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APPENDIX F 

COMPENSATING STORAGE 



P
LA

N
N

ER
S

S
U

R
V
EY

O
R

S
EN

G
IN

EE
R

S
2

2
0

0
 P

A
R

K
 A

V
E
N

U
E
 N

O
R

T
H

, 
W

IN
T
E
R

 P
A

R
K

, 
F
L
 3

2
7

8
9

 4
0

7
.6

4
4

.4
0

6
8

D
O

N
A

LD
 W

. 
M

C
IN

TO
S
H

A
S
S
O

C
IA

TE
S
, 
IN

C
.

C
ER

TI
FI

C
A

TE
 O

F 
 A

U
TH

O
R

IZ
A

TI
O

N
 N

O
. 
6

8



P
LA

N
N

ER
S

S
U

R
V
EY

O
R

S
EN

G
IN

EE
R

S
2

2
0

0
 P

A
R

K
 A

V
E
N

U
E
 N

O
R

T
H

, 
W

IN
T
E
R

 P
A

R
K

, 
F
L
 3

2
7

8
9

 4
0

7
.6

4
4

.4
0

6
8

D
O

N
A

LD
 W

. 
M

C
IN

TO
S
H

A
S
S
O

C
IA

TE
S
, 

IN
C
.

C
ER

TI
FI

C
A

TE
 O

F 
 A

U
TH

O
R

IZ
A

TI
O

N
 N

O
. 

6
8



P
LA

N
N

ER
S

S
U

R
V
EY

O
R

S
EN

G
IN

EE
R

S
2

2
0

0
 P

A
R

K
 A

V
E
N

U
E
 N

O
R

T
H

, 
W

IN
T
E
R

 P
A

R
K

, 
F
L
 3

2
7

8
9

 4
0

7
.6

4
4

.4
0

6
8

D
O

N
A

LD
 W

. 
M

C
IN

TO
S
H

A
S
S
O

C
IA

TE
S
, 
IN

C
.

C
ER

TI
FI

C
A

TE
 O

F 
 A

U
TH

O
R

IZ
A

TI
O

N
 N

O
. 
6

8



P
LA

N
N

ER
S

S
U

R
V
EY

O
R

S
EN

G
IN

EE
R

S
2

2
0

0
 P

A
R

K
 A

V
E
N

U
E
 N

O
R

T
H

, 
W

IN
T
E
R

 P
A

R
K

, 
F
L
 3

2
7

8
9

 4
0

7
.6

4
4

.4
0

6
8

D
O

N
A

LD
 W

. 
M

C
IN

TO
S
H

A
S
S
O

C
IA

TE
S
, 

IN
C
.

C
ER

TI
FI

C
A

TE
 O

F 
 A

U
TH

O
R

IZ
A

TI
O

N
 N

O
. 

6
8



P
LA

N
N

ER
S

S
U

R
V
EY

O
R

S
EN

G
IN

EE
R

S
2

2
0

0
 P

A
R

K
 A

V
E
N

U
E
 N

O
R

T
H

, 
W

IN
T
E
R

 P
A

R
K

, 
F
L
 3

2
7

8
9

 4
0

7
.6

4
4

.4
0

6
8

D
O

N
A

LD
 W

. 
M

C
IN

TO
S
H

A
S
S
O

C
IA

TE
S
, 
IN

C
.

C
ER

TI
FI

C
A

TE
 O

F 
 A

U
TH

O
R

IZ
A

TI
O

N
 N

O
. 
6

8



P
LA

N
N

ER
S

S
U

R
V
EY

O
R

S
EN

G
IN

EE
R

S
2

2
0

0
 P

A
R

K
 A

V
E
N

U
E
 N

O
R

T
H

, 
W

IN
T
E
R

 P
A

R
K

, 
F
L
 3

2
7

8
9

 4
0

7
.6

4
4

.4
0

6
8

D
O

N
A

LD
 W

. 
M

C
IN

TO
S
H

A
S
S
O

C
IA

TE
S
, 
IN

C
.

C
ER

TI
FI

C
A

TE
 O

F 
 A

U
TH

O
R

IZ
A

TI
O

N
 N

O
. 
6

8

REMNANT

STORAGE AREA

LENGTH BETWEEN

SECTIONS

REMNANT STORAGE

BETWEEN SECTIONS

REMNANT STORAGE

BETWEEN SECTIONS

SECTION NAME

(SF) (FT) (CU FT) (AC-FT)

SECTION L-L 3.5

347

2,134.1

0.05

SECTION M-M 8.8

103

1,436.9

0.03

SECTION N-N 19.1

1241

23,703.1

0.54

SECTION O-O 19.1

SECTION P-P 20.2

340

6,868.0

0.16

SECTION Q-Q
20.2

55 830.5 0.02

SECTION R-R 10.0

174

1,740.0

0.04

SECTION S-S 10.0

62

1,884.8

0.04

SECTION T-T 50.8

148

5,564.8

0.13

SECTION U-U 24.4

300

7,320.0

0.17

SECTION V-V 24.4

35 467.3 0.01

SECTION W-W 2.3

165

2,178.0

0.05

SECTION X-X 2.0

130 279.5 0.01

SECTION Y-Y 2.0

230 230.0 0.01

SECTION Z-Z 0

SECTION AA-AA 0.1

88 17.6 0.00

SECTION BB-BB 0.3

SECTION CC-CC 61.8

227

13,279.5

0.30

SECTION DD-DD 55.2

TOTAL:

67,934.0

1.56
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REMNANT

STORAGE AREA

LENGTH BETWEEN

SECTIONS

REMNANT STORAGE

BETWEEN SECTIONS

REMNANT STORAGE

BETWEEN SECTIONS

SECTION NAME

(SF) (FT) (CU FT) (AC-FT)

SECTION A-A 0

143

3,775.2

0.09

SECTION B-B 52.8

786

41,500.8

0.95

SECTION C-C 52.8

268

10,545.8

0.24

SECTION D-D 25.9

48 621.6 0.01

SECTION E-E 0

SECTION F-F 2.7

452

8,633.2

0.20

SECTION G-G 35.5

96

5,088.0

0.12

SECTION H-H 70.5

165

12,903.0

0.30

SECTION I-I 85.9

178

15,290.2

0.35

SECTION J-J 85.9

45

3,865.5

0.09

SECTION K-K 85.9

TOTAL:

102,223.3

2.35



DONALD W. McINTOSH ASSOCIATES, INC.

Fontana Date: 6/5/2018

Compensating Storage Calculations - Existing Storage By: ACC
Chk: JCN
Rev: 10/18/2018

FEMA Flood Zone: ZONE AE AWS = Average Wet Season
Base Flood Elevation (BFE): 57.1'

Dataset  Plane_Height  Reference  Z_Factor  Area_2D (sqft)  Area_3D (sqft)  Volume (cu ft)
..pStor\CompStor.gdb\ZONEAEAreas 54.25  BELOW 1 459907.8093 459938.2572 112196.7352
..pStor\CompStor.gdb\ZONEAEAreas 57.1  BELOW 1 3451458.555 3452302.6 5015397.957

Stage (ft - NAVD) Area (ac) Volume to Ground (ac-ft)
54.25 10.56 2.58 AWS
57.1 79.25 115.14 BFE

Existing Storage between 57.1' and 54.25' = 112.56 ac-ft

FEMA Flood Zone: ZONE A
Base Flood Elevation (BFE): 62.9'

Dataset  Plane_Height  Reference  Z_Factor  Area_2D (sqft)  Area_3D (sqft)  Volume (cu ft)
..mpStor\CompStor.gdb\ZONEAAreas 60.5  BELOW 1 88022.26096 88087.53753 46415.32784
..mpStor\CompStor.gdb\ZONEAAreas 62.9  BELOW 1 1412884.091 1413535.566 1773153.104

Stage (ft - NAVD) Area (ac) Volume to Ground (ac-ft)
60.5 2.02 1.07 AWS
62.9 32.45 40.71 BFE

Existing Storage between 62.9' and 60.5' = 39.64 ac-ft

1Values were calculated using ArcGIS ArcMap (version 10.5) made by ESRI. The Surface Volume tool within the 3D Analyst Toolbox was used.
The volume is the difference between a plane and a surface.
Please see http://pro.arcgis.com/en/pro-app/tool-reference/3d-analyst/surface-volume.htm for more details.

ArcMap Output1

ArcMap Output1

Comp Storage - Existing
F:\Proj2013\13189\ENGCalcs\Storm\13189-SFWMD.xlsm 1 of 1



DONALD W. McINTOSH ASSOCIATES, INC.

Fontana Date: 6/5/2018

Compensating Storage Calculations - Proposed Storage By: ACC
Chk: JCN
Rev: 10/18/2018

ZONE AE DNW = Design Normal Water
57.1' AWS = Average Wet Season

112.56 ac-ft
SMA-1,2,3

Stage SMA-1 SMA-2 SMA-3 Volume
(ft - NAVD) Area (ac) Area (ac) Area (ac) (ac-ft)

54.25 28.57 2.36 6.44 0.00 DNW/AWS
55.25 29.34 2.48 6.65 37.92
56.25 30.12 2.60 6.86 76.95
57.10 30.77 2.70 7.05 111.00 BFE
57.25 30.89 2.72 7.08 117.09
58.25 32.84 3.04 7.64 159.19 Outside Top of Berm

111.00 ac-ft

ZONE AE Remnant Storage behind Backslope from Cross Sections = 1.56 ac-ft

112.56 ac-ft

ZONE A
62.9'

39.64 ac-ft
SMA-8,9,10,13

Stage SMA-8 SMA-9 SMA-10 SMA-13 Volume
(ft - NAVD) Area (ac) Area (ac) Area (ac) Area (ac) (ac-ft)

60.5 2.74 0.99 5.34 0.00 DNW/AWS
61.0 2.80 1.03 5.45 8.13 4.59 DNW/AWS (SMA-13)
61.5 2.87 1.07 5.56 8.26 13.38
62.5 3.00 1.16 5.78 8.51 31.49
62.9 3.05 1.20 5.87 8.62 38.93 BFE
63.5 3.13 1.25 6.01 8.77 50.31
64.5 3.38 1.49 6.59 9.23 70.23 Outside Top of Berm (SMA-9, 10)
65 3.55 9.56 78.68 Outside Top of Berm (SMA-8, 13)

38.93 ac-ft

ZONE A Remnant Storage behind Backslope from Cross Sections = 2.35 ac-ft

41.28 ac-ftTotal Proposed Storage between 62.9' and 60.5' =

Pond Storage Provided @ 62.9' =

Pond Storage Provided @ 57.1' =

FEMA Flood Zone:
Base Flood Elevation (BFE):
Existing Storage:
Comp Storage Ponds:

Pond Data

Total Proposed Storage between 57.1' and 54.25' =

FEMA Flood Zone:
Base Flood Elevation (BFE):

Comp Storage Ponds:
Existing Storage:

Pond Data

Comp Storage - Proposed
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