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Appendix  O

Air Quality Study
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g
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P
r
o
j
e
c
t
 
L
o
c
a
t
i
o
n
 
M
a
p
 

     
T
A
B
L
E
S
 

 T
a
b
l
e
 

  
 
1
 
 
 
S
u
m
m
a
r
y
 
o
f
 
S
t
a
t
e
 
o
f
 
H
a
w
a
i
i
 
a
n
d
 
N
a
t
i
o
n
a
l
 
A
m
b
i
e
n
t
 

 
 
A
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t
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u
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n
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i
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b
i
e
n
t
 
A
i
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l
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t
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M
e
a
s
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r
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m
e
n
t
s
 

f
o
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M
o
n
i
t
o
r
i
n
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i
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N
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r
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s
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H
o
n
u
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l
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r
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j
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c
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a
b
l
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E
s
t
i
m
a
t
e
d
 
W
o
r
s
t
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C
a
s
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H
o
u
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C
a
r
b
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M
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n
o
x
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d
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n
c
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r
a
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t
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W
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t
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s
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o
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d
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a
d
w
a
y
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N
e
a
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H
o
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’
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l
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r
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E
s
t
i
m
a
t
e
d
 
I
n
d
i
r
e
c
t
 
A
i
r
 
P
o
l
l
u
t
i
o
n
 
E
m
i
s
s
i
o
n
s
 
f
r
o
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H
o
n
u
a
’
u
l
a
 
P
r
o
j
e
c
t
 
E
l
e
c
t
r
i
c
a
l
 
D
e
m
a
n
d
 

                    

    

   
 

1
 

 
 

1
.
0
 
 
S
U
M
M
A
R
Y
 

 H
o
n
u
a
’
u
l
a
 
P
a
r
t
n
e
r
s
,
 
L
L
C
 
i
s
 
p
r
o
p
o
s
i
n
g
 
t
o
 
d
e
v
e
l
o
p
 
t
h
e
 
H
o
n
u
a
’
u
l
a
 

P
r
o
j
e
c
t
 
i
n
 
t
h
e
 
W
a
i
l
e
a
 
a
r
e
a
 
o
n
 
t
h
e
 
i
s
l
a
n
d
 
o
f
 
M
a
u
i
.
 
 
T
h
e
 
p
r
o
p
o
s
e
d
 

p
r
o
j
e
c
t
 
w
i
l
l
 
i
n
c
l
u
d
e
 
1
,
1
5
0
 
r
e
s
i
d
e
n
t
i
a
l
 
u
n
i
t
s
,
 
c
o
m
m
e
r
c
i
a
l
 
s
p
a
c
e
,
 
a
 

g
o
l
f
 
c
o
u
r
s
e
 
a
n
d
 
o
t
h
e
r
 
a
s
s
o
c
i
a
t
e
d
 
a
m
e
n
i
t
i
e
s
 
a
n
d
 
f
a
c
i
l
i
t
i
e
s
.
 
 
T
h
e
 

p
r
o
j
e
c
t
 
i
s
 
e
x
p
e
c
t
e
d
 
t
o
 
b
e
 
c
o
m
p
l
e
t
e
d
 
a
n
d
 
f
u
l
l
y
 
o
c
c
u
p
i
e
d
 
b
y
 
2
0
2
2
.
 
 

T
h
i
s
 
s
t
u
d
y
 
e
x
a
m
i
n
e
s
 
t
h
e
 
p
o
t
e
n
t
i
a
l
 
s
h
o
r
t
-
 
a
n
d
 
l
o
n
g
-
t
e
r
m
 
a
i
r
 

q
u
a
l
i
t
y
 
i
m
p
a
c
t
s
 
t
h
a
t
 
c
o
u
l
d
 
o
c
c
u
r
 
a
s
 
a
 
r
e
s
u
l
t
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 

u
s
e
 
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
f
a
c
i
l
i
t
i
e
s
 
a
n
d
 
s
u
g
g
e
s
t
s
 
m
i
t
i
g
a
t
i
v
e
 
m
e
a
s
u
r
e
s
 

t
o
 
r
e
d
u
c
e
 
a
n
y
 
p
o
t
e
n
t
i
a
l
 
a
i
r
 
q
u
a
l
i
t
y
 
i
m
p
a
c
t
s
 
w
h
e
r
e
 
p
o
s
s
i
b
l
e
 
a
n
d
 

a
p
p
r
o
p
r
i
a
t
e
.
 

  B
o
t
h
 
f
e
d
e
r
a
l
 
a
n
d
 
s
t
a
t
e
 
s
t
a
n
d
a
r
d
s
 
h
a
v
e
 
b
e
e
n
 
e
s
t
a
b
l
i
s
h
e
d
 
t
o
 
m
a
i
n
t
a
i
n
 

a
m
b
i
e
n
t
 
a
i
r
 
q
u
a
l
i
t
y
.
 
 
A
t
 
t
h
e
 
p
r
e
s
e
n
t
 
t
i
m
e
,
 
s
e
v
e
n
 
p
a
r
a
m
e
t
e
r
s
 
a
r
e
 

r
e
g
u
l
a
t
e
d
 
i
n
c
l
u
d
i
n
g
:
 
p
a
r
t
i
c
u
l
a
t
e
 
m
a
t
t
e
r
,
 
s
u
l
f
u
r
 
d
i
o
x
i
d
e
,
 
h
y
d
r
o
g
e
n
 

s
u
l
f
i
d
e
,
 

n
i
t
r
o
g
e
n
 

d
i
o
x
i
d
e
,
 

c
a
r
b
o
n
 

m
o
n
o
x
i
d
e
,
 

o
z
o
n
e
 

a
n
d
 

l
e
a
d
.
 
 

H
a
w
a
i
i
 
a
i
r
 
q
u
a
l
i
t
y
 
s
t
a
n
d
a
r
d
s
 
a
r
e
 
c
o
m
p
a
r
a
b
l
e
 
t
o
 
t
h
e
 
n
a
t
i
o
n
a
l
 

s
t
a
n
d
a
r
d
s
 
e
x
c
e
p
t
 
t
h
o
s
e
 
f
o
r
 
n
i
t
r
o
g
e
n
 
d
i
o
x
i
d
e
 
a
n
d
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 

w
h
i
c
h
 
a
r
e
 
m
o
r
e
 
s
t
r
i
n
g
e
n
t
 
t
h
a
n
 
t
h
e
 
n
a
t
i
o
n
a
l
 
s
t
a
n
d
a
r
d
s
.
 

  R
e
g
i
o
n
a
l
 
a
n
d
 
l
o
c
a
l
 
c
l
i
m
a
t
e
 
t
o
g
e
t
h
e
r
 
w
i
t
h
 
t
h
e
 
a
m
o
u
n
t
 
a
n
d
 
t
y
p
e
 
o
f
 

h
u
m
a
n
 
a
c
t
i
v
i
t
y
 
g
e
n
e
r
a
l
l
y
 
d
i
c
t
a
t
e
 
t
h
e
 
a
i
r
 
q
u
a
l
i
t
y
 
o
f
 
a
 
g
i
v
e
n
 

l
o
c
a
t
i
o
n
.
 
 
T
h
e
 
c
l
i
m
a
t
e
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
i
s
 
v
e
r
y
 
m
u
c
h
 
a
f
f
e
c
t
e
d
 

b
y
 

i
t
s
 

e
l
e
v
a
t
i
o
n
 

n
e
a
r
 

s
e
a
 

l
e
v
e
l
 

a
n
d
 

b
y
 

n
e
a
r
b
y
 

m
o
u
n
t
a
i
n
s
.
 
 

H
a
l
e
a
k
a
l
a
 
s
h
e
l
t
e
r
s
 
t
h
e
 
a
r
e
a
 
f
r
o
m
 
t
h
e
 
n
o
r
t
h
e
a
s
t
 
t
r
a
d
e
 
w
i
n
d
s
,
 
a
n
d
 

l
o
c
a
l
 
w
i
n
d
s
 
(
s
u
c
h
 
a
s
 
l
a
n
d
/
s
e
a
 
b
r
e
e
z
e
s
 
a
n
d
 
u
p
s
l
o
p
e
/
d
o
w
n
s
l
o
p
e
 
w
i
n
d
s
)
 

a
f
f
e
c
t
 
t
h
e
 
w
i
n
d
 
f
l
o
w
 
i
n
 
t
h
e
 
a
r
e
a
 
m
u
c
h
 
o
f
 
t
h
e
 
t
i
m
e
.
 
 
T
e
m
p
e
r
a
t
u
r
e
s
 

i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
a
r
e
 
g
e
n
e
r
a
l
l
y
 
v
e
r
y
 
c
o
n
s
i
s
t
e
n
t
 
a
n
d
 
w
a
r
m
 
w
i
t
h
 

a
v
e
r
a
g
e
 
d
a
i
l
y
 
t
e
m
p
e
r
a
t
u
r
e
s
 
r
a
n
g
i
n
g
 
f
r
o
m
 
a
b
o
u
t
 
6
3
°F
 
t
o
 
8
6
°F
.
 
 

R
a
i
n
f
a
l
l
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
i
s
 
m
i
n
i
m
a
l
 
w
i
t
h
 
a
n
 
a
v
e
r
a
g
e
 
o
f
 
o
n
l
y
 

a
b
o
u
t
 
1
2
 
i
n
c
h
e
s
 
p
e
r
 
y
e
a
r
.
 



    

   
 

2
 

 
 

  E
x
c
e
p
t
 
f
o
r
 
p
e
r
i
o
d
i
c
 
i
m
p
a
c
t
s
 
f
r
o
m
 
v
o
l
c
a
n
i
c
 
e
m
i
s
s
i
o
n
s
 
(
v
o
g
)
 
a
n
d
 

p
o
s
s
i
b
l
y
 
o
c
c
a
s
i
o
n
a
l
 
l
o
c
a
l
i
z
e
d
 
i
m
p
a
c
t
s
 
f
r
o
m
 
t
r
a
f
f
i
c
 
c
o
n
g
e
s
t
i
o
n
 
a
n
d
 

l
o
c
a
l
 
a
g
r
i
c
u
l
t
u
r
a
l
 
s
o
u
r
c
e
s
,
 
t
h
e
 
p
r
e
s
e
n
t
 
a
i
r
 
q
u
a
l
i
t
y
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 

a
r
e
a
 
i
s
 
b
e
l
i
e
v
e
d
 
t
o
 
b
e
 
r
e
l
a
t
i
v
e
l
y
 
g
o
o
d
.
 
 
T
h
e
r
e
 
i
s
 
v
e
r
y
 
l
i
t
t
l
e
 
a
i
r
 

q
u
a
l
i
t
y
 
m
o
n
i
t
o
r
i
n
g
 
d
a
t
a
 
f
r
o
m
 
t
h
e
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
H
e
a
l
t
h
 
f
o
r
 
t
h
e
 

p
r
o
j
e
c
t
 
a
r
e
a
,
 
b
u
t
 
t
h
e
 
l
i
m
i
t
e
d
 
d
a
t
a
 
t
h
a
t
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
s
u
g
g
e
s
t
 
t
h
a
t
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
a
r
e
 
g
e
n
e
r
a
l
l
y
 
w
e
l
l
 
w
i
t
h
i
n
 
s
t
a
t
e
 
a
n
d
 
n
a
t
i
o
n
a
l
 
a
i
r
 

q
u
a
l
i
t
y
 
s
t
a
n
d
a
r
d
s
.
 

  I
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
p
r
o
j
e
c
t
 
i
s
 
g
i
v
e
n
 
t
h
e
 
n
e
c
e
s
s
a
r
y
 
a
p
p
r
o
v
a
l
s
 
t
o
 

p
r
o
c
e
e
d
,
 
i
t
 
i
s
 
i
n
e
v
i
t
a
b
l
e
 
t
h
a
t
 
s
o
m
e
 
s
h
o
r
t
-
 
a
n
d
 
l
o
n
g
-
t
e
r
m
 
i
m
p
a
c
t
s
 

o
n
 

a
i
r
 

q
u
a
l
i
t
y
 

w
i
l
l
 

u
n
a
v
o
i
d
a
b
l
y
 

o
c
c
u
r
 

e
i
t
h
e
r
 

d
i
r
e
c
t
l
y
 

o
r
 

i
n
d
i
r
e
c
t
l
y
 
a
s
 
a
 
c
o
n
s
e
q
u
e
n
c
e
 
o
f
 
p
r
o
j
e
c
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
u
s
e
.
 
 

S
h
o
r
t
-
t
e
r
m
 
i
m
p
a
c
t
s
 
f
r
o
m
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
w
i
l
l
 
l
i
k
e
l
y
 
o
c
c
u
r
 
d
u
r
i
n
g
 
t
h
e
 

p
r
o
j
e
c
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
p
h
a
s
e
.
 
 
T
o
 
a
 
l
e
s
s
e
r
 
e
x
t
e
n
t
,
 
e
x
h
a
u
s
t
 
e
m
i
s
s
i
o
n
s
 

f
r
o
m
 
s
t
a
t
i
o
n
a
r
y
 
a
n
d
 
m
o
b
i
l
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
f
r
o
m
 
t
h
e
 

d
i
s
r
u
p
t
i
o
n
 
o
f
 
t
r
a
f
f
i
c
 
m
a
y
 
a
l
s
o
 
a
f
f
e
c
t
 
a
i
r
 
q
u
a
l
i
t
y
 
d
u
r
i
n
g
 
t
h
e
 

p
e
r
i
o
d
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
S
t
a
t
e
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
c
o
n
t
r
o
l
 
r
e
g
u
l
a
t
i
o
n
s
 

r
e
q
u
i
r
e
 
t
h
a
t
 
t
h
e
r
e
 
b
e
 
n
o
 
v
i
s
i
b
l
e
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
e
m
i
s
s
i
o
n
s
 
a
t
 
t
h
e
 

p
r
o
j
e
c
t
 
b
o
u
n
d
a
r
y
.
 
 
H
e
n
c
e
,
 
a
n
 
e
f
f
e
c
t
i
v
e
 
d
u
s
t
 
c
o
n
t
r
o
l
 
p
l
a
n
 
s
h
o
u
l
d
 
b
e
 

i
m
p
l
e
m
e
n
t
e
d
 
t
o
 
e
n
s
u
r
e
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
s
t
a
t
e
 
r
e
g
u
l
a
t
i
o
n
s
.
 
 
F
u
g
i
t
i
v
e
 

d
u
s
t
 
e
m
i
s
s
i
o
n
s
 
c
a
n
 
b
e
 
c
o
n
t
r
o
l
l
e
d
 
t
o
 
a
 
l
a
r
g
e
 
e
x
t
e
n
t
 
b
y
 
w
a
t
e
r
i
n
g
 
o
f
 

a
c
t
i
v
e
 
w
o
r
k
 
a
r
e
a
s
,
 
u
s
i
n
g
 
w
i
n
d
 
s
c
r
e
e
n
s
,
 
k
e
e
p
i
n
g
 
a
d
j
a
c
e
n
t
 
p
a
v
e
d
 

r
o
a
d
s
 
c
l
e
a
n
,
 
a
n
d
 
b
y
 
c
o
v
e
r
i
n
g
 
o
f
 
o
p
e
n
-
b
o
d
i
e
d
 
t
r
u
c
k
s
.
 
 
O
t
h
e
r
 
d
u
s
t
 

c
o
n
t
r
o
l
 
m
e
a
s
u
r
e
s
 
c
o
u
l
d
 
i
n
c
l
u
d
e
 
l
i
m
i
t
i
n
g
 
t
h
e
 
a
r
e
a
 
t
h
a
t
 
c
a
n
 
b
e
 

d
i
s
t
u
r
b
e
d
 

a
t
 

a
n
y
 

g
i
v
e
n
 

t
i
m
e
 

a
n
d
/
o
r
 

m
u
l
c
h
i
n
g
 

o
r
 

c
h
e
m
i
c
a
l
l
y
 

s
t
a
b
i
l
i
z
i
n
g
 
i
n
a
c
t
i
v
e
 
a
r
e
a
s
 
t
h
a
t
 
h
a
v
e
 
b
e
e
n
 
w
o
r
k
e
d
.
 
 
P
a
v
i
n
g
 
a
n
d
 

l
a
n
d
s
c
a
p
i
n
g
 
o
f
 
p
r
o
j
e
c
t
 
a
r
e
a
s
 
e
a
r
l
y
 
i
n
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
c
h
e
d
u
l
e
 

w
i
l
l
 
a
l
s
o
 
r
e
d
u
c
e
 
d
u
s
t
 
e
m
i
s
s
i
o
n
s
.
 
 
E
x
c
e
s
s
 
e
x
h
a
u
s
t
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 

t
r
a
f
f
i
c
 

d
i
s
r
u
p
t
i
o
n
 

c
a
n
 

b
e
 

m
i
t
i
g
a
t
e
d
 

b
y
 

m
o
v
i
n
g
 

c
o
n
s
t
r
u
c
t
i
o
n
 

e
q
u
i
p
m
e
n
t
 
a
n
d
 
w
o
r
k
e
r
s
 
t
o
 
a
n
d
 
f
r
o
m
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
d
u
r
i
n
g
 
o
f
f
-
p
e
a
k
 

t
r
a
f
f
i
c
 
h
o
u
r
s
 
a
n
d
 
b
y
 
m
i
n
i
m
i
z
i
n
g
 
r
o
a
d
 
c
l
o
s
u
r
e
s
 
d
u
r
i
n
g
 
p
e
a
k
 
t
r
a
f
f
i
c
 

    

   
 

3
 

 
 

p
e
r
i
o
d
s
.
 

  A
f
t
e
r
 

c
o
n
s
t
r
u
c
t
i
o
n
,
 

m
o
t
o
r
 

v
e
h
i
c
l
e
s
 

c
o
m
i
n
g
 

t
o
 

a
n
d
 

f
r
o
m
 

t
h
e
 

p
r
o
p
o
s
e
d
 
d
e
v
e
l
o
p
m
e
n
t
 
w
i
l
l
 
r
e
s
u
l
t
 
i
n
 
a
 
l
o
n
g
-
t
e
r
m
 
i
n
c
r
e
a
s
e
 
i
n
 
a
i
r
 

p
o
l
l
u
t
i
o
n
 
e
m
i
s
s
i
o
n
s
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
.
 
 
T
o
 
a
s
s
e
s
s
 
t
h
e
 
i
m
p
a
c
t
 
o
f
 

e
m
i
s
s
i
o
n
s
 

f
r
o
m
 

t
h
e
s
e
 

v
e
h
i
c
l
e
s
,
 

a
 

c
o
m
p
u
t
e
r
i
z
e
d
 

a
i
r
 

q
u
a
l
i
t
y
 

m
o
d
e
l
i
n
g
 
s
t
u
d
y
 
w
a
s
 
u
n
d
e
r
t
a
k
e
n
 
t
o
 
e
s
t
i
m
a
t
e
 
c
u
r
r
e
n
t
 
a
m
b
i
e
n
t
 
c
o
n
c
e
n
-

t
r
a
t
i
o
n
s
 
o
f
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
a
t
 
r
o
a
d
w
a
y
 
i
n
t
e
r
s
e
c
t
i
o
n
s
 
i
n
 
t
h
e
 

p
r
o
j
e
c
t
 
v
i
c
i
n
i
t
y
 
a
n
d
 
t
o
 
p
r
e
d
i
c
t
 
f
u
t
u
r
e
 
l
e
v
e
l
s
 
b
o
t
h
 
w
i
t
h
 
a
n
d
 

w
i
t
h
o
u
t
 
t
h
e
 
p
r
o
p
o
s
e
d
 
p
r
o
j
e
c
t
.
 
 
D
u
r
i
n
g
 
w
o
r
s
t
-
c
a
s
e
 
c
o
n
d
i
t
i
o
n
s
,
 

m
o
d
e
l
 
r
e
s
u
l
t
s
 
i
n
d
i
c
a
t
e
d
 
t
h
a
t
 
p
r
e
s
e
n
t
 
1
-
h
o
u
r
 
a
n
d
 
8
-
h
o
u
r
 
c
a
r
b
o
n
 

m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
a
r
e
 
w
e
l
l
 
w
i
t
h
i
n
 
b
o
t
h
 
t
h
e
 
s
t
a
t
e
 
a
n
d
 
t
h
e
 

n
a
t
i
o
n
a
l
 
a
m
b
i
e
n
t
 
a
i
r
 
q
u
a
l
i
t
y
 
s
t
a
n
d
a
r
d
s
.
 
 
I
n
 
t
h
e
 
y
e
a
r
 
2
0
2
2
 
w
i
t
h
o
u
t
 

t
h
e
 
p
r
o
j
e
c
t
,
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
w
e
r
e
 
p
r
e
d
i
c
t
e
d
 
t
o
 

i
n
c
r
e
a
s
e
 

a
t
 

s
o
m
e
 

l
o
c
a
t
i
o
n
s
 

i
n
 

t
h
e
 

p
r
o
j
e
c
t
 

a
r
e
a
,
 

b
u
t
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 

s
h
o
u
l
d
 

r
e
m
a
i
n
 

w
e
l
l
 

w
i
t
h
i
n
 

s
t
a
t
e
 

a
n
d
 

f
e
d
e
r
a
l
 

s
t
a
n
d
a
r
d
s
.
 
 
W
i
t
h
 
t
h
e
 
p
r
o
j
e
c
t
 
i
n
 
t
h
e
 
y
e
a
r
 
2
0
2
2
,
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
w
e
r
e
 
e
s
t
i
m
a
t
e
d
 
t
o
 
i
n
c
r
e
a
s
e
 
b
y
 
a
b
o
u
t
 
1
0
 
t
o
 
2
0
 

p
e
r
c
e
n
t
 
c
o
m
p
a
r
e
d
 
t
o
 
t
h
e
 
w
i
t
h
o
u
t
-
p
r
o
j
e
c
t
 
c
a
s
e
,
 
b
u
t
 
w
o
r
s
t
-
c
a
s
e
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
s
h
o
u
l
d
 
r
e
m
a
i
n
 
w
i
t
h
i
n
 
b
o
t
h
 
n
a
t
i
o
n
a
l
 
a
n
d
 
s
t
a
t
e
 

s
t
a
n
d
a
r
d
s
.
 
 
I
m
p
l
e
m
e
n
t
i
n
g
 
m
i
t
i
g
a
t
i
o
n
 
m
e
a
s
u
r
e
s
 
f
o
r
 
t
r
a
f
f
i
c
-
r
e
l
a
t
e
d
 

a
i
r
 
q
u
a
l
i
t
y
 
i
m
p
a
c
t
s
 
i
s
 
u
n
n
e
c
e
s
s
a
r
y
 
a
n
d
 
u
n
w
a
r
r
a
n
t
e
d
.
 

  D
e
p
e
n
d
i
n
g
 
o
n
 
t
h
e
 
d
e
m
a
n
d
 
l
e
v
e
l
s
,
 
l
o
n
g
-
t
e
r
m
 
i
m
p
a
c
t
s
 
o
n
 
a
i
r
 
q
u
a
l
i
t
y
 

a
r
e
 
a
l
s
o
 
p
o
s
s
i
b
l
e
 
d
u
e
 
t
o
 
i
n
d
i
r
e
c
t
 
e
m
i
s
s
i
o
n
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
a
 

d
e
v
e
l
o
p
m
e
n
t
'
s
 
e
l
e
c
t
r
i
c
a
l
 
p
o
w
e
r
 
a
n
d
 
s
o
l
i
d
 
w
a
s
t
e
 
d
i
s
p
o
s
a
l
 
r
e
q
u
i
r
e
-

m
e
n
t
s
.
 
 
Q
u
a
n
t
i
t
a
t
i
v
e
 
e
s
t
i
m
a
t
e
s
 
o
f
 
t
h
e
s
e
 
p
o
t
e
n
t
i
a
l
 
i
m
p
a
c
t
s
 
w
e
r
e
 

n
o
t
 
m
a
d
e
,
 
b
u
t
 
b
a
s
e
d
 
o
n
 
t
h
e
 
e
s
t
i
m
a
t
e
d
 
d
e
m
a
n
d
 
l
e
v
e
l
s
 
a
n
d
 
e
m
i
s
s
i
o
n
 

r
a
t
e
s
 

i
n
v
o
l
v
e
d
,
 

a
n
y
 

s
i
g
n
i
f
i
c
a
n
t
 

i
m
p
a
c
t
s
 

a
r
e
 

u
n
l
i
k
e
l
y
.
 
 

N
e
v
e
r
t
h
e
l
e
s
s
,
 
i
n
c
o
r
p
o
r
a
t
i
n
g
 
e
n
e
r
g
y
 
c
o
n
s
e
r
v
a
t
i
o
n
 
d
e
s
i
g
n
 
f
e
a
t
u
r
e
s
 

a
n
d
 
p
r
o
m
o
t
i
n
g
 
c
o
n
s
e
r
v
a
t
i
o
n
 
a
n
d
 
r
e
c
y
c
l
i
n
g
 
p
r
o
g
r
a
m
s
 
w
i
t
h
i
n
 
t
h
e
 

p
r
o
p
o
s
e
d
 
d
e
v
e
l
o
p
m
e
n
t
 
c
o
u
l
d
 
s
e
r
v
e
 
t
o
 
f
u
r
t
h
e
r
 
r
e
d
u
c
e
 
a
n
y
 
a
s
s
o
c
i
a
t
e
d
 

i
m
p
a
c
t
s
 
a
n
d
 
c
o
n
s
e
r
v
e
 
t
h
e
 
i
s
l
a
n
d
'
s
 
r
e
s
o
u
r
c
e
s
.
 



    

   
 

4
 

 
 

  2
.
0
 
 
I
N
T
R
O
D
U
C
T
I
O
N
 

 H
o
n
u
a
’
u
l
a
 
P
a
r
t
n
e
r
s
,
 
L
L
C
 
i
s
 
p
r
o
p
o
s
i
n
g
 
t
o
 
d
e
v
e
l
o
p
 
t
h
e
 
H
o
n
u
a
’
u
l
a
 

P
r
o
j
e
c
t
 
o
n
 
t
h
e
 
i
s
l
a
n
d
 
o
f
 
M
a
u
i
 
n
e
a
r
 
W
a
i
l
e
a
 
(
s
e
e
 
F
i
g
u
r
e
 
1
 
f
o
r
 

g
e
n
e
r
a
l
 
p
r
o
j
e
c
t
 
l
o
c
a
t
i
o
n
)
.
 
 
T
h
e
 
p
r
o
p
o
s
e
d
 
p
r
o
j
e
c
t
 
w
o
u
l
d
 
i
n
c
l
u
d
e
 
t
h
e
 

d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
1
,
1
5
0
 
s
i
n
g
l
e
-
f
a
m
i
l
y
 
a
n
d
 
m
u
l
t
i
-
f
a
m
i
l
y
 
r
e
s
i
d
e
n
t
i
a
l
 

u
n
i
t
s
 
(
i
n
c
l
u
d
i
n
g
 
w
o
r
k
f
o
r
c
e
 
a
f
f
o
r
d
a
b
l
e
 
h
o
m
e
s
)
,
 
a
n
 
1
8
-
h
o
l
e
 
p
r
i
v
a
t
e
 

g
o
l
f
 
c
o
u
r
s
e
,
 
u
p
 
t
o
 
1
0
0
,
0
0
0
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
c
o
m
m
e
r
c
i
a
l
 
a
n
d
 
o
f
f
i
c
e
 

s
p
a
c
e
,
 
a
n
d
 
o
t
h
e
r
 
a
s
s
o
c
i
a
t
e
d
 
f
a
c
i
l
i
t
i
e
s
 
a
n
d
 
i
n
f
r
a
s
t
r
u
c
t
u
r
e
.
 
 
T
h
e
 

p
r
o
p
o
s
e
d
 
p
r
o
j
e
c
t
 
i
s
 
e
x
p
e
c
t
e
d
 
t
o
 
b
e
 
c
o
m
p
l
e
t
e
d
 
a
n
d
 
f
u
l
l
y
 
o
c
c
u
p
i
e
d
 
b
y
 

2
0
2
2
.
 

  T
h
e
 
p
u
r
p
o
s
e
 
o
f
 
t
h
i
s
 
s
t
u
d
y
 
w
a
s
 
t
o
 
e
v
a
l
u
a
t
e
 
t
h
e
 
p
o
t
e
n
t
i
a
l
 
a
i
r
 

q
u
a
l
i
t
y
 
i
m
p
a
c
t
s
 
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
p
r
o
j
e
c
t
 
a
n
d
 
r
e
c
o
m
m
e
n
d
 
m
i
t
i
g
a
t
i
v
e
 

m
e
a
s
u
r
e
s
,
 
i
f
 
p
o
s
s
i
b
l
e
 
a
n
d
 
a
p
p
r
o
p
r
i
a
t
e
,
 
t
o
 
r
e
d
u
c
e
 
o
r
 
e
l
i
m
i
n
a
t
e
 
a
n
y
 

p
r
o
j
e
c
t
-
r
e
l
a
t
e
d
 
d
e
g
r
a
d
a
t
i
o
n
 
o
f
 
a
i
r
 
q
u
a
l
i
t
y
 
i
n
 
t
h
e
 
a
r
e
a
.
 
 
B
e
f
o
r
e
 

e
x
a
m
i
n
i
n
g
 
t
h
e
 
p
o
t
e
n
t
i
a
l
 
i
m
p
a
c
t
s
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
,
 
a
 
d
i
s
c
u
s
s
i
o
n
 
o
f
 

a
m
b
i
e
n
t
 
a
i
r
 
q
u
a
l
i
t
y
 
s
t
a
n
d
a
r
d
s
 
i
s
 
p
r
e
s
e
n
t
e
d
 
a
n
d
 
b
a
c
k
g
r
o
u
n
d
 
i
n
f
o
r
m
a
-

t
i
o
n
 
c
o
n
c
e
r
n
i
n
g
 
t
h
e
 
r
e
g
i
o
n
a
l
 
a
n
d
 
l
o
c
a
l
 
c
l
i
m
a
t
o
l
o
g
y
 
a
n
d
 
t
h
e
 
p
r
e
s
e
n
t
 

a
i
r
 
q
u
a
l
i
t
y
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
i
s
 
p
r
o
v
i
d
e
d
.
 

  3
.
0
 
 
A
M
B
I
E
N
T
 
A
I
R
 
Q
U
A
L
I
T
Y
 
S
T
A
N
D
A
R
D
S
 

 A
m
b
i
e
n
t
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
o
f
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
a
r
e
 
r
e
g
u
l
a
t
e
d
 
b
y
 
b
o
t
h
 

n
a
t
i
o
n
a
l
 

a
n
d
 

s
t
a
t
e
 

a
m
b
i
e
n
t
 

a
i
r
 

q
u
a
l
i
t
y
 

s
t
a
n
d
a
r
d
s
 

(
A
A
Q
S
)
.
 
 

N
a
t
i
o
n
a
l
 
A
A
Q
S
 
a
r
e
 
s
p
e
c
i
f
i
e
d
 
i
n
 
S
e
c
t
i
o
n
 
4
0
,
 
P
a
r
t
 
5
0
 
o
f
 
t
h
e
 
C
o
d
e
 
o
f
 

F
e
d
e
r
a
l
 
R
e
g
u
l
a
t
i
o
n
s
 
(
C
F
R
)
,
 
w
h
i
l
e
 
S
t
a
t
e
 
o
f
 
H
a
w
a
i
i
 
A
A
Q
S
 
a
r
e
 
d
e
f
i
n
e
d
 

i
n
 
C
h
a
p
t
e
r
 
1
1
-
5
9
 
o
f
 
t
h
e
 
H
a
w
a
i
i
 
A
d
m
i
n
i
s
t
r
a
t
i
v
e
 
R
u
l
e
s
.
 
 
T
a
b
l
e
 
1
 

s
u
m
m
a
r
i
z
e
s
 
b
o
t
h
 
t
h
e
 
n
a
t
i
o
n
a
l
 
a
n
d
 
t
h
e
 
s
t
a
t
e
 
A
A
Q
S
 
t
h
a
t
 
a
r
e
 
s
p
e
c
i
-

f
i
e
d
 
i
n
 
t
h
e
 
c
i
t
e
d
 
d
o
c
u
m
e
n
t
s
.
 
 
A
s
 
i
n
d
i
c
a
t
e
d
 
i
n
 
t
h
e
 
t
a
b
l
e
,
 
n
a
t
i
o
n
a
l
 

a
n
d
 
s
t
a
t
e
 
A
A
Q
S
 
h
a
v
e
 
b
e
e
n
 
e
s
t
a
b
l
i
s
h
e
d
 
f
o
r
 
p
a
r
t
i
c
u
l
a
t
e
 
m
a
t
t
e
r
,
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s
u
l
f
u
r
 
d
i
o
x
i
d
e
,
 
n
i
t
r
o
g
e
n
 
d
i
o
x
i
d
e
,
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
,
 
o
z
o
n
e
 
a
n
d
 

l
e
a
d
.
 
 
T
h
e
 
s
t
a
t
e
 
h
a
s
 
a
l
s
o
 
s
e
t
 
a
 
s
t
a
n
d
a
r
d
 
f
o
r
 
h
y
d
r
o
g
e
n
 
s
u
l
f
i
d
e
.
 
 

N
a
t
i
o
n
a
l
 
A
A
Q
S
 
a
r
e
 
s
t
a
t
e
d
 
i
n
 
t
e
r
m
s
 
o
f
 
b
o
t
h
 
p
r
i
m
a
r
y
 
a
n
d
 
s
e
c
o
n
d
a
r
y
 

s
t
a
n
d
a
r
d
s
 
f
o
r
 
m
o
s
t
 
o
f
 
t
h
e
 
r
e
g
u
l
a
t
e
d
 
a
i
r
 
p
o
l
l
u
t
a
n
t
s
.
 
 
N
a
t
i
o
n
a
l
 

p
r
i
m
a
r
y
 
s
t
a
n
d
a
r
d
s
 
a
r
e
 
d
e
s
i
g
n
e
d
 
t
o
 
p
r
o
t
e
c
t
 
t
h
e
 
p
u
b
l
i
c
 
h
e
a
l
t
h
 
w
i
t
h
 

a
n
 
"
a
d
e
q
u
a
t
e
 
m
a
r
g
i
n
 
o
f
 
s
a
f
e
t
y
"
.
 
 
N
a
t
i
o
n
a
l
 
s
e
c
o
n
d
a
r
y
 
s
t
a
n
d
a
r
d
s
,
 
o
n
 

t
h
e
 
o
t
h
e
r
 
h
a
n
d
,
 
d
e
f
i
n
e
 
l
e
v
e
l
s
 
o
f
 
a
i
r
 
q
u
a
l
i
t
y
 
n
e
c
e
s
s
a
r
y
 
t
o
 
p
r
o
t
e
c
t
 

t
h
e
 
p
u
b
l
i
c
 
w
e
l
f
a
r
e
 
f
r
o
m
 
"
a
n
y
 
k
n
o
w
n
 
o
r
 
a
n
t
i
c
i
p
a
t
e
d
 
a
d
v
e
r
s
e
 
e
f
f
e
c
t
s
 

o
f
 
a
 
p
o
l
l
u
t
a
n
t
"
.
 
 
S
e
c
o
n
d
a
r
y
 
p
u
b
l
i
c
 
w
e
l
f
a
r
e
 
i
m
p
a
c
t
s
 
m
a
y
 
i
n
c
l
u
d
e
 

s
u
c
h
 
e
f
f
e
c
t
s
 
a
s
 
d
e
c
r
e
a
s
e
d
 
v
i
s
i
b
i
l
i
t
y
,
 
d
i
m
i
n
i
s
h
e
d
 
c
o
m
f
o
r
t
 
l
e
v
e
l
s
,
 

o
r
 
o
t
h
e
r
 
p
o
t
e
n
t
i
a
l
 
i
n
j
u
r
y
 
t
o
 
t
h
e
 
n
a
t
u
r
a
l
 
o
r
 
m
a
n
-
m
a
d
e
 
e
n
v
i
r
o
n
m
e
n
t
,
 

e
.
g
.
,
 
s
o
i
l
i
n
g
 
o
f
 
m
a
t
e
r
i
a
l
s
,
 
d
a
m
a
g
e
 
t
o
 
v
e
g
e
t
a
t
i
o
n
 
o
r
 
o
t
h
e
r
 
e
c
o
n
o
m
-

i
c
 
d
a
m
a
g
e
.
 
 
I
n
 
c
o
n
t
r
a
s
t
 
t
o
 
t
h
e
 
n
a
t
i
o
n
a
l
 
A
A
Q
S
,
 
H
a
w
a
i
i
 
S
t
a
t
e
 
A
A
Q
S
 

a
r
e
 
g
i
v
e
n
 
i
n
 
t
e
r
m
s
 
o
f
 
a
 
s
i
n
g
l
e
 
s
t
a
n
d
a
r
d
 
t
h
a
t
 
i
s
 
d
e
s
i
g
n
e
d
 
"
t
o
 

p
r
o
t
e
c
t
 
p
u
b
l
i
c
 
h
e
a
l
t
h
 
a
n
d
 
w
e
l
f
a
r
e
 
a
n
d
 
t
o
 
p
r
e
v
e
n
t
 
t
h
e
 
s
i
g
n
i
f
i
c
a
n
t
 

d
e
t
e
r
i
o
r
a
t
i
o
n
 
o
f
 
a
i
r
 
q
u
a
l
i
t
y
"
.
 

  E
a
c
h
 
o
f
 
t
h
e
 
r
e
g
u
l
a
t
e
d
 
a
i
r
 
p
o
l
l
u
t
a
n
t
s
 
h
a
s
 
t
h
e
 
p
o
t
e
n
t
i
a
l
 
t
o
 
c
r
e
a
t
e
 

o
r
 
e
x
a
c
e
r
b
a
t
e
 
s
o
m
e
 
f
o
r
m
 
o
f
 
a
d
v
e
r
s
e
 
h
e
a
l
t
h
 
e
f
f
e
c
t
 
o
r
 
t
o
 
p
r
o
d
u
c
e
 

e
n
v
i
r
o
n
m
e
n
t
a
l
 

d
e
g
r
a
d
a
t
i
o
n
 

w
h
e
n
 

p
r
e
s
e
n
t
 

i
n
 

s
u
f
f
i
c
i
e
n
t
l
y
 

h
i
g
h
 

c
o
n
c
e
n
t
r
a
t
i
o
n
 
f
o
r
 
p
r
o
l
o
n
g
e
d
 
p
e
r
i
o
d
s
 
o
f
 
t
i
m
e
.
 
 
T
h
e
 
A
A
Q
S
 
s
p
e
c
i
f
y
 
a
 

m
a
x
i
m
u
m
 
a
l
l
o
w
a
b
l
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
 
f
o
r
 
a
 
g
i
v
e
n
 
a
i
r
 
p
o
l
l
u
t
a
n
t
 
f
o
r
 
o
n
e
 

o
r
 
m
o
r
e
 
a
v
e
r
a
g
i
n
g
 
t
i
m
e
s
 
t
o
 
p
r
e
v
e
n
t
 
h
a
r
m
f
u
l
 
e
f
f
e
c
t
s
.
 
 
A
v
e
r
a
g
i
n
g
 

t
i
m
e
s
 
v
a
r
y
 
f
r
o
m
 
o
n
e
 
h
o
u
r
 
t
o
 
o
n
e
 
y
e
a
r
 
d
e
p
e
n
d
i
n
g
 
o
n
 
t
h
e
 
p
o
l
l
u
t
a
n
t
 

a
n
d
 
t
y
p
e
 
o
f
 
e
x
p
o
s
u
r
e
 
n
e
c
e
s
s
a
r
y
 
t
o
 
c
a
u
s
e
 
a
d
v
e
r
s
e
 
e
f
f
e
c
t
s
.
 
 
I
n
 
t
h
e
 

c
a
s
e
 
o
f
 
t
h
e
 
s
h
o
r
t
-
t
e
r
m
 
(
i
.
e
.
,
 
1
-
 
t
o
 
2
4
-
h
o
u
r
)
 
A
A
Q
S
,
 
b
o
t
h
 
n
a
t
i
o
n
a
l
 

a
n
d
 
s
t
a
t
e
 
s
t
a
n
d
a
r
d
s
 
a
l
l
o
w
 
a
 
s
p
e
c
i
f
i
e
d
 
n
u
m
b
e
r
 
o
f
 
e
x
c
e
e
d
a
n
c
e
s
 
e
a
c
h
 

y
e
a
r
.
 

  T
h
e
 
H
a
w
a
i
i
 
A
A
Q
S
 
a
r
e
 
i
n
 
s
o
m
e
 
c
a
s
e
s
 
c
o
n
s
i
d
e
r
a
b
l
y
 
m
o
r
e
 
s
t
r
i
n
g
e
n
t
 

t
h
a
n
 
t
h
e
 
c
o
m
p
a
r
a
b
l
e
 
n
a
t
i
o
n
a
l
 
A
A
Q
S
.
 
 
I
n
 
p
a
r
t
i
c
u
l
a
r
,
 
t
h
e
 
H
a
w
a
i
i
 

1
-
h
o
u
r
 
A
A
Q
S
 
f
o
r
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
i
s
 
f
o
u
r
 
t
i
m
e
s
 
m
o
r
e
 
s
t
r
i
n
g
e
n
t
 
t
h
a
n
 

t
h
e
 
c
o
m
p
a
r
a
b
l
e
 
n
a
t
i
o
n
a
l
 
l
i
m
i
t
.
 
 
T
h
e
 
U
.
S
.
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
P
r
o
t
e
c
t
i
o
n
 



    

   
 

6
 

 
 

A
g
e
n
c
y
 
(
E
P
A
)
 
i
s
 
c
u
r
r
e
n
t
l
y
 
w
o
r
k
i
n
g
 
o
n
 
a
 
p
l
a
n
 
t
o
 
p
h
a
s
e
 
o
u
t
 
t
h
e
 
 

    

   
 

7
 

 
 

n
a
t
i
o
n
a
l
 
1
-
h
o
u
r
 
o
z
o
n
e
 
s
t
a
n
d
a
r
d
 
i
n
 
f
a
v
o
r
 
o
f
 
t
h
e
 
n
e
w
 
(
a
n
d
 
m
o
r
e
 

s
t
r
i
n
g
e
n
t
)
 
8
-
h
o
u
r
 
s
t
a
n
d
a
r
d
.
 

  T
h
e
 
H
a
w
a
i
i
 
A
A
Q
S
 
f
o
r
 
s
u
l
f
u
r
 
d
i
o
x
i
d
e
 
w
e
r
e
 
r
e
l
a
x
e
d
 
i
n
 
1
9
8
6
 
t
o
 
m
a
k
e
 

t
h
e
 
s
t
a
t
e
 
s
t
a
n
d
a
r
d
s
 
e
s
s
e
n
t
i
a
l
l
y
 
t
h
e
 
s
a
m
e
 
a
s
 
t
h
e
 
n
a
t
i
o
n
a
l
 
l
i
m
i
t
s
.
 
 

I
n
 
1
9
9
3
,
 
t
h
e
 
s
t
a
t
e
 
a
l
s
o
 
r
e
v
i
s
e
d
 
i
t
s
 
p
a
r
t
i
c
u
l
a
t
e
 
s
t
a
n
d
a
r
d
s
 
t
o
 

f
o
l
l
o
w
 
t
h
o
s
e
 
s
e
t
 
b
y
 
t
h
e
 
f
e
d
e
r
a
l
 
g
o
v
e
r
n
m
e
n
t
.
 
 
D
u
r
i
n
g
 
1
9
9
7
,
 
t
h
e
 

f
e
d
e
r
a
l
 
g
o
v
e
r
n
m
e
n
t
 
a
g
a
i
n
 
r
e
v
i
s
e
d
 
i
t
s
 
s
t
a
n
d
a
r
d
s
 
f
o
r
 
p
a
r
t
i
c
u
l
a
t
e
,
 

b
u
t
 
t
h
e
 
n
e
w
 
s
t
a
n
d
a
r
d
s
 
w
e
r
e
 
c
h
a
l
l
e
n
g
e
d
 
i
n
 
f
e
d
e
r
a
l
 
c
o
u
r
t
.
 
 
A
 

S
u
p
r
e
m
e
 
C
o
u
r
t
 
r
u
l
i
n
g
 
w
a
s
 
i
s
s
u
e
d
 
d
u
r
i
n
g
 
F
e
b
r
u
a
r
y
 
2
0
0
1
,
 
a
n
d
 
a
s
 
a
 

r
e
s
u
l
t
,
 

t
h
e
 

n
e
w
 

s
t
a
n
d
a
r
d
s
 

f
o
r
 

p
a
r
t
i
c
u
l
a
t
e
 

w
e
r
e
 

f
i
n
a
l
l
y
 

i
m
p
l
e
m
e
n
t
e
d
 
d
u
r
i
n
g
 
2
0
0
5
.
 
 
T
o
 
d
a
t
e
,
 
t
h
e
 
H
a
w
a
i
i
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 

H
e
a
l
t
h
 
h
a
s
 
n
o
t
 
u
p
d
a
t
e
d
 
t
h
e
 
s
t
a
t
e
 
p
a
r
t
i
c
u
l
a
t
e
 
s
t
a
n
d
a
r
d
s
.
 
 
I
n
 

S
e
p
t
e
m
b
e
r
 
2
0
0
1
,
 
t
h
e
 
s
t
a
t
e
 
v
a
c
a
t
e
d
 
t
h
e
 
s
t
a
t
e
 
1
-
h
o
u
r
 
s
t
a
n
d
a
r
d
 
f
o
r
 

o
z
o
n
e
 
a
n
d
 
a
n
 
8
-
h
o
u
r
 
s
t
a
n
d
a
r
d
 
w
a
s
 
a
d
o
p
t
e
d
.
 

  D
u
r
i
n
g
 
t
h
e
 
l
a
t
t
e
r
 
p
a
r
t
 
o
f
 
2
0
0
8
,
 
E
P
A
 
r
e
v
i
s
e
d
 
t
h
e
 
s
t
a
n
d
a
r
d
 
f
o
r
 
l
e
a
d
 

m
a
k
i
n
g
 

t
h
e
 

s
t
a
n
d
a
r
d
 

m
o
r
e
 

s
t
r
i
n
g
e
n
t
.
 

 
S
o
 

f
a
r
,
 

t
h
e
 

H
a
w
a
i
i
 

D
e
p
a
r
t
m
e
n
t
 
o
f
 
H
e
a
l
t
h
 
h
a
s
 
n
o
t
 
r
e
v
i
s
e
d
 
t
h
e
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
s
t
a
t
e
 

s
t
a
n
d
a
r
d
 
f
o
r
 
l
e
a
d
.
 

  4
.
0
 
 
R
E
G
I
O
N
A
L
 
A
N
D
 
L
O
C
A
L
 
C
L
I
M
A
T
O
L
O
G
Y
 

 R
e
g
i
o
n
a
l
 
a
n
d
 
l
o
c
a
l
 
c
l
i
m
a
t
o
l
o
g
y
 
s
i
g
n
i
f
i
c
a
n
t
l
y
 
a
f
f
e
c
t
 
t
h
e
 
a
i
r
 

q
u
a
l
i
t
y
 
o
f
 
a
 
g
i
v
e
n
 
l
o
c
a
t
i
o
n
.
 
 
W
i
n
d
,
 
t
e
m
p
e
r
a
t
u
r
e
,
 
a
t
m
o
s
p
h
e
r
i
c
 

t
u
r
b
u
l
e
n
c
e
,
 
m
i
x
i
n
g
 
h
e
i
g
h
t
 
a
n
d
 
r
a
i
n
f
a
l
l
 
a
l
l
 
i
n
f
l
u
e
n
c
e
 
a
i
r
 
q
u
a
l
i
t
y
.
 
 

A
l
t
h
o
u
g
h
 
t
h
e
 
c
l
i
m
a
t
e
 
o
f
 
H
a
w
a
i
i
 
i
s
 
r
e
l
a
t
i
v
e
l
y
 
m
o
d
e
r
a
t
e
 
t
h
r
o
u
g
h
o
u
t
 

m
o
s
t
 
o
f
 
t
h
e
 
s
t
a
t
e
,
 
s
i
g
n
i
f
i
c
a
n
t
 
d
i
f
f
e
r
e
n
c
e
s
 
i
n
 
t
h
e
s
e
 
p
a
r
a
m
e
t
e
r
s
 
m
a
y
 

o
c
c
u
r
 
f
r
o
m
 
o
n
e
 
l
o
c
a
t
i
o
n
 
t
o
 
a
n
o
t
h
e
r
.
 
 
M
o
s
t
 
d
i
f
f
e
r
e
n
c
e
s
 
i
n
 
r
e
g
i
o
n
a
l
 

a
n
d
 
l
o
c
a
l
 
c
l
i
m
a
t
e
s
 
w
i
t
h
i
n
 
t
h
e
 
s
t
a
t
e
 
a
r
e
 
c
a
u
s
e
d
 
b
y
 
t
h
e
 
m
o
u
n
t
a
i
n
o
u
s
 

t
o
p
o
g
r
a
p
h
y
.
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 T
h
e
 
t
o
p
o
g
r
a
p
h
y
 
o
f
 
M
a
u
i
 
i
s
 
d
o
m
i
n
a
t
e
d
 
b
y
 
t
h
e
 
g
r
e
a
t
 
v
o
l
c
a
n
i
c
 
m
a
s
s
e
s
 

o
f
 
H
a
l
e
a
k
a
l
a
 
(
1
0
,
0
2
3
 
f
e
e
t
)
 
a
n
d
 
t
h
e
 
W
e
s
t
 
M
a
u
i
 
M
o
u
n
t
a
i
n
s
 
(
5
,
7
8
8
 

f
e
e
t
)
.
 
 
T
h
e
 
i
s
l
a
n
d
 
c
o
n
s
i
s
t
s
 
e
n
t
i
r
e
l
y
 
o
f
 
t
h
e
 
s
l
o
p
e
s
 
o
f
 
t
h
e
s
e
 

m
o
u
n
t
a
i
n
s
 
a
n
d
 
o
f
 
a
 
c
o
n
n
e
c
t
i
n
g
 
i
s
t
h
m
u
s
.
 
 
H
a
l
e
a
k
a
l
a
 
i
s
 
s
t
i
l
l
 

c
o
n
s
i
d
e
r
e
d
 
t
o
 
b
e
 
a
n
 
a
c
t
i
v
e
 
v
o
l
c
a
n
o
 
a
n
d
 
l
a
s
t
 
e
r
u
p
t
e
d
 
a
b
o
u
t
 
1
7
9
0
.
 
 

T
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
i
s
 
l
o
c
a
t
e
d
 
a
l
o
n
g
 
t
h
e
 
l
o
w
e
r
 
w
e
s
t
e
r
n
 
s
l
o
p
e
 
o
f
 

H
a
l
e
a
k
a
l
a
 
a
t
 
a
n
 
e
l
e
v
a
t
i
o
n
 
o
f
 
a
b
o
u
t
 
3
0
0
 
f
e
e
t
.
 
 

  M
a
u
i
 
l
i
e
s
 
w
e
l
l
 
w
i
t
h
i
n
 
t
h
e
 
b
e
l
t
 
o
f
 
n
o
r
t
h
e
a
s
t
e
r
l
y
 
t
r
a
d
e
 
w
i
n
d
s
 

g
e
n
e
r
a
t
e
d
 
b
y
 
t
h
e
 
s
e
m
i
-
p
e
r
m
a
n
e
n
t
 
P
a
c
i
f
i
c
 
h
i
g
h
 
p
r
e
s
s
u
r
e
 
c
e
l
l
 
t
o
 
t
h
e
 

n
o
r
t
h
 
a
n
d
 
e
a
s
t
.
 
 
B
e
c
a
u
s
e
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
i
s
 
l
o
c
a
t
e
d
 
o
n
 
t
h
e
 
l
o
w
e
r
 

w
e
s
t
e
r
n
 
s
l
o
p
e
 
o
f
 
H
a
l
e
a
k
a
l
a
,
 
i
t
 
i
s
 
s
h
e
l
t
e
r
e
d
 
m
u
c
h
 
o
f
 
t
h
e
 
t
i
m
e
 
f
r
o
m
 

t
h
e
 
n
o
r
t
h
e
a
s
t
 
t
r
a
d
e
 
w
i
n
d
s
.
 
 
L
o
c
a
l
 
w
i
n
d
s
 
s
u
c
h
 
a
s
 
l
a
n
d
/
s
e
a
 
b
r
e
e
z
e
s
 

a
n
d
/
o
r
 
u
p
s
l
o
p
e
/
d
o
w
n
s
l
o
p
e
 
w
i
n
d
s
 
a
l
s
o
 
i
n
f
l
u
e
n
c
e
 
t
h
e
 
w
i
n
d
 
p
a
t
t
e
r
n
 
f
o
r
 

t
h
e
 
a
r
e
a
.
 
 
D
u
r
i
n
g
 
t
h
e
 
d
a
y
t
i
m
e
,
 
w
i
n
d
s
 
c
a
n
 
t
y
p
i
c
a
l
l
y
 
b
e
 
e
x
p
e
c
t
e
d
 
t
o
 

m
o
v
e
 
o
n
s
h
o
r
e
 
b
e
c
a
u
s
e
 
o
f
 
s
e
a
b
r
e
e
z
e
 
a
n
d
/
o
r
 
u
p
s
l
o
p
e
 
e
f
f
e
c
t
s
 
o
r
 

b
e
c
a
u
s
e
 
o
f
 
t
h
e
 
a
e
r
o
d
y
n
a
m
i
c
 
c
a
v
i
t
y
 
c
a
u
s
e
d
 
b
y
 
t
h
e
 
t
r
a
d
e
 
w
i
n
d
s
 

f
l
o
w
i
n
g
 
a
r
o
u
n
d
 
H
a
l
e
a
k
a
l
a
.
 
 
A
t
 
n
i
g
h
t
,
 
w
i
n
d
s
 
a
r
e
 
o
f
t
e
n
 
d
r
a
i
n
a
g
e
 

w
i
n
d
s
 
t
h
a
t
 
m
o
v
e
 
d
o
w
n
s
l
o
p
e
 
a
n
d
 
o
u
t
 
t
o
 
s
e
a
.
 
 
D
u
r
i
n
g
 
w
i
n
t
e
r
,
 

o
c
c
a
s
i
o
n
a
l
 
s
t
r
o
n
g
 
w
i
n
d
s
 
f
r
o
m
 
t
h
e
 
s
o
u
t
h
 
o
r
 
s
o
u
t
h
w
e
s
t
 
o
c
c
u
r
 
i
n
 

a
s
s
o
c
i
a
t
i
o
n
 
w
i
t
h
 
t
h
e
 
p
a
s
s
a
g
e
 
o
f
 
w
i
n
t
e
r
 
s
t
o
r
m
 
s
y
s
t
e
m
s
.
 

  A
i
r
 
p
o
l
l
u
t
i
o
n
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
m
o
t
o
r
 
v
e
h
i
c
l
e
s
,
 
t
h
e
 
f
o
r
m
a
t
i
o
n
 
o
f
 

p
h
o
t
o
c
h
e
m
i
c
a
l
 
s
m
o
g
 
a
n
d
 
s
m
o
k
e
 
p
l
u
m
e
 
r
i
s
e
 
a
l
l
 
d
e
p
e
n
d
 
i
n
 
p
a
r
t
 
o
n
 
a
i
r
 

t
e
m
p
e
r
a
t
u
r
e
.
 
 
C
o
l
d
e
r
 
t
e
m
p
e
r
a
t
u
r
e
s
 
t
e
n
d
 
t
o
 
r
e
s
u
l
t
 
i
n
 
h
i
g
h
e
r
 

e
m
i
s
s
i
o
n
s
 

o
f
 

c
o
n
t
a
m
i
n
a
n
t
s
 

f
r
o
m
 

a
u
t
o
m
o
b
i
l
e
s
 

b
u
t
 

l
o
w
e
r
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
o
f
 
p
h
o
t
o
c
h
e
m
i
c
a
l
 
s
m
o
g
 
a
n
d
 
g
r
o
u
n
d
-
l
e
v
e
l
 
c
o
n
c
e
n
t
r
a
-

t
i
o
n
s
 
o
f
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
f
r
o
m
 
e
l
e
v
a
t
e
d
 
p
l
u
m
e
s
.
 
 
I
n
 
H
a
w
a
i
i
,
 
t
h
e
 

a
n
n
u
a
l
 
a
n
d
 
d
a
i
l
y
 
v
a
r
i
a
t
i
o
n
 
o
f
 
t
e
m
p
e
r
a
t
u
r
e
 
d
e
p
e
n
d
s
 
t
o
 
a
 
l
a
r
g
e
 

d
e
g
r
e
e
 
o
n
 
e
l
e
v
a
t
i
o
n
 
a
b
o
v
e
 
s
e
a
 
l
e
v
e
l
,
 
d
i
s
t
a
n
c
e
 
i
n
l
a
n
d
 
a
n
d
 
e
x
p
o
s
u
r
e
 

t
o
 
t
h
e
 
t
r
a
d
e
 
w
i
n
d
s
.
 
 
A
v
e
r
a
g
e
 
t
e
m
p
e
r
a
t
u
r
e
s
 
a
t
 
l
o
c
a
t
i
o
n
s
 
n
e
a
r
 
s
e
a
 

l
e
v
e
l
 
g
e
n
e
r
a
l
l
y
 
a
r
e
 
w
a
r
m
e
r
 
t
h
a
n
 
t
h
o
s
e
 
a
t
 
h
i
g
h
e
r
 
e
l
e
v
a
t
i
o
n
s
.
 
 
A
r
e
a
s
 

    

   
 

9
 

 
 

e
x
p
o
s
e
d
 
t
o
 
t
h
e
 
t
r
a
d
e
 
w
i
n
d
s
 
t
e
n
d
 
t
o
 
h
a
v
e
 
t
h
e
 
l
e
a
s
t
 
t
e
m
p
e
r
a
t
u
r
e
 

v
a
r
i
a
t
i
o
n
,
 
w
h
i
l
e
 
i
n
l
a
n
d
 
a
n
d
 
l
e
e
w
a
r
d
 
a
r
e
a
s
 
o
f
t
e
n
 
h
a
v
e
 
t
h
e
 
m
o
s
t
.
 
 

T
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
'
s
 
l
o
w
e
r
 
e
l
e
v
a
t
i
o
n
 
a
n
d
 
l
e
e
w
a
r
d
 
l
o
c
a
t
i
o
n
 
r
e
s
u
l
t
s
 
i
n
 

w
a
r
m
e
r
 
t
e
m
p
e
r
a
t
u
r
e
s
 
c
o
m
p
a
r
e
d
 
w
i
t
h
 
m
a
n
y
 
o
t
h
e
r
 
p
a
r
t
s
 
o
f
 
t
h
e
 
i
s
l
a
n
d
.
 
 

A
t
 
P
u
u
n
e
n
e
,
 
w
h
i
c
h
 
i
s
 
a
 
f
e
w
 
m
i
l
e
s
 
t
o
 
t
h
e
 
n
o
r
t
h
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 

a
n
d
 
a
t
 
a
n
 
e
l
e
v
a
t
i
o
n
 
o
f
 
a
b
o
u
t
 
1
3
0
 
f
e
e
t
,
 
a
v
e
r
a
g
e
 
d
a
i
l
y
 
m
i
n
i
m
u
m
 
a
n
d
 

m
a
x
i
m
u
m
 

t
e
m
p
e
r
a
t
u
r
e
s
 

a
r
e
 

6
3
°F
 

a
n
d
 

8
6
°F
,
 

r
e
s
p
e
c
t
i
v
e
l
y
 

[
1
]
.
 
 

T
e
m
p
e
r
a
t
u
r
e
s
 
a
t
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
c
a
n
 
b
e
 
e
x
p
e
c
t
e
d
 
t
o
 
b
e
 
s
i
m
i
l
a
r
 
t
o
 

t
h
i
s
 
o
r
 
s
l
i
g
h
t
l
y
 
c
o
o
l
e
r
 
d
u
e
 
t
o
 
t
h
e
 
s
l
i
g
h
t
l
y
 
h
i
g
h
e
r
 
e
l
e
v
a
t
i
o
n
.
 

  S
m
a
l
l
 
s
c
a
l
e
,
 
r
a
n
d
o
m
 
m
o
t
i
o
n
s
 
i
n
 
t
h
e
 
a
t
m
o
s
p
h
e
r
e
 
(
t
u
r
b
u
l
e
n
c
e
)
 
c
a
u
s
e
 

a
i
r
 
p
o
l
l
u
t
a
n
t
s
 
t
o
 
b
e
 
d
i
s
p
e
r
s
e
d
 
a
s
 
a
 
f
u
n
c
t
i
o
n
 
o
f
 
d
i
s
t
a
n
c
e
 
o
r
 
t
i
m
e
 

f
r
o
m
 
t
h
e
 
p
o
i
n
t
 
o
f
 
e
m
i
s
s
i
o
n
.
 
 
T
u
r
b
u
l
e
n
c
e
 
i
s
 
c
a
u
s
e
d
 
b
y
 
b
o
t
h
 
m
e
c
h
a
n
-

i
c
a
l
 
a
n
d
 
t
h
e
r
m
a
l
 
f
o
r
c
e
s
 
i
n
 
t
h
e
 
a
t
m
o
s
p
h
e
r
e
.
 
 
I
t
 
i
s
 
o
f
t
e
n
 
m
e
a
s
u
r
e
d
 

a
n
d
 
d
e
s
c
r
i
b
e
d
 
i
n
 
t
e
r
m
s
 
o
f
 
P
a
s
q
u
i
l
l
-
G
i
f
f
o
r
d
 
s
t
a
b
i
l
i
t
y
 
c
l
a
s
s
.
 
 

S
t
a
b
i
l
i
t
y
 
c
l
a
s
s
 
1
 
i
s
 
t
h
e
 
m
o
s
t
 
t
u
r
b
u
l
e
n
t
 
a
n
d
 
c
l
a
s
s
 
6
 
i
s
 
t
h
e
 
l
e
a
s
t
.
 
 

T
h
u
s
,
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
d
i
s
s
i
p
a
t
e
s
 
t
h
e
 
b
e
s
t
 
d
u
r
i
n
g
 
s
t
a
b
i
l
i
t
y
 
c
l
a
s
s
 
1
 

c
o
n
d
i
t
i
o
n
s
 
a
n
d
 
t
h
e
 
w
o
r
s
t
 
w
h
e
n
 
s
t
a
b
i
l
i
t
y
 
c
l
a
s
s
 
6
 
p
r
e
v
a
i
l
s
.
 
 
I
n
 
t
h
e
 

P
u
k
u
a
l
a
n
i
 
a
r
e
a
,
 
s
t
a
b
i
l
i
t
y
 
c
l
a
s
s
e
s
 
5
 
o
r
 
6
 
t
y
p
i
c
a
l
l
y
 
o
c
c
u
r
 
d
u
r
i
n
g
 

t
h
e
 
n
i
g
h
t
t
i
m
e
 
o
r
 
e
a
r
l
y
 
m
o
r
n
i
n
g
 
h
o
u
r
s
 
w
h
e
n
 
t
e
m
p
e
r
a
t
u
r
e
 
i
n
v
e
r
s
i
o
n
s
 

f
o
r
m
 
d
u
e
 
t
o
 
r
a
d
i
a
t
i
o
n
a
l
 
c
o
o
l
i
n
g
 
o
r
 
t
o
 
d
r
a
i
n
a
g
e
 
f
l
o
w
 
f
r
o
m
 
t
h
e
 

n
e
a
r
b
y
 
m
o
u
n
t
a
i
n
s
.
 
 
S
t
a
b
i
l
i
t
y
 
c
l
a
s
s
e
s
 
1
 
t
h
r
o
u
g
h
 
4
 
o
c
c
u
r
 
d
u
r
i
n
g
 
t
h
e
 

d
a
y
t
i
m
e
,
 
d
e
p
e
n
d
i
n
g
 
m
a
i
n
l
y
 
o
n
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
c
l
o
u
d
 
c
o
v
e
r
 
a
n
d
 

i
n
c
o
m
i
n
g
 
s
o
l
a
r
 
r
a
d
i
a
t
i
o
n
 
a
n
d
 
t
h
e
 
o
n
s
e
t
 
a
n
d
 
e
x
t
e
n
t
 
o
f
 
t
h
e
 
s
e
a
 

b
r
e
e
z
e
.
 

  M
i
x
i
n
g
 
h
e
i
g
h
t
 
i
s
 
d
e
f
i
n
e
d
 
a
s
 
t
h
e
 
h
e
i
g
h
t
 
a
b
o
v
e
 
t
h
e
 
s
u
r
f
a
c
e
 
t
h
r
o
u
g
h
 

w
h
i
c
h
 
r
e
l
a
t
i
v
e
l
y
 
v
i
g
o
r
o
u
s
 
v
e
r
t
i
c
a
l
 
m
i
x
i
n
g
 
o
c
c
u
r
s
.
 
 
L
o
w
 
m
i
x
i
n
g
 

h
e
i
g
h
t
s
 
c
a
n
 
r
e
s
u
l
t
 
i
n
 
h
i
g
h
 
g
r
o
u
n
d
-
l
e
v
e
l
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
c
o
n
c
e
n
t
r
a
-

t
i
o
n
s
 
b
e
c
a
u
s
e
 
c
o
n
t
a
m
i
n
a
n
t
s
 
e
m
i
t
t
e
d
 
f
r
o
m
 
o
r
 
n
e
a
r
 
t
h
e
 
s
u
r
f
a
c
e
 
c
a
n
 

b
e
c
o
m
e
 
t
r
a
p
p
e
d
 
w
i
t
h
i
n
 
t
h
e
 
m
i
x
i
n
g
 
l
a
y
e
r
.
 
 
I
n
 
H
a
w
a
i
i
,
 
m
i
n
i
m
u
m
 
m
i
x
i
n
g
 

h
e
i
g
h
t
s
 
t
e
n
d
 
t
o
 
b
e
 
h
i
g
h
 
b
e
c
a
u
s
e
 
o
f
 
m
e
c
h
a
n
i
c
a
l
 
m
i
x
i
n
g
 
c
a
u
s
e
d
 
b
y
 
t
h
e
 



    

   
 

1
0
 

 
 

t
r
a
d
e
 
w
i
n
d
s
 
a
n
d
 
b
e
c
a
u
s
e
 
o
f
 
t
h
e
 
t
e
m
p
e
r
a
t
u
r
e
 
m
o
d
e
r
a
t
i
n
g
 
e
f
f
e
c
t
 
o
f
 

t
h
e
 
s
u
r
r
o
u
n
d
i
n
g
 
o
c
e
a
n
.
 
 
L
o
w
 
m
i
x
i
n
g
 
h
e
i
g
h
t
s
 
m
a
y
 
s
o
m
e
t
i
m
e
s
 
o
c
c
u
r
,
 

h
o
w
e
v
e
r
,
 
a
t
 
i
n
l
a
n
d
 
l
o
c
a
t
i
o
n
s
 
a
n
d
 
e
v
e
n
 
a
t
 
t
i
m
e
s
 
a
l
o
n
g
 
c
o
a
s
t
a
l
 
a
r
e
a
s
 

e
a
r
l
y
 
i
n
 
t
h
e
 
m
o
r
n
i
n
g
 
f
o
l
l
o
w
i
n
g
 
a
 
c
l
e
a
r
,
 
c
o
o
l
,
 
w
i
n
d
l
e
s
s
 
n
i
g
h
t
.
 
 

C
o
a
s
t
a
l
 
a
r
e
a
s
 
a
l
s
o
 
m
a
y
 
e
x
p
e
r
i
e
n
c
e
 
l
o
w
 
m
i
x
i
n
g
 
l
e
v
e
l
s
 
d
u
r
i
n
g
 
s
e
a
 

b
r
e
e
z
e
 
c
o
n
d
i
t
i
o
n
s
 
w
h
e
n
 
c
o
o
l
e
r
 
o
c
e
a
n
 
a
i
r
 
r
u
s
h
e
s
 
i
n
 
o
v
e
r
 
w
a
r
m
e
r
 

l
a
n
d
.
 
 
M
i
x
i
n
g
 
h
e
i
g
h
t
s
 
i
n
 
H
a
w
a
i
i
 
t
y
p
i
c
a
l
l
y
 
a
r
e
 
a
b
o
v
e
 
3
,
0
0
0
 
f
e
e
t
 

(
1
,
0
0
0
 
m
e
t
e
r
s
)
.
 

  R
a
i
n
f
a
l
l
 
c
a
n
 
h
a
v
e
 
a
 
b
e
n
e
f
i
c
i
a
l
 
a
f
f
e
c
t
 
o
n
 
t
h
e
 
a
i
r
 
q
u
a
l
i
t
y
 
o
f
 
a
n
 

a
r
e
a
 
i
n
 
t
h
a
t
 
i
t
 
h
e
l
p
s
 
t
o
 
s
u
p
p
r
e
s
s
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
e
m
i
s
s
i
o
n
s
,
 
a
n
d
 
i
t
 

a
l
s
o
 
m
a
y
 
"
w
a
s
h
o
u
t
"
 
g
a
s
e
o
u
s
 
c
o
n
t
a
m
i
n
a
n
t
s
 
t
h
a
t
 
a
r
e
 
w
a
t
e
r
 
s
o
l
u
b
l
e
.
 
 

R
a
i
n
f
a
l
l
 
i
n
 
H
a
w
a
i
i
 
i
s
 
h
i
g
h
l
y
 
v
a
r
i
a
b
l
e
 
d
e
p
e
n
d
i
n
g
 
o
n
 
e
l
e
v
a
t
i
o
n
 
a
n
d
 

o
n
 
l
o
c
a
t
i
o
n
 
w
i
t
h
 
r
e
s
p
e
c
t
 
t
o
 
t
h
e
 
t
r
a
d
e
 
w
i
n
d
.
 
 
T
h
e
 
c
l
i
m
a
t
e
 
o
f
 
t
h
e
 

p
r
o
j
e
c
t
 
a
r
e
a
 
i
s
 
r
e
l
a
t
i
v
e
l
y
 
d
r
y
 
d
u
e
 
t
o
 
t
h
e
 
l
e
e
w
a
r
d
 
l
o
c
a
t
i
o
n
.
 
 

H
i
s
t
o
r
i
c
a
l
 
r
e
c
o
r
d
s
 
f
r
o
m
 
K
i
h
e
i
,
 
a
 
f
e
w
 
m
i
l
e
s
 
t
o
 
t
h
e
 
n
o
r
t
h
,
 
s
h
o
w
 
t
h
a
t
 

t
h
i
s
 
a
r
e
a
 
o
f
 
M
a
u
i
 
a
v
e
r
a
g
e
s
 
a
b
o
u
t
 
o
n
l
y
 
1
2
 
i
n
c
h
e
s
 
o
f
 
p
r
e
c
i
p
i
t
a
t
i
o
n
 

p
e
r
 
y
e
a
r
 
w
i
t
h
 
t
h
e
 
s
u
m
m
e
r
 
m
o
n
t
h
s
 
b
e
i
n
g
 
t
h
e
 
d
r
i
e
s
t
 
[
1
]
.
 

  5
.
0
 
 
P
R
E
S
E
N
T
 
A
I
R
 
Q
U
A
L
I
T
Y
 

 P
r
e
s
e
n
t
 
a
i
r
 
q
u
a
l
i
t
y
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
i
s
 
m
o
s
t
l
y
 
a
f
f
e
c
t
e
d
 
b
y
 
a
i
r
 

p
o
l
l
u
t
a
n
t
s
 
f
r
o
m
 
v
e
h
i
c
u
l
a
r
,
 
i
n
d
u
s
t
r
i
a
l
,
 
n
a
t
u
r
a
l
 
a
n
d
/
o
r
 
a
g
r
i
c
u
l
t
u
r
a
l
 

s
o
u
r
c
e
s
.
 
 
T
a
b
l
e
 
2
 
p
r
e
s
e
n
t
s
 
a
n
 
a
i
r
 
p
o
l
l
u
t
a
n
t
 
e
m
i
s
s
i
o
n
 
s
u
m
m
a
r
y
 
f
o
r
 

t
h
e
 
i
s
l
a
n
d
 
o
f
 
M
a
u
i
 
f
o
r
 
c
a
l
e
n
d
a
r
 
y
e
a
r
 
1
9
9
3
.
 
 
T
h
i
s
 
i
s
 
t
h
e
 
m
o
s
t
 

r
e
c
e
n
t
 

y
e
a
r
 

f
o
r
 

w
h
i
c
h
 

a
n
 

i
s
l
a
n
d
-
w
i
d
e
 

e
m
i
s
s
i
o
n
 

i
n
v
e
n
t
o
r
y
 

i
s
 

a
v
a
i
l
a
b
l
e
.
 
 
T
h
e
 
e
m
i
s
s
i
o
n
 
r
a
t
e
s
 
s
h
o
w
n
 
i
n
 
t
h
e
 
t
a
b
l
e
 
p
e
r
t
a
i
n
 
t
o
 

m
a
n
m
a
d
e
 
e
m
i
s
s
i
o
n
s
 
o
n
l
y
,
 
i
.
e
.
,
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
n
a
t
u
r
a
l
 
s
o
u
r
c
e
s
 
a
r
e
 

n
o
t
 
i
n
c
l
u
d
e
d
.
 
 
A
s
 
s
u
g
g
e
s
t
e
d
 
i
n
 
t
h
e
 
t
a
b
l
e
,
 
m
o
s
t
 
o
f
 
t
h
e
 
m
a
n
m
a
d
e
 

p
a
r
t
i
c
u
l
a
t
e
 
a
n
d
 
s
u
l
f
u
r
 
o
x
i
d
e
s
 
e
m
i
s
s
i
o
n
s
 
o
n
 
M
a
u
i
 
o
r
i
g
i
n
a
t
e
 
f
r
o
m
 

p
o
i
n
t
 

s
o
u
r
c
e
s
,
 

s
u
c
h
 

a
s
 

p
o
w
e
r
 

p
l
a
n
t
s
 

a
n
d
 

o
t
h
e
r
 

f
u
e
l
-
b
u
r
n
i
n
g
 

i
n
d
u
s
t
r
i
e
s
.
 
 
N
i
t
r
o
g
e
n
 
o
x
i
d
e
s
 
e
m
i
s
s
i
o
n
s
 
a
r
e
 
r
o
u
g
h
l
y
 
e
q
u
a
l
l
y
 
d
i
v
i
d
e
d
 

b
e
t
w
e
e
n
 
p
o
i
n
t
 
s
o
u
r
c
e
s
 
a
n
d
 
a
r
e
a
 
s
o
u
r
c
e
s
 
(
m
o
s
t
l
y
 
m
o
t
o
r
 
v
e
h
i
c
l
e
 

    

   
 

1
1
 

 
 

t
r
a
f
f
i
c
)
.
 
 
T
h
e
 
m
a
j
o
r
i
t
y
 
o
f
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
e
m
i
s
s
i
o
n
s
 
o
c
c
u
r
 
f
r
o
m
 

a
r
e
a
 
s
o
u
r
c
e
s
 
(
m
o
t
o
r
 
v
e
h
i
c
l
e
 
t
r
a
f
f
i
c
 
a
n
d
 
s
u
g
a
r
 
c
a
n
e
 
b
u
r
n
i
n
g
)
,
 
w
h
i
l
e
 

h
y
d
r
o
c
a
r
b
o
n
s
 
a
r
e
 
e
m
i
t
t
e
d
 
m
a
i
n
l
y
 
f
r
o
m
 
p
o
i
n
t
 
s
o
u
r
c
e
s
.
 
 
E
m
i
s
s
i
o
n
s
 

t
o
d
a
y
 
a
r
e
 
p
r
o
b
a
b
l
y
 
h
i
g
h
e
r
 
t
h
a
n
 
t
h
o
s
e
 
s
h
o
w
n
 
i
n
 
t
h
e
 
t
a
b
l
e
,
 
b
u
t
 
t
h
e
 

p
r
o
p
o
r
t
i
o
n
a
l
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
a
r
e
 
l
i
k
e
l
y
 
a
b
o
u
t
 
t
h
e
 
s
a
m
e
.
 

  T
h
e
 
l
a
r
g
e
s
t
 
s
o
u
r
c
e
s
 
o
f
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
i
n
 
t
h
e
 
i
m
m
e
d
i
a
t
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 

a
r
e
 
m
o
s
t
 
l
i
k
e
l
y
 
a
g
r
i
c
u
l
t
u
r
a
l
 
o
p
e
r
a
t
i
o
n
s
 
a
n
d
 
a
u
t
o
m
o
b
i
l
e
 
t
r
a
f
f
i
c
 

u
s
i
n
g
 
l
o
c
a
l
 
r
o
a
d
w
a
y
s
.
 
 
E
m
i
s
s
i
o
n
s
 
f
r
o
m
 
t
h
e
s
e
 
s
o
u
r
c
e
s
 
c
o
n
s
i
s
t
 

p
r
i
m
a
r
i
l
y
 
o
f
 
p
a
r
t
i
c
u
l
a
t
e
,
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
a
n
d
 
n
i
t
r
o
g
e
n
 
o
x
i
d
e
s
.
 
 

P
o
w
e
r
 
p
l
a
n
t
s
 
b
u
r
n
i
n
g
 
d
i
e
s
e
l
 
f
u
e
l
 
a
r
e
 
l
o
c
a
t
e
d
 
s
e
v
e
r
a
l
 
m
i
l
e
s
 
a
w
a
y
.
 
 

T
h
e
s
e
 
s
o
u
r
c
e
s
 
m
o
s
t
l
y
 
e
m
i
t
 
s
u
l
f
u
r
 
d
i
o
x
i
d
e
,
 
n
i
t
r
o
g
e
n
 
o
x
i
d
e
s
 
a
n
d
 

p
a
r
t
i
c
u
l
a
t
e
.
 
 
V
o
l
c
a
n
i
c
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
d
i
s
t
a
n
t
 
n
a
t
u
r
a
l
 
s
o
u
r
c
e
s
 
o
n
 

t
h
e
 
B
i
g
 
I
s
l
a
n
d
 
a
l
s
o
 
a
f
f
e
c
t
 
t
h
e
 
a
i
r
 
q
u
a
l
i
t
y
 
a
t
 
t
i
m
e
s
 
d
u
r
i
n
g
 
k
o
n
a
 

w
i
n
d
 
c
o
n
d
i
t
i
o
n
s
.
 
 
B
y
 
t
h
e
 
t
i
m
e
 
t
h
e
 
v
o
l
c
a
n
i
c
 
e
m
i
s
s
i
o
n
s
 
r
e
a
c
h
 
t
h
e
 

p
r
o
j
e
c
t
 
a
r
e
a
,
 
t
h
e
y
 
c
o
n
s
i
s
t
 
m
o
s
t
l
y
 
o
f
 
f
i
n
e
 
p
a
r
t
i
c
u
l
a
t
e
 
s
u
l
f
a
t
e
.
 

  T
h
e
 
S
t
a
t
e
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
H
e
a
l
t
h
 
o
p
e
r
a
t
e
s
 
a
 
n
e
t
w
o
r
k
 
o
f
 
a
i
r
 
q
u
a
l
i
t
y
 

m
o
n
i
t
o
r
i
n
g
 
s
t
a
t
i
o
n
s
 
a
t
 
v
a
r
i
o
u
s
 
l
o
c
a
t
i
o
n
s
 
a
r
o
u
n
d
 
t
h
e
 
s
t
a
t
e
,
 
b
u
t
 

o
n
l
y
 
v
e
r
y
 
l
i
m
i
t
e
d
 
d
a
t
a
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
o
r
 
M
a
u
i
 
I
s
l
a
n
d
.
 
 
T
h
e
 
o
n
l
y
 

a
i
r
 
q
u
a
l
i
t
y
 
d
a
t
a
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
c
o
n
s
i
s
t
s
 
o
f
 
p
a
r
t
i
c
u
l
a
t
e
 

m
e
a
s
u
r
e
m
e
n
t
s
 
c
o
l
l
e
c
t
e
d
 
a
t
 
K
i
h
e
i
,
 
w
h
i
c
h
 
i
s
 
a
b
o
u
t
 
4
 
m
i
l
e
s
 
t
o
 
t
h
e
 

n
o
r
t
h
.
 
 
T
h
e
s
e
 
d
a
t
a
 
a
r
e
 
p
r
o
b
a
b
l
y
 
a
t
 
l
e
a
s
t
 
s
e
m
i
-
r
e
p
r
e
s
e
n
t
a
t
i
v
e
 
o
f
 

t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
.
 
 
T
a
b
l
e
 
3
 
s
u
m
m
a
r
i
z
e
s
 
t
h
e
 
d
a
t
a
 
f
r
o
m
 
t
h
e
 
K
i
h
e
i
 

m
o
n
i
t
o
r
i
n
g
 
s
t
a
t
i
o
n
.
 
 
A
n
n
u
a
l
 
s
e
c
o
n
d
-
h
i
g
h
e
s
t
 
2
4
-
h
o
u
r
 
p
a
r
t
i
c
u
l
a
t
e
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
(
w
h
i
c
h
 
a
r
e
 
m
o
s
t
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e
 
a
i
r
 
q
u
a
l
i
t
y
 

s
t
a
n
d
a
r
d
s
)
 
r
a
n
g
e
d
 
f
r
o
m
 
6
3
 
t
o
 
1
1
9
 
µg
/
m
3
 
b
e
t
w
e
e
n
 
2
0
0
2
 
a
n
d
 
2
0
0
6
.
 
 

A
v
e
r
a
g
e
 
a
n
n
u
a
l
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
r
a
n
g
e
d
 
f
r
o
m
 
1
9
 
t
o
 
2
5
 
µg
/
m
3
.
 
 
O
n
e
 

e
x
c
e
e
d
a
n
c
e
 
o
f
 
t
h
e
 
s
t
a
t
e
 
s
t
a
n
d
a
r
d
 
w
a
s
 
r
e
c
o
r
d
e
d
 
d
u
r
i
n
g
 
2
0
0
5
.
 
 
T
h
i
s
 

w
a
s
 
r
e
p
o
r
t
e
d
 
t
o
 
b
e
 
d
u
e
 
t
o
 
a
g
r
i
c
u
l
t
u
r
a
l
 
t
i
l
l
i
n
g
 
o
p
e
r
a
t
i
o
n
s
 
i
n
 
t
h
e
 

a
r
e
a
.
 

 
 
 



    

   
 

1
2
 

 
 

 G
i
v
e
n
 
t
h
e
 
l
i
m
i
t
e
d
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
s
o
u
r
c
e
s
 
i
n
 
t
h
e
 
a
r
e
a
,
 
i
t
 
i
s
 
l
i
k
e
l
y
 

t
h
a
t
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
a
r
e
 
n
e
a
r
 
n
a
t
u
r
a
l
 
b
a
c
k
g
r
o
u
n
d
 

l
e
v
e
l
s
 
m
o
s
t
 
o
f
 
t
h
e
 
t
i
m
e
,
 
e
x
c
e
p
t
 
p
o
s
s
i
b
l
y
 
f
o
r
 
l
o
c
a
t
i
o
n
s
 
a
d
j
a
c
e
n
t
 
t
o
 

a
g
r
i
c
u
l
t
u
r
a
l
 
o
p
e
r
a
t
i
o
n
s
 
o
r
 
n
e
a
r
 
t
r
a
f
f
i
c
-
c
o
n
g
e
s
t
e
d
 
i
n
t
e
r
s
e
c
t
i
o
n
s
.
 
 

P
r
e
s
e
n
t
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
o
f
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
a
r
e
 

e
s
t
i
m
a
t
e
d
 
l
a
t
e
r
 
i
n
 
t
h
i
s
 
s
t
u
d
y
 
b
a
s
e
d
 
o
n
 
c
o
m
p
u
t
e
r
 
m
o
d
e
l
i
n
g
 
o
f
 
m
o
t
o
r
 

v
e
h
i
c
l
e
 
e
m
i
s
s
i
o
n
s
.
 

  6
.
0
 
 
S
H
O
R
T
-
T
E
R
M
 
I
M
P
A
C
T
S
 
O
F
 
P
R
O
J
E
C
T
 

 S
h
o
r
t
-
t
e
r
m
 
d
i
r
e
c
t
 
a
n
d
 
i
n
d
i
r
e
c
t
 
i
m
p
a
c
t
s
 
o
n
 
a
i
r
 
q
u
a
l
i
t
y
 
c
o
u
l
d
 

p
o
t
e
n
t
i
a
l
l
y
 
o
c
c
u
r
 
d
u
r
i
n
g
 
p
r
o
j
e
c
t
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
F
o
r
 
a
 
p
r
o
j
e
c
t
 
o
f
 

t
h
i
s
 
n
a
t
u
r
e
,
 
t
h
e
r
e
 
a
r
e
 
t
w
o
 
p
o
t
e
n
t
i
a
l
 
t
y
p
e
s
 
o
f
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 

e
m
i
s
s
i
o
n
s
 
t
h
a
t
 
c
o
u
l
d
 
d
i
r
e
c
t
l
y
 
r
e
s
u
l
t
 
i
n
 
s
h
o
r
t
-
t
e
r
m
 
a
i
r
 
q
u
a
l
i
t
y
 

i
m
p
a
c
t
s
 
d
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
:
 
(
1
)
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
f
r
o
m
 
v
e
h
i
c
l
e
 

m
o
v
e
m
e
n
t
 
a
n
d
 
s
o
i
l
 
e
x
c
a
v
a
t
i
o
n
;
 
a
n
d
 
(
2
)
 
e
x
h
a
u
s
t
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
o
n
-

s
i
t
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
.
 
 
I
n
d
i
r
e
c
t
l
y
,
 
t
h
e
r
e
 
a
l
s
o
 
c
o
u
l
d
 
b
e
 

s
h
o
r
t
-
t
e
r
m
 

i
m
p
a
c
t
s
 

f
r
o
m
 

s
l
o
w
-
m
o
v
i
n
g
 

c
o
n
s
t
r
u
c
t
i
o
n
 

e
q
u
i
p
m
e
n
t
 

t
r
a
v
e
l
i
n
g
 
t
o
 
a
n
d
 
f
r
o
m
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
a
n
d
 
f
r
o
m
 
t
h
e
 
d
i
s
r
u
p
t
i
o
n
 
o
f
 

t
r
a
f
f
i
c
 
d
u
e
 
t
o
 
r
o
a
d
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 

  F
u
g
i
t
i
v
e
 
d
u
s
t
 
e
m
i
s
s
i
o
n
s
 
m
a
y
 
a
r
i
s
e
 
f
r
o
m
 
t
h
e
 
g
r
a
d
i
n
g
 
a
n
d
 
d
i
r
t
-
m
o
v
i
n
g
 

a
c
t
i
v
i
t
i
e
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
l
a
n
d
 
c
l
e
a
r
i
n
g
 
a
n
d
 
p
r
e
p
a
r
a
t
i
o
n
 
w
o
r
k
.
 
 

T
h
e
 
e
m
i
s
s
i
o
n
 
r
a
t
e
 
f
o
r
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
c
o
n
s
t
r
u
c
t
i
o
n
 

a
c
t
i
v
i
t
i
e
s
 
i
s
 
d
i
f
f
i
c
u
l
t
 
t
o
 
e
s
t
i
m
a
t
e
 
a
c
c
u
r
a
t
e
l
y
 
b
e
c
a
u
s
e
 
o
f
 
i
t
s
 

e
l
u
s
i
v
e
 
n
a
t
u
r
e
 
o
f
 
e
m
i
s
s
i
o
n
 
a
n
d
 
b
e
c
a
u
s
e
 
t
h
e
 
p
o
t
e
n
t
i
a
l
 
f
o
r
 
i
t
s
 

g
e
n
e
r
a
t
i
o
n
 
v
a
r
i
e
s
 
g
r
e
a
t
l
y
 
d
e
p
e
n
d
i
n
g
 
u
p
o
n
 
t
h
e
 
t
y
p
e
 
o
f
 
s
o
i
l
 
a
t
 
t
h
e
 

c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
,
 
t
h
e
 
a
m
o
u
n
t
 
a
n
d
 
t
y
p
e
 
o
f
 
d
i
r
t
-
d
i
s
t
u
r
b
i
n
g
 
a
c
t
i
v
i
t
y
 

t
a
k
i
n
g
 
p
l
a
c
e
,
 
t
h
e
 
m
o
i
s
t
u
r
e
 
c
o
n
t
e
n
t
 
o
f
 
e
x
p
o
s
e
d
 
s
o
i
l
 
i
n
 
w
o
r
k
 
a
r
e
a
s
,
 

a
n
d
 
t
h
e
 
w
i
n
d
 
s
p
e
e
d
.
 
 
T
h
e
 
E
P
A
 
[
2
]
 
h
a
s
 
p
r
o
v
i
d
e
d
 
a
 
r
o
u
g
h
 
e
s
t
i
m
a
t
e
 
f
o
r
 

u
n
c
o
n
t
r
o
l
l
e
d
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
y
 
o
f
 

1
.
2
 
t
o
n
s
 
p
e
r
 
a
c
r
e
 
p
e
r
 
m
o
n
t
h
 
u
n
d
e
r
 
c
o
n
d
i
t
i
o
n
s
 
o
f
 
"
m
e
d
i
u
m
"
 
a
c
t
i
v
i
t
y
,
 

    

   
 

1
3
 

 
 

m
o
d
e
r
a
t
e
 
s
o
i
l
 
s
i
l
t
 
c
o
n
t
e
n
t
 
(
3
0
%
)
,
 
a
n
d
 
p
r
e
c
i
p
i
t
a
t
i
o
n
/
e
v
a
p
o
r
a
t
i
o
n
 

(
P
/
E
)
 
i
n
d
e
x
 
o
f
 
5
0
.
 
 
U
n
c
o
n
t
r
o
l
l
e
d
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
e
m
i
s
s
i
o
n
s
 
i
n
 
t
h
e
 

p
r
o
j
e
c
t
 
a
r
e
a
 
w
o
u
l
d
 
l
i
k
e
l
y
 
b
e
 
s
o
m
e
w
h
e
r
e
 
n
e
a
r
 
t
h
i
s
 
l
e
v
e
l
 
o
r
 
p
o
s
s
i
b
l
y
 

l
o
w
e
r
 
d
u
e
 
t
o
 
t
h
e
 
r
o
c
k
y
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
s
o
i
l
 
i
n
 
t
h
e
 
a
r
e
a
.
 
 
I
n
 
a
n
y
 

c
a
s
e
,
 
S
t
a
t
e
 
o
f
 
H
a
w
a
i
i
 
A
i
r
 
P
o
l
l
u
t
i
o
n
 
C
o
n
t
r
o
l
 
R
e
g
u
l
a
t
i
o
n
s
 
[
3
]
 

p
r
o
h
i
b
i
t
 
v
i
s
i
b
l
e
 
e
m
i
s
s
i
o
n
s
 
o
f
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
f
r
o
m
 
c
o
n
s
t
r
u
c
t
i
o
n
 

a
c
t
i
v
i
t
i
e
s
 
a
t
 
t
h
e
 
p
r
o
j
e
c
t
 
b
o
u
n
d
a
r
y
,
 
a
n
d
 
t
h
u
s
 
a
n
 
e
f
f
e
c
t
i
v
e
 
d
u
s
t
 

c
o
n
t
r
o
l
 
p
l
a
n
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
p
h
a
s
e
 
i
s
 
e
s
s
e
n
t
i
a
l
.
 

  A
d
e
q
u
a
t
e
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
c
o
n
t
r
o
l
 
c
a
n
 
u
s
u
a
l
l
y
 
b
e
 
a
c
c
o
m
p
l
i
s
h
e
d
 
b
y
 
t
h
e
 

e
s
t
a
b
l
i
s
h
m
e
n
t
 
o
f
 
a
 
f
r
e
q
u
e
n
t
 
w
a
t
e
r
i
n
g
 
p
r
o
g
r
a
m
 
t
o
 
k
e
e
p
 
b
a
r
e
-
d
i
r
t
 

s
u
r
f
a
c
e
s
 
i
n
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
r
e
a
s
 
f
r
o
m
 
b
e
c
o
m
i
n
g
 
s
i
g
n
i
f
i
c
a
n
t
 
s
o
u
r
c
e
s
 

o
f
 
d
u
s
t
.
 
 
I
n
 
d
u
s
t
-
p
r
o
n
e
 
o
r
 
d
u
s
t
-
s
e
n
s
i
t
i
v
e
 
a
r
e
a
s
,
 
o
t
h
e
r
 
c
o
n
t
r
o
l
 

m
e
a
s
u
r
e
s
 
s
u
c
h
 
a
s
 
l
i
m
i
t
i
n
g
 
t
h
e
 
a
r
e
a
 
t
h
a
t
 
c
a
n
 
b
e
 
d
i
s
t
u
r
b
e
d
 
a
t
 
a
n
y
 

g
i
v
e
n
 
t
i
m
e
,
 
a
p
p
l
y
i
n
g
 
c
h
e
m
i
c
a
l
 
s
o
i
l
 
s
t
a
b
i
l
i
z
e
r
s
,
 
m
u
l
c
h
i
n
g
 
a
n
d
/
o
r
 

u
s
i
n
g
 
w
i
n
d
 
s
c
r
e
e
n
s
 
m
a
y
 
b
e
 
n
e
c
e
s
s
a
r
y
.
 
 
C
o
n
t
r
o
l
 
r
e
g
u
l
a
t
i
o
n
s
 
f
u
r
t
h
e
r
 

s
t
i
p
u
l
a
t
e
 
t
h
a
t
 
o
p
e
n
-
b
o
d
i
e
d
 
t
r
u
c
k
s
 
b
e
 
c
o
v
e
r
e
d
 
a
t
 
a
l
l
 
t
i
m
e
s
 
w
h
e
n
 
i
n
 

m
o
t
i
o
n
 
i
f
 
t
h
e
y
 
a
r
e
 
t
r
a
n
s
p
o
r
t
i
n
g
 
m
a
t
e
r
i
a
l
s
 
t
h
a
t
 
c
o
u
l
d
 
b
e
 
b
l
o
w
n
 

a
w
a
y
.
 
 
H
a
u
l
 
t
r
u
c
k
s
 
t
r
a
c
k
i
n
g
 
d
i
r
t
 
o
n
t
o
 
p
a
v
e
d
 
s
t
r
e
e
t
s
 
f
r
o
m
 
u
n
p
a
v
e
d
 

a
r
e
a
s
 
i
s
 
o
f
t
e
n
t
i
m
e
s
 
a
 
s
i
g
n
i
f
i
c
a
n
t
 
s
o
u
r
c
e
 
o
f
 
d
u
s
t
 
i
n
 
c
o
n
s
t
r
u
c
t
i
o
n
 

a
r
e
a
s
.
 
 
S
o
m
e
 
m
e
a
n
s
 
t
o
 
a
l
l
e
v
i
a
t
e
 
t
h
i
s
 
p
r
o
b
l
e
m
,
 
s
u
c
h
 
a
s
 
r
o
a
d
 

c
l
e
a
n
i
n
g
 
o
r
 
t
i
r
e
 
w
a
s
h
i
n
g
,
 
m
a
y
 
b
e
 
a
p
p
r
o
p
r
i
a
t
e
.
 
 
P
a
v
i
n
g
 
a
n
d
/
o
r
 

e
s
t
a
b
l
i
s
h
m
e
n
t
 
o
f
 
l
a
n
d
s
c
a
p
i
n
g
 
a
s
 
e
a
r
l
y
 
i
n
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
c
h
e
d
u
l
e
 

a
s
 
p
o
s
s
i
b
l
e
 
c
a
n
 
a
l
s
o
 
l
o
w
e
r
 
t
h
e
 
p
o
t
e
n
t
i
a
l
 
f
o
r
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 

e
m
i
s
s
i
o
n
s
.
 

  O
n
-
s
i
t
e
 
m
o
b
i
l
e
 
a
n
d
 
s
t
a
t
i
o
n
a
r
y
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
a
l
s
o
 
w
i
l
l
 

e
m
i
t
 
a
i
r
 
p
o
l
l
u
t
a
n
t
s
 
f
r
o
m
 
e
n
g
i
n
e
 
e
x
h
a
u
s
t
s
.
 
 
T
h
e
 
l
a
r
g
e
s
t
 
o
f
 
t
h
i
s
 

e
q
u
i
p
m
e
n
t
 
i
s
 
u
s
u
a
l
l
y
 
d
i
e
s
e
l
-
p
o
w
e
r
e
d
.
 
 
N
i
t
r
o
g
e
n
 
o
x
i
d
e
s
 
e
m
i
s
s
i
o
n
s
 

f
r
o
m
 
d
i
e
s
e
l
 
e
n
g
i
n
e
s
 
c
a
n
 
b
e
 
r
e
l
a
t
i
v
e
l
y
 
h
i
g
h
 
c
o
m
p
a
r
e
d
 
t
o
 
g
a
s
o
l
i
n
e
-

p
o
w
e
r
e
d
 
e
q
u
i
p
m
e
n
t
,
 
b
u
t
 
t
h
e
 
s
t
a
n
d
a
r
d
 
f
o
r
 
n
i
t
r
o
g
e
n
 
d
i
o
x
i
d
e
 
i
s
 
s
e
t
 
o
n
 

a
n
 
a
n
n
u
a
l
 
b
a
s
i
s
 
a
n
d
 
i
s
 
n
o
t
 
l
i
k
e
l
y
 
t
o
 
b
e
 
v
i
o
l
a
t
e
d
 
b
y
 
s
h
o
r
t
-
t
e
r
m
 

c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
e
m
i
s
s
i
o
n
s
.
 
 
C
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 



    

   
 

1
4
 

 
 

d
i
e
s
e
l
 
e
n
g
i
n
e
s
,
 
o
n
 
t
h
e
 
o
t
h
e
r
 
h
a
n
d
,
 
a
r
e
 
l
o
w
 
a
n
d
 
s
h
o
u
l
d
 
b
e
 

r
e
l
a
t
i
v
e
l
y
 
i
n
s
i
g
n
i
f
i
c
a
n
t
 
c
o
m
p
a
r
e
d
 
t
o
 
v
e
h
i
c
u
l
a
r
 
e
m
i
s
s
i
o
n
s
 
o
n
 
n
e
a
r
b
y
 

r
o
a
d
w
a
y
s
.
 

  I
n
d
i
r
e
c
t
l
y
,
 
s
l
o
w
-
m
o
v
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
v
e
h
i
c
l
e
s
 
o
n
 
r
o
a
d
w
a
y
s
 
l
e
a
d
i
n
g
 

t
o
 
a
n
d
 
f
r
o
m
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
c
o
u
l
d
 
o
b
s
t
r
u
c
t
 
t
h
e
 
n
o
r
m
a
l
 
f
l
o
w
 
o
f
 

t
r
a
f
f
i
c
 
t
o
 
s
u
c
h
 
a
n
 
e
x
t
e
n
t
 
t
h
a
t
 
o
v
e
r
a
l
l
 
v
e
h
i
c
u
l
a
r
 
e
m
i
s
s
i
o
n
s
 
a
r
e
 

i
n
c
r
e
a
s
e
d
,
 
b
u
t
 
t
h
i
s
 
i
m
p
a
c
t
 
c
a
n
 
b
e
 
m
i
t
i
g
a
t
e
d
 
b
y
 
m
o
v
i
n
g
 
h
e
a
v
y
 

c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
d
u
r
i
n
g
 
p
e
r
i
o
d
s
 
o
f
 
l
o
w
 
t
r
a
f
f
i
c
 
v
o
l
u
m
e
.
 
 

L
i
k
e
w
i
s
e
,
 
r
o
a
d
 
c
l
o
s
u
r
e
s
 
d
u
r
i
n
g
 
p
e
a
k
 
t
r
a
f
f
i
c
 
p
e
r
i
o
d
s
 
s
h
o
u
l
d
 
b
e
 

a
v
o
i
d
e
d
 
t
o
 
t
h
e
 
e
x
t
e
n
t
 
p
o
s
s
i
b
l
e
 
t
o
 
m
i
n
i
m
i
z
e
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
i
m
p
a
c
t
s
 

f
r
o
m
 

t
r
a
f
f
i
c
 

d
i
s
r
u
p
t
i
o
n
.
 

 
T
h
u
s
,
 

w
i
t
h
 

c
a
r
e
f
u
l
 

p
l
a
n
n
i
n
g
 

a
n
d
 

a
t
t
e
n
t
i
o
n
 
t
o
 
d
u
s
t
 
c
o
n
t
r
o
l
,
 
m
o
s
t
 
p
o
t
e
n
t
i
a
l
 
s
h
o
r
t
-
t
e
r
m
 
a
i
r
 
q
u
a
l
i
t
y
 

i
m
p
a
c
t
s
 
f
r
o
m
 
p
r
o
j
e
c
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
c
a
n
 
b
e
 
m
i
t
i
g
a
t
e
d
.
 

  7
.
0
 
 
L
O
N
G
-
T
E
R
M
 
I
M
P
A
C
T
S
 
O
F
 
P
R
O
J
E
C
T
 

 7
.
1
 
 
R
o
a
d
w
a
y
 
T
r
a
f
f
i
c
 

 A
f
t
e
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
i
s
 
c
o
m
p
l
e
t
e
d
,
 
u
s
e
 
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
f
a
c
i
l
i
t
i
e
s
 

w
i
l
l
 
r
e
s
u
l
t
 
i
n
 
i
n
c
r
e
a
s
e
d
 
m
o
t
o
r
 
v
e
h
i
c
l
e
 
t
r
a
f
f
i
c
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 

a
r
e
a
,
 

p
o
t
e
n
t
i
a
l
l
y
 

c
a
u
s
i
n
g
 

l
o
n
g
-
t
e
r
m
 

i
m
p
a
c
t
s
 

o
n
 

a
m
b
i
e
n
t
 

a
i
r
 

q
u
a
l
i
t
y
.
 

 
M
o
t
o
r
 

v
e
h
i
c
l
e
s
 

w
i
t
h
 

g
a
s
o
l
i
n
e
-
p
o
w
e
r
e
d
 

e
n
g
i
n
e
s
 

a
r
e
 

s
i
g
n
i
f
i
c
a
n
t
 
s
o
u
r
c
e
s
 
o
f
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
.
 
 
T
h
e
y
 
a
l
s
o
 
e
m
i
t
 
n
i
t
r
o
g
e
n
 

o
x
i
d
e
s
 
a
n
d
 
o
t
h
e
r
 
c
o
n
t
a
m
i
n
a
t
e
s
.
 

  F
e
d
e
r
a
l
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
c
o
n
t
r
o
l
 
r
e
g
u
l
a
t
i
o
n
s
 
r
e
q
u
i
r
e
 
t
h
a
t
 
n
e
w
 
m
o
t
o
r
 

v
e
h
i
c
l
e
s
 
b
e
 
e
q
u
i
p
p
e
d
 
w
i
t
h
 
e
m
i
s
s
i
o
n
 
c
o
n
t
r
o
l
 
d
e
v
i
c
e
s
 
t
h
a
t
 
r
e
d
u
c
e
 

e
m
i
s
s
i
o
n
s
 
s
i
g
n
i
f
i
c
a
n
t
l
y
 
c
o
m
p
a
r
e
d
 
t
o
 
a
 
f
e
w
 
y
e
a
r
s
 
a
g
o
.
 
 
I
n
 
1
9
9
0
,
 
t
h
e
 

P
r
e
s
i
d
e
n
t
 
s
i
g
n
e
d
 
i
n
t
o
 
l
a
w
 
t
h
e
 
C
l
e
a
n
 
A
i
r
 
A
c
t
 
A
m
e
n
d
m
e
n
t
s
.
 
 
T
h
i
s
 

l
e
g
i
s
l
a
t
i
o
n
 
r
e
q
u
i
r
e
s
 
f
u
r
t
h
e
r
 
e
m
i
s
s
i
o
n
 
r
e
d
u
c
t
i
o
n
s
,
 
w
h
i
c
h
 
h
a
v
e
 
b
e
e
n
 

p
h
a
s
e
d
 
i
n
 
s
i
n
c
e
 
1
9
9
4
.
 
 
M
o
r
e
 
r
e
c
e
n
t
l
y
,
 
a
d
d
i
t
i
o
n
a
l
 
r
e
s
t
r
i
c
t
i
o
n
s
 
w
e
r
e
 

    

   
 

1
5
 

 
 

s
i
g
n
e
d
 
i
n
t
o
 
l
a
w
 
d
u
r
i
n
g
 
t
h
e
 
C
l
i
n
t
o
n
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
.
 
 
T
h
e
 
a
d
d
e
d
 

r
e
s
t
r
i
c
t
i
o
n
s
 
o
n
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
n
e
w
 
m
o
t
o
r
 
v
e
h
i
c
l
e
s
 
w
i
l
l
 
l
o
w
e
r
 

a
v
e
r
a
g
e
 
e
m
i
s
s
i
o
n
s
 
e
a
c
h
 
y
e
a
r
 
a
s
 
m
o
r
e
 
a
n
d
 
m
o
r
e
 
o
l
d
e
r
 
v
e
h
i
c
l
e
s
 
l
e
a
v
e
 

t
h
e
 
s
t
a
t
e
'
s
 
r
o
a
d
w
a
y
s
.
 
 
I
t
 
i
s
 
e
s
t
i
m
a
t
e
d
 
t
h
a
t
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 

e
m
i
s
s
i
o
n
s
,
 
f
o
r
 
e
x
a
m
p
l
e
,
 
w
i
l
l
 
g
o
 
d
o
w
n
 
b
y
 
a
n
 
a
v
e
r
a
g
e
 
o
f
 
a
b
o
u
t
 
3
0
 

p
e
r
c
e
n
t
 

p
e
r
 

v
e
h
i
c
l
e
 

d
u
r
i
n
g
 

t
h
e
 

n
e
x
t
 

1
0
 

y
e
a
r
s
 

d
u
e
 

t
o
 

t
h
e
 

r
e
p
l
a
c
e
m
e
n
t
 
o
f
 
o
l
d
e
r
 
v
e
h
i
c
l
e
s
 
w
i
t
h
 
n
e
w
e
r
 
a
n
d
 
c
l
e
a
n
e
r
 
m
o
d
e
l
s
.
 

  T
o
 
e
v
a
l
u
a
t
e
 
t
h
e
 
p
o
t
e
n
t
i
a
l
 
l
o
n
g
-
t
e
r
m
 
i
n
d
i
r
e
c
t
 
a
m
b
i
e
n
t
 
a
i
r
 
q
u
a
l
i
t
y
 

i
m
p
a
c
t
 
o
f
 
i
n
c
r
e
a
s
e
d
 
r
o
a
d
w
a
y
 
t
r
a
f
f
i
c
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
a
 
p
r
o
j
e
c
t
 
s
u
c
h
 

a
s
 
t
h
i
s
,
 
c
o
m
p
u
t
e
r
i
z
e
d
 
e
m
i
s
s
i
o
n
 
a
n
d
 
a
t
m
o
s
p
h
e
r
i
c
 
d
i
s
p
e
r
s
i
o
n
 
m
o
d
e
l
s
 

c
a
n
 
b
e
 
u
s
e
d
 
t
o
 
e
s
t
i
m
a
t
e
 
a
m
b
i
e
n
t
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 

a
l
o
n
g
 
r
o
a
d
w
a
y
s
 
l
e
a
d
i
n
g
 
t
o
 
a
n
d
 
f
r
o
m
 
t
h
e
 
p
r
o
j
e
c
t
.
 
 
C
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 

i
s
 
s
e
l
e
c
t
e
d
 
f
o
r
 
m
o
d
e
l
i
n
g
 
b
e
c
a
u
s
e
 
i
t
 
i
s
 
b
o
t
h
 
t
h
e
 
m
o
s
t
 
s
t
a
b
l
e
 
a
n
d
 

t
h
e
 
m
o
s
t
 
a
b
u
n
d
a
n
t
 
o
f
 
t
h
e
 
p
o
l
l
u
t
a
n
t
s
 
g
e
n
e
r
a
t
e
d
 
b
y
 
m
o
t
o
r
 
v
e
h
i
c
l
e
s
.
 
 

F
u
r
t
h
e
r
m
o
r
e
,
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
i
s
 
g
e
n
e
r
a
l
l
y
 
c
o
n
s
i
d
e
r
e
d
 

t
o
 
b
e
 
a
 
m
i
c
r
o
s
c
a
l
e
 
p
r
o
b
l
e
m
 
t
h
a
t
 
c
a
n
 
b
e
 
a
d
d
r
e
s
s
e
d
 
l
o
c
a
l
l
y
 
t
o
 
s
o
m
e
 

e
x
t
e
n
t
,
 
w
h
e
r
e
a
s
 
n
i
t
r
o
g
e
n
 
o
x
i
d
e
s
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
m
o
s
t
 
o
f
t
e
n
 
i
s
 
a
 

r
e
g
i
o
n
a
l
 
i
s
s
u
e
 
t
h
a
t
 
c
a
n
n
o
t
 
b
e
 
a
d
d
r
e
s
s
e
d
 
b
y
 
a
 
s
i
n
g
l
e
 
n
e
w
 
d
e
v
e
l
o
p
-

m
e
n
t
.
 

  F
o
r
 
t
h
i
s
 
p
r
o
j
e
c
t
,
 
t
h
r
e
e
 
s
c
e
n
a
r
i
o
s
 
w
e
r
e
 
s
e
l
e
c
t
e
d
 
f
o
r
 
t
h
e
 
c
a
r
b
o
n
 

m
o
n
o
x
i
d
e
 
m
o
d
e
l
i
n
g
 
s
t
u
d
y
:
 
(
1
)
 
y
e
a
r
 
2
0
0
9
 
w
i
t
h
 
p
r
e
s
e
n
t
 
c
o
n
d
i
t
i
o
n
s
,
 

(
2
)
 
y
e
a
r
 
2
0
2
2
 
w
i
t
h
o
u
t
 
t
h
e
 
p
r
o
j
e
c
t
,
 
a
n
d
 
(
3
)
 
y
e
a
r
 
2
0
2
2
 
w
i
t
h
 
t
h
e
 

p
r
o
j
e
c
t
.
 
 
T
o
 
b
e
g
i
n
 
t
h
e
 
m
o
d
e
l
i
n
g
 
s
t
u
d
y
 
o
f
 
t
h
e
 
t
h
r
e
e
 
s
c
e
n
a
r
i
o
s
,
 

c
r
i
t
i
c
a
l
 
r
e
c
e
p
t
o
r
 
a
r
e
a
s
 
i
n
 
t
h
e
 
v
i
c
i
n
i
t
y
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
w
e
r
e
 

i
d
e
n
t
i
f
i
e
d
 

f
o
r
 

a
n
a
l
y
s
i
s
.
 

 
G
e
n
e
r
a
l
l
y
 

s
p
e
a
k
i
n
g
,
 

r
o
a
d
w
a
y
 

i
n
t
e
r
s
e
c
t
i
o
n
s
 

a
r
e
 

t
h
e
 

p
r
i
m
a
r
y
 

c
o
n
c
e
r
n
 

b
e
c
a
u
s
e
 

o
f
 

t
r
a
f
f
i
c
 

c
o
n
g
e
s
t
i
o
n
 
a
n
d
 
b
e
c
a
u
s
e
 
o
f
 
t
h
e
 
i
n
c
r
e
a
s
e
 
i
n
 
v
e
h
i
c
u
l
a
r
 
e
m
i
s
s
i
o
n
s
 

a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
r
a
f
f
i
c
 
q
u
e
u
i
n
g
.
 
 
F
o
r
 
t
h
i
s
 
s
t
u
d
y
,
 
t
h
e
 
s
e
v
e
r
a
l
 
o
f
 

t
h
e
 
k
e
y
 
i
n
t
e
r
s
e
c
t
i
o
n
s
 
i
d
e
n
t
i
f
i
e
d
 
i
n
 
t
h
e
 
t
r
a
f
f
i
c
 
s
t
u
d
y
 
w
e
r
e
 
a
l
s
o
 

s
e
l
e
c
t
e
d
 
f
o
r
 
a
i
r
 
q
u
a
l
i
t
y
 
a
n
a
l
y
s
i
s
.
 
 
T
h
e
s
e
 
i
n
c
l
u
d
e
d
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 

i
n
t
e
r
s
e
c
t
i
o
n
s
:
 



    

   
 

1
6
 

 
 

 

• 
P
i
i
l
a
n
i
 
H
i
g
h
w
a
y
 
a
t
 
K
i
l
o
h
a
n
a
 
D
r
i
v
e
 

• 
P
i
i
l
a
n
i
 
H
i
g
h
w
a
y
 
a
t
 
O
k
o
l
a
n
i
 
D
r
i
v
e
 

• 
P
i
i
l
a
n
i
 
H
i
g
h
w
a
y
 
a
t
 
W
a
i
l
e
a
 
I
k
e
 
D
r
i
v
e
 

• 
P
i
i
l
a
n
i
 
H
i
g
h
w
a
y
 
a
t
 
K
a
u
k
a
h
i
 
S
t
r
e
e
t
 

• 
K
a
u
k
a
h
i
 
S
t
r
e
e
t
 
a
t
 
 
W
a
i
l
e
a
 
A
l
a
n
u
i
 
D
r
i
v
e
 

• 
W
a
i
l
e
a
 
A
l
a
n
u
i
 
D
r
i
v
e
 
a
t
 
W
a
i
l
e
a
 
I
k
e
 
D
r
i
v
e
 

  A
l
l
 

o
f
 

t
h
e
s
e
 

i
n
t
e
r
s
e
c
t
i
o
n
s
 

c
u
r
r
e
n
t
l
y
 

e
x
i
s
t
 

e
x
c
e
p
t
 

f
o
r
 

t
h
e
 

i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
P
i
i
l
a
n
i
 
H
i
g
h
w
a
y
 
a
n
d
 
K
a
u
k
a
h
i
 
S
t
r
e
e
t
 
(
P
i
i
l
a
n
i
 

H
i
g
h
w
a
y
 
c
u
r
r
e
n
t
l
y
 
e
n
d
s
 
a
t
 
W
a
i
l
e
a
 
I
k
i
 
D
r
i
v
e
)
.
 
 
T
h
e
 
t
r
a
f
f
i
c
 
i
m
p
a
c
t
 

r
e
p
o
r
t
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
 
[
4
]
 
d
e
s
c
r
i
b
e
s
 
t
h
e
 
p
r
o
j
e
c
t
e
d
 
f
u
t
u
r
e
 
t
r
a
f
f
i
c
 

c
o
n
d
i
t
i
o
n
s
 
a
n
d
 
l
a
n
e
a
g
e
 
c
o
n
f
i
g
u
r
a
t
i
o
n
s
 
o
f
 
t
h
e
s
e
 
i
n
t
e
r
s
e
c
t
i
o
n
s
 
i
n
 

d
e
t
a
i
l
.
 
 
I
n
 
p
e
r
f
o
r
m
i
n
g
 
t
h
e
 
a
i
r
 
q
u
a
l
i
t
y
 
i
m
p
a
c
t
 
a
n
a
l
y
s
i
s
,
 
i
t
 
w
a
s
 

a
s
s
u
m
e
d
 
t
h
a
t
 
a
l
l
 
r
e
c
o
m
m
e
n
d
e
d
 
t
r
a
f
f
i
c
 
m
i
t
i
g
a
t
i
o
n
 
m
e
a
s
u
r
e
s
 
w
o
u
l
d
 
b
e
 

i
m
p
l
e
m
e
n
t
e
d
.
 

  T
h
e
 
m
a
i
n
 
o
b
j
e
c
t
i
v
e
 
o
f
 
t
h
e
 
m
o
d
e
l
i
n
g
 
s
t
u
d
y
 
w
a
s
 
t
o
 
e
s
t
i
m
a
t
e
 
m
a
x
i
m
u
m
 

1
-
h
o
u
r
 
a
v
e
r
a
g
e
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
f
o
r
 
e
a
c
h
 
o
f
 
t
h
e
 

t
h
r
e
e
 
s
c
e
n
a
r
i
o
s
 
s
t
u
d
i
e
d
.
 
 
T
o
 
e
v
a
l
u
a
t
e
 
t
h
e
 
s
i
g
n
i
f
i
c
a
n
c
e
 
o
f
 
t
h
e
 

e
s
t
i
m
a
t
e
d
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
,
 
a
 
c
o
m
p
a
r
i
s
o
n
 
o
f
 
t
h
e
 
p
r
e
d
i
c
t
e
d
 
v
a
l
u
e
s
 
f
o
r
 

e
a
c
h
 
s
c
e
n
a
r
i
o
 
c
a
n
 
b
e
 
m
a
d
e
.
 
 
C
o
m
p
a
r
i
s
o
n
 
o
f
 
t
h
e
 
e
s
t
i
m
a
t
e
d
 
v
a
l
u
e
s
 
t
o
 

t
h
e
 
n
a
t
i
o
n
a
l
 
a
n
d
 
s
t
a
t
e
 
A
A
Q
S
 
w
a
s
 
a
l
s
o
 
u
s
e
d
 
t
o
 
p
r
o
v
i
d
e
 
a
n
o
t
h
e
r
 

m
e
a
s
u
r
e
 
o
f
 
s
i
g
n
i
f
i
c
a
n
c
e
.
 

  T
r
a
f
f
i
c
 
e
s
t
i
m
a
t
e
s
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
 
i
n
d
i
c
a
t
e
 
t
h
a
t
 
t
r
a
f
f
i
c
 
v
o
l
u
m
e
s
 

g
e
n
e
r
a
l
l
y
 
a
r
e
 
o
r
 
w
i
l
l
 
b
e
 
h
i
g
h
e
r
 
d
u
r
i
n
g
 
t
h
e
 
a
f
t
e
r
n
o
o
n
 
p
e
a
k
 
h
o
u
r
 

t
h
a
n
 
d
u
r
i
n
g
 
t
h
e
 
m
o
r
n
i
n
g
 
p
e
a
k
 
p
e
r
i
o
d
.
 
 
H
o
w
e
v
e
r
,
 
w
o
r
s
t
-
c
a
s
e
 
e
m
i
s
s
i
o
n
 

a
n
d
 
m
e
t
e
o
r
o
l
o
g
i
c
a
l
 
d
i
s
p
e
r
s
i
o
n
 
c
o
n
d
i
t
i
o
n
s
 
t
y
p
i
c
a
l
l
y
 
o
c
c
u
r
 
d
u
r
i
n
g
 

t
h
e
 
m
o
r
n
i
n
g
 
h
o
u
r
s
 
a
t
 
m
o
s
t
 
l
o
c
a
t
i
o
n
s
.
 
 
T
h
u
s
,
 
b
o
t
h
 
m
o
r
n
i
n
g
 
a
n
d
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a
f
t
e
r
n
o
o
n
 
p
e
a
k
-
t
r
a
f
f
i
c
 
h
o
u
r
s
 
w
e
r
e
 
e
x
a
m
i
n
e
d
 
t
o
 
e
n
s
u
r
e
 
t
h
a
t
 
w
o
r
s
t
-

c
a
s
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
w
e
r
e
 
i
d
e
n
t
i
f
i
e
d
.
 

  T
h
e
 
E
P
A
 
c
o
m
p
u
t
e
r
 
m
o
d
e
l
 
M
O
B
I
L
E
6
.
2
 
[
5
]
 
w
a
s
 
u
s
e
d
 
t
o
 
c
a
l
c
u
l
a
t
e
 

v
e
h
i
c
u
l
a
r
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
e
m
i
s
s
i
o
n
s
 
f
o
r
 
e
a
c
h
 
y
e
a
r
 
s
t
u
d
i
e
d
.
 
 
O
n
e
 
o
f
 

t
h
e
 
k
e
y
 
i
n
p
u
t
s
 
t
o
 
M
O
B
I
L
E
6
.
2
 
i
s
 
v
e
h
i
c
l
e
 
m
i
x
.
 
 
U
n
l
e
s
s
 
v
e
r
y
 
d
e
t
a
i
l
e
d
 

i
n
f
o
r
m
a
t
i
o
n
 
i
s
 
a
v
a
i
l
a
b
l
e
,
 
n
a
t
i
o
n
a
l
 
a
v
e
r
a
g
e
 
v
a
l
u
e
s
 
a
r
e
 
t
y
p
i
c
a
l
l
y
 

a
s
s
u
m
e
d
,
 
w
h
i
c
h
 
i
s
 
w
h
a
t
 
w
a
s
 
u
s
e
d
 
f
o
r
 
t
h
e
 
p
r
e
s
e
n
t
 
s
t
u
d
y
.
 
 
B
a
s
e
d
 
o
n
 

n
a
t
i
o
n
a
l
 
a
v
e
r
a
g
e
 
v
e
h
i
c
l
e
 
m
i
x
 
f
i
g
u
r
e
s
,
 
t
h
e
 
p
r
e
s
e
n
t
 
v
e
h
i
c
l
e
 
m
i
x
 
i
n
 

t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
w
a
s
 
e
s
t
i
m
a
t
e
d
 
t
o
 
b
e
 
4
0
.
9
%
 
l
i
g
h
t
-
d
u
t
y
 
g
a
s
o
l
i
n
e
-

p
o
w
e
r
e
d
 
a
u
t
o
m
o
b
i
l
e
s
,
 
4
6
.
2
%
 
l
i
g
h
t
-
d
u
t
y
 
g
a
s
o
l
i
n
e
-
p
o
w
e
r
e
d
 
t
r
u
c
k
s
 
a
n
d
 

v
a
n
s
,
 
3
.
6
%
 
h
e
a
v
y
-
d
u
t
y
 
g
a
s
o
l
i
n
e
-
p
o
w
e
r
e
d
 
v
e
h
i
c
l
e
s
,
 
0
.
2
%
 
l
i
g
h
t
-
d
u
t
y
 

d
i
e
s
e
l
-
p
o
w
e
r
e
d
 
v
e
h
i
c
l
e
s
,
 
8
.
5
%
 
h
e
a
v
y
-
d
u
t
y
 
d
i
e
s
e
l
-
p
o
w
e
r
e
d
 
t
r
u
c
k
s
 
a
n
d
 

b
u
s
e
s
,
 
a
n
d
 
0
.
6
%
 
m
o
t
o
r
c
y
c
l
e
s
.
 
 
F
o
r
 
t
h
e
 
f
u
t
u
r
e
 
s
c
e
n
a
r
i
o
s
 
s
t
u
d
i
e
d
,
 

t
h
e
 
v
e
h
i
c
l
e
 
m
i
x
 
w
a
s
 
e
s
t
i
m
a
t
e
d
 
t
o
 
c
h
a
n
g
e
 
s
l
i
g
h
t
l
y
 
w
i
t
h
 
f
e
w
e
r
 
l
i
g
h
t
-

d
u
t
y
 
g
a
s
o
l
i
n
e
-
p
o
w
e
r
e
d
 
a
u
t
o
m
o
b
i
l
e
s
 
a
n
d
 
m
o
r
e
 
l
i
g
h
t
-
d
u
t
y
 
g
a
s
o
l
i
n
e
-

p
o
w
e
r
e
d
 
t
r
u
c
k
s
 
a
n
d
 
v
a
n
s
.
 

  A
m
b
i
e
n
t
 
t
e
m
p
e
r
a
t
u
r
e
s
 
o
f
 
5
9
 
a
n
d
 
6
8
 
d
e
g
r
e
e
s
 
F
 
w
e
r
e
 
u
s
e
d
 
f
o
r
 
m
o
r
n
i
n
g
 

a
n
d
 

a
f
t
e
r
n
o
o
n
 

p
e
a
k
-
h
o
u
r
 

e
m
i
s
s
i
o
n
 

c
o
m
p
u
t
a
t
i
o
n
s
,
 

r
e
s
p
e
c
t
i
v
e
l
y
.
 
 

T
h
e
s
e
 
a
r
e
 
c
o
n
s
e
r
v
a
t
i
v
e
 
a
s
s
u
m
p
t
i
o
n
s
 
s
i
n
c
e
 
m
o
r
n
i
n
g
/
a
f
t
e
r
n
o
o
n
 
a
m
b
i
e
n
t
 

t
e
m
p
e
r
a
t
u
r
e
s
 
w
i
l
l
 
g
e
n
e
r
a
l
l
y
 
b
e
 
w
a
r
m
e
r
 
t
h
a
n
 
t
h
i
s
,
 
a
n
d
 
e
m
i
s
s
i
o
n
 

e
s
t
i
m
a
t
e
s
 

g
i
v
e
n
 

b
y
 

M
O
B
I
L
E
6
.
2
 

g
e
n
e
r
a
l
l
y
 

h
a
v
e
 

a
n
 

i
n
v
e
r
s
e
 

r
e
l
a
t
i
o
n
s
h
i
p
 
t
o
 
t
h
e
 
a
m
b
i
e
n
t
 
t
e
m
p
e
r
a
t
u
r
e
.
 

  A
f
t
e
r
 
c
o
m
p
u
t
i
n
g
 
v
e
h
i
c
u
l
a
r
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
e
m
i
s
s
i
o
n
s
 
t
h
r
o
u
g
h
 
t
h
e
 

u
s
e
 
o
f
 
M
O
B
I
L
E
6
.
2
,
 
t
h
e
s
e
 
d
a
t
a
 
w
e
r
e
 
t
h
e
n
 
i
n
p
u
t
 
t
o
 
a
n
 
a
t
m
o
s
p
h
e
r
i
c
 

d
i
s
p
e
r
s
i
o
n
 
m
o
d
e
l
.
 
 
E
P
A
 
a
i
r
 
q
u
a
l
i
t
y
 
m
o
d
e
l
i
n
g
 
g
u
i
d
e
l
i
n
e
s
 
[
6
]
 

c
u
r
r
e
n
t
l
y
 
r
e
c
o
m
m
e
n
d
 
t
h
a
t
 
t
h
e
 
c
o
m
p
u
t
e
r
 
m
o
d
e
l
 
C
A
L
3
Q
H
C
 
[
7
]
 
b
e
 
u
s
e
d
 

t
o
 

a
s
s
e
s
s
 

c
a
r
b
o
n
 

m
o
n
o
x
i
d
e
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 

a
t
 

r
o
a
d
w
a
y
 

i
n
t
e
r
s
e
c
t
i
o
n
s
,
 
o
r
 
i
n
 
a
r
e
a
s
 
w
h
e
r
e
 
i
t
s
 
u
s
e
 
h
a
s
 
p
r
e
v
i
o
u
s
l
y
 
b
e
e
n
 

e
s
t
a
b
l
i
s
h
e
d
,
 
C
A
L
I
N
E
4
 
[
8
]
 
m
a
y
 
b
e
 
u
s
e
d
.
 
 
U
n
t
i
l
 
a
 
f
e
w
 
y
e
a
r
s
 
a
g
o
,
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C
A
L
I
N
E
4
 
w
a
s
 
u
s
e
d
 
e
x
t
e
n
s
i
v
e
l
y
 
i
n
 
H
a
w
a
i
i
 
t
o
 
a
s
s
e
s
s
 
a
i
r
 
q
u
a
l
i
t
y
 

i
m
p
a
c
t
s
 

a
t
 

r
o
a
d
w
a
y
 

i
n
t
e
r
s
e
c
t
i
o
n
s
.
 

 
I
n
 

D
e
c
e
m
b
e
r
 

1
9
9
7
,
 

t
h
e
 

C
a
l
i
f
o
r
n
i
a
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
T
r
a
n
s
p
o
r
t
a
t
i
o
n
 
r
e
c
o
m
m
e
n
d
e
d
 
t
h
a
t
 
t
h
e
 

i
n
t
e
r
s
e
c
t
i
o
n
 
m
o
d
e
 
o
f
 
C
A
L
I
N
E
4
 
n
o
 
l
o
n
g
e
r
 
b
e
 
u
s
e
d
 
b
e
c
a
u
s
e
 
i
t
 
w
a
s
 

t
h
o
u
g
h
t
 
t
h
e
 
m
o
d
e
l
 
h
a
s
 
b
e
c
o
m
e
 
o
u
t
d
a
t
e
d
.
 
 
S
t
u
d
i
e
s
 
h
a
v
e
 
s
h
o
w
n
 
t
h
a
t
 

C
A
L
I
N
E
4
 
m
a
y
 
t
e
n
d
 
t
o
 
o
v
e
r
-
p
r
e
d
i
c
t
 
m
a
x
i
m
u
m
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
i
n
 
s
o
m
e
 

s
i
t
u
a
t
i
o
n
s
.
 

 
T
h
e
r
e
f
o
r
e
,
 

C
A
L
3
Q
H
C
 

w
a
s
 

u
s
e
d
 

f
o
r
 

t
h
e
 

s
u
b
j
e
c
t
 

a
n
a
l
y
s
i
s
.
 

  C
A
L
3
Q
H
C
 
w
a
s
 
d
e
v
e
l
o
p
e
d
 
f
o
r
 
t
h
e
 
U
.
S
.
 
E
P
A
 
t
o
 
s
i
m
u
l
a
t
e
 
v
e
h
i
c
u
l
a
r
 

m
o
v
e
m
e
n
t
,
 
v
e
h
i
c
l
e
 
q
u
e
u
i
n
g
 
a
n
d
 
a
t
m
o
s
p
h
e
r
i
c
 
d
i
s
p
e
r
s
i
o
n
 
o
f
 
v
e
h
i
c
u
l
a
r
 

e
m
i
s
s
i
o
n
s
 
n
e
a
r
 
r
o
a
d
w
a
y
 
i
n
t
e
r
s
e
c
t
i
o
n
s
.
 
 
I
t
 
i
s
 
d
e
s
i
g
n
e
d
 
t
o
 
p
r
e
d
i
c
t
 

1
-
h
o
u
r
 

a
v
e
r
a
g
e
 

p
o
l
l
u
t
a
n
t
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 

n
e
a
r
 

r
o
a
d
w
a
y
 

i
n
t
e
r
s
e
c
t
i
o
n
s
 

b
a
s
e
d
 

o
n
 

i
n
p
u
t
 

t
r
a
f
f
i
c
 

a
n
d
 

e
m
i
s
s
i
o
n
 

d
a
t
a
,
 

r
o
a
d
w
a
y
/
r
e
c
e
p
t
o
r
 
g
e
o
m
e
t
r
y
 
a
n
d
 
m
e
t
e
o
r
o
l
o
g
i
c
a
l
 
c
o
n
d
i
t
i
o
n
s
.
 

  A
l
t
h
o
u
g
h
 
C
A
L
3
Q
H
C
 
i
s
 
i
n
t
e
n
d
e
d
 
p
r
i
m
a
r
i
l
y
 
f
o
r
 
u
s
e
 
i
n
 
a
s
s
e
s
s
i
n
g
 

a
t
m
o
s
p
h
e
r
i
c
 
d
i
s
p
e
r
s
i
o
n
 
n
e
a
r
 
s
i
g
n
a
l
i
z
e
d
 
r
o
a
d
w
a
y
 
i
n
t
e
r
s
e
c
t
i
o
n
s
,
 
i
t
 

c
a
n
 
a
l
s
o
 
b
e
 
u
s
e
d
 
t
o
 
e
v
a
l
u
a
t
e
 
u
n
s
i
g
n
a
l
i
z
e
d
 
i
n
t
e
r
s
e
c
t
i
o
n
s
.
 
 
T
h
i
s
 
i
s
 

a
c
c
o
m
p
l
i
s
h
e
d
 

b
y
 

m
a
n
u
a
l
l
y
 

e
s
t
i
m
a
t
i
n
g
 

q
u
e
u
e
 

l
e
n
g
t
h
s
 

a
n
d
 

t
h
e
n
 

a
p
p
l
y
i
n
g
 
t
h
e
 
s
a
m
e
 
t
e
c
h
n
i
q
u
e
s
 
u
s
e
d
 
b
y
 
t
h
e
 
m
o
d
e
l
 
f
o
r
 
s
i
g
n
a
l
i
z
e
d
 

i
n
t
e
r
s
e
c
t
i
o
n
s
.
 

 
C
u
r
r
e
n
t
l
y
,
 

o
n
l
y
 

t
w
o
 

o
f
 

t
h
e
 

s
i
x
 

s
t
u
d
y
 

i
n
t
e
r
s
e
c
t
i
o
n
s
 
a
r
e
 
s
i
g
n
a
l
i
z
e
d
.
 

  I
n
p
u
t
 
p
e
a
k
-
h
o
u
r
 
t
r
a
f
f
i
c
 
d
a
t
a
 
w
e
r
e
 
o
b
t
a
i
n
e
d
 
f
r
o
m
 
t
h
e
 
t
r
a
f
f
i
c
 
s
t
u
d
y
 

c
i
t
e
d
 

p
r
e
v
i
o
u
s
l
y
.
 

 
T
h
i
s
 

i
n
c
l
u
d
e
d
 

v
e
h
i
c
l
e
 

a
p
p
r
o
a
c
h
 

v
o
l
u
m
e
s
,
 

s
a
t
u
r
a
t
i
o
n
 
c
a
p
a
c
i
t
y
 
e
s
t
i
m
a
t
e
s
,
 
i
n
t
e
r
s
e
c
t
i
o
n
 
l
a
n
e
a
g
e
 
a
n
d
 
s
i
g
n
a
l
 

t
i
m
i
n
g
s
 
(
w
h
e
r
e
 
a
p
p
l
i
c
a
b
l
e
)
.
 
 
A
l
l
 
e
m
i
s
s
i
o
n
 
f
a
c
t
o
r
s
 
t
h
a
t
 
w
e
r
e
 
i
n
p
u
t
 

t
o
 
C
A
L
3
Q
H
C
 
f
o
r
 
f
r
e
e
-
f
l
o
w
 
t
r
a
f
f
i
c
 
o
n
 
r
o
a
d
w
a
y
s
 
w
e
r
e
 
o
b
t
a
i
n
e
d
 
f
r
o
m
 

M
O
B
I
L
E
6
.
2
 
b
a
s
e
d
 
o
n
 
a
s
s
u
m
e
d
 
f
r
e
e
-
f
l
o
w
 
v
e
h
i
c
l
e
 
s
p
e
e
d
s
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 

t
o
 
t
h
e
 
p
o
s
t
e
d
 
s
p
e
e
d
 
l
i
m
i
t
s
.
 

 

    

   
 

1
9
 

 
 

 M
o
d
e
l
 
r
o
a
d
w
a
y
s
 
w
e
r
e
 
s
e
t
 
u
p
 
t
o
 
r
e
f
l
e
c
t
 
r
o
a
d
w
a
y
 
g
e
o
m
e
t
r
y
,
 
p
h
y
s
i
c
a
l
 

d
i
m
e
n
s
i
o
n
s
 

a
n
d
 

o
p
e
r
a
t
i
n
g
 

c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
.
 

 
C
o
n
c
e
n
t
r
a
t
i
o
n
s
 

p
r
e
d
i
c
t
e
d
 
b
y
 
a
i
r
 
q
u
a
l
i
t
y
 
m
o
d
e
l
s
 
g
e
n
e
r
a
l
l
y
 
a
r
e
 
n
o
t
 
c
o
n
s
i
d
e
r
e
d
 
v
a
l
i
d
 

w
i
t
h
i
n
 
t
h
e
 
r
o
a
d
w
a
y
-
m
i
x
i
n
g
 
z
o
n
e
.
 
 
T
h
e
 
r
o
a
d
w
a
y
-
m
i
x
i
n
g
 
z
o
n
e
 
i
s
 

u
s
u
a
l
l
y
 
t
a
k
e
n
 
t
o
 
i
n
c
l
u
d
e
 
3
 
m
e
t
e
r
s
 
o
n
 
e
i
t
h
e
r
 
s
i
d
e
 
o
f
 
t
h
e
 
t
r
a
v
e
l
e
d
 

p
o
r
t
i
o
n
 
o
f
 
t
h
e
 
r
o
a
d
w
a
y
 
a
n
d
 
t
h
e
 
t
u
r
b
u
l
e
n
t
 
a
r
e
a
 
w
i
t
h
i
n
 
1
0
 
m
e
t
e
r
s
 
o
f
 

a
 
c
r
o
s
s
 
s
t
r
e
e
t
.
 
 
M
o
d
e
l
 
r
e
c
e
p
t
o
r
 
s
i
t
e
s
 
w
e
r
e
 
t
h
u
s
 
l
o
c
a
t
e
d
 
a
t
 
t
h
e
 

e
d
g
e
s
 
o
f
 
t
h
e
 
m
i
x
i
n
g
 
z
o
n
e
s
 
n
e
a
r
 
a
l
l
 
i
n
t
e
r
s
e
c
t
i
o
n
s
 
t
h
a
t
 
w
e
r
e
 
s
t
u
d
i
e
d
 

f
o
r
 
a
l
l
 
s
c
e
n
a
r
i
o
s
.
 
 
T
h
i
s
 
i
m
p
l
i
e
s
 
t
h
a
t
 
p
e
d
e
s
t
r
i
a
n
 
s
i
d
e
w
a
l
k
s
 
o
r
 

p
u
b
l
i
c
 
w
a
l
k
w
a
y
s
 
e
i
t
h
e
r
 
a
l
r
e
a
d
y
 
e
x
i
s
t
 
o
r
 
a
r
e
 
a
s
s
u
m
e
d
 
t
o
 
e
x
i
s
t
 
i
n
 

t
h
e
 
f
u
t
u
r
e
.
 
 
A
l
l
 
r
e
c
e
p
t
o
r
 
h
e
i
g
h
t
s
 
w
e
r
e
 
p
l
a
c
e
d
 
a
t
 
1
.
8
 
m
e
t
e
r
s
 
a
b
o
v
e
 

g
r
o
u
n
d
 
t
o
 
s
i
m
u
l
a
t
e
 
l
e
v
e
l
s
 
w
i
t
h
i
n
 
t
h
e
 
n
o
r
m
a
l
 
h
u
m
a
n
 
b
r
e
a
t
h
i
n
g
 
z
o
n
e
.
 

  I
n
p
u
t
 
m
e
t
e
o
r
o
l
o
g
i
c
a
l
 
c
o
n
d
i
t
i
o
n
s
 
f
o
r
 
t
h
i
s
 
s
t
u
d
y
 
w
e
r
e
 
d
e
f
i
n
e
d
 
t
o
 

p
r
o
v
i
d
e
 
"
w
o
r
s
t
-
c
a
s
e
"
 
r
e
s
u
l
t
s
.
 
 
O
n
e
 
o
f
 
t
h
e
 
k
e
y
 
m
e
t
e
o
r
o
l
o
g
i
c
a
l
 

i
n
p
u
t
s
 
i
s
 
t
h
e
 
a
t
m
o
s
p
h
e
r
i
c
 
s
t
a
b
i
l
i
t
y
 
c
a
t
e
g
o
r
y
.
 
 
F
o
r
 
t
h
e
s
e
 
a
n
a
l
y
s
e
s
,
 

a
t
m
o
s
p
h
e
r
i
c
 
s
t
a
b
i
l
i
t
y
 
c
a
t
e
g
o
r
y
 
6
 
w
a
s
 
a
s
s
u
m
e
d
 
f
o
r
 
m
o
r
n
i
n
g
 
s
c
e
n
a
r
i
o
s
 

a
n
d
 
s
t
a
b
i
l
i
t
y
 
c
a
t
e
g
o
r
y
 
4
 
w
a
s
 
a
s
s
u
m
e
d
 
f
o
r
 
a
f
t
e
r
n
o
o
n
 
c
a
s
e
s
.
 
 
T
h
e
s
e
 

a
r
e
 
t
h
e
 
m
o
s
t
 
c
o
n
s
e
r
v
a
t
i
v
e
 
s
t
a
b
i
l
i
t
y
 
c
a
t
e
g
o
r
i
e
s
 
t
h
a
t
 
a
r
e
 
g
e
n
e
r
a
l
l
y
 

u
s
e
d
 
f
o
r
 
e
s
t
i
m
a
t
i
n
g
 
p
o
l
l
u
t
a
n
t
 
d
i
s
p
e
r
s
i
o
n
 
a
t
 
s
u
b
u
r
b
a
n
 
l
o
c
a
t
i
o
n
s
 
f
o
r
 

t
h
e
s
e
 
t
i
m
e
 
p
e
r
i
o
d
s
.
 
 
F
o
r
 
a
l
l
 
c
a
s
e
s
,
 
a
 
s
u
r
f
a
c
e
 
r
o
u
g
h
n
e
s
s
 
l
e
n
g
t
h
 
o
f
 

1
0
0
 
c
m
 
w
a
s
 
a
s
s
u
m
e
d
 
a
n
d
 
a
 
m
i
x
i
n
g
 
h
e
i
g
h
t
 
o
f
 
3
0
0
 
m
e
t
e
r
s
 
w
a
s
 
u
s
e
d
.
 
 

W
o
r
s
t
-
c
a
s
e
 
w
i
n
d
 
c
o
n
d
i
t
i
o
n
s
 
w
e
r
e
 
d
e
f
i
n
e
d
 
a
s
 
a
 
w
i
n
d
 
s
p
e
e
d
 
o
f
 
1
 
m
e
t
e
r
 

p
e
r
 
s
e
c
o
n
d
 
w
i
t
h
 
a
 
w
i
n
d
 
d
i
r
e
c
t
i
o
n
 
r
e
s
u
l
t
i
n
g
 
i
n
 
t
h
e
 
h
i
g
h
e
s
t
 

p
r
e
d
i
c
t
e
d
 
c
o
n
c
e
n
t
r
a
t
i
o
n
.
 
 
C
o
n
c
e
n
t
r
a
t
i
o
n
 
e
s
t
i
m
a
t
e
s
 
w
e
r
e
 
c
a
l
c
u
l
a
t
e
d
 

a
t
 
w
i
n
d
 
d
i
r
e
c
t
i
o
n
s
 
o
f
 
e
v
e
r
y
 
5
 
d
e
g
r
e
e
s
.
 
 

  E
x
i
s
t
i
n
g
 
b
a
c
k
g
r
o
u
n
d
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
o
f
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
i
n
 
t
h
e
 

p
r
o
j
e
c
t
 
v
i
c
i
n
i
t
y
 
a
r
e
 
b
e
l
i
e
v
e
d
 
t
o
 
b
e
 
a
t
 
r
e
l
a
t
i
v
e
l
y
 
l
o
w
 
l
e
v
e
l
s
.
 
 

H
e
n
c
e
,
 
b
a
c
k
g
r
o
u
n
d
 
c
o
n
t
r
i
b
u
t
i
o
n
s
 
o
f
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
f
r
o
m
 
s
o
u
r
c
e
s
 
o
r
 

d
i
s
t
a
n
t
 
r
o
a
d
w
a
y
s
 
n
o
t
 
d
i
r
e
c
t
l
y
 
c
o
n
s
i
d
e
r
e
d
 
i
n
 
t
h
e
 
a
n
a
l
y
s
i
s
 
w
e
r
e
 

a
c
c
o
u
n
t
e
d
 
f
o
r
 
b
y
 
a
d
d
i
n
g
 
a
 
s
m
a
l
l
 
b
a
c
k
g
r
o
u
n
d
 
c
o
n
c
e
n
t
r
a
t
i
o
n
 
o
f
 



    

   
 

2
0
 

 
 

0
.
5
 
p
p
m
 
t
o
 
a
l
l
 
p
r
e
d
i
c
t
e
d
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
f
o
r
 
2
0
0
9
.
 
 
A
l
t
h
o
u
g
h
 
a
t
 

l
e
a
s
t
 
m
o
d
e
r
a
t
e
 
d
e
v
e
l
o
p
m
e
n
t
 
a
n
d
 
i
n
c
r
e
a
s
e
d
 
t
r
a
f
f
i
c
 
a
r
e
 
e
x
p
e
c
t
e
d
 
t
o
 

o
c
c
u
r
 
w
i
t
h
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
w
i
t
h
i
n
 
t
h
e
 
n
e
x
t
 
s
e
v
e
r
a
l
 
y
e
a
r
s
,
 

b
a
c
k
g
r
o
u
n
d
 

c
a
r
b
o
n
 

m
o
n
o
x
i
d
e
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 

m
a
y
 

n
o
t
 

c
h
a
n
g
e
 

s
i
g
n
i
f
i
c
a
n
t
l
y
 
s
i
n
c
e
 
i
n
d
i
v
i
d
u
a
l
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
m
o
t
o
r
 
v
e
h
i
c
l
e
s
 
a
r
e
 

f
o
r
e
c
a
s
t
 
t
o
 
d
e
c
r
e
a
s
e
 
w
i
t
h
 
t
i
m
e
.
 
 
H
e
n
c
e
,
 
a
 
b
a
c
k
g
r
o
u
n
d
 
v
a
l
u
e
 
o
f
 

0
.
5
 
p
p
m
 
w
a
s
 
a
s
s
u
m
e
d
 
t
o
 
p
e
r
s
i
s
t
 
f
o
r
 
t
h
e
 
f
u
t
u
r
e
 
s
c
e
n
a
r
i
o
s
 
s
t
u
d
i
e
d
.
 

  P
r
e
d
i
c
t
e
d
 
W
o
r
s
t
-
C
a
s
e
 
1
-
H
o
u
r
 
C
o
n
c
e
n
t
r
a
t
i
o
n
s
 

 T
a
b
l
e
 
4
 
s
u
m
m
a
r
i
z
e
s
 
t
h
e
 
f
i
n
a
l
 
r
e
s
u
l
t
s
 
o
f
 
t
h
e
 
m
o
d
e
l
i
n
g
 
s
t
u
d
y
 
i
n
 
t
h
e
 

f
o
r
m
 
o
f
 
t
h
e
 
e
s
t
i
m
a
t
e
d
 
w
o
r
s
t
-
c
a
s
e
 
1
-
h
o
u
r
 
m
o
r
n
i
n
g
 
a
n
d
 
a
f
t
e
r
n
o
o
n
 

a
m
b
i
e
n
t
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
f
o
r
 
2
0
0
9
 
a
n
d
 
f
o
r
 
e
a
c
h
 
o
f
 

t
h
e
 
t
w
o
 
f
u
t
u
r
e
 
a
l
t
e
r
n
a
t
i
v
e
s
 
t
h
a
t
 
w
e
r
e
 
s
t
u
d
i
e
d
.
 
 
T
h
e
 
l
o
c
a
t
i
o
n
s
 
o
f
 

t
h
e
s
e
 
e
s
t
i
m
a
t
e
d
 
w
o
r
s
t
-
c
a
s
e
 
1
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
a
l
l
 
o
c
c
u
r
r
e
d
 
a
t
 

o
r
 
v
e
r
y
 
n
e
a
r
 
t
h
e
 
i
n
d
i
c
a
t
e
d
 
i
n
t
e
r
s
e
c
t
i
o
n
s
.
 

  A
s
 
i
n
d
i
c
a
t
e
d
 
i
n
 
t
h
e
 
t
a
b
l
e
,
 
t
h
e
 
h
i
g
h
e
s
t
 
e
s
t
i
m
a
t
e
d
 
w
o
r
s
t
-
c
a
s
e
 
1
-
h
o
u
r
 

c
o
n
c
e
n
t
r
a
t
i
o
n
 
f
o
r
 
t
h
e
 
p
r
e
s
e
n
t
 
(
2
0
0
9
)
 
s
c
e
n
a
r
i
o
 
w
a
s
 
4
.
1
 
m
g
/
m
3
,
 
a
n
d
 

t
h
i
s
 
o
c
c
u
r
r
e
d
 
d
u
r
i
n
g
 
t
h
e
 
m
o
r
n
i
n
g
 
a
t
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
K
i
l
o
h
a
n
a
 

D
r
i
v
e
 
a
n
d
 
P
i
i
l
a
n
i
 
H
i
g
h
w
a
y
.
 
 
W
o
r
s
t
-
c
a
s
e
 
v
a
l
u
e
s
 
f
o
r
 
o
t
h
e
r
 
l
o
c
a
t
i
o
n
s
 

a
n
d
 
t
i
m
e
s
 
r
a
n
g
e
d
 
f
r
o
m
 
1
.
5
 
t
o
 
3
.
6
 
m
g
/
m
3
.
 
 
T
h
e
s
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
a
r
e
 

w
e
l
l
 
w
i
t
h
i
n
 
b
o
t
h
 
t
h
e
 
n
a
t
i
o
n
a
l
 
A
A
Q
S
 
o
f
 
4
0
 
m
g
/
m
3
 
a
n
d
 
t
h
e
 
s
t
a
t
e
 

s
t
a
n
d
a
r
d
 
o
f
 
1
0
 
m
g
/
m
3
.
 

  I
n
 
t
h
e
 
y
e
a
r
 
2
0
2
2
 
w
i
t
h
o
u
t
 
t
h
e
 
p
r
o
p
o
s
e
d
 
p
r
o
j
e
c
t
,
 
t
h
e
 
p
r
e
d
i
c
t
e
d
 

h
i
g
h
e
s
t
 
w
o
r
s
t
-
c
a
s
e
 
1
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
 
o
c
c
u
r
r
e
d
 
a
g
a
i
n
 
d
u
r
i
n
g
 
t
h
e
 

m
o
r
n
i
n
g
 
a
t
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
K
i
l
o
h
a
n
a
 
D
r
i
v
e
 
a
n
d
 
P
i
i
l
a
n
i
 
H
i
g
h
w
a
y
 

w
i
t
h
 
a
 
v
a
l
u
e
 
o
f
 
4
.
0
 
m
g
/
m
3
.
 
 
O
t
h
e
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
f
o
r
 
t
h
i
s
 
s
c
e
n
a
r
i
o
 

a
t
 
o
t
h
e
r
 
t
i
m
e
s
 
a
n
d
 
l
o
c
a
t
i
o
n
s
 
r
a
n
g
e
d
 
b
e
t
w
e
e
n
 
1
.
6
 
a
n
d
 
3
.
7
 
m
g
/
m
3
.
 
 

W
i
t
h
o
u
t
 
t
h
e
 
p
r
o
j
e
c
t
,
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
i
n
 
t
h
e
 
y
e
a
r
 

2
0
2
2
 
w
e
r
e
 
p
r
e
d
i
c
t
e
d
 
t
o
 
i
n
c
r
e
a
s
e
 
s
o
m
e
w
h
a
t
 
a
t
 
m
o
s
t
 
l
o
c
a
t
i
o
n
s
 
i
n
 
t
h
e
 

    

   
 

2
1
 

 
 

p
r
o
j
e
c
t
 
a
r
e
a
 
c
o
m
p
a
r
e
d
 
t
o
 
t
h
e
 
e
x
i
s
t
i
n
g
 
c
a
s
e
,
 
b
u
t
 
e
v
e
n
 
w
i
t
h
 
t
h
e
 

i
n
c
r
e
a
s
e
,
 
w
o
r
s
t
-
c
a
s
e
 
v
a
l
u
e
s
 
w
o
u
l
d
 
l
i
k
e
l
y
 
r
e
m
a
i
n
 
w
e
l
l
 
w
i
t
h
i
n
 
t
h
e
 

s
t
a
t
e
 
a
n
d
 
f
e
d
e
r
a
l
 
s
t
a
n
d
a
r
d
s
 
f
o
r
 
t
h
i
s
 
s
c
e
n
a
r
i
o
.
 

  S
i
m
i
l
a
r
 
t
o
 
t
h
e
 
e
x
i
s
t
i
n
g
 
a
n
d
 
2
0
2
2
 
w
i
t
h
o
u
t
-
p
r
o
j
e
c
t
 
s
c
e
n
a
r
i
o
s
,
 
t
h
e
 

h
i
g
h
e
s
t
 
w
o
r
s
t
-
c
a
s
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
 
w
i
t
h
 
t
h
e
 
p
r
o
j
e
c
t
 
i
n
 
t
h
e
 
y
e
a
r
 
2
0
2
2
 

w
a
s
 
p
r
e
d
i
c
t
e
d
 
t
o
 
o
c
c
u
r
 
d
u
r
i
n
g
 
t
h
e
 
m
o
r
n
i
n
g
 
a
t
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 

K
i
l
o
h
a
n
a
 

D
r
i
v
e
 

a
n
d
 

P
i
i
l
a
n
i
 

H
i
g
h
w
a
y
.
 

 
A
 

w
o
r
s
t
-
c
a
s
e
 

1
-
h
o
u
r
 

c
o
n
c
e
n
t
r
a
t
i
o
n
 
o
f
 
4
.
8
 
m
g
/
m
3
 
w
a
s
 
p
r
e
d
i
c
t
e
d
 
t
o
 
o
c
c
u
r
 
a
t
 
t
h
i
s
 
l
o
c
a
t
i
o
n
 

a
n
d
 
t
i
m
e
.
 
 
W
o
r
s
t
-
c
a
s
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
a
t
 
o
t
h
e
r
 
l
o
c
a
t
i
o
n
s
 
a
n
d
 
t
i
m
e
s
 

r
a
n
g
e
d
 
b
e
t
w
e
e
n
 
a
b
o
u
t
 
0
.
7
 
a
n
d
 
4
.
4
 
m
g
/
m
3
.
 
 
I
n
 
t
h
e
 
y
e
a
r
 
2
0
2
2
 
w
i
t
h
 
t
h
e
 

p
r
o
j
e
c
t
,
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
w
e
r
e
 

p
r
e
d
i
c
t
e
d
 
t
o
 
i
n
c
r
e
a
s
e
 
b
y
 
a
b
o
u
t
 
1
0
 
t
o
 
2
0
 
p
e
r
c
e
n
t
 
c
o
m
p
a
r
e
d
 
t
o
 
t
h
e
 

w
i
t
h
o
u
t
 
p
r
o
j
e
c
t
 
s
c
e
n
a
r
i
o
 
a
t
 
m
o
s
t
 
o
f
 
t
h
e
 
l
o
c
a
t
i
o
n
s
 
s
t
u
d
i
e
d
,
 
b
u
t
 
t
h
e
 

p
r
e
d
i
c
t
e
d
 
w
o
r
s
t
-
c
a
s
e
 
1
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
f
o
r
 
t
h
e
 
2
0
2
2
 
w
i
t
h
-

p
r
o
j
e
c
t
 
a
l
t
e
r
n
a
t
i
v
e
 
a
t
 
a
l
l
 
l
o
c
a
t
i
o
n
s
 
s
t
u
d
i
e
d
 
c
o
n
t
i
n
u
e
d
 
t
o
 
r
e
m
a
i
n
 

w
e
l
l
 
w
i
t
h
i
n
 
b
o
t
h
 
t
h
e
 
n
a
t
i
o
n
a
l
 
a
n
d
 
s
t
a
t
e
 
s
t
a
n
d
a
r
d
s
.
 

  P
r
e
d
i
c
t
e
d
 
W
o
r
s
t
-
C
a
s
e
 
8
-
H
o
u
r
 
C
o
n
c
e
n
t
r
a
t
i
o
n
s
 

 W
o
r
s
t
-
c
a
s
e
 
8
-
h
o
u
r
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
w
e
r
e
 
e
s
t
i
m
a
t
e
d
 
b
y
 

m
u
l
t
i
p
l
y
i
n
g
 
t
h
e
 
w
o
r
s
t
-
c
a
s
e
 
1
-
h
o
u
r
 
v
a
l
u
e
s
 
b
y
 
a
 
p
e
r
s
i
s
t
e
n
c
e
 
f
a
c
t
o
r
 

o
f
 
0
.
5
.
 
 
T
h
i
s
 
a
c
c
o
u
n
t
s
 
f
o
r
 
t
w
o
 
f
a
c
t
o
r
s
:
 
(
1
)
 
t
r
a
f
f
i
c
 
v
o
l
u
m
e
s
 

a
v
e
r
a
g
e
d
 
o
v
e
r
 
e
i
g
h
t
 
h
o
u
r
s
 
a
r
e
 
l
o
w
e
r
 
t
h
a
n
 
p
e
a
k
 
1
-
h
o
u
r
 
v
a
l
u
e
s
,
 
a
n
d
 

(
2
)
 
m
e
t
e
o
r
o
l
o
g
i
c
a
l
 
c
o
n
d
i
t
i
o
n
s
 
a
r
e
 
m
o
r
e
 
v
a
r
i
a
b
l
e
 
(
a
n
d
 
h
e
n
c
e
 
m
o
r
e
 

f
a
v
o
r
a
b
l
e
 
f
o
r
 
d
i
s
p
e
r
s
i
o
n
)
 
o
v
e
r
 
a
n
 
8
-
h
o
u
r
 
p
e
r
i
o
d
 
t
h
a
n
 
t
h
e
y
 
a
r
e
 
f
o
r
 

a
 
s
i
n
g
l
e
 
h
o
u
r
.
 
 
B
a
s
e
d
 
o
n
 
m
o
n
i
t
o
r
i
n
g
 
d
a
t
a
,
 
1
-
h
o
u
r
 
t
o
 
8
-
h
o
u
r
 
p
e
r
s
i
s
-

t
e
n
c
e
 
f
a
c
t
o
r
s
 
f
o
r
 
m
o
s
t
 
l
o
c
a
t
i
o
n
s
 
g
e
n
e
r
a
l
l
y
 
v
a
r
y
 
f
r
o
m
 
0
.
4
 
t
o
 
0
.
8
 

w
i
t
h
 
0
.
6
 
b
e
i
n
g
 
t
h
e
 
m
o
s
t
 
t
y
p
i
c
a
l
.
 
 
O
n
e
 
r
e
c
e
n
t
 
s
t
u
d
y
 
b
a
s
e
d
 
o
n
 

m
o
d
e
l
i
n
g
 
[
9
]
 
c
o
n
c
l
u
d
e
d
 
t
h
a
t
 
1
-
h
o
u
r
 
t
o
 
8
-
h
o
u
r
 
p
e
r
s
i
s
t
e
n
c
e
 
f
a
c
t
o
r
s
 

c
o
u
l
d
 
t
y
p
i
c
a
l
l
y
 
b
e
 
e
x
p
e
c
t
e
d
 
t
o
 
r
a
n
g
e
 
f
r
o
m
 
a
b
o
u
t
 
0
.
4
 
t
o
 
0
.
5
.
 
 
E
P
A
 

g
u
i
d
e
l
i
n
e
s
 
[
1
0
]
 
r
e
c
o
m
m
e
n
d
 
u
s
i
n
g
 
a
 
v
a
l
u
e
 
o
f
 
0
.
6
 
t
o
 
0
.
7
 
u
n
l
e
s
s
 
a
 

l
o
c
a
l
l
y
 

d
e
r
i
v
e
d
 

p
e
r
s
i
s
t
e
n
c
e
 

f
a
c
t
o
r
 

i
s
 

a
v
a
i
l
a
b
l
e
.
 

 
R
e
c
e
n
t
 



    

   
 

2
2
 

 
 

m
o
n
i
t
o
r
i
n
g
 
d
a
t
a
 
f
o
r
 
H
o
n
o
l
u
l
u
 
r
e
p
o
r
t
e
d
 
b
y
 
t
h
e
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
H
e
a
l
t
h
 

[
1
1
]
 
s
u
g
g
e
s
t
 
t
h
a
t
 
t
h
i
s
 
f
a
c
t
o
r
 
m
a
y
 
r
a
n
g
e
 
b
e
t
w
e
e
n
 
a
b
o
u
t
 
0
.
3
5
 
a
n
d
 

0
.
5
5
 
d
e
p
e
n
d
i
n
g
 
o
n
 
l
o
c
a
t
i
o
n
 
a
n
d
 
t
r
a
f
f
i
c
 
v
a
r
i
a
b
i
l
i
t
y
.
 
 
C
o
n
s
i
d
e
r
i
n
g
 

t
h
e
 
l
o
c
a
t
i
o
n
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
a
n
d
 
t
h
e
 
t
r
a
f
f
i
c
 
p
a
t
t
e
r
n
 
f
o
r
 
t
h
e
 
a
r
e
a
,
 

a
 
1
-
h
o
u
r
 
t
o
 
8
-
h
o
u
r
 
p
e
r
s
i
s
t
e
n
c
e
 
f
a
c
t
o
r
 
o
f
 
0
.
5
 
w
i
l
l
 
l
i
k
e
l
y
 
y
i
e
l
d
 

r
e
a
s
o
n
a
b
l
e
 

e
s
t
i
m
a
t
e
s
 

o
f
 

w
o
r
s
t
-
c
a
s
e
 

8
-
h
o
u
r
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
.
 
 

H
o
w
e
v
e
r
,
 

i
t
 

s
h
o
u
l
d
 

b
e
 

n
o
t
e
d
 

t
h
a
t
 

t
h
e
 

8
-
h
o
u
r
 

c
o
n
c
e
n
t
r
a
t
i
o
n
 

e
s
t
i
m
a
t
e
s
 
a
r
e
 
g
e
n
e
r
a
l
l
y
 
l
e
s
s
 
r
e
l
i
a
b
l
e
 
t
h
a
n
 
t
h
e
 
1
-
h
o
u
r
 
v
a
l
u
e
s
 
d
u
e
 

t
o
 
t
h
e
 
p
r
e
d
i
c
t
i
o
n
 
m
e
t
h
o
d
o
l
o
g
y
 
i
n
v
o
l
v
e
d
.
 

  T
h
e
 
r
e
s
u
l
t
i
n
g
 
e
s
t
i
m
a
t
e
d
 
w
o
r
s
t
-
c
a
s
e
 
8
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
a
r
e
 

i
n
d
i
c
a
t
e
d
 
i
n
 
T
a
b
l
e
 
5
.
 
 
F
o
r
 
t
h
e
 
2
0
0
9
 
s
c
e
n
a
r
i
o
,
 
t
h
e
 
e
s
t
i
m
a
t
e
d
 
w
o
r
s
t
-

c
a
s
e
 
8
-
h
o
u
r
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
f
o
r
 
t
h
e
 
s
t
u
d
y
 
l
o
c
a
t
i
o
n
s
 

r
a
n
g
e
d
 
f
r
o
m
 
0
.
8
 
m
g
/
m
3
 
t
o
 
2
.
0
 
m
g
/
m
3
,
 
w
i
t
h
 
t
h
e
 
h
i
g
h
e
s
t
 
c
o
n
c
e
n
t
r
a
t
i
o
n
 

o
c
c
u
r
r
i
n
g
 
a
t
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
K
i
l
o
h
a
n
a
 
D
r
i
v
e
 
a
n
d
 
P
i
i
l
a
n
i
 

H
i
g
h
w
a
y
.
 
 
T
h
e
 
e
s
t
i
m
a
t
e
d
 
w
o
r
s
t
-
c
a
s
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
f
o
r
 
t
h
e
 
e
x
i
s
t
i
n
g
 

c
a
s
e
 
w
e
r
e
 
w
e
l
l
 
w
i
t
h
i
n
 
b
o
t
h
 
t
h
e
 
n
a
t
i
o
n
a
l
 
l
i
m
i
t
 
o
f
 
1
0
 
m
g
/
m
3
 
a
n
d
 
t
h
e
 

s
t
a
t
e
 
s
t
a
n
d
a
r
d
 
o
f
 
5
 
m
g
/
m
3
.
 

  F
o
r
 
t
h
e
 
2
0
2
2
 
w
i
t
h
o
u
t
 
p
r
o
j
e
c
t
 
s
c
e
n
a
r
i
o
 
i
n
 
c
o
m
p
a
r
i
s
o
n
 
t
o
 
t
h
e
 

e
x
i
s
t
i
n
g
 
c
a
s
e
,
 
w
o
r
s
t
-
c
a
s
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
g
e
n
e
r
a
l
l
y
 
i
n
c
r
e
a
s
e
d
 
b
u
t
 

r
e
m
a
i
n
e
d
 
r
e
l
a
t
i
v
e
l
y
 
l
o
w
.
 
 
C
o
n
c
e
n
t
r
a
t
i
o
n
s
 
r
a
n
g
e
d
 
f
r
o
m
 
1
.
0
 
m
g
/
m
3
 
t
o
 

2
.
0
 
m
g
/
m
3
 

w
i
t
h
 

t
h
e
 

h
i
g
h
e
s
t
 

c
o
n
c
e
n
t
r
a
t
i
o
n
 

o
c
c
u
r
r
i
n
g
 

a
t
 

t
h
e
 

i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
K
i
l
o
h
a
n
a
 
D
r
i
v
e
 
a
n
d
 
P
i
i
l
a
n
i
 
H
i
g
h
w
a
y
.
 
 
D
e
s
p
i
t
e
 
t
h
e
 

i
n
c
r
e
a
s
e
,
 
a
l
l
 
p
r
e
d
i
c
t
e
d
 
8
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
f
o
r
 
t
h
i
s
 
s
c
e
n
a
r
i
o
 

w
e
r
e
 
w
e
l
l
 
w
i
t
h
i
n
 
b
o
t
h
 
t
h
e
 
n
a
t
i
o
n
a
l
 
a
n
d
 
t
h
e
 
s
t
a
t
e
 
A
A
Q
S
.
 

  F
o
r
 
t
h
e
 
2
0
2
2
 
w
i
t
h
-
p
r
o
j
e
c
t
 
s
c
e
n
a
r
i
o
 
i
n
 
c
o
m
p
a
r
i
s
o
n
 
t
o
 
t
h
e
 
2
0
2
2
 

w
i
t
h
o
u
t
-
p
r
o
j
e
c
t
 
c
a
s
e
,
 
w
o
r
s
t
-
c
a
s
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
i
n
c
r
e
a
s
e
d
 
b
y
 
a
b
o
u
t
 

1
0
 
t
o
 
2
0
 
p
e
r
c
e
n
t
 
e
x
c
e
p
t
 
a
t
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
K
a
u
k
a
h
i
 
S
t
r
e
e
t
 
a
n
d
 

W
a
i
l
e
a
 
A
l
a
n
u
i
 
D
r
i
v
e
 
w
h
e
r
e
 
t
h
e
r
e
 
w
a
s
 
n
o
 
c
h
a
n
g
e
.
 
 
W
o
r
s
t
-
c
a
s
e
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
r
a
n
g
e
d
 
f
r
o
m
 
0
.
5
 
m
g
/
m
3
 
t
o
 
2
.
4
 
m
g
/
m
3
 
w
i
t
h
 
t
h
e
 
h
i
g
h
e
s
t
 

    

   
 

2
3
 

 
 

c
o
n
c
e
n
t
r
a
t
i
o
n
 
o
c
c
u
r
r
i
n
g
 
a
t
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
K
i
l
o
h
a
n
a
 
D
r
i
v
e
 
a
n
d
 

P
i
i
l
a
n
i
 
H
i
g
h
w
a
y
.
 
 
A
l
l
 
p
r
e
d
i
c
t
e
d
 
8
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
f
o
r
 
t
h
i
s
 

s
c
e
n
a
r
i
o
 
w
e
r
e
 
w
e
l
l
 
w
i
t
h
i
n
 
b
o
t
h
 
t
h
e
 
n
a
t
i
o
n
a
l
 
a
n
d
 
t
h
e
 
s
t
a
t
e
 
A
A
Q
S
.
 

  C
o
n
s
e
r
v
a
t
i
v
e
n
e
s
s
 
o
f
 
E
s
t
i
m
a
t
e
s
 

 T
h
e
 
r
e
s
u
l
t
s
 
o
f
 
t
h
i
s
 
s
t
u
d
y
 
r
e
f
l
e
c
t
 
s
e
v
e
r
a
l
 
a
s
s
u
m
p
t
i
o
n
s
 
t
h
a
t
 
w
e
r
e
 

m
a
d
e
 

c
o
n
c
e
r
n
i
n
g
 

b
o
t
h
 

t
r
a
f
f
i
c
 

m
o
v
e
m
e
n
t
 

a
n
d
 

w
o
r
s
t
-
c
a
s
e
 

m
e
t
e
o
r
o
l
o
g
i
c
a
l
 
c
o
n
d
i
t
i
o
n
s
.
 
 
O
n
e
 
s
u
c
h
 
a
s
s
u
m
p
t
i
o
n
 
c
o
n
c
e
r
n
i
n
g
 
w
o
r
s
t
-

c
a
s
e
 
m
e
t
e
o
r
o
l
o
g
i
c
a
l
 
c
o
n
d
i
t
i
o
n
s
 
i
s
 
t
h
a
t
 
a
 
w
i
n
d
 
s
p
e
e
d
 
o
f
 
1
 
m
e
t
e
r
 
p
e
r
 

s
e
c
o
n
d
 
w
i
t
h
 
a
 
s
t
e
a
d
y
 
d
i
r
e
c
t
i
o
n
 
f
o
r
 
1
 
h
o
u
r
 
w
i
l
l
 
o
c
c
u
r
.
 
 
A
 
s
t
e
a
d
y
 

w
i
n
d
 
o
f
 
1
 
m
e
t
e
r
 
p
e
r
 
s
e
c
o
n
d
 
b
l
o
w
i
n
g
 
f
r
o
m
 
a
 
s
i
n
g
l
e
 
d
i
r
e
c
t
i
o
n
 
f
o
r
 
a
n
 

h
o
u
r
 
i
s
 
e
x
t
r
e
m
e
l
y
 
u
n
l
i
k
e
l
y
 
a
n
d
 
m
a
y
 
o
c
c
u
r
 
o
n
l
y
 
o
n
c
e
 
a
 
y
e
a
r
 
o
r
 
l
e
s
s
.
 
 

W
i
t
h
 
w
i
n
d
 
s
p
e
e
d
s
 
o
f
 
2
 
m
e
t
e
r
s
 
p
e
r
 
s
e
c
o
n
d
,
 
f
o
r
 
e
x
a
m
p
l
e
,
 
c
o
m
p
u
t
e
d
 

c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
w
o
u
l
d
 
b
e
 
o
n
l
y
 
a
b
o
u
t
 
h
a
l
f
 
t
h
e
 
v
a
l
u
e
s
 

g
i
v
e
n
 
a
b
o
v
e
.
 
 
T
h
e
 
8
-
h
o
u
r
 
e
s
t
i
m
a
t
e
s
 
a
r
e
 
a
l
s
o
 
c
o
n
s
e
r
v
a
t
i
v
e
 
i
n
 
t
h
a
t
 

i
t
 
i
s
 
u
n
l
i
k
e
l
y
 
t
h
a
t
 
a
n
y
o
n
e
 
w
o
u
l
d
 
o
c
c
u
p
y
 
t
h
e
 
a
s
s
u
m
e
d
 
r
e
c
e
p
t
o
r
 
s
i
t
e
s
 

(
w
i
t
h
i
n
 
3
 
m
 
o
f
 
t
h
e
 
r
o
a
d
w
a
y
s
)
 
f
o
r
 
a
 
p
e
r
i
o
d
 
o
f
 
8
 
h
o
u
r
s
.
 

  7
.
2
 
 
E
l
e
c
t
r
i
c
a
l
 
D
e
m
a
n
d
 

 T
h
e
 
p
r
o
p
o
s
e
d
 
p
r
o
j
e
c
t
 
a
l
s
o
 
w
i
l
l
 
c
a
u
s
e
 
i
n
d
i
r
e
c
t
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 

e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
p
o
w
e
r
 
g
e
n
e
r
a
t
i
n
g
 
f
a
c
i
l
i
t
i
e
s
 
a
s
 
a
 
c
o
n
s
e
q
u
e
n
c
e
 
o
f
 

e
l
e
c
t
r
i
c
a
l
 
p
o
w
e
r
 
u
s
a
g
e
.
 
 
T
h
e
 
p
e
a
k
 
e
l
e
c
t
r
i
c
a
l
 
d
e
m
a
n
d
 
o
f
 
t
h
e
 

p
r
o
j
e
c
t
 
w
h
e
n
 
f
u
l
l
y
 
d
e
v
e
l
o
p
e
d
 
i
s
 
e
x
p
e
c
t
e
d
 
t
o
 
r
e
a
c
h
 
a
b
o
u
t
 
9
.
5
 

m
e
g
a
w
a
t
t
s
 
[
1
2
]
.
 
 
A
s
s
u
m
i
n
g
 
t
h
e
 
a
v
e
r
a
g
e
 
d
e
m
a
n
d
 
i
s
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 

o
n
e
-
h
a
l
f
 
t
h
e
 
p
e
a
k
 
d
e
m
a
n
d
,
 
t
h
e
 
a
n
n
u
a
l
 
e
l
e
c
t
r
i
c
a
l
 
d
e
m
a
n
d
 
o
f
 
t
h
e
 

p
r
o
j
e
c
t
 

w
i
l
l
 

r
e
a
c
h
 

a
p
p
r
o
x
i
m
a
t
e
l
y
 

4
2
 

m
i
l
l
i
o
n
 

k
i
l
o
w
a
t
t
-
h
o
u
r
s
.
 
 

E
l
e
c
t
r
i
c
a
l
 
p
o
w
e
r
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
 
w
i
l
l
 
m
o
s
t
 
p
r
o
b
a
b
l
y
 
b
e
 
p
r
o
v
i
d
e
d
 

m
a
i
n
l
y
 
b
y
 
o
i
l
-
f
i
r
e
d
 
g
e
n
e
r
a
t
i
n
g
 
f
a
c
i
l
i
t
i
e
s
,
 
b
u
t
 
s
o
m
e
 
o
f
 
t
h
e
 

p
r
o
j
e
c
t
 
p
o
w
e
r
 
m
a
y
 
a
l
s
o
 
b
e
 
d
e
r
i
v
e
d
 
f
r
o
m
 
p
h
o
t
o
v
o
l
t
a
i
c
 
s
y
s
t
e
m
s
,
 
w
i
n
d
 

p
o
w
e
r
 
o
r
 
o
t
h
e
r
 
a
l
t
e
r
n
a
t
i
v
e
 
e
n
e
r
g
y
 
s
o
u
r
c
e
s
.
 
 
I
n
 
o
r
d
e
r
 
t
o
 
m
e
e
t
 
t
h
e
 

e
l
e
c
t
r
i
c
a
l
 
p
o
w
e
r
 
n
e
e
d
s
 
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
p
r
o
j
e
c
t
,
 
p
o
w
e
r
 
g
e
n
e
r
a
t
i
n
g
 



    

   
 

2
4
 

 
 

f
a
c
i
l
i
t
i
e
s
 
w
i
l
l
 
l
i
k
e
l
y
 
b
e
 
r
e
q
u
i
r
e
d
 
t
o
 
b
u
r
n
 
m
o
r
e
 
f
u
e
l
 
a
n
d
 
h
e
n
c
e
 

m
o
r
e
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
w
i
l
l
 
b
e
 
e
m
i
t
t
e
d
 
a
t
 
t
h
e
s
e
 
f
a
c
i
l
i
t
i
e
s
.
 
 
G
i
v
e
n
 
i
n
 

T
a
b
l
e
 
6
 
a
r
e
 
e
s
t
i
m
a
t
e
s
 
o
f
 
t
h
e
 
i
n
d
i
r
e
c
t
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
e
m
i
s
s
i
o
n
s
 

t
h
a
t
 
w
o
u
l
d
 
r
e
s
u
l
t
 
f
r
o
m
 
t
h
e
 
p
r
o
j
e
c
t
 
e
l
e
c
t
r
i
c
a
l
 
d
e
m
a
n
d
 
a
s
s
u
m
i
n
g
 
a
l
l
 

p
o
w
e
r
 
i
s
 
p
r
o
v
i
d
e
d
 
b
y
 
b
u
r
n
i
n
g
 
m
o
r
e
 
f
u
e
l
 
o
i
l
 
a
t
 
l
o
c
a
l
 
p
o
w
e
r
 
p
l
a
n
t
s
.
 
 

T
h
e
s
e
 

v
a
l
u
e
s
 

c
a
n
 

b
e
 

c
o
m
p
a
r
e
d
 

t
o
 

t
h
e
 

i
s
l
a
n
d
-
w
i
d
e
 

e
m
i
s
s
i
o
n
 

e
s
t
i
m
a
t
e
s
 
f
o
r
 
1
9
9
3
 
g
i
v
e
n
 
i
n
 
T
a
b
l
e
 
2
.
 
 
T
h
e
 
e
s
t
i
m
a
t
e
d
 
i
n
d
i
r
e
c
t
 

e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
p
r
o
j
e
c
t
 
e
l
e
c
t
r
i
c
a
l
 
d
e
m
a
n
d
 
a
m
o
u
n
t
 
t
o
 
2
 
p
e
r
c
e
n
t
 
o
r
 

l
e
s
s
 
o
f
 
t
h
e
 
p
r
e
s
e
n
t
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
e
m
i
s
s
i
o
n
s
 
o
c
c
u
r
r
i
n
g
 
o
n
 
M
a
u
i
 

I
s
l
a
n
d
 
e
v
e
n
 
i
f
 
a
l
l
 
p
o
w
e
r
 
i
s
 
a
s
s
u
m
e
d
 
t
o
 
b
e
 
d
e
r
i
v
e
d
 
f
r
o
m
 
o
i
l
.
 

  7
.
3
 
 
S
o
l
i
d
 
W
a
s
t
e
 
D
i
s
p
o
s
a
l
 

 S
o
l
i
d
 
w
a
s
t
e
 
g
e
n
e
r
a
t
e
d
 
b
y
 
t
h
e
 
p
r
o
p
o
s
e
d
 
d
e
v
e
l
o
p
m
e
n
t
 
w
h
e
n
 
f
u
l
l
y
 

c
o
m
p
l
e
t
e
d
 
a
n
d
 
o
c
c
u
p
i
e
d
 
i
s
 
n
o
t
 
e
x
p
e
c
t
e
d
 
t
o
 
e
x
c
e
e
d
 
a
b
o
u
t
 
3
,
2
4
9
 
t
o
n
s
 

p
e
r
 
y
e
a
r
 
[
1
3
]
.
 
 
C
u
r
r
e
n
t
l
y
,
 
a
l
l
 
s
o
l
i
d
 
w
a
s
t
e
 
o
n
 
t
h
e
 
i
s
l
a
n
d
 
i
s
 

b
u
r
i
e
d
 
a
t
 
s
o
l
i
d
 
w
a
s
t
e
 
l
a
n
d
f
i
l
l
s
.
 
 
T
h
u
s
,
 
a
s
s
u
m
i
n
g
 
t
h
i
s
 
c
o
n
t
i
n
u
e
s
 

t
o
 
b
e
 
t
h
e
 
m
e
t
h
o
d
 
f
o
r
 
s
o
l
i
d
 
w
a
s
t
e
 
d
i
s
p
o
s
a
l
,
 
t
h
e
 
o
n
l
y
 
a
s
s
o
c
i
a
t
e
d
 

a
i
r
 
p
o
l
l
u
t
i
o
n
 
e
m
i
s
s
i
o
n
s
 
t
h
a
t
 
w
i
l
l
 
o
c
c
u
r
 
w
i
l
l
 
b
e
 
f
r
o
m
 
t
r
u
c
k
i
n
g
 
t
h
e
 

w
a
s
t
e
 
t
o
 
t
h
e
 
l
a
n
d
f
i
l
l
 
a
n
d
 
b
u
r
y
i
n
g
 
i
t
.
 
 
T
h
e
s
e
 
e
m
i
s
s
i
o
n
s
 
s
h
o
u
l
d
 
b
e
 

r
e
l
a
t
i
v
e
l
y
 
m
i
n
o
r
.
 

  8
.
0
 
 
C
O
N
C
L
U
S
I
O
N
S
 
A
N
D
 
R
E
C
O
M
M
E
N
D
A
T
I
O
N
S
 

 E
x
i
s
t
i
n
g
 
C
o
n
d
i
t
i
o
n
s
 

 

 
 
 
 
 
A
l
t
h
o
u
g
h
 
v
e
r
y
 
l
i
t
t
l
e
 
a
m
b
i
e
n
t
 
a
i
r
 
q
u
a
l
i
t
y
 
d
a
t
a
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
t
o
 

c
h
a
r
a
c
t
e
r
i
z
e
 
e
x
i
s
t
i
n
g
 
c
o
n
d
i
t
i
o
n
s
,
 
i
t
 
i
s
 
l
i
k
e
l
y
 
t
h
a
t
 
s
t
a
t
e
 
a
n
d
 

f
e
d
e
r
a
l
 
a
m
b
i
e
n
t
 
a
i
r
 
q
u
a
l
i
t
y
 
s
t
a
n
d
a
r
d
s
 
a
r
e
 
c
u
r
r
e
n
t
l
y
 
b
e
i
n
g
 
m
e
t
 
i
n
 

t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
,
 
e
x
c
e
p
t
 
p
e
r
h
a
p
s
 
f
o
r
 
o
c
c
a
s
i
o
n
a
l
 
e
x
c
e
e
d
a
n
c
e
s
 
o
f
 
t
h
e
 

s
t
r
i
n
g
e
n
t
 
s
t
a
t
e
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
s
t
a
n
d
a
r
d
s
 
w
i
t
h
i
n
 
s
m
a
l
l
 
a
r
e
a
s
 
n
e
a
r
 

t
r
a
f
f
i
c
-
c
o
n
g
e
s
t
e
d
 
l
o
c
a
t
i
o
n
s
.
 
 
L
o
c
a
t
i
o
n
s
 
a
d
j
a
c
e
n
t
 
t
o
 
l
a
r
g
e
-
s
c
a
l
e
 

a
g
r
i
c
u
l
t
u
r
a
l
 
a
c
t
i
v
i
t
i
e
s
 
m
a
y
 
a
l
s
o
 
b
e
 
o
c
c
a
s
i
o
n
a
l
l
y
 
a
f
f
e
c
t
e
d
 
b
y
 
d
u
s
t
.
 

    

   
 

2
5
 

 
 

  S
h
o
r
t
-
T
e
r
m
 
I
m
p
a
c
t
s
 
a
n
d
 
M
i
t
i
g
a
t
i
o
n
 

 T
h
e
 
m
a
j
o
r
 
p
o
t
e
n
t
i
a
l
 
s
h
o
r
t
-
t
e
r
m
 
i
m
p
a
c
t
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
o
n
 
a
i
r
 

q
u
a
l
i
t
y
 
w
i
l
l
 
o
c
c
u
r
 
f
r
o
m
 
t
h
e
 
e
m
i
s
s
i
o
n
 
o
f
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
d
u
r
i
n
g
 

c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
U
n
c
o
n
t
r
o
l
l
e
d
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
c
o
n
s
t
r
u
c
-

t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
 
a
r
e
 
e
s
t
i
m
a
t
e
d
 
t
o
 
a
m
o
u
n
t
 
t
o
 
a
b
o
u
t
 
1
.
2
 
t
o
n
s
 
p
e
r
 
a
c
r
e
 

p
e
r
 
m
o
n
t
h
,
 
d
e
p
e
n
d
i
n
g
 
o
n
 
r
a
i
n
f
a
l
l
 
a
n
d
 
o
t
h
e
r
 
f
a
c
t
o
r
s
.
 
 
T
o
 
c
o
n
t
r
o
l
 

d
u
s
t
,
 
a
c
t
i
v
e
 
w
o
r
k
 
a
r
e
a
s
 
a
n
d
 
a
n
y
 
t
e
m
p
o
r
a
r
y
 
u
n
p
a
v
e
d
 
w
o
r
k
 
r
o
a
d
s
 

s
h
o
u
l
d
 
b
e
 
w
a
t
e
r
e
d
 
a
t
 
l
e
a
s
t
 
t
w
i
c
e
 
d
a
i
l
y
 
o
n
 
d
a
y
s
 
w
i
t
h
o
u
t
 
r
a
i
n
f
a
l
l
.
 
 

U
s
e
 
o
f
 
w
i
n
d
 
s
c
r
e
e
n
s
 
a
n
d
/
o
r
 
l
i
m
i
t
i
n
g
 
t
h
e
 
a
r
e
a
 
t
h
a
t
 
i
s
 
d
i
s
t
u
r
b
e
d
 
a
t
 

a
n
y
 
g
i
v
e
n
 
t
i
m
e
 
w
i
l
l
 
a
l
s
o
 
h
e
l
p
 
t
o
 
c
o
n
t
a
i
n
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
e
m
i
s
s
i
o
n
s
.
 
 

W
i
n
d
 
e
r
o
s
i
o
n
 
o
f
 
i
n
a
c
t
i
v
e
 
a
r
e
a
s
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
t
h
a
t
 
h
a
v
e
 
b
e
e
n
 

d
i
s
t
u
r
b
e
d
 

c
o
u
l
d
 

b
e
 

c
o
n
t
r
o
l
l
e
d
 

b
y
 

m
u
l
c
h
i
n
g
 

o
r
 

c
h
e
m
i
c
a
l
 

s
t
a
b
i
l
i
z
a
t
i
o
n
.
 

 
D
i
r
t
-
h
a
u
l
i
n
g
 

t
r
u
c
k
s
 

s
h
o
u
l
d
 

b
e
 

c
o
v
e
r
e
d
 

w
h
e
n
 

t
r
a
v
e
l
i
n
g
 
o
n
 
r
o
a
d
w
a
y
s
 
t
o
 
p
r
e
v
e
n
t
 
w
i
n
d
a
g
e
.
 
 
A
 
r
o
u
t
i
n
e
 
r
o
a
d
 
c
l
e
a
n
i
n
g
 

a
n
d
/
o
r
 
t
i
r
e
 
w
a
s
h
i
n
g
 
p
r
o
g
r
a
m
 
w
i
l
l
 
a
l
s
o
 
h
e
l
p
 
t
o
 
r
e
d
u
c
e
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 

e
m
i
s
s
i
o
n
s
 
t
h
a
t
 
m
a
y
 
o
c
c
u
r
 
a
s
 
a
 
r
e
s
u
l
t
 
o
f
 
t
r
u
c
k
s
 
t
r
a
c
k
i
n
g
 
d
i
r
t
 
o
n
t
o
 

p
a
v
e
d
 
r
o
a
d
w
a
y
s
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
.
 
 
E
s
t
a
b
l
i
s
h
m
e
n
t
 
o
f
 
l
a
n
d
s
c
a
p
i
n
g
 

e
a
r
l
y
 
i
n
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
c
h
e
d
u
l
e
 
w
i
l
l
 
a
l
s
o
 
h
e
l
p
 
t
o
 
c
o
n
t
r
o
l
 
d
u
s
t
.
 

  D
u
r
i
n
g
 

c
o
n
s
t
r
u
c
t
i
o
n
 

p
h
a
s
e
s
,
 

e
m
i
s
s
i
o
n
s
 

f
r
o
m
 

e
n
g
i
n
e
 

e
x
h
a
u
s
t
s
 

(
p
r
i
m
a
r
i
l
y
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
a
n
d
 
n
i
t
r
o
g
e
n
 
o
x
i
d
e
s
)
 
w
i
l
l
 

a
l
s
o
 
o
c
c
u
r
 
b
o
t
h
 
f
r
o
m
 
o
n
-
s
i
t
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
f
r
o
m
 
t
h
e
 

d
i
s
r
u
p
t
i
o
n
 
o
f
 
n
o
r
m
a
l
 
t
r
a
f
f
i
c
 
f
l
o
w
.
 
 
I
n
c
r
e
a
s
e
d
 
v
e
h
i
c
u
l
a
r
 
e
m
i
s
s
i
o
n
s
 

d
u
e
 
t
o
 
t
h
e
 
d
i
s
r
u
p
t
i
o
n
 
o
f
 
t
r
a
f
f
i
c
 
c
a
n
 
b
e
 
a
l
l
e
v
i
a
t
e
d
 
b
y
 
m
i
n
i
m
i
z
i
n
g
 

r
o
a
d
 
c
l
o
s
u
r
e
s
 
d
u
r
i
n
g
 
p
e
a
k
 
t
r
a
f
f
i
c
 
h
o
u
r
s
.
 

  L
o
n
g
-
T
e
r
m
 
I
m
p
a
c
t
s
 
a
n
d
 
M
i
t
i
g
a
t
i
o
n
 

 W
i
t
h
 
t
h
e
 
p
r
o
j
e
c
t
 
i
n
 
t
h
e
 
y
e
a
r
 
2
0
2
2
,
 
w
o
r
s
t
-
c
a
s
e
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
w
o
u
l
d
 
l
i
k
e
l
y
 
i
n
c
r
e
a
s
e
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
b
y
 
a
b
o
u
t
 



    

   
 

2
6
 

 
 

1
0
 
t
o
 
2
0
 
p
e
r
c
e
n
t
 
a
t
 
s
o
m
e
 
l
o
c
a
t
i
o
n
s
.
 
 
E
v
e
n
 
w
i
t
h
 
t
h
e
 
i
n
c
r
e
a
s
e
d
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
,
 

w
o
r
s
t
-
c
a
s
e
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 

s
h
o
u
l
d
 

r
e
m
a
i
n
 

w
e
l
l
 

w
i
t
h
i
n
 
t
h
e
 
s
t
a
t
e
 
a
n
d
 
f
e
d
e
r
a
l
 
s
t
a
n
d
a
r
d
s
 
t
h
r
o
u
g
h
 
t
h
e
 
y
e
a
r
 
2
0
2
2
 
w
i
t
h
 

t
h
e
 
p
r
o
j
e
c
t
.
 

  O
p
t
i
o
n
s
 
a
v
a
i
l
a
b
l
e
 
t
o
 
m
i
t
i
g
a
t
e
 
l
o
n
g
-
t
e
r
m
,
 
t
r
a
f
f
i
c
-
r
e
l
a
t
e
d
 
a
i
r
 

p
o
l
l
u
t
i
o
n
 
a
r
e
 
g
e
n
e
r
a
l
l
y
 
t
o
 
f
u
r
t
h
e
r
 
i
m
p
r
o
v
e
 
r
o
a
d
w
a
y
s
,
 
t
o
 
r
e
d
u
c
e
 

t
r
a
f
f
i
c
 
a
n
d
/
o
r
 
t
o
 
r
e
d
u
c
e
 
i
n
d
i
v
i
d
u
a
l
 
v
e
h
i
c
u
l
a
r
 
e
m
i
s
s
i
o
n
s
.
 
 
A
s
i
d
e
 

f
r
o
m
 
p
r
o
v
i
d
i
n
g
 
a
d
d
e
d
 
r
o
a
d
w
a
y
 
i
m
p
r
o
v
e
m
e
n
t
s
,
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
i
m
p
a
c
t
s
 

f
r
o
m
 

v
e
h
i
c
u
l
a
r
 

e
m
i
s
s
i
o
n
s
 

c
o
u
l
d
 

c
o
n
c
e
i
v
a
b
l
y
 

b
e
 

a
d
d
i
t
i
o
n
a
l
l
y
 

m
i
t
i
g
a
t
e
d
 
b
y
 
r
e
d
u
c
i
n
g
 
t
r
a
f
f
i
c
 
v
o
l
u
m
e
s
 
t
h
r
o
u
g
h
 
t
h
e
 
p
r
o
m
o
t
i
o
n
 
o
f
 
b
u
s
 

s
e
r
v
i
c
e
 
a
n
d
 
c
a
r
 
p
o
o
l
i
n
g
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
a
n
d
/
o
r
 
b
y
 
a
d
j
u
s
t
i
n
g
 

l
o
c
a
l
 
s
c
h
o
o
l
 
a
n
d
 
b
u
s
i
n
e
s
s
 
h
o
u
r
s
 
t
o
 
b
e
g
i
n
 
a
n
d
 
e
n
d
 
d
u
r
i
n
g
 
o
f
f
-
p
e
a
k
 

t
i
m
e
s
.
 
 
T
h
i
s
 
m
i
t
i
g
a
t
i
o
n
 
m
e
a
s
u
r
e
 
i
s
 
g
e
n
e
r
a
l
l
y
 
c
o
n
s
i
d
e
r
e
d
 
o
n
l
y
 

p
a
r
t
i
a
l
l
y
 
s
u
c
c
e
s
s
f
u
l
.
 
 
R
e
d
u
c
t
i
o
n
 
o
f
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
i
n
d
i
v
i
d
u
a
l
 

v
e
h
i
c
l
e
s
 
w
o
u
l
d
 
h
a
v
e
 
t
o
 
b
e
 
a
c
h
i
e
v
e
d
 
t
h
r
o
u
g
h
 
t
h
e
 
p
r
o
m
u
l
g
a
t
i
o
n
 
o
f
 

l
o
c
a
l
,
 
s
t
a
t
e
 
o
r
 
f
e
d
e
r
a
l
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
c
o
n
t
r
o
l
 
r
e
g
u
l
a
t
i
o
n
s
.
 
 
F
o
r
 

e
x
a
m
p
l
e
,
 
H
a
w
a
i
i
 
c
u
r
r
e
n
t
l
y
 
d
o
e
s
 
n
o
t
 
r
e
q
u
i
r
e
 
a
n
n
u
a
l
 
i
n
s
p
e
c
t
i
o
n
s
 
o
f
 

m
o
t
o
r
 
v
e
h
i
c
l
e
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
c
o
n
t
r
o
l
 
e
q
u
i
p
m
e
n
t
.
 
 
H
o
w
e
v
e
r
,
 
a
t
 
t
h
e
 

p
r
e
s
e
n
t
 

t
i
m
e
 

t
h
e
r
e
 

i
s
 

n
o
 

i
n
d
i
c
a
t
i
o
n
 

t
h
a
t
 

t
h
e
 

s
t
a
t
e
 

i
s
 

c
o
n
t
e
m
p
l
a
t
i
n
g
 

a
d
o
p
t
i
n
g
 

s
u
c
h
 

r
u
l
e
s
.
 

 
D
u
e
 

t
o
 

t
h
e
 

p
r
e
d
i
c
t
e
d
 

r
e
l
a
t
i
v
e
l
y
 
s
m
a
l
l
 
i
n
c
r
e
a
s
e
s
 
i
n
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
a
n
d
 

t
h
e
 

p
r
o
j
e
c
t
e
d
 

c
o
m
p
l
i
a
n
c
e
 

w
i
t
h
 

s
t
a
t
e
 

a
n
d
 

f
e
d
e
r
a
l
 

s
t
a
n
d
a
r
d
s
,
 

m
i
t
i
g
a
t
i
o
n
 
m
e
a
s
u
r
e
s
 
f
o
r
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
f
r
o
m
 
p
r
o
j
e
c
t
-
r
e
l
a
t
e
d
 
t
r
a
f
f
i
c
 

a
r
e
 
u
n
n
e
c
e
s
s
a
r
y
 
a
n
d
 
u
n
w
a
r
r
a
n
t
e
d
.
 

  A
n
y
 
l
o
n
g
-
t
e
r
m
 
i
m
p
a
c
t
s
 
o
n
 
a
i
r
 
q
u
a
l
i
t
y
 
d
u
e
 
t
o
 
i
n
d
i
r
e
c
t
 
e
m
i
s
s
i
o
n
s
 

f
r
o
m
 
s
u
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
j
e
c
t
 
w
i
t
h
 
e
l
e
c
t
r
i
c
i
t
y
 
a
n
d
 
f
r
o
m
 
t
h
e
 
d
i
s
p
o
s
a
l
 

o
f
 
s
o
l
i
d
 
w
a
s
t
e
 
m
a
t
e
r
i
a
l
s
 
g
e
n
e
r
a
t
e
d
 
b
y
 
t
h
e
 
p
r
o
j
e
c
t
 
w
i
l
l
 
l
i
k
e
l
y
 
b
e
 

s
m
a
l
l
 

b
a
s
e
d
 

o
n
 

t
h
e
 

r
e
l
a
t
i
v
e
l
y
 

s
m
a
l
l
 

m
a
g
n
i
t
u
d
e
s
 

o
f
 

t
h
e
s
e
 

e
m
i
s
s
i
o
n
s
.
 

 
N
e
v
e
r
t
h
e
l
e
s
s
,
 

i
n
d
i
r
e
c
t
 

e
m
i
s
s
i
o
n
s
 

f
r
o
m
 

p
r
o
j
e
c
t
 

e
l
e
c
t
r
i
c
a
l
 
d
e
m
a
n
d
 
c
o
u
l
d
 
l
i
k
e
l
y
 
b
e
 
r
e
d
u
c
e
d
 
s
o
m
e
w
h
a
t
 
b
y
 
i
n
c
o
r
p
o
r
a
t
-

i
n
g
 
e
n
e
r
g
y
-
s
a
v
i
n
g
 
f
e
a
t
u
r
e
s
 
i
n
t
o
 
p
r
o
j
e
c
t
 
d
e
s
i
g
n
 
r
e
q
u
i
r
e
m
e
n
t
s
.
 
 

    

   
 

2
7
 

 
 

T
h
i
s
 
m
i
g
h
t
 
i
n
c
l
u
d
e
 
t
h
e
 
u
s
e
 
o
f
 
s
o
l
a
r
 
w
a
t
e
r
 
h
e
a
t
e
r
s
;
 
d
e
s
i
g
n
i
n
g
 

b
u
i
l
d
i
n
g
 
s
p
a
c
e
 
s
o
 
t
h
a
t
 
w
i
n
d
o
w
 
p
o
s
i
t
i
o
n
s
 
m
a
x
i
m
i
z
e
 
i
n
d
o
o
r
 
l
i
g
h
t
 

w
i
t
h
o
u
t
 
u
n
d
u
l
y
 
i
n
c
r
e
a
s
i
n
g
 
i
n
d
o
o
r
 
h
e
a
t
;
 
u
s
i
n
g
 
l
a
n
d
s
c
a
p
i
n
g
 
w
h
e
r
e
 

f
e
a
s
i
b
l
e
 
t
o
 
p
r
o
v
i
d
e
 
a
f
t
e
r
n
o
o
n
 
s
h
a
d
e
 
t
o
 
c
u
t
 
d
o
w
n
 
o
n
 
t
h
e
 
u
s
e
 
o
f
 
a
i
r
 

c
o
n
d
i
t
i
o
n
i
n
g
;
 
i
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
i
n
s
u
l
a
t
i
o
n
 
a
n
d
 
d
o
u
b
l
e
-
g
l
a
z
e
d
 
d
o
o
r
s
 

t
o
 
r
e
d
u
c
e
 
t
h
e
 
e
f
f
e
c
t
s
 
o
f
 
t
h
e
 
s
u
n
 
a
n
d
 
h
e
a
t
;
 
p
r
o
v
i
d
i
n
g
 
m
o
v
a
b
l
e
,
 

c
o
n
t
r
o
l
l
e
d
 
o
p
e
n
i
n
g
s
 
f
o
r
 
v
e
n
t
i
l
a
t
i
o
n
 
a
t
 
o
p
p
o
r
t
u
n
e
 
t
i
m
e
s
;
 
a
n
d
 

p
o
s
s
i
b
l
y
 
i
n
s
t
a
l
l
i
n
g
 
a
u
t
o
m
a
t
e
d
 
r
o
o
m
 
o
c
c
u
p
a
n
c
y
 
s
e
n
s
o
r
s
.
 

 



    

   
 

2
8
 

 
 

R
E
F
E
R
E
N
C
E
S
 

  1
.
 

“
C
l
i
m
a
t
i
c
 
S
u
m
m
a
r
y
 
o
f
 
t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s
,
 
S
u
p
p
l
e
m
e
n
t
 
f
o
r
 
1
9
5
1
 

t
h
r
o
u
g
h
 
1
9
6
0
,
 
H
a
w
a
i
i
 
a
n
d
 
P
a
c
i
f
i
c
”
,
 
U
.
S
.
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
C
o
m
-

m
e
r
c
e
,
 
W
e
a
t
h
e
r
 
B
u
r
e
a
u
,
 
W
a
s
h
i
n
g
t
o
n
,
 
D
.
C
.
,
 
1
9
6
5
.
 

 2
.
 

C
o
m
p
i
l
a
t
i
o
n
 
o
f
 
A
i
r
 
P
o
l
l
u
t
a
n
t
 
E
m
i
s
s
i
o
n
 
F
a
c
t
o
r
s
,
 
V
o
l
u
m
e
 
I
:
 

S
t
a
t
i
o
n
a
r
y
 
P
o
i
n
t
 
a
n
d
 
A
r
e
a
 
S
o
u
r
c
e
s
,
 
F
i
f
t
h
 
E
d
i
t
i
o
n
,
 
A
P
-
4
2
,
 
U
.
S
.
 

E
n
v
i
r
o
n
m
e
n
t
a
l
 
P
r
o
t
e
c
t
i
o
n
 
A
g
e
n
c
y
,
 
R
e
s
e
a
r
c
h
 
T
r
i
a
n
g
l
e
 
P
a
r
k
,
 
N
C
,
 

J
a
n
u
a
r
y
 
1
9
9
5
.
 

 3
.
 

S
t
a
t
e
 
o
f
 
H
a
w
a
i
i
.
 
 
H
a
w
a
i
i
 
A
d
m
i
n
i
s
t
r
a
t
i
v
e
 
R
u
l
e
s
,
 
C
h
a
p
t
e
r
 
1
1
-
6
0
,
 

A
i
r
 
P
o
l
l
u
t
i
o
n
 
C
o
n
t
r
o
l
.
 

 4
.
 

A
u
s
t
i
n
,
 
T
s
u
t
s
u
m
i
 
&
 
A
s
s
o
c
i
a
t
e
s
,
 
I
n
c
.
,
 
T
r
a
f
f
i
c
 
I
m
p
a
c
t
 
R
e
p
o
r
t
,
 

H
o
n
u
a
’
u
l
a
,
 
N
o
v
e
m
b
e
r
 
2
0
0
9
.
 

 5
.
 

U
s
e
r
’
s
 
G
u
i
d
e
 
t
o
 
M
O
B
I
L
E
6
.
0
,
 
M
o
b
i
l
e
 
S
o
u
r
c
e
 
E
m
i
s
s
i
o
n
 
F
a
c
t
o
r
 

M
o
d
e
l
,
 

U
.
S
.
 

E
n
v
i
r
o
n
m
e
n
t
a
l
 

P
r
o
t
e
c
t
i
o
n
 

A
g
e
n
c
y
,
 

O
f
f
i
c
e
 

o
f
 

T
r
a
n
s
p
o
r
t
a
t
i
o
n
 
a
n
d
 
A
i
r
 
Q
u
a
l
i
t
y
,
 
A
s
s
e
s
s
m
e
n
t
 
a
n
d
 
S
t
a
n
d
a
r
d
s
 

D
i
v
i
s
i
o
n
,
 
A
n
n
 
A
r
b
o
r
,
 
M
i
c
h
i
g
a
n
,
 
J
a
n
u
a
r
y
 
2
0
0
2
.
 

 6
.
 

G
u
i
d
e
l
i
n
e
 

o
n
 

A
i
r
 

Q
u
a
l
i
t
y
 

M
o
d
e
l
s
 

(
R
e
v
i
s
e
d
)
,
 

I
n
c
l
u
d
i
n
g
 

S
u
p
p
l
e
m
e
n
t
s
 
A
 
a
n
d
 
B
,
 
E
P
A
-
4
5
0
/
2
-
7
8
-
0
2
7
R
,
 
U
.
S
.
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 

P
r
o
t
e
c
t
i
o
n
 
A
g
e
n
c
y
,
 
R
e
s
e
a
r
c
h
 
T
r
i
a
n
g
l
e
 
P
a
r
k
,
 
N
C
,
 
J
u
l
y
 
1
9
8
6
.
 

 7
.
 
 

U
s
e
r
’
s
 
G
u
i
d
e
 
t
o
 
C
A
L
3
Q
H
C
 
V
e
r
s
i
o
n
 
2
.
0
:
 
A
 
M
o
d
e
l
i
n
g
 
M
e
t
h
o
d
o
l
o
g
y
 

f
o
r
 

P
r
e
d
i
c
t
i
n
g
 

P
o
l
l
u
t
a
n
t
 

C
o
n
c
e
n
t
r
a
t
i
o
n
s
 

N
e
a
r
 

R
o
a
d
w
a
y
 

I
n
t
e
r
s
e
c
t
i
o
n
s
,
 
U
.
S
.
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
P
r
o
t
e
c
t
i
o
n
 
A
g
e
n
c
y
,
 
N
o
v
e
m
b
e
r
 

1
9
9
2
.
 

 8
.
 

C
A
L
I
N
E
4
 
–
 
A
 
D
i
s
p
e
r
s
i
o
n
 
M
o
d
e
l
 
f
o
r
 
P
r
e
d
i
c
t
i
n
g
 
A
i
r
 
P
o
l
l
u
t
a
n
t
 

C
o
n
c
e
n
t
r
a
t
i
o
n
s
 
N
e
a
r
 
R
o
a
d
w
a
y
s
,
 
F
H
W
A
/
C
A
/
T
L
-
8
4
/
1
5
,
 
C
a
l
i
f
o
r
n
i
a
 

S
t
a
t
e
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
T
r
a
n
s
p
o
r
t
a
t
i
o
n
,
 
N
o
v
e
m
b
e
r
 
1
9
8
4
 
w
i
t
h
 
J
u
n
e
 

1
9
8
9
 
R
e
v
i
s
i
o
n
s
.
 

 9
.
 

“
P
e
r
s
i
s
t
e
n
c
e
 
F
a
c
t
o
r
s
 
f
o
r
 
M
o
b
i
l
e
 
S
o
u
r
c
e
 
(
R
o
a
d
w
a
y
)
 
C
a
r
b
o
n
 

M
o
n
o
x
i
d
e
 
M
o
d
e
l
i
n
g
”
,
 
C
.
 
D
a
v
i
d
 
C
o
o
p
e
r
,
 
J
o
u
r
n
a
l
 
o
f
 
t
h
e
 
A
i
r
 
&
 

W
a
s
t
e
 
M
a
n
a
g
e
m
e
n
t
 
A
s
s
o
c
i
a
t
i
o
n
,
 
V
o
l
u
m
e
 
3
9
,
 
N
u
m
b
e
r
 
5
,
 
M
a
y
 
1
9
8
9
.
 

 1
0
.
 

G
u
i
d
e
l
i
n
e
s
 
f
o
r
 
A
i
r
 
Q
u
a
l
i
t
y
 
M
a
i
n
t
e
n
a
n
c
e
 
P
l
a
n
n
i
n
g
 
a
n
d
 
A
n
a
l
y
s
i
s
;
 

I
n
d
i
r
e
c
t
 

S
o
u
r
c
e
s
,
 

V
o
l
u
m
e
 

9
 

R
e
v
i
s
e
d
,
 

U
.
S
.
 

E
n
v
i
r
o
n
m
e
n
t
a
l
 

P
r
o
t
e
c
t
i
o
n
 
A
g
e
n
c
y
,
 
S
e
p
t
e
m
b
e
r
 
1
9
7
8
.
 

 1
1
.
 

H
a
w
a
i
i
 
A
i
r
 
Q
u
a
l
i
t
y
 
D
a
t
a
 
f
o
r
 
t
h
e
 
P
e
r
i
o
d
 
o
f
 
1
9
9
8
 
t
o
 

 
 
 
 
 
D
e
c
e
m
b
e
r
 
2
0
0
3
,
 
S
t
a
t
e
 
o
f
 
H
a
w
a
i
i
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
H
e
a
l
t
h
.
 

 1
2
.
 
P
e
r
s
o
n
a
l
 
c
o
m
m
u
n
i
c
a
t
i
o
n
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pu
m

pe
d 

to
 th

e 
M

ke
na
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W

R
F
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w

at
er
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 t
o 

an
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ev
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 b
e 
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m
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d 
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 t
o

 t
he
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je
ct

 s
ite

 a
nd

 
st
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n 
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d 

on
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ol
f 
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ur
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 b
rin

e 
w

at
er

 f
ro

m
 t
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re
ve
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e 

os
m

os
is
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R

O
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fa
ci
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y 
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ee
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tio
n 
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2.
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 w
ill

 b
e 

m
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ed
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 a
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r 
no

n-
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e 
re
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m
ed
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at
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F
ig

ur
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at
er

 s
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d 
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 t
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 g

ol
f 

co
ur

se
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 t

he
n 
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 d
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ib
ut

ed
 f
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io
n 

pu
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os
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s 

ne
ed

ed
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C
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t 
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s 
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d

 
C

on
di

tio
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Z
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in
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e 
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m

ed
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er
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 p
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se
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im
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at
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o 
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 t
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 p

ro
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a 
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s 
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e 
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 g

ol
f 

co
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y 
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rin
g 
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t 

R
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im

ed
 w

at
er

 w
ill

 b
e 

m
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ed
 w

ith
 t
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rin
e 

w
at

er
 t

o 
irr

ig
at

e 
th

e 
go

lf 
co

ur
se

 
an

d 
go

lf 
co

ur
se

 l
an

ds
ca

pi
ng

. 
 T

he
 n

on
-p

ot
ab

le
 w

at
er

 w
ill

 b
e 

us
ed

 t
o 

irr
ig

at
e 

th
e 

ro
ad

w
ay

 l
an

ds
ca

pi
ng

, 
in

di
vi

du
al

 r
es

id
en

tia
l 

lo
ts

, 
an

d 
ot

he
r 

co
m

m
on
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re
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 t

o 
be

 
in

 c
om

pl
ia

nc
e 

w
ith

 t
he
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on

di
tio

ns
 o

f 
Z

on
in

g.
 

 A
s 

a 
ba

ck
up

 t
o 

th
e 

re
cl

ai
m

ed
 w

at
er

 s
ys

te
m

 (
du

rin
g 

pe
rio

ds
 w

he
re

 r
ec

la
im

ed
 

w
at

er
 m

ay
be

 u
na

va
ila

bl
e)

, 
if 

ne
ce

ss
ar

y,
 b

ra
ck

is
h 

w
at

er
 w

ill
 b

e 
pu

m
pe

d 
to

 t
he

 g
ol

f 
co

ur
se

. 
 R

ec
la

im
ed

 w
at

er
 w

ill
 n

ot
 b

e 
pl

ac
ed

 in
 in

je
ct

io
n 

w
el

ls
 (

se
e 

C
on

di
tio

n 
17

).
 

2.
5 

Su
m

m
ar

y 
T

he
 o

ve
ra

rc
hi

ng
 c

on
si

de
ra

tio
n 

fo
r 

th
e 

pr
op

os
ed

 i
m

pr
ov

em
en

ts
 i

s 
to

 m
ee

t 
th

e 
C

on
di

tio
ns

 o
f 

Z
on

in
g 

th
at

 t
he

 p
ro

je
ct

 i
s 

re
sp

on
si

bl
e 

fo
r 

w
as

te
w

at
er

 c
ol

le
ct

io
n,

 
tr

ea
tm

en
t 

an
d 

di
sp

os
al

. 
 T

he
 C

ou
nt

y 
sy

st
em

 s
er

vi
ng

 t
he

 W
ai

le
a 

ar
ea

 c
an

no
t 

be
 

us
ed

, 
th

er
ef

or
e 

co
nn

ec
tio

n 
to

 t
he

 M
ke

na
 W

W
R

F
 o

r 
an

 o
n-

si
te

 t
re

at
m

en
t 

pl
an

t 
ar

e 
po

te
nt

ia
l o

pt
io

ns
.  

C
on

ne
ct

io
n 

to
 th

e 
M

ke
na

 W
W

R
F

 is
 th

e 
pr

ef
er

re
d 

op
tio

n.
 

 B
ot

h 
al

te
rn

at
iv

es
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s 
di
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se
d 

in
 t

he
 p

re
vi

ou
s 

se
ct

io
ns
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 f
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si
bl

e.
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ev
er
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lte
rn

at
iv
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m
m

en
de

d 
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it 

pr
ov

id
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th

e 
be

ne
fit

 
of

 
co
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ol

id
at

in
g 

w
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te
w

at
er

 s
er

vi
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s 
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r 
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th
 d

ev
el

op
m

en
ts
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H

on
ua

‘u
la

 a
nd

 M
ke

na
),

 a
llo

w
in

g 
ec

on
om

ie
s 

of
 

sc
al

e 
in

 
th

e 
tr

ea
tm

en
t 

pr
oc

es
s 

an
d 

co
ns

ol
id

at
ed

 
re

gu
la

to
ry

 
co

m
pl

ia
nc

e.
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w
at
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 c
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le
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n 
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em
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 e
ss

en
tia
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 f
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w
 t
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 p

ro
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se
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ad
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ay
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em
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te
w
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 f
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m
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he
 r
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en
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an

d 
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w
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 f
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r 
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e 
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s.
  

In
 e

ac
h 

of
 t

he
se

 s
er

vi
ce

s 
ar

ea
s,

 t
he

 s
ew

er
 l

in
es

 w
ill

 
flo

w
 t

o 
ea

ch
 o

f 
th

e 
fo

ur
 r

es
pe

ct
iv

e 
w

as
te

w
at

er
 p

um
p 

st
at

io
ns

. 
 T

he
 w

as
te

w
at

er
 

w
ill

 b
e 

tr
ea

te
d 

ei
th

er
 o

n 
si

te
 o

r 
of

f s
ite

 a
t t

he
 M

ke
na

 W
W

R
F

. 
 R

-1
 r

ec
la

im
ed

 w
at

er
 w

ill
 b

e 
us

ed
 t

o 
irr

ig
at

e 
th

e 
go

lf 
co

ur
se

 a
nd

 g
ol

f 
co

ur
se

 
la

nd
sc

ap
in
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PO
TA

B
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N

D
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O
N
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O
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B
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R
  

T
he

 C
on

di
tio

ns
 o

f 
Z

on
in

g 
re

qu
ire

 t
ha

t 
th

e 
pr

oj
ec

t 
de

ve
lo

p 
a 

pr
iv

at
e 

w
at

er
 s

ou
rc

e,
 

st
or

ag
e 

fa
ci

lit
ie

s,
 a

nd
 t

ra
ns

m
is

si
on

 p
ip

el
in

es
 i

n 
ac

co
rd

an
ce

 w
ith

 D
ep

ar
tm

en
t 

of
 

W
at

er
 S

up
pl

y 
st

an
da

rd
s:

 
 

C
on

di
tio

n 
1:

  T
ha

t H
on

ua
’u

la
 P

ar
tn

er
s,

 L
LC

, i
ts

 s
uc

ce
ss

or
s 

an
d 

pe
rm

itt
ed

 
as

si
gn

s,
 s

ha
ll,

 a
t t

he
ir 

ow
n 

co
st

 a
nd

 e
xp

en
se

, d
ev

el
op

, m
ai

nt
ai

n,
 a

nd
 

op
er

at
e,

 o
r c

au
se

 to
 b

e 
de

ve
lo

pe
d,

 m
ai

nt
ai

ne
d,

 a
nd

 o
pe

ra
te

d,
 a

 p
riv

at
e 

w
at

er
 s

ou
rc

e,
 s

to
ra

ge
 fa

ci
lit

ie
s,

 a
nd

 tr
an

sm
is

si
on

 li
ne

s 
fo

r t
he

 W
ai

le
a 

67
0 

pr
oj

ec
t i

n 
ac

co
rd

an
ce

 w
ith

 D
ep

ar
tm

en
t o

f W
at

er
 S

up
pl

y 
st

an
da

rd
s 

an
d 

al
l 

ap
pl

ic
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le
 c

om
m

un
ity

 p
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ns
.  

H
on

ua
’u

la
 P

ar
tn

er
s,

 L
LC

, i
ts

 s
uc

ce
ss

or
s 

an
d 

pe
rm

itt
ed

 a
ss

ig
ns

, s
ha

ll 
co

m
pl

y 
w

ith
 a

ll 
re

po
rti

ng
 re

qu
ire

m
en

ts
 o

f t
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 S
ta

te
 

C
om

m
is

si
on

 o
n 

W
at

er
 R

es
ou

rc
e 

M
an

ag
em

en
t. 
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 a

dd
iti

on
, H

on
ua

’u
la

 P
ar
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er

s,
 L

LC
, i
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 s
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ce
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s 
an

d 
pe

rm
itt

ed
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si

gn
s,

 s
ha

ll 
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m
pl

y 
w

ith
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ab
le

 w
at

er
 o

rd
in

an
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 p

er
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in
 to
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e 

su
pp

ly
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nd
 tr
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f w
at

er
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om
 th

e 
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nd

 o
f M
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i w
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n 
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ch
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nc
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na

ct
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. 
 A

t t
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m

e 
th

e 
pr
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ec

t w
at

er
 s
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m
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 c
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pl
et

ed
, H

on
ua

’u
la

 P
ar

tn
er

s,
 

LL
C

, i
ts

 s
uc

ce
ss

or
s 

an
d 

pe
rm

itt
ed

 a
ss

ig
ns

, s
ha

ll 
of

fe
r t

o 
th

e 
C

ou
nt

y 
th

e 
rig

ht
 to

 p
ur

ch
as

e 
th

e 
pr

oj
ec

t w
at

er
 s

ys
te

m
 a

t t
he

 c
os

t o
f d

ev
el

op
m

en
t o

f 
su

ch
 s

ys
te

m
. 

 Th
e 

w
at

er
 ra

te
s 

fo
r t

he
 re

si
de

nt
ia

l w
or

kf
or

ce
 h

ou
si

ng
 u

ni
ts

 s
ha

ll 
be

 n
o 

hi
gh

er
 th

an
 th

e 
ge

ne
ra

l w
at

er
 c

on
su

m
er

 ra
te

s 
se

t b
y 

th
e 

C
ou

nt
y 

in
 it

s 
an

nu
al

 b
ud

ge
t, 

fo
r a

s 
lo

ng
 a

s 
th

e 
un

its
 a

re
 s

ub
je

ct
 to

 C
ha

pt
er

 2
.9

6,
 M

au
i 

C
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nt
y 

C
od
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 C
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t H
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la
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 L
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ts
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s 

an
d 

pe
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itt
ed
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s,
 s
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ll 
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bl

e 
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ll 
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d 
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st
ru
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ur
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 im

pr
ov
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en

ts
 

fo
r t

he
 p

ro
je

ct
, i

nc
lu

di
ng

 w
at

er
 s

ou
rc

e 
an

d 
sy

st
em

 im
pr

ov
em

en
ts

 fo
r 

po
ta

bl
e 

an
d 

no
n-

po
ta

bl
e 

us
e 

an
d 

fir
e 

pr
ot

ec
tio

n,
 d

ra
in

ag
e 

im
pr

ov
em

en
ts

, 
tra

ffi
c-

re
la

te
d 

im
pr

ov
em

en
ts

, w
as

te
w

at
er

 s
ys

te
m

 im
pr

ov
em

en
ts

 a
nd

 u
til

ity
 

up
gr

ad
es

, a
s 

de
te

rm
in

ed
 b

y 
th

e 
ap

pr
op

ria
te

 g
ov

er
nm

en
ta

l a
ge

nc
ie

s 
an

d 
pu

bl
ic

 u
til

ity
 c

om
pa

ni
es

.  
E

xc
ep

t a
s 

ot
he
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is

e 
pr

ov
id

ed
 b

y 
m

or
e 

sp
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ifi
c 

co
nd

iti
on

s 
of

 z
on

in
g,

 s
ai

d 
im

pr
ov

em
en

ts
 s

ha
ll 

be
 c

on
st

ru
ct

ed
 a

nd
 

im
pl

em
en

te
d 

co
nc

ur
re

nt
ly

 w
ith

 th
e 

de
ve

lo
pm

en
t o

f e
ac

h 
ph

as
e 

of
 K

he
i-

M
ke

na
 P

ro
je

ct
 D

is
tri

ct
 9

, a
nd

 s
ha

ll 
be

 c
om

pl
et

ed
 p

rio
r t

o 
is

su
an

ce
 o

f a
ny

 
ce

rti
fic

at
e 

of
 o

cc
up

an
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 o
r f

in
al
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ub

di
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si
on

 a
pp

ro
va

l, 
un

le
ss

 
im

pr
ov

em
en

ts
 a

re
 b

on
de

d 
by

 H
on

ua
‘u

la
 P

ar
tn

er
s,

 L
LC

, i
ts

 s
uc

ce
ss

or
s 

an
d 

pe
rm

itt
ed

 a
ss

ig
ns

. H
on

ua
‘u

la
 P

ar
tn

er
s,

 L
LC

 s
ha

ll 
ex

ec
ut

e 
ap

pr
op

ria
te
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re
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en
ts

 w
ith

 g
ov

er
nm

en
ta

l a
ge

nc
ie

s 
re
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rd

in
g 

pa
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tio
n 

in
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pr
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en
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 o
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ra

st
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e 
an

d 
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ci
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 d
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ed
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y 
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e 
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em
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ha

ll 
be

 u
til
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r 
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rr
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at
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pu
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es
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 W
at

er
 S

ys
te

m
s 

M
as

te
r 

P
la

n 
fo

r 
th

e 
H

on
ua

’u
la

 P
ro

je
ct

 in
 W

ai
le
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 M

au
i (

T
N

W
R

E
, 

D
ec

em
be

r 
20

09
) 

w
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 u
se

d 
to

 e
st

im
at

e 
w

at
er

 d
em

an
d.

 
 T

hi
s 

se
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n 

do
cu

m
en

ts
 t

he
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um

pt
io

ns
 a

nd
 p

ro
ce

ss
 f

or
 d

es
ig

ni
ng

 t
he

 p
ro

po
se

d 
po

ta
bl

e 
an

d 
no

n-
po

ta
bl

e 
im

pr
ov

em
en
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 to
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ee

t t
he

 d
em

an
ds
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f t
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C
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di
tio

ns
 

T
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ec

t 
si

te
 

fa
lls

 
w

ith
in

 
th

e 
K

am
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le
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ui

fe
r 

w
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ch
 

ex
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s 

w
es
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al
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g 

W
ai
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oa

 G
ul

ch
 t

o 
K

he
i; 
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ut

h 
to

 C
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e 
K

in
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 C
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e 

K
in
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u 
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rt
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t 
al
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g 

cr
es

t 
of

 
so

ut
hw

es
t 

rif
t 
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H
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l
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K
ol
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ol

e.
 

 
T

he
 

K
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ol

e 
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fe

r 
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a 

su
st
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na

bl
e 
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el

d 
of

 1
1 

m
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nd

 t
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ot

al
 a
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ife

r 
pu

m
pa

ge
 is

 o
n 

th
e 

or
de

r 
of

 3
.5

 
to

 4
.0

 m
gd

 a
t 

pr
es

en
t 

(M
in

k 
an

d 
La

u,
 1

99
0)

. 
 I

n 
19

90
, 

th
e 

C
W

R
M

 s
et

 t
he

 
su

st
ai

na
bl

e 
yi

el
d 

of
 t

he
 K

am
a’

ol
e 

A
qu

ife
r 

at
 1

1 
m

ill
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n 
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 p
er

 d
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M

G
D
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4 
pe
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im
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e 
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te
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f 
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ui

fe
r.
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di
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Basin Analysis Method Area (ft2) Area (acres) Length (ft) Slope (%) Velocity (ft/s) Tc (hr) Weighted CN Rainfall Type I100 year (in.) C Q (ft3/s)
A SCS 65,728,478 1508.93 37,430 16.5 6.5 1.6 71 I 10.5 - 2,383.52
B SCS 19,432,400 446.11 17,884 13.2 5.8 0.86 71 I 10.5 - 1,017.56
C SCS 21,511,502 493.84 20,496 13.3 5.8 0.99 71 I 10.5 - 1,036.78
D Rational 1,799,885 41.32 - - - - - - 10.5 0.3 130.16
E Rational 3,637,667 83.51 - - - - - - 10.5 0.3 263.06
F Rational 4,298,467 98.68 6,015 7.3 4.2 0.4 - - 10.5 0.3 310.84
G SCS 62,289,878 1429.99 32,826 15.6 6.3 1.46 67 I 10.5 - 2,157.95
H Rational 2,672,385 61.35 - - - - - - 10.5 0.3 193.25
I Rational 4,005,311 91.95 - - - - - - 10.5 0.3 289.64
J Rational 1,368,209 31.41 - - - - - - 10.5 0.3 98.94
K SCS 14,186,510 325.68 15252 13.2 6 0.71 66 I 10.5 - 733.41
L Rational 3,442,956 79.04 - - - - - - 10.5 0.3 248.98

Total 204,373,648 4,691.81 8,864.09

*The SCS method was used for drainage areas greater than 100 acres

Table 4-1

100 Year - 24 Hour Event
Existing Off Site/On Site Drainage
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Basin Analysis Method Area (acres) Length (ft) Slope (%) Velocity (ft/s) Tc (min) Tc (hr) I100 year (in.) C Q (ft3/s)
1 Rational 29.88 3,240 10.06 1.86 29 0.48 10.5 0.30 94.12
2 Rational 29.94 1,834 9.81 1.80 17 0.28 10.5 0.30 94.31
3 Rational 38.47 1,769 9.84 1.73 17 0.28 10.5 0.30 121.18
4 Rational 27.61 1274 10.20 1.52 14 0.23 10.5 0.30 86.98
5 Rational 11.90 1315 13.38 1.69 13 0.22 10.5 0.30 37.48
6 Rational 11.40 714 12.61 1.13 10.5 0.18 10.5 0.30 35.92
7 Rational 24.19 1,691 11.35 1.88 15 0.25 10.5 0.30 76.19
8 Rational 10.53 920 13.04 1.33 11.5 0.19 10.5 0.30 33.16
9 Rational 27.38 1620 9.75 1.69 16 0.27 10.5 0.30 86.23
10 Rational 12.66 724 15.19 1.12 10.75 0.18 10.5 0.30 39.89
11 Rational 47.65 1108 10.83 1.54 12 0.20 10.5 0.30 150.09
12 Rational 28.24 942 8.49 1.21 13 0.22 10.5 0.30 88.97
13 Rational 18.65 1156 10.38 1.48 13 0.22 10.5 0.30 58.75
14 Rational 13.65 474 10.55 0.81 9.75 0.16 10.5 0.30 43.00
15 Rational 27.20 1028 8.75 1.14 15 0.25 10.5 0.30 85.68
16 Rational 3.61 550 3.64 0.71 13 0.22 10.5 0.30 11.37
17 Rational 8.68 1175 6.81 2.45 8 0.13 10.5 0.30 27.33
18 Rational 5.87 270 1.85 0.41 11 0.18 10.5 0.30 18.48
19 Rational 17.88 765 10.46 1.28 10 0.17 10.5 0.30 56.32
20 Rational 14.24 1048 11.93 1.16 15 0.25 10.5 0.30 44.85
21 Rational 23.53 1070 9.35 1.27 14 0.23 10.5 0.30 74.13
22 Rational 16.63 1038 9.63 1.12 15.5 0.26 10.5 0.30 52.37
23 Rational 73.37 1248 11.22 1.54 13.5 0.23 10.5 0.30 231.13
24 Rational 25.60 594 11.78 0.97 10.25 0.17 10.5 0.30 80.63
25 Rational 99.63 3130 9.27 1.49 35 0.58 10.5 0.30 313.83
26 Rational 21.00 783 12.13 1.13 11.5 0.19 10.5 0.30 66.14
27 Rational 27.57 1925 5.19 1.69 19 0.32 10.5 0.30 86.85

Total 696.95 2,195.39

Table 4-2
On Site Predevelopment Peak Runoff Rates

100 Year - 24 Hour Event
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Basin Analysis Method Area (acres) Length (ft) Slope (%) Velocity (ft/s) Tc (min) Tc (hr) I100 year (in.) C Q (ft3/s)
1 Rational 29.88 3,240 10.06 1.86 29 0.48 10.5 0.44 137.26
2 Rational 29.94 1,834 9.81 1.80 17 0.28 10.5 0.51 161.12
3 Rational 38.47 1,769 9.84 1.73 17 0.28 10.5 0.38 151.48
4 Rational 27.61 1274 10.20 1.52 14 0.23 10.5 0.33 94.95
5 Rational 11.90 1315 13.38 1.69 13 0.22 10.5 0.31 39.04
6 Rational 11.40 714 12.61 1.13 10.5 0.18 10.5 0.34 41.01
7 Rational 24.19 1,691 11.35 1.88 15 0.25 10.5 0.37 94.61
8 Rational 10.53 920 13.04 1.33 11.5 0.19 10.5 0.42 46.14
9 Rational 27.38 1620 9.75 1.69 16 0.27 10.5 0.42 120.01
10 Rational 12.66 724 15.19 1.12 10.75 0.18 10.5 0.39 51.53
11 Rational 47.65 1108 10.83 1.54 12 0.20 10.5 0.48 240.14
12 Rational 28.24 942 8.49 1.21 13 0.22 10.5 0.43 128.26
13 Rational 18.65 1156 10.38 1.48 13 0.22 10.5 0.43 84.70
14 Rational 13.65 474 10.55 0.81 9.75 0.16 10.5 0.42 59.84
15 Rational 27.20 1028 8.75 1.14 15 0.25 10.5 0.42 119.95
16 Rational 3.61 550 3.64 0.71 13 0.22 10.5 0.45 16.96
17 Rational 8.68 1175 6.81 2.45 8 0.13 10.5 0.53 47.83
18 Rational 5.87 270 1.85 0.41 11 0.18 10.5 0.25 15.40
19 Rational 17.88 765 10.46 1.28 10 0.17 10.5 0.59 110.29
20 Rational 14.24 1048 11.93 1.16 15 0.25 10.5 0.25 37.38
21 Rational 23.53 1070 9.35 1.27 14 0.23 10.5 0.25 61.78
22 Rational 16.63 1038 9.63 1.12 15.5 0.26 10.5 0.25 43.64
23 Rational 73.37 1248 11.22 1.54 13.5 0.23 10.5 0.35 267.73
24 Rational 25.60 594 11.78 0.97 10.25 0.17 10.5 0.42 112.21
25 Rational 99.63 3130 9.27 1.49 35 0.58 10.5 0.49 515.20
26 Rational 21.00 783 12.13 1.13 11.5 0.19 10.5 0.25 55.12
27 Rational 27.57 1925 5.19 1.69 19 0.32 10.5 0.90 260.55

Total 696.95 3,114.12

Table 4-3
On Site Post Development Peak Runoff Rates

100 yr., 24 hr Event



Basin Analysis Method Area (acres) Length (ft) Slope (%) Velocity (ft/s) Tc (hr) Weighted CN Rainfall Type I100 year (in.) C Q (ft3/s)
OFF-A SCS 1345.74 37,430 16.5 6.5 1.6 71 I 10.5 - 2,125.75
OFF-B SCS 344.88 17,884 13.2 5.8 0.86 71 I 10.5 - 786.66
OFF-C SCS 422.34 20,496 13.3 5.8 0.99 71 I 10.5 - 866.68
OFF-D Rational 7.22 4460 11.1 5.1 0.24 - I 10.5 0.3 22.75
OFF-E Rational 40.01 7713 11.7 5.7 0.38 - I 10.5 0.3 126.03
OFF-F Rational 28.65 6,015 7.3 4.2 0.4 - I 10.5 0.3 90.26
OFF-G SCS 1390.84 32,826 15.6 6.3 1.46 67 I 10.5 - 2,098.87
OFF-H Rational 36.64 7823 11.6 5.6 0.39 - I 10.5 0.3 115.42
OFF-I Rational 41.24 8324 11.5 5.5 0.42 - I 10.5 0.3 129.91
OFF-J Rational 5.98 4346 10.6 5 0.24 - I 10.5 0.3 18.84
OFF-K SCS 282.06 15252 13.2 6 0.71 66 I 10.5 - 635.18
OFF-L Rational 43.52 6553 11.3 5.3 0.34 - I 10.5 0.3 137.08

Total 3,989.13 7,153.43

Table 4-4
Off Site Peak Runoff Rates
100 Year - 24 Hour Event
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Pre Post Pre Post Net
Basin Analysis Method Area (acres) I100 year (in.) C C V (ac-ft) V (ac-ft) V (ac-ft)

1 Rational 29.88 10.5 0.30 0.44 7.84 11.44 3.59
2 Rational 29.94 10.5 0.30 0.51 7.86 13.43 5.57
3 Rational 38.47 10.5 0.30 0.38 10.10 12.62 2.52
4 Rational 27.61 10.5 0.30 0.33 7.25 7.91 0.66
5 Rational 11.90 10.5 0.30 0.31 3.12 3.25 0.13
6 Rational 11.40 10.5 0.30 0.34 2.99 3.42 0.42
7 Rational 24.19 10.5 0.30 0.37 6.35 7.88 1.53
8 Rational 10.53 10.5 0.30 0.42 2.76 3.85 1.08
9 Rational 27.38 10.5 0.30 0.42 7.19 10.00 2.81

10 Rational 12.66 10.5 0.30 0.39 3.32 4.29 0.97
11 Rational 47.65 10.5 0.30 0.48 12.51 20.01 7.50
12 Rational 28.24 10.5 0.30 0.43 7.41 10.69 3.27
13 Rational 18.65 10.5 0.30 0.43 4.90 7.06 2.16
14 Rational 13.65 10.5 0.30 0.42 3.58 4.99 1.40
15 Rational 27.20 10.5 0.30 0.42 7.14 10.00 2.86
16 Rational 3.61 10.5 0.30 0.45 0.95 1.41 0.47
17 Rational 8.68 10.5 0.30 0.53 2.28 3.99 1.71
18 Rational 5.87 10.5 0.30 0.25 1.54 1.28 -0.26
19 Rational 17.88 10.5 0.30 0.59 4.69 9.19 4.50
20 Rational 14.24 10.5 0.30 0.25 3.74 3.11 -0.62
21 Rational 23.53 10.5 0.30 0.25 6.18 5.15 -1.03
22 Rational 16.63 10.5 0.30 0.25 4.36 3.64 -0.73
23 Rational 73.37 10.5 0.30 0.35 19.26 22.31 3.05
24 Rational 25.60 10.5 0.30 0.42 6.72 9.35 2.63
25 Rational 99.63 10.5 0.30 0.49 26.15 42.93 16.78
26 Rational 21.00 10.5 0.30 0.25 5.51 4.59 -0.92
27 Rational 27.57 10.5 0.30 0.90 7.24 21.71 14.47

Total 696.95 182.95 259.51 76.56

Area Duration Method:  Volume = Area x I / 12 x C
Off site drainage will not change.  No increase in runoff volume.

Table 4-5
On Site Predevelopment and Post Development Volumes

Area-Duration Method
100 Year - 24 Hour Event
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 r
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 p
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 t
o 

5-
4)
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e 

ro
ad

 
an

d 
a 

15
-f

oo
t 

bi
os

w
al

e/
la

nd
sc

ap
e 

st
rip

 o
n 

th
e 

ot
he

r 
si

de
. 

 b.
 

O
pt

io
n 

2:
  

T
he

 s
ec

on
d 

op
tio

n 
w

ill
 i

nc
lu

de
 a

 4
-f

oo
t 

w
id

e 
pa

ve
d 

bi
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Market Study, Economic Impact Analysis, 
and Public Cost / Benefits Assessment
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TABLE A

Commercial Golf/Club-Oriented Non-Golf/Club
Year MF-Affordable (1) MF-Market Single Family Total Village (2) Operations Businesses

(in Sq. Ft.) (in Sq. Ft.) (in Sq. Ft.)

2012 60 16 25 101  12,000 12,000
2013 60 22 30 112 37,000  
2014 60 28 35 123 25,000  
2015 60 28 40 128   
2016 60 28 40 128    
2017 60 28 40 128 18,000  
2018 60 28 40 128 8,000   
2019 30 28 40 98  
2020  28 40 68    
2021 28 40 68
2022  28 30 58    
2023 10  10

Totals 450 300 400 1,150 88,000 12,000 12,000

Average Annual 
  Rate of Absorption 56 25 36 96
  During Sales Period Units Units Homes Units/Homes

(1)  Does not include 250 affordable-priced units located off-site to which the developer has committed, including 125 rental apartments
          and 125 for sale condominiums all priced for households making 100% or less of the Maui median household income level.
(2)   This component to be zoned "VMX" which allows for mixed commercial and residential use.  For purposes of this assignment
          it is assumed that both sites will be used for commercial space, with the 4.7 acre northerly parcel being developed 
          first, followed several years later by the 1.3 acre southerly parcel.

Source:  The Hallstrom Group, Inc.

Golf Course Clubhouse
Residential

SUMMARY OF SUBJECT ABSORPTION PROJECTIONS BY PRODUCT TYPE
Market Study of the Proposed Honuaula Community

Wailea, Maui, Hawaii
Using Rounded Mid-Point Demand Estimates



 
 

   
 P

ro
po

se
d 

H
on

ua
ul

a 
Co

m
m

un
ity

 

 
 

 
Pa

ge
 5

 

w
ill

 s
up

po
rt

 s
om

e 
51

8 
pe

rm
an

en
t 

jo
bs

 w
ith

 a
n 

an
nu

al
 

pa
yr

ol
l 

of
 a

bo
ut

 $
19

 m
ill

io
n 

an
d 

ho
st

 a
n 

es
tim

at
ed

 $
97

 
m

ill
io

n 
in

 e
co

no
m

ic
 a

ct
iv

ity
 p

er
 y

ea
r. 

�
A

t b
ui

ld
-o

ut
 th

e 
de

 fa
ct

o 
po

pu
la

tio
n 

of
 th

e 
pr

oj
ec

t w
ill

 b
e 

so
m

e 
1,

83
3 

pe
rs

on
s 

of
 w

hi
ch

 1
,5

41
 w

ill
 b

e 
fu

ll-
tim

e 
re

si
de

nt
s 

(w
ith

 3
70

 s
ch

oo
l-a

ge
 c

hi
ld

re
n)

 a
nd

 2
92

 w
ill

 b
e 

co
m

pr
is

ed
 

of
 

no
n-

re
si

de
nt

 
ow

ne
rs

 
an

d 
th

ei
r 

gu
es

ts
 

pe
ri

od
ic

al
ly

 u
si

ng
 t

he
ir

 v
ac

at
io

n 
un

it/
ho

m
e.

  
Th

e 
to

ta
l 

re
si

de
nt

 h
ou

se
ho

ld
 in

co
m

e 
w

ill
 b

e 
$6

8.
9 

m
ill

io
n 

an
nu

al
ly

 
on

 a
 s

ta
bi

liz
ed

 b
as

is
 (

in
 c

on
st

an
t 

20
09

 d
ol

la
rs

), 
an

d 
di

sc
re

tio
na

ry
 e

xp
en

di
tu

re
s 

in
to

 M
au

i 
bu

si
ne

ss
es

 b
y 

th
e 

H
on

ua
ul

a 
po

pu
la

tio
n 

w
ill

 b
e 

so
m

e 
$7

7 
m

ill
io

n 
pe

r y
ea

r. 

�
Th

e 
pr

oj
ec

t 
w

ill
 h

av
e 

no
m

in
al

 i
m

pa
ct

s 
on

 t
he

 s
oc

io
-

ec
on

om
ic

 a
sp

ec
ts

 o
f 

th
e 

co
m

m
un

ity
 t

ha
t 

re
la

te
 t

o 
re

al
 

pr
op

er
ty

 i
ss

ue
s.

  
Pr

op
er

ty
 v

al
ue

s 
in

 t
he

 K
ih

ei
-M

ak
en

a 
se

ct
or

 a
re

 l
ar

ge
ly

 d
ri

ve
n 

by
 e

xt
er

na
l, 

cy
cl

ic
al

 e
co

no
m

ic
 

fa
ct

or
s 

an
d 

its
 e

xi
st

in
g 

cu
m

ul
at

iv
e 

m
as

s,
 n

ot
 a

ny
 s

in
gl

e 
ne

w
 p

ro
je

ct
.  

Fu
rt

he
r, 

th
e 

en
vi

si
on

ed
 p

ri
ce

s 
of

 th
e 

su
bj

ec
t 

pr
od

uc
t 

w
ill

 f
al

l 
at

 a
nd

 b
el

ow
 t

he
 e

xi
st

in
g 

ra
ng

e 
fo

un
d 

w
ith

in
 

th
e 

ab
ut

tin
g 

de
ve

lo
pm

en
ts

; 
W

ai
le

a 
Re

so
rt

 
to

 
m

ak
ai

 a
nd

 M
au

i M
ea

do
w

s 
to

 th
e 

no
rt

h.
  T

he
 m

as
te

r 
pl

an
 

ca
lls

 f
or

 s
ub

st
an

tia
l 

nu
m

be
rs

 o
f 

af
fo

rd
ab

le
 u

ni
ts

. 
Th

er
e 

w
ill

 b
e 

m
in

im
al

 d
ir

ec
t 

in
-m

ig
ra

tio
n 

as
 a

 d
ir

ec
t 

re
su

lt 
of

 
th

e 
op

er
at

in
g 

co
m

po
ne

nt
s 

of
 th

e 
co

m
m

un
ity

, a
nd

 w
ha

t i
s 

cr
ea

te
d 

w
ill

 b
e 

re
ad

ily
 m

et
 v

ia
 o

n 
an

d 
of

f-s
ite

 p
ro

je
ct

s 
of

 
th

e 
de

ve
lo

pe
r. 

  

�
Th

e 
im

m
ed

ia
te

 i
m

pa
ct

 o
f 

th
e 

"w
ei

gh
t"

 o
f 

th
e 

H
on

ua
ul

a 
po

pu
la

tio
n 

on
 r

eg
io

na
l 

re
al

 p
ro

pe
rt

y 
in

fr
as

tr
uc

tu
re

 w
ill

 
be

 o
ffs

et
 b

y 
pu

bl
ic

 fe
es

 o
f s

om
e 

$2
5,

24
0 

pe
r 

un
it,

 o
r 

m
or

e 
th

an
 $

29
 m

ill
io

n 
in

 t
ot

al
, 

to
 b

e 
pa

id
 i

nt
o 

tr
af

fic
, 

sc
ho

ol
 

an
d 

pa
rk

 
fu

nd
s. 

A
n 

ad
di

tio
na

l 
$5

 
m

ill
io

n 
w

ill
 

be
 

co
nt

ri
bu

te
d 

to
w

ar
ds

 t
he

 K
ih

ei
 R

eg
io

na
l 

Pa
rk

, 
an

ot
he

r 
$5

50
,0

00
 t

ow
ar

ds
 t

he
 S

ou
th

 M
au

i 
Po

lic
e 

St
at

io
n,

 a
nd

 a
 

tw
o-

ac
re

 b
ui

ld
in

g 
si

te
 w

ill
 b

e 
de

di
ca

te
d 

fo
r 

a 
fu

tu
re

 f
ir

e 
st

at
io

n.
 

�
Th

e 
C

ou
nt

y 
of

 M
au

i, 
be

yo
nd

 it
s 

sh
ar

e 
of

 th
e 

im
pa

ct
 fe

es
, 

w
ill

 r
ec

ei
ve

 s
om

e 
$5

5.
5 

m
ill

io
n 

in
 r

ea
l 

pr
op

er
ty

 t
ax

 

 
 

   
 P

ro
po

se
d 

H
on

ua
ul

a 
Co

m
m

un
ity

 

 
 

 
Pa

ge
 6

 

re
ce

ip
ts

 d
ur

in
g 

th
e 

co
ns

tr
uc

tio
n 

pe
ri

od
 f

or
 t

he
 p

ro
je

ct
, 

an
d 

an
nu

al
 c

ol
le

ct
io

ns
 o

f 
$7

.2
5 

m
ill

io
n 

on
 a

 s
ta

bi
liz

ed
 

ba
si

s.
  

Th
e 

"p
er

 c
ap

ita
 f

ai
r 

co
nt

ri
bu

tio
n"

 f
or

 t
he

 c
os

ts
 o

f 
pr

ov
id

in
g 

C
ou

nt
y 

se
rv

ic
es

 t
o 

th
e 

H
on

ua
ul

a 
de

 f
ac

to
 

po
pu

la
tio

n 
w

ill
 b

e 
ci

rc
a 

$5
.6

5 
m

ill
io

n 
pe

r 
ye

ar
, r

es
ul

tin
g 

in
 a

 n
et

 fi
sc

al
 g

ai
n 

to
 M

au
i o

f $
1.

6 
m

ill
io

n 
an

nu
al

ly
.  

Th
e 

"a
ct

ua
l" 

co
st

s 
of

 a
dd

iti
on

al
 s

er
vi

ce
s 

re
qu

ir
ed

 a
s 

a 
re

su
lt 

of
 

th
e 

de
ve

lo
pm

en
t 

w
ou

ld
 l

ik
el

y 
be

 l
es

s 
th

an
 t

he
se

 "
pe

r 
ca

pi
ta

" e
st

im
at

es
.  

 

�
Th

e 
St

at
e 

of
 H

aw
ai

i w
ill

 r
ec

ei
ve

 a
 n

et
 r

ev
en

ue
 g

ai
n 

af
te

r 
op

er
at

in
g 

co
st

s 
of

 $
97

.2
 m

ill
io

n 
in

 t
ax

es
 d

ur
in

g 
th

e 
13

-
ye

ar
 b

ui
ld

-o
ut

, 
an

d 
an

 e
st

im
at

ed
 $

1.
5 

m
ill

io
n 

an
nu

al
ly

 
st

ab
ili

ze
d 

th
er

ea
fte

r. 

Th
e 

m
aj

or
 

ec
on

om
ic

 
im

pa
ct

s 
an

d 
pu

bl
ic

 
co

st
s/

be
ne

fit
s 

co
nc

lu
si

on
s 

ar
e 

su
m

m
ar

iz
ed

 o
n 

Ta
bl

e 
B.

 

EC
O

N
O

M
IC

 O
U

TL
O

O
K

 A
N

D
 R

EG
IO

N
A

L 
O

V
ER

V
IE

W
 

 C
ur

re
nt

 S
ta

tu
s 

Th
e 

H
aw

ai
i 

re
al

 e
st

at
e 

m
ar

ke
t 

is
 t

yp
ifi

ed
 b

y 
w

id
el

y-
sw

in
gi

ng
, 

m
ul

ti-
ye

ar
 c

yc
le

s,
 w

ith
 p

er
io

ds
 o

f 
ex

tr
em

e 
de

m
an

d 
an

d 
hy

pe
r-

ap
pr

ec
ia

tio
n 

fo
llo

w
ed

 b
y 

on
es

 o
f 

re
ce

ss
io

na
ry

 p
ri

ci
ng

 a
nd

 lo
w

 
ac

tiv
ity

. 
 M

uc
h 

of
 t

he
 m

ar
ke

t 
im

pe
tu

s 
is

 a
 r

es
ul

t 
of

 e
xt

er
na

l 
ec

on
om

ic
 f

ac
to

rs
 i

n 
co

nj
un

ct
io

n 
w

ith
 t

he
 l

im
ite

d 
is

la
nd

 l
an

d 
ba

se
.  

 

W
e 

ar
e 

cu
rr

en
tly

 a
t 

th
e 

na
di

r 
of

 t
he

 c
yc

le
, 

in
 a

 d
ow

n 
pe

ri
od

 
sh

ow
in

g 
so

ft 
de

m
an

d 
an

d 
w

ea
k 

pr
ic

in
g.

 T
he

re
 a

re
 e

m
er

gi
ng

 
si

gn
s 

th
e 

tr
en

d 
ha

s 
bo

tto
m

ed
-o

ut
 

an
d 

st
ab

ili
za

tio
n 

an
d 

m
ov

em
en

t 
in

to
 r

ec
ov

er
y/

gr
ow

th
 i

s 
ex

pe
ct

ed
 d

ur
in

g 
th

e 
ne

xt
 

se
ve

ra
l q

ua
rt

er
s.

 

A
lth

ou
gh

 o
m

en
s 

of
 u

nd
er

ly
in

g 
m

ai
nl

an
d 

ec
on

om
ic

 w
ea

kn
es

s 
an

d 
so

fte
ni

ng
 in

 a
 v

ar
ie

ty
 o

f r
ea

l e
st

at
e 

se
ct

or
s 

be
ga

n 
to

 a
pp

ea
r 

on
 M

au
i b

y 
ea

rl
y 

to
 m

id
-2

00
7,

 th
e 

cr
iti

ca
l e

ve
nt

 fo
re

sh
ad

ow
in

g 
a 

br
oa

d 
do

w
nt

ur
n 

in
 th

e 
pr

im
ar

y 
st

ud
y 

ar
ea

 w
as

 th
e 

co
lla

ps
e 

of
 



T
A

B
L

E
  B

D
ur

in
g

B
ui

ld
-O

ut
/A

bs
or

pt
io

n
St

ab
ili

ze
d 

A
nn

ua
lly

A
na

ly
si

s I
te

m
Pe

ri
od

T
he

re
af

te
r

   
D

ire
ct

 C
ap

ita
l I

nv
es

tm
en

t
$1

,2
16

,2
46

,8
00

 

   
Lo

ca
l C

on
tra

ct
or

's 
Pr

of
its

$1
21

,6
24

,6
80

 

   
Lo

ca
l S

up
pl

ie
r's

 P
ro

fit
s

$4
6,

28
4,

87
2

 

   
W

or
ke

r Y
ea

rs
 o

f J
ob

s
9,

53
7

51
8

  E
m

pl
oy

ee
 W

ag
es

$4
79

,9
75

,1
18

$1
9,

03
9,

21
2

  D
e 

Fa
ct

o 
O

w
ne

r/G
ue

st
 P

op
ul

at
io

n
 

1,
83

3

  S
ch

oo
l-A

ge
 C

hi
ld

re
n 

 
37

0

  F
ul

l-T
im

e 
R

es
id

en
t H

ou
se

ho
ld

 In
co

m
e

$4
96

,9
11

,0
00

$6
8,

87
5,

50
0

  O
w

ne
rs

/G
ue

st
 E

xp
en

di
tu

re
s (

O
n 

&
 O

ff
 S

ite
)

$5
13

,8
82

,4
05

$7
7,

03
4,

71
0

  T
ot

al
 O

pe
ra

tin
g 

G
ro

ss
 R

ec
ei

pt
s

$3
83

,7
30

,0
00

$9
6,

92
0,

00
0

  O
ut

si
de

 P
at

ro
na

ge
 E

xp
en

di
tu

re
s

$1
96

,7
04

,0
00

$4
9,

17
6,

00
0

  T
ot

al
 M

au
i "

B
as

e"
 E

co
no

m
ic

 Im
pa

ct
$1

,6
02

,7
09

,4
75

$1
45

,2
49

,9
22

  T
ot

al
 O

ve
ra

ll 
St

at
ew

id
e 

Ec
on

om
ic

 Im
pa

ct
$3

,2
05

,4
18

,9
50

$2
90

,4
99

,8
43

C
ou

nt
y 

of
 M

au
i G

ro
ss

 T
ax

/F
ee

 R
ec

ei
pt

s  
(1

)
$8

1,
11

6,
65

9
$7

,2
51

,0
75

St
at

e 
of

 H
aw

ai
i G

ro
ss

 T
ax

/F
ee

 R
ec

ei
pt

s
$1

65
,4

22
,4

00
$1

1,
34

4,
00

5

M
au

i C
os

ts
 o

f S
er

vi
ce

s (
pe

r C
ap

ita
)

$3
9,

32
4,

80
5

$5
,6

49
,4

86

St
at

e 
C

os
ts

 o
f S

er
vi

ce
s (

pe
r C

ap
ita

)
$6

8,
20

0,
40

8
$9

,7
97

,8
17

M
au

i N
et

 B
en

ef
its

 o
r  

(L
os

s)
$4

1,
79

1,
85

3
$1

,6
01

,5
89

St
at

e 
N

et
 B

en
ef

its
 o

r (
Lo

ss
)

$9
7,

22
1,

99
1

$1
,5

46
,1

88

(1
)  

D
oe

s n
ot

 in
cl

ud
e 

$5
 m

ill
io

n 
co

nt
rib

ut
io

n 
to

w
ar

ds
 K

ih
ei

 R
eg

io
na

l P
ar

k,
 p

ay
m

en
t o

f $
55

0,
00

0
   

   
  t

ow
ar

ds
 S

ou
th

 M
au

i P
ol

ic
e 

St
at

io
n,

 a
nd

 a
 tw

o-
ac

re
 si

te
 fo

r f
ut

ur
e 

fir
e 

st
at

io
n.

So
ur

ce
:  

Th
e 

H
al

ls
tro

m
 G

ro
up

, I
nc

.

SU
M

M
A

R
Y

 C
O

M
PA

R
IS

O
N

 O
F 

M
A

JO
R

 E
C

O
N

O
M

IC
 IM

PA
C

T
S

A
N

D
 P

U
B

L
IC

 C
O

ST
S/

B
E

N
E

FI
T

S
M

ar
ke

t S
tu

dy
 o

f t
he

 P
ro

po
se

d 
H

on
ua

ul
a 

C
om

m
un

ity
W

ai
le

a,
 M

au
i, 

H
aw

ai
i

A
ll 

A
m

ou
nt

s E
xp

re
ss

ed
 in

 C
on

st
an

t, 
U

ni
nf

la
te

d 
20

09
 D

ol
la

rs

 
 

   
 P

ro
po

se
d 

H
on

ua
ul

a 
Co

m
m

un
ity

 

 
 

 
Pa

ge
 7

 

A
lo

ha
 a

nd
 A

TA
 a

ir
lin

es
 in

 A
pr

il 
20

08
.  

Th
is

 a
br

up
tly

 d
ec

im
at

ed
 

to
ur

is
m

, l
ea

di
ng

 to
 in

cr
ea

si
ng

 u
ne

m
pl

oy
m

en
t, 

bu
si

ne
ss

 fa
ilu

re
s,

 
sl

ac
ke

ni
ng

 o
f 

re
si

de
nt

ia
l a

nd
 c

on
tr

ac
to

r 
de

m
an

d,
 a

nd
 m

od
ifi

ed
 

sp
en

di
ng

 le
ve

ls
 is

la
nd

 w
id

e.
 

Su
bs

eq
ue

nt
 e

xt
er

na
l e

ve
nt

s 
ex

ac
er

ba
te

d 
th

e 
si

tu
at

io
n,

 in
cl

ud
in

g 
re

ce
ss

io
na

ry
 m

ov
em

en
t 

in
 t

he
 U

S 
an

d 
th

ro
ug

ho
ut

 t
he

 P
ac

ifi
c 

Ba
si

n,
 r

ap
id

ly
 fl

uc
tu

at
in

g 
fu

el
 p

ri
ce

s, 
a 

si
gn

ifi
ca

nt
 ti

gh
te

ni
ng

 o
f 

av
ai

la
bl

e 
cr

ed
it,

 a
nd

 a
 m

aj
or

 d
ec

lin
e 

in
 s

to
ck

/e
qu

ity
 m

ar
ke

ts
. 

A
s 

a 
re

su
lt,

 t
he

 u
ne

m
pl

oy
m

en
t 

ra
te

 o
n 

M
au

i, 
tr

ad
iti

on
al

ly
 

am
on

g 
th

e 
lo

w
es

t 
in

 t
he

 n
at

io
n,

 h
as

 w
el

l 
m

or
e 

th
an

 d
ou

bl
ed

 
ov

er
 th

e 
pa

st
 y

ea
r 

no
w

 s
ta

nd
in

g 
at

 8
.5

 p
er

ce
nt

, u
p 

fr
om

 th
e 

3.
3 

pe
rc

en
t r

at
e 

of
 A

pr
il 

20
08

.  
To

ur
is

m
 in

di
ca

to
rs

 h
av

e 
de

cl
in

ed
 b

y 
10

 t
o 

20
-p

lu
s 

pe
rc

en
t, 

an
d 

gr
os

s 
to

ta
l 

ex
pe

nd
itu

re
s 

(r
es

id
en

ts
 

an
d 

vi
si

to
rs

) 
w

as
 d

ow
n 

by
 m

or
e 

th
an

 t
w

o 
pe

rc
en

t 
la

st
 y

ea
r 

re
la

tiv
e 

to
 2

00
7 

w
ith

 th
e 

an
nu

al
iz

ed
 o

ut
lo

ok
 fo

r 
20

09
 s

ho
w

in
g 

a 
si

m
ila

r 
de

cl
in

e.
  A

 p
re

vi
ou

sl
y 

fa
st

 g
ro

w
in

g 
po

pu
la

tio
n 

ha
s 

be
en

 
so

m
ew

ha
t s

ta
bi

liz
ed

 b
y 

ou
t-m

ig
ra

tio
n 

an
d 

a 
st

ag
na

tio
n 

of
 g

ro
ss

 
ho

us
eh

ol
d 

in
co

m
e.

 

In
ev

ita
bl

y,
 t

he
re

 h
as

 b
ee

n 
a 

dr
am

at
ic

 s
lo

w
in

g 
in

 r
ea

l 
es

ta
te

 
ac

ro
ss

 t
he

 s
pe

ct
ru

m
, 

w
ith

 c
om

m
er

ci
al

 p
ro

pe
rt

y 
ca

sh
 f

lo
w

s 
w

ea
ke

ne
d 

by
 s

lo
w

ed
 b

us
in

es
s 

ac
tiv

ity
 a

nd
 v

ac
an

ci
es

; 
la

ck
 o

f 
ca

pi
ta

l f
or

 in
ve

st
m

en
t/

de
ve

lo
pm

en
t o

pp
or

tu
ni

tie
s; 

an
d 

a 
re

tr
ea

t 
by

 n
on

-r
es

id
en

t 
pu

rc
ha

se
rs

.  
O

ne
 o

f 
th

e 
on

ly
 s

ec
to

rs
 f

or
 w

hi
ch

 
th

er
e 

re
m

ai
ne

d 
de

m
on

st
ra

bl
e 

de
m

an
d,

 t
he

 a
ffo

rd
ab

le
 r

es
id

en
t 

ho
us

in
g 

se
gm

en
t, 

w
as

 s
ty

m
ie

d 
by

 s
tif

fe
ne

d 
lo

an
 r

eq
ui

re
m

en
ts

, 
jo

b 
lo

ss
es

, 
lim

ite
d 

le
nd

in
g 

ca
pa

ci
tie

s, 
an

d 
di

m
in

is
hi

ng
 

ho
us

eh
ol

d 
in

co
m

e.
 

Fr
om

 a
 r

ea
l 

pr
op

er
ty

 p
er

sp
ec

tiv
e,

 t
he

 c
ur

re
nt

 d
ow

nt
ur

n 
is

 t
he

 
m

os
t s

ub
st

an
tia

l s
in

ce
 th

e 
19

81
-8

2 
re

ce
ss

io
n,

 o
ut

pa
ci

ng
 th

e 
19

90
-

19
94

 d
ec

lin
e 

in
 th

e 
af

te
rm

at
h 

of
 th

e 
"J

ap
an

es
e 

bu
bb

le
", 

an
d 

th
e 

po
st

-9
/1

1 
pe

ri
od

. 

O
ut

lo
ok

 

N
ot

w
ith

st
an

di
ng

 t
he

 n
ea

r-
te

rm
 t

ur
m

oi
l, 

w
hi

ch
 w

ill
 r

eq
ui

re
 

m
an

y 
m

on
th

s 
to

 b
e 

re
so

lv
ed

, m
id

 t
o 

lo
ng

-te
rm

 i
nd

ic
at

or
s 

an
d 

fo
un

da
tio

na
l 

ec
on

om
ic

 a
ttr

ib
ut

es
 r

em
ai

n 
fa

vo
ra

bl
e 

fo
r 

bo
th

 



 
 

   
 P

ro
po

se
d 

H
on

ua
ul

a 
Co

m
m

un
ity

 

 
 

 
Pa

ge
 8

 

M
au

i 
an

d 
th

e 
K

ih
ei

-M
ak

en
a 

st
ud

y 
ar

ea
. 

 
A

n 
in

cr
ea

si
ng

 
po

pu
la

tio
n 

ba
se

 v
ia

 n
at

ur
al

 g
ro

w
th

 a
nd

 in
ev

ita
bl

e 
in

-m
ig

ra
tio

n,
 

co
up

le
d 

w
ith

 th
e 

in
tr

in
si

c 
w

or
ld

w
id

e 
de

m
an

d 
fo

r 
M

au
i t

ou
ri

sm
 

an
d 

its
 l

im
ite

d 
la

nd
 r

es
ou

rc
es

, 
w

ill
 r

es
ul

t 
in

 a
 r

en
ew

al
 o

f 
th

e 
w

el
l-e

st
ab

lis
he

d,
 h

ig
hl

y-
cy

cl
ic

al
 n

at
ur

e 
of

 t
he

 l
oc

al
 r

ea
l 

es
ta

te
 

m
ar

ke
t a

lo
ng

 h
is

to
ri

c 
tr

en
d 

lin
es

. 

O
ve

r 
th

e 
co

m
in

g 
tw

o 
de

ca
de

s,
 t

hr
ou

gh
 2

03
0,

 t
he

 r
es

id
en

t 
po

pu
la

tio
n 

of
 t

he
 K

ih
ei

-M
ak

en
a 

pl
an

ni
ng

 a
re

a 
is

 f
or

ec
as

t 
to

 
in

cr
ea

se
 b

y 
11

,0
00

 t
o 

15
,0

00
 p

er
so

ns
, a

 g
ai

n 
of

 4
0 

to
 5

4 
pe

rc
en

t 
ab

ov
e 

cu
rr

en
t 

le
ve

ls
. 

 T
he

se
 h

ou
se

ho
ld

s 
w

ill
 p

um
p 

ne
ar

ly
 a

 
qu

ar
te

r-
bi

lli
on

 d
ol

la
rs

 a
nn

ua
lly

 in
to

 th
e 

lo
ca

l e
co

no
m

y.
  V

is
ito

r 
co

un
ts

 i
n 

th
e 

st
ud

y 
co

rr
id

or
 w

ill
 a

ls
o 

gr
ow

, 
as

 w
ill

 t
he

ir
 

ex
pe

nd
itu

re
s 

by
 a

n 
es

tim
at

ed
 $

1.
2 

bi
lli

on
 p

er
 y

ea
r 

ov
er

 th
e 

ne
xt

 
22

 
ye

ar
s.

 
 

Th
es

e 
us

er
s/

co
ns

um
er

s 
an

d 
th

ei
r 

di
sc

re
tio

na
ry

 
sp

en
di

ng
 w

ill
 b

e 
th

e 
ba

si
s 

fo
r 

ex
pa

nd
in

g 
fu

tu
re

 e
co

no
m

ic
 

ac
tiv

ity
 a

nd
 la

nd
 u

se
 d

em
an

d.
 

A
dd

iti
on

al
ly

, a
s 

M
au

i b
ec

om
es

 a
 m

or
e 

di
ve

rs
ifi

ed
 e

co
no

m
ic

 a
nd

 
ur

ba
ni

ze
d 

co
m

m
un

ity
, n

ew
 b

us
in

es
s 

op
po

rt
un

iti
es

 w
ill

 e
m

er
ge

 
ou

ts
id

e 
th

e 
tr

ad
iti

on
al

 fi
el

ds
. 

Th
e 

ne
ar

-te
rm

 fo
cu

s 
is

 o
n 

w
he

n 
re

co
ve

ry
 c

an
 b

e 
ex

pe
ct

ed
 in

 th
e 

H
aw

ai
i a

nd
 M

au
i e

co
no

m
ie

s.
  

G
en

er
al

ly
, t

he
 S

ta
te

 la
gs

 b
eh

in
d 

th
e 

m
ai

nl
an

d 
by

 o
ne

 to
 tw

o 
qu

ar
te

rs
 w

ith
in

 th
e 

ec
on

om
ic

 c
yc

le
; 

as
 d

em
on

st
ra

te
d 

by
 H

aw
ai

i 
be

in
g 

on
e 

of
 t

he
 l

as
t 

ar
ea

s 
of

 t
he

 
co

un
tr

y 
to

 m
ov

e 
in

to
 t

he
 c

ur
re

nt
 r

ec
es

si
on

. 
 S

im
ila

rl
y,

 i
t 

is
 

ex
pe

ct
ed

 t
ha

t 
a 

re
tu

rn
 t

o 
gr

ow
th

 w
ill

 b
e 

de
la

ye
d 

by
 s

ev
er

al
 

m
on

th
s 

be
hi

nd
 t

he
 r

es
t 

of
 t

he
 c

ou
nt

ry
 d

ur
in

g 
th

e 
co

m
in

g 
re

co
ve

ry
. 

W
e 

an
tic

ip
at

e 
th

at
 H

aw
ai

i 
w

ill
 c

on
tin

ue
 i

n 
its

 c
ur

re
nt

 m
al

ai
se

 
th

ro
ug

h 
th

e 
re

m
ai

nd
er

 o
f 

th
e 

ye
ar

, r
ea

ch
in

g 
st

ab
ili

za
tio

n 
in

 it
s 

do
w

nw
ar

d 
m

ov
e 

du
ri

ng
 t

he
 f

ou
rt

h 
qu

ar
te

r. 
 U

pw
ar

d 
re

co
ve

ry
 

is
 a

nt
ic

ip
at

ed
 t

o 
be

gi
n 

 b
y 

m
id

 t
o 

la
te

 2
01

0,
 w

ith
 a

 r
et

ur
n 

to
 

m
ea

ni
ng

fu
l, 

if 
lim

ite
d,

 g
ro

w
th

 in
 2

01
1.

   
 

In
 t

he
ir

 s
ec

on
d 

qu
ar

te
r 

20
09

 O
ut

lo
ok

 f
or

 t
he

 E
co

no
m

y,
 t

he
 S

ta
te

 
D

ep
ar

tm
en

t 
of

 B
us

in
es

s,
 E

co
no

m
ic

 D
ev

el
op

m
en

t 
an

d 
To

ur
is

m
 

(D
BE

D
T)

 d
ep

ic
t a

 c
on

tin
ui

ng
 s

lo
w

do
w

n 
th

ro
ug

h 
20

09
, w

ith
 th

e 
po

ss
ib

ili
ty

 o
f s

ta
bi

liz
at

io
n 

re
ac

he
d 

by
 y

ea
r-

en
d.

  G
ro

ss
 D

om
es

tic
 

 
 

   
 P

ro
po

se
d 

H
on

ua
ul

a 
Co

m
m

un
ity

 

 
 

 
Pa

ge
 9

 

Pr
od

uc
t 

(G
D

P)
 f

or
 t

he
 s

ta
te

 is
 f

or
ec

as
t 

to
 b

e 
of

f 
1.

9 
pe

rc
en

t 
fo

r 
th

e 
ye

ar
 r

el
at

iv
e 

to
 2

00
8,

 v
is

ito
r 

sp
en

di
ng

 d
ow

n 
ne

ar
ly

 e
ig

ht
 

pe
rc

en
t, 

an
d 

pe
rs

on
al

 in
co

m
e 

of
f o

ne
 p

er
ce

nt
. 

Fo
r 

20
10

, t
he

 d
ep

ar
tm

en
t 

is
 f

or
ec

as
tin

g 
G

D
P 

ex
pa

ns
io

n 
of

 0
.4

 
pe

rc
en

t 
ov

er
 2

00
9,

 g
ai

ns
 o

f 
m

or
e 

th
an

 f
iv

e 
pe

rc
en

t 
in

 v
is

ito
r 

sp
en

di
ng

, 
an

d 
ne

ar
ly

 
tw

o 
pe

rc
en

t 
in

 
pe

rs
on

al
 

in
co

m
e.

  
Th

er
ea

fte
r t

he
y 

pr
oj

ec
t: 

"B
ey

on
d 

20
10

 t
he

 g
ra

du
al

 r
ec

ov
er

y 
is

 e
xp

ec
te

d 
to

 
co

nt
in

ue
 w

ith
 m

od
es

t j
ob

 g
ro

w
th

 o
f a

ro
un

d 
0.

5 
pe

rc
en

t 
fo

r 
20

11
. V

is
ito

r 
ar

ri
va

ls
 s

ho
ul

d 
sh

ow
 a

 h
ea

lth
ie

r, 
4.

3 
pe

rc
en

t i
nc

re
as

e 
in

 2
01

1.
 H

aw
ai

i's
 G

D
P 

gr
ow

th
 in

 2
01

1 
is

 e
xp

ec
te

d 
to

 r
ea

ch
 0

.9
 p

er
ce

nt
. T

hi
s 

gr
ad

ua
l r

ec
ov

er
y 

w
ill

 
co

nt
in

ue
 

in
to

 
20

12
, 

as
su

m
in

g 
na

tio
na

l 
an

d 
in

te
rn

at
io

na
l 

ec
on

om
ic

 
co

nd
iti

on
s 

co
nt

in
ue

 
to

 
im

pr
ov

e.
" 

Th
e 

D
BE

D
T 

pu
bl

ic
at

io
n 

ca
n 

be
 v

ie
w

ed
 a

t: 

ht
tp

:/
/w

w
w

.h
aw

ai
i.g

ov
/d

be
dt

/i
nf

o/
ec

on
om

ic
/d

at
a_

re
po

rt
s/

qs
er

 

Fo
re

ca
st

s 
by

 
th

e 
U

ni
ve

rs
ity

 
of

 
H

aw
ai

i 
Ec

on
om

ic
 

Re
se

ar
ch

 
O

rg
an

iz
at

io
n 

(U
H

ER
O

) 
th

ro
ug

ho
ut

 t
he

 r
ec

es
si

on
 h

av
e 

be
en

 
sl

ig
ht

ly
 

to
 

m
od

er
at

el
y 

m
or

e 
pe

ss
im

is
tic

 
th

an
 

th
e 

D
BE

D
T 

es
tim

at
es

.  
 T

he
ir

 m
od

el
in

g 
de

pi
ct

s 
a 

co
nt

in
ui

ng
 fl

at
 to

 s
lig

ht
ly

-
of

f e
co

no
m

y 
in

 2
01

0 
be

fo
re

 n
ot

ab
le

 g
ai

ns
 c

om
m

en
ce

 in
 2

01
1-

12
.  

Ye
t, 

th
ei

r 
cu

rr
en

t 
pe

rs
pe

ct
iv

e 
on

 t
he

 d
ep

th
 o

f 
th

e 
do

w
n-

cy
cl

e 
an

d 
re

co
ve

ry
 

po
te

nt
ia

ls
 

ha
s 

ad
op

te
d 

a 
m

ar
ke

dl
y 

m
or

e 
op

tim
is

tic
 to

ne
 re

la
tiv

e 
to

 p
as

t r
ep

or
ts

: 

"W
e 

ar
e 

no
w

 a
pp

ro
ac

hi
ng

 th
e 

po
in

t w
he

re
 th

e 
ba

la
nc

e 
of

 r
is

ks
 is

 m
or

e 
ev

en
ly

 w
ei

gh
te

d 
be

tw
ee

n 
po

si
tiv

e 
an

d 
ne

ga
tiv

e.
 T

he
 c

yc
le

 o
f 

jo
b 

an
d 

in
co

m
e 

de
st

ru
ct

io
n 

is
 

st
ill

 o
ng

oi
ng

, a
nd

 c
er

ta
in

ly
 d

ee
pe

r 
ne

ar
-te

rm
 lo

ss
es

 a
re

 
po

ss
ib

le
. 

Bu
t 

re
co

ve
ry

 
w

ill
 

co
m

e,
 

an
d 

ec
on

om
ic

 
fo

re
ca

st
er

s 
ar

e 
no

to
ri

ou
s 

fo
r 

th
ei

r 
in

ab
ili

ty
 t

o 
pr

ed
ic

t 
w

he
n 

th
e 

ec
on

om
y 

w
ill

 t
ur

n.
 C

on
si

de
ri

ng
 t

he
 s

iz
e 

of
 

th
e 

ec
on

om
ic

 d
ro

p,
 i

t 
is

 p
os

si
bl

e 
th

at
 w

e 
m

ay
 s

ee
 a

 
so

m
ew

ha
t 

bi
gg

er
 

bo
un

ce
 

du
ri

ng
 

re
co

ve
ry

 
th

an
 

cu
rr

en
tly

 a
nt

ic
ip

at
ed

." 

Th
e 

U
H

ER
O

 e
co

no
m

ic
 fo

re
ca

st
 re

po
rt

s 
ca

n 
be

 v
ie

w
ed

 a
t: 

ht
tp

:/
/w

w
w

.u
he

ro
.h

aw
ai

i.e
du

/ 



 
 

   
 P

ro
po

se
d 

H
on

ua
ul

a 
Co

m
m

un
ity

 

 
 

 
Pa

ge
 1

0 

Th
ro

ug
ho

ut
 o

ur
 a

na
ly

se
s,

 w
e 

ha
ve

 a
do

pt
ed

 th
e 

pe
rs

pe
ct

iv
e 

th
at

 
th

e 
K

ih
ei

-M
ak

en
a 

re
al

 e
st

at
e 

m
ar

ke
t 

w
ill

 r
em

ai
n 

sl
ow

 f
or

 t
he

 
re

m
ai

nd
er

 o
f 

20
09

, 
w

ith
 a

ct
iv

ity
 d

ow
n 

m
or

e 
th

an
 h

al
f 

fr
om

 
hi

st
or

ic
 

an
nu

al
 

av
er

ag
es

, 
in

cr
ea

si
ng

 
sl

ig
ht

ly
 

in
 

20
10

, 
an

d 
m

ov
in

g 
in

to
 th

e 
be

gi
nn

in
gs

 o
f a

 ty
pi

ca
l u

p 
cy

cl
e 

in
 2

01
1.

   

A
s 

H
on

ua
ul

a 
re

si
de

nt
ia

l 
an

d 
co

m
m

er
ci

al
 

pr
od

uc
t 

is
 

no
t 

ex
pe

ct
ed

 t
o 

be
 o

ffe
re

d 
fo

r 
pr

e-
sa

le
/l

ea
se

 u
nt

il 
la

te
 2

01
2,

 a
t 

th
e 

ea
rl

ie
st

, 
th

e 
cu

rr
en

t 
re

ce
ss

io
n 

is
 

no
t 

ex
pe

ct
ed

 
to

 
ha

ve
 

a 
m

ea
ni

ng
fu

l i
m

pa
ct

 o
n 

th
e 

m
ar

ke
ta

bi
lit

y 
of

 th
e 

su
bj

ec
t i

nv
en

to
ry

.  
Th

e 
re

al
 e

st
at

e 
se

ct
or

s 
ar

e 
an

tic
ip

at
ed

 t
o 

be
 i

n 
fu

ll 
re

co
ve

ry
 

m
od

e 
by

 t
hi

s 
tim

e,
 a

nd
 i

t 
is

 h
ig

hl
y 

pr
ob

ab
le

 t
ha

t 
du

ri
ng

 t
he

 
de

ca
de

-p
lu

s 
ab

so
rp

tio
n 

pe
ri

od
 

of
 

th
e 

pr
oj

ec
t 

an
ot

he
r 

fu
ll 

ec
on

om
ic

 c
yc

le
 w

ill
 tr

an
sp

ir
e.

 

R
eg

io
na

l O
ve

rv
ie

w
 

Th
e 

"K
ih

ei
-M

ak
en

a 
C

or
ri

do
r"

, 
w

hi
ch

 c
om

pr
is

es
 t

he
 p

ri
m

ar
y 

st
ud

y 
ar

ea
 a

nd
 e

nc
om

pa
ss

es
 th

e 
su

bj
ec

t p
ro

pe
rt

y,
 is

 o
ne

 o
f 

th
e 

la
rg

er
 u

rb
an

iz
ed

 c
om

m
un

iti
es

 o
n 

th
e 

ne
ig

hb
or

 is
la

nd
s,

 a
nd

 o
ne

 
of

 t
he

 m
os

t 
im

po
rt

an
t 

vi
si

to
r 

de
st

in
at

io
ns

 i
n 

th
e 

St
at

e.
  

It 
ha

s 
be

en
 a

 f
oc

al
 p

oi
nt

 f
or

 a
 w

id
e 

va
ri

et
y 

of
 u

rb
an

 l
an

d 
us

e 
de

ve
lo

pm
en

t o
n 

M
au

i f
or

 s
ev

er
al

 d
ec

ad
es

 

A
t 

pr
es

en
t, 

th
er

e 
ar

e 
so

m
e 

27
,7

50
 f

ul
l-t

im
e 

re
si

de
nt

s 
in

 t
he

 
re

gi
on

, 
ho

us
ed

 i
n 

an
 e

st
im

at
ed

 1
3,

50
0 

un
its

. 
 M

an
y 

re
si

de
nt

s 
w

or
k 

in
 t

he
 c

om
m

un
ity

 b
us

in
es

se
s 

an
d 

re
so

rt
s,

 a
lth

ou
gh

 K
ih

ei
 

ha
s 

lo
ng

-b
ee

n 
pl

an
ne

d 
to

 p
ro

vi
de

 a
 c

en
tr

al
iz

ed
 h

ou
si

ng
 lo

ca
tio

n 
fo

r w
or

ke
rs

 th
ro

ug
ho

ut
 th

e 
is

la
nd

.  
Th

e 
gr

os
s 

ho
us

eh
ol

d 
in

co
m

e 
am

on
g 

ar
ea

 re
si

de
nt

s 
is

 e
st

im
at

ed
 a

t a
bo

ut
 $

1 
bi

lli
on

. 

Th
e 

da
ily

 to
ur

is
t p

op
ul

at
io

n 
in

 S
ou

th
 M

au
i a

ve
ra

ge
s 

m
or

e 
th

an
 

20
,0

00
 v

is
ito

rs
, 

ut
ili

zi
ng

 n
ea

rl
y 

8,
00

0 
tr

an
si

en
t 

va
ca

tio
n 

un
its

, 
an

d 
sp

en
di

ng
 so

m
e 

$1
.2

5 
bi

lli
on

 a
nn

ua
lly

 (c
ur

re
nt

 d
ol

la
rs

). 

Th
e 

at
tr

ac
tio

ns
 

of
 

K
ih

ei
 

fo
r 

re
si

de
nt

s 
an

d 
vi

si
to

rs
 

ar
e 

its
 

ex
ce

pt
io

na
l 

cl
im

at
e,

 e
xt

en
si

ve
 s

ho
re

lin
e,

 c
en

tr
al

 l
oc

at
io

n 
an

d 
 

su
pp

or
tin

g 
fa

ci
lit

ie
s. 

 

Te
m

pe
ra

tu
re

s 
in

 t
he

 a
re

a 
av

er
ag

e 
71

 d
eg

re
es

 in
 w

in
te

r, 
an

d 
78

 
de

gr
ee

s 
in

 s
um

m
er

. 
 A

nn
ua

l 
ra

in
fa

ll 
av

er
ag

es
 l

es
s 

th
an

 1
4 

 
 

   
 P

ro
po

se
d 

H
on

ua
ul

a 
Co

m
m

un
ity

 

 
 

 
Pa

ge
 1

1 

in
ch

es
, t

yp
ic

al
ly

 f
al

lin
g 

in
 a

 l
im

ite
d 

nu
m

be
r 

of
 s

tr
on

g 
st

or
m

s,
 

m
ak

in
g 

th
e 

ar
ea

 a
m

on
g 

th
e 

m
or

e 
ar

id
 s

tr
et

ch
es

 in
 th

e 
st

at
e.

  T
he

 
ar

ea
 i

s 
ge

ne
ra

lly
 c

on
si

de
re

d 
on

e 
of

 t
he

 m
os

t 
de

si
ra

bl
e 

m
ic

ro
-

cl
im

at
es

 in
 is

la
nd

s 
(p

ar
tic

ul
ar

ly
 fr

om
 C

en
tr

al
 K

ih
ei

 s
ou

th
). 

Th
er

e 
ar

e 
a 

st
ri

ng
 o

f f
ul

l-s
er

vi
ce

 b
ea

ch
 p

ar
ks

 a
lo

ng
 th

e 
co

as
tli

ne
, 

w
ith

 s
ch

oo
ls

, 
m

au
ka

 p
ar

ks
, 

re
cr

ea
tio

na
l 

am
en

iti
es

 a
nd

 p
ub

lic
 

se
rv

ic
es

 s
pr

ea
d 

th
ro

ug
h 

th
e 

co
m

m
un

ity
.  

K
ah

ul
ui

 A
ir

po
rt

 a
nd

 
H

ar
bo

r 
pr

ov
id

e 
po

rt
al

s 
to

 t
he

 w
or

ld
 o

nl
y 

a 
do

ze
n 

m
ile

s 
aw

ay
, 

an
d 

th
e 

is
la

nd
's 

m
aj

or
 h

ig
hw

ay
s 

ar
e 

re
ad

ily
 a

cc
es

si
bl

e 
fr

om
 

K
ih

ei
.  

A
pa

rt
 fr

om
 "

bi
g 

bo
x"

 s
to

re
s 

an
d 

m
aj

or
 h

os
pi

ta
l s

er
vi

ce
s,

 
K

ih
ei

-M
ak

en
a 

of
fe

rs
 t

he
 c

om
pr

eh
en

si
ve

 r
an

ge
 o

f 
co

m
m

er
ci

al
 

ac
tiv

iti
es

, l
an

d 
us

es
, a

nd
 in

fr
as

tr
uc

tu
re

 c
re

at
in

g 
a 

m
od

er
n 

ur
ba

n 
en

vi
ro

nm
en

t. 

K
ih

ei
-M

ak
en

a 
ha

s 
w

ea
th

er
ed

 th
e 

cu
rr

en
t d

ow
nt

ur
n 

m
od

er
at

el
y,

 
to

 m
ar

gi
na

lly
 b

et
te

r, 
th

an
 o

th
er

 n
ei

gh
bo

r 
is

la
nd

 l
oc

al
es

. W
hi

le
 

th
er

e 
ha

s 
be

en
 s

om
e 

bu
si

ne
ss

 c
lo

su
re

s,
 it

 h
as

 b
ee

n 
w

el
l l

es
s 

th
an

 
th

at
 e

xp
er

ie
nc

ed
 i

n 
W

es
t 

H
aw

ai
i 

an
d 

on
 K

au
ai

. 
 B

ut
, 

m
os

t 
op

er
at

io
ns

 h
av

e 
cu

t b
ac

k 
on

 s
ta

ffi
ng

, a
nd

 th
er

e 
ar

e 
w

id
e-

sp
re

ad
 

co
nc

er
ns

 
ov

er
 

vi
ab

ili
ty

 
sh

ou
ld

 
th

e 
re

ce
ss

io
n 

co
nt

in
ue

 
in

to
 

an
ot

he
r y

ea
r. 

Fo
llo

w
in

g 
pa

st
 o

ff-
cy

cl
es

, 
So

ut
h 

M
au

i 
ha

s 
de

m
on

st
ra

te
d 

th
e 

ab
ili

ty
 t

o 
re

bo
un

d 
fa

st
er

 t
ha

n 
m

os
t 

ne
ig

hb
or

 i
sl

an
d 

se
ct

or
s,

 a
 

fu
nc

tio
n 

of
 i

ts
 l

ar
ge

 w
or

ki
ng

-c
la

ss
 r

es
id

en
t 

po
pu

la
tio

n 
an

d 
a 

hi
gh

ly
 c

om
pe

tit
iv

e 
to

ur
is

m
 in

fr
as

tr
uc

tu
re

.  
W

e 
an

tic
ip

at
e 

it 
w

ill
 

st
ab

ili
ze

 
th

en
 

re
co

ve
r 

in
 

co
nc

er
t 

w
ith

 
st

at
ew

id
e 

tr
en

ds
 

co
m

m
en

ci
ng

 in
 2

01
0-

11
. 

Th
e 

st
ud

y 
ar

ea
 p

op
ul

at
io

n 
an

d 
bu

si
ne

ss
 a

ct
iv

ity
 is

 a
nt

ic
ip

at
ed

 to
 

co
nt

in
ue

 g
ro

w
in

g 
ov

er
 t

he
 c

om
in

g 
tw

o-
pl

us
 d

ec
ad

es
 (

to
 2

03
0)

, 
al

be
it 

at
 a

 s
lig

ht
ly

 s
lo

w
er

 r
at

e 
th

en
 d

ur
in

g 
th

e 
19

80
s-

90
s.

  
Th

is
 

gr
ow

th
 

w
ill

 
re

qu
ir

e 
ad

di
tio

na
l 

la
nd

s 
be

 
de

si
gn

at
ed

 
fo

r 
re

si
de

nt
ia

l, 
co

m
m

er
ci

al
, 

re
so

rt
, 

re
cr

ea
tio

na
l, 

pa
rk

/o
pe

n 
sp

ac
e 

an
d 

ot
he

r u
se

s 
in

 o
rd

er
 to

 p
ro

vi
de

 a
 s

us
ta

in
ab

le
, q

ua
lit

y 
lif

es
ty

le
 

fo
r r

es
id

en
ts

 a
nd

 v
is

ito
rs

. 

A
s 

pa
rt

 o
f 

th
e 

on
-g

oi
ng

 G
en

er
al

/C
om

m
un

ity
 P

la
n 

U
pd

at
e 

pr
oc

es
s,

 t
he

 C
ou

nt
y 

of
 M

au
i h

as
 c

om
pl

et
ed

 a
 s

er
ie

s 
of

 s
tu

di
es

 
an

d 
pl

an
ni

ng
 a

ct
iv

iti
es

 o
ve

r 
th

e 
pa

st
 s

ev
er

al
 y

ea
rs

 i
n 

or
de

r 
to

 



 
 

   
 P

ro
po

se
d 

H
on

ua
ul

a 
Co

m
m

un
ity

 

 
 

 
Pa

ge
 1

2 

qu
an

tif
y 

an
d 

pr
ov

id
e 

fo
r 

th
e 

ex
pe

ct
ed

 
de

m
an

ds
 

of
 

th
e 

in
cr

ea
si

ng
 i

sl
an

d 
po

pu
la

tio
n 

ov
er

 t
he

 m
id

 t
o 

lo
ng

-te
rm

. 
 W

e 
ha

ve
 in

co
rp

or
at

ed
 th

e 
fin

di
ng

s 
an

d 
fo

re
ca

st
s 

fr
om

 th
es

e 
ef

fo
rt

s 
w

ith
in

 o
ur

 m
ar

ke
t s

tu
dy

 a
nd

 e
co

no
m

ic
 im

pa
ct

 a
ss

es
sm

en
t. 

A
m

on
g 

th
e 

so
ur

ce
 m

at
er

ia
ls

 c
on

tr
ib

ut
in

g 
to

 o
ur

 a
na

ly
si

s:
 

�
"M

au
i 

Is
la

nd
 

H
ou

sin
g 

Is
su

e 
Pa

pe
r"

, 
Jo

hn
 

K
no

x 
&

 
A

ss
oc

ia
te

s,
 In

c.
, D

ec
em

be
r 2

00
6.

 

�
"L

an
d 

U
se

 F
or

ec
as

t 
Te

ch
ni

ca
l R

es
ou

rc
e 

St
ud

y"
, P

la
n 

Pa
ci

fic
, 

In
c.

, N
ov

em
be

r 2
00

6.
 

�
"S

ou
th

 
M

au
i 

D
ev

elo
pm

en
t 

Pr
oj

ec
ts

 
M

ap
", 

Lo
ng

-R
an

ge
 

Pl
an

ni
ng

 D
iv

is
io

n,
 M

au
i 

C
ou

nt
y 

Pl
an

ni
ng

 D
ep

ar
tm

en
t, 

Ju
ly

 2
00

8.
 

�
"G

PA
C 

D
ire

ct
ed

 
G

ro
w

th
 

M
ap

s"
 

an
d 

U
ni

t 
C

ou
nt

 
Re

co
m

m
en

da
tio

ns
, 

G
en

er
al

 P
la

n 
A

dv
is

or
y 

C
om

m
itt

ee
, 

M
ar

ch
 2

00
9 

O
ur

 c
on

cl
us

io
ns

 a
re

 g
en

er
al

ly
 c

on
si

st
en

t 
w

ith
 t

he
 r

an
ge

 o
f 

de
m

an
d 

an
d 

su
pp

ly
 fo

re
ca

st
s 

id
en

tif
ie

d 
in

 th
es

e 
m

at
er

ia
ls

, a
nd

 
th

ey
 a

re
 s

up
po

rt
iv

e 
of

 t
he

 n
ee

d 
fo

r 
H

on
ua

ul
a 

in
 o

rd
er

 t
o 

pr
ov

id
e 

a 
st

ab
ili

ze
d 

ho
us

in
g 

m
ar

ke
t f

or
 a

re
a 

re
si

de
nt

s 
an

d 
no

n-
re

si
de

nt
 p

ur
ch

as
er

s.
  

In
 a

dd
iti

on
 t

o 
th

e 
cu

rr
en

tly
 in

-fo
rc

e 
K

ih
ei

-M
ak

en
a 

C
om

m
un

ity
 

Pl
an

 U
pd

at
e 

(1
99

8)
, t

he
se

 c
ur

re
nt

 d
at

a 
so

ur
ce

s 
ar

e 
ci

te
d 

w
ith

in
 

th
e 

re
po

rt
 n

ar
ra

tiv
e 

an
d/

or
 ta

bl
es

. 

TH
E 

SU
BJ

EC
T 

PR
O

PE
R

TY
 A

N
D

 P
R

O
PO

SE
D

 P
R

O
JE

C
T 

 
N

ea
r 

re
ct

an
gu

la
r 

in
 s

ha
pe

, t
he

 6
68

.9
97

-a
cr

e 
su

bj
ec

t 
pr

op
er

ty
 is

 
bo

un
de

d 
by

 W
ai

le
a 

Re
so

rt
 o

n 
th

e 
m

ak
ai

 s
id

e,
 M

au
i 

M
ea

do
w

s 
su

bd
iv

is
io

n 
to

 t
he

 n
or

th
, t

he
 M

ak
en

a 
Re

so
rt

 t
o 

th
e 

so
ut

h,
 a

nd
 

U
lu

pa
la

ku
a 

Ra
nc

h 
ra

ng
e 

la
nd

s 
to

 m
au

ka
. 

 S
itu

at
ed

 o
n 

th
e 

w
es

te
rn

 s
lo

pe
 o

f 
H

al
ea

ka
la

, t
he

 s
ite

 h
as

 a
 m

od
er

at
el

y-
sl

op
in

g,
 

un
du

la
tin

g 
to

po
gr

ap
hy

, d
ro

pp
in

g 
fr

om
 7

00
 fe

et
 a

bo
ve

 s
ea

 le
ve

l 

 
 

   
 P

ro
po

se
d 

H
on

ua
ul

a 
Co

m
m

un
ity

 

 
 

 
Pa

ge
 1

3 

al
on

g 
its

 in
la

nd
 b

ou
nd

ar
y 

to
 c

ir
ca

 th
e 

30
0 

fe
et

 e
le

va
tio

n 
al

on
g 

its
 

m
ak

ai
 p

ro
pe

rt
y 

lin
e.

  
Th

is
 p

ro
vi

de
s 

pa
no

ra
m

ic
 v

ie
w

s 
of

 t
he

 
co

as
t 

an
d 

ne
ig

hb
or

 
is

la
nd

s 
fr

om
 

ne
ar

ly
 

al
l 

po
in

ts
 

of
 

th
e 

pr
op

er
ty

. 

Th
e 

cl
im

at
e 

in
 t

he
 a

re
a 

is
 h

ig
hl

y 
de

si
ra

bl
e;

 d
ry

, 
w

ar
m

, 
an

d 
su

bj
ec

t t
o 

le
ss

er
 in

te
ns

ity
 tr

ad
e 

w
in

ds
.  

It 
ha

s 
di

re
ct

 a
cc

es
s 

on
to

 
th

e 
re

gi
on

's 
m

ai
n 

th
or

ou
gh

fa
re

, 
an

d 
pr

ox
im

ity
 

to
 

th
e 

co
m

m
er

ci
al

 a
nd

 e
m

pl
oy

m
en

t c
en

te
rs

 o
f K

am
ao

le
 a

nd
 W

ai
le

a.
  I

t 
ab

ut
s 

si
m

ila
r u

rb
an

 u
se

 ty
pe

s 
as

 p
ro

po
se

d 
in

 th
e 

m
as

te
r p

la
n.

 

Th
e 

ho
ld

in
g 

w
as

 o
ri

gi
na

lly
 la

be
le

d 
th

e 
"M

ak
en

a 
70

0"
 p

ro
pe

rt
y 

w
he

n 
fir

st
 c

on
si

de
re

d 
fo

r 
de

ve
lo

pm
en

t n
ea

rl
y 

30
 y

ea
rs

 a
go

 a
s 

a 
lo

ng
-te

rm
 e

xp
an

si
on

 f
or

 t
he

 W
ai

le
a 

Re
so

rt
 n

od
e.

  
Th

is
 w

as
 i

n 
re

fe
re

nc
e 

to
 it

s 
ac

re
ag

e,
 w

hi
ch

 w
as

 re
du

ce
d 

to
 it

s 
cu

rr
en

t s
iz

e 
by

 
th

e 
de

ed
in

g 
of

 t
w

o 
pa

rc
el

s 
to

 o
th

er
 i

nt
er

es
ts

 t
ot

al
in

g 
31

.0
03

 
ac

re
s.

  
Th

e 
la

rg
es

t 
w

as
 a

 3
0-

ac
re

 r
ig

ht
-o

f-w
ay

 c
or

ri
do

r, 
w

hi
ch

 
bi

se
ct

s 
th

e 
pr

op
er

ty
, 

an
d 

co
ul

d 
po

ss
ib

ly
 b

e 
us

ed
 f

or
 a

 f
ut

ur
e 

ex
te

ns
io

n 
of

 
Pi

ila
ni

 
H

ig
hw

ay
 

(n
ot

 
un

de
r 

m
ea

ni
ng

fu
l 

co
ns

id
er

at
io

n 
at

 t
hi

s 
tim

e)
. 

 T
he

 r
em

ai
ni

ng
 1

.0
03

 a
cr

es
 w

er
e 

de
ed

ed
 to

 M
au

i E
le

ct
ri

c.
   

Th
e 

pr
op

er
ty

 i
s 

lo
ca

te
d 

ab
ou

t 
tw

el
ve

 m
ile

s 
fr

om
 t

he
 K

ah
ul

ui
 

A
ir

po
rt

 a
nd

 i
s 

w
ith

in
 t

w
o 

m
ile

s 
of

 s
ho

ps
, b

ea
ch

es
, a

nd
 r

es
or

t 
ce

nt
er

s. 
 F

ou
r-

la
ne

 P
iil

an
i 

H
ig

hw
ay

 a
llo

w
s 

di
re

ct
 h

ig
h-

sp
ee

d 
ac

ce
ss

 t
o 

th
e 

is
la

nd
's 

hi
gh

w
ay

 s
ys

te
m

 i
nt

o 
C

en
tr

al
 a

nd
 W

es
t 

M
au

i. 
 

C
ur

re
nt

ly
, 

th
e 

su
bj

ec
t 

pr
op

er
ty

 i
s 

in
 a

 n
at

ur
al

 s
ta

te
 o

f 
sh

ru
b,

 
br

us
h,

 a
nd

 K
ea

w
e 

tr
ee

 g
ro

w
th

.  
Th

e 
so

m
ew

ha
t r

ug
ge

d 
te

rr
ai

n 
is

 
co

m
po

se
d 

of
 p

or
ou

s 
la

va
 r

oc
k 

co
ve

re
d 

lig
ht

ly
 w

ith
 t

op
 s

oi
l 

su
ffi

ci
en

t 
to

 
al

lo
w

 
tr

ee
 

an
d 

pl
an

t 
gr

ow
th

 
ty

pi
ca

l 
of

 
W

ai
le

a/
So

ut
h 

K
ih

ei
's 

ar
id

, w
ar

m
 c

lim
at

e.
 

In
 it

s 
in

iti
al

 m
as

te
r 

pl
an

ni
ng

 k
no

w
n 

as
 "

W
ai

le
a 

67
0"

, t
he

 in
te

nt
 

w
as

 
to

 
pr

ov
id

e 
re

so
rt

-o
ri

en
te

d 
ex

pa
ns

io
n 

la
nd

s 
an

d 
th

e 
as

so
ci

at
ed

 e
m

pl
oy

m
en

t 
an

d 
 t

ax
 r

ev
en

ue
s 

cr
ea

te
d 

vi
a 

th
em

 f
or

 
fu

tu
re

 g
en

er
at

io
ns

 a
s 

th
e 

la
nd

s 
in

 W
ai

le
a 

Re
so

rt
 w

er
e 

bu
ilt

-o
ut

. 

Fo
llo

w
in

g 
si

gn
ifi

ca
nt

 
ev

ol
ut

io
n 

ov
er

 
tim

e 
in

 
re

sp
on

se
 

to
 

co
m

m
un

ity
 in

pu
t, 

th
e 

m
as

te
r 

pl
an

 n
ow

 f
oc

us
es

 o
n 

pr
ov

id
in

g 
a 



 
 

   
 P

ro
po

se
d 

H
on

ua
ul

a 
Co

m
m

un
ity

 

 
 

 
Pa

ge
 1

4 

br
oa

d 
sp

ec
tr

um
 o

f 
re

si
de

nt
ia

l-o
ri

en
te

d 
us

es
, f

ro
m

 a
ffo

rd
ab

le
 to

 
re

so
rt

-q
ua

lit
y,

 w
ith

 a
 m

in
or

 s
up

po
rt

in
g 

co
m

m
er

ci
al

 c
om

po
ne

nt
.  

Tr
an

si
en

t, 
tim

es
ha

re
 a

nd
 o

th
er

 in
te

ns
iv

e 
re

so
rt

 u
se

s 
w

ill
 n

ot
 b

e 
pe

rm
itt

ed
 u

nd
er

 th
e 

C
ou

nt
y-

ap
pr

ov
ed

 g
ui

de
lin

es
. 

Th
e 

 c
ur

re
nt

 H
on

ua
ul

a 
de

si
gn

 c
al

ls
 fo

r d
ev

el
op

m
en

t a
s 

fo
llo

w
s:

 

 
 

 
D

en
si

ty
 

   
   

   
   

  L
an

d 
U

se
 

A
cr

es
 

U
ni

ts
 

Pe
r A

cr
e 

   S
in

gl
e-

Fa
m

ily
 R

es
id

en
tia

l 
24

4 
40

0 
1.

6 
  M

ul
tif

am
ily

 R
es

id
en

tia
l 

11
5 

75
0 

6.
5 

  C
om

m
er

ci
al

 M
ix

ed
-U

se
 

6 
88

,0
00

 S
F 

- 
  G

ol
f C

ou
rs

e 
18

6 
18

 H
ol

es
 

- 
  C

lu
bh

ou
se

 F
ac

ili
ty

 
   

 5
 

24
,0

00
 S

F 
- 

  O
pe

n 
Sp

ac
e/

Pa
rk

s/
O

th
er

 
11

2 
    

  T
ot

al
 

66
8 

1,
15

0 

W
ith

in
 t

he
 m

ul
tif

am
ily

 c
om

po
ne

nt
 w

ill
 b

e 
45

0 
un

its
 m

ee
tin

g 
af

fo
rd

ab
le

 p
ri

ci
ng

 g
ui

de
lin

es
 e

st
ab

lis
he

d 
by

 t
he

 M
au

i 
C

ou
nt

y 
D

ep
ar

tm
en

t 
of

 
H

ou
si

ng
 

an
d 

H
um

an
 

C
on

ce
rn

s, 
H

ou
si

ng
 

D
iv

is
io

n 
in

 c
on

cu
rr

en
ce

 w
ith

 t
he

 C
ou

nt
y'

s 
w

or
kf

or
ce

 h
ou

si
ng

 
or

di
na

nc
e.

  T
he

se
 u

ni
ts

 a
re

 a
nt

ic
ip

at
ed

 to
 r

an
ge

 in
 s

iz
e 

fr
om

 6
00

 
to

 1
,0

00
+ 

gr
os

s 
sq

ua
re

 f
ee

t 
of

 l
iv

in
g 

ar
ea

, 
an

d 
be

 b
ui

lt 
at

 
de

ns
iti

es
 o

f 6
.2

 to
 1

5.
8 

un
its

 p
er

 a
cr

e.
  T

he
y 

w
ill

 b
e 

lo
ca

te
d 

in
 th

e 
no

rt
he

rl
y 

ar
ea

 
of

 
th

e 
pr

oj
ec

t 
si

te
, 

ne
ar

 
th

e 
ne

ig
hb

or
ho

od
 

co
m

m
er

ci
al

 m
ix

ed
-u

se
 c

om
po

ne
nt

 a
nd

 w
ith

 r
ea

dy
 a

cc
es

s 
on

to
 

Pi
ila

ni
 H

ig
hw

ay
. 

A
ll 

of
 t

he
se

 u
ni

ts
 w

ill
 b

e 
su

bj
ec

t 
to

 s
tr

ic
t 

pu
rc

ha
se

r 
lim

ita
tio

ns
 

in
su

ri
ng

 t
he

y 
pr

ov
id

e 
ho

us
in

g 
fo

r 
fu

ll-
tim

e 
re

si
de

nt
 f

am
ili

es
 

ea
rn

in
g 

be
tw

ee
n 

80
 a

nd
 1

60
 p

er
ce

nt
 o

f a
ve

ra
ge

 M
au

i h
ou

se
ho

ld
 

in
co

m
e.

   
In

 a
dd

iti
on

 to
 th

es
e 

on
-s

ite
 a

ffo
rd

ab
ly

-p
ri

ce
d 

un
its

, t
he

 
de

ve
lo

pe
r 

ha
s 

co
m

m
itt

ed
 to

 c
on

st
ru

ct
in

g 
an

ot
he

r 
25

0 
un

its
 o

ff-
si

te
 (

12
5 

re
nt

al
 a

nd
 1

25
 f

or
-s

al
e)

 w
ith

 p
ri

ce
s 

af
fo

rd
ab

le
 t

o 
ho

us
eh

ol
ds

 e
ar

ni
ng

 1
00

 p
er

ce
nt

 o
f l

es
s 

of
 th

e 
C

ou
nt

y 
m

ed
ia

n.
 

Th
e 

re
m

ai
ni

ng
 3

00
 m

ul
tif

am
ily

 u
ni

ts
 a

t 
H

on
ua

ul
a 

w
ill

 b
e 

di
vi

de
d 

be
tw

ee
n 

"T
ow

nh
om

es
" 

ra
ng

in
g 

in
 s

iz
e 

fr
om

 1
,6

00
 t

o 
2,

00
0 

sq
ua

re
 fe

et
 a

nd
 b

ui
lt 

at
 a

 d
en

si
ty

 o
f 6

.7
 u

ni
ts

 p
er

 a
cr

e;
 a

nd
, 

""
Lu

xu
ry

 V
ill

as
" 

w
hi

ch
 w

ill
 b

e 
fr

om
 2

,0
00

 t
o 

2,
80

0-
pl

us
 s

qu
ar

e 

 
 

   
 P

ro
po

se
d 

H
on

ua
ul

a 
Co

m
m

un
ity

 

 
 

 
Pa

ge
 1

5 

fe
et

 a
t 

an
 a

ve
ra

ge
 d

en
si

ty
 o

f 
3.

8 
un

its
 p

er
 a

cr
e.

  
O

ur
 a

na
ly

si
s 

in
di

ca
te

s 
th

at
 a

bo
ut

 h
al

f 
th

e 
"T

ow
nh

om
es

" 
an

d 
on

e-
qu

ar
te

r 
of

 
th

e 
"L

ux
ur

y 
V

ill
as

" 
w

ill
 

be
 

pu
rc

ha
se

d 
by

 
re

si
de

nt
 

M
au

i 
ho

us
eh

ol
ds

, w
ith

 th
e 

re
m

ai
nd

er
 b

ei
ng

 b
ou

gh
t b

y 
no

n-
re

si
de

nt
s 

fo
r s

ec
on

d/
va

ca
tio

n 
ho

m
e 

us
e.

 

Th
e 

40
0 

si
ng

le
 f

am
ily

 lo
ts

 w
ill

 r
an

ge
 in

 d
en

si
ty

 f
ro

m
 0

.6
 t

o 
3.

3 
pe

r 
ac

re
, 

w
ith

 m
an

y 
ha

vi
ng

 d
ir

ec
t 

go
lf 

co
ur

se
 f

ro
nt

ag
e 

an
d 

ot
he

rs
 h

al
f-a

cr
e 

an
d 

la
rg

er
 in

 s
iz

e 
ab

ut
tin

g 
th

e 
op

en
 U

lu
pa

la
ku

a 
Ra

nc
h 

la
nd

s.
  F

in
is

he
d 

ho
m

es
 a

re
 e

xp
ec

te
d 

to
 r

an
ge

 fr
om

 2
,5

00
 

to
 u

pw
ar

ds
 o

f 
5,

00
0 

sq
ua

re
 f

ee
t 

of
 li

vi
ng

 s
pa

ce
.  

W
e 

an
tic

ip
at

e 
th

at
 c

ir
ca

 2
0 

to
 2

5 
pe

rc
en

t 
of

 t
hi

s 
pr

od
uc

t 
w

ill
 b

e 
bo

ug
ht

 b
y 

re
si

de
nt

s.
 

Tw
o 

M
ix

ed
-U

se
 V

ill
ag

e 
si

te
s 

w
ill

 b
e 

lo
ca

te
d 

at
 t

he
 g

at
ew

ay
 t

o 
th

e 
su

bj
ec

t c
om

m
un

ity
, o

n 
th

e 
m

au
ka

 s
id

e 
of

 P
iil

an
i H

ig
hw

ay
 a

t 
its

 i
nt

er
se

ct
io

n 
w

ith
 W

ai
le

a 
Ik

e 
D

ri
ve

. 
 C

om
pr

is
in

g 
ab

ou
t 

si
x 

ac
re

s,
 i

t 
is

 a
nt

ic
ip

at
ed

 t
he

se
 p

od
s 

w
ill

 b
e 

us
ed

 p
ri

m
ar

ily
 f

or
 

ne
ig

hb
or

ho
od

 a
nd

 s
er

vi
ce

 c
om

m
er

ci
al

 m
ee

tin
g 

th
e 

ne
ed

s 
of

 th
e 

su
bj

ec
t 

po
pu

la
tio

n 
as

 
w

el
l 

as
 

ot
he

r 
cu

rr
en

tly
-u

ns
er

vi
ce

d 
ne

ig
hb

or
ho

od
s 

in
 t

he
 i

m
m

ed
ia

te
 v

ic
in

ity
 (

M
au

i 
M

ea
do

w
s 

an
d 

W
ai

le
a 

N
or

th
 M

au
ka

), 
an

d 
pa

ss
er

-b
ys

.  
 

Th
e 

gr
os

s 
flo

or
 a

re
a 

of
 t

he
se

 c
en

te
rs

 is
 e

xp
ec

te
d 

to
 t

ot
al

 a
bo

ut
 

88
,0

00
 s

qu
ar

e 
fe

et
. 

A
n 

18
-h

ol
e 

ch
am

pi
on

sh
ip

-q
ua

lit
y 

go
lf 

co
ur

se
 w

ill
 b

e 
sp

re
ad

 
ac

ro
ss

 t
he

 s
ou

th
er

ly
 p

or
tio

n 
of

 t
he

 s
ite

, 
cr

ea
tin

g 
ex

te
ns

iv
e 

am
en

ity
 fr

on
ta

ge
 fo

r t
he

 re
si

de
nt

ia
l c

om
po

ne
nt

.  
Th

e 
co

ur
se

 w
ill

 
be

 p
ri

m
ar

ily
 o

pe
ra

te
d 

as
 a

 m
em

be
rs

hi
p 

cl
ub

, h
ow

ev
er

 th
er

e 
ar

e 
pr

ov
is

io
ns

 t
o 

al
lo

w
 s

om
e 

pu
bl

ic
 d

ai
ly

 f
ee

 p
la

y.
  

C
ur

re
nt

 p
la

ns
 

ca
ll 

fo
r 

37
5 

m
em

be
rs

hi
ps

 t
o 

be
 o

ffe
re

d,
 w

ith
 t

he
 m

aj
or

ity
 

ex
pe

ct
ed

 t
o 

be
 p

ur
ch

as
ed

 b
y 

ho
m

eo
w

ne
rs

 i
n 

th
e 

H
on

ua
ul

a 
co

m
m

un
ity

. 

Th
e 

cl
ub

ho
us

e 
is

 e
nv

is
io

ne
d 

to
 c

on
ta

in
 a

 g
ol

f-o
ri

en
te

d 
fa

ci
lit

y 
of

 
ci

rc
a 

12
,0

00
 s

qu
ar

e 
fe

et
 (

in
cl

ud
in

g 
pr

o 
sh

op
, 

st
or

ag
e/

su
pp

or
t 

ar
ea

s,
 b

ar
 &

 g
ri

ll,
 a

nd
 f

itn
es

s 
ce

nt
er

/s
pa

), 
an

d 
up

 t
o 

12
,0

00
 

sq
ua

re
 fe

et
 o

f a
dd

iti
on

al
 g

en
er

al
 c

om
m

er
ci

al
 s

pa
ce

. 



 
 

   
 P

ro
po

se
d 

H
on

ua
ul

a 
Co

m
m

un
ity

 

 
 

 
Pa

ge
 1

6 

Th
er

e 
w

ill
 b

e 
th

re
e 

pa
rk

s 
to

ta
lin

g 
si

x 
ac

re
s 

lo
ca

te
d 

in
 th

e 
hi

gh
er

 
de

ns
ity

 a
re

as
 o

f t
he

 p
ro

je
ct

, a
 2

2-
ac

re
 "

na
tiv

e 
pl

an
t p

re
se

rv
e"

, a
 

fir
e 

st
at

io
n 

si
te

, 
an

d 
m

or
e 

th
an

 
30

 
ac

re
s 

of
 

ot
he

r 
op

en
 

sp
ac

e/
gr

ee
nb

el
ts

 (m
an

y 
w

ith
 p

at
hw

ay
s)

. 

Fr
om

 a
 m

ar
ke

t p
er

sp
ec

tiv
e,

 th
e 

pr
op

os
ed

 m
as

te
r 

pl
an

 e
m

bo
di

es
 

th
e 

ra
ng

e 
of

 c
ha

ra
ct

er
is

tic
s 

ne
ce

ss
ar

y 
to

 b
e 

co
m

pe
tit

iv
e 

ac
ro

ss
 

vi
rt

ua
lly

 th
e 

en
tir

e 
sp

ec
tr

um
 o

f r
es

id
en

tia
l d

em
an

d 
in

 th
e 

st
ud

y 
ar

ea
. 

 I
t 

w
ill

 o
ffe

r 
a 

br
oa

d 
ra

ng
e 

of
 p

ro
du

ct
 t

yp
es

 a
nd

 p
ri

ce
s 

w
ith

in
 

a 
co

m
pr

eh
en

si
ve

 
co

m
m

un
ity

 
co

nt
ai

ni
ng

 
su

pp
or

tin
g 

co
m

m
er

ci
al

, s
er

vi
ce

 a
nd

 r
ec

re
at

io
na

l f
ac

ili
tie

s 
an

d 
pr

ov
id

in
g 

fo
r 

a 
hi

gh
-q

ua
lit

y 
lif

es
ty

le
 i

n 
a 

m
od

er
at

e 
to

 l
ow

 d
en

si
ty

 u
rb

an
 

en
vi

ro
nm

en
t. 

W
e 

pr
oj

ec
t 

it 
w

ill
 b

ec
om

e 
re

ad
ily

 e
st

ab
lis

he
d 

in
 t

he
 r

eg
io

na
l 

m
ar

ke
t a

nd
 a

bl
e 

to
 c

ap
tu

re
 a

 r
ea

so
na

bl
e 

to
 e

xc
ep

tio
na

l s
ha

re
 o

f 
ex

pr
es

se
d 

de
m

an
d 

w
ith

in
 b

ot
h 

th
e 

re
si

de
nt

 a
nd

 n
on

-r
es

id
en

t 
pu

rc
ha

se
r s

eg
m

en
ts

. 

TH
E 

K
IH

EI
-M

A
K

EN
A

 C
O

R
R

ID
O

R
 R

ES
ID

EN
TI

A
L 

M
A

R
K

ET
 

 
O

ur
 a

na
ly

si
s 

of
 th

e 
K

ih
ei

-M
ak

en
a 

re
si

de
nt

ia
l m

ar
ke

t i
s 

di
vi

de
d 

be
tw

ee
n 

tw
o 

pe
rs

pe
ct

iv
es

:  
 

� 
M

ac
ro

 
A

na
ly

si
s  

-- 
A

ss
es

si
ng

 
th

e 
ov

er
al

l, 
lo

ng
-te

rm
 

de
m

an
d 

an
d 

su
pp

ly
 tr

en
ds

 in
 th

e 
co

m
pe

tit
iv

e 
se

ct
or

; a
nd

 

� 
M

ic
ro

 
A

na
ly

si
s  

-- 
Fo

cu
si

ng
 

on
 

th
e 

cu
rr

en
t 

de
m

an
d/

su
pp

ly
 le

ve
ls

 in
 th

e 
su

bj
ec

t s
eg

m
en

t. 
  

Th
e 

st
ud

y 
op

en
s 

w
ith

 
a 

br
ie

f 
ov

er
vi

ew
 

of
 

re
si

de
nt

ia
l 

de
ve

lo
pm

en
t 

in
 

th
e 

st
ud

y 
ar

ea
 

fo
llo

w
ed

 
by

 
an

 
an

al
ys

is
 

qu
an

tif
yi

ng
 t

he
 d

em
an

d 
fo

r 
ad

di
tio

na
l 

ho
us

in
g 

un
its

 i
n 

th
e 

K
ih

ei
-M

ak
en

a 
C

or
ri

do
r 

ba
se

d 
on

 
po

pu
la

tio
n,

 
bu

ye
r 

de
m

og
ra

ph
ic

, 
an

d 
re

al
 e

st
at

e 
tr

en
ds

. 
 E

xi
st

in
g 

an
d 

pr
op

os
ed

 
in

ve
nt

or
y 

su
pp

ly
 i

s 
th

en
 i

de
nt

ifi
ed

 i
n 

re
ga

rd
s 

to
 n

um
be

r 
of

 
un

its
, d

ev
el

op
m

en
t t

im
in

g 
an

d 
pr

od
uc

t t
yp

e.
  T

o 
th

e 
ex

te
nt

 m
id

 
to

 l
on

g-
te

rm
 d

em
an

d 
ex

ce
ed

s 
su

pp
ly

 i
n 

th
e 

st
ud

y 
ar

ea
, 

th
e 

 
 

   
 P

ro
po

se
d 

H
on

ua
ul

a 
Co

m
m

un
ity

 

 
 

 
Pa

ge
 1

7 

ge
ne

ra
l 

(o
r 

m
ac

ro
) 

cl
im

at
e 

fo
r 

th
e 

pr
op

os
ed

 
su

bj
ec

t 
de

ve
lo

pm
en

t i
s 

fa
vo

ra
bl

e.
   

Th
e 

se
co

nd
 p

ar
t o

f t
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 s
tu

dy
 r

ev
ie

w
s 
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rr

en
t m

ar
ke

t a
ct

iv
ity

 in
 

th
e 

re
gi

on
, i

nc
lu

di
ng

 th
e 

st
at

us
 o

f t
he

 m
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ke
t c

yc
le

, p
ri

ci
ng

 a
nd

 
ap

pr
ec

ia
tio

n 
le

ve
ls

, 
an

d 
sa

le
s 

ve
lo

ci
ty

. 
 A

s 
no

te
d,

 g
iv

en
 t

he
  

in
iti

al
 o

ffe
ri

ng
s 

of
 H

on
ua

ul
a 

ar
e 

at
 l

ea
st

 t
hr

ee
 y

ea
rs

 i
n 

th
e 

fu
tu

re
, 

th
e 

ne
ar

-te
rm

 i
nd

ic
at

or
s 

ar
e 

no
t 

of
 s

ub
st

an
tia

l 
im

po
rt

 
re

la
tiv

e 
to

 t
he

 m
id

 t
o 

lo
ng

-te
rm

 m
ac

ro
 f

or
ec

as
ts

.  
H

ow
ev

er
, i

t 
do

es
 e

st
ab

lis
h 

th
e 

le
ve

l o
f 

ne
w

 o
ve

rh
an

gi
ng

 s
up

pl
y 

w
hi

ch
 h

as
 

ye
t 

to
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so

rb
ed

 
an

d 
es

ta
bl

is
h 

a 
tim

el
y 

fo
un
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tio

n 
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r 
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m
m

en
ci

ng
 p
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je

ct
io
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. 

Pr
io

r 
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 th
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19
70
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ih
ei
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 a
 s

m
al

l c
oa

st
al

 v
ill

ag
e 

w
ith

 f
ew

er
 

th
an

 3
,0

00
 r

es
id

en
ts

, 
w

ith
 v

er
y 

lim
ite

d 
re

so
rt

-o
ri

en
te

d 
an

d 
co

m
m

er
ci

al
 u

se
s.

  
D

ur
in

g 
th
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 d
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e,
 t
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 d

ev
el

op
m

en
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W
ai

le
a 

Re
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 c

ou
pl

ed
 w

ith
 n

um
er

ou
s 

co
nd

om
in

iu
m

 p
ro

je
ct

s 
al

on
g 

So
ut

h 
K

ih
ei

 R
oa

d 
se

rv
ed

 t
o 

cr
ea

te
 a

 d
es

ir
ab

le
 v

is
ito

r 
de

st
in

at
io

n.
  A

t t
he

 s
am

e 
tim

e,
 K

ih
ei

 w
as

 id
en

tif
ie

d 
as

 th
e 

m
os

t 
ap

pr
op

ri
at

e 
lo

ca
tio

n 
fo

r 
re

si
de

nt
 h

ou
si

ng
 f

or
 t

he
 e

m
pl

oy
ee

s 
of

 
th

e 
So

ut
h 

an
d 

W
es

t M
au

i r
es

or
t a
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 to
 s

up
po
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 th

e 
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tu
ra

l 
an

d 
in
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ig

ra
tin

g 
po

pu
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tio
n 

gr
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f t
he

 is
la
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.  
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 1

98
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 t
he

 p
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ul
at

io
n 

ha
d 

m
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e 
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an
 d
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ed
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o 
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ou
t 
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00

0 
pe
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 s

ub
st

an
tia

l 
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m
m

er
ci

al
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ng
 d

ev
el

op
ed

, 
an

d 
th

e 
re

gi
on
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 w
el

l-e
st
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he
d 
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 a

 d
es

ir
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le
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at

io
n 

lo
ca

le
 o

ffe
ri

ng
 a

 w
id

e 
va

ri
et

y 
of
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 u

ni
ts
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W
hi

le
 t

he
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ea
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m
ak
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 a

re
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 c
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tin
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d 
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 b
e 
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m

in
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ed
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y 
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rt

/t
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ie

nt
-o

ri
en

te
d 

an
d 

no
n-

re
si

de
nt

 u
se
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nd
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w

ne
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hi
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th

e 
in
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nd
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re
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f K
ih

ei
 b

eg
an
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ei

ng
 d

ev
el

op
ed
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ap

id
 p
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e 
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r 
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l r
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en
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ho
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eh
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.  
 O

ve
r 

th
e 

ne
xt
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w
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si

de
nt

 p
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ul
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io
n 

m
or

e 
th

an
 tr

ip
le

d.
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iti

al
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 d
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g 
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ge
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t 
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en
te

d 
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t 
w
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ve

lo
pe

d 
as

 v
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an
t 

ho
m

e 
si
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e 

th
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r 
th

e 
m

os
t 
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) b
ui
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t i
nd
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id

ua
lly
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s 

"c
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H
ow

ev
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e 
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d 
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 l
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r 
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s 
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t 
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od

ay
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 p
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l 

in
ve
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e 
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w
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m
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t d
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40
 p

er
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eg

io
na

l h
ou

se
ho

ld
s 

ar
e 

in
 m
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 p
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 p
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s 
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50
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 p
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 d
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d 

th
at

 th
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 c

on
tin

ue
 to

 
fa

vo
r 

si
ng

le
 

fa
m

ily
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m
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t 
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de
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w
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 p
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m
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d 
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 b
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th
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t p
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s 
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U
nt

il 
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ie
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n 

th
is

 d
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t o
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he
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te
ri
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ub
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vi
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on
s 

an
d 

m
ul

tif
am

ily
 

de
ve
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en
t 
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pu
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ho
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in
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 u
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m
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 p
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pe
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pe
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Bu
t, 

gi
ve

n 
th

e 
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si
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lit

y 
of

 t
he

 r
eg

io
n 

am
on

g 
va

ca
tio

n 
ho

m
e 

pu
rc
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se

rs
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nd
 t

he
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xc
ep

tio
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lly
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ig
h 
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t 

un
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el
l-c

ap
ita
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ed
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on
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es

id
en

t 
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ye
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 b
eg

an
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qu
ir

e 
ho
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es
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un
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m
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n-
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te
n 

ou
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m

pe
tin

g 
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e 
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eg
m

en
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e 
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ve
nt
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St
ud

ie
s 
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ne

 f
or
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he

 C
ou

nt
y 

an
d 

w
hi

ch
 w

e 
ha

ve
 c

om
pl

et
ed

, 
in

di
ca

te
 

th
at

 
ci

rc
a 

25
 

to
 

35
-p

lu
s 

pe
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en
t 
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de
m

an
d 

fo
r 

re
si

de
nt

ia
l 

un
its

 i
n 

 K
ih

ei
-M

ak
en

a 
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 c
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at
ed
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y 

no
n-

re
si

de
nt

 
pu
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. 
 T

hi
s 

tr
en

d 
is

 a
nt

ic
ip

at
ed

 t
o 
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nt

in
ue

 u
na
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te

d 
ap

ar
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ro
m

 c
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al
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en
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s.
   

W
hi
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pu
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re
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ri
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ca
n 

be
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ie
d 

to
 

so
m
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te
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ri
es

 o
f h

ou
si

ng
 (s

pe
ci

fic
al
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w
er

 in
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m
e 

an
d 

w
or

kf
or

ce
 

ho
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in
g 

ty
pe
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, 

th
er

e 
w

ill
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lw
ay

s 
be

 c
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pe
tin

g 
no
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si
de

nt
 

pu
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n 
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m
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t-p
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d 

in
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Th
us
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in
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r 

to
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ie

ve
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ar
ke

t 
st
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nd
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uf
fic
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nt

 s
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y 
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r 

re
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de
nt

 f
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, i
t 
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ec
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 t
o 

pr
ov
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e 

su
ita

bl
e 

ty
pe

s 
an

d 
am

ou
nt

s 
of

 p
ro

du
ct

 t
o 

sa
tia

te
 t

hi
s 

de
m

an
d 

w
hi

ch
 w

ill
 p

re
se

nt
 

its
el

f w
ith

in
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si
de

nt
 n

ei
gh

bo
rh

oo
ds

. 

N
ot

w
ith
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 b
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c 
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 p
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nt
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ei
ng
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ri

en
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d,
 

re
si

de
nt

ia
l 
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tr
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tio
n 

in
 

G
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at
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e 
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hr

ee
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nd
 w

e 
an

tic
ip

at
e 

w
ill

 c
on

tin
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s 

lo
ng

 a
s 
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bl
e 
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nd

s 
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e 
m
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e 
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t. 
 

A
m

on
g 

th
e 

pr
im

ar
y 
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on
s 

fo
r t

hi
s 

co
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lu
si

on
 a

re
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�
Th

e 
re

gi
on
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ov
id

es
 

fo
r 

a 
qu

al
ity

, 
co

m
pr

eh
en

si
ve

, 
m

od
er

n,
 s

ub
ur

ba
n 

lif
es

ty
le

. 

�
Th

er
e 

is
 a

 s
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ity

 o
f 

al
te

rn
at

iv
e,

 e
nt

itl
ed

 a
cc

ep
ta

bl
e 

de
ve

lo
pm

en
t a

re
as

 th
ro

ug
ho

ut
 th

e 
is

la
nd

. 

�
In

 a
dd

iti
on

 t
o 

th
e 

in
-c

om
m

un
ity

 a
va

ila
bi

lit
y 

of
 a

 b
ro

ad
 

ra
ng

e 
of

 c
om

m
er

ci
al

, 
in

du
st

ri
al

 a
nd

 s
er

vi
ce

 b
us

in
es

se
s,

 
K

ih
ei

 is
 p

ro
xi

m
at

e 
to

 g
oo

ds
, s

er
vi

ce
s,

 a
nd

 s
up

po
rt

 u
se

s 
in

 
C

en
tr

al
 M

au
i. 

�
Re

la
tiv

e 
ea

se
 o

f 
ac

ce
ss

 to
 m

aj
or

 S
ou

th
 M

au
i a

nd
 C

en
tr

al
 

M
au

i e
m

pl
oy

m
en

t c
en

te
rs

 a
nd

 o
th

er
 a

re
as

 o
f t

he
 is

la
nd

. 

�
A

 
w

ar
m

, 
ge

ne
ra

lly
 

dr
y 

cl
im

at
e 

co
ns

id
er

ed
 

hi
gh

ly
 

de
si

ra
bl

e 
by

 m
an

y 
re

si
de

nt
s 

an
d 

pa
rt

ic
ul

ar
ly

 f
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or
ed

 b
y 

no
n-
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de
nt
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�
Su

pe
ri

or
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ie
w

 p
an
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as
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om
 m

an
y 

in
te
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or
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. 

Re
la

tiv
e 

to
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t 

ne
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 i
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an
d 

ar
ea

s,
 t

he
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an

ce
 b

et
w

ee
n 

de
m

an
d 

an
d 

su
pp

ly
 i

n 
K

ih
ei

-M
ak

en
a 
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s 

be
en

 m
or

e 
st
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le
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al

th
ou

gh
 l
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e 

el
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w
he
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 m
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ke

t 
re

m
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ns
 s
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ew
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t 

un
de

r-
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pp
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d 
(ju

st
 n

ot
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cu
te

ly
) 

fr
om

 l
on

g-
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nd
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Th
er

e 
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m
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ns
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gn
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nt
 

un
m

et
 

ne
ed

s 
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r 
ad
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rd
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 h
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si
ng
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pp
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ni
tie

s. 
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ro
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s 
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ec
tin

g 
th

e 
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ob
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le
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id
 t

o 
lo

ng
-te

rm
 r

eg
io

na
l 

de
m

an
d 

fo
r 

th
e 

re
si
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ia
l u
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ts
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ud
y 
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 p
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ng
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in
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e 
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on
al

 h
ou
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n 
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st

ud
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ar
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ed
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n 
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tio
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 d
em

og
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ph
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y 
an
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co
m

e 
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pp
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 p
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 d
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te
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us
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 C
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n 

of
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nt
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 m
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t 
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pp
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 b
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its

 
m

ee
tin

g 
C

ou
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 d
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 p
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en
er
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ke

t l
ev

el
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iv
e 

w
ith

 
ot

he
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 r
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en

tia
l 

pr
od

uc
t 

in
 t

he
 s

tu
dy

 a
re
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an
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TABLE  1

 Additional
Units

Required
2009 2010 2015 2020 2025 2030 by 2030 (1)

Scenario One: Planning Department June 2006 Baseline Population Forecasts

Resident Population 27,750 28,114 30,597  33,227 35,962 38,757
Average Household Size 2.51 2.50 2.48 2.46 2.44 2.42
Total Resident Units Required 11,056 11,246 12,338 13,507 14,739 16,015
Vacancy Allowance 332 337 370 405 442 480
  (3 % of resident unit demand)
Non-Resident Purchaser Allowance 2,764 2,811 3,084 3,377 3,685 4,004
  (25%  of resident unit demand)

TOTAL MARKET UNIT DEMAND 14,151 14,394 15,792 17,289 18,865 20,500 7,000

Scenario Two: Planning Department June 2006 Historical Trend Run Population Forecasts

Resident Population 27,750 29,177 32,358 35,726 39,258 42,741
Average Household Size 2.51 2.49 2.46 2.43 2.40 2.37
Total Resident Units Required 11,056 11,718 13,154 14,702 16,358 18,034
Vacancy Allowance 553 586 658 735 818 902
  (5% of resident unit demand)
Non-Resident Purchaser Allowance 3,317 3,515 3,946 4,411 4,907 5,410
  (30%  of resident unit demand)

TOTAL MARKET UNIT DEMAND 14,925 15,819 17,757 19,848 22,083 24,346 10,846

CONCLUDED HOUSING UNIT DEMAND RANGE

Existing 2009-2010 2011-2015 2016-2020 2021-2025 2026-2030 Totals
MINIMUM DEMAND
   Periodic 651 243 1,398 1,497 1,576 1,634 7,000
   Cumulative 651 243 1,803 3,463 5,202 7,000
   Average Annual Demand (2) 121 312 332 348 359

MAXIMUM DEMAND
   Periodic 1,425 894 1,939 2,090 2,235 2,264 10,846
   Cumulative 1,425 894 3,188 5,635 8,226 10,846
   Average Annual Demand (2) 447 459 489 518 524

MID-POINT DEMAND
   Periodic 1,038 568 1,668 1,794 1,906 1,949 8,923
   Cumulative 1,038 568 2,496 4,549 6,714 8,923
   Average Annual Demand (2) 284 386 411 433 442

(1)  There are an estimated 13,500 housing units in the Kihei-Makena study area as of year-end 2008 (extrapolated figure).
(2)  Existing (or latent) demand is assumed absorbed evenly from 2011 though 2030.  None assumed absorbed in 2009-10 due to recession.

Source: US Census,  County of Maui Planning Dept "Socio-Economic Forecast: Report", Various and The Hallstrom Group, Inc.

Wailea, Maui, Hawaii

QUANTIFICATION OF HOUSING UNIT DEMAND FOR THE
KIHEI-MAKENA STUDY AREA  2009 to 2030

Market Study of the Proposed Honuaula Community
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TABLE  3

1.  Based on HUD/Maui County Criteria
Below-Moderate  to Above-Moderate to

Grouping Low Income Moderate Income Gap Group Income
Household Income as a Percent of County Median 80% or less 81% to 120% 121% to 160%

 Gross Household Monthly Income, Using Maximum for Category (1) $5,027 $7,540 $10,053
  Amount Available for Debt Service (2) $1,508 $2,262 $3,016

 Maximum Mortgage Amount (3) $265,592 $398,387 $531,183

 Down payment at 5% of Sales Price $13,979 $20,968 $27,957

 Total Affordable Purchase Price, Maximum for Category $279,571 $419,355 $559,140

  Indicated Affordable Price Range for Category (Rounded) Up to $280,000 $280,000 to $420,000 $420,000 to $560,000

2.  Based on Conventional Financing Criteria
Below-Moderate  to Above-Moderate to

Grouping Low Income Moderate Income Gap Group Income

 Gross Household Monthly Income $5,027 $7,540 $10,053
 Maximum Allowable Housing Expense (4) $1,407 $2,111 $2,815

 Maximum Mortgage Amount (5) $247,803 $371,793 $495,783

 Down payment at 20% of Sales Price (6) $61,951 $92,948 $123,946

 Total Affordable Purchase Price $309,754 $464,741 $619,729

  Indicated Affordable Price Range for Category (Rounded) Up to $310,000 $310,000 to $465,000 $465,000 to $620,000

Note:  Total Purchase Price estimate excludes any points associated with financing.

(1)  Utilizing US HUD 2009 median household income for Island of Maui of $75,400 annually (excluding Hana).
(2)  Based on Maui County mortgage affordability criteria at 30% of gross income for a three bedroom house, apart from any reserves.
(3)  Assuming 5.50% annual interest and 30 year mortgage with 5% down payment, no discount points.
(4)  Conventional financing with maximum monthly mortgage payment at 28% of gross income, apart from any reserves.
(5)  Assuming 5.50% annual interest and 30 year mortgage, with 20% down payment.
(6)  Conventional financing standard.

Source:  Maui County Dept. of Housing and Human Concerns, and The Hallstrom Group, Inc.

ESTIMATE OF HOUSING PRICE AFFORDABILITY FOR MAUI RESIDENTS
Market Study of the Proposed Honuaula Community

Wailea, Maui , Hawaii
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TABLE  5

Land Use Forecast Land Use Forecast South Maui Advisory Committee
Estimate Title Technical Study Technical Resource Study Development Projects Final Recommendations

Dated June 1992 November 2006 July 2008 March 2009

Purpose To support the 1998 Update To support the on-going To support the on-going To support the on-going
of the Kihei-Makena updating of the Kihei-Makena updating of the Kihei-Makena updating of the Kihei-Makena

Community Plan Community Plan Community Plan Community Plan

Prepared By Wilson Okamoto & Assoc. PlanPacific Inc. Long Range Planning Div. Maui General Plan
Dept. of Planning, Maui County Advisory Committee

Basis Terminology "Developable Lands (in Acres)" "Supply of Potential Housing "Projects by Geographic "GPAC Directed
Units on Vacant Lands Map Extent" Growth Map"
Planned for Housing"

Basis Derivation All parcels with no improvements "Known Projects" that have All projects over 6 units/4 lots that Evolution of July 2008 map to
and meeting developable criteria, appropriate Community Plan have "come to the attention" of  Dept correspond to proposed Growth

based on SLUC designation designations for housing regardless of approval status (2) Boundaries, includes approved
and proposed additions

Estimate of Available Supply (1)

   "Approved" per Basis
     Single Family 8,692 1,987 2,741 No Distinction by Unit Type
     Multi Family 15,480 1,950 2,971  
     Rural/Agriculture 115 200 (3)
             Sub-Total 24,287 4,137 5,712 5,019    (4)

   "Proposed"/Other None None
     Single Family 6,388 No Distinction by Unit Type
     Multi Family 2,192
             Sub-Total 8,580 765    (5)

    Total Estimated Units (All Types) 24,287 4,137 14,292 5,784        

(1)  For consistency purposes, where estimates were expressed in acres instead of unit counts the conversion formulas expressed in the November 2006 forecasts were employed,
          which call for 4 units per acre on Single Family development sites, 20 units per acre on Multi Family, and 1.4 units per acre for rural/ag lands.
(2)  Projects divided into three categories "Planned/Committed", having conforming Comm Plan and zoning status, or otherwise fully approved; "Planned/Designated", having
          appropriate Urban or Rural designation on Comm Plan but no zoning entitlements; and, "Proposed", which are lacking Comm Plan Urban or Rural designation.
(3)  Not identified as separate category.
(4)  GPAC Maps include only a portion of the "Proposed/Designated" Ohukai Village project, and as less intense "Country Town".  Based on allocation of 1,000 total units for the
          Kihei Mauka expansion area, it is extrapolated that the unit count for this development has been revised downward from 928 total units to circa 235 total units; likely all single family.
(5)  Only two "Proposed" projects from the LRPD Map (one only partially) are included on the GPAC Map, both in the Kihei Mauka area.   However, the units counts have also
          been trimmed in these projects, moving downward from a total of 1,617 units to an extrapolated allocation estimate of 765 total units; likely all single family.

Source: As cited, and The Hallstrom Group, Inc.

COMPARISON OF PROPOSED KIHEI-MAKENA AREA LONG-TERM RESIDENTIAL SUPPLY ESTIMATES OVER TIME

All Estimates Include the Proposed Subject Property and Unit Count/Mix at Time of Estimate
Wailea, Maui, Hawaii

Market Study of the Proposed Honuaula Community
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TABLE   6

Year          2002         2003 2004 2005 2006 2007 2008 2009

Sales Volume $165,996,006 $333,401,534 $259,592,930 $357,254,398 $346,281,181 $281,636,285 $220,563,811 $100,674,057
   Percent Annual Change 100.8% -22.1% 37.6% -3.1% -18.7% -21.7% -54.4%

Number of Sales 284 540 299 289 274 230 181 99
   Percent Annual Change 90.1% -44.6% -3.3% -5.2% -16.1% -21.3% -45.3%

Average Sales Price $584,493 $617,410 $868,204 $1,236,174 $1,263,800 $1,224,506 $1,218,585 $1,016,910
   Percent Annual Change 5.6% 40.6% 42.4% 2.2% -3.1% -0.5% -16.5%

Median Sales Price
  Kihei $385,000 $410,000 $549,000 $715,000 $729,000 $730,000 $718,909 $520,000
   Percent Annual Change 6.5% 33.9% 30.2% 2.0% 0.1% -1.5% -27.7%

Wailea/Makena $950,000 $1,287,500 $1,550,000 $1,982,500 $1,580,000 $2,028,500 $2,300,000 $2,650,000
   Percent Annual Change 35.5% 20.4% 27.9% -20.3% 28.4% 13.4% 15.2%

SUMMARY OF SUBJECT AREA SINGLE FAMILY RESIDENTIAL MARKET ACTIVITY
Market Study of the Proposed Honuaulu Community

Wailea, Maui, Hawaii
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Note:  Statistics may not include all "original/developer" sales in 2002 and 2003.

(1)  2009 year-end estimates based on data through April.

Source:  Hawaii Information Service, Maui  MLS and The Hallstrom Group, Inc.
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TABLE  7

Year          2002         2003 2004 2005 2006 2007 2008 2009

Sales Volume $210,138,947 $343,465,646 $408,090,219 $595,399,503 $492,906,035 $630,275,954 $535,444,296 $149,681,985
   Percent Annual Change 63.4% 18.8% 45.9% -17.2% 27.9% -15.0% -72.0%

Number of Sales 739 1,044 975 986 567 723 486 216
   Percent Annual Change 41.3% -6.6% 1.1% -42.5% 27.5% -32.8% -55.6%

Average Sales Price $284,356 $328,990 $418,554 $603,853 $869,323 $871,751 $1,101,737 $692,972
   Percent Annual Change 15.7% 27.2% 44.3% 44.0% 0.3% 26.4% -37.1%

Median Sales Price
  Kihei $158,000 $190,000 $269,000 $355,000 $395,000 $425,000 $395,000 $312,500
   Percent Annual Change 20.3% 41.6% 32.0% 11.3% 7.6% -7.1% -20.9%

Wailea/Makena $515,000 $560,000 $737,500 $1,105,025 $1,400,500 $1,328,775 $2,200,000 $1,762,500
   Percent Annual Change 8.7% 31.7% 49.8% 26.7% -5.1% 65.6% -19.9%

SUMMARY OF SUBJECT AREA MULTI FAMILY RESIDENTIAL MARKET ACTIVITY
Market Study of the Proposed Honuaulu Community

Wailea, Maui, Hawaii
Excludes Maalaea
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TABLE   8

Year          2002         2003 2004 2005 2006 2007 2008 2009

Sales Volume $40,534,516 $37,024,500 $94,429,970 $99,963,990 $45,856,900 $35,323,250 $14,192,500 $130,597,500
   Percent Annual Change -8.7% 155.0% 5.9% -54.1% -23.0% -59.8% 820.2%

Number of Sales 55 54 132 64 31 23 10 36
   Percent Annual Change -1.8% 144.4% -51.5% -51.6% -25.8% -56.5% 260.0%

Average Sales Price $736,991 $685,639 $715,379 $1,561,937 $1,479,255 $1,535,793 $1,419,250 $3,627,708
   Percent Annual Change -7.0% 4.3% 118.3% -5.3% 3.8% -7.6% 155.6%

Median Sales Price
  Kihei $230,000 $275,000 $285,000 $375,000 $632,500 $675,000 $323,500 $350,000
   Percent Annual Change 19.6% 3.6% 31.6% 68.7% 6.7% -52.1% 8.2%

Wailea/Makena $395,000 $545,000 $850,000 $1,637,500 $1,250,000 $2,000,000 $2,775,000 $3,925,682
   Percent Annual Change 38.0% 56.0% 92.6% -23.7% 60.0% 38.8% 41.5%

SUMMARY OF SUBJECT AREA VACANT LAND MARKET ACTIVITY
Market Study of the Proposed Honuaulu Community

Wailea, Maui, Hawaii
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(1)  2009 year-end estimates based on data through April.

Source:  Maui  MLS and The Hallstrom Group, Inc.
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TABLE  9

Resort Community Pre-2000 2001-2008

1.  Wailea  (2)
        Condominium 1,302 413
           Annual Average 52.1 51.6

        Single Family 506 154
           Annual Average 20.2 19.3

         Project Total 1,808 567
           Cumulative Annual Average 72.3 70.9

2.  Kaanapali  (3)
        Condominium 1,535 387
           Annual Average 42.6 48.4

        Single Family 383 112
           Annual Average 12.8 14.0

         Project Total 1,918 499
           Cumulative Annual Average 55.4 62.4

3.  Kapalua  (4)
        Condominium 564 98
           Annual Average 24.5 12.3

        Single Family 190 56
           Annual Average 14.6 7.0

         Project Total 754 154
           Cumulative Annual Average 39.1 19.3

4.  Makena
        Condominium No Resort-Residential Projects Undertaken to date by Master Resort Developer
        Single Family
        Project Total

Pre-2000 2001-2008 2009-2010 2011-2015 2016-2020 2021-2025 2026-2030 Total
     Maui Resort Totals
        Condominium Sales 3,401 898 150 500 525 550 550 2,275
           Annual Average  (5) 94.5 112.3 75.0 100.0 105.0 110.0 110.0 103.4

        Single Family Sales 1,079 322 50 200 225 250 275 1,000
           Annual Average  (5) 36.0 40.3 25.0 40.0 45.0 45.0 45.0 45.5

         Island Total 4,480 1,220 200 700 750 800 825 3,275
           Annual Average 130.4 152.5 100.0 140.0 150.0 155.0 155.0 148.9

(1)  Figures for 2001-2008 may include some recently developed product which has yet to sell.
(2)   Resort-residential development commenced in the resort in 1975; both single and multi-family uses.
(3)   Resort condominium development commenced in 1964, and single family subdivision in 1970.
(4)  Multi-family construction began in 1977, and single family development in 1987.
(5)  Annual average based from earliest year for product among the communities cited.

Source:  The Hallstrom Group, Inc.

Projected

SUMMARY OF MAUI RESORT-RESIDENTIAL DEMAND IN MAJOR MAUI RESORT COMMUNITIES
HISTORIC AND PROJECTED

Historic

Market Study of the Proposed Honuaula Community
Wailea, Maui, Hawaii

Based on Construction and Original/Developer Sales (1)

Historic
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TABLE  11

TOTAL
Segment UNITS 2009-2010 2011-2015 2016-2020 2021-2025 2026-2030 Total

Single Family  (1)

  Identified Supply (2,3) 2,638 275 625 850 750 138 2,638
  Market Share Percentage of Total Supply 47% 61% 59% 56% 28% 54%

Regional SF Lot/Home Demand (mid-point) 4,950 341 1,118 1,129 1,169 1,193 4,950

Shortage or (Excess) Supply 2,312 66 493 279 419 1,055 2,312

Potential Residual Subject SF Demand
  at 100% Capture Rate 2,312 66 493 279 419 1,055 2,312
  at 90% Capture Rate 2,081 59 444 251 377 950 2,081

Multi Family 

  Identified Supply (2,4) 2,256 305 400 600 600 351 2,256
  Market Share Percentage of Total Supply 53% 39% 41% 44% 72% 46%

Regional MF Unit Demand (mid-point) 3,952 227 810 903 996 1,016 3,952

Shortage or (Excess) Supply 1,696 (78) 410 303 396 665 1,696

Potential Residual Subject MF Demand
  at 100% Capture Rate 1,696 -78 410 303 396 665 1,696
  at 90% Capture Rate 1,526 -70 369 273 356 599 1,526

Total Single and Multi Family

  Identified Supply 4,894 580 1,025 1,450 1,350 489 4,894
  Market Share Percentage of Total Supply 100% 100% 100% 100% 100% 100%

Regional Total Unit Demand (mid-point) 8,902 568 1,928 2,032 2,165 2,209 8,902

Shortage or (Excess) Supply 4,008 (12) 903 582 815 1,720 4,008

Potential Residual Subject Demand
  at 100% Capture Rate 4,008 -12 903 582 815 1,720 4,008
  at 90% Capture Rate 3,607 -11 813 524 734 1,548 3,607

(1)  Includes lots and finished homes.
(2)  Timing of unit development based on information from numerous sources, including media articles, developer projections, Maui Affordable Residential Housing Study (12/2006), 
         and logistic/market realities.
(3)  Includes recently finished but unsold inventory totaling some 225 lots/homes.  Adjusted to exclude the proposed subject homes/lots as estimated by GPAC/LRPD.
(4)  Includes recently finished but unsold inventory totaling some  285 units.  Adjusted to exclude the proposed subject units as estimated by GPAC/LRPD.

Source: Maui County, Developers/Agents, & The Hallstrom Group, Inc.

Sales Period

PROJECTION OF POTENTIAL SUBJECT UNIT ABSORPTION USING THE RESIDUAL METHOD BASED ON
TOTAL DEMAND FOR RESIDENTIAL UNITS IN THE KIHEI-MAKENA STUDY AREA

Market Study of the Proposed Honuaula Community
Wailea, Maui Hawaii

Based on GPAC Final Recommendations Relative to LRPD July 2008  "Planned" Unit Counts
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TABLE  15

County C& C of Honolulu Maui Kauai Hawaii State Totals

Resident Population 918,194 144,159 64,061 173,290 1,283,388

De Facto Population 1,000,194 189,159 84,061 198,290 1,471,704

1.  Summary of Inventory

Number of Major Retail Centers 123 51 16 36 226

Gross Leasable Area in Centers (1) 16,555,631 3,875,941 1,218,989 3,110,518 24,761,079
  (Square Feet)

Other Gross Leasable Area (2) 3,475,000 510,000 192,500 625,000 4,802,500
  (Square Feet)

Total Estimated Commercial GLA 20,030,631 4,385,941 1,411,489 3,735,518 29,563,579
  (Square Feet)

2.  Per Capita Spatial Allowance
      (Square Feet per Person)

Per Resident Population Member 21.82 30.42 22.03 21.56 23.04

Per De Facto Population Member 20.03 23.19 16.79 18.84 20.09

(1)  Complexes with circa 50,000 square feet and up.
(2)  Includes smaller projects and hotels.  Does not include space within mixed-use, multi-tenant buildings located in Light Industrial parks.

Source:  CB Richard Ellis, State DBEDT and The Hallstrom Group, Inc.

SUMMARY OF EXISTING RETAIL/RESTAURANT COMMERCIAL SPACE DEVELOPMENT IN HAWAII
Market Study of the  Proposed Honuaula Community

Wailea, Maui, Hawaii
As of First Quarter 2009, Major Islands Only
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TABLE  18

Occupancy &
Use Begins

Development Year 1 2 3 4 5 6 7 8

Worker Requirements (1)
  Infrastructure Construction (2) 189 95 95 47      
  Golf Course Construction  (2) 75 75        
  Commercial Construction (3)  30 38   24   
  Unit/Home Construction (3)  199  240 281 305 305 305 305
  Golf Course Employees  (4) 28 28 28 28 28 28
  Commercial Businesses Workers (5) 143 205 205 205 250 270
  Maint. & Common Element Staff (6)  14 21 28 35 42 49
  Off-Site Employees (7) 87 132 184 192 187 197 206 215

TOTAL EMPLOYMENT CREATED 351 531 741 775 754 795 832 868

Worker Wages
  Infrastructure (8) $13,433,200 $6,716,600 $6,716,600 $3,358,300 $0 $0 $0 $0
  Golf Construction (8) $5,325,000 $5,325,000 $0 $0 $0 $0 $0 $0
  Commercial Construction (8) $0 $2,152,957 $2,663,210 $0 $0 $1,692,167 $0 $0
  Unit/Home Construction (8) $0 $14,132,431 $17,046,492 $19,960,554 $21,664,554 $21,664,554 $21,664,554 $21,664,554
  Golf Course/Clubhouse Employees (9) $0 $0 $840,000 $840,000 $840,000 $840,000 $840,000 $840,000
  Commercial Businesses Workers (10) $0 $0 $4,845,000 $6,970,000 $6,970,000 $6,970,000 $8,500,000 $9,180,000
  Maint. & Common Element Staff  (11) $0 $0 $590,864 $877,864 $1,164,864 $1,451,864 $1,738,864 $2,025,864
  Off-Site Employees (11) $3,574,626 $5,398,086 $7,537,736 $7,885,905 $7,665,366 $8,082,541 $8,463,636 $8,828,946

TOTAL ANNUAL WAGES PAID $22,332,826 $33,725,074 $40,239,902 $39,892,623 $38,304,784 $40,701,125 $41,207,054 $42,539,364

(1)  All job counts expressed as "full-time" equivalent positions.
(2)  Based on one worker year for every $500,000 in construction costs.
(3)  Based on one worker year for every $300,000 in construction costs.
(4)  For course operations and pro shop only.  Workers in clubhouse commercial areas accounted for in "Commercial Businesses" category.
(5)  For employees in non-golf clubhouse businesses and in the two commercial centers.  Ratio of one FTE worker for each 400 SF of GLA.
(6)  Includes common element administration and maintenance staff of 7 jobs, and ratio of one full-time-equivalent landscaping/maintenance/repair worker for every 15 units.
(7)  Off-site employees at 33% of on-site workers.
(8)  Based on average annual wages of $71,000.
(9)  Based on average annual wage of $30,000.
(10)  Based on average annual wage of $34,000.
(11)  Based on average annual wage of $41,000.

Source: Various, and The Hallstrom Group, Inc.

Initial Product Built

EMPLOYEE JOB COUNT AND WAGE ESTIMATES
Market Study of the Proposed Honuaula Community

Wailea, Maui, Hawaii
All Amounts Expressed in Constant, Uninflated 2009 Dollars

Infrastructure and

TABLE  18  -- Continued

Stabilized
Totals for Years Annually

Development Year 9 10 11 12 13 1 Through 13 Thereafter

Worker Requirements (1)
  Infrastructure Construction (2)        426  
  Golf Course Construction  (2)       150   
  Commercial Construction (3)      92  
  Unit/Home Construction (3) 288 272  272 224 28 3,024  
  Golf Course Employees  (4) 28 28 28 28 28 308 28
  Commercial Businesses Workers (5) 270 270 270 270 270 2,628 270
  Maint. & Common Element Staff (6) 56 63 70 77 84 544 84
  Off-Site Employees (7) 212 209 211 198 136 2,366 136

TOTAL EMPLOYMENT CREATED 855 842 851 797 546 9,537 518

Worker Wages
  Infrastructure (8) $30,224,700
  Golf Construction (8) $10,650,000
  Commercial Construction (8) $6,508,333
  Unit/Home Construction (8) $20,471,754 $19,278,954 $19,278,954 $15,870,954 $2,016,769 $214,715,076  
  Golf Course/Clubhouse Employees (9) $840,000 $840,000 $840,000 $840,000 $840,000 $9,240,000 $840,000
  Transient Unit Support Employees (10) $9,180,000 $9,180,000 $9,180,000 $9,180,000 $9,180,000 $89,335,000 $9,180,000
  Maint. & Common Element Staff  (11) $2,312,864 $2,599,864 $2,886,864 $3,173,864 $3,460,864 $22,284,505 $3,460,864
  Off-Site Employees (11) $8,696,352 $8,563,758 $8,658,468 $8,103,738 $5,558,348 $97,017,503 $5,558,348

TOTAL ANNUAL WAGES PAID $41,500,970 $40,462,576 $40,844,286 $37,168,556 $21,055,981 $479,975,118 $19,039,212

(1)  All job counts expressed as "full-time" equivalent positions.
(2)  Based on one worker year for every $500,000 in construction costs.
(3)  Based on one worker year for every $300,000 in construction costs.
(4)  For course operations and pro shop only.  Workers in clubhouse commercial areas accounted for in "Commercial Businesses" category.
(5)  For employees in non-golf clubhouse businesses and in the two commercial centers.  Ratio of one FTE worker for each 400 SF of GLA.
(6)  Includes common element administration and maintenance staff of 7 jobs, and ratio of one full-time-equivalent landscaping/maintenance/repair worker for every 15 units.
(7)  Off-site employees at 33% of on-site workers.
(8)  Based on average annual wages of $71,000.
(9)  Based on average annual wage of $30,000.
(10)  Based on average annual wage of $34,000.
(11)  Based on average annual wage of $41,000.

Source: Various, and The Hallstrom Group, Inc.

EMPLOYEE JOB COUNT AND WAGE ESTIMATES
Market Study of the Proposed Honuaula Community

Wailea, Maui, Hawaii
All Amounts Expressed in Constant, Uninflated 2009 Dollars
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TABLE  19

2013
Occupancy
Commences

Development Year 3 4 5 6 7 8
Cumulative Unit/Home Development

   Multifamily Unit Development 76 158 246 334 422 510
   Single Family Home Development 25 55 90 130 170 210

  Total Finished Rooms/Units/Homes 101 213  336 464 592 720

Use by Product type
   Full-Time Resident Multifamily Units 69 138 207 276 345 414
   Non-Resident Multifamily Units 7 20 39 58 77 96
   Full-Time Resident Single Family Homes 5 11 18 26 34 42
   Non-Resident Single Family Homes 20 44 72 104 136 168
    Total 101 213 336 464 592 720

Average Daily Resident/Guest Population

   Full-Time Residents  (1) 181 365 551 740 929 1,117
   Non-Residents and Their Guests  (2) 15 36 62 91 119 148
  Total De Facto Population 196 401 613 831 1,048 1,265

  Total Full-Time Resident Population 181 365 551 740 929 1,117

   Estimated Actual Public School Children (3) 44 88 132 178 223 268

FULL-TIME RESIDENT HOUSEHOLD INCOME (4) $8,103,000 $16,315,500 $24,637,500 $33,069,000 $41,500,500 $49,932,000

OWNER/GUEST DISCRETIONARY
  (TAXABLE) EXPENDITURES (5) $7,474,470 $15,837,715 $25,089,735 $34,739,970 $44,390,205 $54,040,440

(1) Assumes 98% occupancy of units with average household size of 2.5 persons.
(2) Assumes 20% occupancy with average party size of 2.8 persons.
(3) Estimated at 24% of the resident population.
(4) Estimated at circa $109,500 annually per full-time resident household based on unit mix and pricing guidelines, or about 145% of the expected 2009 household average for Maui.
(5) Based on average daily expenditures of $400 daily for non-resident owners & guests, and 65% of resident household incomes..

Source: Various, and The Hallstrom Group, Inc.

DE FACTO POPULATION AND DISCRETIONARY EXPENDITURES
Market Study of the Proposed Honuaula Community

Wailea, Maui, Hawaii
All Amounts Expressed in Constant, Uninflated 2009 Dollars



TABLE  19  --  Continued

Stabilized Totals Years
Development Year 9 10 11 12 13 1 Through 13

Cumulative Unit/Home Development

   Multifamily Unit Development 598 656 684 712 750 750
   Single Family Home Development 250 290 330 370 400 400

  Total Finished Rooms/Units/Homes 848 946  1,014 1,082 1,150 1,150

Use by Product type
   Full-Time Resident Multifamily Units 483 522 531 540 549 549
   Non-Resident Multifamily Units 115 134 153 172 201 201
   Full-Time Resident Single Family Homes 50 58 66 74 80 80
   Non-Resident Single Family Homes 200 232 264 296 320 320
    Total 848 946 1,014 1,082 1,150 1,150

Average Daily Resident/Guest Population

   Full-Time Residents  (1) 1,306 1,421 1,463 1,504 1,541 1,541
   Non-Residents and Their Guests  (2) 176 205 234 262 292 292
  Total De Facto Population 1,482 1,626 1,696 1,766 1,833 1,833

  Total Full-Time Resident Population 1,306 1,421 1,463 1,504  1,541 1,541

   Estimated Actual Public School Children (3) 313 341 351 361 370 370

FULL-TIME RESIDENT HOUSEHOLD INCOME (4) $58,363,500 $63,510,000 $65,371,500 $67,233,000 $68,875,500 $496,911,000

OWNER/GUEST DISCRETIONARY
  (TAXABLE) EXPENDITURES (5) $54,936,150 $61,679,160 $66,779,670 $71,880,180 $77,034,710 $513,882,405

(1)  Assumes 98% occupancy of units with average household size of 2.5 persons.
(2)  Assumes 20% occupancy with average party size of 2.8 persons.
(3)  Estimated at 24% of the resident population.
(4)  Estimated at circa $109,500 annually per full-time resident household based on unit mix and pricing guidelines, or about 145% of the expected 2009 household average for Maui.
(5)  Based on average daily expenditures of $400 daily for non-resident owners & guests, and 65% of resident household incomes..

Source: Various, and The Hallstrom Group, Inc.

DE FACTO POPULATION AND DISCRETIONARY EXPENDITURES
Market Study of the Proposed Honuaula Community

Wailea, Maui, Hawaii
All Amounts Expressed in Constant, Uninflated 2009 Dollars

 
 

   
 P

ro
po

se
d 

H
on

ua
ul

a 
Co

m
m

un
ity

 

 
 

 
Pa

ge
 5

6 

It 
is

 p
ro

je
ct

ed
 t

he
 a

ve
ra

ge
 r

es
id

en
t 

ho
us

eh
ol

d 
si

ze
 w

ill
 b

e 
2.

5 
pe

rs
on

s,
 a

nd
 t

ha
t 

un
its

 w
ill

 b
e 

oc
cu

pi
ed

 o
n 

av
er

ag
e 

98
 p

er
ce

nt
 

of
 th

e 
tim

e.
  

Th
is

 e
qu

at
es

 to
 a

 s
ta

bi
liz

ed
 r

es
id

en
t p

op
ul

at
io

n 
of

 
1,

54
1 

pe
rs

on
s 

up
on

 b
ui

ld
-o

ut
.  

Th
es

e 
fig

ur
es

 a
re

 ta
ke

n 
fr

om
 o

ur
 

m
ac

ro
 d

em
an

d 
an

al
ys

is
. 

Ba
se

d 
on

 in
ve

st
ig

at
io

n 
of

 s
im

ila
r 

qu
al

ity
 p

ro
je

ct
s 

on
 M

au
i a

nd
 

in
 W

es
t H

aw
ai

i, 
w

e 
es

tim
at

e 
th

at
 th

e 
no

n-
re

si
de

nt
 u

ni
ts

 w
ill

 b
e 

oc
cu

pi
ed

 2
0 

pe
rc

en
t o

f t
he

 ti
m

e 
w

ith
 a

n 
av

er
ag

e 
pa

rt
y 

si
ze

 o
f 2

.8
 

pe
rs

on
s.

 
 

Th
is

 
ge

ne
ra

te
s 

an
 

av
er

ag
e 

da
ily

 
no

n-
re

si
de

nt
 

po
pu

la
tio

n 
co

un
t o

f 2
92

 p
er

so
ns

. 

Th
e 

to
ta

l d
e 

fa
ct

o 
po

pu
la

tio
n 

at
 b

ui
ld

-o
ut

 is
 fo

re
ca

st
 to

 b
e 

1,
83

3 
pe

rs
on

s.
 

O
f 

th
e 

fu
ll-

tim
e 

re
si

de
nt

 g
ro

up
, w

e 
es

tim
at

e 
24

 p
er

ce
nt

, o
r 

37
0 

pe
rs

on
s 

w
ill

 b
e 

of
 s

ch
oo

l a
ge

 (5
 to

 1
8)

.  

Ba
se

d 
on

 a
ffo

rd
ab

le
-p

ri
ci

ng
 g

ui
de

lin
es

 c
ou

pl
ed

 w
ith

 th
e 

le
ve

l o
f  

in
co

m
e 

ne
ce

ss
ar

y 
to

 s
up

po
rt

 th
e 

pu
rc

ha
se

 o
f t

he
 m

ar
ke

t-p
ri

ce
d 

in
ve

nt
or

y,
 w

e 
es

tim
at

e 
th

e 
av

er
ag

e 
an

nu
al

 in
co

m
e 

fo
r 

re
si

de
nt

 
ho

us
eh

ol
ds

 a
t H

on
ua

ul
a 

w
ill

 b
e 

$1
09

,5
00

 in
 2

00
9 

do
lla

rs
.  

Th
is

 is
 

th
e 

eq
ui

va
le

nt
 o

f 1
45

 p
er

ce
nt

 o
f M

au
i a

ve
ra

ge
 (e

xc
lu

di
ng

 H
an

a)
.  

D
ur

in
g 

oc
cu

pa
nc

y 
of

 t
he

 b
ui

ld
-o

ut
 p

er
io

d,
 t

he
 t

ot
al

 r
es

id
en

t 
ho

us
eh

ol
d 

in
co

m
e 

w
ill

 b
e 

$4
96

.9
 m

ill
io

n,
 a

nd
 a

t 
$6

8.
9 

m
ill

io
n 

an
nu

al
ly

 th
er

ea
fte

r. 

Th
e 

de
 f

ac
to

 p
op

ul
at

io
n 

of
 t

he
 p

ro
je

ct
 w

ill
 p

la
ce

 s
ig

ni
fic

an
t 

di
sc

re
tio

na
ry

 e
xp

en
di

tu
re

 d
ol

la
rs

 in
to

 th
e 

M
au

i e
co

no
m

y.
  T

hi
s 

w
ill

 b
e 

co
m

pr
is

ed
 o

f t
he

 y
ea

r-
ro

un
d,

 d
ai

ly
 e

xp
en

di
tu

re
s 

by
 th

e 
fu

ll-
tim

e 
re

si
de

nt
 g

ro
up

, 
an

d 
th

e 
pu

rc
ha

se
s 

m
ad

e 
by

 n
on

-
re

si
de

nt
 o

w
ne

rs
 a

nd
 g

ue
st

s 
du

ri
ng

 u
se

 o
f t

he
ir

 u
ni

ts
.  

In
 li

gh
t o

f 
th

e 
co

st
 o

f t
he

 m
ar

ke
t-p

ri
ce

d 
fin

is
he

d 
ho

m
es

 a
nd

 u
ni

ts
, t

he
 n

on
-

re
si

de
nt

 s
eg

m
en

t 
w

ill
 b

e 
in

 t
he

 u
pp

er
-in

co
m

e 
br

ac
ke

ts
 w

ith
 

su
bs

ta
nt

ia
l a

va
ila

bl
e 

in
co

m
e 

fo
r s

uc
h 

sp
en

di
ng

.  
   

W
e 

es
tim

at
e 

th
at

 fu
ll-

tim
e 

re
si

de
nt

 h
ou

se
ho

ld
s 

w
ill

 s
pe

nd
 a

bo
ut

 
50

 p
er

ce
nt

 o
f t

he
ir

 to
ta

l i
nc

om
e 

on
 d

is
cr

et
io

na
ry

 it
em

s, 
w

ith
 th

e 
re

m
ai

nd
er

 g
oi

ng
 t

ow
ar

ds
 m

or
tg

ag
e 

de
bt

 s
er

vi
ce

 a
nd

 f
ix

ed
 

ex
pe

ns
es

. 
 T

he
 d

ai
ly

 p
er

 c
ap

ita
 s

pe
nd

in
g 

by
 n

on
-r

es
id

en
t 

ow
ne

rs
 a

nd
 th

ei
r 

gu
es

ts
 in

 th
e 

M
au

i e
co

no
m

y 
is

 e
st

im
at

ed
 w

ill
 



 
 

   
 P

ro
po

se
d 

H
on

ua
ul

a 
Co

m
m

un
ity

 

 
 

 
Pa

ge
 5

7 

be
 o

n 
av

er
ag

e 
$4

00
; 

or
 a

bo
ut

 d
ou

bl
e 

w
ha

t 
th

e 
ty

pi
ca

l 
M

au
i 

vi
si

to
r 

sp
en

ds
 d

ai
ly

. 
 T

hi
s 

pa
ys

 f
or

 a
ll 

fo
od

, 
en

te
rt

ai
nm

en
t, 

ho
us

eh
ol

d 
go

od
s,

 l
oc

al
ly

 p
ur

ch
as

ed
 f

ix
tu

re
s 

an
d 

fu
rn

is
hi

ng
s,

 
ut

ili
tie

s, 
cl

ot
hi

ng
, a

nd
 o

th
er

 d
ai

ly
 it

em
s. 

 

By
 

bu
ild

-o
ut

, 
th

e 
to

ta
l 

de
 

fa
ct

o 
po

pu
la

tio
n 

di
sc

re
tio

na
ry

 
ex

pe
nd

itu
re

s 
m

ad
e 

by
 s

ub
je

ct
 p

ro
je

ct
 o

w
ne

rs
 in

 th
e 

lo
ca

l m
ar

ke
t 

w
ill

 b
e 

at
 $

77
 m

ill
io

n 
an

nu
al

ly
 o

n 
a 

st
ab

ili
ze

d 
ba

si
s, 

in
 2

00
9 

do
lla

rs
. 

 D
ur

in
g 

th
e 

13
-y

ea
r 

de
ve

lo
pm

en
t 

an
d 

st
ab

ili
za

tio
n 

m
od

el
 p

er
io

d,
 th

e 
to

ta
l s

um
 o

f t
he

se
 e

xp
en

di
tu

re
s 

w
ill

 b
e 

$5
13

.9
 

m
ill

io
n.

   

W
hi

le
 m

ea
ni

ng
fu

l p
or

tio
ns

 o
f t

he
se

 d
is

cr
et

io
na

ry
 in

co
m

e 
w

ill
 b

e 
sp

en
t i

n 
th

e 
on

-s
ite

 "
ne

ig
hb

or
ho

od
" 

bu
si

ne
ss

es
 a

nd
 v

ia
 th

e 
go

lf 
fa

ci
lit

y,
 m

uc
h 

w
ill

 f
lo

w
 in

to
 o

th
er

 S
ou

th
 M

au
i a

nd
 is

la
nd

w
id

e 
co

m
pa

ni
es

. 

O
pe

ra
tin

g 
Ec

on
om

ic
 A

ct
iv

ity
 

Th
e 

es
tim

at
ed

 l
ev

el
 o

f 
to

ta
l 

gr
os

s 
on

-s
ite

 e
co

no
m

ic
 a

ct
iv

ity
 

w
ith

in
 th

e 
pr

op
os

ed
 H

on
ua

ul
a 

co
m

m
un

ity
 d

ur
in

g 
th

e 
m

od
el

in
g 

pe
ri

od
 a

nd
 o

n 
a 

st
ab

ili
ze

d 
ba

si
s 

is
 s

um
m

ar
iz

ed
 o

n 
Ta

bl
e 

20
.  

Th
e 

co
nt

ri
bu

tin
g 

ac
tiv

ity
 in

cl
ud

es
: 

�
C

om
m

er
ci

al
 O

pe
ra

tio
ns

 i
n 

th
e 

10
0,

00
0 

sq
ua

re
 f

ee
t 

of
 

le
as

ab
le

 
ar

ea
 

in
 

th
e 

pr
im

ar
y 

ge
ne

ra
l/

ne
ig

hb
or

ho
od

 
m

ix
ed

-u
se

 c
en

te
rs

 a
t 

th
e 

en
tr

y 
to

 t
he

 p
ro

je
ct

 (
88

,0
00

 
sq

ua
re

 f
ee

t) 
an

d 
th

e 
se

co
nd

ar
y 

no
n-

go
lf 

or
ie

nt
ed

 f
lo

or
 

sp
ac

e 
in

 t
he

 c
lu

bh
ou

se
 p

od
 (

12
,0

00
 s

qu
ar

e 
fe

et
). 

 A
ls

o 
in

cl
ud

ed
 i

s 
th

e 
es

tim
at

ed
 8

,0
00

 s
qu

ar
e 

fe
et

 o
f 

go
lf 

an
d 

cl
ub

-r
el

at
ed

 c
om

m
er

ci
al

 b
us

in
es

s 
w

ith
in

 t
he

 c
lu

bh
ou

se
 

fa
ci

lit
y 

(a
pa

rt
 

fr
om

 
th

e 
pr

o 
sh

op
/c

ou
rs

e 
op

er
at

io
ns

 
sp

ac
es

). 
 O

ve
ra

ll,
 t

he
se

 b
us

in
es

se
s 

ar
e 

pr
oj

ec
te

d 
to

 h
av

e 
av

er
ag

e 
sa

le
s 

vo
lu

m
es

 o
f 

$8
00

 p
er

 s
qu

ar
e 

fo
ot

 a
nn

ua
lly

, 
of

 w
hi

ch
 a

n 
es

tim
at

ed
 4

5 
pe

rc
en

t w
ill

 b
e 

fr
om

 th
e 

on
-s

ite
 

po
pu

la
tio

n 
an

d 
55

 p
er

ce
nt

 w
ill

 b
e 

fr
om

 o
ut

si
de

 p
ro

je
ct

 
pa

tr
on

ag
e.

 

�
G

ol
f C

lu
b 

O
pe

ra
tio

ns
 p

ro
du

ce
 m

od
es

t g
ro

ss
 r

ev
en

ue
s 

on
 

an
 o

n-
go

in
g 

ba
si

s 
du

e 
to

 t
he

 m
em

be
rs

hi
p 

or
ie

nt
at

io
n 

of
 

th
e 

cl
ub

, w
hi

ch
 li

m
its

 d
ai

ly
 u

se
/p

la
y 

fe
es

 c
ol

le
ct

ed
, a

nd
 

TABLE  20

Operations
Commence

Development Year 3 4 5 6 7 8 9

1.  Commercial Operations  (1)
     Annual Gross Sales $16,000,000 $45,600,000 $65,600,000 $65,600,000 $65,600,000 $80,000,000 $86,400,000
        In-Project Patronage Percentage 45% 45% 45% 45% 45% 45% 45%
        Outside Project Patronage Expenditures $8,800,000 $25,080,000 $36,080,000 $36,080,000 $36,080,000 $44,000,000 $47,520,000

2.  Golf  Club Operations (2)
     Total Sales/Year $3,864,000 $4,416,000 $4,968,000 $5,520,000 $5,520,000 $5,520,000 $5,520,000
        In-Project Patronage Percentage 70% 70% 70% 70% 70% 70% 70%
        Outside Project Patronage Expenditures $1,159,200 $1,324,800 $1,490,400 $1,656,000 $1,656,000 $1,656,000 $1,656,000

3.  Maintenance/Landscaping/Renovations (3)
     Total Sales/Year $400,000 $800,000 $1,200,000 $1,600,000 $2,000,000 $2,400,000  $2,800,000
        In-Project Patronage Percentage 100% 100% 100% 100% 100% 100% 100%
        Outside Project Patronage Expenditures $0 $0 $0 $0 $0 $0 $0

ANNUAL OPERATING $20,264,000 $50,816,000 $71,768,000 $72,720,000 $73,120,000 $87,920,000 $94,720,000
  ECONOMIC ACTIVITY

Outside Project Patronage Expenditures $9,959,200 $26,404,800 $37,570,400 $37,736,000 $37,736,000 $45,656,000 $49,176,000

Totals Years Stabilized
Development Year 10 11 12 13 1 Through 13 Operations

1.  Commercial Operations  (1)
     Annual Gross Sales $86,400,000 $86,400,000 $86,400,000 $86,400,000 $770,400,000 $86,400,000
        In-Project Patronage Percentage 45% 45% 45% 45% 45% 45%
        Outside Project Patronage Expenditures $47,520,000 $47,520,000 $47,520,000 $47,520,000 $423,720,000 $47,520,000

2.  Golf  Club Operations (2)
     Total Sales/Year $5,520,000 $5,520,000 $5,520,000 $5,520,000 $22,080,005 $5,520,000
        In-Project Patronage Percentage 70% 70% 70% 70% 20% 22%
        Outside Project Patronage Expenditures $1,656,000 $1,656,000 $1,656,000 $1,656,000 $6,624,000 $4,305,600

3.  Maintenance/Landscaping/Renovations
     Total Sales/Year $3,200,000 $3,600,000 $4,250,000 $5,000,000 $16,050,000 $5,000,000
        In-Project Patronage Percentage 100% 100% 100% 100% 100% 100%
        Outside Project Patronage Expenditures $0 $0 $0 $0 $471,328,000 $0

ANNUAL OPERATING $95,120,000 $95,520,000 $96,170,000 $96,920,000 $383,730,000 $96,920,000
  ECONOMIC ACTIVITY

Outside Project Patronage Expenditures $49,176,000 $49,176,000 $49,176,000 $49,176,000 $196,704,000 $49,176,000

(1)  Estimated average sales for all commercial uses at $800 per square foot of floor space, per year.  Includes 20,000 square feet in Golf Course Clubhouse project.
(2)  Includes monthly membership expenditure requirements for 375 golf memberships, guests of members and other green fees, cart rentals, pro shop sales and lessons, and other misc. revenues.

Source: The Hallstrom Group, Inc.

PROJECTION OF OPERATING ECONOMIC ACTIVITY
Market Study of the Proposed Honuaula Community

Wailea, Maui, Hawaii
All Amounts Expressed in Constant, Uninflated 2009 Dollars
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TABLE  21

Development Year 1 2 3 4 5 6 7 8
ANNUAL WAGES GENERATED $22,332,826 $33,725,074 $40,239,902 $39,892,623 $38,304,784 $40,701,125 $41,207,054 $42,539,364

CONTRACTOR'S PROFIT $11,710,000 $13,861,150 $13,058,043 $10,799,037 $11,519,037 $9,869,037 $9,154,037 $9,154,037

SUPPLIER'S PROFIT $3,738,000 $5,071,460 $4,750,217 $4,083,115 $4,371,115 $3,947,615 $3,661,615 $3,661,615

OUTSIDE PATRONAGE SPENDING   $9,959,200 $26,404,800 $37,570,400 $37,736,000 $37,736,000 $45,656,000

PROJECT POPULATION EXPENDITURES $7,474,470 $15,837,715 $25,089,735 $34,739,970 $44,390,205 $54,040,440

TOTAL BASE ECONOMIC IMPACT $37,780,826 $52,657,683 $75,481,832 $97,017,289 $116,855,070 $126,993,747 $136,148,910 $155,051,455

Multiplier Effect Ratio 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

TOTAL OVERALL IMPACT $75,561,652 $105,315,367 $150,963,665 $194,034,578 $233,710,140 $253,987,494 $272,297,820 $310,102,910

Totals Years Stabilized
Development Year 9 10 11 12 13 1 Through 13 Operations
ANNUAL WAGES GENERATED $41,500,970 $40,462,576 $40,844,286 $37,168,556 $21,055,981 $479,975,118 $19,039,212

CONTRACTOR'S PROFIT $8,650,037 $8,146,037 $8,146,037 $6,706,037 $852,156 $121,624,680

SUPPLIER'S PROFIT $3,460,015 $3,258,415 $3,258,415 $2,682,415 $340,862 $46,284,872

OUTSIDE PATRONAGE SPENDING $49,176,000 $49,176,000 $49,176,000 $49,176,000 $49,176,000 $440,942,400 $49,176,000

PROJECT POPULATION EXPENDITURES $54,936,150 $61,679,160 $66,779,670 $71,880,180 $77,034,710 $513,882,405 $77,034,710

TOTAL BASE ECONOMIC IMPACT $157,723,171 $162,722,187 $168,204,407 $167,613,187 $148,459,709 $1,602,709,475 $145,249,922

Multiplier Effect Ratio 2.0 2.0 2.0 2.0 2.0 2.0 2.0

TOTAL OVERALL IMPACT $315,446,342 $325,444,374 $336,408,814 $335,226,374 $296,919,418 $3,205,418,950 $290,499,843

Source: Various, and The Hallstrom Group, Inc.

SUMMARY OF ECONOMIC IMPACTS ASSOCIATED WITH DEVELOPMENT
Market Study of the Proposed Honuaula Community

Wailea, Maui, Hawaii
All Amounts Expressed in Constant, Uninflated 2009 Dollars
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TABLE  22

Development Year 1 2 3 4 5 6 7 8

PUBLIC BENEFITS (Revenues)
1.  REAL PROPERTY TAXES
   Total Assessed Value $250,000,000 $250,000,000 $535,284,250 $681,247,650 $823,631,900 $980,266,150 $1,136,900,400 $1,303,077,700

  TOTAL REAL PROPERTY TAXES  (1) $1,125,000 $1,125,000 $2,258,249 $2,811,459 $3,295,268 $3,839,466 $4,383,665 $4,987,507

2.  STATE INCOME TAXES
  Taxable Personal Income $22,332,826 $33,725,074 $48,342,902 $56,208,123 $62,942,284 $73,770,125 $82,707,554 $92,471,364
  Taxable Corporate Profits $1,544,800 $1,893,261 $3,807,226 $6,569,815 $8,765,815 $8,653,665 $8,593,565 $10,073,565

  Personal Taxes Paid $1,295,304 $1,956,054 $2,803,888 $3,260,071 $3,650,652 $4,278,667 $4,797,038 $5,363,339
  Corporate Taxes Paid $30,896 $37,865 $76,145 $131,396 $175,316 $173,073 $171,871 $201,471
   TOTAL STATE INCOME TAXES $1,326,200 $1,993,920 $2,880,033 $3,391,467 $3,825,969 $4,451,741 $4,968,909 $5,564,810

3.  STATE GROSS EXCISE TAX
 Taxable Transactions
  Construction Contracts $117,100,000 $138,611,496 $130,580,432 $107,990,368 $115,190,368 $98,690,368 $91,540,368 $91,540,368
  Worker Disposable Income Purchases $14,516,337 $21,921,298 $26,155,936 $25,930,205 $24,898,109 $26,455,731 $26,784,585 $27,650,586
  Unit Owner/Guest Expenditures (on/off site) $7,474,470 $15,837,715 $25,089,735 $34,739,970 $44,390,205 $54,040,440
  Non-Resident Patronage Expenditures $9,959,200 $26,404,800 $37,570,400 $37,736,000 $37,736,000 $45,656,000
  Total Taxable Transactions $131,616,337 $160,532,794 $174,170,038 $176,163,088 $202,748,612 $197,622,069 $200,451,158 $218,887,394

  TOTAL STATE EXCISE TAX $5,483,137 $6,687,796 $7,255,924 $7,338,954 $8,446,507 $8,232,935 $8,350,795 $9,118,849

4.  DEVELOPMENT FEES TO STATE AND COUNTY
  Payable to Maui  $2,246,240 $2,490,880 $2,735,520 $2,846,720 $2,846,720 $2,846,720
  Payable to State $303,000 $336,000 $369,000 $384,000 $384,000 $384,000
    Total $0 $0 $2,549,240 $2,826,880 $3,104,520 $3,230,720 $3,230,720 $3,230,720

TOTAL GROSS PUBLIC REVENUES
  To Maui County (Items #1 & #4) $1,125,000 $1,125,000 $4,504,489 $5,302,339 $6,030,788 $6,686,186 $7,230,385 $7,834,227
  To State (Items #2, #3 & #4) $6,809,337 $8,681,716 $10,438,957 $11,066,422 $12,641,476 $13,068,676 $13,703,705 $15,067,659
  AGGREGATE TAXES & FEES REVENUES $7,934,337 $9,806,716 $14,943,445 $16,368,761 $18,672,264 $19,754,862 $20,934,089 $22,901,886

PUBLIC COSTS (Expenses)
  By Maui County  $605,448 $1,235,710 $1,890,786 $2,560,318 $3,229,850 $3,899,382
  By State of Hawaii $1,050,020 $2,143,074 $3,279,161 $4,440,320 $5,601,479 $6,762,638
  TOTAL PUBLIC COSTS $1,655,468 $3,378,784 $5,169,947 $7,000,637 $8,831,328 $10,662,019

TOTAL NET PUBLIC BENEFITS 
  To Maui County $1,125,000 $1,125,000 $3,899,040 $4,066,629 $4,140,002 $4,125,868 $4,000,535 $3,934,846
  To State of Hawaii $6,809,337 $8,681,716 $9,388,937 $8,923,348 $9,362,315 $8,628,356 $8,102,226 $8,305,022
  AGGREGATE NET BENEFITS $7,934,337 $9,806,716 $13,287,977 $12,989,977 $13,502,317 $12,754,225 $12,102,761 $12,239,867

(1)  Real property taxes include $300,000 homeowners exemption for "resident" units.  Tax rates of $2 per $1,000 for homeowners/residents, $4.55 for non-resident multifamily and $4.85 for non-resident single family.

Source: The Hallstrom Group, Inc.

All Amounts Expressed in Constant, Uninflated 2009 Dollars

PUBLIC COSTS/BENEFITS SUMMARY TABLE
Market Study of the Proposed Honuaula Community

Wailea, Maui, Hawaii

TABLE  22  --  Continued

Total Years Stabilized
Development Year 9 10 11 12 13 1 Through 13 Operations
PUBLIC BENEFITS (Revenues)

1.  REAL PROPERTY TAXES

   Total Assessed Value $1,434,590,000 $1,582,230,000 $1,683,200,000 $1,797,050,000 $1,916,250,000  $1,916,250,000

  TOTAL REAL PROPERTY TAXES  (1) $5,399,705 $5,949,515 $6,335,435 $6,779,315 $7,251,075 $55,540,659 $7,251,075

2.  STATE INCOME TAXES
  Taxable Personal Income $99,864,470 $103,972,576 $106,215,786 $104,401,556 $89,931,481 $976,886,118 $87,914,712
  Taxable Corporate Profits $10,683,005 $10,652,445 $10,692,445 $10,555,845 $9,811,302 $102,296,755 $9,692,000

  Personal Taxes Paid $5,792,139 $6,030,409 $6,160,516 $6,055,290 $5,216,026 $56,659,395 $5,099,053
  Corporate Taxes Paid $213,660 $213,049 $213,849 $211,117 $196,226 $2,045,935 $193,840
   TOTAL STATE INCOME TAXES $6,005,799 $6,243,458 $6,374,364 $6,266,407 $5,412,252 $58,705,330 $5,292,893

3.  STATE GROSS EXCISE TAX
 Taxable Transactions
  Construction Contracts $86,500,368 $81,460,368 $81,460,368 $67,060,368 $8,521,560 $1,216,246,800  
  Worker Disposable Income Purchases $14,516,337 $21,921,298 $26,155,936 $25,930,205 $24,898,109 $307,734,673 $19,039,212
  Unit Owner/Guest Expenditures (on/off site) $54,936,150 $61,679,160 $66,779,670 $71,880,180 $77,034,710 $513,882,405 $77,034,710
  Non-Resident Patronage Expenditures $49,176,000 $49,176,000 $49,176,000 $49,176,000 $49,176,000 $440,942,400 $49,176,000
  Total Taxable Transactions $205,128,855 $214,236,826 $223,571,974 $214,046,753 $159,630,379 $2,478,806,278 $145,249,922

  TOTAL STATE EXCISE TAX $8,545,668 $8,925,106 $9,314,008 $8,917,188 $6,650,202 $103,267,070 $6,051,112

4.  DEVELOPMENT FEES TO STATE AND COUNTY
  Payable to Maui $2,846,720 $2,179,520 $1,512,320 $1,512,320 $1,512,320 $25,576,000
  Payable to State $384,000 $294,000 $204,000 $204,000 $204,000 $3,450,000
    Total $3,230,720 $2,473,520 $1,716,320 $1,716,320 $1,716,320 $29,026,000

TOTAL GROSS PUBLIC REVENUES
  To Maui County (Items #1 & #4) $8,246,425 $8,129,035 $7,847,755 $8,291,635 $8,763,395 $81,116,659 $7,251,075
  To State (Items #2, #3 & #4) $14,935,467 $15,462,564 $15,892,373 $15,387,595 $12,266,454 $165,422,400 $11,344,005
  AGGREGATE TAXES & FEES REVENUES $23,181,892 $23,591,599 $23,740,128 $23,679,230 $21,029,849 $246,539,058 $18,595,080

PUBLIC COSTS (Expenses)
  By Maui County $4,568,913 $5,011,888 $5,228,304 $5,444,721 $5,649,486 $39,324,805 $5,649,486
  By State of Hawaii $7,923,797 $8,692,040 $9,067,368 $9,442,696 $9,797,817 $68,200,408 $9,797,817
  TOTAL PUBLIC COSTS $12,492,710 $13,703,928 $14,295,672 $14,887,417 $15,447,302 $107,525,213 $15,447,302

TOTAL NET PUBLIC BENEFITS 
  To Maui County $3,677,512 $3,117,147 $2,619,451 $2,846,914 $3,113,909 $41,791,853 $1,601,589
  To State of Hawaii $7,011,671 $6,770,524 $6,825,005 $5,944,899 $2,468,637 $97,221,991 $1,546,188
  AGGREGATE NET BENEFITS $10,689,182 $9,887,672 $9,444,456 $8,791,813 $5,582,546 $139,013,845 $3,147,778

(1)  Real property taxes include $300,000 homeowners exemption for "resident" units.  Tax rates of $2 per $1,000 for homeowners/residents, $4.55 for non-resident multifamily and $4.85 for non-resident single family.

Source: The Hallstrom Group, Inc.

PUBLIC COSTS/BENEFITS SUMMARY TABLE
Market Study of the Proposed Honuaula Community

Wailea, Maui, Hawaii
All Amounts Expressed in Constant, Uninflated 2009 Dollars
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e 
en

tir
e 

fe
e 

si
m

pl
e 

es
ta

te
 c

on
si

de
re

d 
as

 a
 w

ho
le

. 

� 
It 

is
 a

ss
um

ed
 t

ha
t 

th
er

e 
ar

e 
no

 h
id

de
n 

or
 i

na
pp

ar
en

t 
co

nd
iti

on
s 

of
 t

he
 p

ro
pe

rt
y,

 s
ub

so
il,

 o
r 

st
ru

ct
ur

es
 w

hi
ch

 
w

ou
ld

 r
en

de
r 

it 
m

or
e 

or
 l

es
s 

va
lu

ab
le

; 
w

e 
as

su
m

e 
no

 
re

sp
on

si
bi

lit
y 

fo
r 

su
ch

 c
on

di
tio

ns
 o

r 
fo

r 
en

gi
ne

er
in

g 
w

hi
ch

 m
ig

ht
 b

e 
re

qu
ir

ed
 to

 d
is

co
ve

r s
uc

h 
fa

ct
or

s.
 

� 
N

ot
hi

ng
 in

 th
e 

re
po

rt
 s

ho
ul

d 
be

 d
ee

m
ed

 a
 c

er
tif

ic
at

io
n 

or
 

gu
ar

an
ty

 
as

 
to

 
th

e 
st

ru
ct

ur
al

 
an

d/
or

 
m

ec
ha

ni
ca

l 
(e

le
ct

ri
ca

l, 
he

at
in

g,
 

ai
r-

co
nd

iti
on

in
g,

 
an

d 
pl

um
bi

ng
) 

so
un

dn
es

s 
of

 t
he

 b
ui

ld
in

g(
s)

 a
nd

 a
ss

oc
ia

te
d 

m
ec

ha
ni

ca
l 

sy
st

em
s,

 u
nl

es
s 

ot
he

rw
is

e 
no

te
d.

 

� 
In

fo
rm

at
io

n,
 e

st
im

at
es

, 
an

d 
op

in
io

ns
 p

ro
vi

de
d 

by
 t

hi
rd

 
pa

rt
ie

s 
an

d 
co

nt
ai

ne
d 

in
 t

hi
s 

re
po

rt
 w

er
e 

ob
ta

in
ed

 f
ro

m
 

so
ur

ce
s 

co
ns

id
er

ed
 r

el
ia

bl
e 

an
d 

be
lie

ve
d 

to
 b

e 
tr

ue
 a

nd
 

co
rr

ec
t. 

 
H

ow
ev

er
, 

no
 

re
sp

on
si

bi
lit

y 
is

 
as

su
m

ed
 

fo
r 

po
ss

ib
le

 m
is

in
fo

rm
at

io
n.

 

� 
Po

ss
es

si
on

 o
f t

he
 re

po
rt

, o
r a

 c
op

y 
th

er
eo

f, 
do

es
 n

ot
 c

ar
ry

 
w

ith
 it

 th
e 

ri
gh

t o
f p

ub
lic

at
io

n,
 a

nd
 th

e 
re

po
rt

 m
ay

 n
ot

 b
e 

us
ed

 b
y 

an
y 

pe
rs

on
 o

r 
or

ga
ni

za
tio

n 
ex

ce
pt

 t
he

 c
lie

nt
 

w
ith

ou
t 

th
e 

pr
ev

io
us

 w
ri

tte
n 

co
ns

en
t 

of
 t

he
 a

pp
ra

is
er

, 
an

d 
th

en
 o

nl
y 

in
 i

ts
 e

nt
ir

et
y.

  
If 

th
e 

cl
ie

nt
 r

el
ea

se
s 

or
 

di
ss

em
in

at
es

 th
e 

re
po

rt
s 

to
 o

th
er

s 
w

ith
ou

t t
he

 c
on

se
nt

 o
f 

th
e 

ap
pr

ai
se

r, 
th

e 
cl

ie
nt

 
he

re
by

 
ag

re
es

 
to

 
ho

ld
 

th
e 

ap
pr

ai
se

r 
ha

rm
le

ss
, a

nd
 t

o 
in

de
m

ni
fy

 t
he

 a
na

ly
st

s 
fr

om
 

an
y 

lia
bi

lit
y,

 d
am

ag
es

, o
r l

os
se

s 
w

hi
ch

 th
e 

an
al

ys
ts

 m
ig

ht
 

su
ffe

r, 
fo

r 
an

y 
re

as
on

 
w

ha
ts

oe
ve

r, 
by

 
re

as
on

 
of

 
di

ss
em

in
at

io
n 

of
 th

e 
re

po
rt

 b
y 

th
e 

cl
ie

nt
.  

Fu
rt

he
r, 

if 
le

ga
l 

ac
tio

n 
is

 b
ro

ug
ht

 a
ga

in
st

 th
e 

an
al

ys
t b

y 
a 

pa
rt

y 
ot

he
r t

ha
n 

th
e 

cl
ie

nt
 c

on
ce

rn
in

g 
th

e 
re

po
rt

 o
r 

th
e 

op
in

io
ns

 s
ta

te
d 

th
er

ei
n,

 th
e 

cl
ie

nt
 a

gr
ee

s, 
in

 a
dd

iti
on

 to
 in

de
m

ni
fy

in
g 

th
e 

an
al

ys
ts

 
fo

r 
an

y 
da

m
ag

es
 

or
 

lo
ss

es
, 

to
 

de
fe

nd
 

sa
id

 
an

al
ys

ts
 i

n 
sa

id
 a

ct
io

n 
at

 c
lie

nt
's 

ex
pe

ns
e.

  
H

ow
ev

er
, 

no
th

in
g 

he
re

in
 s

ha
ll 

pr
oh

ib
it 

th
e 

cl
ie

nt
 o

r 
an

al
ys

ts
 f

ro
m

 
di

sc
lo

si
ng

 s
ai

d 
re

po
rt

 o
r 

op
in

io
ns

 c
on

ta
in

ed
 t

he
re

in
 a

s 
m

ay
 b

e 
re

qu
ir

ed
 b

y 
ap

pl
ic

ab
le

 la
w
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� 
D
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os
ur

e 
of

 t
he

 c
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te
nt

s 
of

 t
hi

s 
re

po
rt

 i
s 

go
ve

rn
ed

 b
y 

th
e 

By
-L

aw
s 

an
d 

Re
gu

la
tio

ns
 o

f 
th

e 
A

pp
ra

is
al

 I
ns

tit
ut

e.
  

N
ei

th
er

 a
ll 

no
r 

an
y 

pa
rt

 o
f 

th
e 

co
nt

en
ts

 o
f 

th
is

 r
ep

or
t 

(e
sp

ec
ia

lly
 a

ny
 c

on
cl

us
io

ns
 a

s 
to

 v
al

ue
, t

he
 id

en
tit

y 
of

 th
e 

ap
pr

ai
se

rs
 o

r 
th

e 
fir

m
 w

hi
ch

 t
he

y 
ar

e 
co

nn
ec

te
d,

 o
r 

an
y 

re
fe

re
nc

e 
to

 
th

e 
A

pp
ra

is
al

 
In

st
itu

te
 

or
 

to
 

th
e 

M
A

I 
de

si
gn
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io

n)
 s

ha
ll 

be
 d

is
se

m
in

at
ed

 to
 th

e 
pu

bl
ic

 th
ro

ug
h 

ad
ve

rt
is

in
g 

m
ed

ia
, p

ub
lic

 r
el

at
io

ns
 m

ed
ia

, n
ew

s 
m

ed
ia

, 
sa

le
s 

m
ed

ia
, 

or
 a

ny
 p

ub
lic

 m
ea

ns
 o

f 
co

m
m

un
ic

at
io

n 
w

ith
ou

t t
he

 p
ri

or
 c

on
se

nt
 a

nd
 a

pp
ro

va
l o

f t
he

 a
pp

ra
is

er
s. 

� 
U

nl
es

s 
ot

he
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is
e 

st
at

ed
 i

n 
th

is
 r

ep
or

t, 
th

e 
ex

is
te

nc
e 

of
 

ha
za

rd
ou

s 
m

at
er

ia
l, 

w
hi

ch
 m

ay
 o

r m
ay

 n
ot

 b
e 

pr
es

en
t o

n 
th

e 
pr

op
er

ty
, 

w
as

 n
ot

 o
bs

er
ve

d 
by

 t
he

 a
pp

ra
is

er
. 

 T
he

 
ap

pr
ai

se
r 

ha
s 

no
 k

no
w

le
dg

e 
of

 t
he

 e
xi

st
en

ce
 o

f 
su

ch
 

m
at

er
ia

ls
 o

n 
or

 in
 th

e 
pr

op
er

ty
.  

Th
e 

ap
pr

ai
se

r, 
ho

w
ev

er
, 

is
 n

ot
 q

ua
lif

ie
d 

to
 d

et
ec

t 
su

ch
 s

ub
st

an
ce

s.
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e 

pr
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en
ce
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st
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s 
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al

de
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m
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 o
r 

ot
he

r 
po

te
nt
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lly

 h
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ar
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at
er
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 m
ay
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fe
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he

 v
al

ue
 o

f 
th

e 
pr

op
er

ty
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 T
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 v
al

ue
 e

st
im

at
e 
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pr
ed

ic
at

ed
 o

n 
th

e 
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su
m

pt
io

n 
th

at
 t

he
re

 i
s 

no
 s

uc
h 

m
at

er
ia

l o
n 

or
 in

 th
e 

pr
op

er
ty

 th
at

 w
ou

ld
 c

au
se

 a
 lo

ss
 in

 
va

lu
e.

 
 

N
o 

re
sp

on
si

bi
lit

y 
is
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su
m

ed
 

fo
r 

an
y 

su
ch

 
co

nd
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s, 
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fo
r 

an
y 

ex
pe

rt
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e 
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en

gi
ne

er
in

g 
kn

ow
le

dg
e 
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ir
ed

 t
o 

di
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er

 t
he

m
. 

 T
he

 c
lie

nt
 i

s 
ur

ge
d 

to
 re

ta
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n 

ex
pe

rt
 in

 th
is

 fi
el
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 d
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ir
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. 
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D
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2.

  
W
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ot
 m
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e 

a 
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m
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e 
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rv
ey

 
an

d 
an

al
ys
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th
is

 
pr

op
er

ty
 

to
 

de
te

rm
in

e 
w

he
th

er
 o

r 
no

t 
it 
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 i

n 
co

nf
or

m
ity

 w
ith

 t
he

 
va

ri
ou

s 
de
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ile

d 
re

qu
ir

em
en

ts
 o

f t
he

 A
D

A
.  

It 
is

 p
os

si
bl

e 
th

at
 

a 
co

m
pl

ia
nc

e 
su

rv
ey

 
to

ge
th

er
 

w
ith

 
a 

de
ta

ile
d 

an
al

ys
is

 o
f 

th
e 

re
qu

ir
em

en
ts

 o
f 

th
e 

A
D

A
 c

ou
ld

 r
ev

ea
l 

th
at

 t
he

 p
ro

pe
rt

y 
is

 n
ot

 in
 c

om
pl

ia
nc

e 
w

ith
 o

ne
 o

r 
m

or
e 

of
 th

e 
re

qu
ir

em
en

ts
 o

f t
he

 a
ct

.  
If 

so
, t

hi
s 

fa
ct

 c
ou

ld
 h

av
e 

a 
ne

ga
tiv

e 
ef

fe
ct

 u
po

n 
th

e 
va

lu
e 

of
 t

he
 p

ro
pe

rt
y.

  
W

e 
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d 
no

t 
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le
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pl
ia

nc
e 

w
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th

e 
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ir

em
en

ts
 o

f 
A

D
A
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n 

es
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at
in

g 
th

e 
va

lu
e 

of
 t
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op

er
ty
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� 
Th

e 
fu

nc
tio

n 
of

 t
hi

s 
re

po
rt

 i
s 

fo
r 

th
e 

so
le

 p
ur

po
se

(s
) 

st
at

ed
 h

er
ei

n.
  I

t m
ay

 n
ot

 b
e 

us
ed

 in
 c

on
ne

ct
io

n 
w

ith
 a

ny
 

pr
op

os
ed

 
or

 
fu

tu
re

 
co

ns
tr

uc
tio

n 
fo

r 
a 

re
al

 
es

ta
te

 
sy

nd
ic

at
e(

s)
, 

re
al

 e
st

at
e 

in
ve

st
m

en
t 

tr
us

t(s
) 

or
 l

im
ite

d 
pa

rt
ne

rs
hi

p 
to

 s
ol

ic
it 

in
ve

st
or

s 
or

 l
im

ite
d 

pa
rt

ne
rs

, 
an

d 
m

ay
 n

ot
 b

e 
re

lie
d 

up
on

 fo
r s

uc
h 
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os
es

. 
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e 
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ai

se
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 c
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io
n 

of
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ue
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s 
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d 
up
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 t
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as
su

m
pt

io
n 

th
at

 t
he

re
 a

re
 n

o 
hi

dd
en

 o
r 

un
ap

pa
re

nt
 

co
nd

iti
on

s 
of

 
th

e 
pr

op
er

ty
 

th
at

 
m

ig
ht

 
pr

ev
en

t 
bu

ild
ab

ili
ty

. 
 

Th
e 

ap
pr

ai
se

r 
re

co
m

m
en

ds
 

th
at

 
du

e 
di

lig
en

ce
 

be
 

co
nd

uc
te

d 
th

ro
ug

h 
th

e 
lo

ca
l 

bu
ild

in
g 

de
pa

rt
m

en
t o

r t
he

 m
un

ic
ip

al
ity

 to
 in

ve
st

ig
at

e 
bu

ild
ab

ili
ty

 
an

d 
w

he
th

er
 th

e 
pr

op
er

ty
 is

 s
ui

ta
bl

e 
fo

r 
its

 in
te

nd
ed

 u
se

.  
Th

e 
ap

pr
ai

se
r 

m
ak

es
 n

o 
su

ch
 re

pr
es

en
ta

tio
ns

, g
ua

ra
nt

ee
s 

or
 w

ar
ra

nt
ie

s.
 

C
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TI
FI

C
A

TI
O

N
 

 
Th

e 
un

de
rs

ig
ne

d 
do

es
 h

er
eb

y 
ce

rt
ify

 t
ha

t, 
to

 t
he

 b
es

t 
of

 h
is

 
kn

ow
le

dg
e 

an
d 

be
lie

f, 
th

e 
st

at
em

en
ts

 o
f 

fa
ct

 c
on

ta
in

ed
 i

n 
th

is
 

re
po

rt
 a

re
 t

ru
e 

an
d 

co
rr

ec
t. 

 I
t 

is
 f

ur
th

er
 c

er
tif

ie
d 

th
at

 t
he

 
re

po
rt

ed
 a

na
ly

se
s, 

op
in

io
ns

, a
nd

 c
on

cl
us

io
ns

 a
re

 li
m

ite
d 

on
ly

 b
y 

th
e 

re
po

rt
ed

 a
ss

um
pt

io
ns

 a
nd

 l
im

iti
ng

 c
on

di
tio

ns
, a

nd
 a

re
 h

is
 

pe
rs

on
al

, 
im

pa
rt

ia
l, 

an
d 

un
bi

as
ed

 
pr

of
es

si
on

al
 

an
al

ys
es

, 
op

in
io

ns
, 

co
nc

lu
si

on
s 

an
d 

re
co

m
m

en
da

tio
ns

. 
 

H
e 

fu
rt

he
r 

ce
rt

ifi
es

 t
ha

t 
he

 h
as

 n
o 

pr
es

en
t 

or
 p

ro
sp

ec
tiv

e 
in

te
re

st
 i

n 
th

e 
pr

op
er

ty
 t

ha
t 

is
 t

he
 s

ub
je

ct
 o

f 
th

is
 r

ep
or

t, 
an

d 
ha

s 
no

 p
er

so
na

l 
in

te
re

st
 w

ith
 r

es
pe

ct
 t

o 
th

e 
pa

rt
ie

s 
in

vo
lv

ed
. 

 H
e 

ha
s 

no
 b

ia
s 

w
ith

 r
es

pe
ct

 to
 th

e 
pr

op
er

ty
 th

at
 is

 th
e 

su
bj

ec
t o

f 
th

is
 r

ep
or

t o
r 

th
e 

pa
rt

ie
s 

in
vo

lv
ed

 w
ith

 t
hi

s 
as

si
gn

m
en

t. 
 H

is
 e

ng
ag

em
en

t 
in

 
th

is
 

as
si

gn
m

en
t 

w
as

 
no

t 
co

nt
in

ge
nt

 
up

on
 

de
ve

lo
pi

ng
 

or
 

re
po

rt
in

g 
pr

ed
et

er
m

in
ed

 
re

su
lts

. 
 

H
is

 
co

m
pe

ns
at

io
n 

fo
r 

co
m

pl
et

in
g 

th
is

 
as

si
gn

m
en

t 
is

 
no

t 
co

nt
in

ge
nt

 
up

on
 

th
e 

de
ve

lo
pm

en
t o

r r
ep

or
tin

g 
of

 a
 p

re
de

te
rm

in
ed

 v
al

ue
 o

r d
ir

ec
tio

n 
in

 v
al

ue
 t

ha
t 

fa
vo

rs
 t

he
 c

au
se

 o
f 

th
e 

cl
ie

nt
, t

he
 a

m
ou

nt
 o

f 
th

e 
va

lu
e 

op
in

io
n,

 t
he

 a
tta

in
m

en
t 

of
 a

 s
tip

ul
at

ed
 r

es
ul

t, 
or

 t
he

 
oc

cu
rr

en
ce

 
of

 
a 

su
bs

eq
ue

nt
 

ev
en

t 
di

re
ct

ly
 

re
la

te
d 

to
 

th
e 
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in
te
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ed

 
us

e 
of

 
th
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re
po
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. 

 
Th

e 
an

al
ys
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, 

op
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, 
an
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on

s 
w

er
e 

de
ve

lo
pe
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 a

nd
 th

is
 r

ep
or

t h
as

 b
ee

n 
pr

ep
ar

ed
, 

in
 c

on
fo
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 w
ith

 t
he

 r
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ui
re

m
en
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 o

f 
th

e 
U

ni
fo

rm
 S
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nd
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of

 P
ro
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A
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e 
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to
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 p

ro
pe
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y 
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s 
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e 

su
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t 

of
 t
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s 

re
po
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 N
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Appendix  R

Pi‘ilani Highway Widening Project Final EA



 





























































































































































































































































































































































































































































































































































































 

















































































































































































































































































































































































































































































 



Appendix  S

Wailea Ike Drive and Wailea Alanui Drive 
Intersection Improvements Final EA
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