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Network 1 - Surface Water Design
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STORM SEVEER DESI GN by the Modified Rational Method

Design Criteria for APPSWS 04.08. 14. SW5

Pi pe Si zes STANDARD Manhol e Sizes STANDARD

FSR Rai nfall Mdel - England and Wl es

Return Period (years) 2 Add Flow / Cimate Change (% 10
M5-60 (mm) 19.000 M ni num Backdrop Hei ght (m 0.200

Ratio R 0.300 Maxi mum Backdrop Hei ght (m 0.000

Maxi mum Rai nfal |l (nm1 hr) 5 Mn Design Depth for Optimsation (m 1.200
Foul Sewage (I/s/ha) 0. 00 Mn Vel for Auto Design only (m's) 0.75

Vol uretric Runoff Coeff. 0.750 Mn Slope for Optimisation (1:X) 500

PIMP (% 100

Desi gned with Level Soffits

Net wor kK Desi gn Tabl e for APPSWS 04. 08. 14. S\W6

PN Length Fall Slope |I.Area T.E Base k HYD DI A
(m (m (1:X) (ha) (mins) Flow (lI/s) (mm) SECT (mm)

1.000 32.083 0.802 40.0 0.064 5.00 0.0 0.600 o 225
1.001 25.307 0.633 40.0 0.056 0. 00 0.0 0.600 o 225
2.000 30.205 0.076 397.4 0.156 5. 00 0.0 0.600 o 900
2.001 20.552 0.051 400.0 0.074 0.00 0.0 0.600 o 900
1.002 22.754 0.057 399.2 0.058 0. 00 0.0 0.600 o 900
1.003 18.491 0.046 400.0 0.000 0.00 0.0 0.600 o 900
1.004 21.060 0.053 400.0 0.087 0. 00 0.0 0.600 o 900
3.000 10.517 0.026 404.5 0.058 5. 00 0.0 0.600 o 900
3.001 14.392 0.036 400.0 0.063 0. 00 0.0 0.600 o 900

Net wor kK Results Tabl e

PN Rai n T.C US/IL = |.Area L Base Foul Add Flow Vel Cap Flow
(m hr) (mins) (m (ha) Flow (1/s) (l1/s) (l/s) (ms) (I/s) (1/s)

1. 000 5.00 5.26 52.699 0. 064 0.0 0.0 0.1 2.07 82.5 1.0
1.001 5.00 5.46 51.897 0. 120 0.0 0.0 0.2 2.08 82.5 1.8
2.000 5.00 5.32 49.113 0. 156 0.0 0.0 0.2 1.57 995.9 2.3
2.001 5.00 5.54 49.037 0. 230 0.0 0.0 0.3 1.56 992.7 3.4
1.002 5.00 5.78 48.986 0. 408 0.0 0.0 0.6 1.56 993.7 6.1
1.003 5.00 5.98 48.929 0. 408 0.0 0.0 0.6 1.56 992.7 6.1
1. 004 5.00 6.21 48.882 0. 495 0.0 0.0 0.7 1.56 992.7 7.4
3. 000 5.00 5.11 48.939 0. 058 0.0 0.0 0.1 1.55 987.1 0.9
3. 001 5.00 5.27 48.913 0.121 0.0 0.0 0.2 1.56 992.7 1.8
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Net wor kK Desi gn Tabl e for APPSWS 04. 08. 14. S\W6

PN Length Fall Slope |I.Area T.E Base k HYD DI A
(m (m (1:X) (ha) (mins) Flow (lI/s) (m) SECT (mm)

3.002 18.782 0.047 400.0 0.006 0. 00 0.0 0.600 o 900
1.005 37.568 0.094 399.7 0.023 0. 00 0.0 0.600 o 900
1.006 17.853 0.045 400.0 0.124 0.00 0.0 0.600 o 1200
1.007 18.968 0.047 400.0 0.083 0. 00 0.0 0.600 o 1200
1.008 21.344 0.053 400.0 0.063 0. 00 0.0 0.600 o 1200
1.009 13.639 0.082 166.3 0.050 0.00 0.0 0.600 o 225

Net wor k Results Tabl e

PN Rai n T.C US/IL & I.Area Z Base Foul Add Flow Vel Cap FI ow
(m hr) (mins) (m (ha) Flow (1/s) (1/s) (I7s) (m's) (I/s) (l/s)

3. 002 5.00 5.47 48.877 0. 127 0.0 0.0 0.2 1.56 992.7 1.9
1. 005 5.00 6.61 48.830 0. 645 0.0 0.0 0.9 1.56 993.1 9.6
1. 006 5.00 6.77 48.436 0. 769 0.0 0.0 1.0 1.86 2108.6 11.5
1. 007 5.00 6.94 48.391 0. 852 0.0 0.0 1.2 1.86 2108.6 12.7
1.008 5.00 7.13 48.344 0. 915 0.0 0.0 1.2 1.86 2108.6 13.6
1. 009 5.00 7.35 48.290 0. 965 0.0 0.0 1.3 1.01 40.2 14.4

Free Flowing Qutfall Details for APPSWS 04.08. 14. SW&

CQutfall CQutfall C Level I. Level M n DL W

Pi pe Nunber  Nane (m (m I. Level (mm) (M)
(m

1. 009 11 51.174 48. 208 0. 000 0 0
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Network 1 - Surface Water Simulations
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Sinulation Criteria for APPSW5 04. 08. 14. SW6

Vol uretri ¢ Runoff Coeff 0.840 Foul Sewage per hectare (1/s) 0.000
Areal Reduction Factor 1.000 Additional Flow - %of Total Flow 10.000
Hot Start (mns) 0 MADD Factor * 10n#/ha Storage 2.000
Hot Start Level (mm 0 Run Time (nins) 120
Manhol e Headl oss Coeff (G obal) 0.500 Qutput Interval (mns) 2
Nunber of |nput Hydrographs O Nunber of Storage Structures 0
Nunber of Online Controls 1 Nunber of Time/Area Diagranms 0
Nunmber of Offline Controls O
Synthetic Rainfall Details
Rainfal | Mbdel FSR Profile Type Wnter
Return Period (years) 30 Cv (Sunmer) 0.750
Regi on Engl and and Vél es Cv (Wnter) 0.840
VB- 60 (mm) 19.000 Storm Duration (nmins) 60
Ratio R 0. 300
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Summary of Results for 60 m nute 30 year Wnter (APPSWS 04.08. 14. SW)

Margin for Flood Ri sk VWrning (mm) 300.0 DVD Status OFF
Anal ysis Timestep Fine Inertia Status OFF
DTS Status ON

Water Surcharged Fl ooded Pi pe
US/MH Level Dept h Volune Flow / Overflow Flow
PN  Nane (m (m (n#) Cap. (117s) (117s) St at us

1. 000 1 52.757 -0.167 0. 000 0.15 0.0 11.6 K
1. 001 2 51.979 -0.143 0. 000 0.29 0.0 21.9 K
2. 000 12 49.647 -0. 366 0. 000 0.04 0.0 26.9 [0.¢
2. 001 13 49. 647 -0.290 0.000 0. 05 0.0 34.6 [0.¢
1. 002 3 49.646 -0.239 0. 000 0. 09 0.0 59.9 [0.¢
1. 003 4 49.646 -0.183 0. 000 0. 08 0.0 51.8 [0.¢
1. 004 5 49.645 -0.138 0. 000 0. 09 0.0 58.4 [0.¢
3. 000 14 49.644 -0.195 0. 000 0. 02 0.0 7.9 [0.¢
3.001 15 49.644 -0.169 0. 000 0.03 0.0 13.7 [0.¢
3. 002 16 49.644 -0.133 0. 000 0. 02 0.0 11.6 XK
1. 005 6 49.644 -0.086 0. 000 0. 07 0.0 56.7 [0.¢
1. 006 7 49.641 0. 006 0. 000 0. 05 0.0 52.3 SURCHARGED
1. 007 8 49.641 0.050 0.000 0.04 0.0 45.4 SURCHARGED
1. 008 9 49.640 0. 096 0. 000 0. 03 0.0 35.0 SURCHARGED
1. 009 10 49.639 1.124  0.000 0. 68 0.0 23.7 SURCHARGED
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Summary of Results for 120 minute 30 year Wnter (APPSWS 04.08. 14. SW5)

Margin for Flood Ri sk VWrning (mm) 300.0 DVD Status OFF
Anal ysis Timestep Fine Inertia Status OFF
DTS Status ON

Water Surcharged Fl ooded Pi pe
US/MH Level Dept h Volune Flow / Overflow Flow
PN  Nane (m (m (n#) Cap. (117s) (117s) St at us

1. 000 1 52.746 -0.178 0. 000 0.10 0.0 7.6 [0.¢
1. 001 2 51.962 -0.160 0. 000 0.19 0.0 14.2 K
2. 000 12 49.690 -0.323 0. 000 0. 02 0.0 16.9 [0.¢
2. 001 13 49.690 -0.247 0. 000 0.03 0.0 21.3 [0.¢
1. 002 3 49.690 -0.196 0. 000 0. 05 0.0 37.1 [0.¢
1. 003 4 49.689 -0.140  0.000 0. 05 0.0 32.3 [0.¢
1. 004 5 49.688 -0.094 0.000 0. 06 0.0 37.1 [0.¢
3. 000 14 49.687 -0.152 0. 000 0.01 0.0 5.4 XK
3.001 15 49.687 -0.126 0. 000 0. 02 0.0 8.7 XK
3. 002 16 49.687 -0.090 0.000 0.01 0.0 7.7 XK
1. 005 6 49.687 -0.042 0. 000 0. 05 0.0 37.9 [0.¢
1. 006 7 49.682 0. 047 0. 000 0.03 0.0 37.6 SURCHARGED
1. 007 8 49.682 0.091 0. 000 0. 03 0.0 33.8 SURCHARGED
1. 008 9 49.681 0.137 0. 000 0. 02 0.0 27.7 SURCHARGED
1. 009 10 49.680 1.165 0. 000 0. 69 0.0 24.0 SURCHARGED
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Summary of Results for

180 minute 30 year Wnter

(APPSW5 04. 08. 14. S\W5)

Margin for

Us/ vH
PN Nare

1. 000 1
1. 001 2
2. 000 12
2.001 13
1. 002 3
1.003 4
1. 004 5
3. 000 14
3. 001 15
3. 002 16
1. 005 6
1. 006 7
1. 007 8
1.008 9
1. 009 10

Vat er
Level

(m

52.
51.
49.
49.
49.
49.
49.
49.
49.
49.
49.
49.
49.
49.
49.

740
953
664
664
663
663
662
661
661
661
661
658
657
657
656

Anal ysi s Ti mestep
DTS Status

Sur char ged Fl ooded
Vol ure

Dept h

(m

- 0.
- 0.
-0.
- 0.
- 0.
- 0.
- 0.
- 0.
- 0.
- 0.
- 0.
0.
0. 066
0.
1. 140

184
169
349
273
222
166
121
178
152
116
069
022

113

(nt)

cooooooo0o0o000000

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

Fl ood R sk Warning (mm 300.0

ON

DVD Status OFF
Fine Inertia Status OFF

Pi pe

Flow / Overflow Fl ow
Cap.

cooooooo0o0o0o00000

08
14
02
02
04
04
05
01
01
01
04
03
03
02
68

(117s)

cooooooo0oo0o00000
[eNeoNeoNeoNoNoNoNoNeoNoNolNololNolNo)

(117s) St at us

5.8
10.9
13.0
16.6
29.1
26.3
30.2

4.2

7.1

6.5
32.8
33.9
30.7
25.8
23.8

RAAIFIQAQAQARRR

©1982- 2011 M cro Drainage Ltd




Network 1 - Surface Water Simulations
(1 in 100 yr storm + Climate Change)
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Sinulation Criteria for APPSW5 04. 08. 14. SW6

Vol uretri ¢ Runoff Coeff 0.840 Foul Sewage per hectare (1/s) 0.000
Areal Reduction Factor 1.000 Additional Flow - %of Total Flow 20.000
Hot Start (mns) 0 MADD Factor * 10n#/ha Storage 2.000
Hot Start Level (mm 0 Run Time (nins) 120
Manhol e Headl oss Coeff (G obal) 0.500 Qutput Interval (mns) 2
Nunber of |nput Hydrographs O Nunber of Storage Structures 0
Nunber of Online Controls 1 Nunber of Time/Area Diagranms 0
Nunmber of Offline Controls O
Synthetic Rainfall Details
Rainfal | Mbdel FSR Profile Type Wnter
Return Period (years) 100 Cv (Sunmer) 0.750
Regi on Engl and and Vél es Cv (Wnter) 0.840
MB- 60 () 19.000 Storm Duration (nmins) 60
Ratio R 0. 300
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Summary of Results for

60 minute 100 year Wnter

(APPSW5 04. 08. 14. S\W5)

Margin for Flood R sk Warning (mm 300.0

Vat er

US/MH  Level

PN  Nane (m
1. 000 1 52.770
1. 001 2 51.998
2. 000 12 50.918
2.001 13 50.918
1. 002 3 50.917
1.003 4 50.916
1. 004 5 50.915
3. 000 14 50.913
3.001 15 50.913
3. 002 16 50.913
1. 005 6 50.913
1. 006 7 50.911
1. 007 8 50.910
1.008 9 50.909

1

. 009 10 50.908

Anal ysi s Ti mestep
DTS Status

Sur char ged Fl ooded

Dept h

(m

- 0.
.124

.
NPEPRPrPRPPPPRPPRPRPOOO

154

905
981
031
087
132
074
100
136
184
276
319
366

. 393

Vol ure
(n#)

cooooooo0o0o000000

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

ON

DVD Status OFF
Fine Inertia Status OFF

Pi pe

Flow / Overflow Fl ow
Cap.

cooooooo0o0o000000

22
41
05
06
10
09
09
02
03
02
07
04
04
03
94

(117s)

cooooooo0oo000000

(117s) St at us

0 16.7 [.¢
0 31.4 [6.¢
0 36.2 SURCHARGED
0 37.3 SURCHARGED
0 66.1 SURCHARGED
0 53.7 SURCHARGED
0 60.7 SURCHARGED
0 11.4 SURCHARGED
0 17.3 SURCHARGED
0 11.0 SURCHARGED
0 54.6 SURCHARGED
0 49.9 SURCHARGED
0 44.3 SURCHARGED
0 35.1 SURCHARGED
0 32.9 SURCHARGED
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Summary of Results for

120 minute 100 year Wnter

(APPSWS 04. 08. 14. SW)

Margin for Flood R sk Warning (mm 300.0

Vat er

US/MH  Level

PN  Nane (m
1. 000 1 52.755
1. 001 2 51.976
2. 000 12 51.254
2.001 13 51.257
1. 002 3 51.260
1. 003 4 51.262
1. 004 5 51.260
3. 000 14 51.253
3.001 15 51.257
3. 002 16 51.259
1. 005 6 51.258
1. 006 7 51.252
1. 007 8 51.249
1. 008 9 51.247
1. 009 10 51.348

Anal ysi s Ti mestep

DTS St atus ON
Sur char ged Fl ooded Pi pe
Dept h Volume Flow / Overflow Fl ow
(m (n#) Cap. (117s) (117s)
-0.169 0. 000 0.14 0.0 10.8
-0.146 0. 000 0.27 0.0 20.3
1.241 0. 000 0.03 0.0 23.2
1. 320 0. 000 0. 06 0.0 39.8
1. 374 0. 000 0.10 0.0 68.1
1.433 0. 000 0.14 0.0 87.7
1. 478 0. 000 0.13 0.0 88.7
1.414 0. 000 0.02 0.0 7.5
1.444 0. 000 0.04 0.0 20.1
1. 482 0. 000 0. 06 0.0 39.2
1. 528 0. 000 0.14 0.0 110.5
1.617 0. 000 0.07 0.0 83.7
1. 658 0. 000 0. 06 0.0 70.0
1. 703 6. 307 0.04 0.0 49.9
2.833 0. 615 0.99 0.0 34.6

DVD Status OFF
Fine Inertia Status OFF

St at us

[.¢

[6.¢
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
FLOOD RI SK
FLCOD
FLCOD
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El stree Computing Ltd

Network W 12.6

Summary of Results for

180 minute 100 year Wnter

(APPSWS 04. 08. 14. SW)

Margin for Flood R sk Warning (mm 300.0

Vat er

US/MH  Level

PN  Nane (m
1. 000 1 52.748
1. 001 2 51.966
2. 000 12 51.239
2.001 13 51.239
1. 002 3 51.238
1. 003 4 51.237
1. 004 5 51.236
3. 000 14 51.235
3. 001 15 51.235
3. 002 16 51.235
1. 005 6 51.235
1. 006 7 51.233
1. 007 8 51.232
1. 008 9 51.231
1. 009 10 51.230

Anal ysi s Ti mestep

DTS St atus ON
Sur char ged Fl ooded Pi pe
Dept h Volume Flow / Overflow Fl ow
(m (n#) Cap. (117s) (117s)
-0.176 0. 000 0.11 0.0 8.3
-0.156 0. 000 0.20 0.0 15.5
1. 226 0. 000 0.02 0.0 18.1
1. 302 0. 000 0.03 0.0 18.1
1. 353 0. 000 0. 05 0.0 31.2
1. 408 0. 000 0.04 0.0 27.2
1. 454 0. 000 0. 05 0.0 30.7
1. 396 0. 000 0.01 0.0 5.7
1.422 0. 000 0.02 0.0 9.0
1. 458 0. 000 0.01 0.0 6.1
1. 505 0. 000 0.04 0.0 31.6
1. 597 0. 000 0.03 0.0 31.3
1.641 0. 000 0.03 0.0 31.6
1. 687 0. 000 0.03 0.0 33.8
2.714 0. 000 1.00 0.0 34.9

DVD Status OFF
Fine Inertia Status OFF

St at us

[.¢

[6.¢
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
FLOOD RI SK
FLOOD RI SK
FLOOD RI SK
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Network W 12.6

Summary of Results for

240 minute 100 year Wnter

(APPSWS 04. 08. 14. SW)

Margin for

Us/ vH
PN Nare

1. 000 1
1. 001 2
2. 000 12
2.001 13
1. 002 3
1.003 4
1. 004 5
3. 000 14
3. 001 15
3. 002 16
1. 005 6
1. 006 7
1. 007 8
1.008 9
1. 009 10

Vat er
Level

(m

52.
51.
51.
51.
51.
51.
51.
51.
51.
51.
51.
51.
51.
51.
51.

744
958
119
120
123
126
131
128
129
131
137
151
153
153
152

Anal ysi s Ti mestep

Sur char ged Fl ooded

Dept h
(m

-0.180
. 164
106
183
237
298
349
289
316
354
407
515
562
610
. 637

.
NeEPRrPRPRPRPPRPRPPRPRPREPRPO

Vol ure

(nt)

cooooooo0o0o000000

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

DTS St atus

Fl ood R sk Warning (mm 300.0
Fine Inertia Status OFF
ON

DVD Status OFF

Pi pe

Flow / Overflow Fl ow
Cap.

cooooooo0o0o000000

09
17
02
07
11
14
14
02
05
07
14
07
05
04
97

(117s)

cooooooo0oo000000

(117s) St at us

0 6.7 [.¢
0 12.6 [6.¢
0 14.8 SURCHARGED
0 47.8 SURCHARGED
0 72.4 SURCHARGED
0 89.4 SURCHARGED
0 91.5 SURCHARGED
0 8.7 SURCHARGED
0 27.8 SURCHARGED
0 43.6 SURCHARGED
0 104.3 SURCHARGED
0 75.3 SURCHARGED
0 62.8 FLOOD RISK
0 46.5 FLOOD RISK
0 33.9 FLOOD RISK
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