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Ĥ
I

P
G8

[
M
8H
A
GF
I

4
h
e
GE
7

i
:
F
KY
7
A
H7
E
I

9
7
6
NA
B
7

?
3

=
<

2
=

O
P

Q
=
I4
3
3
S3
3
Q
?
I3
?
4
S3
3

Q
?
I3
?
4








Q
?
I3
?
4











































T
�
U�
�
-

1
b
3
=
3

g
GH
B
W
7
F

<
=
>
?
<
b
2
a
G8
7

\
M
6
6
87̂
Ĝ:
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Ĝ
Ẁ
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Ê
B
A
6
GF
D
I

L
A
HM
87

J
8 7
7̂
I

9
7
_
:
m
A
Nj
J
8G
_
_
GF
D
I

9
7
6
A
G8

3
3

3
=

O
P

Q
=
I4
3
3
S3
3
Q
?
I3
?
4
S3
3

Q
?
I3
?
4
Q
?
I3
?
4



















































T
�
U�
�
-

q
b
3
4
3

\
GH
7

<
=
>
?
<
2
?
\
GH
7

e
A
NC̀
A
]

a
Gd
HM
87
I

l
:
NNA
8E

\
H]
N7
I

\
M
8;
A
B
7
KL
:
M
F
H7
E

L
7
HA
NI

9
7
6
NA
B
7
jn
F̂
HA
NN

?
3

=
3

=
3

=
3

O
P

Q
R
3
3
S3
3
Q
=
I?
=
4
S3
3
Q
=
?
I=
4
3

























Q
=
?
I=
4
3


























T
�
�
U�
-
�

q
b
3
4
3

\
GH
7

<
=
>
?
<
?
2
@
:
N7

c
GD
W
H

a
Gd
HM
87

̀
j

c
A
_
6̂
I

A
F
]

H
]
6
7

2
3
h
Y
GD
W
I
̀
j

c
O
1

9
7
6
NA
B
7
_
7
F
HI

9
7
6
NA
B
7
jn
F̂
HA
NN

?
3

4
=
4

2
O
P

Q
>
IV
3
3
S3
3
Q
R
I=
V
3
S3
3
Q
?
<
I4
b
3






































Q
?
<
I4
b
3













T
�
.
U-
�
�

q
b
3
4
3

l
M
GNE
GF
D

7
d
H7
8G
:
8

<
=
>
?
V
3
4
O
d
H7
8G
:
8

a
Gd
HM
87

̀
j

c
A
_
6
I

A
F
]

H
]
6
7
I
̀
j

c
O
1

9
7
6
NA
B
7
_
7
F
HI

9
7
6
NA
B
7

?
3

=
3

=
3

=
<

O
P

Q
>
3
3
S 3
3

Q
V
=
3
S3
3
Q
=
2
I<
<
3

























Q
=
2
I<
<
3


























T
�
,
U.
.
�

@
?
3
2
3

nF
H7
8G
:
8

<
=
>
?
<
<
?
O
F
D
GF
7
7
8G
F
D

\
HM
E
]I

[
Gm
GNI

q
7
F
7
8A
N

1
7̂
GD
F
I

9
7
6
NA
B
7

3
3

3
=

O
P

Q
<
I3
3
3
S3
3
Q
R
Ib
4
3
S3
3

Q
R
Ib
4
3
Q
R
Ib
4
3



















































T
0
U�
-
�

u
�
	�
��
U

�
�
�
�
�
�
��
	�
�

T
�
�
U�
.
-

T
�
T
�
.
U�
/
�
T
0
�
U,
0
-

T
�
T
�
�
,
U�
�
.

T
�
T
�
U�
.
/
T
�
,
0
U,
�
�

T
�
T
�
.
�
U�
/
/

T
�
T
-
�
U�
/
-
T
�
�
0
U�
.
,
T
/
�
U�
�
�
T
�
�
0
U�
�
-

T
�
T
�
�
U�
0
/
T
�
�
-
U-
/
�
T
�
�
U�
�
�
T
/
�
�
U�
-
.

T
,
U�
-
�
U�
.
/

u
�
	�
��
U

 
�
�
�
��
	�
�

�
,
v�
w

�
�
��
�
	�
�
�
U

�
�
�
�
�
%
�
�
�
�

�
�
�
%
�
��
&
!

T
�
�
U�
.
-

T
�
T
�
0
U0
-
�
T
0
0
U/
.
�

T
�
T
.
�
0
U,
.
�

T
�
T
-
U.
-
,
T
,
�
,
U�
�
-

T
�
T
�
,
�
U�
0
.

T
�
T
.
,
U�
0
�
T
�
.
-
U�
-
�
T
�
�
�
U-
�
�
T
0
�
�
U.
0
-

T
�
T
�
0
U,
,
-
T
�
.
0
U.
�
0
T
,
0
U�
0
�
T
�
U�
�
.
U,
/
/

T
�
U-
�
�
U.
�
�



                                                                                                                                           



�

�
�
�
��
�
�
	


�
��



��
�
�
�

��
�
�
�
�
�
�

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

�
��
��
 
!
��
�

�
"
�
"
�
��
#

$
!
�%�
��
&

'
�
�
"
��
�
�
��
�
�"
�%

(
"
�
!
)"
�
�!
��
�

(
�
�
�
%

*
�
��
"
%

�
"
� "
�
%"
��
�+
�

$
"
��
�
�
�

,
�#

-
.
-
/
0
.
�
/

�
-
1
-
1

2
3
4
4


�




5�
6
7

	
3
8�
5

9
#
�
�"
!
%��
:�
0
��
%�
�
��

0
;
1
1
�'
$

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
<
%�
=
"
��
�

�
>*
>�
<
%�
=
"
��
�

�
�
�
�
�
�
��
�
�-
1
1
1

?
�
��
"
�"
�
%"
��

1
1
1
1
1
/

�
@
�
�2
7A
B
C
��



��
�
�
�

��
�
�
�
�
�
�

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

�
��
��
 
!
��
�

�
"
�
"
�
��
#

$
!
�%�
��
&

'
�
�
"
��
�
�
��
�
�"
�%

(
"
�
!
)"
�
�!
��
�

(
�
�
�
%

*
�
��
"
%

�
"
�"
�
%"
��
�+
�

$
"
��
�
�
�

,
�#

-
.
-
/
0
.
D
1

�
0
1
-
1

E
3
8

5�
F


3
8

5

G
"
�
:�
�
�
�
�
�
��
�"
%�
H0
1
1

(
$
9
I

-
1
1
�G
�
'

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
J
��
�
K
�
�

$
�"
�
)�
��
�L
K
��
�

�
�
G
-
1
1
9
0
.
1
M
?

+
N
;
1
0
O
M
1
D
�

0
1
0
0

1
1
1
1
;
0

0
.
-
/
0
.
�
-

�
0
1
-
1

E
3
8

5�
F


3
8

5

G
"
�
:�
P
�
�
��
�
�
��
"
%

;
1
�G
�
'

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
$
"
�
�
�
�
�
�

$
�"
�
)�
��
�L
K
��
�

�
O
;
1
M
/
�
P
?

9
<
-
;
1
0
O
M
0
-

0
1
-
-

1
1
1
1
O
D

M
.
-
/
0
.
-
/

�
0
1
-
1

Q
3
R
S
T7
�
U
�2
5

	


�
8

5

�
�
�
�
�
��
�
�L
"
��
�

0
��
?

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
V
%�
�
��
$
!
�%�
��
&
�<
�
��
��
�
�

�
W
�
�F
X
Y
�

��
�
�
�

��
�
�
�
�
�
�

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

�
��
��
 
!
��
�

�
"
�
"
�
��
#

$
!
�%�
��
&

'
�
�
"
��
�
�
��
�
�"
�%

(
"
�
!
)"
�
�!
��
�

(
�
�
�
%

*
�
��
"
%

�
"
�"
�
%"
��
�+
�

$
"
��
�
�
�

,
�#

-
.
-
�
0
1
.
.

�
M
1
0
1

Z
A
5�
3
R



G
"
�
:�
;
-
��
�
�-
1
1
�(
$
9

��
"
�
�
�
�
�
� 
%�

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
V
%�
�
��
�
��
�
�"
��
��

��
"
�
�
�
�
�
� 
%�

��
"
�
�
�
�
�
� 
%�

��
"
�
�
�
�
�
� 
%�

0
1
-
M

0
.
-
/
0
.
M
D

�
M
1
0
1

Z
A
5�
3
R



G
"
�

/
/
�(
$
9

'
"
��
�
��
"
� *
�
�
��
��
�
�
�
��
�
$
"
�
�
�
�
�
�

��
��
��
"
��
�
�
"
%�
�
�
�
)�
��

[
��
�
!
�
��

?
�
(
*
'
1
.
1
-
O
-
0
�
0

�
-
M
;
-
-
D
.
1
0

0
1
-
M

1
1
1
1
1
M

M
.
-
/
0
.
�
M

�
M
1
M
1

\
]
7�
8�
\
�
4
8

B

�
�
�
�
�
�
�
��
&
��
�
��̂
9
�
"
�

[
!
�
�

;
�_
V
?

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
V
%�
�
��
$
!
�%�
��
&
�<
�
��
��
�
�

�
�
�
)�
��
(
"̀
�
�

?
O
�
;
/
1
G
J
�
-
1
-

<
-
/
M
-
1
�
M
1
-

0
1
-
/

1
1
1
1
1
O

O
.
-
/
0
.
;
O

�
M
1
M
1

\
]
7�
8�
\
�
4
8

B

�
�
�
�
�
�
�
��
&
��
�
��̂
9
�
"
�

[
!
�
�

M
�_
V
?

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
V
%�
�
��
$
!
�%�
��
&
�<
�
��
��
�
�

G
!
"
��
�"
�

G
�
L
-
O
'
M
/
�
0
M
*
�

L
0
�
1
;
0
/
;
0
O

0
1
0
1

1
1
1
1
1
;

;
.
-
/
0
.
O
0

�
M
1
;
1

2
3
R
S
3




a
�b
�
�8

P
_
�
:�
[
"
�
��
��
P
�
�
)c
(
�
!
�
��
�
M
�_
V
?

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
�
�
�
�
��
P
�
�
)

'
�
�
�
�
�

J
G
$
1
M
/
*
O
$
*
0
+

;
/
-
�
�
1
�
/
/
;

0
1
-
�

1
1
1
1
O
;

/
.
-
/
0
�
1
O

�
M
1
;
1

2
3
R
S
3




a
�b
�
�8

P
_
�
:�
[
"
�
��
��
P
�
�
)c
(
�
!
�
��
�
-
;
�_
V
?

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
'
�
d
�
��
P
�
�
)

'
�
�
�
�
�

'
G
9
-
�
1
9
O
(
'
M
+

;
/
-
.
�
1
0
.
O
0

0
1
-
.

1
1
1
1
.
1

.
.
-
/
0
�
1
�

�
M
1
;
1

2
3
R
S
3




a
�b
�
�8

P
_
�
:�
[
"
�
��
��
P
�
�
)c
(
�
!
�
��
�
-
;
�_
V
?

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
'
�
d
�
��
P
�
�
)

'
�
�
�
�
�

'
G
9
-
�
1
9
O
(
'
M
+

;
/
-
.
�
1
M
-
1
D

0
1
-
.

1
1
1
1
/
�

�
.
-
/
0
.
O
1

�
M
1
;
1

2
3
R
S
3




a
�b
�
�8

P
_
�
:�
[
"
�
��
��
P
�
�
)c
(
�
!
�
��
�
;
�_
V
?

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
�
�
�
�
��
P
�
�
)

'
�
�
�
�
�

J
G
�
1
/
1
*
O
$
*
;
+

;
/
-
/
9
1
�
M
-
-

0
1
-
/

1
1
1
1
O
�

D
.
-
/
0
.
;
1

�
M
1
;
1

2
3
R
S
3




a
�b
�
�8

P
_
�
:�
[
"
�
��
��
P
�
�
)c
(
�
!
�
��
�
O
�_
V
?

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
�
�
�
�
��
P
�
�
)

'
�
�
�
�
�

J
G
$
1
O
�
*
O
$
*
-
+

;
/
-
�
�
1
/
1
0
1

0
1
-
�

1
1
1
1
O
.

-
1

.
-
/
0
.
;
-

�
M
1
;
1

2
3
R
S
3




a
�b
�
�8

P
_
�
:�
[
"
�
��
��
P
�
�
)c
(
�
!
�
��
�
O
�_
V
?

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
�
�
�
�
��
P
�
�
)

'
�
�
�
�
�

J
G
$
1
O
�
*
O
$
*
-
+

;
/
-
�
�
1
/
1
-
D

0
1
-
�

1
1
1
1
;
-

-
-

.
-
/
0
.
.
�

�
M
1
;
1

2
3
R
S
3




a
�b
�
�8

P
_
�
:�
[
"
�
��
��
P
�
�
)c
(
�
!
�
��
�
.
>.
;
�_
V
?

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
'
�
d
�
��
P
�
�
)

'
�
�
�
�
�

J
G
�
1
D
0
*
O
(
*
M
+

;
/
-
�
�
1
.
1
.
M

0
1
-
�

1
1
1
1
/
D

-
0

.
-
/
0
.
/
.

�
M
1
;
1

2
3
R
S
3




a
�b
�
�8

P
_
�
:�
[
"
�
��
��
P
�
�
)c
(
�
!
�
��
�
0
>;
�_
V
?

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
�
�
�
�
��
P
�
�
)

'
�
�
�
�
�

J
G
$
1
M
1
*
O
�
L
-
[

;
/
-
�
�
-
-
M
.
0

0
1
-
�

1
1
1
1
O
/

-
M

.
-
/
0
.
�
�

�
M
1
/
1

6
e
f
3
A
4
8�
Z
3
�

P
�
�
)�
�
��
L
"
%%c
(
�
!
�
��
�
:�
-
1
g

�
"
�
�
�
�

��
"
�
�
�
�
�
� 
%�

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
'
�
d
�
��
P
�
�
)

��
"
�
�
�
�
�
� 
%�

��
"
�
�
�
�
�
� 
%�

��
"
�
�
�
�
�
� 
%�

��
"
�
�
�
�
�
� 
%�

-
O

.
-
/
0
.
-
O

�
M
1
/
1

6
e
f
3
A
4
8�
Z
3
�

P
�
�
)�
�
��
L
"
%%c
(
�
!
�
��
�
:�
-
1
g

�
"
�
�
�
�

��
"
�
�
�
�
�
� 
%�

'
"
� �
�
��
"
�*
�
�
��
��
�
�
�
��
�
'
�
d
�
��
P
�
�
)

��
"
�
�
�
�
�
� 
%�

��
"
�
�
�
�
�
� 
%�

��
"
�
�
�
�
�
� 
%�

��
"
�
�
�
�
�
� 
%�

-
;

.
-
/
0
.
;
/

�
M
1
/
1

6
e
f
3
A
4
8�
Z
3
�

P
�
�
)�
�
� �
L
"
%%c
(
�
!
�
��
�
:�
-
0
g

�
"
�
�
�
�

?
�
��
"
�"
�
%"
��
��
�
(

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
'
�
d
�
��
P
�
�
)

'
�
��
�
��
�
�̀
��
�
�
�
"
�
#

�%
%�
&
� 
%�

�%
%�
&
� 
%�

1
1
1
1
1
.

-
/

.
-
/
0
.
/
O

�
M
1
/
1

6
e
f
3
A
4
8�
Z
3
�

P
�
�
)�
�
��
L
"
%%c
(
�
!
�
��
�
:�
-
/
g

�
"
�
�
�
�

?
�
��
"
�"
�
%"
��
��
�
(

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
�
�
�
�
��
P
�
�
)

'
�
� �
�
��
�
�̀
��
�
�
�
"
�
#

-
1
1
��
�
P
�
$

0
�
D
O
/
/
;
-
1
1
1
1
.
1
O
1
O
D
.

1
1
1
1
;
1

-
.

.
-
/
0
.
0
-

�
M
1
/
1

6
e
f
3
A
4
8�
Z
3
�

P
�
�
)�
�
��
L
"
%%c
(
�
!
�
��
�
:�
-
/
g

�
"
�
�
�
�

?
�
��
"
� "
�
%"
��
��
�
(

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
'
�
d
�
��
P
�
�
)

'
�
��
�
��
�
�̀
��
�
�
�
"
�
#

-
D
;
�h
�
P
c9
[

-
M
�
;
O
0
0
O
�
;
1
1
1
1
1
M
/
1
-
1
M
/

1
1
1
1
/
.

-
�

.
-
/
0
.
O
-

�
M
1
/
1

6
e
f
3
A
4
8�
Z
3
�

P
�
�
)�
�
��
L
"
%%c
(
�
!
�
��
�
:�
-
/
g

�
"
�
�
�
�

?
�
��
"
�"
�
%"
��
��
�
(

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
'
�
d
�
��
P
�
�
)

'
�
��
�
��
�
�̀
��
�
�
�
"
�
#

-
1
1
��
�
[
�
$

-
M
�
D
O
/
�;
1
1
1
-
1
1
1
1
.
1
0
1
O
D
.

1
1
1
1
.
O

-
D

.
-
/
0
�
1
.

�
M
1
/
1

6
e
f
3
A
4
8�
Z
3
�

P
�
�
)�
�
��
L
"
%%c
(
�
!
�
��
�
:�
0
O
g

�
"
�
�
�
�

?
�
��
"
�"
�
%"
��
��
�
(

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
'
�
d
�
��
P
�
�
)

'
�
��
�
��
�
�̀
��
�
�
�
"
�
#

-
0
1
��
*
[
_

-
0
1
�
O
.
;
/
O
/
c.
1
-
/
.
D
.

1
1
1
1
.
;

0
1

.
-
/
0
�
1
M

�
M
1
/
1

\
A
]
]
7

B


�
83
7�
�
�
B
]
�
�


�
84
�
��
��
!
��
"
��
:�
;
i�L
��
�
�?
�
�
c

9
�
"
��
�

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
J
��
�
K
�
�

(
"
��

M
/
�
9

D
.
1
D
[
�
M
/
�
9
c'
�H
�
M
I

-
D
D
/

1
1
1
1
/
M

�
j
�
�Z
�5


�2
5�
8

R
8�
�
�

��
�
�
�

��
�
�
�
�
�
�

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

�
��
��
 
!
��
�

�
"
�
"
�
��
#

$
!
�%�
��
&

'
�
�
"
��
�
�
��
�
�"
�%

(
"
�
!
)"
�
�!
��
�

(
�
�
�
%

*
�
��
"
%

�
"
�"
�
%"
��
�+
�

$
"
��
�
�
�

,
�#

-
.
-
/
0
.
O
M

�
O
1
-
1

Z
�5


�\
A
]
]
5

4
4
��
�
�\
�
4
8

B

�
�
�
�
�
��
�"
%�
J
��
�
K
�
�
:�
�
�
��
'
�

�
)�
9
�
�
�

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
J
� �
�
K
�
�

�
k
�
�6
7

R
85
�R
3
7

��
�
�
�

��
�
�
�
�
�
�

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

�
��
��
 
!
��
�

�
"
�
"
�
��
#

$
!
�%�
��
&

'
�
�
"
��
�
�
��
�
�"
�%

(
"
�
!
)"
�
�!
��
�

(
�
�
�
%

*
�
� �
"
%

�
"
�"
�
%"
��
�+
�

$
"
��
�
�
�

,
�#

-
.
-
/
0
.
-
.

�
;
1
0
1

\
U
�8
R
f
C
�
3
5a

-
0
1̂
0
1
�
�h

�
1
1
��
(
[

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
<
%�
�
��
��
"
%�
��
�
�

*
l
!
"
��
��

M
O
�
-
*

?
�
��
"
�"
�
%"
��

1
1
1
1
/
;

0
.
-
/
0
.
M
�

�
;
1
0
1

�
�4
85
�C
A
8�
�
�
�2
3
�


7

-
0
1̂
0
1
�
�h

0
1
1
��
(
[

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
V
%�
�
��
$
!
�%�
��
&
�<
�
��
��
�
�

?
�
��
"
�"
�
%"
��

?
�
��
"
�"
�
%"
��

?
�
��
"
�"
�
%"
��

1
1
1
1
-
M

M
.
-
/
0
.
0
;

�
;
1
0
1

�
�4
85
�C
A
8�
�
�
�2
3
�


7

-
0
1̂
0
1
�
�h

O
1
1
��
(
[

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
<
%�
�
��
��
"
%�
��
�
�

*
l
!
"
��
��

9
�
(
M
0
.
M
O

?
�
��
"
�"
�
%"
��

1
1
1
1
/
/

�
m
�
�6
7

R
85
�
�
�R
�\
3
T

8�
�n
�\


R
A
5�
8�

��
�
�
�

��
�
�
�
�
�
�

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

�
��
��
 
!
��
�

�
"
�
"
�
��
#

$
!
�%�
��
&

'
�
�
"
��
�
�
��
�
�"
�%

(
"
�
!
)"
�
�!
��
�

(
�
�
�
%

*
�
��
"
%

�
"
�"
�
%"
��
�+
�

$
"
��
�
�
�

,
�#

-
.
-
/
0
�
-
-

�
.
1
;
1

Z
�5


�Y
73
5B
�2
3
�


7

�
!
%%#
��
�
�
��
�
�
"
 
%�

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
'
�
 
 
#

P
"
�
��
�
��
�

?
�
��
"
�"
�
%"
��

?
�
��
"
�"
�
%"
��

1
1
1
1
/
0

6
�
�
�6
o
A
�]
B


�
8

��
�
�
�

��
�
�
�
�
�
�

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

�
��
��
 
!
��
�

�
"
�
"
�
��
#

$
!
�%�
��
&

'
�
�
"
��
�
�
��
�
�"
�%

(
"
�
!
)"
�
�!
��
�

(
�
�
�
%

*
�
��
"
%

�
"
�"
�
%"
��
�+
�

$
"
��
�
�
�

,
�#

-
.
-
/
0
�
-
0

<
-
1
M
1

Z
�
�
a
4


5	
�R


�6
o
A
�]
B


�
8

�
�
))
�
�
�(
"
�
K
��
�

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
J
��
�
K
�
�

$
!
�
�

�
p
�1
(
c-
;
cM

�
p
1
1
-
-
;
1
;
-

1
1
1
1
1
-

0
.
-
/
0
.
.
/

<
-
1
M
1

Z
�
�
a
4


5	
�R


�6
o
A
�]
B


�
8

�
�
))
�
�
�(
"
�
K
��
�

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
J
��
�
K
�
�

$
!
�
�

�
p
�1
(
c-
;
cM

�
p
1
1
-
-
;
D
�
�

1
1
1
1
1
0

M
.
-
/
0
.
M
M

<
-
1
M
1

Z
�
�
a
4


5	
�R


�6
o
A
�]
B


�
8

�
��
K
d
"
�
K
�
��
�
�
�
�
�
��
�"
%

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
J
��
�
K
�
�

�
!
��
c�
K
%�
�

�%
%�
&
� 
%�

�%
%�
&
� 
%�

1
1
1
1
;
;

O
.
-
/
0
.
;
�

<
-
1
M
1

Z
�
�
a
4


5	
�R


�6
o
A
�]
B


�
8

<
�
K
"
!
�
��
9
�
�
�
:�
�
��
�
�-
1
�'
�

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
J
��
�
K
�
�

�
"
�
��
=
�
�
��
�
�*
#
�
��
�
�

;
.
M
1
�*
�
�
c�
c�
*
�
[

?
�
��
"
�"
�
%"
��

1
1
1
1
/
1

;
.
-
/
0
.
0
0

<
-
1
M
1

Z
�
�
a
4


5	
�R


�6
o
A
�]
B


�
8

�
�
�
�
�L
"
��
�
�:
�[
��
�
)�
�
&

�
"
 
��
�
��
�
�
�L
K
�
�
%�

'
"
��
�
��
"
�*
�
�
��
��
�
�
�
��
�
J
��
�
K
�
�

�
"
��
�
�c
9
�
))
�
"
�
�

�
9
D
1
c1
1
-
;
�$

0
M
�
-
.
D
c�
9
D
1
c1
1
-
;
�
cM
;
J
1
M

1
1
1
1
;
D



�
�
�
�
�
�
�
�

�
�
�
	
�



�
�
�


�
��
��
�
��
�
�
��
�
�
�
�

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

)
$
��
�
*�
$
�+
�
(
,"
��
-
�
(
*�
�
.
,*
%
&
�
(

/
"
0
&
,�
$
1
,

-
�
�
+
 �
+

2
�
�
�
�
�
�

�
�
�
�
3
�

�
�
�
�
�
�
�
�

�
�
�
	
�



�
�
�


�
��
��
�
��
�
�
��
�
�
�
�

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

)
$
��
�
*�
$
�+
�
(
,"
��
-
�
(
*�
�
.
,*
%
&
�
(

/
"
0
&
,�
$
1
,

-
#
�
+
 �
+

/
3
3
	
�
�
�

�
�
�
�
3
�

�
�
�
�
�
�
�
	

�
�
�
	
�



�
�
�


�
��
��
�
��
�
�
��
�
�
�
�

2
$
�4
$
5
�
�!
,0
6
"
0
$
7�
��
�*
"
�	

/
8

)
$
��
�
*�
$
�+
�
(
,"
��
-
�
(
*�
�
.
,*
%
&
�
(

+
$
79
$
:"
�

�
�
�

�
;
�
�
�

�
�
�
�
3
;

�
�
�
�
�
�
�
�

�
�
�
	
�



�
�
�


�
��
��
�
��
�
�
��
�
�
�
�

'%
�
<
$
1
�
��
��
��
�
0
*$
(
=
,(
5

)
$
��
�
*�
$
�+
�
(
,"
��
-
�
(
*�
�
.
,*
%
&
�
(

+
%
"
*0
<
$
(

>
	
�
�
+

�
�
�
3
�
	
�
�
�
�
;
;
�
�

�
�
�
�
3
�

�
�

�
�
�
�
�
�
�

�
�
�
	
�



�
�
�


�
��
��
�
��
�
�
��
�
�
�
�

#
$
(
5
�
?@
9
�
(
��
;
 >
A
�(
�
��
B
?

2
�,
=
=
7�

)
$
��
�
*�
$
�+
�
(
,"
��
-
�
(
*�
�
.
,*
%
&
�
(

'<
6
�
�,
$
7

C
"
�=
$
*$
6
7$
*�

C
"
�=
$
*$
6
7$
*�

�
�
�
�
3
	

�
�

�
�
�
�
�
�
�

�
�
�
	
�



�
�
�


�
��
��
�
��
�
�
��
�
�
�
�

+
*�
$
<
�D
$
4
7�

)
$
��
�
*�
$
�+
�
(
,"
��
-
�
(
*�
�
.
,*
%
&
�
(

E
�
770
�F
G5
H�
-
"
H

F
�
!
	
�
�
!

-
I
�
�	
�
�
	

�
�
�
�
�
;

�
�

�
�
�
�
�
	
�

�
�
�
;
�

J
�
K
L�
M
�
K
��
��
�
�
��
�
�
�
�

!
�
G,
4
�,
77$
*"
��
NI
�
!
O�
�-
$
4
,(
�
* 

F
"
A
(
*�
=

)
$
��
�
*�
$
�+
�
(
,"
��
-
�
(
*�
�
)
"
4
4
P



                                                                                                                                           



UIC

EAP2-b

Attributes:

Property Type: Commercial     Estimated No. of Operational Weeks 52

Number of Occupied Days/Week (Max 7) 5

Number of Occupants Affected By Retrofit 60 Number of Occupants Affected by Retrofit 60

Do You Want To Replace Kitchen Faucets Aerators Yes (Select) Do You Want To Replace Bathroom Faucets Aerators Yes (Select)

Total Number of Faucet Aerators To Be Replaced 3 Total Number of Faucet Aerators To Be Replaced 5

Total Number of Faucets To Be Replaced: 0 Total Number of Faucets To Be Replaced: 0

GPM of Existing Faucet Aerators 2 GPM GPM of Existing Faucet Aerators 2.2 GPM

GPM of Proposed Faucet Aerator 1 GPM GPM of Proposed Faucet Aerator 0.5 GPM

Estimated Number of Uses Per Day 4 Estimated Number of Uses Per Day 5

Annual Water Savings From Installing Low Flow Aerators: kGal

Select Type of Water Heater Fuel: Electric (Select) Property Location in United States

Energy Factor of Domestic Hot Water Heater: 0.82 EF Heating Fuel Tariff $0.30 $/kWh

Hot Water Discharge Temperature at Faucet 108.00 °F Water Tariff ($/1000 Gal) $11.18 $/kGal

Equivalent Heating Fuel Savings: 1,802 kWh Annual Cost Savings In Form of Water $209 $
Savings Discounted by 15% to Account For Cold Water Use

Annual Water Savings kGal Annual Energy Savings From Water Heater $538 $

Estimated Material Cost $64 Estiamted Labor Cost $61

Estimated Total Annual Cost Savings $747 $$ Estimated Total Installation Cost $125 $$

Simple Payback Period 0.17 Years Type of Recommendation No/Low Cost ECM Recommendation

Disclaimer: PREPARED BY BUREAU VERITAS (BV). FEBRUARY 2022 INFORMATION CONTAINED IN THIS DOCUMENT IS PRIVILEGED AND CONFIDENTIAL “TRADE SECRET” AND IS THE SOLE PROPERTY OF BV. THIS MATERIAL 
MUST BE CONSIDERED PRIVELEDGED AND CONFIDENTIAL BY ALL PARTIES PRIVY.

18.72

WATER & ENERGY SAVING CALCULATION COST SAVING CALCULATION

Southern Localities

COST BENEFIT ANALYSIS

Property of BV, All Rights Reserved

Install Low Flow Faucet Aerators
Location: Restrooms and common rooms

KITCHEN FAUCETS BATHROOM FAUCETS

Replace 3x 2GPM rated kitchen aerators with 1GPM WaterSense certified aerators Replace 5x 2.2GPM rated bathroom aerators with 0.5GPM WaterSense certified aerators



UIC

EAP3

Attribute:

Total Occupants: 60

Number of Water Closets To Be Replaced 3

Number of Occupied Days Per Week (Max 7) 5

Number of Occupied Weeks/Year (Max 52) 52

Estimated Restroom Usage/Individual/Day 4 (Select)
5.05 flushes/person/day@American Water Works Association (AWWA)

Existing Gallons Per Flush Ratings For Water Closet Flushes 1.60 GPF

Replace or Retrofit Toilets With Dual Flush Toilets Retrofit

Proposed Toilet

GPF of Proposed New Low Flow Water Closet Fixture* - GPF

Dual Flush - Retrofit Setup Valve for Flush Tank Toilet Solid Waste (20%) 1.60 GPF
*(Federal Law Requires All Flushes Not To Exceed 1.6 GPF) Liquid Waste (80%) 1.28 GPF

Water Savings By The Use of Low Flow Water Closet Flush Valves/Day 61.44 gal

Total Annual Water Savings in gallons 15.97 kgal
Cost Savings Calculations

Enter Water Tariff Rate ($/1000Gal) $11.18 $

Estimated Cost Savings From Water $179 $
Estimated Cost of Retrofit

Estimated Total Cost For Retrofit Material $72 Total $416 $
Labor $344

Simple Pay Back Period 2.33 Yrs

Type of Recommendation No/Low Cost ECM Recommendation

Property of BV, All Rights Reserved

Disclaimer: PREPARED BY BUREAU VERITAS (BV). FEBRUARY 2022 INFORMATION CONTAINED IN THIS DOCUMENT IS PRIVILEGED 
AND CONFIDENTIAL “TRADE SECRET” AND IS THE SOLE PROPERTY OF BV. THIS MATERIAL MUST BE CONSIDERED PRIVELEDGED 
AND CONFIDENTIAL BY ALL PARTIES PRIVY.

Retrofit Flush Tank Toilets to Dual Flush
Location: Older Building

EXISTING CONDITION

PROPOSED RETROFIT/REPLACEMENT

Water & Cost  Saving Calculations

Retrofit 3x 1.6GPF toilets to dual-flush



Property of BV, All Rights Reserved

Number of Males 30
Number of Females 30

Number of Occupied Days Per Week (Max 7) 5
Number of Occupied Weeks/Year (Max 52) 52

Number of Urinals To  Be Retrofitted 0
Number of Water Closets To Be Retrofitted 11
No. of Water Closets With Separate Flush Tank 0
(Typical Residential Type)

Estimated Restroom Usage/Individual/Day 4 (Select)
Default is 4 Uses/Day For Residential/Office

Do you want to make any changes to the Urinals? No

Estimated Existing Use of Urinal/Day/Man 80%
Existing Gallons Per Flush Ratings For Urinal Flushes GPF
Proposed Urinal
GPF of Proposed Urinal Flush Valve** 0.000 GPF
**(1992 EpACT Energy Act Mandates 1.0GPF Max on Urinals)

Tankless Water Closets
Do you want to make any changes to the Water Closets? Yes

Existing Gallons Per Flush Ratings For Water Closet Flushes 1.60 GPF

Are The Existing Water Closet Being Replaced? No
(If No; Then Only The Flush Valve Would Be Replaced With Dual Flush Retrofit Kit)

No. of Tankless Water Closets 11

GPF of Proposed Dual Flush- Water Closet Valve* Solid Waste (20%) 1.60 GPF
*(Federal Law Requires All Flushes Not To Exceed 1.6 GPF) Liquid Waste (80%) 0.48 GPF

Estimated Annual Water Savings From Male Users 27.96 kGal

Estimated Annual Water Savings From Female Users 27.96 kGal

Water Savings Calculation
Water Savings By The Use of Low Flow Water Closet Flush Valves/Yr 55.91 kgal

Water Savings By The Use of Low Flow Urinal Flush Valves/ Yr 0.00 kgal

Total Annual Water Savings in kgal 55.91 kgal

Cost Savings Calculations

Enter Water Tariff Rate ($/1000Gal) $11.18

Estimated Cost Savings From Water $625

Estimated Cost of Retrofit

Material Cost for Low Flow Urinal(s) $0
Labor Cost for Installing New Urinal(s) $0

Material Cost For Replacing Existing Flush Valves With Low Flow - Dual Flush Valves $880
Labor Cost For Water Closet $1,260
(Up For Liquid Waste And Down For Solid Waste)

Estimated Total Cost For Retrofit $2,140

Simple Pay Back Period 3.42 Yrs

Type of Recommendation

UIC

EAP4

ECM FOR DETERMINING WATER SAVINGS IN COMMERCIAL PROPERTIES

Urinal Water Savings

Water Closet Water Savings

Water & Cost  Saving Calculations

Capital Cost ECM Recommendation

Install Low Flow Tankless Restroom Fixtures
Location: Newer building

-

Attribute: Retrofit 11x; 1.6 GPF toilets with dual-flush flush vales

Disclaimer: PREPARED BY BUREAU VERITAS (BV). FEBRUARY 2022 INFORMATION CONTAINED IN THIS DOCUMENT IS PRIVILEGED AND CONFIDENTIAL
“TRADE SECRET” AND IS THE SOLE PROPERTY OF BV. THIS MATERIAL MUST BE CONSIDERED PRIVELEDGED AND CONFIDENTIAL BY ALL PARTIES PRIVY.



Property of BV, All Rights Reserved

UIC

EAH12-A

Attributes:

Heating System
Number of Heating Systems to be replaced 2 Qty Qty Qty Qty

Heating Fuel: Natural Gas - - -

Heating System Capacity (Each) 66 MBH MBH MBH MBH

De-rated AFUE rating For Each Furnace Heating System 78% % % % %

Estimated Annual Operating Hours: 1,070 Hrs Hrs Hrs Hrs

Estimated Annual Energy Use from All Heating Systems 1,412 Therms 0 - 0 - 0 -

Cooling
Are Cooling Split Systems Being Replaced? No No No No

Refrigerant in Cooling System

Number of Existing Air Conditioners Qty Qty Qty Qty

Insert Cooling Capacity of Each Existing Air-Conditioner Btuh Btuh Btuh Btuh

Please Input The Existing EER of The Air-Conditioner: EER EER EER EER

Estimated Annual Operating Hours: Hrs Hrs Hrs Hrs

Energy Consumption From All Existing Air conditioner: 0 kWh 0 kWh 0 kWh 0 kWh

Heating 
Select Proposed Heating System Gas Fired -60MBH - - -

AFUE for the Proposed Heating System: 96% % - % - % - %

Estimated Energy Consumption From All Systems: 1,148 Therms 0 - 0 - 0 -

New Annual Hours of Operations: 956 Hrs 0 Hrs 0 Hrs 0 Hrs

Select Proposed Air Conditioner Type: - - - -

Btu/Hr of The New Air-Conditioner: - Btuh - Btuh - Btuh - Btuh

EER of Proposed Air-Conditioning System: - EER - EER - EER - EER

Total Energy Consumption For Proposed Air conditioner: 0 kWh 0 kWh 0 kWh 0 kWh

Install New Fan Coil Unt No No No No
If Existing system has R-22 then install new Fan Coil

Annual Energy Savings From Heating Systems: 26,483 kBtus 0 kBtus 0 kBtus 0 kBtus

Annual kWh savings for all Air conditioner: 0 kWh 0 kWh 0 kWh 0 kWh

Installed Cost For All Air conditioner: $0 $0 $0 $0
Installed Cost For all Fan Coils + New Refrigerant Lines $0 $0 $0 $0
Installed Cost for all Heating Systems $3,773 $0 $0 $0

Total Investment $3,773 $0 $0 $0

Estimated Annual Energy Cost Savings: $593 $0 $0 $0

265 0 0 0

Total Initial Investment: $3,773 Total Annual Utility Cost Savings: $593

6.36

ECM DESCRIPTION:

BV recommends replacing all the identified air conditioners with the new proposed high efficiency air conditioners as mentioned above.
Summary:
Initial Investment: $3,773 Simple Payback: 6.36 Yrs
Energy Cost Savings: $593

Upgrade Split Heating and Cooling System
Location: Basement and Attic
Replace (2x) 66MBH Heating System With 96% AFUE Gas Fired -60MBH System; 

Capital Cost ECM Recommendation

Disclaimer: PREPARED BY BUREAU VERITAS (BV). FEBRUARY 2022 INFORMATION CONTAINED IN THIS DOCUMENT IS PRIVILEGED AND CONFIDENTIAL “TRADE SECRET” AND IS THE SOLE PROPERTY OF BV. THIS MATERIAL MUST BE CONSIDERED PRIVELEDGED 
AND CONFIDENTIAL BY ALL PARTIES PRIVY.

Advances in compressor and condenser technology have allowed for the development of more efficient air conditioning systems.  As a result cooling can be provided at the same rate, with a lower energy input. Energy 
efficiency ratio (EER) is the ratio of cooling output to power input.  Seasonal energy efficiency ratio (SEER) is an adjusted figure based on the length of the cooling season. A higher EER or SEER indicates a more efficient 
unit which can provide the same cooling capacity while consuming less energy.  The minimum standard for air conditioner performance in most areas is currently 13 SEER as required by the 2006 International Energy 
Conservation Code.  Units rated at 16 SEER (14 EER) or better qualify for Energy Star certification.  

Proposed System

Savings Analysis



                                                                                                                                           



                                                                                                                                           

Note : All lighting has been upgraded to LED 



                                                                                                                                           



                                                                                                                                           


