su
ff

ic
ie

n
t 

to
 c

ar
ry

 t
h

e 
fl

o
w

, 
an

d
 u

n
d
er

 t
h

es
e 

co
n

d
it

io
n

s 
si

gn
if

ic
an

t 
fl

o
o

d
in

g 
p

ro
b

le
m

s 
ca

n
 
re

su
lt

. 
B

ec
au

se
 
th

e 
m

aj
o

ri
ty

 
o

f 
th

e 
sh

o
re

lin
e 

is
 
h

ig
h

er
 
th

an
 

th
e 

in
la

n
d

 
ar

ea
s 

o
f 

th
e 

p
la

in
, 

st
o

rm
w

at
er

 t
en

d
s 

to
 p

o
o

l 
an

d
 c

au
se

 f
lo

o
d

in
g 

u
n

ti
l 

th
e 

sh
o

re
lin

e 
d
u
n

e 
p

er
im

et
er

 i
s 

b
re

ac
h

ed
 a

n
d
 t

h
e 

st
o

rm
w

at
er

 d
is

ch
ar

ge
s 

in
to

 t
h

e 
o

ce
an

. 
W

h
en

 t
h

e 
ca

p
ac

it
y 

o
f 

th
e 

so
il 

in
fi

lt
ra

ti
o

n
 a

n
d
 k

ar
st

 s
ys

te
m

 i
s 

ex
ce

ed
ed

, 
th

e 
ad

d
it

io
n

al
 s

to
rm

 w
at

er
 f

lo
o

d
s 

lo
w

-l
yi

n
g 

ar
ea

s 
o

n
 b

o
th

 s
id

es
 o

f 
K

am
eh

am
eh

a 
H

ig
h

w
ay

. 
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WinterSpringSummerFallWinterSpringSummerFallWinterSpringSummerFallWinterAverage AllWinterSummer

19901991199219931990-19932011 2011

Average Daily Total People at Kawela Bay25.420.018.824.532.823.411.813.314.033.825.324.318.222.059.660.6

Beach Activities (total)20.014.312.617.327.019.68.611.313.225.817.018.816.417.139.845.4

         Playing, walking on beach17.09.710.49.522.315.86.28.89.619.614.713.815.413.335.241.2

    Shorefishing3.04.72.27.84.83.82.42.53.66.22.35.01.03.84.64.2

Water Activities  (total)5.45.76.27.35.83.83.22.00.88.08.35.51.84.919.815.2

Swimming2.01.71.81.81.82.22.00.80.25.64.34.00.62.28.03.2

         Snorkelers0.00.00.00.00.00.41.40.50.02.81.01.50.00.62.81

         Swimming/Playing in Water0.80.31.81.81.81.00.60.30.22.83.32.50.01.35.22.2

         Divers1.21.30.00.00.00.80.00.00.00.00.00.00.60.30.00

Boating/Surfing3.44.04.45.54.01.61.21.30.62.44.01.51.22.711.812.0

Surfing1.02.72.23.03.01.20.21.30.60.60.31.00.61.43.611.2

         Standup0.01.00.20.00.30.00.00.00.00.00.00.00.00.12.24

         Surfing0.20.00.82.30.50.20.00.50.60.60.01.00.60.60.87

         Boogie Boards0.00.00.00.81.00.00.00.00.00.00.30.00.00.20.60.2

         Wind Surfers0.81.71.20.01.31.00.20.80.00.00.00.00.00.50.00

Kayaking0.00.01.40.00.30.00.20.00.00.02.70.30.60.48.228.6

         Kayak  0.00.01.40.00.30.00.20.00.00.02.70.30.60.47.628.6

         Kayak  fishing0.00.00.00.00.00.00.00.00.00.00.00.00.00.00.60

Boating2.41.30.82.50.80.40.80.00.01.81.00.30.00.90.00.2

         Canoe2.40.00.00.00.50.40.80.00.01.80.00.00.00.50.00

          Boat fishing0.00.00.00.00.00.00.00.00.00.00.00.00.00.00.00

         Boat0.01.30.82.50.30.00.00.00.00.01.00.30.00.50.00.2
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