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n
vi

ro
n
m

en
ta

l 
q
u
al

it
y 

an
d
 c

o
m

m
u
n
it
y 

h
ea

lt
h
.
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6

 1
.1

SI
N

G
LE

 A
N

D
 M

U
LT

I-
FA

M
IL

Y
 R

E
SI

D
E
N

T
IA

L 
SU

B
-D

IS
T

R
IC

T
S

T
h
e 

Si
n
gl

e-
 a

n
d
 M

u
lt
i-
 F

am
ily

 R
es

id
en

ti
al

 s
u
b
-d

is
tr

ic
ts

 c
o
n
ta

in
 H

o
n
u
aÿ

u
la

’s
 r

es
id

en
ti
al

 n
ei

gh
b
o
rh

o
o
d
s.

 
T

h
e 

to
ta

l 
n
u
m

b
er

 o
f 

re
si

d
en

ce
s 

th
at

 m
ay

 b
e 

co
n
st

ru
ct

ed
 o

n
-s

it
e 

in
 H

o
n
u
aÿ

u
la

 w
ill

 n
o
t 

ex
ce

ed
 1

,1
5
0
.  

H
o
m

es
 a

re
 p

ri
ce

d
 f
o
r 

a 
ra

n
ge

 o
f 
co

n
su

m
er

 g
ro

u
p
s,

 in
cl

u
d
in

g 
w

o
rk

fo
rc

e 
af

fo
rd

ab
le

 h
o
m

es
.  

B
ec

au
se

 o
f 

th
e 

P
ro

p
er

ty
’s

 e
le

va
ti
o
n
s 

an
d
 t

o
p
o
gr

ap
h
y,

 m
an

y 
h
o
m

es
 w

ill
 h

av
e 

go
lf 

co
u
rs

e 
an

d
/o

r 
o
ce

an
 v

ie
w

s.

1
.2

V
IL

LA
G

E
 M

IX
E
D

 U
SE

 S
U

B
-D

IS
T

R
IC

T

T
h
e 

V
ill

ag
e 

M
ix

ed
 U

se
 s

u
b
-d

is
tr

ic
t 

al
lo

w
s 

fo
r 

a 
m

ix
 o

f 
re

si
d
en

ti
al

, 
co

m
m

er
ci

al
, 

an
d
 r

ec
re

at
io

n
al

 a
n
d
 

co
m

m
u
n
it
y 

fa
ci

lit
ie

s 
se

rv
in

g 
th

e 
n
ee

d
s 

o
f 
H

o
n
u
aÿ

u
la

 r
es

id
en

ts
 a

n
d
 g

u
es

ts
.

T
h
e 

in
te

n
t 

o
f 

th
e 

V
ill

ag
e 

M
ix

ed
 U

se
 s

u
b
-d

is
tr

ic
t 

is
 t

o
 c

re
at

e 
co

m
m

u
n
it
y 

id
en

ti
ty

 a
n
d
 c

h
ar

ac
te

r 
w

it
h
 

la
n
d
m

ar
k 

b
u
ild

in
gs

 a
n
d
 g

ro
u
p
in

g 
o
f 
se

rv
ic

es
 w

it
h
in

 a
 c

en
tr

al
 c

o
re

 t
h
at

 i
n
cl

u
d
es

 a
 m

ix
 o

f 
u
se

s.
  

P
er

m
it
-

te
d
 u

se
s 

in
 t

h
e 

vi
lla

ge
 m

ix
ed

 u
se

 d
is

tr
ic

t 
in

cl
u
d
e:

 r
et

ai
l 

fo
o
d
 a

n
d
 b

ev
er

ag
e 

es
ta

b
lis

h
m

en
ts

; 
gr

o
ce

ry
 

fa
ci

lit
ie

s.

1
.3

R
E
C

R
E
A

T
IO

N
 A

N
D

 O
P
E
N

 S
P
A

C
E
/U

T
IL

IT
Y

 S
U

B
-D

IS
T

R
IC

T

T
h
e 

R
ec

re
at

io
n
 a

n
d
 O

p
en

 S
p
ac

e/
U

ti
lit

y 
su

b
-d

is
tr

ic
t 

m
ay

 in
cl

u
d
e:

 t
h
e 

go
lf 

co
u
rs

e 
an

d
 g

o
lf 

d
ri

vi
n
g 

ra
n
ge

; 
co

m
m

u
n
it
y 

an
d
 r

ec
re

at
io

n
 c

en
te

rs
; p

ar
ks

 a
n
d
 p

la
yg

ro
u
n
d
s;

 n
at

iv
e 

p
la

n
t 

co
n
se

rv
at

io
n
 a

re
as

; l
an

d
sc

ap
ed

 
co

m
m

o
n
 o

r 
o
p
en

 s
p
ac

e 
ar

ea
s;

 t
ra

ils
 a

n
d
 b

ik
e-

p
ed

es
tr

ia
n
 w

ay
s;

 d
ra

in
ag

e,
 u

ti
lit

y,
 a

n
d
 e

ro
si

o
n
 c

o
n
tr

o
l 

sy
st

em
s;

 w
el

ls
 a

n
d
 r

es
er

vo
ir

s;
 a

n
d
 g

re
en

h
o
u
se

s 
an

d
 n

u
rs

er
ie

s 
fo

r 
th

e 
p
ro

p
ag

at
io

n
 o

f 
p
la

n
ts

.

O
p
en

 s
p
ac

e 
in

 t
h
e 

R
ec

re
at

io
n
 a

n
d
 O

p
en

 S
p
ac

e/
U

ti
lit

y 
su

b
-d

is
tr

ic
t 

in
cl

u
d
es

 l
an

d
sc

ap
ed

 b
u
ff
er

s,
 d

ra
in

-
ag

e 
w

ay
s,

 a
n
d
 s

te
ep

 t
o
p
o
gr

ap
h
ic

 f
ea

tu
re

s.
  
A

 m
aj

o
r 

b
u
ff
er

 z
o
n
e 

is
 lo

ca
te

d
 b

et
w

ee
n
 M

au
i M

ea
d
o
w

s 
an

d
 

H
o
n
u
aÿ

u
la

. 
 T

h
is

 b
u
ff
er

 a
re

a 
is

 a
t 

le
as

t 
1
0
0
 f
ee

t 
w

id
e 

co
n
si

st
in

g 
o
f 
a 

5
0
-f

o
o
t 

w
id

e 
la

n
d
sc

ap
e 

b
u
ff
er

 a
n
d
 

a 
la

n
d
sc

ap
ed

 r
o
ad

w
ay

. 
 O

th
er

 m
aj

o
r 

b
u
ff
er

 a
re

as
 i
n
cl

u
d
e 

ar
ea

s 
b
o
rd

er
in

g 
P
i‘i

la
n
i 
H

ig
h
w

ay
.

1
.4

G
O

LF
 C

O
U

R
SE

 A
N

D
 C

LU
B

H
O

U
SE

T
h
e 

h
o
m

eo
w

n
er

’s
 g

o
lf 

co
u
rs

e 
an

d
 c

lu
b
h
o
u
se

 in
cl

u
d
es

: a
n
 1

8
-h

o
le

 c
h
am

p
io

n
sh

ip
 g

o
lf 

co
u
rs

e;
 g

o
lf 

p
ra

c-
ti
ce

 r
an

ge
; 

cl
u
b
h
o
u
se

 f
ac

ili
ty

 w
it
h
 a

 r
es

ta
u
ra

n
t;
 p

ro
-s

h
o
p
; 

sp
a;

 a
n
d
 i

n
d
o
o
r 

an
d
 o

u
td

o
o
r 

re
cr

ea
ti
o
n
al

 
am

en
it
ie

s.
  

T
h
e 

go
lf 

co
u
rs

e 
an

d
 d

ri
vi

n
g 

ra
n
ge

 a
re

 p
ar

t 
o
f 

th
e 

R
ec

re
at

io
n
 a

n
d
 O

p
en

 S
p
ac

e/
U

ti
lit

y 
su

b
-

d
is

tr
ic

t;
 t

h
e 

cl
u
b
h
o
u
se

 a
n
d
 r

el
at

ed
 f
ac

ili
ti
es

 a
re

 w
it
h
in

 t
h
e 

V
ill

ag
e 

M
ix

ed
 U

se
 s

u
b
-d

is
tr

ic
t.
  

M
aj

o
r 

p
o
r-

ti
o
n
s 

o
f 
th

e 
go

lf 
co

u
rs

e 
h
av

e 
b
ee

n
 d

es
ig

n
ed

 a
s 

an
 i
n
te

gr
al

 p
ar

t 
o
f 
th

e 
co

m
m

u
n
it
y’

s 
d
ra

in
ag

e 
sy

st
em

.

H
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n
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s

7

1
.5

C
IR

C
U

LA
T

IO
N

 A
N

D
 R

O
A

D
W

A
Y

S

P
i‘i

la
n
i H

ig
h
w

ay
 p

ro
vi

d
es

 p
ri

m
ar

y 
ac

ce
ss

 t
o
 H

o
n
u
aÿ

u
la

 f
ro

m
 t

h
e 

in
te

rs
ec

ti
o
n
 o

f 
P
i‘i

la
n
i H

ig
h
w

ay
/W

ai
le

a 
Ik

e 
D

ri
ve

. 
A

t 
o
r 

b
ef

o
re

 t
h
e 

co
m

p
le

ti
o
n
 o

f 
5
0
 p

er
ce

n
t 

o
f 
H

o
n
u
aÿ

u
la

, 
P
i‘i

la
n
i 
H

ig
h
w

ay
 w

ill
 b

e 
ex

te
n
d
ed

 
so

u
th

 w
it
h
 t

w
o
 l

an
es

 f
ro

m
 W

ai
le

a 
Ik

e 
D

ri
ve

 t
o
 p

ro
vi

d
e 

a 
co

n
n
ec

ti
o
n
 w

it
h
 a

n
 e

x
te

n
si

o
n
 o

f 
K

au
ka

h
i 

St
re

et
 i
n
 W

ai
le

a 
R

es
o
rt

.

A
 s

ys
te

m
 o

f 
p
ed

es
tr

ia
n
 a

n
d
 b

ik
e 

p
at

h
s 

is
 in

te
gr

at
ed

 a
lo

n
g 

th
e 

co
m

m
u
n
it
y’

s 
ro

ad
w

ay
s 

an
d
 o

p
en

 s
p
ac

es
.  

T
h
is

 s
ec

o
n
d
ar

y 
ci

rc
u
la

ti
o
n
 s

ys
te

m
 o

f 
lin

ke
d
 p

ed
es

tr
ia

n
/b

ik
e 

tr
ai

ls
 p

ro
vi

d
es

 a
n
o
th

er
 o

p
ti
o
n
 f
o
r 

tr
av

el
in

g 
w

it
h
in

 t
h
e 

co
m

m
u
n
it
y.

  
T

h
e 

co
m

m
u
n
it
y 

tr
ai

l s
ys

te
m

 c
o
n
n
ec

ts
 r

es
id

en
ti
al

 a
re

as
 t

o
 t

h
e 

vi
lla

ge
 m

ix
ed

 u
se

 
ar

ea
s,

 n
ei

gh
b
o
rh

o
o
d
 p

ar
ks

, 
go

lf 
co

u
rs

e 
cl

u
b
h
o
u
se

, 
an

d
 o

th
er

 a
re

as
.
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8

th
e 

co
n
te

x
t 

o
f 
su

rr
o
u
n
d
in

g 
ar

ea
s.

  
T

h
e 

fo
llo

w
in

g 
ar

e 
gu

id
in

g 
co

m
m

u
n
it
y 

p
ri

n
ci

p
le

s 
th

at
 h

av
e 

b
ee

n
 i
n
-

co
rp

o
ra

te
d
 i
n
 t

h
e 

p
la

n
n
in

g 
an

d
 d

es
ig

n
 o

f 
H

o
n
u
aÿ

u
la

:

H
O
N
U
A
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L
A

D
e
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g

n
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u
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e
li

n
e

s

9

H
o
n
u
a’

u
la

 i
s 

su
b
je

ct
 t

o
 a

ll 
fe

d
er

al
, 

st
at

e,
 a

n
d
 c

o
u
n
ty

 s
ta

tu
te

s,
 o

rd
in

an
ce

s,
 r

u
le

s,
 a

n
d
 r

eg
u
la

ti
o
n
s,

 a
n
d
 

sh
al

l b
e 

fu
rt

h
er

 s
u
b
je

ct
 t

o
 t

h
e 

fo
llo

w
in

g 
st

an
d
ar

d
s 

in
cl

u
d
ed

 w
it
h
in

 t
h
e 

P
ro

je
ct

 D
is

tr
ic

t 
zo

n
in

g 
o
rd

in
an

ce
 

(C
h
ap

te
r 

1
9
.9

0
A

, 
M

C
C

) 
an

d
 t

h
e 

C
h
an

ge
 i
n
 Z

o
n
in

g 
o
rd

in
an

ce
 (

O
rd

in
an

ce
 3

5
5
4
 (

2
0
0
8
))

:

A
.

E
n
vi

ro
n
m

en
t.

1
. 

 E
x
is

ti
n
g 

n
at

u
ra

l 
d
ra

in
ag

ew
ay

s 
sh

al
l 

re
m

ai
n
 a

s 
o
p
en

 s
p
ac

es
 a

n
d
 t

h
ei

r 
h
ar

d
en

in
g 

is
 

d
is

co
u
ra

ge
d
, 

p
ro

vi
d
ed

 t
h
at

 l
an

d
sc

ap
in

g,
 w

al
kw

ay
s,

 b
ik

ew
ay

s,
 r

o
ad

w
ay

s,
 f

en
ce

s,
 

d
ra

in
ag

e,
 a

n
d
 m

in
o
r 

re
cr

ea
ti
o
n
al

 a
n
d
 o

th
er

 s
tr

u
ct

u
re

s,
 t

h
at

 d
o
 n

o
t 

d
et

ra
ct

 f
ro

m
 

th
e 

n
at

u
ra

l e
n
vi

ro
n
m

en
t 

o
r 

ad
ve

rs
el

y 
af

fe
ct

 d
ra

in
ag

ew
ay

s 
an

d
 im

p
ro

ve
m

en
ts

, m
ay

 
b
e 

p
er

m
it
te

d
.

2
. 

 T
h
e 

d
ra

in
ag

e 
m

as
te

r 
p
la

n
 s

h
al

l 
in

co
rp

o
ra

te
 t

h
e 

go
lf 

co
u
rs

e 
an

d
 o

p
en

 s
p
ac

es
 a

s 
ar

ea
s 

fo
r 

st
o
rm

w
at

er
 d

et
en

ti
o
n
 a

n
d
 d

es
ilt

in
g 

b
as

in
s.

3
.  

W
h
en

 g
ra

d
in

g 
is

 n
ec

es
sa

ry
, r

et
ai

n
in

g 
ex

is
ti
n
g 

ro
lli

n
g 

to
p
o
gr

ap
h
y 

an
d
 n

at
u
ra

l d
ra

in
-

ag
ew

ay
s 

is
 s

tr
o
n
gl

y 
en

co
u
ra

ge
d
.

1
.  

T
h
e 

re
q
u
ir

em
en

ts
 o

f 
C

h
ap

te
r 

1
6
.1

6
 M

C
C

 s
h
al

l a
p
p
ly

 t
o
 a

ll 
u
se

s 
w

it
h
in

 H
o
n
u
a’

u
la

.  

in
 n

ew
 b

u
ild

in
gs

 a
n
d
 n

ew
 c

o
n
st

ru
ct

io
n
 i
n
 e

x
is

ti
n
g 

b
u
ild

in
gs

.

2
. 
 A

ll 
re

si
d
en

ti
al

 e
n
er

gy
 s

ys
te

m
s 

sh
al

l 
b
e 

d
es

ig
n
ed

 a
n
d
 c

o
n
st

ru
ct

ed
 t

o
 m

ee
t 

al
l 
ap

-
p
lic

ab
le

 E
N

E
R

G
Y

 S
T

A
R

 r
eq

u
ir

em
en

ts
 e

st
ab

lis
h
ed

 b
y 

th
e 

C
lim

at
e 

P
ro

te
ct

io
n
 D

iv
i-

si
o
n
 o

f 
th

e 
U

n
it
ed

 S
ta

te
s 

E
n
vi

ro
n
m

en
ta

l P
ro

te
ct

io
n
 A

ge
n
cy

 in
 e

ff
ec

t 
at

 t
h
e 

ti
m

e 
o
f 

co
n
st

ru
ct

io
n
. 
 E

n
er

gy
 s

ys
te

m
s 

in
cl

u
d
e 

al
l 
h
o
t 

w
at

er
 s

ys
te

m
s,

 r
o
o
f 
an

d
 a

tt
ic

 a
re

as
, 

o
u
ts

id
e 

w
al

ls
, 
w

in
d
o
w

s,
 a

ir
 c

o
o
lin

g 
sy

st
em

s,
 a

n
d
 h

ea
ti
n
g 

sy
st

em
s.

3
. 
 A

ll 
re

si
d
en

ti
al

 u
n
it
s 

sh
al

l 
b
e 

eq
u
ip

p
ed

 w
it
h
 a

 p
ri

m
ar

y 
h
o
t 

w
at

er
 s

ys
te

m
 a

t 
le

as
t 

as
 

le
as

t 
8
0
 p

er
ce

n
t 

o
f 
th

e 
h
o
t 

w
at

er
 d

em
an

d
 f
o
r 

th
e 

re
sp

ec
ti
ve

 u
n
it
s.

4
. 

 A
ll 

ai
r 

co
o
lin

g 
sy

st
em

s 
an

d
 a

ll 
h
ea

ti
n
g 

sy
st

em
s 

fo
r 

la
u
n
d
ry

 f
ac

ili
ti
es

, 
sw

im
m

in
g 

te
ch

n
o
lo

gy
.
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 G
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e
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1
0

C
.

In
fr

as
tr

u
ct

u
re

 a
n
d
 P

u
b
lic

 S
er

vi
ce

s.

1
. 

 H
o
n
u
a’

u
la

 s
h
al

l 
n
o
t 

b
u
rd

en
 g

o
ve

rn
m

en
t 

ag
en

ci
es

 b
y 

re
q
u
ir

in
g 

th
e 

p
ro

vi
si

o
n
 o

f 
m

aj
o
r 

in
fr

as
tr

u
ct

u
re

 i
m

p
ro

ve
m

en
ts

 o
r 

p
u
b
lic

 s
er

vi
ce

s.

2
. 

 H
o
n
u
a’

u
la

, 
w

ill
 d

ev
el

o
p
, 

m
ai

n
ta

in
, 

an
d
 o

p
er

at
e,

 a
 p

ri
va

te
 w

at
er

 s
o
u
rc

e,
 s

to
ra

ge
 

fa
ci

lit
ie

s,
 a

n
d
 t

ra
n
sm

is
si

o
n
 l
in

es
 i
n
 a

cc
o
rd

an
ce

 w
it
h
 D

ep
ar

tm
en

t 
o
f 

W
at

er
 S

u
p
p
ly

 
st

an
d
ar

d
s 

an
d
 a

ll 
ap

p
lic

ab
le

 c
o
m

m
u
n
it
y 

p
la

n
s.

3
. 

 H
o
n
u
a’

u
la

 r
o
ad

w
ay

s 
m

ay
 m

ee
t 

st
an

d
ar

d
s 

fo
r 

p
ri

va
te

, 
n
o
n
d
ed

ic
ab

le
, 

re
so

rt
-r

es
-

id
en

ti
al

 r
o
ad

w
ay

 a
n
d
 p

ed
es

tr
ia

n
 a

cc
es

s 
in

 a
cc

o
rd

an
ce

 w
it
h
 h

ea
lt
h
 a

n
d
 s

af
et

y 
re

-
q
u
ir

em
en

ts
.

4
. 
 R

o
ad

w
ay

s 
w

ill
 i
n
co

rp
o
ra

te
 l
an

d
sc

ap
ed

 b
ik

e/
p
ed

es
tr

ia
n
 w

ay
s 

as
 p

ar
t 

o
f 
a 

co
m

p
re

-
h
en

si
ve

 s
ys

te
m

 o
f 
la

n
d
sc

ap
e 

ro
ad

s 
an

d
 b

ik
e/

p
ed

es
tr

ia
n
 w

ay
s.

5
. 
 N

o
n
p
o
ta

b
le

 w
at

er
 s

h
al

l 
b
e 

u
se

d
 f
o
r 

al
l 
ir

ri
ga

ti
o
n
 p

u
rp

o
se

s.

D
.

A
rc

h
it
ec

tu
ra

l 
D

es
ig

n
.

1
.  

E
ac

h
 b

u
ild

in
g 

o
r 

st
ru

ct
u
re

 s
h
al

l b
e 

d
es

ig
n
ed

 b
y 

a 
lic

en
se

d
 a

rc
h
it
ec

t 
in

 c
o
n
fo

rm
an

ce
 

w
it
h
 t

h
e 

in
te

n
t 

o
f 
H

o
n
u
a’

u
la

 a
n
d
 t

h
es

e 
d
es

ig
n
 g

u
id

el
in

es
. 

2
. 
 T

h
e 

ar
ch

it
ec

t 
o
f 

H
o
n
u
aÿ

u
la

 s
h
o
u
ld

 a
ct

 a
s 

a 
b
ri

d
ge

 b
et

w
ee

n
 t

h
e 

n
at

u
ra

l 
an

d
 m

an
-

m
ad

e 
en

vi
ro

n
m

en
t.
  

A
cc

o
rd

in
gl

y,
 b

u
ild

in
g 

d
es

ig
n
 s

h
o
u
ld

 b
lu

r 
th

e 
d
is

ti
n
ct

io
n
 b

e-
tw

ee
n
 i
n
d
o
o
r 

an
d
 o

u
td

o
o
r 

sp
ac

e,
 e

q
u
al

 e
m

p
h
as

is
 s

h
o
u
ld

 b
e 

p
la

ce
d
 o

n
 t

h
e 

sp
ac

es
 

b
et

w
ee

n
 b

u
ild

in
gs

, a
n
d
 s

tr
u
ct

u
re

s 
sh

o
u
ld

 r
ec

ed
e 

in
to

 t
h
e 

la
n
d
sc

ap
e 

as
 o

p
p
o
se

d
 t

o
 

d
o
m

in
at

in
g 

it
.

3
.  

C
re

at
e 

b
u
ild

in
gs

 t
h
at

 a
re

 u
n
iq

u
e 

to
 t
h
ei

r 
lo

ca
ti
o
n
s 

an
d
 r

eq
u
ir

em
en

ts
, w

h
ile

 r
em

ai
n
-

in
g 

co
n
si

st
en

t 
w

it
h
 t

h
e 

o
ve

ra
ll 

A
rc

h
it
ec

tu
ra

l 
D

es
ig

n
 o

b
je

ct
iv

es
 o

f 
th

e 
co

m
m

u
n
it
y.

4
.  

T
h
e 

h
ei

gh
t 

o
f a

n
y 

st
ru

ct
u
re

 w
it
h
in

 H
o
n
u
a’

u
la

 s
h
al

l b
e 

m
ea

su
re

d
 in

 a
cc

o
rd

an
ce

 w
it
h
 

Se
ct

io
n
 1

9
.0

4
.0

4
0
, 
M

C
C

.

E
.

La
n
d
sc

ap
e 

P
la

n
ti
n
g.

1
. 
 C

o
m

p
re

h
en

si
ve

 l
an

d
sc

ap
in

g 
sh

al
l 
b
e 

p
ro

vi
d
ed

 f
o
r 

al
l 
co

m
m

u
n
it
y 

co
m

m
o
n
 a

re
as

, 
in

cl
u
d
in

g 
al

o
n
g 

st
re

et
s 

an
d
 d

ra
in

ag
ew

ay
s,

 a
n
d
 i
n
 i
m

p
ro

ve
d
 o

p
en

 s
p
ac

es
.

2
.  

La
n
d
sc

ap
in

g 
sh

al
l b

e 
co

n
si

d
er

ed
 a

n
 in

te
gr

al
 e

le
m

en
t 

o
f H

o
n
u
a’

u
la

 a
n
d
 s

h
al

l b
e 

u
se

d
 

3
. 

 E
x
is

ti
n
g 

n
at

iv
e 

H
aw

ai
ia

n
 s

p
ec

ie
s 

sh
al

l 
b
e 

re
ta

in
ed

 o
r 

re
lo

ca
te

d
, 

to
 t

h
e 

ex
te

n
t 

p
ra

ct
ic

ab
le

.
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O
N
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L
A

D
e

si
g

n
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u
id

e
li

n
e

s

1
1

4
. 
 U

se
 o

f 
n
at

iv
e 

H
aw

ai
ia

n
 s

p
ec

ie
s 

is
 s

tr
o
n
gl

y 
en

co
u
ra

ge
d
.

5
. 

 W
it
h
in

 t
h
e 

so
u
th

er
n
 p

o
rt

io
n
 o

f 
H

o
n
u
a’

u
la

 a
 N

at
iv

e 
P
la

n
t 

P
re

se
rv

at
io

n
 A

re
a 

is
 

si
te

s 
w

o
rt

h
y 

o
f 
p
re

se
rv

at
io

n
, 
re

st
o
ra

ti
o
n
, 
an

d
 i
n
te

rp
re

ta
ti
o
n
 f
o
r 

p
u
b
lic

 e
d
u
ca

ti
o
n
 

an
d
 e

n
ri

ch
m

en
t.
 N

o
 d

ev
el

o
p
m

en
t 

is
 a

llo
w

ed
 w

it
h
in

 t
h
e 

N
at

iv
e 

P
la

n
t 

P
re

se
rv

at
io

n
 

A
re

a 
o
th

er
 t

h
an

 f
en

ce
s,

 t
ra

ils
, 

an
d
 s

tr
u
ct

u
re

s 
n
ec

es
sa

ry
 f

o
r 

th
e 

m
ai

n
te

n
an

ce
 o

f 
th

e 
ar

ea
.

la
n
d
sc

ap
ed

 b
u
ff
er

 a
re

a 
w

it
h
in

 i
t.
  

N
o
 s

tr
u
ct

u
re

s,
 e

x
ce

p
t 

re
ar

 a
n
d
 s

id
e 

b
o
u
n
d
ar

y 
w

al
ls

 o
r 

fe
n
ce

s 
an

d
 g

ar
d
en

 w
al

ls
 n

o
 h

ig
h
er

 t
h
an

 s
ix

 (
6
) 

fe
et

, 
ar

e 
p
er

m
it
te

d
 i
n
 t

h
e 

b
u
ff
er

.

7
. 
 A

 m
in

im
u
m

 2
0
 f
o
o
t 

w
id

e 
la

n
d
sc

ap
e 

b
u
ff
er

 a
re

a 
is

 e
st

ab
lis

h
ed

 b
et

w
ee

n
 a

n
y 

si
n
gl

e-
fa

m
ily

 a
n
d
 m

u
lt
ifa

m
ily

 d
ev

el
o
p
m

en
t 

ad
jo

in
in

g 
P
iil

an
i 
H

ig
h
w

ay
 e

x
te

n
si

o
n
 c

o
rr

id
o
r.

F.
Si

gn
s

A
 c

o
m

p
re

h
en

si
ve

 s
ig

n
 p

ro
gr

am
, c

o
n
si

st
en

t 
w

it
h
 C

h
ap

te
r 

1
6
.1

2
A

, M
C

C
, i

s 
es

ta
b
lis

h
ed

 
fo

r 
al

l 
si

gn
s 

w
it
h
in

 H
o
n
u
a’

u
la

. 
 T

h
e 

co
m

p
re

h
en

si
ve

 s
ig

n
 p

ro
gr

am
 s

h
al

l 
in

cl
u
d
e 

d
et

ai
ls

 
re

ga
rd

in
g,

 t
yp

e,
 n

u
m

b
er

 a
llo

w
ab

le
, 

ar
ea

, 
fo

rm
at

, 
co

n
ce

p
tu

al
 d

es
ig

n
, 

co
lo

r 
sc

h
em

e,
 

b
u
ild

in
g 

m
at

er
ia

ls
, 
lig

h
ti
n
g,

 a
n
d
 i
n
st

al
la

ti
o
n
.



H
O
N
U
A
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L
A

D
e

si
g

n
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u
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e
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n
e

s

1
2

T
h
e 

fo
llo

w
in

g 
ex

am
p
le

s 
su

gg
es

t 
a 

ra
n
ge

 o
f 
ac

ce
p
ta

b
le

 r
es

id
en

ti
al

 a
n
d
 m

ix
ed

 u
se

 d
ev

el
o
p
m

en
t.
  

T
h
es

e 

m
ar

ke
t 

d
em

an
d
s 

o
ve

r 
ti
m

e.
  

T
h
e 

fo
llo

w
in

g 
ar

e 
th

e 
gu

id
in

g 
p
ri

n
ci

p
le

s 
in

co
rp

o
ra

te
d
 i
n
 t

h
is

 d
o
cu

m
en

t:

(O
rd

in
an

ce
 3

5
5
4
 (

2
0
0
8
) 

an
d
 r

el
at

ed
 d

ev
el

o
p
m

en
t 

st
an

d
ar

d
s;

4
.1

IN
D

IV
ID

U
A

L 
H

O
M

E
SI

T
E
 D

IA
G

R
A

M
S 

/ 
B

U
IL

D
IN

G
 E

N
V

E
LO

P
E
S

-
et

er
s 

su
ch

 a
s 

b
u
ild

in
g 

en
ve

lo
p
e 

ar
ea

s,
 b

u
ild

in
g 

se
tb

ac
ks

, p
ad

 e
le

va
ti
o
n
s,

 a
n
d
 m

ax
im

u
m

 r
o
o
f 
el

ev
at

io
n
s.

  
A

s 
ap

p
lic

ab
le

, 
u
ti
lit

y 
ea

se
m

en
ts

 a
re

 i
n
d
ic

at
ed

 o
n
, 
an

d
 c

o
n
si

st
en

t 
w

it
h
, 
th

e 
si

te
 i
m

p
ro

ve
m

en
t 

p
la

n
s.

  
In

 -
p
le

 H
o
m

es
it
e 

D
ia

gr
am

 a
n
d
 e

ac
h
 I

n
d
iv

id
u
al

 H
o
m

es
it
e 

D
ia

gr
am

 f
o
r 

th
e 

su
b
je

ct
 l
o
t.
  

B
u
ild

in
g 

en
ve

lo
p
e 

p
la

n
n
in

g 
an

d
 d

es
ig

n
 o

b
je

ct
iv

es
 f
o
r 

H
o
n
u
a’

u
la

.

A
n
 I

n
d
iv

id
u
al

 H
o
m

es
it
e 

D
ia

gr
am

 f
o
r 

ea
ch

 l
o
t 

sh
al

l 
b
e 

in
cl

u
d
ed

 i
n
 t

h
e 

in
it
ia

l 
an

d
 a

n
y 

su
b
se

q
u
en

t 
Sa

le
s 

an
d
 a

p
p
ro

ve
d
 b

y 
th

e 
D

R
C

.

St
ru

ct
u
re

s 
w

it
h
in

 t
h
e 

b
u
ild

in
g 

en
ve

lo
p
e 

sh
al

l 
co

n
fo

rm
 t

o
 t

h
e 

m
ax

im
u
m

 b
u
ild

in
g 

h
ei

gh
t 

re
q
u
ir

em
en

ts
, 

b
u
ild

in
gs

, 
o
r 

tr
el

lis
es

, 
sh

al
l 
ex

te
n
d
 b

ey
o
n
d
 t

h
e 

In
d
iv

id
u
al

 H
o
m

es
it
e’

s 
b
u
ild

in
g 

en
ve

lo
p
e 

lim
it
s,

 w
it
h
 t

h
e 

si
d
e 

an
d
 f
ro

n
t 

ya
rd

 s
et

b
ac

ks
.

D
ep

en
d
in

g 
o
n
 c

h
ar

ac
te

ri
st

ic
s 

o
f 
th

e 
In

d
iv

id
u
al

 H
o
m

es
it
e,

 s
p
ec

ia
l 
se

tb
ac

ks
 a

n
d
 h

ei
gh

t 
re

st
ri

ct
io

n
s 

h
av

e 
b
ee

n
 e

st
ab

lis
h
ed

. 
 T

h
es

e 
re

st
ri

ct
io

n
s 

en
h
an

ce
 v

ie
w

 p
la

n
es

 o
f 

o
th

er
 h

o
m

es
it
es

 a
n
d
 p

ro
vi

d
e 

la
n
d
sc

ap
e 

tr
an

si
ti
o
n
 a

re
as

 t
h
at

 a
re

 c
o
n
si

st
en

t 
w

it
h
 t

h
e 

n
at

u
ra

l 
ar

ea
s 

o
r 

fr
in

ge
 a

re
as

 o
f 
th

e 
ad

ja
ce

n
t 

go
lf 

co
u
rs

e.

H
O
N
U
A
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L
A

D
e

si
g

n
 G

u
id

e
li

n
e

s

1
3

4
.2

C
O

N
SO

LI
D

A
T

IO
N

 O
F 

LO
T

S

W
h
en

 t
w

o
 o

r 
m

o
re

 I
n
d
iv

id
u
al

 H
o
m

es
it
es

 a
re

 c
o
m

b
in

ed
 a

n
d
 c

o
n
so

lid
at

ed
 i

n
to

 o
n
e 

h
o
m

es
it
e,

 t
h
e 

D
R

C
 w

ill
 d

es
ig

n
at

e 
a 

n
ew

 h
o
m

es
it
e 

d
ia

gr
am

/b
u
ild

in
g 

en
ve

lo
p
e,

 b
as

ed
 o

n
 t

h
e 

n
ew

 I
n
d
iv

id
u
al

 H
o
m

es
it
e 

b
o
u
n
d
ar

ie
s 

an
d
 c

o
n
si

st
en

t 
w

it
h
 t

h
es

e 
D

es
ig

n
 G

u
id

el
in

es
.

Fi
gu

re
 4

.1
 -

 S
am

p
le

 H
o
m

es
it
e 

D
ia

gr
am



H
O
N
U
A
‘U

L
A

D
e

si
g

n
 G

u
id

e
li

n
e

s

1
4

4
.3

SE
T

B
A

C
K

S

Se
tb

ac
ks

 f
o
r 

th
e 

In
d
iv

id
u
al

 H
o
m

es
it
es

 h
av

e 
b
ee

n
 e

st
ab

lis
h
ed

 t
o
 p

ro
vi

d
e 

a 
u
n
ifo

rm
 s

ta
n
d
ar

d
 f

o
r 

th
e 

b
u
ild

in
g 

se
tb

ac
ks

. 
 R

ef
er

 t
o
 S

ec
ti
o
n
 5

 f
o
r 

d
et

ai
ls

. 
 A

d
d
it
io

n
al

ly
, 
sp

ec
ia

l 
se

tb
ac

ks
, 
su

ch
 a

s 
th

e 
ex

p
an

d
ed

 

st
ru

ct
u
re

s,
 o

r 
w

al
ls

 s
h
al

l 
b
e 

p
la

ce
d
 w

it
h
in

 t
h
e 

A
ss

o
ci

at
io

n
 L

an
d
sc

ap
e 

E
as

em
en

t.
  

H
o
w

ev
er

, 
tr

ai
ls

 o
r 

p
at

h
s 

m
ay

 b
e 

p
er

m
it
te

d
 w

it
h
in

 t
h
e 

A
ss

o
ci

at
io

n
 L

an
d
sc

ap
e 

E
as

em
en

t 
(S

ec
ti
o
n
 1

.5
 a

n
d
 6

.7
) 

if 
ap

p
ro

ve
d
 

b
y 

th
e 

D
R

C
.

T
h
e 

R
es

tr
ic

te
d
 S

tr
u
ct

u
re

 a
n
d
 L

an
d
sc

ap
e 

A
re

a 
(R

SL
A

) 
(s

ee
 S

ec
ti
o
n
 6

) 
is

 d
es

ig
n
at

ed
 t

o
 r

es
tr

ic
t 

th
e 

h
ei

gh
t 

an
d
 a

m
o
u
n
t 

o
f 
im

p
ro

ve
m

en
ts

 s
o
 a

s 
to

 p
ro

vi
d
e 

a 
tr

an
si

ti
o
n
 t

o
 t

h
e 

A
LE

, 
go

lf 
co

u
rs

e,
 a

n
d
 n

at
u
ra

l 
ar

ea
s.

  
T

h
e 

La
n
d
sc

ap
e 

T
ra

n
si

ti
o
n
 A

re
a 

(L
T

A
) 

(s
ee

 S
ec

ti
o
n
 6

) 
is

 a
 d

es
ig

n
at

ed
 a

re
a 

w
h
ic

h
 is

 in
te

n
d
ed

 t
o
 

A
re

a 
(B

E
A

) 
(s

ee
 S

ec
ti
o
n
 4

.1
).
 

th
e 

B
E
A

 a
n
d
 o

th
er

 r
es

tr
ic

ti
o
n
s.

4
.4

G
R

A
D

IN
G

In
 c

o
n
fo

rm
an

ce
 w

it
h
 S

ec
ti
o
n
 1

9
.0

4
.0

4
0
, M

C
C

 r
eg

ar
d
in

g 
b
u
ild

in
g 

h
ei

gh
ts

, a
n
y 

si
te

 g
ra

d
in

g 
sh

al
l b

e 
d
o
n
e 

b
u
ild

in
g 

“h
ei

gh
t”

 m
ea

n
s 

th
e 

ve
rt

ic
al

 d
is

ta
n
ce

 m
ea

su
re

d
 f
ro

m
 a

 p
o
in

t 
o
n
 t

h
e 

to
p
 o

f 
a 

st
ru

ct
u
re

 t
o
 a

 c
o
r-

gr
ad

ed
, 
p
le

as
e 

re
fe

r 
to

 t
h
e 

Lo
t 

D
ia

gr
am

 t
o
 v

er
ify

 w
h
at

 t
h
e 

n
at

u
ra

l 
gr

ad
e 

o
f 
th

e 
lo

t 
w

as
 t

o
 d

et
er

m
in

e 
th

e 
re

su
lt
an

t 
al

lo
w

ab
le

 b
u
ild

in
g 

h
ei

gh
ts

. 

to
 p

ro
vi

d
e 

fo
r 

th
e 

ar
ch

it
ec

tu
ra

l 
co

n
ce

p
ts

. 
 T

o
 e

n
co

u
ra
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h
e 

u
se

 o
f 
so

la
r 

p
an

el
s 

is
 e

n
co

u
ra

ge
d
 t

o
 r

ed
u
ce

 
en

er
gy

 c
o
n
su

m
p
ti
o
n
 r

eq
u
ir

em
en

ts
.

p
ra

ct
ic

es
 a

n
d
 t

h
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Appendix  B

Groundwater Resources Assessments



 



Groundwater Resources Assessment



 





















 



Groundwater – Supplement Report July 16, 2010



 











Groundwater – Supplement Report July 20, 2010



 







Appendix  C

Golf Course Best Management Practices
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Appendix  D

Marine Water Quality/  

Marine Environmental Assessments



 



Marine Water Quality Assessment



 























































Marine Water Quality Monitoring Report 2011
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 fr

om
 fe

rt
ili

ze
rs

 a
nd

 o
th

er
 m

at
er

ia
ls

 th
at

 
re

ac
h 

th
e 

oc
ea

n 
w

ill
 b

e 
a 

m
ix

 fr
om

 b
ot

h 
pr

oj
ec

ts
.  

 
 W

ith
 th

e 
in

te
nt

io
n 

of
 e

va
lu

at
in

g 
th

es
e 

ef
fe

ct
s,

 o
ne

 o
f t

he
 C

on
di

tio
ns
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f Z

on
in

g 
fo

r 
H

on
ua
‘u

la
 

(N
o.
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 s
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ul
at

ed
: 

"T
ha

t m
ar

in
e 

m
on

ito
rin

g 
pr

og
ra

m
s 

sh
al

l b
e 

co
nd

uc
te

d 
w

hi
ch

 in
cl

ud
e 

m
on

ito
rin

g 
an

d 
as

se
ss

m
en

t o
f c

oa
st

al
 w

at
er

 r
es

ou
rc

es
 (

gr
ou

nd
w

at
er

 a
nd

 s
ur

fa
ce

 w
at

er
) 

th
at

 
re

ce
iv

e 
su

rf
ac

e 
w

at
er

 o
r 

gr
ou

nd
w

at
er

 d
is

ch
ar

ge
s 

fr
om

 th
e 

hy
dr

ol
og

ic
 u

ni
t w

he
re

 
th

e 
pr

oj
ec

t i
s 
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ca

te
d.

  M
on

ito
rin

g 
pr

og
ra

m
s 

sh
al

l i
nc

lu
de

 b
ot

h 
w

at
er

 q
ua

lit
y 

an
d 

ec
ol

og
ic

al
 m

on
ito

rin
g.

 
 

W
at

er
 Q

ua
lit

y 
M

on
ito

rin
g 

sh
al

l p
ro
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de

 w
at

er
 q

ua
lit

y 
da

ta
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de
qu

at
e 

to
 a

ss
es

s 
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m
pl

ia
nc

e 
w

ith
 a

pp
lic

ab
le

 S
ta

te
 w

at
er

 q
ua

lit
y 

st
an

da
rd

s 
at

 H
aw

ai
i A

dm
in

is
tr

at
iv

e 
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le
s 

C
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 1
1-
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.  

A
ss
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en
t p

ro
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l b

e 
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 a
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e 

w
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 th
e 

cu
rr

en
t H

aw
ai

i D
ep
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en
t o

f 
H

ea
lth

 (
�“H

ID
O

H
�”)

 m
et

ho
do

lo
gy

 f
or

 C
le

an
 W

at
er

 A
ct

 
Se

ct
io

n 
30

5(
b)
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at

er
 q

ua
lit

y 
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se
ss

m
en

t, 
in

cl
ud

in
g 

us
e 
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 a

pp
ro

ve
d 

an
al

yt
ic

al
 

m
et

ho
ds

 a
nd

 q
ua

lit
y 

co
nt

ro
l/

qu
al

ity
 a

ss
ur

an
ce

 m
ea

su
re

s.
  T

he
 w

at
er

 q
ua

lit
y 

da
ta

 
sh

al
l b

e 
su
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itt

ed
 a

nn
ua

lly
 to

 H
ID

O
H

 f
or

 u
se

 in
 th

e 
St

at
e�’

s 
In

te
gr

at
ed

 R
ep

or
t o

f 
A

ss
es

se
d 

W
at

er
s 

pr
ep

ar
ed

 u
nd

er
 C

le
an

 W
at

er
 A

ct
 S

ec
tio

ns
 3

03
(d

) 
an

d 
30

5(
b)

.  
If 

th
is

 r
ep

or
t l

is
ts

 th
e 

re
ce

iv
in

g 
w

at
er

s 
as

 im
pa

ire
d 

an
d 

re
qu

iri
ng

 a
 T

ot
al

 M
ax

im
um
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PA

D
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oa
d 

(�“
TM

D
L�”

) 
st

ud
y,

 th
en

 th
e 

m
on

ito
rin

g 
pr

og
ra

m
 s

ha
ll 

be
 a

m
en

de
d 

to
 

ev
al

ua
te

 la
nd

-b
as

ed
 p

ol
lu

ta
nt

s,
 in

cl
ud

in
g:

  (
1)

 m
on

ito
rin

g 
of

 s
ur

fa
ce

 w
at

er
 a

nd
 

gr
ou

nd
w

at
er

 q
ua

lit
y 

fo
r 

th
e 

po
llu

ta
nt

s 
id

en
tif

ie
d 

as
 th

e 
so

ur
ce

 o
f 

th
e 

im
pa

irm
en

t; 
an

d 
(2

) 
pr

ov
id

in
g 

es
tim

at
es

 o
f 

to
ta

l m
as

s 
di

sc
ha

rg
e 

of
 th

os
e 

po
llu

ta
nt

s 
on

 a
 d

ai
ly

 
an

d 
an

nu
al

 b
as

is
 f

ro
m

 a
ll 

so
ur

ce
s,

 in
cl

ud
in

g 
in

fil
tr

at
io

n,
 in

je
ct

io
n,

 a
nd

 r
un

of
f. 

 T
he

 
re

su
lts

 o
f 

th
e 

la
nd

-b
as

ed
 p

ol
lu

tio
n 

w
at

er
 q

ua
lit

y 
m

on
ito

rin
g 

an
d 

lo
ad

in
g 

es
tim

at
e 

sh
al

l b
e 

su
bm

itt
ed

 to
 th

e 
H

ID
O

H
 E

nv
iro

nm
en

ta
l P

la
nn

in
g 

O
ff

ic
e,

 T
M

D
L 

Pr
og

ra
m

." 
 

To
 d

at
e,

 H
ID

O
H

, w
hi

ch
 is

 th
e 

ag
en

cy
 r

es
po

ns
ib

le
 fo

r 
de

ve
lo

pi
ng

 T
M

D
L'

s 
(r

at
he

r 
th

an
 p

ro
pe

rt
y 

ow
ne

rs
) h

as
 n

ot
 p

er
fo

rm
ed

 th
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 a
ct

io
n 

fo
r 

an
y 

m
ar

in
e 

ar
ea
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of

f M
au

i. 
 Th

is
 r

ep
or

t r
ep

re
se

nt
s 

th
e 

fif
th

 m
on

ito
rin

g 
ef

fo
rt

 to
 ta

ke
 p

la
ce

 s
in

ce
 th

e 
es

ta
bl

is
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en
t o

f 
co

nd
iti

on
s 

of
 Z

on
in

g 
(C

on
di

tio
n 

20
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H
ow

ev
er

, p
rio

r 
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 a
pp

ro
va

l o
f t
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 c

on
di

tio
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 s
ev

er
al

 
in

cr
em

en
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 o
f m

on
ito

rin
g 

to
 e

st
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lis
h 

ba
se

lin
e 

co
nd

iti
on

s 
fo

r 
H

on
ua
‘u

la
 w

er
e 

co
nd

uc
te

d 
in
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05
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00
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an
d 
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08

. T
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 fo
llo

w
in

g 
re

po
rt

 c
on
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ed
 in
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ar

ch
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01
1 

pr
es

en
ts

 th
e 

re
su

lts
 o

f 
th

e 
ov

er
al

l e
ig

ht
h 

ph
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e 
of

 th
e 

m
on

ito
rin

g 
pr

og
ra

m
 fo

r 
th

e 
H

on
ua
‘u

la
 p

ro
je
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 A
N

A
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TI
C

A
L 

M
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H
O

D
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 Fi
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 1
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 a

n 
ae

ria
l p

ho
to

gr
ap

h 
sh

ow
in

g 
th

e 
sh

or
el

in
e 

an
d 

to
po

gr
ap

hi
ca

l f
ea

tu
re

s 
of

 th
e 

W
ai

le
a 

ar
ea

, a
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 th
e 

lo
ca

tio
n 

of
 th

e 
th
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e 

ex
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tin
g 

W
ai

le
a 

go
lf 

co
ur

se
s.

 A
ls

o 
sh

ow
n 

ar
e 

th
e 

bo
un

da
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s 
of

 th
e 

pr
op

os
ed

 H
on

ua
‘u

la
 p

ro
je

ct
. O

ce
an

 s
ur

ve
y 

si
te

 lo
ca

tio
ns

 a
re

 d
ep

ic
te

d 
as

 
tr

an
se

ct
s 

pe
rp

en
di

cu
la

r 
to

 th
e 

sh
or

el
in

e 
ex

te
nd

in
g 

fr
om

 th
e 

hi
gh

es
t w

as
h 

of
 w

av
es

 o
ut

 to
 w

ha
t i

s 
co

ns
id

er
ed

 o
pe

n 
co

as
ta

l o
ce

an
 (a

pp
ro

xi
m

at
el

y 
th

e 
20

 m
 d

ep
th

 c
on

to
ur

). 
 S

ite
 1

 is
 lo

ca
te

d 
ne

ar
 

th
e 

so
ut

he
rn

 b
ou

nd
ar

y 
of

 th
e 

W
ai

le
a 

G
ol

d 
C

ou
rs

e 
in

si
de

 N
ah

un
a 

Po
in

t o
ffs

ho
re

 o
f a

n 
ar

ea
 

lo
ca

lly
 k

no
w

n 
as

 �“
Fi

ve
 G

ra
ve

s�”
; 

Si
te

 2
 b

is
ec

ts
 th

e 
ar

ea
 o

ff 
th

e 
ce

nt
er

 o
f t

he
 W

ai
le

a 
Em

er
al

d 
C

ou
rs

e 
at

 th
e 

so
ut

he
rn

 e
nd

 o
f P

al
au

�‘e
a 

Be
ac

h 
(d

ow
ns

lo
pe

 fr
om

 th
e 

so
ut

he
rn

 b
ou

nd
ar

y 
of

 th
e 

H
on

ua
‘u

la
 p

ro
je

ct
 s

ite
);

 S
ite

 3
 is

 lo
ca

te
d 

of
f t

he
 s

ou
th

er
n 

en
d 

of
 W

ai
le

a 
Be

ac
h 

of
f t

he
 

ap
pr

ox
im

at
e 

bo
un

da
ry

 o
f t

he
 E

m
er

al
d 

an
d 

Bl
ue

 C
ou

rs
es

 (d
ow

ns
lo

pe
 fr

om
 a

pp
ro

xi
m

at
e 

ce
nt

er
 

of
 th

e 
H

on
ua
‘u

la
 p

ro
je

ct
 s

ite
), 

an
d 

Si
te

 4
 is

 o
ff 

th
e 

no
rt

he
rn

 e
nd

 o
f t

he
 B

lu
e 

C
ou

rs
e 

at
 th

e 
no

rt
he

rn
 e

nd
 o

f U
lu

a 
Be

ac
h 

(d
ow

ns
lo

pe
 fr

om
 th

e 
no

rt
he

rn
 b

ou
nd

ar
y 

of
 th

e 
H

on
ua
‘u

la
 p

ro
je

ct
 

si
te

). 
 Su

rv
ey

 S
ite

 5
 is

 lo
ca

te
d 

ne
ar

 th
e 

no
rt

he
rn

 b
ou

nd
ar

y 
of

 th
e 

�‘A
hi

hi
-k

in
a�‘

u 
na

tu
ra

l a
re

a 
re

se
rv

e,
 

an
d 

ju
st

 n
or

th
 o

f t
he

 1
79

0 
la

va
 fl

ow
. T

he
 s

ite
 is

 a
pp

ro
xi

m
at

el
y 

fo
ur

 k
ilo

m
et

er
s 

(k
m

) s
ou

th
 o

f t
he

 
H

on
ua
‘u

la
 p

ro
je

ct
 s

ite
. L

an
d 

us
es

 o
f t

he
 c

oa
st

al
 a

re
a 

la
nd

w
ar

d 
of

 S
ite

 5
 in

cl
ud

e 
se

ve
ra

l p
riv

at
e 

re
si

de
nc

es
 a

nd
 p

as
tu

re
 fo

r 
ca

ttl
e 

gr
az

in
g.

 S
ite

 5
 s

er
ve

s 
as

 th
e 

be
st

 a
va

ila
bl

e 
�“c

on
tr

ol
�” 

su
rv

ey
 

si
te

, a
s 

it 
is

 lo
ca

te
d 

of
fs

ho
re

 o
f a

n 
ar

ea
 w

ith
 m

in
im

al
 la

nd
-b

as
ed

 d
ev

el
op

m
en

t, 
an

d 
no

 g
ol

f 
co

ur
se

 o
pe

ra
tio

ns
, r

es
id

en
tia

l o
r 

co
m

m
er

ci
al

 "d
ev

el
op

m
en

t".
 In

 o
rd

er
 to

 m
ax

im
iz

e 
th

e 
si

m
ila

rit
y 

of
 th

e 
co

nt
ro

l a
nd

 te
st

 s
ite

s,
 th

e 
lo

ca
tio

n 
of

 S
ite

 5
 w
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 in
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n 

ar
ea

 o
f s

im
ila

r 
ge

ol
og

ic
 a

nd
 

oc
ea

no
gr

ap
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c 
st

ru
ct

ur
e 

as
 th

e 
si

te
s 

of
f o

f t
he

 W
ai

le
a 

Re
so

rt
 a

nd
 H

on
ua
‘u

la
.  

Fa
rt

he
r 

to
 th

e 
so

ut
h 

of
 S

ite
 5

, l
an

d 
de

ve
lo
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en

t i
s 
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ss

, b
ut

 g
eo

lo
gi

c 
st

ru
ct

ur
e 

co
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is
ts

 o
f t

he
 1

79
0 

la
va

 fl
ow

, 
w

hi
ch

 is
 d

is
si

m
ila

r 
w

ith
 r

es
pe

ct
 to

 h
yd

ro
lo

gi
c 

ch
ar

ac
te

ris
tic

s 
fr

om
 th

e 
ot

he
r 

su
rv

ey
 s

ite
s 

of
f o

f 
W

ai
le

a.
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ld
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w
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M
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ch
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01

1 
us

in
g 

a 
sm

al
l b

oa
t a

nd
 s

w
im

m
er

s 
w

or
ki

ng
 fr

om
 

sh
or

e.
 E

nv
iro

nm
en

ta
l c

on
di

tio
ns

 d
ur

in
g 

sa
m

pl
e 

co
lle

ct
io

n 
co

ns
is

te
d 

of
 c

al
m

 s
ea

s,
 li

gh
t w

in
ds

 
an

d 
su

nn
y 

sk
ie

s.
  

 W
at

er
 s

am
pl

es
 w

er
e 

co
lle

ct
ed

 a
t f

iv
e 

st
at

io
ns

 a
lo

ng
 tr

an
se

ct
s 

th
at

 e
xt

en
d 

fr
om

 th
e 

hi
gh

es
t w

as
h 

of
 w

av
es

 to
 a

pp
ro

xi
m

at
el

y 
15

0 
m

et
er

s 
(m

) o
ffs

ho
re

 a
t e

ac
h 

si
te

. S
uc

h 
a 

sa
m

pl
in

g 
sc

he
m

e 
is

 
de

si
gn

ed
 to

 s
pa

n 
th

e 
gr

ea
te

st
 r

an
ge

 o
f s

al
in

ity
 w

ith
 r

es
pe

ct
 to

 g
ro

un
dw

at
er

/s
ur

fa
ce

 w
at

er
 e

ffl
ux

 
at

 th
e 

sh
or

el
in

e.
  S

am
pl

in
g 

is
 m

or
e 

co
nc

en
tr

at
ed

 in
 th

e 
ne

ar
sh

or
e 

zo
ne

 b
ec

au
se

 th
is

 a
re

a 
is

 
m

os
t l

ik
el

y 
to

 s
ho

w
 th

e 
ef

fe
ct

s 
of

 s
ho

re
lin

e 
m

od
ifi

ca
tio

n.
 W

ith
 th

e 
ex

ce
pt

io
n 

of
 th

e 
tw

o 
st

at
io

ns
 

cl
os

es
t t

o 
th

e 
sh

or
el

in
e,

 s
am

pl
es

 w
er

e 
co

lle
ct

ed
 a

t t
w

o 
de

pt
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a 

su
rf

ac
e 

sa
m

pl
e 

w
as

 c
ol

le
ct

ed
 

w
ith

in
 a

pp
ro

xi
m

at
el

y 
10

 c
en
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et

er
s 
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m

) o
f t

he
 s

ea
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ur
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ce
, a

nd
 a

 b
ot

to
m

 s
am

pl
e 

w
as
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ct

ed
 w

ith
in

 1
 m

 o
f t

he
 s

ea
 fl

oo
r.

 T
he

 in
te

rm
itt

en
t s

tr
ea

m
 lo

ca
te

d 
at

 th
e 

ba
se

 o
f W

ai
le
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Po

in
t 

(S
ite

 3
) w
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 n

ot
 fl

ow
in

g 
du

rin
g 

th
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 s
ur

ve
y.
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m
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 fr

om
 w

ith
in

 1
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m
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lin

e 
w

er
e 
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lle
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ed

 b
y 

sw
im

m
er

s 
w

or
ki

ng
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om
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e 
sh

or
el

in
e.

 S
am

pl
es

 w
er

e 
co
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ct

ed
 b

y 
fil

lin
g 

tr
ip
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-r

in
se
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lit
er

 p
ol

ye
th

yl
en

e 
bo

ttl
es

 a
t t

he
 

es
tim

at
ed

 d
is
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e 
fr

om
 th

e 
sh

or
el

in
e.

 S
am

pl
es

 b
ey

on
d 

10
 m

 o
f t

he
 s

ho
re

lin
e 

w
er

e 
co

lle
ct

ed
 

us
in

g 
a 
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al

l b
oa
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W

at
er

 s
am

pl
es

 w
er

e 
co

lle
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ed
 a

t s
ta

tio
ns
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ca

tio
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 d
et

er
m
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ed
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ng
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8-
lit

er
 N
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ki

n-
ty

pe
 o

ce
an

og
ra

ph
ic

 s
am

pl
in

g 
bo

ttl
e.

 T
he

 b
ot

tle
 is

 lo
w

er
ed

 to
 th

e 
de

si
re

d 
de

pt
h 

w
he

re
 s

pr
in

g-
lo

ad
ed

 e
nd

ca
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 a
re

 tr
ig

ge
re

d 
to

 c
lo

se
 b

y 
a 

m
es

se
ng

er
 r

el
ea

se
d 

fr
om

 th
e 

su
rf

ac
e.

 U
po

n 
re

co
ve

ry
, e

ac
h 

sa
m

pl
e 

w
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 tr
an

sf
er

re
d 

in
to

 a
 1

-l
ite

r 
po

ly
et

hy
le

ne
 b

ot
tle

 u
nt

il 
fu
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he

r 
pr

oc
es

si
ng

.  
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w

in
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m
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es
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tr
ie

nt
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na
ly

se
s 

w
er

e 
im

m
ed
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te

ly
 p

la
ce

d 
in

 1
25

-m
ill
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te

r 
(m

l) 
ac
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-w
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he

d,
 tr

ip
le

 r
in

se
d,

 p
ol

ye
th
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en

e 
bo

ttl
es

 a
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WELLS PO4 PO4 NO3 NO3 NH4 NH4 Si Si TOP TOP TON TON TP TP TN TN SALINITY
( M) ( g/L) ( M) ( g/L) ( M) ( g/L) ( M) ( g/L) ( M) ( g/L) ( M) ( g/L) ( M) ( g/L) ( M) ( g/L) (ppt)

2 2.00 62.00 225.6 3159 0.00 0.00 524.2 14729 0.16 4.96 9.36 131.0 2.16 66.96 235.0 3290 1.48
5 2.16 66.96 337.6 4727 1.96 27.44 513.1 14418 0.08 2.48 2.40 33.6 2.24 69.44 342.0 4788 1.78
6 2.00 62.00 158.7 2222 1.96 27.44 516.6 14515 0.16 4.96 33.48 468.7 2.16 66.96 194.2 2718 1.27
7 2.32 71.92 257.6 3606 1.60 22.40 511.6 14375 0.16 4.96 4.40 61.6 2.48 76.88 263.6 3690 1.89
8 1.96 60.76 170.2 2383 2.48 34.72 495.2 13915 0.36 11.16 24.08 337.1 2.32 71.92 196.8 2755 2.13
9 1.84 57.04 142.0 1987 0.60 8.40 482.5 13559 0.60 18.60 72.94 1021.2 2.44 75.64 215.5 3017 1.84
10 2.00 62.00 218.9 3065 0.64 8.96 479.3 13469 0.44 13.64 17.28 241.9 2.44 75.64 236.8 3316 1.58
Res 0.44 13.64 145.3 2034 4.48 62.72 301.8 8482 1.36 42.16 53.56 749.8 1.80 55.80 203.3 2846 1.98

TABLE 5. Water chemistry measurements in M and g/L (shaded) from irrigation wells and an irrigation lake (Res) collected at the Wailea Golf Courses in the vicinity of the Honua'ula 
project site on February 11, 2009. For sampling site locations, see Figure 1.
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, g
en

er
al

ly
 a

t a
 d

ep
th

 o
f a

bo
ut

 2
5-

30
 fe

et
. T

he
 e

xc
ep

tio
n 

to
 th

is
 p

at
te

rn
 o

f 
co

m
po

si
tio

n 
oc

cu
rr

ed
 o

f t
he

 `
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ih
i-K

in
a`

u 
N

at
ur

al
 A

re
a 

Re
se

rv
e.

 In
 th

is
 a

re
a,

 th
e 

sh
or

el
in

e 
ar

ea
 is

 c
om

pr
is

ed
 o

f a
 r

oc
ky

 p
la

tfo
rm

 w
ith

 in
te

rm
itt

en
t c

ob
bl

e 
be

ac
he

s,
 a

nd
 th

e 
of

fs
ho

re
 r

ee
f i

s 
co

m
pr

is
ed

 p
rim

ar
ily

 o
f a

 fl
at

 li
m

es
to

ne
 p

av
em

en
t i

nt
er

sp
er

se
d 

w
ith

 s
an

d 
pa

tc
he

s.
  

 Bi
ot

ic
 C

om
m

un
ity

 S
tr

uc
tu

re
 

Th
e 

co
ra

l r
ee

f c
om

m
un

iti
es

 th
at

 o
cc

ur
 o

n 
th

e 
ha

rd
-b

ot
to

m
 a

re
as

 o
ff 

th
e 

W
ai

le
a/

H
on

ua
’u

la
 

pr
op

er
tie

s 
co

ns
is

t o
f a

bu
nd

an
t a

nd
 d

iv
er

se
 a

ss
em

bl
ag

es
 o

f c
om

m
on

 H
aw

ai
ia

n 
m

ar
in

e 
lif

e.
 T

he
 

pr
ed

om
in

an
t t

ax
on

 o
f m

ac
ro

be
nt

ho
s 

(b
ot

to
m

-d
w

el
le

rs
) t

hr
ou

gh
ou

t t
he

 r
ee

f z
on

es
 a

re
 

Sc
le

ra
ct

in
ia

n 
(r

ee
f-

bu
ild

in
g)

 c
or

al
s.

 T
ab

le
s 

1 
an

d 
2 

sh
ow

 r
es

ul
ts

 o
f b

en
th

ic
 p

ho
to

-q
ua

dr
at

 
tra

ns
ec

tin
g.

 T
ab

le
 1

 s
ho

w
s 

ta
bu

la
te

d 
da

ta
 fo

r 
ea

ch
 q

ua
dr

at
 o

n 
ea

ch
 tr

an
se

ct
, w

hi
le

 T
ab

le
 2
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sh
ow

s 
th

e 
su

m
m

ar
y 

tra
ns

ec
t d

at
a,

 in
cl

ud
in

g 
co

ra
l, 

an
d 

no
n-

co
ra

l b
en

th
ic

 c
ov

er
, c

or
al

 s
pe

ci
es

 
nu

m
be

r 
an

d 
di

ve
rs

ity
. C

or
al

 c
ov

er
 o

n 
in

di
vi

du
al

 tr
an

se
ct

s 
ra

ng
ed

 fr
om

 1
.6

%
 o

n 
th

e 
m

id
-d

ep
th

 
tra

ns
ec

t a
t S

ite
 2

 to
 6

8%
 c

or
al

 c
ov

er
 o

n 
th

e 
de

ep
 tr

an
se

ct
 a

t S
ite

 3
. O

ve
r 

th
e 

en
tir

e 
tra

ns
ec

te
d 

ar
ea

, c
or

al
 c

ov
er

 a
ve

ra
ge

 2
4.

4%
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f t
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en

th
ic

 s
ur

fa
ce

. T
he

 m
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t a
bu

nd
an

t c
or

al
 s

pe
ci

es
 w

as
 

 P
or

ite
s 

lo
ba

ta
 (l

ob
e 

co
ra

l)
w

hi
ch

 c
om

pr
is

ed
 8

3%
 o

f c
or

al
 c

ov
er

 a
nd

 2
0%

 o
f b

ot
to

m
 c

ov
er

.  
Th

e 
se

co
nd

 m
os

t a
bu

nd
an

t c
or

al
 w

as
  P

or
ite

s 
co

m
pr

es
sa

 (f
in

ge
r 

co
ra

l)
w

hi
ch

 c
om

pr
is

ed
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0%
 o

f 
co

ra
l c

ov
er

 a
nd

 a
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ut
 5

%
 o

f b
ot

to
m

 c
ov

er
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O
th

er
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om
m

on
 c

or
al

s 
ob

se
rv

ed
 w

er
e 

Po
ci

llo
po

ra
 

m
ea

nd
rin

a 
(c

au
lif

lo
w

er
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al

) (
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%
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or
al

 c
ov

er
, 3

%
 b

ot
to

m
 c

ov
er

). 
Tw

o 
sp

ec
ie
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on

tip
or

a 
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. c
ap

ita
ta

 (r
ic

e 
co

ra
l) 

 a
nd

 M
. p

at
ul

a 
(s

an
dp

ap
er
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ic

e 
co

ra
l] 

co
m

pr
is

ed
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bo
ut
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%

 o
f c

or
al

 
co

ve
r 

an
d 

1%
 o

f b
ot

to
m

 c
ov

er
. O

th
er

 s
pe

ci
es

 e
nc

ou
nt

er
ed
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n 

tra
ns

ec
ts

 in
cl

ud
ed

   
Pa

vo
na

 
va

ria
ns

 (c
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ru
ga

te
d 

co
ra

l),
 P

av
on

a 
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er
de

ni
 (P

or
kc

ho
p 

co
ra

l) 
an

d 
Po

rit
es

 b
rig

ha
m

i (
Br

ig
ha

m
’s

 
co

ra
l).
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t c
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d 
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ef
s 
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at
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e 
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 c
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m
un
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s 
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bo
th

 s
pe

ci
es

 n
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r 

an
d 

bo
tto

m
 c

ov
er

 o
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 o

n 
th

e 
ro

ck
y 
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 th
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le

va
te

d 
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e 
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e 
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 b
ot

to
m
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is
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 r
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e 
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 le
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om
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n 

fr
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 s
an

d 
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ou
r 
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g 
pe

rio
ds
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he

n 
w

av
e 

ac
tio

n 
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fic
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 r
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pe

nd
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d 
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f t
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 b

ot
to

m
. A

t S
ur

ve
y 

Si
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3,

 th
e 

ba
sa

lti
c 

ex
te

ns
io

n 
th

e 
ro

ck
 h

ea
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an
d 

w
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 r
el
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y 
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 s
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t S

ite
 

2 
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lt 
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w
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te
r.
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 c

ov
er
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e 
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in
g 
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of
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e 

ro
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 fi
ng
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l c
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al
 c

ov
er
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 th

e 
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ng
e 
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 5

0-
75

%
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f b
ot
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m

 c
ov

er
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8%
 o

n 
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t 3
-
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t S
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, t

ot
al

 c
or

al
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 o
n 

th
e 

to
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 th

e 
fin

ge
r 

re
ef
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pp
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xi

m
at
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28
%

 o
f b

ot
to

m
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ve

r.
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 b
ot

h 
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 th
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e 
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in
ge
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ef
s”

 6
-7

 s
pe

ci
es
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f c
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w
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e 
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 c
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al
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er
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5 
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l c
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 c
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e 
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w
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o 
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 b
y 
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tu
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m
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m
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 (F
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O

f n
ot
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at
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e 
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y 
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r 
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e 

w
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 o
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f f
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m
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s 
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te
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 o
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f m
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ar
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e 
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e 
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ec
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f c
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pa
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 b
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w
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At
 th
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e 
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 c
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 c
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 c
ov
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ec
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ng
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%
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f b

ot
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m
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w
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ot
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 c
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an
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lth
ou
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a 
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d 
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e 
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t c
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al
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r 
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hi
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o 

m
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 w
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e 
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ed
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t o

f t
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e 
bo
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m
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 c
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. N
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de

rs
 a
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l c
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m
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(c
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w
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 c
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 c
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as

 b
ee
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e 
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e 
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w

ly
 c
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di
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o 
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m
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w
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n 
th
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s 
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 c
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 s
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en
 d
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s 
a 

re
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lt,
 

co
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 o
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s 

sp
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s 
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ve

r 
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h 
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er
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m
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y 
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e 
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 d
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m

et
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w
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 d
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e 
ot
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r 

m
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en
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un
d 
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ia
n 

re
ef

s 
(e

.g
., 
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rit

es
) w

hi
ch

 h
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n 
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et
er

m
in

at
e”
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ro

w
th

 fo
rm
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he
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 c

ol
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ot
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m

ite
d 
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ei
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 s

iz
e 
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ge
. T

he
 s

ig
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fic
an

ce
 o

f t
he

 a
bu
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an

t s
m
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l c

ol
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ie
s 
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. m
ea

nd
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a 
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au
lif

lo
w

er
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at

 th
e 

de
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 m
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 b

e 
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 it
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 in
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tio
n 
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r 
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r 
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 r
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n 

is
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ng
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n 
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ea
 w
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 c
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al
s 

w
er

e 
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m
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ed
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m
e 

fa
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. I

n 
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th
er

 c
as

e,
 th
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cu
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en
ce
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an
t r

ec
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ng

 c
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s 
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s 
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e 

pr
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en
t 

co
nd

iti
on

s 
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e 
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e 
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r 
co
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w

th
.  
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Th
e 

ph
ys

ic
al

 s
tru

ct
ur

e 
of

 th
e 

re
ef

 a
t S

ite
 3

 is
 s

lig
ht

ly
 d

iff
er

en
t t

ha
n 

at
 S

ite
 2

 in
 th

at
 o

n 
th

e 
la

tte
r 

th
e 

to
p 

of
 th

e 
ou

tc
ro

p 
is

 fl
at

te
r 

an
d 

w
id

er
, w

hi
le

 o
n 

th
e 

fo
rm

er
 it

 is
 r

el
at

iv
el

y 
na

rr
ow

 a
nd

 s
te

ep
-

si
de

d.
 C

or
al

 c
ov

er
, c
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si

st
in
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of

 th
e 
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m

e 
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m
m

on
 s

pe
ci

es
 li
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ed

 a
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ve
, w
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 s

om
eo

ne
 g

re
at

er
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 th

e 
fla

t r
ee

f o
f S

ite
 3

, w
ith

 n
ea

rly
 c

om
pl

et
e 

co
ve

ra
ge

 o
f t

he
 r

oc
ky

 s
ub

st
ra

tu
m

 (F
ig

ur
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 6
 a

nd
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.  

Th
e 

de
ep

er
 s

ea
w

ar
d 

ex
te
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io

n 
of

 th
e 

ro
ck

y 
he

ad
la

nd
 a

t S
ite

 2
 w
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o 

di
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re
nt

 th
an

 a
t S

ite
 3

. 
W

hi
le

 a
 r

el
at

iv
el

y 
ba

rr
en

 r
oc

k/
ru

bb
le

 s
he

lf 
oc

cu
rr

ed
 a

t t
he

 te
rm

in
us

 o
f t

he
 r

ee
f a

t S
ite

 2
, c

or
al

s,
 

pa
rti

cu
la

rly
 m

at
s 

of
 th

e 
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an
ch

in
g 

fin
ge

r 
co
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l P

or
ite
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m
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sa

 (f
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ge
r 

co
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ex

te
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ed
 to

 th
e 
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nd

 fl
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r 
at

 S
ite

 3
 (F

ig
ur

e 
8)

. N
um

er
ou

s 
la

rg
e 

co
ra

l-c
ov

er
ed

 b
ou

ld
er

s 
al

so
 e

xt
en

de
d 

on
to

 th
e 

sa
nd

 fl
at

s 
at

 th
e 

se
aw

ar
d 

en
d 

of
 th

e 
re

ef
 a

t S
ite

 3
.  
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ef

 s
tru

ct
ur

e 
an

d 
co

m
po

si
tio

n 
at

 th
e 

co
nt

ro
l s

ite
 o

ff 
of
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Ah

ih
i-K

in
a`

u 
di

ffe
re

d 
th

an
 o

ff 
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e 

W
ai

le
a 

ar
ea

. A
s 

m
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d 
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e,
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e 
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el
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e 
at
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Ah

ih
i-K

in
a`

u 
is

 n
ot

 c
om

po
se

d 
of

 th
e 

di
st

in
ct

 c
us

p 
be
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s 
se
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te
d 
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 r
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ky
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ea
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an
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 w

hi
ch

 e
xt

en
d 

a 
su
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ta

nt
ia

l d
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e 
of
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ho

re
. R

at
he

r 
th

e 
bo

tto
m

 in
 th

is
 a

re
a 

co
ns

is
ts

 p
rim

ar
ily

 o
f a

 s
ol

id
 li

m
es

to
ne

 p
av

em
en

t w
ith

 
in

te
rs

pe
rs

ed
 p

oc
ke

ts
 o

f s
an

d.
 S

ca
tte

re
d 

th
ro

ug
ho

ut
 th

e 
pa

ve
m

en
t a

re
 a

re
as

 w
he

re
 c

or
al

s 
ar

e 
co

nc
en

tra
te

d 
in

to
 p

at
ch

es
 b

et
w

ee
n 

ar
ea

s 
of

 e
ss

en
tia

lly
 b

ar
re

n 
bo

tto
m

. T
he

 p
re

do
m

in
an

t 
gr

ow
th

 fo
rm

 o
f c

or
al

 in
 th

is
 r

eg
io

n 
is

 la
rg

e 
he

lm
et

-s
ha

pe
d 

he
ad

 o
f P

or
ite

s 
lo

ba
ta

 (l
ob

e 
co

ra
l),

 
so

m
e 

of
 w

hi
ch

 e
xt

en
d 

up
 to

 s
ev

er
al

 fe
et

 o
ff 

th
e 

pa
ve

m
en

t (
Fi

gu
re

 9
). 

Th
e 
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al
ue

d 
ed
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e 
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pa

ra
go
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is
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rm
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u 
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) w
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 b
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 o
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 c
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re
ef

 s
ur

fa
ce

 w
er

e 
en

um
er

at
ed

.  
Si

nc
e 

th
is

 is
 th

e 
ha

bi
ta

t o
f t

he
 m

aj
or

ity
 

of
 m

ol
lu

sk
s 

an
d 

cr
us

ta
ce

a,
 d

et
ai

le
d 

sp
ec

ie
s 

co
un

ts
 w

er
e 

no
t i

nc
lu

de
d 

in
 th

e 
tra

ns
ec

tin
g 

sc
he

m
e.

   

8

Re
ef

 fi
sh

 c
om

m
un

ity
 s

tru
ct

ur
e 

w
as

 la
rg

el
y 

de
te

rm
in

ed
 b

y 
th

e 
to

po
gr

ap
hy

 a
nd

 c
om

po
si

tio
n 

of
 

re
ef

 s
tru

ct
ur

e.
 F

is
h 

w
er

e 
m

os
t a

bu
nd

an
t o

n 
th

e 
ed

ge
s 

of
 th
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TRANSECT 1-1 (24 ft) TRANSECT 2-3 (34 ft.)
SPECIES SPECIES

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 MEAN 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 MEAN
Montipora capitata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Montipora capitata 0 0 0 1 0 0 1 3 0 1 1 0 0 0 1 0.5
Montipora patula 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Montipora patula 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
Pavona duedeni 1 1 0 3 0 1 0 0 0 0 0 0 0 0 1 0.5 Pavona duedeni 1 0 1 0 1 1 0 0 0 0 1 1 0 0 0 0.4
Pavona varians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Pavona varians 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0.1
Porites brighami 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Porites brighami 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Porites compressa 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0.7 Porites compressa 2 0 2 0 1 0 0 0 0 1 0 0 0 0 0 0.4
Porites lobata 0 0 10 15 10 4 65 5 5 45 90 65 30 20 2 24.4 Porites lobata 5 15 50 40 25 13 25 15 18 9 19 4 15 5 10 17.9

Pocillopora meandrina 0 0 0 3 1 0 0 0 0 0 0 0 3 0 1 0.5 Pocillopora meandrina 4 7 0 5 1 1 5 2 2 13 10 0 2 0 4 3.7
Zoanthus spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Zoanthus spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
TOTAL CORAL 1 1 10 31 11 5 65 5 5 45 90 65 33 20 4 26.1 TOTAL CORAL 13 27 53 46 28 15 31 20 20 25 31 5 17 5 15 23.4
Macroalgae 15 10 10 1 8 5 1 2 0 0 0 0 2 0 1 3.7 Macroalgae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

Turf algae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Turf algae 10 0 0 5 5 0 0 0 0 0 10 0 15 0 0 3.0
Sand 15 10 5 0 25 0 15 0 0 0 5 0 0 20 0 6.3 Sand 0 0 5 0 0 0 0 0 0 0 0 10 0 0 0 1.0

Limestone 0 0 5 0 0 40 18 0 20 0 5 15 30 0 0 8.9 Limestone 75 23 34 39 55 0 58 50 55 25 33 43 32 0 80 40.1
Dead Coral Colony 0 0 0 0 0 0 0 10 0 10 0 0 0 0 0 1.3 Dead Coral Colony 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
Crust. Calc. Algae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Crust. Calc. Algae 0 0 0 0 0 0 0 0 0 5 20 0 0 0 0 1.7

Rubble 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 Rubble 0 50 5 5 10 0 10 25 20 35 5 40 35 0 0 16.0
Turf-bound sediment 69 74 69 67 55 49 0 83 74 45 0 20 35 60 94 52.9 Turf-bound sediment 0 0 0 0 0 84 0 0 0 0 0 0 0 93 0 11.8
macro-invertebrate 0 0 1 1 1 1 1 0 1 0 0 0 0 0 1 0.5 macro-invertebrate 2 0 3 5 2 1 1 5 5 10 1 2 1 2 5 3.0
TRANSECT 2-1 (18ft.) TRANSECT 3-1 (22 ft.)

SPECIES SPECIES
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 MEAN 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 MEAN

Montipora capitata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Montipora capitata 0 0 1 2 0 0 0 0 0 0 2 0 0 0 0 0.3
Montipora patula 0 0 0 0 0 0 0 0 0 3 2 0 0 0 0 0.3 Montipora patula 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0.1
Pavona duedeni 0 0 0 1 0 0 0 0 0 0 0 1 2 1 0 0.3 Pavona duedeni 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0.1
Pavona varians 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0.1 Pavona varians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
Porites brighami 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Porites brighami 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

Porites compressa 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0.1 Porites compressa 0 1 2 0 0 0 0 2 0 0 0 3 5 0 2 1.0
Porites lobata 12 65 1 30 4 15 10 20 3 25 20 2 21 5 35 17.9 Porites lobata 20 20 15 31 23 35 24 10 20 30 35 30 25 37 30 25.7

Pocillopora meandrina 13 0 2 0 2 8 7 4 20 4 8 25 7 17 20 9.1 Pocillopora meandrina 0 1 0 2 1 0 1 2 1 0 3 0 2 3 3 1.3
Zoanthus spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Zoanthus spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
TOTAL CORAL 25 65 3 31 6 25 17 24 23 32 30 29 30 23 55 27.9 TOTAL CORAL 21 23 18 36 25 36 25 14 21 30 40 33 32 40 35 28.6
Macroalgae 0 0 0 0 0 0 5 0 0 0 0 0 0 20 10 2.3 Macroalgae 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0.2

Turf algae 60 19 35 30 20 25 20 15 20 15 10 10 10 15 5 20.6 Turf algae 10 42 0 0 59 57 58 50 67 60 35 36 48 55 40 41.1
Sand 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Sand 20 0 10 15 10 0 5 5 10 0 5 1 1 0 0 5.5

Limestone 14 5 25 34 52 38 36 49 46 31 27 38 32 15 5 29.8 Limestone 0 5 0 0 0 0 0 11 0 5 0 0 0 0 20 2.7
Dead Coral Colony 0 10 0 0 0 0 0 0 0 0 0 0 0 0 5 1.0 Dead Coral Colony 5 0 0 5 0 5 5 0 0 5 10 5 10 0 0 3.3
Crust. Calc. Algae 0 0 0 0 10 10 20 10 10 20 30 20 25 25 15 13.0 Crust. Calc. Algae 0 0 0 0 5 0 0 0 0 0 10 15 5 2 0 2.5

Rubble 0 0 0 5 10 0 0 0 0 0 0 0 0 0 0 1.0 Rubble 0 0 0 0 0 0 0 15 0 0 0 0 0 0 0 1.0
Turf-bound sediment 0 0 35 0 0 0 0 0 0 0 0 0 0 0 0 2.3 Turf-bound sediment 44 30 71 44 0 0 0 0 0 0 0 0 0 0 0 12.6
macro-invertebrate 1 1 2 0 2 2 2 2 1 2 3 3 3 2 5 2.1 macro-invertebrate 0 0 1 0 1 2 7 5 2 0 0 10 4 0 5 2.5
TRANSECT 2-2 (28 ft.) TRANSECT 3-2 (27 ft.)

SPECIES SPECIES SPECIES
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 MEAN 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 MEAN

Montipora capitata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Montipora capitata 22 0 0 0 0 0 0 0 0 0 0 2 1 4 1 2.0
Montipora patula 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Montipora patula 3 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0.4
Pavona duedeni 0 1 0 0 0 1 1 1 1 0 1 0 0 1 1 0.5 Pavona duedeni 0 0 0 5 0 0 2 0 0 0 0 0 0 0 0 0.5
Pavona varians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Pavona varians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
Porites brighami 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Porites brighami 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0.3

Porites compressa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Porites compressa 32 35 32 37 21 3 0 17 26 22 29 53 22 35 38 26.8
Porites lobata 0 1 1 0 0 0 1 0 0 0 0 0 0 1 2 0.4 Porites lobata 18 35 60 55 51 18 26 48 43 44 32 27 20 34 35 36.4

Pocillopora meandrina 1 2 1 0 0 0 3 0 0 0 1 0 1 0 1 0.7 Pocillopora meandrina 0 0 2 0 0 0 2 0 0 0 10 0 0 5 0 1.3
Zoanthus spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Zoanthus spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
TOTAL CORAL 1 4 2 0 0 1 5 1 1 0 2 0 1 2 4 1.6 TOTAL CORAL 75 70 94 97 72 21 34 65 69 66 71 82 46 78 74 67.6
Macroalgae 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0.3 Macroalgae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

Turf algae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Turf algae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
Sand 0 5 0 0 10 0 5 0 0 0 0 0 0 0 5 1.7 Sand 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

Limestone 10 10 0 0 0 5 5 0 0 0 0 0 0 10 0 2.7 Limestone 21 23 6 3 24 72 60 25 24 27 25 16 50 20 25 28.1
Dead Coral Colony 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Dead Coral Colony 3 5 0 0 0 0 0 5 4 0 0 0 0 0 0 1.1
Crust. Calc. Algae 0 0 0 0 0 0 0 0 0 0 15 0 2 10 0 1.8 Crust. Calc. Algae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0

Rubble 0 20 15 0 20 40 30 10 15 25 15 20 20 35 30 19.7 Rubble 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
Turf-bound sediment 89 59 83 100 70 53 53 89 80 75 67 79 73 33 61 70.9 Turf-bound sediment 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
macro-invertebrate 0 2 0 0 0 1 2 0 0 0 1 1 4 10 0 1.4 macro-invertebrate 1 2 0 0 4 7 6 5 3 7 4 2 4 2 1 3.2

QUADRAT

SPECIES
QUADRAT

SPECIES
QUADRAT

SPECIES
QUADRAT

SPECIES
QUADRAT

SPECIES
QUADRAT

TABLE 1. Results of analysis of benthic photo-quadrad photographs on six transects off of Honua`ula project site, Wailea Maui. Each transect consisted of 15 quadrats each covering 0.67 square meters  for a total area of 10  square 
meters. For locations of transect sites, see Figures 1 and 2. 
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 FIGURE 2. Aerial photograph of shoreline of Wailea are of south Maui showing seaward boundary of Honua`ula project site (yellow line). Also 

shown are site and transect locations for reef community structure biotic assessment. Site 1 and transect T-1-1 are located off the `Ahihi-Kina`u 
Natural Area Reserve, approximately 4 km south of the Honua`ula project site.   
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Botanical Survey – Honua‘ula



 































































Botanical Survey – Wastewaterline



 























Botanical and Wildlife Survey – Waterline
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APPENDIX 1: List of Plant Species Observed

The following checklist is an inventory of all the plant species observed by SWCA biologists at the proposed Honua‘ula private water system 
survey area in K hei-M kena, Maui, Hawai‘i. The plant names are arranged alphabetically by family and then by species into three groups: 
Ferns, Monocots, and Dicots. The taxonomy and nomenclature of the flowering plants are in accordance with Wagner et al. (1999), Wagner 
and Herbst (2003), and Staples and Herbst (2005). Fern taxonomy follows Palmer (2003). Recent name changes are those recorded in the 
Hawaii Biological Survey series (Evenhuis and Eldredge 1999-2002).   

Status:
E = endemic = native only to the Hawaiian Islands. 
I = indigenous = native to the Hawaiian Islands and elsewhere. 
P = Polynesian = introduced by Polynesians. 
X = introduced/ alien = all those plants brought to the Hawaiian Islands by humans, intentionally or accidentally, after Western
contact (Cook’s arrival in the islands in 1778). 

Abundance Location:
 Field = Proposed well field on Haleakal  Ranch land. 
 Dist/Tank = Proposed distribution line and tanks on ‘Ulupalakua Ranch land. 

Relative Site Abundance:
 Abundant = forming a major part of the vegetation within the survey area.  

Common = widely scattered throughout the area or locally abundant within a portion of the area.  
Uncommon = scattered sparsely throughout the area or occurring in a few small patches. 
Rare = only a few isolated individuals within the survey area. 

Scientific Name Hawaiian, Common Name(s) Status 
Abundance

Field Dist/Tank 

FERNS       

Adiantaceae       

Doryopteris decipiens (Hook.) J. Sm. ‘iwa‘iwa E   Rare 

    

MONOCOTS     

Aloeaceae     

Aloe vera (L.) Burm.f. aloe X   Rare 
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Scientific Name Hawaiian, Common Name(s) Status 
Abundance

Field Dist/Tank 

Arecaceae     

Cocos nucifera L. niu, ololani, coconut P   Rare 

Poaceae     

Cenchrus ciliaris L. buffelgrass X Abundant Abundant 

Heteropogon contortus (L.) P.Beauv. ex Roem. 
& Schult. pili, lule I Rare Rare 

Urochloa maxima (Jacq.) R.D. Webster Guinea grass X Uncommon Uncommon 

        

DICOTS     

Asclepiadaceae     

Calotropis gigantea (L.) W.T.Aiton crownflower, giant milkweed X Rare   

Tridax procumbens L. coat buttons X   Rare 

Asteraceae     

Senecio madagascariensis Poiret fireweed X   Rare 

Verbesina encelioides (Cav.) Benth. & Hook golden crown beard X   Rare 

Bignoniaceae     

Spathodea campanulata P.Beauv. African tulip tree X   Rare 

Cactaceae     

Opuntia ficus-indica (L.) Mill. panini X   Rare 

Pilocereus royenii (L.) Byles & Rowley Royen’s tree cactus X   Rare 

Cucurbitaceae     

Momordica charantia  L. balsam pear, bitter melon X   Rare 

Euphorbiaceae     

Chamaesyce hypercifolia (L.)  Millsp.  graceful spurge  X Rare Rare 

Terrestrial Flora and Fauna Survey of the Honua‘ula (Wailea 670) Water System 
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Scientific Name Hawaiian, Common Name(s) Status 
Abundance

Field Dist/Tank 

Fabaceae     

Erythrina sandwicensis O.Deg. wiliwili E Rare Rare 

Indigofera suffritocosa Mill. iniko X Rare   

Leucaena leucocephala  (Lam.) de Wit koa haole X Uncommon Uncommon 

Macroptilium lathyroides (L.) Urb. wild bean, cow pea X   Rare 

Prosopis pallida (Humb. & Bonpl. Ex Willd.) 
Kunth kiawe X Abundant Abundant 

Lamiaceae     

Leonotis nepetifolia (L.) R.Br. lion’s ear X   Rare 

Malvaceae     

Abutilon grandifolium (Willd.) Sweet hairy abutilon, ma‘o X Rare Rare 

Malvastrum coromandelianum (L.) Garcke false mallow X   Rare 

Meliaceae     

Melia azedarach L. chinaberry, pride-of-India X   Rare 

Papavaraceae     

Argemone glauca (Nutt. Ex Prain (Pope) pua kala E Rare   

Plumbaginaceae     

Plumbago auriculata Lam.   X   Rare 

Plumbago zeylanica  L. ‘ilie‘e I Rare   

Solanaceae     

Nicotiana glauca R.C. Graham tree tobacco X Uncommon   

Sterculiaceae     

Waltheria indica L. ‘uhaloa I Uncommon Rare 

Verbenaceae     

Lantana camara L. Sacramento bur X Rare Rare 



Appendix  F

Conservation & Stewardship Plan



 







































































Appendix  G

Landscape Master Plan
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Figure 1 - Landscape Master Plan
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Wildlife Survey – Wastewaterline
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Appendix  I

Archaeological Inventory Surveys
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t c
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ro
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 c
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 p
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 p
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 b
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 m
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 d
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f p
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s r
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 d
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ra
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 p
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 p
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 c
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ra
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 c
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 m
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l f
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 c
on

str
uc

tio
n;

 su
gg

es
t m

or
e 

in
te

ns
iv

e,
 if

 

no
t 

pe
rm

an
en

t, 
oc

cu
pa

tio
n 

in
 t

he
 a

re
a.
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 r
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r t
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 b
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at
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 p
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 s
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 m
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 m
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e 

in
 t

he
 i

m
m

ed
ia

te
 

ne
ig

hb
or

in
g 

ar
ea

s, 
ev

en
 w

ith
in

 t
he

 s
am

e 
ah

up
ua

`a
. 

Fu
rth

er
 i

nv
es

tig
at

io
ns

 o
f 

th
e 

vi
ci

ni
ty

 a
re

 

ne
ed

ed
 to

 c
le

ar
ly

 u
nd

er
sta

nd
 th

e 
na

tu
re

 o
f o

cc
up

at
io

n 
fo

r t
he

se
 si

te
s. 

C
U

R
R

EN
T 

IN
SI

G
H

TS
 O

N
 T

H
E 

R
EG

IO
N

A
L 

SE
TT

LE
M

EN
T 

PA
TT

ER
N

A
s a

m
pl

y 
de

m
on

str
at

ed
 b

y 
th
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re
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at
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 s
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 p
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ra
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 m
or

e 
fa

vo
ra

bl
e 

cl
im

at
ic

 

zo
ne

. T
he

 s
ec

on
d,

 c
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l c
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 c
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r o
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 p
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t p

at
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 d
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 c
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 p
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 b
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at
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 t
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 d
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 b
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at
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 c
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 b
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 c
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 m
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 b
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 c
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 b
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f s
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Appendix  J

Cultural Resources Preservation Plan



 



















































































































































































































































Appendix  K

Cultural Impact Assessment
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Appendix  L

Traffic Impact Analysis Report
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