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Worksheet for POND D INFLOW 60"

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge
Results

Narmal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstreamn Depth
Length
Number Of Steps

GVF Qutput Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

6/10/2019 1:49:08 PM

Manning Formula

Normal Depth

0.013
0.00800
5.00
203.00

3.61
15.19
10.16

1.50

4.48

4.06

72.2

0.00617
13.37

2.78

6.39

1.28

250.57
23293
0.00608
SuperCritical

0.00
0.00

Q.00

0.00
0.00
7223
Infinity

fuft

firs 3

ft¥s
ft¥s
ftit

%
%
ft/s
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Worksheet for POND D INFLOW 60"

GVF Output Data

Upstream Velocity Infinity  ft/s
Normal Depth 381
Critical Depth 4.06
Channel Slope 0.00800
Critical Slope 0.00617 f/ft
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System Input Summary - POND D OUTFALL 5 YEAR

Rainfall Parameters

Rainfall Return Period: 5
Rainfall Calculation Method: Table

Time Intensity

5 8.68
10 6.93
20 5.19
30 4.16
40 3.44
60 242
120 0.67

Rational Method Constraints

Minimum Urban Runoff Coeff.: (.35
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Te. Maximum: No

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: .99

Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6621.48



Manhole Input Summary:

Given Flow Sub Basin Information
Element ‘ Grourlnd Total chal - Drainage Runoff | Syr Overland Overland ' Gutter Guttt.er |
Name Elevation = Known  Contribution Area Coefficient = Coefficient Length Slope Length Velocity
(ft) Flow (cfs) (cfs) (Ac.) ! (ft) (%) (fe) (fps)
POND D 6626.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00 0.00
PIPE 4 SECT1  6634.96 110.00 0.00 0.00 . 0.00 0.00 0.00 000 . 0.00 0.00
PIPE 4 SECT2 © 6637.11 110.00 0.00 0.00 0.00 0.00 0.00 *  0.00 0.00 0.00
PIPE 4 SECT3  6643.55 110.00 0.00 0.00 0.00 0.00 0.00 000 000 - 0.00
PIPE3 SECT4 - 6647.20 104.00 0.00 ~0.00 0.00 0.00 000, 0.00 0.00 0.00
PIPE 3 SECT S ~ 6649.04 - 104.00 0.00 0.00 0.00 0.00 000 ¢ 000 . 000 0.00
PIPE 3 SECT 6  6654.69 104.00 0.00 0.00 0.00 0.00 0.00 :  0.00 0.00 0.00
PIPE 1 SECT7  6659.53 91.00 0.00 0.00 0.00 0.00 0.00 °  0.00 0.00 0.00
Manhole OQutput Summary:
Local Contribution : Total Design Flow
Gement  CfineTime  BinTe mensiy ol Codtimtemsity  MamboleTe (00 oo
© (min) . (min) (cfs) (cfs)
POND D 0.00 - 0.00 0.00 0.00 0.00 : 680.26 0.16 0.09 - 110.00
PIPE 4 SECT 1 0.00 0.00 0.00 0.00 000  0.00 0.00 0.00 110.00
PIPE 4 SECT2 - 0.00 . 0.00 - 0.00 0.00 0.00 . 000 : 0.00 0.00 - 110.00
PIPE 4 SECT 3 0.00 0.00 0.00 0.00 000 - 000 - 0.00 0.00 - 110.00
PIPE 3 SECT 4 0.00 ~0.00 0.00 0.00 - 000 , 000 °  0.00 0.00 - 104.00
PIPE 3 SECT 5 0.00 " 0.00 0.00 0.00 0.00 ° 0.00 - 0.00 0.00 - 104.00
PIPE 3 SECT 6 0.00 i 0.00 0.00 000 . 000 000 . 000 : 0.00 - 104.00

PIPE 1 SECT 7 0.00 1 0.00 0.00 0.00 - 0.00 . 000  0.00 0.00 - 91.00




Sewer Input Summary:

Elevation Loss Coefficients Given Dimensions
Ellqement E::;t; DOY;S;::am Sloope ' U[l)lslir:;m Mannings  Bend Lateral erss Risei Spar-l

ame (ft) (f6) (%) (ft) n Loss | Loss | Section (ft or in) . (ft or in)

PIPE 4 SECT 1 31.31 6624.15 0.8 | 6624.4] 0.013 - 0.03 : 0.00 CIRCULAR 60.00 in | 60.00 in

PIPE 4 SECT2 ~ 139.68 6624.40 0.8  6625.52 0.013 020 © 0.00 - CIRCULAR | 60.00 in . 60.00 in

PIPE 4 SECT 3 246.20 - 6625.83 1.0 662829 0.013 018 1 0.00 CIRCULAR = 60.00in | 60.00in

PIPE 3 SECT 4 186.46 6628.59 1.0+ 6630.45 0.013 - 1.32 - 0.00 CIRCULAR  60.00 in -~ 60.00 in

PIPE 3 SECT 3 105.72 - 6630.45 1.0 . 6631.51  0.013 - 020 - 0.00 CIRCULAR  60.00in = 60.00in

PIPE 3 SECT 6 307.82 6631.51 1.0 6634.59 0.013 038 . 0.00 : CIRCULAR  60.00in @ 60.00in

PIPE 1 SECT 7 232.80 6634.89 1.6 - 6638.61 0.013 ©0.05 000  CIRCULAR  60.00in '~ 60.00 in

Sewer Flow Summary:
Full Flow Capacity Critical Flow Normal Flow
Element Flow Velocity Depth Velocity Depth  Velocity = Froude Flow Flow Su{iﬁ;ﬁed  Comment
Name (cfs)  (fps) © (in) (fps) (in) (fps) | Number = Condition - (cfs) (f6) ‘ '

PIPE 4 SECT 1  238.09 12,13 3590 8.97 28.65 11.89 1.54 Supercritical | 110.00 0.00
PIPE 4 SECT2  233.57 11.90 35.90 8.97 28.97 11.72 1.51  : Supereritical | 110.00 0.00
PIPE 4 SECT3  261.14 13.3 3590 8.97 27.17 1273 1.70 Supercritical : 110.00 0.00
PIPE 3 SECT4  261.14 1330 34.86 8.79 26.33 1254 - 1.71 Supercritical | 104.00 0.00
PIPE 3 SECTS  261.14 13.30 34.86 8.79 26.33 12.54 1.71 Supercritical ; 104.00 0.00
PIPE3 SECT6  261.14 1330 34.86  8.79 26.33 1254 171 Supercritical :104.00 0.00
PIPE 1 SECT 7  330.32 16.82 32.51 838 1 21.53 14.37 2.20 Supercritical ' 91.00 0.00

¢ A Froude number ot 0 indicates that pressured tlow occurs (adverse slope or undersized pipe).
« If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.



e If'the sewer is pressurized, full flow represents the pressurized flow conditions.

Sewer Sizing Summary:

Element
Name
PIPE 4 SECT 1
PIPE 4 SECT 2
PIPE 4 SECT 3
PIPE 3 SECT 4
PIPE 3 SECT 3
PIPE 3 SECT 6
PIPE 1 SECT 7

Peak
Flow
(cfs)

110.00

110.00

110.00
104.00
104.00
104.00
91.00

Cross
Section
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR

Existing

Rise Span
60.00in ° 60.00in
60.00in - 60.00in
60.00in  60.00in
60.00in  60.00in
60.00in  60.00 in
- 60.00in  60.00 in
60.00in  60.00in

Calculated

Rise Span
48.00in  48.001in
 48.00in = 48.00in
- 4800in  48.00in
- 48.00in  48.00 in
- 48.00in  48.00in
48.00in  48.00 in

- 42.00in  42.00in

Rise

© 60.00 in
. 60.00 in
. 60.00 in
- 60.00 in
- 60.00 in
- 60.00 in
- 60.00 in

Used

Span

+ 60.00 in
. 60.00 in

60.00 in
60.00 in

~ 60.00in

60.00 in

- 60.00 in

' Area

(ftr2)

| 19.63
' 19.63
' 19.63
©19.63
- 19.63

19.63
' 19.63

« Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.

»  Sewer sizes should not decrease downstream.

« All hydraulics where calculated using the 'Used' parameters.

Comment



Grade Line Summary:

Tailwater Elevation (ft): 6621.48

Element
Name
PIPE 4 SECT 1
PIPE 4 SECT 2
PIPE 4 SECT 3

PIPE 3 SECT 4 -

PIPE 3 SECT 5
PIPE 3 SECT 6
PIPE 1 SECT 7

Invert Elev.

Downstream Upstream

(ft)

6624.15
6624.40
6625.83
6028.59
6630.45
6631.51
6634.89

(ft)

6624.41
6625.52
6628.29
6630.45
6631.51
6634.59
6638.61

Downstream Manhole

Bend
Loss

(ft)
0.00
0.10
0.09
0.58
0.09
0.17
0.02

Losses

Lateral
Loss
(ft)

0.00
0.00
0.00
0.00
0.00
0.00
0.00

Downstream - Upstream | Downstream

(ft)

6626.79
6627.50
6628.60
6631.86
6633.44
6634.58
6637.51

HGL

(ft)

6627.40
6628.51
6631.28
6633.36
6634.42
6637.50
6641.32

(ft)

6628.49
6628.95
6630.61
6633.22
6635.09
6636.15
6639.88

EGL

Friction .

Loss
(ft)

0.16
0.81
1.92
1.33
0.52
2.55
2.53

Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
Bend loss = Bend K * V_fi "~ 2/(2*g)
Lateral loss = V_to » 2/(2*g)- Junction Loss K * V_1 " 2/(2*g).
Friction {oss is always Upstream EGL - Downstream EGL.

. Upstream
()
6628.65
6629.76
6632.553
6634.55
6635.61
0638.69
664241






Manhole Input Summary:

Given Flow | Sub Basin Information
Element Gl‘Olll:ld Total | L({cal o Drainage Runoff Syr - Overland ‘ Overland Gutter Guttf-!r :
Name Elevation . Known | Contribution Area ' Coefficient . Coefficient Length | Slepe . Length | Velocity
(ft) . Flow (cfs) (cfs) (Ac.) (ft) (%) (ft)y = (fps)
POND D 6626.00 0.00 0.00 - 0.00 0.00 ‘ 0.00 000  0.00 0.00 . 0.00
" PIPE4SECT 1 6634.96 203.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00
PIPE 4 SECT2  6637.11 - 203.00 0.00 0.00 0.00 3 0.00 0.00 0.00 0.00 . 0.00
PIPE4 SECT3  6643.55 203.00 0.00 - 0.00 0.00 0.00 0.00 0,00 0.00 - 0.00
PIPE3 SECT 4  6647.20 192.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PIPE3SECTS  6649.04 192,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
- PIPE3 SECT 6  6654.69 192.00 0.00 0.00 0.00 ‘ 0.00 000 :  0.00 0.00 0.00
PIPE 1 SECT7 = 6659.53 169.00 0.00 0.00 0.00 : 0.00 0.00 0.00 0.00 0.00

Manhole Output Summary:

Local Contribution Total Design Flow
Eli]ex:t O‘F’lfirr::leﬂd : (::rl;:rtlir B?[sl:;]n")l"c ln.tensity Cl(;(r)n‘:iilb - Coeff. | ln-tensity Manhf)le Te - Ef::: Comment
(min) (min) (in/hr)  (cfs) Area (in/hr) (min) (cf)

POND D 0.00 0.00 0.00 0.00 0.00 2316.76 0.09 0.05 203.00
PIPE 4 SECT 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 j 0.00 203.00
PIPE 4 SECT 2 0.00 0.00 0.00 - 0.00 ©0.00 0.00 0.00 : 0.00 203.00
PIPE4 SECT3 :  0.00 0.00 0.00 0.00 000 0.0 0.00 | 0.00 £ 203.00
PIPE 3 SECT 4 0.00 0.00 . 0.00 0.00 - 0.00 0.00 0.00 ‘ 0.00 162.00
PIPE 3 SECT 5 0.00 - 0.00 0.00 - 0.00 0.00 0.00 = 0.00 0.00 - 192.00
PIPE 3 SECT 6 0.00 0.00 0.00 0.00 0.00 0.00  0.00 : 0.00 192,00 |

PIPE1SECT7  0.00 000 - 0.00 0.00  0.00 0.00 0.00 0.00 - 169.00 -




Sewer Input Summary:

Elevation : Loss Coefficients Given Dimensions
Element Sewer Downstream - Slope Upstream . Mannings ' Bend . Lateral Cross Rise Span
Name Length Invert (%) Invert n ' Loss Loss Section (ftorin}) (ftorin)
(ft) (ft) 7 (fe) | |
PIPE 4 SECT 1 31.31 662415 . 08 662441 © 0.013 0.03 ~ 0.00 ' CIRCULAR @ 60.00in  60.00in
PIPE4SECT2  139.68 - 6624.40 0.8 662552 . 0013 020 ~ 0.00  CIRCULAR = 60.00in ' 60.00 in
PIPE4SECT3 - 24620 - 662583 1.0 6628.29 0.013 0.18 * 0.00 CIRCULAR  60.00in | 60.00in
PIPE3SECT4 18646 @ 6628.59 1.0 6630.45 0.013 1.32 0 0.00 CIRCULAR = 60.00in @ 60.00 in
PIPE 3 SECTS . 105.72 6630.45 1.0 6631.51 . 0013 020 : 0.00 CIRCULAR  60.00in ® 60.00in
PIPE3SECT6  307.82 © 6631.51 1.0 . 6634.59 0.013 038 © 0.00 CIRCULAR  60.00in  60.00in
PIPE | SECT7  232.80 6634.89 1.6 6638.61 0.013 0.05 = 0.00 CIRCULAR  60.00in  60.00in
Sewer Flow Summary:
Full Flow Capacity .= Critical Flow Normal Flow
Element  Flow  Velocity Depth Velocity Depth Velocity Froude Flow  Flow S“Ezzazﬁed Comment
Name (cfs) (fps) (in) (fps) (in) (fps) . Number  Condition (cfs) (ftg)
PIPE4SECT1  238.09 12.13 4877  11.88 4260  13.62 132 Supercritical  203.00 0.00
PIPE 4 SECT?2  233.57 11.90 4877 1188 4324 1340 1.28  Supercritical 203.00 . 0.00
PIPE 4 SECT3  261.14 13.30 4877 11.88  39.76  14.70 1.52  Supercritical 203.00 :  0.00
PIPE3 SECT 4  261.14 13.30 4754 1151 3824  14.54 1.55 Pressurized  192.00  186.46
PIPE3SECTS  261.14 13.30 4754 11.51 3824 1454 1.55 Pressurized  192.00 105.72
PIPE3SECT6 26114 1330 4754 1151 3824 1454 155 S”pﬂfgg'ca' 19200 20641
PIPE 1 SECT7 33032 1682 4471 1077 3041 = 1692  2.11 Supercritical  169.00 © 0.00

¢ A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).



» Ifthe sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
o Ifthe sewer is pressurized, full flow represents the pressurized flow conditions.

Sewer Sizing Summary:

Element
Name
PIPE 4 SECT 1
PIPE 4 SECT 2
PIPE 4 SECT 3
PIPE 3 SECT 4
PIPE 3 SECT 5
PIPE 3 SECT 6
PIPE 1 SECT 7

Peak
Flow
(cfs)

203.00

203.00

- 203.00
- 192.00
192,00

192.00
169.00

Cross
Section

CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR

Existing
Rise Span
60.00 in 60.00 in
60.00in  60.00in
- 60.00 in 60.00 in
60.00 in 60.00 in
60.00 in 60.00 in
60.00 in 60.00 in
60.00in * 60.00 in

Calculated
Rise Span
C60.00in ¢ 60.00 in
- 60.00in  60.00 in
60.00in  60.00 in
54.00in  54.00in
54.00in  54.00in
54.00in  54.00in
48.00in  48.00in

Rise

- 60.00 in
- 60.00 in
- 60.00 in
- 60.00 in
© 60.00 in

60.00 in

~ 60.00 in

Used

Span

60.00 in
00.00 in

© 60.00 in
- 60.00 in
- 60.00in

60.00 in

+ 60.00 in

Area

C(ftr2)

19.63
' 19.63
19.63

19.63
19.63

- 19.63
19.63

« Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.

«  Sewer sizes should not decrease downstream.

« All hydraulics where calculated using the '"Used' parameters.

Comment




Grade Line Summary:

Tailwater Elevation (ft): 6621.48

Element
Name

PIPE 4 SECT 1

PIPE 4 SECT2

PIPE 4 SECT 3
PIPE 3 SECT 4
PIPE 3 SECT 5
PIPE 3 SECT 6
PIPE 1 SECT 7

Invert Elev.

. Downstream  Upstream

(ft)

6624.15
6624.40
6625.83
6628.59
6630.43
6631.51
6634.89

(ft)

6624.41
6625.52
6628.29
6630.45
6631.51
6634.59
6638.61

Downstream Manhole

Bend
Loss
(ft)

0.00
0.33
0.30
1.96
0.30
0.56
0.06

Losses

Lateral
Loss
(ft)

0.00
0.00
0.00
0.00
0.00
0.00
0.00

HGL

Downstream Upstream ' Downstream

(ft)

6627.70
6629.33
6629.88
6635.02
6636.32
6637.46
6638.61

(ft)

6628.47
6629.58
6632.35
6636.03
6636.90
6638.55
6642.34

(fv)

6630.58
6631.00
6632.50
6636.50
6637.81
6638.94
6641.86

EGL

Friction
Loss

(ft)
0.09
0.78
2.05
1.01
0.57
1.66
2.27

» Bend and Lateral losses only apply when there is an outpoing sewer. The system outfall, sewer #0. is not considered a sewer.
« Bendloss=Bend K *V i »2/(2%g)
« Lateral loss = V_fo ™ 2/(2*g)- Junction Loss K * V_{i ~ 2/(2*p).
» Friction loss is always Upstream EGL - Downstream EGL.

Upstream
(fe)
6630.66
6631.77
6634.54
6637.51
6638.38
0640.61
6644.14






System Input Summary — STM-MAIN F —5 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 5
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant ""A'': 28.5
Rainfall Constant ""B": 10
Rainfall Constant "C": 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Te. Maximum: No

Sizer Constraints

Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6637.50




Manhole Input Summary:

Given Flow Sub Basin Information
Element Ground Total Local Drainage Runoff Syr Overland = Overland . Gutter  Gutter
Name Elevation . Known  Contribution : Area Coefficient :Coefgicient Length Slope : Length - Velocity
(ft) - Flow (cfs) (cfs) (Ac.) : (ft) (%) S (fY) (fps)
MAIN D 66354.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PIPE2SECT8  6655.18 18.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PIPE 2 SECT9 = 6655.84 18.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Manhole Qutput Summary:
Local Contribution Total Design Flow :
Element Ove.rland Gl,tter Basin T¢ . Intensity Loca.l - Coeft.  Intensity Manhole Tc Peak :
Name Time Time (min) (in/hr) Contrib Area (in/hr) (min) Flow . Comment
{min) (min) ! {cfs) (cfs)
MAIN D 0.00 0.00 0.00 0.00 0.00 0.38 1.92 0.27 18.00
PIPE 2 SECT 8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 18.00
PIPE 2 SECT 9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 18.00
Sewer Input Summary:
Elevation Loss Coefficients Given Dimensions
Element Sewer Downstream Slope Upstream Mannings . Bend Lateral Cross Rise Span
Name Length Invert (%) Invert n ~Loss | Loss Section (ftorin) © (ft orin)
(ft) (ft) ’ (f) | | |
PIPE 2 SECT 8 59.98 6637.09 1.5 6637.99 0.013 0.00 © 0.00 CIRCULAR  30.00in @ 30.00 in
PIPE 2 SECT 9 30.00 6637.99 1.5 6638.44 0.013 0.11 0.00 CIRCULAR  30.00in . 30.00in




Sewer Flow Summary:

Full Flow Capacity  Critical Flow Normal Flow
Element  Flow  Velocity . Depth ' Velocity Depth Velocity - Froude Flow  Flow S“E“'“"t'lgled C .
Name . (cfs) (fps) (in) | (fps) (in) | (fps)  Number Condition  (cfs) . ?flg | ommen
- PIPE2SECT8 = 50.37 1026 1724 617 1239 . 940 1.88  Supercritical ' 18.00 0.00
PIPE 2 SECT 9 50.37 10.26 17.24 6.17 . 12,39 9.40 1.88 Supercritical | 18.00 0.00
+ A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
+ Ifthe sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
» If'the sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
Existing | Calculated | Used
Peak : '
Flement Flow Cro.ss Rise Span . Rise Span Rise ~ Span Area . Comment
Name (cfs) Section : (ft~2)

PIPE2 SECT8  18.00  CIRCULAR 30.00in  30.00in : 21.00in  21.00in  30.00in - 30.00in 4.91
PIPE 2 SECT 9 18.00 CIRCULAR 30.00in  30.00in - 21.00in  21.00in  30.00in  30.00in 4.91

» Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.

« Sewer sizes should not decrease downstream.
+ All hydraulics where calculated using the 'Used' parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6637.50

D . .
Invert Elev. ownstream Manhole

Losses
Element Downstream = Upstream | Bend Late‘ral
Name (ft) t) Loss Loss
(ft) (ft)
PIPE2SECT8 = 6637.09 6637.99 0.00 0.00
PIPE2SECT9  6637.99 6638.44 0.02 0.00

HGL EGL
; Downstream . Upstream Downstream ?F]Ef)t;:n Upstream .
(ft) (ft) (ft) t) (ft)
6638.12 6639.43 6639.50 0.52 6640.02
6639.45 6639.88 6640.40 0.07 6640.47

» Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.

+ Bendloss=Bend K * V_f1 "~ 2/(2%*g)

» Lateral loss =V_fo ~ 2/(2*g)- Junction Loss K * V_{i ~ 2/(2*g).

o Friction loss is always Upstream EGL - Downstream EGL.



System Input Summary — STM-MAIN F - 100 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A": 28.5
Rainfall Constant "B'": 10
Rainfall Constant "C": 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Te¢. Maximum: No

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90

Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6638.55




Manhole Input Summary:

Given Flow

Element Ground Total Local
Name Elevation Known  Contribution

(ft) . Flow (cfs) (cfs)

MAIN D 6654.69 0.00 0.00

PIPE 2 SECT 8 6655.18 34.00 0.00

PIPE 2 SECT 9 6655.84 34.00 0.00

Manhole Output Summary:

Local Contribution

Element Ove.rland Glftter Basin Te¢
Name Time _ Time (min)
(min) - (min)

MAIN D 0.00 0.00 0.00
PIPE 2 SECT 8 0.00 0.00 0.00
PIPE 2 SECT 9 0.00 0.00 0.00

Sewer Input Summary:
Elevation

Element Sewer | Downstream Slope

Name : Length | Invert (%)

(ft) (ft)
PIPE 2 SECT 8 39.98 6637.09 1.5
PIPE 2 SECT9 30.00 6637.99 1.5

Sub Basin Information

Drainage Runoff Svr Overland Overland Gutter = Gutter
Area Coefficient | Coe}i)'/icient Length Slope " Length Velocity
(Ac.) f (ft) (%) (ft) (fps)
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Design Flow
Intensity Loca! - Coeff. | Intensity Manhole Te Peak
(in/hr) Contrib Area (in/hr) (min) Flow ' Comment
(cfs) ~(cfs)

0.00 0.00 17.55 1.94 0.14 34.00 -

0.00 0.00 0.00 0.00 0.00 34,00 -

0.00 0.00 0.00 0.00 0.00 34.00

Loss Coefficients Given Dimensions
' U!l):::eatm Mannings Bend Lateral Cross . Rise | Span
(ft)r n Loss . Loss Section (ftorin) ! (ftorin)
6637.99 0.013 - 0.00 0.00  CIRCULAR  30.00in - 30.00 in
6638.44 0.013 0.11 0.00  CIRCULAR  30.00in  30.00in




Sewer Flow Summary:

Full Flow Capacity - Critical Flow Normal Flow
Element ~ Flow : Velocity | Depth = Velocity Depth | Velocity Froude Flow Flow Suizl;a:lgled | Comment
Name - (efs) (fps) : (in) (fps) : (in) . (fps)  Number = Condition | (cfs) (fg ¢
PIPE 2 SECT§ - 5037 1026 2379 815 1805 11.02 1,73 Supercritical 34.00  0.00
PIPE 2 SECT 9 50.37 10.26 © 2379 815 18.06 @ 11.02 1.73 . Supercritical ?34.00 0.00
» A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
» If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
» Ifthe sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
Existing Calculated ] Used
- Peak |
Element Cross ' . . : . . D e Area
Name ‘ 12(;:; Section - Rise Span - Rise Span .~ Rise | Span (ft°2) Comment

PIPE2SECT 8  34.00 CIRCULAR . 30.00in  30.00in = 27.00in - 27.00in  30.00in : 30.00in = 4.91
PIPE 2 SECT 9 34.00 CIRCULAR 30,00in  30.00in - 27.00in  27.00in : 30.00in | 30.00in = 491

» Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.
» Sewer sizes should not decrease downstream.
 All hydraulics where calculated using the 'Used' parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6638.55

Downstream Manhole
Invert Elev.

HGL ‘ EGL
Losses
Element Downstream ., Upstream Bend - Lateral " Downstream Upstream ' Downstream lFrlctlon - Upstream
Name (ft) O (fY) Loss . Loss (ft) (ft) (ft) - Loss (ft)
| . oy (fY ~(f)
PIPE 2 SECT 8 6637.09 ©6637.99 0.00 0.00 . 6638.59 - 6639.97 6640.48 052 - 6641.00
. PIPE2 SECT 9 6637.99 6638.44 . 008 0.00 . 6640.05 - 6640.42 6641.38 0.07 . 6641.45

Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
+ Bendloss=Bend K * V_{i " 2/(2%g)

» Lateral loss = V_fo " 2/(2*g)- Junction Loss K * V_fi * 2/(2*g).
« Friction loss is always Upstream EGL - Downstream EGL.






System Input Summary - STM-MAIN H - 5 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 5
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A'': 28.5
Rainfall Constant "B'': 10
Rainfall Constant ""C'': (0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Te. Maximum: No

Sizer Constraints

Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6628.51




Manhole Input Summary:

Given Flow Sub Basin Information

§Overland ' Overland g.Gutter  Gutter

Element ~ Ground Total Local éDrainage " Runoff Svr |
Name "Elevation = Known  Contribution | Area ;Coefﬁcient -Coef%cient ' Length - Slope  Length  Velocity
(ft) " Flow (cfs) (cfs) L {Ac) Z L (fY) (%) (ft) (fps)
MAIN D 6637.11 0.00 0.00 ~0.00 000 000 ¢ 000 = 0.00 0.00 0.00
DESIGN POINT 4 6643.59 8.00 0.00 0.00 0.00 . 0.00 -~ 0.00 0.00 0.00 0.00
Manhole OQutput Summary:
Local Contribution Total Design Flow
Element ()ve_rland Glftter Basin Te  Intensity | Loca.l " Coeff. | Intensity Manhole Tc . Peak
Name Time Time (min) (in/hr) Contrib | Area  (in/hr) (min Flow : Comment
(min) {min) - (efs) 1 ‘ ) - (cfs) .
MAIN D 0.00 000 000 000 . 000 @ 418 1.91 0.31 . 8.00
DESIGN POINT4  0.00 000 =~ 000 : 0.00 0.00 0.00 0.00 0.00 8.00
Sewer Input Summary:
_ Elevation Loss Coefficients Givén Dimensions
Element . Sewer . Downstream . Slope Upstream Mannings 3Bend Lateral - Cross - Rise ~ Span
- Length . Invert o Invert ‘ 1 . i c .
Name - (ft) (ft) E (%) (ft) n ~Loss  Loss |  Section | (ft or in) (ftorin)

DESIGN POINT 4 30.67 6625.82 1.0 6626.13 0.013 ©0.00  0.00 | CIRCULAR

£ 30.00in | 30.00in




Sewer Flow Summary:

~ Full Flow Capacity Critical Flow Normal Flow
Element ~ Flow ~ Velocity ;Depth ?Velocity 'Depth ' Velocity = Froude Flow %Flow Sulizl:lalt'lgled Commient
Name ~ (cfs) (fps) - (in)  (fps) = (inm) (fps) | Number - Condition  (efs) (ftg){ ‘ n
DESIGN POINT 4 41.13 838 1129 474 897 649 156 Supf;f;ﬁ’cal 800 19.40
+ A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
« Ifthe sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
» Ifthe sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
Existing  Calculated Used
Peak : | ' | | : | | |
Element : Cross : . : . : . ! ~ Area
Name l(?‘l?;')v Section :  Rise , Span | Rise Span Rise . Span (ftr2) Comment

DESIGN POINT4 - 800 , CIRCULAR  30.00in 30.00in 18.00in 18.00in  30.00in ' 30.00in  4.91

Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.
Sewer sizes should not decrease downstream.
» All hydraulics where calculated using the 'Used' parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6628.51

Downstream Manhole

Invert Elev. ' | HGL EGL
' Losses 3 ‘
Element Downstream | Upstream Bend Lateral Downstream | Upstream ' Downstream Friction Upstream |
Name : () : (ft) Loss Loss : (ft) : (ft) : () - Loss | (ft) !
: : | (fe) (t) | | (fy
- DESIGNPOINT 4 = 662582  6626.13 | 0.00 0.00 6628.51 | 6628.52 6628.55 001 | 6628.56

» Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
» Bendloss=Bend K*V _{i"2/(2%g)

» Lateral loss = V_fo * 2/(2*g)- Junction Loss K * V_{i ~ 2/(2*g).

« Friction loss is always Upstream EGL - Downstream EGL.



System Input Summary — STM-MAIN H - 100 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A'': 28.5
Rainfall Constant '""B": 10
Rainfall Constant "C'": 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Te. Maximum: No

Sizer Constraints

Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6629.58




Manhole Input Summary:

Given Flow Sub Basin Information |
Element . Ground Total Local ?Drainage Runoff Svr EOverland | Overland %Gutter Gutter
Neame . Elevation | Known ' Contribution Area Coefficient 5C0e}i}":cient ~ Length | Slope | Length | Velocity
(i) | Flow (cfs) (cfs) (Ac.) f)y | (%) (fy | (fps)
| MAIN D | 6637.11 -~ 0.00 0.00 0.00 0.00 0.00 000 | 0.00 0.00 @ 0.00
 DESIGNPOINT 4 | 664359 = 15.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00
Manhole Output Summary:
Local Contribution Total Design Flow
Element Ove.rland 3 Gl.}tter " Basin Te Intensity Loca.l Coeff. = Intensity - Manhole Te Peak - :
Name Time = Time (min) | (in/hr) Contrib Area  (inhr) (min) - Flow Comment
(min) . (min) (cfs) ~ (cfs)
MAIN D 0.00 0.00 0.00 0.00 0.00 7.76 1.93 0.17 15,00
DESIGN POINT 4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 15.00
Sewer Input Summary:
Elevation Loss Coefficients Given Dimensions
Element - Sewer - Downstream _Slope - Upstream - Mannings iBend Lateral Cross - Rise Span
Name Length Invert (%) Invert n - Loss ' Loss Section (ftorin) (ftorin)
(fY) (ft) Yol (fy f | ‘ |
DESIGN POINT 4 30.67 6625.82 1.0 6626.13 0.013 = 0.00 0.00  CIRCULAR  30.00in - 30.00in




Sewer Flow Summary:

" Full Flow Capacity Critical Flow Normal Flow
Element Flow  Velocity Depth Velocity i Depth Velocity . Froude  Flow | Flow S“EZ'I’la't’]gf" Comment
Name - (efs)  (fps) . (in)  (fps)  (in) ' (fps)  Number Condition | (cfs) (ftg), !
DESIGNPOINT4  41.13 © 838 . 1567 578 1253 772 153 | Pressurized 1500  30.67
« A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
« Ifthe sewer is not pressurized, full flow represents the maximum gravity flow in the sewer,
« If the sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
Existing Calculated : Used
Peak 1 : L ; :
Element : Cross ; . . e . . Area
Name l(*“clgsv; : Section - Rise ‘ Span Rise = Span Rise Span %(ftAZ) Comment

DESIGN POINT4  15.00 | CIRCULAR | 30.00in  30.00in  21.00in | 21.00in | 30.00in | 30.00in | 4.91 i

« Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.
» Sewer sizes should not decrease downstream.
» All hydraulics where calculated using the 'Used' parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6629.58

Downstream Manhole

Invert Elev. HGL : EGL
Losses : :
Element Downstream Upstream - ?;22 Litjsrsal Downstream Upstream Downstream ;Fltztsl;m "~ Upstream
Name (ft) (fo) (ft) (ft) (ft) ‘ (ft) (ft) S (ft)
DESIGN POINT 4 662582 662613  0.00 0.0 . 6629.58  6629.62 . 6629.72 | 0.04  6629.77

« Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
« Bendloss=Bend K* V_fi"2/(2*g)

« Lateral loss=V fo " 2/(2*g)- Junction Loss K * V_fi ~ 2/(2*g).

» Friction loss is always Upstream EGL - Downstream EGL.






System Input Summary —- POND D OUTFALL -5 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 5
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A": 28.5
Rainfall Constant "B'": 10
Rainfall Constant "C': 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Te. Maximum: No

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6615.83




Manhole Input Summary:

leen Flow : Sub Basm lnformatmn ‘
Element | Ground | Total ~ Local . Drainage Runoff Svr vaerland | Overland | Gutter | Gutter |
Name !Elevation - Known | Contribution : Area :COefﬁcient Coeﬁ)";clent Length ‘ Slope ‘Length | Velocity
() Flow(cfs) | (efs) . (Ac) | (%) | @) | (dps)
. OUTFALL | 6621.00 | 000 |  0.00 . 0.00 0.00 3 000 | 000 | 000 | 000 | 000 |
| OUTFALL D PIPE | 662479 | 507 |  0.00 0 0.00 000 | 000 | 000 | 000 | 000 | 000
Manhole Qutput Summary:
: Local Contrlbutlon } Total Desngn Flow B \ !
Element Ove.rland iGutter : Basin Te ‘ Intensity | Local Coeff. | Intensity \ Manhole Tc [Peak ’
Name ~ Time o Time © iy | Gnmn o PP e | Gnbe) | (min) \F"’“’ | Comment
- (min) (min) ’ |  (cfs) | | | (cfs)
OUTFALL 000 000 000 | 000 | 000 | 341 | 149 | 423 1507 |
OUTFALLDPIPE | 000 | 000 = 000 | 000 | 000 | 0.00 | 000 | 000 '507 |
Sewer Input Summary:
: Elevation Loss Coefﬁc1ents o i leen Dlmensmns -
i o : ! | o ) i [ ' T T T . ‘
Element | Sewer . Downstream | Slope | Upstream  Mannings | Bend | | Lateral Cross Rise | Span
Name . Length Invert | (%) i Invert ‘Loss | Loss | Section (ft or in) ‘(ft orin) :
(OB N @ T e |
OUTFALLDPIPE | 133.61 = 661583 | 05 | 6616.50 000 | 000 | CIRCULAR \ 42.00 in ;42 00in

0.013




Sewer Flow Summary:

" Full Flow Capacity | Critical Flow Normal Flow |
Element - Flow | Velocity | Depth | Velocity | Depth lVelocity . Froude ; Flow : Flow | S“;;Zl:la:lgfd | Comment :
Name (cfs) | (fps)  (m) = (fps) | (in) ; (fps) ' Number Condition : (cfs) | (ftg; ! !
: : 3 ‘ i 1 } i : [
 OUTFALLDPIPE = 7143 | 742 | 8&I1 ~ 390 | 758 . 429 | 114  Supercritical | 5.07 © 000 |
» A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
« Ifthe sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
« If the sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
Existing Calculated ; Used
' Peak | i | | | L
Element . Flow | Cro.ss .~ Rise | Span | Rise Span | Rise ‘ Span | Al;\ea . Comment
Name ! ~ Section | | 1 | | (ft*2) | |
| (cfs) | | | | i {
P | | N
| | |

i
i
‘
|

OUTFALLDPIPE | 507 | CIRCULAR | 42.00in  42.00in | 18.00 in

18.00in | 42.00in | 42.00in | 9.62 |

+ Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.

« Sewer sizes should not decrease downstream.
+ All hydraulics where calculated using the 'Used' parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6615.83

| Downstream Manhole

Invert Elev. | | HGL EGL
: Losses '
Element - Downstream Upstream ?;l;g Lit:srsal 1 Downstream - Upstream Downstream §F'Eztsl§n Upstream
Name (ft) (ft) ) R ‘ (ft) (ft) : (ft) : (ft) (ft) |
- OUTFALLDPIPE = 661583 ~ 661650 - 0.00  0.00 661646 | 6617.18 | 661675 | 0.66 | 6617.41

» Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
« Bendloss=Bend K * V_fi »2/(2*g)

« Lateral loss =V_fo " 2/(2*g)- Junction Loss K * V_{i * 2/(2*g).

+» Friction loss is always Upstream EGL - Downstream EGL.



System Input Summary - OUTFALL POND D 100 YEAR

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Calculation Method: Table

'Time |Intensity

5 868
10 6.93
20 519
30 4.16
40 344
60 | 242
120 0.67

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.35
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Te. Maximum: No

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.99

Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6621.00




Manhole Input Summary:

Given Flow

| Sub Basin lnformatidn

. Element | Grour.ld | Total .Lo.calo | Drainage ‘ Runoff Syr Overland i Overland ; Gutter \ Guttt.er
 Name | Elevation | Known . Contribution Area " Coefficient | Coefficient | Length | Slope !Length | Velocity
; () Flow (cfs) (cfs) (Ac.) | - oy (%) (f)y | (fps)
"PONDD | 662600 | 000 000 0.00 0.00 000 | 000 | 000 | 000 | 000
| PIPE1 | 663496  184.00 0.00 10.00 0.00 0.00 | 000 . 000 000 | 000
PIPE2  6637.11 = 184.00 0.00 0.00 10.00 0.00 000 . 000 = 000  0.00
C PIPE3 664355  184.00 0.00 0.00 0.00 0.00 000 000 | 000  0.00
PIPE4  6647.20 184.00 0.00 0.00 0.00 0.00 000 000 | 000 000
PIPE5 | 6649.04 184.00 0.00 0.00 0.00 0.00 000 | 000 | 0.00 0.00
PIPE6 | 6654.69 184.00 0.00 000 | 000 000 000 | 000 | 000 : 000
PIPE7 | 6659.53 184.00 0.00 000 | 0.0 000 . 000 | 000 | 000 | 000
Manhole Output Summary:
Local Contribution i Total Design Flow
rl | o | L ; L . Peak |
Homent e | e | BnTe Intemit | GOl Coet mensity | MambaleTe [0 oo
| (min) | (min) | . {cfs) | - A{cfs) |
~ POND D 000 . 000 | 0.0 000 1 000 78003 024 | 0.14 | 184.00 |
PIPE 1| 0.00 0.00 0.00 0.00 0.00 000 000 | 0.00 | 184.00 |
PIPE 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | 184.00 |
PIPE 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | 184.00
PIPE 4 0.00 0.00 0.00 0.00 0.00 000 | 000 | 000 | 184.00
PIPE 5 0.00 0.00 0.00 0.00 0.00 0.00 = 000 | 0.00 | 184.00 |
PIPE 6 0.00 0.00 0.00 0.00 000 | 0.00 0.00 0.00 | 184.00
PIPE 7 0.00 0.00 0.00 ©0.00 000 | 000 @ 000 | 184.00 |




Sewer Input Summary:

Elevation | Loss Coefficients | ‘Given Dimensions
- Element Sewer I Downstream - Slope - Upstream Mannings ' Bend | Lateral Cross | Rise . Span
~ Name Length Invert (%) Invert n " Loss | Loss | Section | (ftorin) | (ftorin)
# (ft) (fo | | 1 | 1 |
PIPE | 7640 6621.00 1.0 6621.76 0013 | 003 | 0.00 CIRCULAR | 60.00in ' 60.00 in
PIPE2 13968 . 662176 = 1.0 ° 6623.16 - 0013 020 | 000 = CIRCULAR | 60.00in | 60.00 in
PIPE3 ~ 24620 = 662385 10 662631 0013 018 | 000 = CIRCULAR | 60.00in | 60.00in
PIPE4 = 18646 | 662681 | 1.3 ~ 662923 0013 132 | 000 | CIRCULAR | 60.00in | 60.00in
PIPES 10572 | 662923 13 | 663060 0013 - 020 | 000 | CIRCULAR | 60.00in | 60.00in
PIPE6 | 307.82 | 663059 | 13 | 663459 0013 | 038 . 000 | CIRCULAR : 60.00in | 60.00in
PIPE7 | 23280 663489 | 1.6 | 663861 0013 | 005 . 000 | CIRCULAR ° 60.00in | 60.00in
Sewer Flow Summary:
Full Flow Capac1ty Critical Flow Normal Flow : -
| Element | Flow  Velocity iDepth ' Velocity | Depth | Velocity = Froude | Flow . Flow ‘ Su]zi?la:ﬁed i Comment
' Name = (cfs) | (fps) . (in)  (fps) | (in) . (fps)  Number | Condition  (cfs) | (ﬂg) | ‘
: : ; ; ; i ! ; i | :
CPIPEL 26114 1330 4659 1125 | 3715 | 1441 | 157 | Supercritical | 184.00 |  0.00
C PIPE2 | 26114 | 1330 4659 - 1125 | 3715 | 1441 | 157 | Supercritical 184.00 |  0.00
PIPE3 | 261.14 = 1330 4659 | 1125 3715 | 1441 157 | Supercritical 184.00 | 0.00
PIPE4 | 29775 1506 4659 - 1125 3412 | 1596 184 S”pﬂg‘;‘cal 184.00 | 97.96 |
PIPES | 297.75 | 15.16 4659 © 1125 3412 | 1596 | 1.84 | Supercritical < 184.00 | 000 |
PIPE6 ' 29775 = 1516 4659 « 1125 3412 1596 . 1.84  Supercritical |184.00 | 000 |
PIPE7 ' 33032 = 1682 4659 1125 3200 | 1728 208 | Supercritical | 184.00 |  0.00 |

o A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).




« If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.

o If the sewer is pressurized, full flow represents the pressurized flow conditions.

Sewer Sizing Summary:

Element
Name
PIPE 1
PIPE 2
PIPE 3
PIPE 4
PIPE 5
PIPE 6
PIPE 7

Peak
Flow
(cfs)

184.00
184.00

| 184.00
. 184.00
©184.00
©184.00
. 184.00

Cross
Section

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR
CIRCULAR

CIRCULAR

Existing
Rise Span
60.00in  60.00 in
60.00in : 60.00in
60.00in * 60.00 in
60.00in  60.00 in
60.00in | 60.00 in
60.00in  60.00 in
60.00in  60.00 in

Calculated
Rise Span
54.00in | 54.001in
5400in  54.00in
54.00 in ' 54.00in
54.00in © 54.00in
54.00in ¢ 54.00in
54.00in - 54.00in
54.00 in : 54.00in

Rise

60.00 in
60.00 in
60.00 in

60.00 in

~ 60.00 in

60.00 in

. 60.00 in

~ Used

Span

60.00 in
60.00 in

160.00 in

60.00 in
60.00 in
60.00 in
60.00 in

19.63
| 19.63
. 19.63
| 19.63
| 19.63
1963
| 19.63

Area
- (ft"2)

= Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.
» Secwer sizes should not decrease downstream.
» All hydraulics where calculated using the 'Used’ parameters,

Comment




Grade Line Summary:

Tailwater Elevation (ft): 6621.00

Downstream Manhole

Invert Elev. | Ao HGL EGL
, ! : = : | o
Element Downstream i Upstream if:;g ; Li?sgal - Downstream Upstream ' Downstream } thtsl;m ; Upstream -
Name | (ft) @ T i (ft) IR (ft) @ @
PIPE1 | 662100 : 6621.76 = 000 = 0.00 662400 | 662564 . 662732 029 | 6627.61
PIPE2 | 6621.76 ' 662316 = 027 000 . 662592 | 6627.04 662808 - 092 | 662901
PIPE3 |  6623.85 = 662631 | 025 . 0.0 662729 1 663019 6630.17 199 | 6632.16
PIPE4 . 662681 662923 = 180 |  0.00 | 663259 | 663311 | 6633.96 | 1.2 6635.08
PIPES = 6629.23 663060 027 | 0.0 | 6633.39 ¢ 663448 | 6636.02 | 042 | 6636.45
PIPE 6 6630.59  6634.59 052 0.0 L 6635.00 663847 | 663739 | 3.05 6640.44
PIPE 7 663489 . 6638.61 0.07 0.00 | 6638.54 664249 | 664219 | 227 . 6644.46

= Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
» Bendloss=Bend K * V_{i " 2/(2*g)

» Lateral loss = V_fo ™ 2/(2*g)- Junction Loss K * V_fi ~ 2/(2*g).

» Friction loss is always Upstream EGL - Downstream EGL.
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Section 6

Stilling basin for pipe or open channel outlets

(Basin VI)

impact-type energy dissipator, contained in a

relatively small boxlike structure, wbich re-
quires no tail water for successful performance,
Although the emphasis in this discussion is placed
on use with pipe outlets, the entrance structure
may be modified for use with an open channel
entrance.

Generalized design rules and procedures are
presented to allow determining the proper basin
size and all critical dimensions for a range of dis-
charges up to 339 cubic feet per second and velocities
up to about 30 feet per second. Greater discharges
may be handled by constructing multiple units
side by side. Tbe efficiency of the basin in ac-
complishing energy losses is greater than a
hydraulic jump of the same Frouds number.

The development of this short impact-type
basin was initiated by the need for some 50 or
more stilling structures on a single irrigation
project. The need was for relatively small basins

THE stilling basin developed in these tests is an

P ne &

providing energy dissipation independent of a tail
water curve or tail water of any kind.

Since individual model studies on 50 small
stilling structures were too costly & procedure,
tests were made on & single setup which was
modified as necessary to generalize the design for
the range of expected operations.

Test Procedure

Hydraulic models. Hydraulic models were used
to develop the stilling basin, determine the dis-
charge limitations, and obtain dimensions for the
various parts of the basin. Basins 1.6 to 2.0 feet
wide were used in the tests. The inlet pipe was
6% inches, inside diameter, and was equipped with
a slide gate well upstream from the basin entrance
go that the desired relations between head, depth,
and velocity could be obtained. The pipe was
transparent so that backwater effects in the pipe
could be studied. Discharges of over 3 cubic feet
per second and velocities up to 15 feet per second
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Worksheet for POND G INFLOW 66"

GVF Output Data

Upstream Velocity Infinity  ft/s
Normal Depth 423 ft
Critical Depth 418
Channel Slope 0.00500 fuft
Critical Slope 0.00515 fift

Bentley Systems, Inc. Haestad Methods Sol\Binti€p MexvMaster VBi (SELEGTseries 1) [08.11.01.03]
6/10/2019 1:49:14 PM 27 Siemons Gompany Drive Suite 200 W Watertown, GT 06795 USA +1-203-755-1666 Page 2 of 2















System Input Summary - POND G 66” TRIBUTARY 5 YEAR

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Calculation Method: Table

%Time Intensity

5 8.68
10 6.93
20 5.19
30 4.16
40 344
60 242
120 0.67

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.35
Maximum Rural Overland Len, (ft);: 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Te. Maximum: No

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.99

Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6603.84




Manhole Input Summary:

Given Flow Sub Basin Information .
Element 5 GI‘OUI'ld ; Total Lo.cal o Drainage Runoff Syr ?'Overland :Oifefland ?Gutter ; Guﬂ?l‘
Name . Elevation : Known Contribution = Area Coefficient | Coefficient Length Slope | Length . Velocity
(f)y !Flow(efs) | (cfs) | (Ac) e (Y (%) (f) | (fps)
POND G 661157 000 0.00 0.00 0.00 000 0.0 0.00 0.00 | 0.00
PIPE23SECT1 661442 © 127.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . 0.00
PIPE23 SECT2 662349  127.00 - 0.00 0.00 0.00 0.00 000 i 000 | 000 0.00
 PIPE23SECT3 662592 127.00 0.00 0.00 0.00 0.00 0.00 | 000 | 000 = 000
PIPE 23 SECT4 663331 127.00 0.00 0.00 0.00 0.00 0.00 | 0.0 0.00 | 0.00
" PIPE23SECTS 663507 127.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 ~ 0.00
PIPE23SECT6  6634.16  127.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
PIPE20SECT7  6636.65  129.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
PIPE 20 SECT 8 . 6642.57 . 129.00 0.00 0.00 0.00 0.00 0.00 0.00 | 000 0.0
PIPE 12 SECT9 & 6643.26 | 102.00 0.00 0.00 0.00 0.00 0.00 0.00 000 . 0.00
PIPE 10 SECT 10 | 6645.13 | 99.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00
PIPE 10 SECT 11 | 6649.97 ' 99.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00 | 0.0
PIPE 10 SECT 12 © 665046  99.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000
Manhole Output Summary:
Local Contribution Total Design Flow
| and o o al | o © Peak
ement e Tipe BnTe sty | (R Codttotenity Manhole Te Lo
(min) (min) (cfs) : (cfs) '
POND G 000  0.00 0.00 0.00 0.00 234635 ¢ 0.05 0.03 127.00
PIPE 23 SECT 1 0.00 000 0.0 0.00 0.00 000  0.00 0.00 127.00
PIPE 23 SECT 2 0.00 0.00 . 0.00 0.00 000 000 000 0.00 127.00



PIPE 23 SECT3  0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 127.00

PIPE23SECT4 : 0.00 - 0.00 000 000 0.0 0.00 000 0.00 127.00
PIPE23SECTS ~ 000 000 °~ 000 & 000 0.00 000 000 . 0.00 12700
PIPE23SECT6 . 000 ° 000 °© 000 . 0.0 000 -~ 000 000 . 000 127.00
PIPE20 SECT7 . 0.00 000 ., 000 @  0.00 000 000 000 . 000 1129.00 -
PIPE20SECT8 ~ 0.00 = 000 = 000 ~ 000 000 ! 000 000 0.00 129.00
PIPE 12 SECT 9 000 000 °  0.00 000 . 000 - 000 000  0.00 1 102.00
PIPE 10 SECT 10 0.00 000  0.00 0.00 0.00  0.00 000 °  0.00 - 99.00
PIPE 10 SECT 11~ 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 .~ 99.00
PIPE 10 SECT 12~ 0.00 0.00 000  0.00 0.00 0.00 0.00 0.00 - 99.00

Sewer Input Summary:

Elevation : Loss Coefficients R Given Dimensions

Ell\?ment S::gi; DO‘::‘?Z:am §Sl:)pe : Ul;[sl:;e;m - Mannings EBend | Lateral - Cro.ss Ris‘? ; Spar.l |
ame () (ft) | (%) (ft) n " Loss Loss | Section (ft or in) (ft or in)
PIPE 23 SECT1 | 10.00 660663 0.5 | 6606.68 0.013 003 | 000  CIRCULAR & 66.00in | 66.00in
PIPE23 SECT2 | 50.00 660668 0.5 | 6606.93 0013 038 - 000  CIRCULAR  66.00in = 66.00in
PIPE 23 SECT3 | 20.00 660693 0.5 | 6607.03 0.013 038 i 0.00  CIRCULAR 60.00in ' 60.00in
PIPE 23 SECT4 24195 = 6608.03 1.8 . 661239 0013 005 000 | CIRCULAR  66.00in . 66.00 in
PIPE 23 SECTS  162.28 6613.46 1.5 661589  0.013 132 000 CIRCULAR : 66.00in  66.00 in
PIPE23 SECT6  119.81 6615.89 1.5 661769  0.013 005 000  CIRCULAR ~ 66.00in = 66.00 in
PIPE20SECT7  141.44 6618.23 1.0 6619.64 0.013 009 ~ 000  CIRCULAR | 66.00in ' 66.00 in
PIPE20 SECT8  190.87 6619.64 - 1.0 6621.55 0.013 018 = 000  CIRCULAR | 66.00in | 66.00 in
PIPE 12SECT9 24854 662204 1 08  6624.03 0.013 005 = 000  CIRCULAR | 66.00in | 66.00in
PIPE 10 SECT 10 76.14 6624.53 | 0.8  6625.14 0.013 005 = 000  CIRCULAR | 60.00in | 60.00in
PIPE 10 SECT 11 24525 6625.14 08  6627.10 0013 006 000  CIRCULAR | 60.00in | 60.00 in

PIPE 10 SECT 12 41.68 . 6627.11 08 @ 6627.44 0013 006 @ 000  CIRCULAR | 60.00in | 60.00in



Sewer Flow Summary:

- Full Flow Capacity

Element
Name

PIPE 23 SECT 1
PIPE 23 SECT 2
PIPE 23 SECT 3
PIPE 23 SECT 4
PIPE 23 SECT 3
PIPE 23 SECT 6
PIPE 20 SECT 7
PIPE 20 SECT 8
PIPE 12 SECT 9
PIPE 10 SECT 10
PIPE 10 SECT 11
* PIPE 10 SECT 12

Flow
(cfs)

' 238.09
| 238.09

184.66

451,75

412.39
412.39
336.71
336.71
301.17
233.57
233.57

- 233.57

Velocity

(fps)

10.02
10.02
9.40

19.01
17.36
17.36
14.17
14.17
12.68
11.90
11.90
11.90

Critical Flow

Depth ! Velocnty

(in)

37.58
3758
. 38.68

- 37.58

P 37.58
- 37.58

1 37.89
- 37.89
3351

1 33.97

33.97 |
33.97

(fps)

9.09
9.09
9.49
9.09
9.09
0.09
9.14
0.14
8.42
8.63
8.63
8.63

Depth
(in)

13429
3429
36.56
23.94
25.14

2514 |
2834
28.34
26.47 !

0 27.27 |

2727

27.27 .

Normal Flow

Veloc:ty Froude

(fps)

10.18
10.18
10.14
16.33
15.28
15.28
I

I

bJ bJ U1
to b
Ly L2

11.45
11.40
11.40
11.40

I Number

1.19
1.19
1.11
2.37
216
2.16
1.74
1.74
1.57
1.52
1.52
1.52

Flow
Condition

3 Supercrmcal
‘ Supercrltlcal
- Supereritical
| Supercritical
- Supercritical

- Supercritical

Supercritical
Supercritical

Supercritical

Supercritical

Supercritical

. Supercritical

» A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
 If the sewer is not pressurized. full flow represents the maximum gravity flow in the sewer,
« If the sewer is pressurized, full flow represents the pressurized flow conditions.

. Flow
(cfs)
1127.00 |
1127.00
127.00
1127.00
1127.00
1127.00
1129.00
1129.00
1102.00
- 99.00
1 99.00
£ 99.00

. Surcharged

Length
(fe)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

- Comment




Sewer Sizing Summary:

Element
Name
PIPE 23 SECT 1
PIPE 23 SECT 2
PIPE 23 SECT 3
PIPE 23 SECT 4
PIPE 23 SECT 5
PIPE 23 SECT 6
PIPE 20 SECT 7
PIPE 20 SECT 8
PIPE 12 SECT 9
PIPE 10 SECT 10
PIPE 10 SECT 11
PIPE 10 SECT 12

Peak
Flow
(cfs)

127.00

' 127.00
- 127.00
127.00
127.00
127.00
129.00

129.00

- 102.00
©99.00
- 99.00
©99.00

Cross
Section

CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR

Existing

Rise Span

- 66.00in  66.00 in
- 66.00in  66.00 in
1 60.00in  60.00 in
66.00in  66.00 in
66.00in  66.00 in

66.00in  66.00 in
66.00in | 66.00 in
66.00in  66.00 in
- 66.00in  66.00 in
60.00in 60.00 in
60.00in ~ 60.00 in

60.00in  60.00 in

Calculated
Rise Span
©54.00in  54.00in
54.00in  54.00in
- 54.00in © 54.00in
- 42.00in ' 42.00in
48.00in | 48.00in
 48.00in ' 48.00 in
48.00in . 48.00in
48.00in  48.00in
48.00in  48.00in
48.00in  48.00 in
48.00in  48.00 in
© 48.00in  48.00 in

Rise

-~ 66.00 in
 66.00 in
 60.00 in
| 66.00 in
| 66.00 in

66.00 in
66.00 in

© 66.00 in
. 66.00 in
. 60.00 in
| 60.00 in
| 60.00 in

Used

Span

| 66.00 in
. 66.00 in
" 60.00 in

66.00 in
66.00 in

. 66.00 in
© 66.00 in
. 66.00in

' 66.00 in

| 60.00 in

'~ 60.00 in

. 60.00in

‘ Area

23.76 |
23.76 |
L 19.63

- 23.76
L 23.76
L 23.76

23.76
0 23.76
23.76

' 19.63
' 19.63
. 19.63

» Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.

» Sewer sizes should not decrease downstream.

« All hydraulics where calculated using the 'Used' parameters.

(ft°2) Comment




Grade Line Summary:

Tailwater Elevation (ft): 6603.84

Invert Elev. - Downstream Manhole HGL : EGL

Losses
Element - Downstream : Upstream ?_“::;g _ Lit(::srsal - Downstream | Upstream = Downstream éFr;_i;t::n ' Upstream
Name (ft) (fy P (0 (ft) f (ft) () ()
PIPE23SECT1 = 6606.63 6606.68 . 0.00 . 0.00 . 6609.64 660981  6611.05 0.04 6611.09
PIPE 23 SECT2 = 6606.68 6606.93 017 0.00 6610.41 661041 661126 015 6611.41
PIPE 23 SECT 3 6606.93 ©6607.03 0.25 0.00 6610.66 - 6610.66 6611.68 C0.06  6611.73
PIPE 23 SECT 4 6608.03 661239  0.02 0.00 6610.68 ° 661552 = 6614.17 2.64 | 6616.80
PIPE23SECT5 = 661346 © 661589  0.59 0.00 661611 | 661902 i 6619.18 113 6620.30
PIPE 23 SECT6 = 6615.89 6617.69 i 0.02 ‘ 0.00 - 6619.04 . 662082 1 6621.61 . 049 6622.10
PIPE20 SECT7 = 6618.23 6619.64 . 004 000  6620.86 © 6622.80 . 662331 . 079 . 6624.09
PIPE 20 SECT 8 6619.64 6621.55  0.08 0.00 6622.88 - 662471 6624.72 o 1.28 - 6626.00
PIPE 12 SECT 9 6622.04  6624.03 0.01 0.00 6624.72 662682 662628 . 1.64 = 6627.92
PIPE10SECT 10 - 6624.53 662514 = 002 0.00 . 6626.84  6627.97 662882 031 | 6629.13
PIPE 10 SECT 11 6625.14 6627.10 ~ 0.02 000 . 6627.99 662993 | 6629.43 1.66 | 6631.09
- PIPE10SECT 12 :  6627.11 662744 0.02 0.00 662995  6630.27 - 6631.40  0.03 6631.43

» Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
o« Bendloss=Bend K*V fi"2/(2%g)

» Lateral loss=V_fo " 2/(2*g)- Junction Loss K * V_f1 ~ 2/(2*g).

« Friction loss is always Upstream EGL - Downstream EGL.



System Input Summary - POND G 66” TRIBUTARY 100 YEAR

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Calculation Method: Table

Time Intensity

5 . 868
10 693
20 519
30 ' 416
40 344
60 242
120 0.67

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.35
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Te. Maximum: No

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: (.99

Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6603.84




Manhole Input Summary:

leen Flow ‘ ~ Sub Basin Information !

Element . Ground ; Total Local ‘Dréinage ‘ Runoff Syr :0verland !Overldnd IGutter 5 Gutter

Name . Elevation | Known Contrlbutlon ~ Area Coefficient - Coefficient Length ! Slope =Length Velocnty |

©(ft)  |Flow (cfs) | (cfs) | (Ac.) - Sy (%) @) | sy
POND G 661157 & 0.00 0.00 0.00 0.00 000 | 000 | 0.0 0.00 | 0.00
PIPE23 SECT 1 : 661442 . 22300 0.00 - 0.00 000 . 000 | 000 | 000 . 000 ° 0.00
PIPE23 SECT2 | 662349 | 22300 000 000 . 0.00 000 | 000 000 . 000 ! 000
PIPE 23 SECT3 . 6625.92 | 223.00 0.00 © 000 . 0.00 000 | 000 000 | 000 ' 000
PIPE23 SECT4 ~ 663331  226.00 0.00 ©0.00 1000 0 000 | 000 0.00 000 0.0
PIPE23 SECT5 663507 22300 0.0 0.00 . 000 000 © 000 000 | 000 @ 0.00
PIPE23 SECT6 = 6634.16 ' 226.00 -  0.00 C 000 | 000 000 ! 000 . 000 | 000 @ 000
PIPE20SECT7 = 6636.65 = 21600 ~ 000 = 000 | 000 000 ~ 000 000 ' 000 | 000
" PIPE20SECT8 | 664257 = 21600 - 0.0 000 . 000 000 000 | 000 000 | 000
. PIPE12SECT9 | 664326 = 189.00 ©  0.00 000 0.00 000 000 | 000 000 | 0.00
. PIPE 10 SECT 10 ' 6645.13 | 179.00 |  0.00 000 0.00 000 000 | 000 = 000 ' 0.00
'PIPE10SECT 11 | 6649.97 | 179.00 :  0.00 000 0.00 000 000 | 0.00 0.00 ' 0.00
CPIPEI0SECT 12 | 6650.46 @ 17900 i 000 . 0.00 0.00 000 | 000 000 000 | 000

Manhole Qutput Summary:

Local Contribution Total Design Flow
Element Ove.rland ;Gl{tter ~ Basin Te lntensnty - Local . Coeff. lntensny ; Manhole Te Pealc : :
N Time Time (min /hr) . Contrib | Area a (in/hr) ‘ (min) . Flow | Comment
ame (min) (mm) : )  (in - (cfs) r : f ! (cfs) !
POND G 000 000 | 0.00 0.00 ° 000 723429 i 0.03 0.02 . 223.00 |
PIPE23 SECT1 °~  0.00 000 . 0.00 000 ¢ 000 : 000 . 000 0.00 $223.00

PIPE 23 SECT 2 000 000 000 000 © 000 . 000 = 000 | 000 22300



PIPE23SECT3 000 000 | 000 000 | 000 = 000 ' 000 | 000 223.00
PIPE 23 SECT 4 0.00 000  0.00 000 000 = 000 = 000 ' 000 1226.00
PIPE23SECTS . 000 . 000 . 000 ° 000 000 000 000 0.0 223.00
PIPE23SECT6 © 000 . 000 . 000 i 0.00 000 © 000 000 = 0.00 1 226.00
PIPE20SECT7 © 000 © 000 : 000 i 000 000 000 ' 000 | 000 21600
PIPE 20 SECT 8 000 000 | 000 000 | 000 | 000 = 000 | 0.00 216.00
PIPE 12 SECT 9 0.00 000 000 000 000 | 000 000 | 000 - 189.00
PIPE 10 SECT 10 . 0.00 0.00 - 000 - 000 000 000 0.00 . 000  179.00
PIPE10SECT Il | 000 000 000 | 000 . 000 000 ; 000 | 000 17900 | |
PIPEIOSECT12Z = 000 . 000 000 = 000 : 000 = 000 | 000 | 0.00 179.00 |
Sewer Input Summary:
Elevation Loss Coefficients 3 Given Dimensions
E;;:ment 5::;‘;1 DOY::E::am Slt:)pe . U?E::e;m Mannings  Bend - Lateral ; Cro.ss Ris¢? | Spal.‘l ;
ame : (f6) (f6) | (%) (f6) n Loss f Loss ‘ Section (ft or in) (ft or in)
PIPE23SECT1 . 1000 = 660663 ' 0.5 ' 660668 . 0013 003 | 000 = CIRCULAR | 66.00in | 66.00in
PIPE23 SECT2 5000 660668 | 05 | 6606.93 0.013 038 000 : CIRCULAR | 66.00in | 66.00in
PIPE23SECT3 2000 = 660693 | 05 | 660703 - 0013 | 038 | 000 | CIRCULAR ' 60.00in | 60.00in
PIPE23SECT4 | 24195 ©  6608.03 | 1.8 | 661239 | 0013 005 000 | CIRCULAR . 66.00in | 66.00in
PIPE23SECTS ' 16228 | 661346 15 | 661589 | 0013 {132 000 | CIRCULAR - 66.00in  66.00 in
PIPE23SECT6 11981 661589 1.5 661769 0013 1005 000 | CIRCULAR | 66.00in & 66.00 in
PIPE20SECT7 14144 661823 1.0 , 661964 . 0013 009 | 000 ° CIRCULAR | 66.00in | 66.00in
PIPE20SECT8 | 190.87 6619.64 | 1.0 = 6621.55 0.013 0.18 | 000  CIRCULAR ' 66.00in | 66.00in
PIPE 12 SECT9 | 248.54 6622.04 | 08 ° 6624.03 0.013 0.05 | 0.00 . CIRCULAR | 66.00in | 66.00in
PIPE 10 SECT 10 | 76.14 6624.53 0.8 . 6625.14 0.013 005 | 000  CIRCULAR | 60.00in | 60.00 in
PIPE10SECT 11 | 24525 =~ 6625.14 = 0.8 | 6627.10 0.013 006 | 000 @ CIRCULAR ' 60.00in = 60.00in

PIPE10SECT 12 | 41.68 ' 662711 08 | 662744 = 0013 006 . 000 | CIRCULAR & 60.00in = 60.00in



Sewer Flow Summary:

Element
Name
PIPE 23 SECT 1
PIPE 23 SECT 2
PIPE 23 SECT 3
PIPE 23 SECT 4
PIPE 23 SECT 5
PIPE 23 SECT 6
PIPE 20 SECT 7
PIPE 20 SECT 8
PIPE 12 SECT 9
PIPE 10 SECT 10
- PIPE 10 SECT 11
- PIPE 10 SECT 12

Flow
(cfs)
238.09
238.09
184.66

. 451.75
- 412.39
41239
- 336.71
' 336.71
- 301.17

233.57
233.57

' 233.57

- Full Flow Capacity

Velocity  Depth Velocity

(fps)

10.02
10.02
9.40

19.01
17.36
17.36
14.17
14.17
12.68
11.90
11.90
11.90

Critical Flow

- (in)

50,13 |
50.13 |
60.00
50.46

- 50.13
50.46

4936
4936
L 46.17
4598
4598 |
4598

(fps)

11.52
11.52
11.36
11.60
11.52
11.60
11.33
11.33
10.65
11.09
11.09
11.09

Depth
(in)

Y

5068
5068 |

60.00
33,01
3458

34.86
38.43 .
3843
37.90
13936
13936
13936

Normal Fldw

elocity Froude

(fps)

11.39
11.39
11.36
19.02
17.70
17.75
15.04
15.04
13.59
13.11
13,11
13.11

Flow

: Number I Condition

0.98
0.98
0.00
2.28
2.06
2.06
1.63
1.63
1.46
1.36
1.36
1.36

Subcritical
Subcritical

 Pressurized

Supercritical -
- Supercritical

| ..
- Supercritical

Supercfitical
N Supercritical
| Supercritical
- Supercritical
: Sﬁpercriticél

Supercritical

* A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
» Ifthe sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
» If the sewer is pressurized, tull flow represents the pressurized flow conditions.

Flow
L (cfs)
|
1223.00
3.00 |
3.00 |
6.00 -
23.00 :
6.00
1216.00
1216.00
1 189.00
1179.00
1179.00 |
179.00 |

[ £ I P

2 2
[

o0 B (]

S B O N o I R
[CS I

Length
(ft)

0.00
©0.00
20.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Surcharged

Comment




Sewer Sizing Summary:

Exisﬁng Calculated : Used
"~ Peak . : ; : ‘
Element : : Cross . : _ . _ : . ) Area |
Name _ [2;:;: Section Rise ~ Span Rise Span Rise Span (ft2) Comment

PIPE23 SECT 1~ 223.00 ; CIRCULAR | 66.00in | 66.00in | 66.00in | 66.00in ' 66.00in - 66.00in | 23.76 .
PIPE23 SECT2  223.00 ' CIRCULAR | 66.00in ' 66.00in . 66.00in : 66.00in ' 66.00in = 66.00in | 23.76 |
PIPE23SECT3 22300 = CIRCULAR | 60.00in & 60.00in  66.00in  66.00in = 60.00in ' 60.00in & 19.63 |
PIPE23 SECT4 22600 CIRCULAR ' 66.00in - 66.00in ~ 54.00in  54.00in . 66.00in | 66.00in = 23.76 |
PIPE23SECTS 1 223.00 CIRCULAR ~ 66.00in . 66.00in  54.00in = 54.00in | 66.00in | 66.00in . 23.76 |
PIPE23 SECT6 22600 = CIRCULAR  66.00in ' 66.00in = 54.00in = 54.00in | 66.00in  66.00in | 23.76
PIPE20SECT7 21600 = CIRCULAR  66.00in = 66.00in | 60.00in | 60.00in = 66.00in  66.00in | 23.76 -
PIPE20SECT8  216.00 . CIRCULAR  66.00in  66.00in ' 60.00in ~ 60.00in = 66.00in 66.00in | 23.76
PIPE12SECT9  189.00 CIRCULAR  66.00in  66.00in  60.00in ' 60.00in  66.00in  66.00in | 23.76

PIPE 10 SECT 10 - 179.00  CIRCULAR  60.00in  60.00in  60.00in  60.00in - 60.00in | 60.00in . 19.63

PIPE10SECTI1  ©179.00  CIRCULAR ' 60.00in  60.00in  60.00in - 60.00in | 60.00in | 60.00in ~ 19.63
PIPE 10 SECT 12 . 179.00 | CIRCULAR = 60.00in  60.00in : 60.00in ; 60.00in | 60.00in | 60.00in = 19.63

» Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.
» Sewer sizes should not decrease downstream,
e All hydraulics where calculated using the 'Used’ parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6603.84

Element
Name
PIPE 23 SECT 1
PIPE 23 SECT 2
PIPE 23 SECT 3
PIPE 23 SECT 4
PIPE 23 SECT 3
PIPE 23 SECT 6
PIPE 20 SECT 7
PIPE 20 SECT 8
PIPE 12 SECT 9

PIPE 10 SECT 10 -

- PIPE 10 SECT 11

- PIPE 10 SECT 12

Invert Elev.

(ft)

6606.63
6606.68
6606.93
6608.03
6613.46
6615.89
6618.23
6619.64

6622.04

6624.53
6625.14
6627.11

- Downstream | Upstream

(ft)

6606.68
6606.93
6607.03
6612.39
6615.89
6617.69
6619.64
6621.55
6624.03
6625.14
6627.10
6627.44

Bend
Loss

(ft)
0.00

0.52

0.76
0.07
1.81
0.07
0.12
0.23
0.05
0.06
0.08
0.08

. Downstream Manhole

Losses

Lateral
Loss

(ft)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

HGL

(ft)

6610.81
6612.05
6612.99

661321

6618.40
6620.14
6622.01
6623.98
6625.71
6627.94
6629.05
6631.01

(ft)

6610.90 |
L 661223

6613.14
6616.59
6620.07
6621.89
6623.75
6625.66

6627.88

6628.97
6630.93
6631.27

(1)

6615.00
6616.40
6621.20
6623.69
6624.94
6626.36
6627.98
6630.48
6631.09

6633.06

|
6612.87 |
6613.44 |

EGL

- Downstream Upstream Downstream gFrIth" :

Loss
(ft)
0.05

0.19

0.15
2.8
0.93

029
0.81

1.30
1.65
0.40
1.75
0.12

+ Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
o Bendloss=Bend K * V_fi"2/(2*g)
« Lateral loss = V_to » 2/(2*g)- Junction Loss K * V_fi » 2/(2%g).
« Friction loss is always Upstream EGL - Downstream EGL.

Upstream
(ft)
 6612.92
| 6613.63
 6615.14
6618.68
6622.13
6623.98
6625.75

6627.66

6629.64
6630.88
6632.84
6633.18
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System Input Summary — STM-MAIN B - 5 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 5
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A™: 28.5
Rainfall Constant "B'": 10
Rainfall Constant ""C": 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Te¢. Maximum: No

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6624.71




Manhole Input Summary:

Given Flow Sub Basin Information
' FElement Ground | Total Local . Drainage Runoff Svr Overland | Overiand ' Gutter | Gutter
i Name | Elevation | Known  Contribution ;| Area Coefficient Coe}i}':cient ~ Length Slope Length | Velocity :
(fty Flow (cfs) (cfs) . (Ac) ; L (fY) (Yo) (ft) (fps)
MAIN G = 6642.57 ©  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PIPE 19 6643.36 37.00 0.00 0.00 0.00 0.00 0.00 0.00 L 0.00 0.00
Manhole Output Summary:
Local Contribution _ Total Design Flow ;
Element Ove.rland 3 Glftter Basin Te¢ Intensity Loca! . Coeff. Intensity Manhole Te Peak
Name Time Time (min) (in/hr) Contrib Area (in/hr) (min) - Flow | Comment
(min) (min) (cfs) (cfs)
MAIN G 0.00 0.00 0.00 0.00 0.00 19.07 1.94 | 0.13 | 37.00
PIPE 19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ! 0.00 37.00
Sewer Input Summary:
Elevation Loss Coefficients Given Dimensions
Element Sewer Downstream Slope Upstream Mannings  Bend | Lateral Cross " Rise - Span
Name Length Invert | (%) Invert n Loss : Loss | Section - (ft or in) | (ft or in)
(ft) (ft) ’ (ft) . .
PIPE 19 40.00 6624.05 1.0 6624.45 0.013 0.00 0.00 | CIRCULAR . 36.00in 36.00 in




Sewer Flow Summary:

Full Flow Capacity  Critical Flow | Normal Flow
" Element - Flow . Velocity fDepth Velocity %Depth - Velocity Froude Flow Flow . Suizl;al;lgled Comment .
Name (cefs) (fps) - (in) . (fps) (in) ' (fps) = Number - Condition . (cfs) (ftg)' i
PIPE19 6688 946 2374 748 1912 970 151  Supercritical [37.00 |  0.00
» A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
« If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
« If the sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
Existing Calculated i Used
" Peak ! '
Element ; Cross : . ‘ : . : . : Area
Name | l(*“clz;f Section | Rise Span 1 Rise Span Rise Span (ft"2) Comment

PIPE19  37.00 © CIRCULAR = 36.00in = 36.00in  30.00in  30.00in  36.00in = 36.00 in

7.07

« Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.

« Sewer sizes should not decrease downstream.
» All hydraulics where calculated using the 'Used' parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6624.71

Invert Elev.

: Element

Downstream
Name (ft) (ft)
PIPE 19 6624.05 662445

Upstream

Downstream Manhole

HGL EGL
Losses
Bend | Lateral . Downstream | Upstream . Downstream Friction | Upstream |
Loss Loss : (f6) ‘ (ft) ; (ft) - Loss (ft) :
(fy (ft) | | - (fy
0.00 0.0 6625.64 6626.43 6627.10 . 0.9 = 6627.30

Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.

« Bendloss=Bend K * V_fi * 2/(2*g)
« Lateral loss = V_fo " 2/(2*g)- Junction Loss K * V_fi » 2/(2*g).
 Friction loss 1s always Upstream EGL - Downstream EGL.



System Input Summary — STM-MAIN B - 100 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A'": 28.5
Rainfall Constant "B": 10
Rainfall Constant "C": 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Tc¢. Maximum: No

Sizer Constraints

Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6625.66




Manhole Input Summary:

Given Flow

Sub Basin Information

. Element Ground Total Local - Drainage - Runoff Svr Overland } Overland : Gutter | Gutter |
' Name ~Elevation . Known - Contribution Area Coel;ﬁcient Coeff)';cient ~ Length | Slope  Length | Velocity
(ft) | Flow (cfs) (cfs) (Ac) : o (fY) (%) (ft) (fps)
MAING 664257 & 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1 0.00
PIPE 19 6643.36 68.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ! 0.00
Manhole Output Summary:
Loecal Contribution Total Design Flow
Element Ove.rland ‘ Glftter Basin Tc Intensity Loca.l  Coeff, Intensity ‘ Manhole Te Peak
Name Time Time (min) (in/hr) Contrib Area (in/hr) (min) . Flow Comment
(min) (min) (cfs) ~ (cfs)
MAIN G 0.00 0.00 0.00 0.00 0.00  34.90 1.95 0.07 - 68.00 _
PIPE 19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 68.00
Sewer Input Summary:
Elevation Loss Coefficients Given Dimensions
Element Sewer Downstream Slope Upstream Mannings Bend = Lateral Cross Rise Span
Na Length Invert (%) Invert n Loss | Loss Section (ft or in) (ft or in)
HR () (fe) ’ (ft)
PIPE 19 40.00 6624.05 1.0 6624.45 0.013 0.00 0.00 CIRCULAR 36.00 in 36.00 in




Sewer Flow Summary:

Full Flow Capacity @  Critical Flow Normal Flow
Element - Flow Velocity . Depth = Velocity éDepth Velocity ' Froude Flow ~Flow | Sull;z:a:ﬁed | Comment |
Name  (efs) ~ (fps)  (im) . (fps)  (in) = (fps) ' Number . Condition  (cfs) - (ftg) | omment
" PIPE19  66.88 9.46 3600 @ 962 3600 . 962 000 | Pressurized 68.00  40.00
« A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
« Ifthe sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
« If the sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
Existing : Calculated ' Used
Peak | ' ; : o 5
Element Cross . : ) } . f ) . . Area
Name | Flow Section Rise ° Span Rise | Span Rise . Span (i) | Comment

(cfs)

PIPE 19 68.00 . CIRCULAR  36.00 in 36.00in  42.00in - 42.00in  36.00in : 36.00 in - 7.07

Sewer sizes should not decrease downstream.
All hydraulics where calculated using the 'Used' parameters.

Existing height is smaller
than the suggested height.
Existing width is smaller
than the suggested width.
Exceeds max. Depth/Rise

Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.




Grade Line Summary:

Tailwater Elevation (ft): 6625.66

Invert Elev.

Element . Downstream . Upstream
Name (ft) ! (ft)
. PIPE 19 6624.05 6624.45

Downstream Manhole

HGL 3 EGL
Losses |
Bend Lateral Downstream | Upstream Downstream Friction - Upstream
Loss Loss (f6) | (ff) (ft) ' Loss (ft)
ft) (ft) | ; f
0.00 : 0.00 6627.05  6627.46 ! 6628.49 0.41 6628.90

Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.

« Bendloss=Bend K * V_fi " 2/(2*g)

+ Lateral loss =V_fo ~ 2/(2*g)- Junction Loss K * V_fi ~2/(2*g).
« Friction loss is always Upstream EGL - Downstream EGL.
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System Input Summary - STM-MAIN C -5 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 5
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A": 28.5
Rainfall Constant "B": 10
Rainfall Constant "C": 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Te¢. Maximum: No

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6626.82




Manhole Input Summary:

Given Flow

Sub Basin Information

Element Ground @ Total Local : Drainage Runoff Svr ‘ Overland | Overland | Gutter | Gutter
Name Elevation . Known ' Contribution | Area Coefficient Coefi)';cient ~ Length ~ Slope Length . Velocity
(ft) - Flow (cfs) (cfs) L (Ac)) o (fY) (%) (fy (fps)
MAING . 6645.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PIPE 11 = 6645.05 12.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Manhole Output Summary:
Local Contribution Total Design Flow
Element Ove’rland Gl{tter Basin Tc Intensity Loca‘l . Coeff. Intensity Manhole Tc Peak
Name Time Time (min) (in/hr) Contrib (in/hr) (min) - Flow Comment
(min) (min) (cfs) - (cfs)
MAIN G 0.00 0.00 0.00 0.00 ., 0.00 1.93 0.20 12.00
PIPE 11 0.00 0.00 0.00 0.00 ~0.00 0.00 0.00 12.00 !
Sewer Input Summary:
Elevation Loss Coefficients Given Dimensions '
Element Sewer Downstream iSlope _ Upstream Mannings  Bend ~ Lateral ; Cross Rise Span
Name  Length Invert (%) Invert n " Less  Loss |  Section (ftorin) | (ftorin)
(ft) (ft) (ft) : : '
PIPE 11 30.00 6627.03 2.0 6627.63 0.013 - 0.00 0.00 | CIRCULAR 30.00 in 30.00 in




Sewer Flow Summary:

Full Flow Capacity Critical Flow Normal Flow
 Element  Flow  Velocity . Depth Velocity Depth ' Velocity ~Froude  Flow | Flow | S“E‘;'l‘la:ﬁe"  Comment
Name  (cfs) | (fps) ~(im) . (fps)  (in) = (fps)  Number | Condition  (cfs) (ft% ¢
PIPE11 - 5816 | 1185 11394 = 537 ' 925 ' 933 | 220 | Supercritical 12.00  0.00
« A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
« Ifthe sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
« If the sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
Existing Calculated : Used
. Peak :
Element . Flow Cm.ss - Rise ©  Span Rise ° Span @ Rise Span Area Comment
Name : Section : (ft~2)
(cfs) - :
PIPE11  12.00 © CIRCULAR = 30.00in  30.00in  18.00in  18.00in ~ 30.00in  30.00in = 4.9]

« Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.
« Sewer sizes should not decrease downstream.

« All hydraulics where calculated using the 'Used' parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6626.82

Invert Elev,

Element - Downstream
Name (ft) : (ft)
PIPE 11 6627.03 6627.63

- Upstream

Downstream Manhole

| HGL EGL
Losses : |
Bend Lateral ' Downstream  Upstream Downstream Friction - Upstream
Loss Loss - (ft) (ft) (ft) i Loss (ft)
(fy (ft) : | | -y
0.00 0.00 6627.80 6628.79 6629.15  0.09 |

6629.24

Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.

« Bendloss=Bend K * V_fi " 2/(2%g)
» Lateral loss =V_fo " 2/(2*g)- Junction Loss K * V_fi » 2/(2%g).
« Friction loss is always Upstream EGL - Downstream EGL.



System Input Summary — STM-MAIN C - 100 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A": 28.5
Rainfall Constant "B": 10
Rainfall Constant "C": 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Tec. Maximum: No

Sizer Constraints

Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6627.88




Manhole Input Summary:

Given Flow Sub Basin Information ;
Element | Ground Total Local - Drainage Runoff Svr - Overland éOverland iGutter © Gutter |
Nam: - Elevation Known | Contribution Area Coefficient Coe}f)';cient Length : Slope | Length Velocity
(ft) " Flow (cfs) (¢efs) (Ac) o (fY) (%) (ft) (fps)
"MAING  6645.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
- PIPE 11 6645.05 22.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Manhole Output Summary:
Local Contribution Total Desigh Flow
Element Ove‘rland | Gl{tter Basin Tc¢ Intensity Loca.l Coeff. . Intensity | Manhole Te Peak
Name Time Time (min) (inhr) Contrib Area (in/hr) (min) i Flow - Comment
(min) (min) (cfs) . (cfs)
MAIN G 0.00 0.00 0.00 0.00 0.00 11.33 1.94 0.11 $22.00
PIPE 11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ©22.00 :
Sewer Input Summary:
Elevation Loss Coefficients Given Dimensions
Element Sewer Downstream Slope Upstream Mannings  Bend Lateral Cross Rise - Span
Name Length Invert (%) Invert n Loss © Loss | Section (ftorin) : (ftorin)
(ft) (ft) (ft) | - ; ;
PIPE 11 30.00 6627.03 2.0 6627.63 0.013 - 0.00 0.00 CIRCULAR 30.00 in 30.00 in




Sewer Flow Summary:

Full Flow Capacity | Critical Flow Normal Flow |
- Element Flow Velocity ?Depth . Velocity : Depth ' Velocity Froude | Flow jFlow ‘ Sul:::aIEEd  Comment
Name : (cfs) (fps) C(im)  (fps) | (in) ~ (fps) Number | Condition | (cfs) (ftg) :
PIPET1 ' 5816 1 1185 1904 © 666 1279 = 11.03 = 216 | Supercritical - 22.00 0.00
» A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
« If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
« Ifthe sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
Existing Calculated 1 Used
. Peak : | : !
Element : Cross ; . ) ; . ; . . ; | Area | @
Name l::ﬁs‘; } Section Rise Span Rise | Span ? Rise | Span (ftr2) | Comment |

PIPE11 2200  CIRCULAR  30.00in - 30.00in = 21.00in | 21.00in | 30.00in & 30.00in & 4.91

« Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.
« Sewer sizes should not decrease downstream.

 All hydraulics where calculated using the 'Used' parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6627.88

Invert Elev. Downstream Manhole HGL EGL
: Losses _
Element Downstream  Upstream Bend Lateral . Downstream Upstream Downstream %Frlctlon ; Upstream |
Name (ft) oy Lesso 0 Loss (ft) BN I (ft) | Loss (ft)
ame f (@ : | (M)
PIPE 11 6627.03 - 6627.63 0.00 0.00 L 6628.23 6629.22 | 6629.61 L 031 6629.91

Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
« Bendloss=Bend K * V_fi "~ 2/(2*g)

e Lateral loss=V_fo "~ 2/(2*g)- Junction Loss K * V_{i » 2/(2*g).
» Friction loss is always Upstream EGL - Downstream EGL..






System Input Summary — STM-MAIN E — 5 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 5
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A'": 28.5
Rainfall Constant "B'": 10
Rainfall Constant "C": 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Te¢. Maximum: No

Sizer Constraints

Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6630.27




Manhole Input Summary:

Given Flow Sub Basin Information

Element Ground = Total Local iDrainage Runoff Svr ' Overland ( Overland iGutter . Gutter
Name Elevation . Known ' Contribution Area éCoefﬁcient Coeffyicient - Length . Slope ELength Velocity
(ft) Flow (cfs) (cfs) - (Ac) : oy (%) (fy . (fps)
MAING  ° 665046 | 0.00 0.00 000 000 0.00 0.00  0.00 000 = 0.00
"PIPE9SECT 13~ 6651.82 « 10.00 0.00 000 - 000 000 000 000 000 = 0.00
"PIPE9SECT 14 : 6651.15 ° 10.00 0.00 S 000 000 000  0.00 0.00 0.00 | 0.00

Manhole Output Summary:

Local Contribution Total Design Flow

Element : Ove.rland Gl{tter Basin Tc¢ Intensity Loca.l Coeff. Intensity i Manhole Te | Peak
Name Time ' Time (min) ! (inhr) | Contrib Area  (in/hr) (min) - Flow  Comment
(min) = (min) D (efs) - ATed | unAn mn ' (cfs)

MAIN G . 000 000 | 000 000 | 000 525 191 | 0.35 1000
PIPEOSECT13 000 000 | 000 : 000 000 = 000 . 000 | 0.00 110.00 |
PIPE9SECT14 | 000 . 000 | 000 | 000 | 000 | 000 | 000 0.00 110.00

Sewer Input Summary:
Elevation ' Loss Coefficients Given Dimensions
Element Sewer Downstream Slope Upstream . Mannings | Bend ' Lateral i Cross ~ Rise Span
Name Length - Invert (%) , Invert n ' Loss : Loss | Section (ft or in) i (ft or in)
(fty (ft) () | |
PIPE9SECT I3~ 4334 | 6629.94 70 | 663297 0013 003 : 000 | CIRCULAR ' 30.00in | 30.00in

PIPE9SECT 14 * 2000 | 663327 * 70 = 663467 . 0013 079 . 000  CIRCULAR - 30.00in | 30.00in




Sewer Flow Summary:

. Full Flow Capacity = Critical Flow Normal Flow 3
o o o - " Surcharged |
Element . Flow Velocity | Depth = Velocity : Depth gVelocity | Froude Flow  Flow ! Su;zlll]alt'lgled " Comment
Name - (cfs) (fps) (i)  (fps) - (in) | (fps) | Number . Condition ' (cfs) I (ftg)’ : :
PIPE9SECT 13 - 10881 2217 1268 ! 507 | 614 1383 407 | Supercritical 10.00| 000 |

- PIPE9SECT 14 . 108.81 2217 1268 | 507 ' 614 = 1383 407 | Supercritical [10.00  0.00

« A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
- If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
+ If'the sewer is pressurized, full flow represents the pressurized flow conditions.

Sewer Sizing Summary:

Existing : Calculated : Used
Peak ‘ 3 ‘ | :
Element j Cross . ; . D e ; . . . Area
Name l:cl?:; Section j Rise Span Rise Span Rise - Span () Comment

PIPE9SECT 13 10.00 CIRCULAR  30.00in = 30.00in  18.00in . 18.00in = 30.00in | 30.00in = 4.91
PIPE9SECT 14 1000  CIRCULAR  30.00in ‘ 30.00in  18.00in | 18.00in ~ 30.00in | 30.00in | 4.91

« Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.

» Sewer sizes should not decrease downstream.
« All hydraulics where calculated using the 'Used' parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6630.27

Downstream Manhole

Invert Elev. HGL | EGL

Losses
Element : Downstream Upstream \ Bend Lateral Downstream : Upstream @ Downstream iFrlctlon - Upstream
Name B oy Less o Les e T w | Loss )
; (fty (ft) : i o (f)
CPIPE9SECT 13 |  6629.94 © 663297 000 = 0.00 6630.45 1 6634.03 | 663342 1.01 | 6634.43
- PIPE9SECT 14 :  6633.27 6634.67 . 0.02 0.00 C 6634.05 | 663554 | 663675  0.00 6636.75

Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
« Bendloss=Bend K * V_fi~2/(2*g)

+ Lateral loss = V_fo * 2/(2*g)- Junction Loss K * V_fi ~ 2/(2*g).
» Friction loss 1s always Upstream EGL - Downstream EGL..



System Input Summary — STM-MAIN E — 100 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A'": 28.5
Rainfall Constant "B": 10
Rainfall Constant "C": 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Te¢. Maximum: No

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6631.27




Manhole Input Summary:

Given Flow | Sub Basin Information
. Ground  Total | Local ' Drainage ; Overland | Overland | Gutter | Gutter
Element i . ! o Runoff Syr \ |
Name Elevation - Known ' Contribution | Area Coefficient = Coefficient Length ‘ Slope | Length IVelocnty !
(fty  Flow(cfs)  (efs) = (Ac) : @ %) | @) | (fps)
MAING 665046 | 000 0.0 000 0 000 | 000 | 000 | 000 | 000 = 000
CPIPLOSECT 13 | 665182 | 17.00 = 0.00 000 | 000 | 000 000 | 000 | 000 - 000
"PIPE9SECT 14 : 6651.15 | 17.00 ©  0.00 000 | 000 ! 000 000 | 000 ¢ 000 000 |
Manhole Output Summary:
; Local Contribution ‘: Total Design Flow ‘
Element  Overland - Gutter | g5 Te | Intensity | Z°2'  Coeff. | Intensity | Manhole Te | D3k -
Name | Time | Time | (min) ‘ (in/hr) | Contrib Area | (infhr) | (min) | Flow = Comment
(min)  (min) | (efs) . (efs) |
MAIN G 000 000 | 000 000 000 | 88 | 193 ! 021 1 17.00 | l
PIPE 9 SECT 13 0.00 000 © 000 000 000 | 000 | 000 0.00 117.00 |
PIPE9SECT 14 = 0.00 0.00 000 000 000 | 000 @ 000 0.00 17.00 |
Sewer Input Summary:
_ Elevation Loss Coefficients ~ Given Dimensions
Element | Sewer : Downstream : Slope Upstream © Mannings Bend | Lateral : Cross . Rise | Span
Name Length Invert (%) fnvert n "Loss | Loss | Section . (ftorin) | (ftorin) |
- (fy (f) (ft) ' | ? 5 5 :

PIPE9SECT I3 = 4334 ' 662994 | 70 663297 | 0013 003 000 - CIRCULAR |
PIPE9SECT 14 2000 = 663327 | 7.0 ~ 663467 , 0013 079 = 000 | CIRCULAR | 30.00in | 30.00in |

- 30.00in | 30.00in




Sewer Flow Summary:

~ Full Flow Capacity Critical Flow

Normal Flow

PIPE9SECT 14 | 17.00 . CIRCULAR  30.00in | 30.00in

491 |

Element Flow Velocity  Depth g\/elocity iDepth %Velocity I Froude Flow  Flow : Su{ill:a:lg]ed | Comment |
Name (cfs) (fps) (im) © (fps) | (in) ° (fps) :Number | Condition ' (cfs) | (fg | -0 o
" PIPE9SECT 13 108.81 2217 1673 604 | 802  16.13 412 | Supercritical |17.00 0.00
. PIPE9 SECT 14 = 108.81 2217 11673 ' 604 | 802 @ 16.13 4.12 | Superecritical {17.00  0.00
» A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
« If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
+ If the sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
Existing Calculated Used
Peak | | | | |
Element 1 ; Cross 5 . ) . ! . i Area |
Name | Flow | Section Rise Span Rise | Span ; Rise | Span | (ftr2) Comment
| (efs) | | | . | ‘ | | ;
PIPE9SECT 13 | 17.00 | CIRCULAR ' 30.00in | 30.00in : 18.00in | 18.00in = 30.00in | 30.00in | 491 |
' |

| 18.00 in

¥

118.00in | 30.00in | 30.00in

« Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.

» Sewer sizes should not decrease downstream.,

« All hydraulics where calculated using the 'Used' parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6631.27

- Downstream Manhole

Invert Elev,

Element w Downstream iUpstream | l:;r;(:
| Name (ft) (ft) ()
CPIPE9SECT 13 6629.94 6632.97 | 0.00
" PIPE 9 SECT 14 663327 . 6634.67 = 0.07

Losses

Lateral

Loss
(ft)

0.00

0.00

(ft)

6631.27
6634.44

HGL ; EGL

Downstream i Upstream ; Downstream Flzf)tsl;m Upstream .
@ pedl

663436 | 663464 029 | 663493

663519 | 663798 000 | 663798

» Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.

« Bendloss =Bend K * V_fi " 2/(2*g)

« Lateral loss=V_fo ~2/(2*g)- Junction Loss K * V_{i » 2/(2*g).

« Friction loss is always Upstream EGL - Downstream EGL.,



‘POND G

MAIN A



System Input Summary — MAIN A -5 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 5
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A'": 28.5
Rainfall Constant "B"': 10
Rainfall Constant "C": 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Tc. Maximum: No

Sizer Constraints

Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6603.30




Manhole Input Summary:

Given Flow

Sub Basin Information :
Gutter !

Element | Ground Total Local - Drainage Runoff Svr - Overland | Overland * Gutter
Name - Elevation Known Contribution Area Coelt!fl';cient : Coe}f)';cient -~ Length Slope . Length ' Velocity °
(ft) - Flow (cfs) (cfs) (Ac) : (fo) (%) (ft) (fps)
PONDG = 6609.02 ~  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MAIN A ' 6613.85 38.00 0.00 0.00 0.00 0.00 0.00 0.00 (.00 0.00
Manhole Output Summary:
Local Contribution ; Total Design Flow :
Element Ove.rland Glgtter Basin Te Intensity Loca.l . Coeff. ' Intensity ' Manhole Te | Peak
Name Time Time (min) (in/hr) Contrib Area (inhr) (min) : Flow = Comment
{min) (min) (efs) ) . (cfs)
POND G 0.00 0.00 0.00 0.00 0.00 19.68 1.93 0.19 + 38.00
MAIN A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ' 38.00
Sewer Input Summary:
Elevation Loss Coefficients Given Dimensions
~ Element Sewer Downstream Slope Upstream Mannings . Bend Lateral . Cross . Rise Span
 Name | Length Invert (%) Invert n ' Loss  Loss Section . (ftorin) . (ftorin)
o (ft) Vg B
MAIN A 60.00 6603.30 0.5 6603.60 0.013 - 0.00 (.00 CIRCULAR 36.00 in 36.00 in




Sewer Flow Summary:

Full Flow Capacity | Critical Flow | Normal Flow
Element Flow Velocity Depth = Velocity | Depth Velocity Froude Flow - Flow i Su;z:lla:ﬁed Comment
Name (cfs) - (fps) " (in) (fps)  (im)  (fps)  Number } Condition . (cfs) | (ft% omment
CMAINA 4731 @ 669 2407 757 2443 © 744 097 | Suberitical 38.00 |  0.00
» A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
» Ifthe sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
« Ifthe sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
Existing ' Calculated ‘ Used
. Peak - : 1 : :
Element Cross _ . : . . i . S - Area
Name | l;’cl?:;f Section | Rise f Span Rise Span | Rise j Span (ft22) Comment

MAINA 3800 = CIRCULAR  3600in : 36.00in  36.00in  36.00in . 36.00in ' 36.00in

7.07

« Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.

« Sewer sizes should not decrease downstream.
« All hydraulics where calculated using the 'Used' parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6603.30

Downstream Manhole

Invert Elev. | HGL EGL
Losses : :
Element Downstream  Upstream Bend Lateral . Downstream : Upstream : Downstream . Friction Upstream
Name @ (f) Loss o Loss 0 "y Tfg (o Loss " gt)
0 () : | (fy
MAIN A 6603.30 . 6603.60 000 0.00 . 660531 660566 | 6606.19 030  6606.50

« Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
« Bendloss=Bend K * V_fi» 2/(2*g)

- Lateral loss =V_fo " 2/(2*g)- Junction Loss K * V_fi ~ 2/(2*g).

+ Friction loss is always Upstream EGL - Downstream EGL.



System Input Summary — MAIN A — 100 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A'": 28.5
Rainfall Constant "B': [0
Rainfall Constant "C": 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Tec. Maximum: No

Sizer Constraints

Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6603.30




Manhole Input Summary:

Given Flow Sub Basin Information
Element | Ground Total Local ' Drainage Runoff Syr - Overland l Overland ' Gutter | Gutter
Name - Elevation = Known  Contribution Area | Coefficient | Coefi)';cient " Length Slope %Length %Velocity
~ (f)  Flow (cfs) . (cfs) (Ac) | 5 () (%) f i (fps) |
"PONDG ~ 6609.02 ' 0.00 : 0.00 0.00 0.00 0.00 - 0.00 0.00 - 0.00 0.00
- MAINA -~ 6613.85 79.00 0.00 0.00 0.00 0.00 0 0.00 0.00 L 0.00 0.00
Manhole Output Summary:
Local Contribution Total Design Flow i
| A i : ‘ i : S i
Element Ove.rland | Gl.ntter . Basin Tc | Intensity Loca‘l  Coeff. | Intensity = Manhole Tc | Peak
Name Time Time (min) (in/hr) Contrib Arca (in/hr) (min) . Flow | Comment
i (min) (min) (cfs) 1 - (cfs)
POND G (.00 0.00 0.00 0.00 0.00 40.56 1.95 0.07 - 79.00 -
MAIN A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 79.00 -
Sewer Input Summary:
Elevation Loss Coefficients ‘Given Dimensions
Element | Sewer Downstream ;Slope Upstream Mannings ° Bend " Lateral Cross . Rise Span
Name | Length Invert - (%) Invert n ' Loss  Loss Section . (ftorin)  (ftorin)
() (e) ¢ (ft) |
MAIN A 50.04 6603.30 0.5 6603.55 0.013 . 0.00 0.00 CIRCULAR | 36.00 in

36.00 in




Sewer Flow Summary:

Full Flow Capacity Critical Flow . Normal Flow
Element  Flow = Velocity  Depth | Velocity | Depth « Velocity ' Froude | Flow ! Flow S“{‘;‘;a:ﬁed  Comment
Name (cfs) (fps) ~(im) © (fps) = (in) (fps) | Number Condition : (cfs) (ﬂg) :
CMAINA . 4727 6.69 36.00 1118 | 3600 @ 11.18 . 000  Pressurized 79.00  50.04
+ A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
 If'the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
« Ifthe sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
Existing | Calculated 7 Used N
 Peak ‘ - | | s o
Element ; Cross ‘ . 3 ! . : . i : Area
Name l;clgs‘; | Section Rise Span = Rise Span Rise | Span (ft"2) Comment

MAINA | 7900  CIRCULAR | 36.00in | 3600in  4800in ~ 48.00in | 36.00in | 36.00in = 7.07 |

+ Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.
« Sewer sizes should not decrease downstream.
+ All hydraulics where calculated using the 'Used' parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6603.30

Invert Elev. Downstream Manhole

HGL EGL

Losses
- Flement = Downstream - Upstream ]]it:)l:si Lit(::;al Downstream ! Upstream Downstream EF:?;:[' ‘ Upstream
. Name (ft) ‘ (ft) | (ft) (ft) (ft) . (ft) (ft) (1) | (ft)
MAINA = 660330 660355 | 0.00 0.00 660630 | 6607.00 | 660824 070 | 6608.94

Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
« Bendloss=Bend K *V_fi"2/(2*g)

 Lateral foss =V_fo ~ 2/(2*g)- Junction Loss K * V_f1 " 2/(2*g).
» Friction loss is always Upstream EGL - Downstream EGL.






System Input Summary - POND G OUTFALL -5 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 5
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A'': 28.5
Rainfall Constant "B'": 10
Rainfall Constant "C'': (0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Tec. Maximum: No

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90

Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6585.50




Manhole Input Summary:

Given Flow | - Sub Basm lnformatlon |
" Ground = Total ‘ Local ‘Dramage | i \Overland 'Overland | Gutter | Gutter |
Element ; . i " Runoff ! Syr : | oo
Name . Elevation ; Known Contrlbutlon | Area | Coefﬁc1ent Coefficnen ¢ Length i Slope ALength Velocity |
(f)  [Flow (cfs) . (cfs) . (Ac) | Sy (%) @) | (fps)
| OUTFALL | 6590.67 | 000 0.00 000 000 . 000 i 000 | 0.0 0.00 | 0.00
OUTFALL GSECT1 | 6604.00 | 4.06 - 0.00 000 000 000 | 000 | 000 | 000 | 000
OUTFALL GSECT2 | 660830 | 406 ©  0.00 © 000 . 000 000 | 000 | 000 | 000 | 0.00
Manhole Output Summary:
Local Contrlbutlon ) | TotalDemgn Flow ‘ |
Element : Overland ; Gutter . Basin Te lntensity : Loca! iC eff. lnten51ty Manhole T¢ Peak |
Name Time — ; Time f {min) (in/hr) | Contrib Area i (in/hr) | (min) . Flow 3 Comment
(mm) (mm) ; i (cfs) | ! : (cfs) |
| OUTFALL . 0.00 w 000 | 000 000 | 000 | 449 | 090 = 1673 1406 |
. OUTFALLGSECTT1 | 000 | 000 | 000 ' 000 | 000 ‘000 | 000 | 000 406 |
~ OUTFALLGSECT2 | 000 | 000 | 000 | 000 | 000 000 | 000 | 000 | 4.06
Sewer Input Summary:
I Elevatlon -. Loss Coefficients “ "~ Given Dimensions
Element Sewer Downstream ‘Sl Upstream | Mannings EBend Lateral ! Cross | Rise | Span
Name Length ;  Invert | (0/ ) Invert . 0 D oss | Loss | Seetion :(ftor in) | (ft or in)
@y @ T (fo o | | |
OUTFALL GSECT1 32425 | 658550 | 26 = 659393 ~ 0013 . 000 | 0.00 | CIRCULAR |48 00in | 48.00in
OUTFALLGSECT2 12580 = 659423 | 26 = 6597.50  0.013 ;oos . 0.00 |CIRCULAR 48, 00 in |4s.oo in




Sewer Flow Summary:

Full Flow Capacnty Crltlcal Flow : Normal Flow I
Element ; Flow Velocity Depth !Velocny Depth Velocnty Froude ‘ Flow F]o : Su;?:’:ﬁed | Comment |
Name C(cefs)  (fps) | (im) | (fps) - (im) " (fps) | Number | Condition (efs) (ﬂg) | |
| . | R o i E N
 OUTFALL GSECT1 | 23224 = 1848 . 698 | 3.59 ; 441 | 703 | 248 | Supercritical |406 | 000 | |
 OUTFALL GSECT2 23224 1848 | 698 = 359 441 703 | 248 |Supercritical ' 4.06 | 000 |
A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
« Ifthe sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
+ Ifthe sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
Existing Calculated | Used
| Peak - ; f o , !
Element ; Cross i . ‘ : ) ; . 5 . Area |
Name l;:?;; | Section Rise : Span Rise | Span Rise . Span (ft’\2) \ Comment

48.00in | 18.00in | 18.00in | 48.00in | 48.00in | 12.57 |

48.00in | 18.00in | 18.00in | 48.00in | 48.00in | 1257

OUTFALL GSECT 1 | 406 | CIRCULAR | 48.00in
OUTFALL GSECT2 - 4.06 | CIRCULAR | 48.00in

o Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.
« Sewer sizes should not decrease downstream.
« All hydraulics where calculated using the 'Used’ parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6585.50

. Downstream Manhole

| Invert Elev. | HGL | EGL
| Losses i
Element ' Downstream ' Upstream | Bend : Lateral Downstream !Upstream ! Downstream ‘Frlctlon ‘Upstream
Name () ey | Les o Loss (ft) I R o Loss Ty
| LM () 1 | oy
"OUTFALLGSECT1 | 658550 | 6593.93 | 000 000 658587 | 659451 | 658663 = 808 | 6594.71
COUTFALL GSECT2 © 659423 | 6597.50 | 0.00 |  0.00 | 659460 | 6598.08 . 659536 | 292 | 659828

« Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
» Bendloss=Bend K *V_fi”2/(2*g)

« Lateral loss = V_fo " 2/(2*g)- Junction Loss K * V_fi ~ 2/(2*g).

» Friction loss is always Upstream EGL - Downstream EGL.



System Input Summary — POND G OUTFALL - 100 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A": 28.5
Rainfall Constant "B": 10
Rainfall Constant "C': 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Te¢. Maximum: No

Sizer Constraints

Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6585.50




Manhole Input Summary:

: leen Flow | 7 Sub Basm lnformatlon
Element ' Ground | Total I Local }Drainage , Runoff \ Syr Overland !Overland ' Gutter | Gutter
Name ‘Elevation | Known ! Contribution | Area | | Cocfficient | ‘ Coeff)';uen ¢ f Length | Slope Length |Velocity
(f)  [Flow(cf)  (cfs) | (Ac) () %) | () (fps)
OUTFALL 659067 | 000 | 000 000 | 000 : 0.00 } 0.00 | 000 | 000 0.0
OUTFALLGSECT1 | 660400 | 9560 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000
. OUTFALL GSECT2 | 660830 . 9560 | 000 | 000 | o000 | o000 | 000 ;‘ 0.00 r 000 i' 0.00
Manhole OQutput Summary:
i " Local Contrlbutlon N i R Total Des:gn Flow : '
‘ E i . . _, N ! . - B ;
Element Overland Gutter . Basin Tc Intens1ty Local - Coeff. | Intensity [ Manhole T¢ _Peak
Name Time - Time | (min) | (in/hr) \Contrlb I Area | (m/hr) | (min) Flow | Comment !
(min) . (min) | | (s | | | ‘ ' (cfs) | |
OUTFALL S 000 | 000 | 000 ¢ 000 < 000 51501 18 | 071 195.60 ;
OUTFALLGSECT1 | 000 000 | 0.00 000 - 000 {000 i 000 | 0.00 ;95.603‘ 1
OUTFALLGSECT2 = 0.00 | 000 000 0.00 . 000 000 ' 000 000 195.60 |
Sewer Input Summary:
* Elevation Loss Coefficients. ‘  Given Dimensions
Element Sewer } Downstream | Slope Upstream - Mannings Bend Lateral i Cross . Rise Span
Name  Length Invert | (%) Invert n "Loss © Loss | Section (ft orm) (ft or in)
@ a9 ey Lo e Section
OUTFALL GSECT 1 32425 = 658550 | 26 = 659393 0013 | 000 , 0.00 [CIRCULAR 48.00 in ‘ 48.00 in |
OUTFALL GSECT?2 | 12580 | 659423 | 26 | 659750 | 0.013 | 0.08 | 000 | CIRCULAR | 48.00in  48.00in |




Sewer Flow Summary:

| Full Flow Capacity | Critical Flow | Normal Flow i :
Element Flow | Velocity | Depth | Velocity : Depth | Velocity | Froude Flow | Flow | Su;t;l;a:lg]ed ' Comment |
Name  (cfs) | (fps) | (in) . (fps) | (in) | (fps) |Number | Condition !(cfs) (fg  Comment |
COUTFALL GSECT1 | 23224 = 1848 3556 © 958 2146 ' 17.58 | 2.65  Supercritical [95.60  0.00 |
OUTFALL GSECT?2 | 23224 « 1848 3556 958 2146 : 17.58 | 2.65  Supercritical [95.60 |  0.00 |
+ A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
+ If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
« If the sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
Existing | Calculated ? Used
U beak | e o I
Element E ; Cross 3 . | . ! ; . ‘ | Area
Name Flow } Section Rise Span | Rise | Span ~ Rise 1 Span | (fn2) Comment
| (efs) | ] i ' | : i |
OUTFALL GSECT1 9560 | CIRCULAR ' 48.00in | 48.00in | 36.00in | 36.00in | 48.00in | 48.00in | 12.57
OUTFALL GSECT2 9560 | CIRCULAR  48.00in | 48.00in | 36.00in | 36.00in | 48.00in = 48.00in | 12.57 |

« Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.

« Sewer sizes should not decrease downstream.
» All hydraulics where calculated using the 'Used' parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6585.50

Invert Elev.

Element Downstream iUpstream ? ]i):il;g
; Name | (ft) (fe) (fo)
OUTFALL G SECT1 | 658550 | 659395  0.00
| OUTFALL GSECT2 | 659423 ' 6597.50 ' 0.07

Downsti‘eam Manhole : -

Losses
Lateral
Loss

(fo)
L 0.00
0.00

» Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.

« Bendloss=Bend K *V_fi"2/(2*g)

« Lateral loss = V_fo ~ 2/(2*g)- Junction Loss K * V_fi ~2/(2*g).

+ Friction loss is always Upstream EGL - Downstream EGL.

HGL EGL

| Downstream iUpstream %Downstream %Fliicnon ?Upstream
(ft) (M) (ft) () fy
658729 | 6596.89 | 659209 623 659832
659697 660046 | 660082  1.07  6601.89
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