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Project Narrative:  

 The owners of the Westover Gold Club are proposing to develop the tract into a sporting 

complex and banquet hall facility. The 90 acre tract of ground is located on the west side of 

South Schuylkill Avenue and the north side of Port Indian Road in West Norriton Township. The 

property is zoned RE-Recreation. The proposed use of the site is consistent with the permitted 

uses in the Recreation Zoning District. The proposed uses include; a 50,000 S.F. banquet hall, 

skate park, picnic area, outdoor swimming pools, five soccer fields, 9-hole golf course, football 

field with track, five baseball fields, five basketball courts and 10 tennis courts. To meet the 

parking requirements for the noted uses, it is proposed to construct 1,801 parking squares. 

Access to the site will be provided via three driveways to existing roads. The driveways will go 

to South Schuylkill Avenue, Port Indian Road and Hemlock Road. The proposed structures will 

utilize public sanitary sewer and water.  

Existing Features:  

 The site is currently a maintained functioning 18 hole golf course. The existing cover 

consists of maintained lawn area with scattered trees throughout the sire. There are two ponds on 

the site. The site generally slopes in a southerly direction. The majority of the site has a mild 

slope with some areas around 15 percent near Port Indian Road. A Williams Gas Pipeline 

easement traverses the tract in an east-west direction. The current facilities has access via a 

driveway to South Schuylkill Avenue.  

 

Stormwater Management:  

 It is proposed to utilize multiple systems to ensure the rate of flow leaving the site does 

not increase and the volume of flow for storms up to and including the two year event does not 

increase. There are three separate watersheds on the site. One drains to the south and exits the 

site below the existing pond. The second watershed drains to Port Indian Road and the third one 

drains towards the western property line. To meet Township and DEP’s BMP regulations it is 

proposed to construct four new detention basins. Several of these basins will include forebays to  
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improve the water quality. In addition plunge pools will be installed at several of the basin 

outfalls. The existing pond will be modified to increase its storage capacity and to provide a 

forebay. To provide stormwater infiltration and the required volume reduction porous paving 

will be installed throughout the parking lots. The porous paving will encompass large areas to 

promote an even infiltration of water into the ground throughout the site. In addition the football 

field will be constructed with a subsurface to promote infiltration in the field area.  

 

 The hydrological analysis assumed a meadow cover for existing conditions for the entire 

fold course including the impervious areas associated with the cart paths, parking lots and 

existing building. To analyze the peak rate of flow the SCS method was utilized. The volume of 

runoff generated pre and post was analyzed with the DEP BMP worksheets.   The flow rate 

leaving the site is decreased from existing conditions.  Given the decrease in the rate of flow the 

stormwater systems and / or watercourses will have capacity to continue to convey the flow as it 

occurs in the current conditions. 

 

Erosion and Sedimentation Control: 

To ensure sediment does not leave the tract and enter waters of the Commonwealth, several 

different controls will be utilized on site during construction.  Prior to disturbance for the 

proposed improvements sediment basins and diversion swales will be constructed to divert 

runoff from disturbed areas to the sediment basins.  In addition rock construction entrances will 

be provided and silt fence and or filter sock will be installed where disturbed areas do not drain 

to a sediment basin.  The controls will be inspected during construction to ensure they are 

functioning per DEP requirements.  Site stabilization will occur as soon as possible after  

construction is completed to ensure erosion is avoided.  The runoff is detained in the sediment 

basins and discharged at a reduced flow rate to ensure the downstream water courses do not have 

erosive conditions that would cause erosion of the stream banks. 
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Storm Sewer Summary Report Page  1 

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor HGL Dns
No. rate size length EL Dn EL Up slope down up loss Junct line

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

1 1 TO E1 20.64    24  c 47.0 104.00 109.00 10.638 104.81 110.61 n/a 110.61 End

2 2 TO 1 20.23    18  c 58.0 109.50 112.66 5.448 110.61* 116.68* n/a 118.72 i 1

3 3 TO 2 17.27    18  c 206.0 112.86 126.30 6.524 118.72 127.74 n/a 127.74 j 2

4 4 TO 3 2.90    18  c 215.0 126.50 140.55 6.535 129.22 141.20 n/a 141.20 j 3

5 5 TO 3 11.28    18  c 154.0 126.50 137.00 6.818 128.63 138.29 n/a 138.29 j 3

6 6 TO 5 4.36    18  c 53.0 140.00 142.00 3.774 140.47 142.80 n/a 142.80 j 5

7 M1 TO E2 8.85    18  c 110.0 104.00 108.40 4.000 109.20 109.78 n/a 110.17 i End

8 M2 TO M1 8.92    18  c 157.0 114.00 132.60 11.847 114.51 133.74 n/a 133.74 j 7

9 M3 TO M2 8.94    18  c 40.0 139.25 143.71 11.150 139.77* 146.00* 0.00 146.00 8

10 M4 TO M3 8.98    18  c 94.0 150.53 157.95 7.894 151.10 159.09 n/a 159.09 j 9

11 7 TO M4 9.14    18  c 202.0 158.15 161.02 1.421 159.28 162.17 n/a 162.17 j 10

12 9 TO 7 0.75    18  c 354.0 172.70 188.60 4.492 172.89 188.93 n/a 188.93 j 11

13 8 TO M9 1.72    18  c 142.7 161.22 161.95 0.512 162.72 162.76 0.00 162.76 11

Project File:  SWM#1V-2.stm Number of lines: 13 Run Date: 02-10-2015

NOTES:  c = cir;  e = ellip;  b = box;  Return period = 100 Yrs.  ; *Surcharged (HGL above crown).  ; i - Inlet control.  ; j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005
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Storm Sewer Summary Report Page  1 

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor HGL Dns
No. rate size length EL Dn EL Up slope down up loss Junct line

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

1 10 TO E3 62.38    48  c 70.0 143.50 145.05 2.214 150.08* 150.21* 0.00 150.21 End

2 11 TO 10 4.11    18  c 20.0 147.00 147.10 0.500 150.51* 150.54* 0.00 150.54 1

3 14 TO 11 2.64    18  c 27.0 147.30 147.50 0.741 150.59* 150.61* 0.00 150.61 2

4 15 TO 10 57.89    36  c 144.0 146.05 151.20 3.576 150.21 153.63 n/a 153.63 1

5 16 TO 15 57.53    36  c 20.0 151.40 151.80 2.000 153.99 154.22 n/a 154.22 4

6 17 TO 16 53.87    36  c 142.0 152.00 157.80 4.085 154.70 160.14 0.00 160.14 5

7 18 TO 17 2.09    18  c 20.0 159.30 159.46 0.800 161.41* 161.42* 0.00 161.42 6

8 19 TO 17 52.18    36  c 154.0 158.00 162.10 2.662 160.58 164.40 0.00 164.40 6

9 20 TO 19 49.73    36  c 20.0 162.30 162.50 1.000 164.88* 165.52* n/a 166.69 i 8

10 21 TO 20 9.03    18  c 44.0 163.80 164.26 1.045 166.69* 167.02* 0.00 167.02 9

11 22 TO 21 4.67    18  c 98.0 164.46 168.00 3.612 167.32 168.82 n/a 168.82 j 10

12 23 TO 20 41.66    30  c 185.0 163.00 168.80 3.135 166.69 170.97 0.00 170.97 9

13 24 TO 23 3.75    18  c 50.0 169.80 172.00 4.400 172.22 172.74 n/a 172.74 j 12

14 25 TO 23 37.29    30  c 33.0 169.00 169.76 2.303 171.39 171.80 n/a 171.80 j 12

15 M5 TO 25 36.10    30  c 85.0 169.96 172.67 3.188 172.13 174.68 n/a 174.68 j 14

16 27 TO M5 2.60    18  c 28.0 173.67 174.00 1.179 175.78* 175.80* 0.00 175.80 15

17 26 TO M5 33.97    30  c 44.0 172.87 174.10 2.795 175.07 176.05 n/a 176.05 j 15

18 28 TO 26 33.17    30  c 110.0 174.30 177.49 2.900 176.40 179.41 n/a 179.41 j 17

19 29 TO 28 0.60    18  c 84.0 178.49 185.00 7.750 180.45 185.30 n/a 185.30 j 18

20 30 TO 28 31.11    30  c 110.0 177.69 180.87 2.891 179.83 182.73 n/a 182.73 j 18

21 31 TO 30 0.80    18  c 100.0 181.87 188.00 6.130 183.71 188.34 n/a 188.34 j 20

22 M6 TO 30 28.21    30  c 99.0 181.07 182.86 1.808 183.20 184.64 n/a 184.64 j 20

23 36 TO M6 4.43    18  c 69.0 183.86 185.00 1.652 185.43 185.80 n/a 185.80 j 22

24 32 TO M6 24.42    30  c 47.0 183.06 183.41 0.745 185.14 185.48 n/a 186.25 i 22

25 33 TO 32 1.66    18  c 158.0 184.41 188.00 2.272 186.25 188.49 n/a 188.49 j 24

26 34 TO 32 17.58    24  c 54.0 183.91 184.30 0.722 186.25* 186.57* 0.00 186.57 24

27 35 TO 34 13.43    24  c 35.0 184.50 184.78 0.800 186.78* 186.90* 0.00 186.90 26

28 37 TO 35 10.90    18  c 153.0 185.28 187.55 1.484 186.90 188.81 n/a 188.81 j 27

29 38 TO 37 0.63    18  c 67.0 187.75 188.15 0.597 189.54 189.54 0.00 189.54 28

30 39 TO 37 10.17    18  c 34.0 187.75 188.55 2.353 189.03 189.77 n/a 189.77 j 28

31 40 TO 39 3.87    18  c 106.0 188.75 190.00 1.179 190.37 190.75 n/a 190.75 j 30

Project File:  SWM#2V-2.stm Number of lines: 31 Run Date: 02-10-2015

NOTES:  c = cir;  e = ellip;  b = box;  Return period = 100 Yrs.  ; *Surcharged (HGL above crown).  ; i - Inlet control.  ; j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005
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Storm Sewer Summary Report Page  1 

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor HGL Dns
No. rate size length EL Dn EL Up slope down up loss Junct line

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

1 41 TO E5 20.87    24  c 62.0 160.00 161.71 2.758 163.02 163.33 0.00 163.33 End

2 42 TO 41 10.65    18  c 24.0 162.21 162.80 2.458 163.68 164.05 n/a 164.05 j 1

3 43 TO 42 6.64    18  c 54.0 163.00 163.50 0.926 164.54 164.58 n/a 164.89 i 2

4 44 TO 41 4.89    18  c 68.0 162.21 163.80 2.338 164.12 164.64 n/a 164.64 j 1

5 45 TO 44 1.70    18  c 125.0 164.00 165.00 0.800 164.98 165.50 n/a 165.50 j 4

Project File:  SWM#3.stm Number of lines: 5 Run Date: 02-10-2015

NOTES:  c = cir;  e = ellip;  b = box;  Return period = 100 Yrs.  ; i - Inlet control.  ; j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005

2-25



St
or

m
 S

ew
er

 T
ab

ul
at

io
n

Pa
ge

  1
 

St
at

io
n

Le
n

D
rn

g 
Ar

ea
R

no
ff

Ar
ea

 x
 C

Tc
R

ai
n

To
ta

l
C

ap
Ve

l
Pi

pe
In

ve
rt

 E
le

v
H

G
L 

El
ev

G
rn

d 
/ R

im
 E

le
v

Li
ne

 ID
co

ef
f

(I)
flo

w
fu

ll
Li

ne
To

In
cr

To
ta

l
In

cr
To

ta
l

In
le

t
Sy

st
Si

ze
Sl

op
e

U
p

D
n

U
p

D
n

U
p

D
n

Li
ne

(ft
)

(a
c)

(a
c)

(C
)

(m
in

)
(m

in
)

(in
/h

r)
(c

fs
)

(c
fs

)
(ft

/s
)

(in
)

(%
)

(ft
)

(ft
)

(ft
)

(ft
)

(ft
)

(ft
)

1
E

nd
62

.0
0.

82
2.

99
0.

89
0.

73
2.

66
5.

0
6.

2
7.

9
20

.8
7

37
.5

6
7.

15
24

2.
76

16
1.

71
16

0.
00

16
3.

33
16

3.
02

16
6.

46
16

2.
50

41
 T

O
 E

5

2
1

24
.0

0.
55

1.
47

0.
91

0.
50

1.
31

5.
0

5.
2

8.
1

10
.6

5
16

.4
6

6.
43

18
2.

46
16

2.
80

16
2.

21
16

4.
05

16
3.

68
16

6.
66

16
6.

46
42

 T
O

 4
1

3
2

54
.0

0.
92

0.
92

0.
88

0.
81

0.
81

5.
0

5.
0

8.
2

6.
64

10
.1

0
4.

10
18

0.
93

16
3.

50
16

3.
00

16
4.

58
16

4.
54

16
7.

23
16

6.
66

43
 T

O
 4

2

4
1

68
.0

0.
47

0.
70

0.
87

0.
41

0.
62

5.
0

5.
9

7.
9

4.
89

16
.0

6
3.

77
18

2.
34

16
3.

80
16

2.
21

16
4.

64
16

4.
12

16
7.

62
16

6.
46

44
 T

O
 4

1

5
4

12
5.

0
0.

23
0.

23
0.

90
0.

21
0.

21
5.

0
5.

0
8.

2
1.

70
9.

39
2.

35
18

0.
80

16
5.

00
16

4.
00

16
5.

50
16

4.
98

16
8.

92
16

7.
62

45
 T

O
 4

4

P
ro

je
ct

 F
ile

:  
S

W
M

#3
.s

tm
N

um
be

r o
f l

in
es

: 5
R

un
 D

at
e:

  0
2-

10
-2

01
5

N
O

TE
S

: I
nt

en
si

ty
 =

 1
32

.4
0 

/ (
In

le
t t

im
e 

+ 
19

.1
0)

 ^
 0

.8
7;

  R
et

ur
n 

pe
rio

d 
= 

 1
00

  Y
rs

. 

H
yd

ra
flo

w
 S

to
rm

 S
ew

er
s 

20
05

2-26



In
le

t R
ep

or
t

Pa
ge

  1
 

Li
ne

In
le

t I
D

Q
 =

Q
Q

Q
Ju

nc
C

ur
b 

In
le

t
G

ra
te

 In
le

t
G

ut
te

r
In

le
t

B
yp

N
o

C
IA

ca
rr

y
ca

pt
by

p
ty

pe
lin

e
H

t
L

ar
ea

L
W

So
W

Sw
Sx

n
D

ep
th

Sp
re

ad
D

ep
th

Sp
re

ad
D

ep
r

N
o

(c
fs

)
(c

fs
)

(c
fs

)
(c

fs
)

(in
)

(ft
)

(s
qf

t)
(ft

)
(ft

)
(ft

/ft
)

(ft
)

(ft
/ft

)
(ft

/ft
)

(ft
)

(ft
)

(ft
)

(ft
)

(in
)

1
5.

98
1.

34
7.

32
0.

00
C

om
b

6.
0

4.
00

2.
00

4.
00

2.
00

S
ag

2.
00

0.
02

0
0.

02
0

0.
01

3
0.

45
22

.5
0

0.
45

22
.5

0
0.

00
O

ff

2
4.

10
3.

27
7.

37
0.

00
C

om
b

6.
0

4.
00

2.
00

4.
00

2.
00

S
ag

2.
00

0.
02

0
0.

02
0

0.
01

3
0.

45
22

.5
0

0.
45

22
.5

0
0.

00
O

ff

3
6.

64
0.

00
3.

37
3.

27
C

om
b

6.
0

4.
00

0.
00

4.
00

2.
00

0.
01

0
2.

00
0.

02
0

0.
02

0
0.

01
3

0.
28

14
.0

0
0.

27
13

.6
0

0.
00

2

4
3.

35
0.

00
2.

01
1.

34
C

om
b

6.
0

4.
00

0.
00

4.
00

2.
00

0.
01

3
2.

00
0.

02
0

0.
02

0
0.

01
3

0.
21

10
.5

0
0.

20
10

.0
5

0.
00

1

5
1.

70
0.

00
1.

70
0.

00
C

om
b

6.
0

4.
00

2.
00

4.
00

2.
00

S
ag

2.
00

0.
02

0
0.

02
0

0.
01

3
0.

18
9.

00
0.

18
9.

00
0.

00
O

ff

P
ro

je
ct

 F
ile

:  
S

W
M

#3
.s

tm
N

um
be

r o
f l

in
es

: 5
R

un
 D

at
e:

  0
2-

10
-2

01
5

N
O

TE
S

:  
In

le
t N

-V
al

ue
s 

= 
 0

.0
13

 ; 
In

te
ns

ity
 =

 1
32

.4
0 

/ (
In

le
t t

im
e 

+ 
19

.1
0)

 ^
 0

.8
7;

   
R

et
ur

n 
pe

rio
d 

= 
 1

00
  Y

rs
. ;

  *
 In

di
ca

te
s 

K
no

w
n 

Q
 a

dd
ed

H
yd

ra
flo

w
 S

to
rm

 S
ew

er
s 

20
052-27



FL
-D

O
T 

R
ep

or
t

Pa
ge

  1
 

Li
ne

To
Ty

pe
n 

-
Le

n
D

ra
in

ag
e 

Ar
ea

Ti
m

e
Ti

m
e

In
te

n
To

ta
l

Ad
d

In
le

t
El

ev
 o

f H
G

L
R

is
e

H
G

L
Ac

tu
al

D
at

e:
  0

2-
10

-2
01

5
N

o
Li

ne
of

va
lu

e
of

of
(I)

C
A

Q
el

ev
st

ru
c

C
1 

= 
 0

.9
5

co
nc

flo
w

El
ev

 o
f C

ro
w

n
Sp

an
Pi

pe
Fu

ll 
Fl

ow
Fr

eq
ue

nc
y:

  1
00

 y
rs

C
2 

= 
 0

.3
5

in
To

ta
l

C
3 

= 
 0

.8
se

ct
flo

w
El

ev
 o

f I
nv

er
t

Pr
oj

: S
W

M
#3

.s
tm

In
cr

e-
Su

b-
Su

m
Q

U
p

D
ow

n
Fa

ll
Si

ze
Sl

op
e

Ve
l

C
ap

m
en

t
to

ta
l

C
A

(ft
)

(a
c)

(a
c)

(m
in

)
(m

in
)

(in
/h

r)
(c

fs
)

(ft
)

(ft
)

(ft
)

(ft
)

(in
)

(%
)

(ft
/s

)
(c

fs
)

Li
ne

 d
es

cr
ip

tio
n

1
E

nd
C

om
b

0.
01

3
62

.0
0.

74
2.

69
2.

56
6.

19
0.

14
7.

9
2.

66
0.

00
16

6.
46

16
3.

33
16

3.
02

0.
31

24
0.

50
7.

15
20

.8
7

41
 T

O
 E

5
0.

08
0.

30
0.

11
20

.8
7

16
3.

71
16

2.
00

24
2.

76
11

.9
6

37
.5

6
0.

00
0.

00
0.

00
16

1.
71

16
0.

00
1.

71
C

ir

2
1

C
om

b
0.

01
3

24
.0

0.
51

1.
33

1.
26

5.
22

0.
06

8.
1

1.
31

0.
00

16
6.

66
16

4.
05

16
3.

68
0.

37
18

1.
54

6.
43

10
.6

5
42

 T
O

 4
1

0.
04

0.
14

0.
05

10
.6

5
16

4.
30

16
3.

71
18

2.
46

9.
32

16
.4

6
0.

00
0.

00
0.

00
16

2.
80

16
2.

21
0.

59
C

ir

3
2

C
om

b
0.

01
3

54
.0

0.
82

0.
82

0.
78

5.
00

0.
22

8.
2

0.
81

0.
00

16
7.

23
16

4.
58

16
4.

54
0.

04
18

0.
07

4.
10

6.
64

43
 T

O
 4

2
0.

10
0.

10
0.

04
6.

64
16

5.
00

16
4.

50
18

0.
93

5.
72

10
.1

0
0.

00
0.

00
0.

00
16

3.
50

16
3.

00
0.

50
C

ir

4
1

C
om

b
0.

01
3

68
.0

0.
41

0.
62

0.
59

5.
89

0.
30

7.
9

0.
62

0.
00

16
7.

62
16

4.
64

16
4.

12
0.

52
18

0.
77

3.
77

4.
89

44
 T

O
 4

1
0.

06
0.

08
0.

03
4.

89
16

5.
30

16
3.

71
18

2.
34

9.
09

16
.0

6
0.

00
0.

00
0.

00
16

3.
80

16
2.

21
1.

59
C

ir

5
4

C
om

b
0.

01
3

12
5.

0
0.

21
0.

21
0.

20
5.

00
0.

89
8.

2
0.

21
0.

00
16

8.
92

16
5.

50
16

4.
98

0.
51

18
0.

41
2.

35
1.

70
45

 T
O

 4
4

0.
02

0.
02

0.
01

1.
70

16
6.

50
16

5.
50

18
0.

80
5.

32
9.

39
0.

00
0.

00
0.

00
16

5.
00

16
4.

00
1.

00
C

ir

N
O

TE
S

:  
In

te
ns

ity
 =

 1
32

.4
0 

/ (
In

le
t t

im
e 

+ 
19

.1
0)

 ^
 0

.8
7 

 (i
n/

hr
)

P
ro

je
ct

 F
ile

:  
S

W
M

#3
.s

tm

H
yd

ra
flo

w
 S

to
rm

 S
ew

er
s 

20
052-28



H
yd

ra
ul

ic
 G

ra
de

 L
in

e 
C

om
pu

ta
tio

ns
Pa

ge
  1

 

Li
ne

Si
ze

Q
D

ow
ns

tr
ea

m
Le

n
U

ps
tr

ea
m

C
he

ck
JL

M
in

or
co

ef
f

lo
ss

In
ve

rt
H

G
L

D
ep

th
Ar

ea
Ve

l
Ve

l
EG

L
Sf

In
ve

rt
H

G
L

D
ep

th
Ar

ea
Ve

l
Ve

l
EG

L
Sf

Av
e

En
rg

y
el

ev
el

ev
he

ad
el

ev
el

ev
el

ev
he

ad
el

ev
Sf

lo
ss

(in
)

(c
fs

)
(ft

)
(ft

)
(ft

)
(s

qf
t)

(ft
/s

)
(ft

)
(ft

)
(%

)
(ft

)
(ft

)
(ft

)
(ft

)
(s

qf
t)

(ft
/s

)
(ft

)
(ft

)
(%

)
(%

)
(ft

)
(K

)
(ft

)

1
24

20
.8

7
16

0.
00

16
3.

02
2.

00
3.

14
6.

65
0.

69
16

3.
71

0.
85

2
62

.0
16

1.
71

16
3.

33
1.

62
**

2.
73

7.
65

0.
91

16
4.

24
0.

86
8

0.
86

0
0.

53
3

0.
00

0.
00

2
18

10
.6

5
16

2.
21

16
3.

68
1.

47
1.

76
6.

06
0.

57
16

4.
25

0.
91

7
24

.0
16

2.
80

16
4.

05
 j

1.
25

**
1.

57
6.

79
0.

72
16

4.
76

1.
00

6
0.

96
1

n/
a

0.
00

n/
a

3
18

6.
64

16
3.

00
16

4.
54

1.
50

1.
77

3.
76

0.
22

16
4.

76
n/

a
54

.0
16

3.
50

16
4.

58
i

1.
18

1.
49

4.
45

0.
31

16
4.

89
i

n/
a

n/
a

-0
.1

80
0.

00
n/

a

4
18

4.
89

16
2.

21
16

4.
12

1.
50

1.
77

2.
77

0.
12

16
4.

24
0.

21
7

68
.0

16
3.

80
16

4.
64

 j
0.

84
**

1.
02

4.
77

0.
35

16
5.

00
0.

58
7

0.
40

2
n/

a
0.

00
n/

a

5
18

1.
70

16
4.

00
16

4.
98

0.
98

1.
23

1.
38

0.
03

16
5.

01
0.

04
4

12
5

16
5.

00
16

5.
50

 j
0.

50
**

0.
51

3.
32

0.
17

16
5.

67
0.

46
4

0.
25

4
n/

a
0.

00
0.

00

P
ro

je
ct

 F
ile

:  
S

W
M

#3
.s

tm
N

um
be

r o
f l

in
es

: 5
R

un
 D

at
e:

  0
2-

10
-2

01
5

N
ot

es
: ;

 *
* 

C
rit

ic
al

 d
ep

th
.; 

j-L
in

e 
co

nt
ai

ns
 h

yd
. j

um
p.

; i
-In

le
t c

on
tro

l.

H
yd

ra
flo

w
 S

to
rm

 S
ew

er
s 

20
052-29



H
yd

ra
flo

w
 P

la
n 

Vi
ew

P
ro

je
ct

 F
ile

:  
S

W
M

#4
.s

tm
N

o.
 L

in
es

: 2
8

02
-1

0-
20

15

H
yd

ra
flo

w
 S

to
rm

 S
ew

er
s 

20
05

2-30



St
or

m
 S

ew
er

 In
ve

nt
or

y 
R

ep
or

t
Pa

ge
  1

 

Li
ne

Al
ig

nm
en

t
Fl

ow
 D

at
a

Ph
ys

ic
al

 D
at

a
Li

ne
 ID

N
o.

D
ns

tr
Li

ne
D

ef
l

Ju
nc

K
no

w
n

D
rn

g
R

un
of

f
In

le
t

In
ve

rt
Li

ne
In

ve
rt

Li
ne

Li
ne

N
J-

lo
ss

In
le

t/
lin

e
le

ng
th

an
gl

e
ty

pe
Q

ar
ea

co
ef

f
tim

e
El

 D
n

sl
op

e
El

 U
p

si
ze

ty
pe

va
lu

e
co

ef
f

R
im

 E
l

N
o.

(ft
)

(d
eg

)
(c

fs
)

(a
c)

(C
)

(m
in

)
(ft

)
(%

)
(ft

)
(in

)
(n

)
(K

)
(ft

)

1
E

nd
45

.0
43

.3
M

H
0.

00
0.

00
0.

00
5.

0
15

3.
00

5.
56

15
5.

50
36

C
ir

0.
01

3
0.

00
16

5.
00

M
7 

TO
 E

6

2
1

15
.0

0.
0

C
om

b
0.

00
0.

94
0.

61
5.

0
15

6.
00

2.
00

15
6.

30
30

C
ir

0.
01

3
0.

00
16

5.
08

46
A 

TO
 M

7

3
2

58
.0

87
.4

C
om

b
0.

00
0.

47
0.

86
5.

0
15

6.
50

2.
24

15
7.

80
30

C
ir

0.
01

3
0.

00
16

4.
55

46
 T

O
 4

6A

4
3

42
.0

2.
1

C
om

b
0.

00
1.

78
0.

89
5.

0
15

8.
00

2.
62

15
9.

10
30

C
ir

0.
01

3
0.

00
16

4.
00

47
 T

O
 4

6

5
4

18
.0

-2
.4

C
om

b
0.

00
0.

86
0.

87
5.

0
15

9.
30

2.
22

15
9.

70
30

C
ir

0.
01

3
0.

00
16

4.
46

48
 T

O
 4

7

6
5

18
6.

0
1.

3
C

om
b

0.
00

0.
06

0.
85

5.
0

16
0.

70
2.

58
16

5.
50

18
C

ir
0.

01
3

0.
00

16
9.

03
49

 T
O

 4
8

7
5

21
9.

0
-6

3.
1

C
om

b
0.

00
0.

75
0.

86
5.

0
15

9.
90

3.
38

16
7.

30
30

C
ir

0.
01

3
0.

00
17

2.
00

50
 T

O
 4

8

8
7

21
0.

0
-2

5.
6

C
om

b
0.

00
0.

64
0.

86
5.

0
16

7.
50

3.
10

17
4.

02
30

C
ir

0.
01

3
0.

00
18

0.
07

51
 T

O
 5

0

9
8

53
.0

-1
03

.0
C

om
b

0.
00

0.
64

0.
79

5.
0

17
5.

02
1.

23
17

5.
67

18
C

ir
0.

01
3

0.
00

17
9.

37
52

 T
O

 5
1

10
9

64
.0

13
.2

C
om

b
0.

00
0.

42
0.

85
5.

0
17

5.
87

1.
77

17
7.

00
18

C
ir

0.
01

3
0.

00
18

0.
65

53
 T

O
 5

2

11
8

10
5.

0
-0

.2
C

om
b

0.
00

0.
45

0.
50

5.
0

17
4.

22
6.

15
18

0.
68

30
C

ir
0.

01
3

0.
00

18
5.

63
54

 T
O

 5
1

12
11

20
9.

0
-2

4.
3

C
om

b
0.

00
0.

11
0.

84
5.

0
18

0.
88

2.
83

18
6.

80
30

C
ir

0.
01

3
0.

00
19

6.
60

55
 T

O
 5

4

13
12

46
.0

38
.7

C
om

b
0.

00
0.

14
0.

61
5.

0
18

7.
00

0.
87

18
7.

40
30

C
ir

0.
01

3
0.

00
19

6.
60

56
 T

O
 5

5

14
13

13
2.

0
-6

7.
8

C
om

b
0.

00
0.

12
0.

60
5.

0
18

7.
90

0.
76

18
8.

90
24

C
ir

0.
01

3
0.

00
20

0.
31

57
 T

O
 5

6

15
14

46
.0

-6
8.

8
C

om
b

0.
00

0.
54

0.
46

5.
0

18
9.

10
0.

87
18

9.
50

24
C

ir
0.

01
3

0.
00

20
0.

31
58

 T
O

 5
7

16
15

27
9.

0
23

.6
C

om
b

0.
00

2.
76

0.
43

5.
0

19
0.

00
0.

72
19

2.
00

18
C

ir
0.

01
3

0.
00

19
5.

50
59

 T
O

 5
8

17
14

13
2.

0
39

.5
C

om
b

0.
00

0.
16

0.
69

5.
0

18
9.

40
6.

59
19

8.
10

18
C

ir
0.

01
3

0.
00

20
2.

12
60

 T
O

 5
7

18
17

46
.0

-7
4.

7
C

om
b

0.
00

0.
65

0.
42

5.
0

19
8.

30
0.

70
19

8.
62

18
C

ir
0.

01
3

0.
00

20
2.

12
61

 T
O

 6
0

19
17

13
6.

0
13

.7
C

om
b

0.
00

0.
19

0.
60

5.
0

19
8.

30
3.

42
20

2.
95

18
C

ir
0.

01
3

0.
00

20
7.

09
62

 T
O

 6
0

20
19

46
.0

-8
1.

2
C

om
b

0.
00

1.
05

0.
39

5.
0

20
3.

15
0.

76
20

3.
50

18
C

ir
0.

01
3

0.
00

20
7.

09
63

 T
O

 6
2

21
E

nd
27

8.
0

-1
2.

4
C

om
b

0.
00

4.
00

0.
42

5.
0

15
3.

00
3.

99
16

4.
10

36
C

ir
0.

01
3

0.
00

16
9.

30
64

 T
O

 E
7

P
ro

je
ct

 F
ile

:  
S

W
M

#4
.s

tm
N

um
be

r o
f l

in
es

: 2
8

D
at

e:
  0

2-
10

-2
01

5

H
yd

ra
flo

w
 S

to
rm

 S
ew

er
s 

20
052-31



St
or

m
 S

ew
er

 In
ve

nt
or

y 
R

ep
or

t
Pa

ge
  2

 

Li
ne

Al
ig

nm
en

t
Fl

ow
 D

at
a

Ph
ys

ic
al

 D
at

a
Li

ne
 ID

N
o.

D
ns

tr
Li

ne
D

ef
l

Ju
nc

K
no

w
n

D
rn

g
R

un
of

f
In

le
t

In
ve

rt
Li

ne
In

ve
rt

Li
ne

Li
ne

N
J-

lo
ss

In
le

t/
lin

e
le

ng
th

an
gl

e
ty

pe
Q

ar
ea

co
ef

f
tim

e
El

 D
n

sl
op

e
El

 U
p

si
ze

ty
pe

va
lu

e
co

ef
f

R
im

 E
l

N
o.

(ft
)

(d
eg

)
(c

fs
)

(a
c)

(C
)

(m
in

)
(ft

)
(%

)
(ft

)
(in

)
(n

)
(K

)
(ft

)

22
21

13
2.

0
79

.6
C

om
b

0.
00

0.
21

0.
86

5.
0

16
4.

30
1.

67
16

6.
50

36
C

ir
0.

01
3

0.
00

17
2.

72
65

 T
O

 6
4

23
22

92
.0

-8
7.

9
M

H
0.

00
0.

00
0.

00
5.

0
16

8.
00

2.
88

17
0.

65
18

C
ir

0.
01

3
0.

00
17

4.
60

M
8 

TO
 6

5

24
23

22
.0

68
.4

C
om

b
0.

00
0.

36
0.

42
5.

0
17

0.
85

2.
95

17
1.

50
18

C
ir

0.
01

3
0.

00
17

5.
10

66
 T

O
 M

8

25
22

72
.0

21
.0

C
om

b
0.

00
0.

21
0.

84
5.

0
16

7.
00

2.
50

16
8.

80
24

C
ir

0.
01

3
0.

00
17

3.
00

67
 T

O
 6

5

26
25

81
.0

-4
2.

4
C

om
b

0.
00

2.
19

0.
60

5.
0

16
9.

00
1.

85
17

0.
50

24
C

ir
0.

01
3

0.
00

17
4.

50
68

 T
O

 6
7

27
26

91
.0

-3
1.

9
C

om
b

0.
00

1.
04

0.
78

5.
0

17
1.

00
2.

20
17

3.
00

18
C

ir
0.

01
3

0.
00

17
6.

73
69

 T
O

 6
8

28
26

10
1.

0
51

.8
C

om
b

0.
00

0.
75

0.
74

5.
0

17
1.

00
2.

97
17

4.
00

18
C

ir
0.

01
3

0.
00

17
7.

50
70

 T
O

 6
8

P
ro

je
ct

 F
ile

:  
S

W
M

#4
.s

tm
N

um
be

r o
f l

in
es

: 2
8

D
at

e:
  0

2-
10

-2
01

5

H
yd

ra
flo

w
 S

to
rm

 S
ew

er
s 

20
052-32



Storm Sewer Summary Report Page  1 

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor HGL Dns
No. rate size length EL Dn EL Up slope down up loss Junct line

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

1 M7 TO E6 45.96    36  c 45.0 153.00 155.50 5.556 160.41* 160.62* 0.00 160.62 End

2 46A TO M7 45.98    30  c 15.0 156.00 156.30 2.000 160.62* 159.74* n/a 161.10 i 1

3 46 TO 46A 42.87    30  c 58.0 156.50 157.80 2.241 161.10* 160.95* n/a 162.13 i 2

4 47 TO 46 40.67    30  c 42.0 158.00 159.10 2.619 162.13* 162.06* n/a 163.13 i 3

5 48 TO 47 31.82    30  c 18.0 159.30 159.70 2.222 163.13* 163.24* 0.00 163.24 4

6 49 TO 48 0.42    18  c 186.0 160.70 165.50 2.581 163.89 165.75 n/a 165.75 j 5

7 50 TO 48 35.95    30  c 219.0 159.90 167.30 3.379 163.24 169.30 n/a 169.30 j 5

8 51 TO 50 31.68    30  c 210.0 167.50 174.02 3.105 169.79 175.90 n/a 175.90 j 7

9 52 TO 51 6.98    18  c 53.0 175.02 175.67 1.226 176.65 176.85 n/a 177.24 i 8

10 53 TO 52 2.93    18  c 64.0 175.87 177.00 1.766 177.24 177.65 n/a 177.65 j 9

11 54 TO 51 21.32    30  c 105.0 174.22 180.68 6.152 176.60 182.22 n/a 182.22 j 8

12 55 TO 54 20.00    30  c 209.0 180.88 186.80 2.833 182.66 188.29 n/a 188.29 j 11

13 56 TO 55 19.37    30  c 46.0 187.00 187.40 0.870 188.72 188.87 n/a 188.87 12

14 57 TO 56 18.91    24  c 132.0 187.90 188.90 0.758 189.48* 190.96* n/a 191.75 i 13

15 58 TO 57 11.42    24  c 46.0 189.10 189.50 0.870 191.75* 191.87* 0.00 191.87 14

16 59 TO 58 9.73    18  c 279.0 190.00 192.00 0.717 191.87* 194.27* 0.00 194.27 15

17 60 TO 57 7.22    18  c 132.0 189.40 198.10 6.591 191.75 199.13 n/a 199.13 j 14

18 61 TO 60 2.24    18  c 46.0 198.30 198.62 0.696 199.55 199.55 0.00 199.55 17

19 62 TO 60 4.26    18  c 136.0 198.30 202.95 3.419 199.52 203.74 n/a 203.74 j 17

20 63 TO 62 3.36    18  c 46.0 203.15 203.50 0.761 204.00 204.20 n/a 204.20 j 19

21 64 TO E7 38.21    36  c 278.0 153.00 164.10 3.993 160.41 166.07 n/a 166.07 j End

22 65 TO 64 25.39    36  c 132.0 164.30 166.50 1.667 166.81 168.11 n/a 168.11 j 21

23 M8 TO 65 1.23    18  c 92.0 168.00 170.65 2.880 168.77 171.07 n/a 171.07 j 22

24 66 TO M8 1.24    18  c 22.0 170.85 171.50 2.955 171.21 171.92 n/a 171.92 j 23

25 67 TO 65 22.87    24  c 72.0 167.00 168.80 2.500 168.16* 171.12* n/a 171.94 i 22

26 68 TO 67 21.60    24  c 81.0 169.00 170.50 1.852 171.94* 172.68* n/a 173.41 i 25

27 69 TO 68 6.65    18  c 91.0 171.00 173.00 2.198 173.41 173.98 n/a 173.98 j 26

28 70 TO 68 4.55    18  c 101.0 171.00 174.00 2.970 173.41 174.81 n/a 174.81 j 26

Project File:  SWM#4.stm Number of lines: 28 Run Date: 02-10-2015

NOTES:  c = cir;  e = ellip;  b = box;  Return period = 100 Yrs.  ; *Surcharged (HGL above crown).  ; i - Inlet control.  ; j - Line contains hyd. jump.
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Storm Sewer Summary Report Page  1 

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor HGL Dns
No. rate size length EL Dn EL Up slope down up loss Junct line

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

1 71 TO E9 22.61    24  c 199.0 171.50 183.50 6.030 174.49 185.18 n/a 185.18 j End

2 72 TO 71 13.60    18  c 34.0 184.00 184.80 2.353 185.26 186.17 n/a 186.17 j 1

3 73 TO 72 6.47    18  c 94.0 185.00 185.80 0.851 186.96 187.30 0.00 187.30 2

4 74 TO 73 4.92    18  c 171.0 186.00 187.30 0.760 187.38 188.15 n/a 188.15 j 3

5 75 TO 74 0.75    18  c 178.0 187.50 188.50 0.562 188.50 188.83 n/a 188.83 j 4

6 76 TO 71 6.39    18  c 218.0 184.00 197.12 6.018 185.98 198.08 n/a 198.08 j 1

7 77 TO 76 5.18    18  c 40.0 197.32 199.00 4.200 198.39 199.87 n/a 199.87 j 6

8 78 TO E10 5.93    18  c 87.0 173.50 183.00 10.920 174.49 183.93 n/a 183.93 j End

9 79 TO 78 5.20    18  c 20.0 189.50 189.80 1.500 190.17 190.72 n/a 190.97 i 8

10 80 TO 79 3.87    18  c 7.0 190.00 190.30 4.286 190.97 191.05 n/a 191.05 j 9

11 81 TO 80 1.73    18  c 187.0 190.50 197.00 3.476 191.33 197.50 n/a 197.50 j 10

12 82 TO E11 30.81    36  c 148.0 172.00 174.00 1.351 173.77 175.77 n/a 175.77 j End

13 83 TO 82 3.24    18  c 20.0 183.90 184.05 0.750 184.52 184.74 n/a 184.74 j 12

14 84 TO 83 1.79    18  c 10.0 184.25 185.00 7.500 184.98 185.51 n/a 185.51 j 13

15 85 TO 82 27.37    36  c 219.0 181.40 183.00 0.731 182.87 184.67 n/a 184.67 j 12

16 86 TO 85 27.23    24  c 20.0 184.00 184.22 1.100 186.00* 187.09* n/a 188.26 i 15

17 87 TO 86 27.09    24  c 23.0 184.42 184.60 0.783 188.26* 187.45* n/a 188.61 i 16

18 M11 TO 87 3.37    12  c 76.0 185.60 187.50 2.500 188.61* 189.29* 0.00 189.29 17

19 94 TO M11 3.44    12  c 162.0 195.00 196.00 0.617 196.00* 197.51* 0.00 197.51 18

Project File:  SWM#5V-2.stm Number of lines: 19 Run Date: 02-10-2015

NOTES:  c = cir;  e = ellip;  b = box;  Return period = 100 Yrs.  ; *Surcharged (HGL above crown).  ; i - Inlet control.  ; j - Line contains hyd. jump.
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Storm Sewer Summary Report Page  1 

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor HGL Dns
No. rate size length EL Dn EL Up slope down up loss Junct line

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

1 88 TO EXIST 14.27    18  c 286.0 154.69 164.05 3.273 156.08 165.44 n/a 165.44 j End

2 89 TO 88 13.42    18  c 288.0 164.25 169.55 1.840 165.63 170.92 n/a 170.92 j 1

3 M10 TO 89 5.47    18  c 50.0 169.75 171.55 3.600 171.75 172.44 n/a 172.44 j 2

4 90 TO M10 5.51    18  c 55.0 171.75 173.50 3.182 172.68 174.40 n/a 174.40 j 3

5 91 TO 90 2.95    18  c 34.0 173.70 174.00 0.882 174.74 174.68 n/a 174.89 i 4

6 92 TO 90 2.02    18  c 143.0 173.70 179.95 4.371 174.76 180.49 n/a 180.49 j 4

7 93 TO 92 1.38    18  c 31.0 180.15 180.40 0.806 180.67 180.85 n/a 180.85 j 6

Project File:  SWM#6.stm Number of lines: 7 Run Date: 02-10-2015

NOTES:  c = cir;  e = ellip;  b = box;  Return period = 100 Yrs.  ; i - Inlet control.  ; j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005
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Storm Sewer Summary Report Page  1 

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor HGL Dns
No. rate size length EL Dn EL Up slope down up loss Junct line

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

1 106 TO EX 14.27    18  c 51.0 88.25 90.25 3.922 89.64 91.64 n/a 91.64 j End

2 108 TO 106 6.18    15  c 165.0 90.50 99.80 5.636 92.33 100.79 n/a 100.79 j 1

3 109 TO 108 4.12    15  c 165.0 100.00 109.50 5.758 101.16 110.31 n/a 110.31 j 2

4 111 TO 109 2.17    15  c 296.0 109.70 133.30 7.973 110.63 133.89 n/a 133.89 j 3

5 107 TO 106 7.72    15  c 32.0 90.50 91.00 1.563 92.11* 92.61* n/a 93.22 i 1

6 110 TO 109 1.00    15  c 32.0 109.70 109.95 0.781 110.64 110.64 0.00 110.64 3

7 112 TO 111 0.85    15  c 32.0 133.50 133.95 1.406 134.11 134.32 n/a 134.32 j 4

8 107A TO 107 6.31    15  c 51.0 91.20 96.00 9.412 93.22 97.01 n/a 97.01 j 5

9 108A TO 108 1.68    15  c 40.0 100.00 101.70 4.250 101.31 102.22 n/a 102.22 j 2

10 M16 TO EX 39.53    30  c 5.0 140.25 140.28 0.600 144.59* 144.64* 0.00 144.64 End

11 113 TO M16 33.49    30  c 79.0 140.48 140.88 0.506 144.92* 145.45* 0.00 145.45 10

12 SWM2 TO 113 31.00    24  c 99.0 141.38 142.00 0.626 145.45* 147.31* 0.00 147.31 11

13 114 TO M16 6.09    15  c 28.0 141.53 141.80 0.964 145.26* 145.51* 0.00 145.51 10

14 115 TO 114 3.34    15  c 32.0 142.00 142.50 1.563 145.78* 145.86* 0.00 145.86 13

Project File:  SWM#7V-2.stm Number of lines: 14 Run Date: 02-10-2015

NOTES:  c = cir;  e = ellip;  b = box;  Return period = 100 Yrs.  ; *Surcharged (HGL above crown).  ; i - Inlet control.  ; j - Line contains hyd. jump.
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Hydrograph Return Period Recap
Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph
No. type Hyd(s) description

(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff ------ 4.660 8.441 ------- 15.73 22.27 28.36 34.66 41.12 Pre Dev Area #1

2 SCS Runoff ------ 15.72 23.48 ------- 37.44 49.43 60.14 70.98 81.90 Post Dev SWM #1 Watershed

3 Reservoir  2 3.713 6.310 ------- 12.78 16.15 18.58 23.83 32.66 SWM #1 Discharge

6 SCS Runoff ------ 8.040 16.00 ------- 32.10 46.58 60.06 74.18 88.88 Pre Dev. Area #2

8 SCS Runoff ------ 10.91 14.28 ------- 19.89 24.34 28.22 32.08 35.92 Post Dev SWM #3 Watershed

9 Reservoir  8 1.360 1.490 ------- 1.669 1.797 2.602 6.227 11.71 SWM #3 Discharge

11 SCS Runoff ------ 27.84 39.36 ------- 59.70 76.33 90.98 105.66 120.34 Post Dev SWM 2 Watershed

12 Combine 9, 11 29.11 40.67 ------- 61.17 77.90 92.63 107.39 122.13 Total Flow to SWM #2

13 Reservoir  12 5.670 7.106 ------- 13.01 15.90 17.83 28.04 34.25 Basin 2 Discharge

14 SCS Runoff ------ 1.074 1.772 ------- 3.078 4.205 5.237 6.321 7.424 Post Dev Area 2 Undetained Flow

15 Combine 13, 14 6.260 7.784 ------- 14.13 18.25 20.95 29.73 37.39 Post Dev Area 2 Total Flow

17 SCS Runoff ------ 9.885 19.62 ------- 38.96 56.29 72.55 89.68 107.34 Pre Dev. Area #3

18 SCS Runoff ------ 28.66 41.73 ------- 64.80 83.85 100.73 117.71 134.74 Post Dev SWM #4 Watershed

19 Reservoir  18 9.297 13.02 ------- 28.16 35.87 50.36 68.70 86.43 SWM #4 Discharge

22 SCS Runoff ------ 1.682 5.156 ------- 13.70 22.03 30.02 38.53 47.44 Pre Dev. Area #4

23 Reservoir  22 0.005 0.112 ------- 0.240 0.770 2.182 5.944 17.31 Existing Pond Discharg

24 SCS Runoff ------ 9.906 17.63 ------- 32.43 45.54 57.75 70.37 83.29 Post Dev SWM #5 Watershed

25 Reservoir  24 0.000 0.000 ------- 0.231 0.327 2.059 5.111 12.39 Modified Pond Discharg

Proj. file: SWM Sports Complex.gpw Thursday, Feb 26, 2015

Hydraflow Hydrographs by Intelisolve v9.24
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Hydrograph Summary Report
Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 4.660 2 724 15,691 ------ ------     ------ Pre Dev Area #1

2 SCS Runoff 15.72 2 718 31,514 ------ ------     ------ Post Dev SWM #1 Watershed

3 Reservoir 3.713 2 726 31,511  2 104.82 8,937 SWM #1 Discharge

6 SCS Runoff 8.040 2 730 38,234 ------ ------     ------ Pre Dev. Area #2

8 SCS Runoff 10.91 2 716 22,526 ------ ------     ------ Post Dev SWM #3 Watershed

9 Reservoir 1.360 2 732 22,521  8 160.59 9,325 SWM #3 Discharge

11 SCS Runoff 27.84 2 718 55,932 ------ ------     ------ Post Dev SWM 2 Watershed

12 Combine 29.11 2 718 78,453 9, 11 ------     ------ Total Flow to SWM #2

13 Reservoir 5.670 2 728 78,449  12 145.53 20,186 Basin 2 Discharge

14 SCS Runoff 1.074 2 718 2,236 ------ ------     ------ Post Dev Area 2 Undetained Flow

15 Combine 6.260 2 720 80,684 13, 14 ------     ------ Post Dev Area 2 Total Flow

17 SCS Runoff 9.885 2 726 41,722 ------ ------     ------ Pre Dev. Area #3

18 SCS Runoff 28.66 2 724 91,449 ------ ------     ------ Post Dev SWM #4 Watershed

19 Reservoir 9.297 2 742 91,442  18 156.07 27,417 SWM #4 Discharge

22 SCS Runoff 1.682 2 730 12,391 ------ ------     ------ Pre Dev. Area #4

23 Reservoir 0.005 2 1466 679  22 172.13 12,370 Existing Pond Discharg

24 SCS Runoff 9.906 2 726 37,073 ------ ------     ------ Post Dev SWM #5 Watershed

25 Reservoir 0.000 2 n/a 0  24 172.58 37,073 Modified Pond Discharg

SWM Sports Complex.gpw Return Period: 1 Year Thursday, Feb 26, 2015

Hydraflow Hydrographs by Intelisolve v9.24
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  1 
Pre Dev Area #1

Hydrograph type =  SCS Runoff Peak discharge =  4.660 cfs
Storm frequency =  1 yrs Time to peak =  12.07 hrs
Time interval =  2  min Hyd. volume =  15,691 cuft
Drainage area =  8.800 ac Curve number =  70*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  16.10 min
Total precip. =  2.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.620 x 58) + (8.180 x 71)] / 8.800
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Q (cfs)

0.00 0.00

1.00 1.00
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3.00 3.00

4.00 4.00

5.00 5.00
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Pre Dev Area #1
Hyd. No. 1 -- 1 Year

  Hyd No. 1
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TR55 Tc Worksheet
Hydraflow Hydrographs by Intelisolve v9.24

Hyd. No.  1 
Pre Dev Area #1

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  3.70 0.00 0.00

Travel Time (min) = 10.60 + 0.00 + 0.00 = 10.60

Shallow Concentrated Flow
Flow length (ft) =  1340.00 0.00 0.00
Watercourse slope (%) =  6.30 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  4.05 0.00 0.00

Travel Time (min) = 5.51 + 0.00 + 0.00 = 5.51

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 16.10 min
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  2 
Post Dev SWM #1 Watershed

Hydrograph type =  SCS Runoff Peak discharge =  15.72 cfs
Storm frequency =  1 yrs Time to peak =  11.97 hrs
Time interval =  2  min Hyd. volume =  31,514 cuft
Drainage area =  10.850 ac Curve number =  78*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  5.00 min
Total precip. =  2.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) =  + (8.950 x 74) + (0.180 x 85) + (0.060 x 89) + (1.660 x 98)] / 10.850
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Post Dev SWM #1 Watershed
Hyd. No. 2 -- 1 Year

  Hyd No. 2
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  3 
SWM #1 Discharge

Hydrograph type =  Reservoir Peak discharge =  3.713 cfs
Storm frequency =  1 yrs Time to peak =  12.10 hrs
Time interval =  2  min Hyd. volume =  31,511 cuft
Inflow hyd. No. =  2 - Post Dev SWM #1 Watershed Max. Elevation =  104.82 ft
Reservoir name =  Detention Basin 1 Max. Storage =  8,937 cuft

Storage Indication method used.
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SWM #1 Discharge
Hyd. No. 3 -- 1 Year

  Hyd No. 3   Hyd No. 2   Total storage used = 8,937 cuft
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Pond Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Pond No.  5  -  Detention Basin 1
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 102.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 102.00 00 0 0
2.00 104.00 5,270 3,513 3,513
4.00 106.00 8,176 13,339 16,852
6.00 108.00 11,198 19,293 36,145
7.00 109.00 12,981 12,077 48,222
8.00 110.00 14,764 13,862 62,084

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  24.00 10.00 18.00 0.00
Span (in) =  24.00 10.00 18.00 0.00
No. Barrels =  1 1 1 0
Invert El. (ft) =  102.00 102.00 105.00 0.00
Length (ft) =  75.00 0.00 0.00 0.00
Slope (%) =  1.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  4.00 0.00 0.00 0.00
Crest El. (ft) =  108.50 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  Rect --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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  Total Q
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  6 
Pre Dev. Area #2

Hydrograph type =  SCS Runoff Peak discharge =  8.040 cfs
Storm frequency =  1 yrs Time to peak =  12.17 hrs
Time interval =  2  min Hyd. volume =  38,234 cuft
Drainage area =  23.940 ac Curve number =  68*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.50 min
Total precip. =  2.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(5.130 x 58) + (18.810 x 71)] / 23.940
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Hyd. No. 6 -- 1 Year

  Hyd No. 6
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TR55 Tc Worksheet
Hydraflow Hydrographs by Intelisolve v9.24

Hyd. No.  6 
Pre Dev. Area #2

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  5.30 0.00 0.00

Travel Time (min) = 9.18 + 0.00 + 0.00 = 9.18

Shallow Concentrated Flow
Flow length (ft) =  1940.00 0.00 0.00
Watercourse slope (%) =  3.12 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  2.85 0.00 0.00

Travel Time (min) = 11.35 + 0.00 + 0.00 = 11.35

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 20.50 min
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  8 
Post Dev SWM #3 Watershed

Hydrograph type =  SCS Runoff Peak discharge =  10.91 cfs
Storm frequency =  1 yrs Time to peak =  11.93 hrs
Time interval =  2  min Hyd. volume =  22,526 cuft
Drainage area =  3.890 ac Curve number =  91*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  5.00 min
Total precip. =  2.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.200 x 74) + (2.690 x 98)] / 3.890
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Hyd. No. 8 -- 1 Year

  Hyd No. 8
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  9 
SWM #3 Discharge

Hydrograph type =  Reservoir Peak discharge =  1.360 cfs
Storm frequency =  1 yrs Time to peak =  12.20 hrs
Time interval =  2  min Hyd. volume =  22,521 cuft
Inflow hyd. No. =  8 - Post Dev SWM #3 Watershed Max. Elevation =  160.59 ft
Reservoir name =  Detention Basin 3 Max. Storage =  9,325 cuft

Storage Indication method used.
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Hyd. No. 9 -- 1 Year

  Hyd No. 9   Hyd No. 8   Total storage used = 9,325 cuft
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Pond Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Pond No.  3  -  Detention Basin 3
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 158.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 158.00 00 0 0
2.00 160.00 7,090 4,726 4,726
3.00 161.00 8,582 7,823 12,550
4.00 162.00 10,074 9,317 21,867
5.00 163.00 12,050 11,046 32,913
6.00 164.00 14,026 13,024 45,937

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  18.00 6.00 0.00 0.00
Span (in) =  18.00 6.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  158.00 158.00 0.00 0.00
Length (ft) =  80.00 0.00 0.00 0.00
Slope (%) =  1.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  8.00 0.00 0.00 0.00
Crest El. (ft) =  162.50 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  Rect --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

Stage (ft)

0.00 158.00

1.00 159.00

2.00 160.00

3.00 161.00

4.00 162.00

5.00 163.00

6.00 164.00

Elev (ft)

Discharge (cfs)

Stage / Discharge
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  11 
Post Dev SWM 2 Watershed

Hydrograph type =  SCS Runoff Peak discharge =  27.84 cfs
Storm frequency =  1 yrs Time to peak =  11.97 hrs
Time interval =  2  min Hyd. volume =  55,932 cuft
Drainage area =  14.520 ac Curve number =  83*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  5.00 min
Total precip. =  2.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.400 x 61) + (6.490 x 74) + (0.080 x 85) + (0.390 x 89) + (6.160 x 98)] / 14.520
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Hyd. No. 11 -- 1 Year

  Hyd No. 11
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  12 
Total Flow to SWM #2

Hydrograph type =  Combine Peak discharge =  29.11 cfs
Storm frequency =  1 yrs Time to peak =  11.97 hrs
Time interval =  2  min Hyd. volume =  78,453 cuft
Inflow hyds. =  9, 11 Contrib. drain. area =  14.520 ac
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Hyd. No. 12 -- 1 Year

  Hyd No. 12   Hyd No. 9   Hyd No. 11
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  13 
Basin 2 Discharge

Hydrograph type =  Reservoir Peak discharge =  5.670 cfs
Storm frequency =  1 yrs Time to peak =  12.13 hrs
Time interval =  2  min Hyd. volume =  78,449 cuft
Inflow hyd. No. =  12 - Total Flow to SWM #2 Max. Elevation =  145.53 ft
Reservoir name =  Detention Basin 2 Max. Storage =  20,186 cuft

Storage Indication method used.
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Hyd. No. 13 -- 1 Year

  Hyd No. 13   Hyd No. 12   Total storage used = 20,186 cuft
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Pond Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Pond No.  2  -  Detention Basin 2
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 142.25 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 142.25 00 0 0
1.75 144.00 7,982 4,656 4,656
3.75 146.00 12,554 20,362 25,018
5.75 148.00 17,360 29,781 54,799
7.75 150.00 21,700 38,975 93,775
9.75 152.00 26,350 47,970 141,745

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  24.00 12.00 16.00 0.00
Span (in) =  24.00 12.00 16.00 0.00
No. Barrels =  1 1 1 0
Invert El. (ft) =  142.25 142.25 146.00 0.00
Length (ft) =  172.00 0.00 0.00 0.00
Slope (%) =  0.63 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  8.00 0.00 0.00 0.00
Crest El. (ft) =  149.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  Rect --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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  Total Q
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  14 
Post Dev Area 2 Undetained Flow

Hydrograph type =  SCS Runoff Peak discharge =  1.074 cfs
Storm frequency =  1 yrs Time to peak =  11.97 hrs
Time interval =  2  min Hyd. volume =  2,236 cuft
Drainage area =  1.130 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  5.00 min
Total precip. =  2.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.800 x 74) + (0.330 x 98)] / 1.130
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Hyd. No. 14 -- 1 Year

  Hyd No. 14
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  15 
Post Dev Area 2 Total Flow

Hydrograph type =  Combine Peak discharge =  6.260 cfs
Storm frequency =  1 yrs Time to peak =  12.00 hrs
Time interval =  2  min Hyd. volume =  80,684 cuft
Inflow hyds. =  13, 14 Contrib. drain. area =  1.130 ac
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Hyd. No. 15 -- 1 Year

  Hyd No. 15   Hyd No. 13   Hyd No. 14
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  17 
Pre Dev. Area #3

Hydrograph type =  SCS Runoff Peak discharge =  9.885 cfs
Storm frequency =  1 yrs Time to peak =  12.10 hrs
Time interval =  2  min Hyd. volume =  41,722 cuft
Drainage area =  26.590 ac Curve number =  68*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.00 min
Total precip. =  2.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(5.590 x 58) + (21.000 x 71)] / 26.590
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Hyd. No. 17 -- 1 Year

  Hyd No. 17
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TR55 Tc Worksheet
Hydraflow Hydrographs by Intelisolve v9.24

Hyd. No.  17 
Pre Dev. Area #3

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  4.70 0.00 0.00

Travel Time (min) = 9.63 + 0.00 + 0.00 = 9.63

Shallow Concentrated Flow
Flow length (ft) =  1800.00 0.00 0.00
Watercourse slope (%) =  3.19 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  2.88 0.00 0.00

Travel Time (min) = 10.41 + 0.00 + 0.00 = 10.41

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 20.00 min
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  18 
Post Dev SWM #4 Watershed

Hydrograph type =  SCS Runoff Peak discharge =  28.66 cfs
Storm frequency =  1 yrs Time to peak =  12.07 hrs
Time interval =  2  min Hyd. volume =  91,449 cuft
Drainage area =  23.500 ac Curve number =  82*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  18.30 min
Total precip. =  2.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(3.700 x 61) + (10.240 x 74) + (9.560 x 98)] / 23.500
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Hyd. No. 18 -- 1 Year

  Hyd No. 18
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TR55 Tc Worksheet
Hydraflow Hydrographs by Intelisolve v9.24

Hyd. No.  18 
Post Dev SWM #4 Watershed

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.120 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 14.96 + 0.00 + 0.00 = 14.96

Shallow Concentrated Flow
Flow length (ft) =  180.00 380.00 0.00
Watercourse slope (%) =  2.80 4.70 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  2.70 4.41 0.00

Travel Time (min) = 1.11 + 1.44 + 0.00 = 2.55

Channel Flow
X sectional flow area (sqft) =  3.14 0.00 0.00
Wetted perimeter (ft) =  6.28 0.00 0.00
Channel slope (%) =  4.00 0.00 0.00
Manning's n-value =  0.012 0.015 0.015
Velocity (ft/s) =  15.61 0.00 0.00
Flow length (ft) =  700.0 0.0 0.0

Travel Time (min) = 0.75 + 0.00 + 0.00 = 0.75

Total Travel Time, Tc .............................................................................. 18.30 min
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  19 
SWM #4 Discharge

Hydrograph type =  Reservoir Peak discharge =  9.297 cfs
Storm frequency =  1 yrs Time to peak =  12.37 hrs
Time interval =  2  min Hyd. volume =  91,442 cuft
Inflow hyd. No. =  18 - Post Dev SWM #4 Watershed Max. Elevation =  156.07 ft
Reservoir name =  Detention Basin #4 Max. Storage =  27,417 cuft

Storage Indication method used.
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Hyd. No. 19 -- 1 Year

  Hyd No. 19   Hyd No. 18   Total storage used = 27,417 cuft

3-23



Pond Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Pond No.  4  -  Detention Basin #4
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 153.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 153.00 00 0 0
1.00 154.00 8,214 2,738 2,738
3.00 156.00 15,576 23,398 26,136
5.00 158.00 20,110 35,586 61,722
7.00 160.00 24,102 44,147 105,870
8.00 161.00 26,175 25,129 130,998
9.00 162.00 28,248 27,202 158,201

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  36.00 16.00 18.00 0.00
Span (in) =  36.00 16.00 18.00 0.00
No. Barrels =  1 1 2 0
Invert El. (ft) =  153.00 153.00 156.50 0.00
Length (ft) =  100.00 0.00 0.00 0.00
Slope (%) =  1.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  8.00 0.00 0.00 0.00
Crest El. (ft) =  159.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  Rect --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  22 
Pre Dev. Area #4

Hydrograph type =  SCS Runoff Peak discharge =  1.682 cfs
Storm frequency =  1 yrs Time to peak =  12.17 hrs
Time interval =  2  min Hyd. volume =  12,391 cuft
Drainage area =  15.120 ac Curve number =  61*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.40 min
Total precip. =  2.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(11.060 x 58) + (4.060 x 71)] / 15.120
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Hyd. No. 22 -- 1 Year

  Hyd No. 22
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TR55 Tc Worksheet
Hydraflow Hydrographs by Intelisolve v9.24

Hyd. No.  22 
Pre Dev. Area #4

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 13.55 + 0.00 + 0.00 = 13.55

Shallow Concentrated Flow
Flow length (ft) =  860.00 0.00 0.00
Watercourse slope (%) =  5.27 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  3.70 0.00 0.00

Travel Time (min) = 3.87 + 0.00 + 0.00 = 3.87

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 17.40 min
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  23 
Existing Pond Discharg

Hydrograph type =  Reservoir Peak discharge =  0.005 cfs
Storm frequency =  1 yrs Time to peak =  24.43 hrs
Time interval =  2  min Hyd. volume =  679 cuft
Inflow hyd. No. =  22 - Pre Dev. Area #4 Max. Elevation =  172.13 ft
Reservoir name =  Existing Pond Max. Storage =  12,370 cuft

Storage Indication method used.
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Hyd. No. 23 -- 1 Year

  Hyd No. 23   Hyd No. 22   Total storage used = 12,370 cuft
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Pond Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Pond No.  1  -  Existing Pond
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 171.50 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 171.50 00 0 0
0.50 172.00 40,455 6,742 6,742
1.60 173.10 48,050 48,613 55,355
2.00 173.50 52,126 20,028 75,383

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  4.00 0.00 0.00 0.00
Span (in) =  4.00 0.00 0.00 0.00
No. Barrels =  1 0 0 0
Invert El. (ft) =  172.10 0.00 0.00 0.00
Length (ft) =  30.00 0.00 0.00 0.00
Slope (%) =  1.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  100.00 0.00 0.00 0.00
Crest El. (ft) =  173.10 0.00 0.00 0.00
Weir Coeff. =  2.60 3.33 3.33 3.33
Weir Type =  Broad --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  24 
Post Dev SWM #5 Watershed

Hydrograph type =  SCS Runoff Peak discharge =  9.906 cfs
Storm frequency =  1 yrs Time to peak =  12.10 hrs
Time interval =  2  min Hyd. volume =  37,073 cuft
Drainage area =  18.850 ac Curve number =  71*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  17.40 min
Total precip. =  2.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(11.790 x 61) + (2.900 x 74) + (0.240 x 85) + (3.920 x 98)] / 18.850
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Hyd. No. 24 -- 1 Year

  Hyd No. 24
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  25 
Modified Pond Discharg

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  1 yrs Time to peak =  n/a
Time interval =  2  min Hyd. volume =  0 cuft
Inflow hyd. No. =  24 - Post Dev SWM #5 Watershed Max. Elevation =  172.58 ft
Reservoir name =  Modified Pond Max. Storage =  37,073 cuft

Storage Indication method used.
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Hyd. No. 25 -- 1 Year

  Hyd No. 25   Hyd No. 24   Total storage used = 37,073 cuft
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Pond Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Pond No.  6  -  Modified Pond
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 171.50 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 171.50 00 0 0
0.50 172.00 47,469 7,911 7,911
1.60 173.10 53,048 55,250 63,161
2.00 173.50 55,064 21,619 84,780
2.50 174.00 57,582 28,156 112,937
3.00 174.50 61,074 29,657 142,593

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  4.00 0.00 0.00 0.00
Span (in) =  4.00 0.00 0.00 0.00
No. Barrels =  1 0 0 0
Invert El. (ft) =  173.10 0.00 0.00 0.00
Length (ft) =  30.00 0.00 0.00 0.00
Slope (%) =  1.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  90.00 0.00 0.00 0.00
Crest El. (ft) =  174.35 0.00 0.00 0.00
Weir Coeff. =  2.60 3.33 3.33 3.33
Weir Type =  Broad --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Summary Report
Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 41.12 2 722 115,290 ------ ------     ------ Pre Dev Area #1

2 SCS Runoff 81.90 2 716 168,581 ------ ------     ------ Post Dev SWM #1 Watershed

3 Reservoir 32.66 2 722 168,578  2 109.41 53,479 SWM #1 Discharge

6 SCS Runoff 88.88 2 726 308,813 ------ ------     ------ Pre Dev. Area #2

8 SCS Runoff 35.92 2 716 79,921 ------ ------     ------ Post Dev SWM #3 Watershed

9 Reservoir 11.71 2 724 79,916  8 163.02 33,051 SWM #3 Discharge

11 SCS Runoff 120.34 2 716 253,107 ------ ------     ------ Post Dev SWM 2 Watershed

12 Combine 122.13 2 716 333,023 9, 11 ------     ------ Total Flow to SWM #2

13 Reservoir 34.25 2 726 333,018  12 150.27 100,080 Basin 2 Discharge

14 SCS Runoff 7.424 2 716 15,053 ------ ------     ------ Post Dev Area 2 Undetained Flow

15 Combine 37.39 2 722 348,071 13, 14 ------     ------ Post Dev Area 2 Total Flow

17 SCS Runoff 107.34 2 724 336,979 ------ ------     ------ Pre Dev. Area #3

18 SCS Runoff 134.74 2 724 427,374 ------ ------     ------ Post Dev SWM #4 Watershed

19 Reservoir 86.43 2 734 427,367  18 160.41 115,979 SWM #4 Discharge

22 SCS Runoff 47.44 2 726 152,270 ------ ------     ------ Pre Dev. Area #4

23 Reservoir 17.31 2 742 136,301  22 173.26 63,475 Existing Pond Discharg

24 SCS Runoff 83.29 2 724 260,548 ------ ------     ------ Post Dev SWM #5 Watershed

25 Reservoir 12.39 2 754 185,380  24 174.49 141,850 Modified Pond Discharg

SWM Sports Complex.gpw Return Period: 100 Year Thursday, Feb 26, 2015

Hydraflow Hydrographs by Intelisolve v9.24
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  1 
Pre Dev Area #1

Hydrograph type =  SCS Runoff Peak discharge =  41.12 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2  min Hyd. volume =  115,290 cuft
Drainage area =  8.800 ac Curve number =  70*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  16.10 min
Total precip. =  7.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.620 x 58) + (8.180 x 71)] / 8.800
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Hyd. No. 1 -- 100 Year

  Hyd No. 1
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  2 
Post Dev SWM #1 Watershed

Hydrograph type =  SCS Runoff Peak discharge =  81.90 cfs
Storm frequency =  100 yrs Time to peak =  11.93 hrs
Time interval =  2  min Hyd. volume =  168,581 cuft
Drainage area =  10.850 ac Curve number =  78*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  5.00 min
Total precip. =  7.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) =  + (8.950 x 74) + (0.180 x 85) + (0.060 x 89) + (1.660 x 98)] / 10.850
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  Hyd No. 2
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  3 
SWM #1 Discharge

Hydrograph type =  Reservoir Peak discharge =  32.66 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2  min Hyd. volume =  168,578 cuft
Inflow hyd. No. =  2 - Post Dev SWM #1 Watershed Max. Elevation =  109.41 ft
Reservoir name =  Detention Basin 1 Max. Storage =  53,479 cuft

Storage Indication method used.
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  Hyd No. 3   Hyd No. 2   Total storage used = 53,479 cuft
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  6 
Pre Dev. Area #2

Hydrograph type =  SCS Runoff Peak discharge =  88.88 cfs
Storm frequency =  100 yrs Time to peak =  12.10 hrs
Time interval =  2  min Hyd. volume =  308,813 cuft
Drainage area =  23.940 ac Curve number =  68*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.50 min
Total precip. =  7.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(5.130 x 58) + (18.810 x 71)] / 23.940
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  Hyd No. 6

3-36



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  8 
Post Dev SWM #3 Watershed

Hydrograph type =  SCS Runoff Peak discharge =  35.92 cfs
Storm frequency =  100 yrs Time to peak =  11.93 hrs
Time interval =  2  min Hyd. volume =  79,921 cuft
Drainage area =  3.890 ac Curve number =  91*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  5.00 min
Total precip. =  7.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.200 x 74) + (2.690 x 98)] / 3.890
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  Hyd No. 8
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  9 
SWM #3 Discharge

Hydrograph type =  Reservoir Peak discharge =  11.71 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2  min Hyd. volume =  79,916 cuft
Inflow hyd. No. =  8 - Post Dev SWM #3 Watershed Max. Elevation =  163.02 ft
Reservoir name =  Detention Basin 3 Max. Storage =  33,051 cuft

Storage Indication method used.
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  Hyd No. 9   Hyd No. 8   Total storage used = 33,051 cuft
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  11 
Post Dev SWM 2 Watershed

Hydrograph type =  SCS Runoff Peak discharge =  120.34 cfs
Storm frequency =  100 yrs Time to peak =  11.93 hrs
Time interval =  2  min Hyd. volume =  253,107 cuft
Drainage area =  14.520 ac Curve number =  83*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  5.00 min
Total precip. =  7.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.400 x 61) + (6.490 x 74) + (0.080 x 85) + (0.390 x 89) + (6.160 x 98)] / 14.520
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  Hyd No. 11
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  12 
Total Flow to SWM #2

Hydrograph type =  Combine Peak discharge =  122.13 cfs
Storm frequency =  100 yrs Time to peak =  11.93 hrs
Time interval =  2  min Hyd. volume =  333,023 cuft
Inflow hyds. =  9, 11 Contrib. drain. area =  14.520 ac
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Hyd. No. 12 -- 100 Year

  Hyd No. 12   Hyd No. 9   Hyd No. 11
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  13 
Basin 2 Discharge

Hydrograph type =  Reservoir Peak discharge =  34.25 cfs
Storm frequency =  100 yrs Time to peak =  12.10 hrs
Time interval =  2  min Hyd. volume =  333,018 cuft
Inflow hyd. No. =  12 - Total Flow to SWM #2 Max. Elevation =  150.27 ft
Reservoir name =  Detention Basin 2 Max. Storage =  100,080 cuft

Storage Indication method used.
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Hyd. No. 13 -- 100 Year

  Hyd No. 13   Hyd No. 12   Total storage used = 100,080 cuft
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  14 
Post Dev Area 2 Undetained Flow

Hydrograph type =  SCS Runoff Peak discharge =  7.424 cfs
Storm frequency =  100 yrs Time to peak =  11.93 hrs
Time interval =  2  min Hyd. volume =  15,053 cuft
Drainage area =  1.130 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  5.00 min
Total precip. =  7.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.800 x 74) + (0.330 x 98)] / 1.130
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  Hyd No. 14
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  15 
Post Dev Area 2 Total Flow

Hydrograph type =  Combine Peak discharge =  37.39 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2  min Hyd. volume =  348,071 cuft
Inflow hyds. =  13, 14 Contrib. drain. area =  1.130 ac
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  Hyd No. 15   Hyd No. 13   Hyd No. 14
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  17 
Pre Dev. Area #3

Hydrograph type =  SCS Runoff Peak discharge =  107.34 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2  min Hyd. volume =  336,979 cuft
Drainage area =  26.590 ac Curve number =  68*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.00 min
Total precip. =  7.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(5.590 x 58) + (21.000 x 71)] / 26.590
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Hyd. No. 17 -- 100 Year

  Hyd No. 17
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  18 
Post Dev SWM #4 Watershed

Hydrograph type =  SCS Runoff Peak discharge =  134.74 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2  min Hyd. volume =  427,374 cuft
Drainage area =  23.500 ac Curve number =  82*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  18.30 min
Total precip. =  7.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(3.700 x 61) + (10.240 x 74) + (9.560 x 98)] / 23.500
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Hyd. No. 18 -- 100 Year

  Hyd No. 18
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  19 
SWM #4 Discharge

Hydrograph type =  Reservoir Peak discharge =  86.43 cfs
Storm frequency =  100 yrs Time to peak =  12.23 hrs
Time interval =  2  min Hyd. volume =  427,367 cuft
Inflow hyd. No. =  18 - Post Dev SWM #4 Watershed Max. Elevation =  160.41 ft
Reservoir name =  Detention Basin #4 Max. Storage =  115,979 cuft

Storage Indication method used.
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Hyd. No. 19 -- 100 Year

  Hyd No. 19   Hyd No. 18   Total storage used = 115,979 cuft
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  22 
Pre Dev. Area #4

Hydrograph type =  SCS Runoff Peak discharge =  47.44 cfs
Storm frequency =  100 yrs Time to peak =  12.10 hrs
Time interval =  2  min Hyd. volume =  152,270 cuft
Drainage area =  15.120 ac Curve number =  61*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.40 min
Total precip. =  7.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(11.060 x 58) + (4.060 x 71)] / 15.120
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  Hyd No. 22
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  23 
Existing Pond Discharg

Hydrograph type =  Reservoir Peak discharge =  17.31 cfs
Storm frequency =  100 yrs Time to peak =  12.37 hrs
Time interval =  2  min Hyd. volume =  136,301 cuft
Inflow hyd. No. =  22 - Pre Dev. Area #4 Max. Elevation =  173.26 ft
Reservoir name =  Existing Pond Max. Storage =  63,475 cuft

Storage Indication method used.
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Hyd. No. 23 -- 100 Year

  Hyd No. 23   Hyd No. 22   Total storage used = 63,475 cuft
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  24 
Post Dev SWM #5 Watershed

Hydrograph type =  SCS Runoff Peak discharge =  83.29 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2  min Hyd. volume =  260,548 cuft
Drainage area =  18.850 ac Curve number =  71*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  17.40 min
Total precip. =  7.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(11.790 x 61) + (2.900 x 74) + (0.240 x 85) + (3.920 x 98)] / 18.850
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  Hyd No. 24
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Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Feb 26, 2015

Hyd. No.  25 
Modified Pond Discharg

Hydrograph type =  Reservoir Peak discharge =  12.39 cfs
Storm frequency =  100 yrs Time to peak =  12.57 hrs
Time interval =  2  min Hyd. volume =  185,380 cuft
Inflow hyd. No. =  24 - Post Dev SWM #5 Watershed Max. Elevation =  174.49 ft
Reservoir name =  Modified Pond Max. Storage =  141,850 cuft

Storage Indication method used.
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  Hyd No. 25   Hyd No. 24   Total storage used = 141,850 cuft
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