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CONSULTING EMNGINEERS

Appendix F - Drainage Calculations

Pinnacie Consulting Engineers Lirnited
Drainage Strategy Report Project No. 190213
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Bessemer Road Scakaway S101
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Hertfordshire AL7 1HE %\
Date 14/02/2020 12:1 Designed by Richard Pearsocon §
File Socaka 5101.MDX Checked by Jawsy Jabbar §

o
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I
S

i
.

2

Network 2019.1

| SEWER DESIGN by

the

Modified Rationa

Desigrn

Criteria for

Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model
Return Period (vears)
FEH Rainfall Version
Site Location GB 584158 163558 TG 841598 83956

P
L

D1
D2
D3
E
F

{1km)
{1km)
{1km)
{1km)
{1km)
{1km)

Maximum Rainfall (mm/hr)
Maximum Time of Concentration (mins)

Foul Sewage {l/s/ha)
Volumetric Runoff Coeff.

PIMP
Add Flow / Climate Change

Minimum Backdrop Height

Maximum Backdrop Height

Min Design Depth for Optimisation

)
%)
{m)
{m)
{m)

Min Vel for Auto Design only (m/s)
Min Slope for Cptimisation (1:X)

Designed with Level Inverts

Time Area Diagram for

Storm

Time Ares
{mins} (ha)

2-4 .82l

Total Area Contributing (ha}

Total Pipe Volume (m*)

Time
{mins} (ha)

Time Area
{mins}) (ha)

Area

4-8 ©.826 8-12 2.085

£.932

188
1959

-@.826
.387
.278
LA84
.313
.347

56

36
. 826
. 756
188

5]
. 286
.56
. 286
1.0
56

[y

[y SOV

[

Network

Design

Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYB DIA Section Type Auto
{m} {(m} (1:X} <(ha} (mins}) Flow (1/s} (mm} SECT (mm) Besign
2.082 38.125% 8.18¢2 167.4 8.832 5.6 2.2 08.608 ¢l Pipe/Conduit &
2,881 3.584 8,828 175.2 ©.002 2,00 2.2 08.608 ¢l Pipe/Conduit &
Network Results Table
PN Rain T.0. US/IL Z I.4reas I Base Foul A&dd Flow Vel Cap Flow
{(mm/he) {mins) {(m} {ha) Flow {1/s) (1/s) (3/s) (w/s) (1/s) {(1/s)
2.0e8 56.862 5 8.032 @.8 8.8 8.6 1.61 48.1 4.3
2.6@1 58.62 5 8.032 @.8 8.8 8.8 @.%38 38.2 4.3
©1982-201% Innovyze
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Bessemer Road Scakaway S10L e :
Welwyn Garden City Littlehampton N
i L
Hertfordshire AL7 1HE %xt\\\%\\}\% Q
SUIIEER
Date 14/02/202C 12:16 Designed by Richard Pearson §\§\\§\\\\\\\\\\\\\\
. R RS
File Scakaway 35101.MDX Checked by Jawsy Jabbar :\\\\\\i\i\\\\\i\\\\\\\\i@
XP Seclutions Network 201%.1
Network Pesign Table for Storm
PN Length Fall Slope L.Area T.E. Base K HYD DIA Section Type Auto
{(m) (m) (1:X) ({ha) (mins} Flow (1/s5} (mm) SECT {mm) Design
2,082 3.196 2.0286 155.8 2.008 .60 8.8 0.608 o] Pipe/Conduilt &
2.023 18.874 2,008 8.8 ©.008 .60 8.8 0.608 o] pe/Conduit &
2.024 13.351 2,008 8.8 ©.008 .60 8.8 0.608 o] Pipe/Conduilt &
Network Results Table
BN Rain ¥.C. US/IL I I.Ares Z Base Foul Add Flow Vel Cap Flow
{mm/hr} (mins} {(m) {ha} Flow (1/s) (1/s) (i/s} {(m/s) (1/s) (1/s)
2,882 56.8¢ 5.61 ¢ G6.932 2.2 2.6 2.6 1.83 41.8 4.3
2,883 56.8¢ €£.98 3 G6.932 2.2 2.6 .6 @.12 4.5 4.3
2,084 56.8¢ 8.79 4 G6.932 2.2 2.6 2.6 @ 4.5 4.3
©1982-201% Innovyze

ARUN DISTRICT COUNCIL LU/55/20/DOC



Alchemy Page 3
Bessemer Road Scakaway S10L e :
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i L
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SUIIEER
Date 14/02/2020 12:16 Designed by Richard Pearsocon §\§\\\§\\\\\\§\\\\\\\\\\\
i SN SRLIENINIES
File Scakaway 35101.MDX Checked by Jawsy Jabbar :\\\\\\i\i\\\\\i\\\\\\\\i@
XP Seclutions Network 201%.1
Manhole Schedules for Storm
MH MiH Pk P MH Pipe Out Pipes In
Mame |CL (m} Depth| Connection [Diam.,L*W| PN Invert Diameter | BN Invert Diameter |Bac
{m} {rm} tevel (m) {n } tevel (m} {imm }
1.127 { Cpen Manhole 1268 2.058
1.258 | Open Manhole 1206 | 2.021 . 082 2,805
1.378  Cpen Manhole 1268 1 2.062 2,801 3.782
1.358 | Open Manhole 1206 | 2,023 .082 2,705
1.388 Cpen Manhole 1268 1 2.064 2,003 3.702
2,888 | Open Manhole K OUTFALL 2.084
] Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing fasting Northing Access  {North)
(m) (m) (m3 {m)
81.9 5@3862.264 183722.032 583862.204 163722.832 Reguired
S1.1 DB3832.275 183725.462 583832.275 183725.462 Reguired
PI 583828,7%8 123725.893 563828,798 183725.893 Reguired
$1.2D 5@3825.619 183726.2208 523825.619 163726.228 Reguired
S1.3 583815.619 183727.43%9 583815.61% 183727.43% Reguired
583862.346 123728.891 No Entry
©1982-201% Innovyze
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.
Hertfordshire AL7 1HE %xt\\\%\\}\% Q
SUIIEER
Date 14/02/202C 12:16 Designed by Richard Pearson §\§\\§\\\\\\\\\\\\\\
i SN SRLIENINIES
File Scakaway 35101.MDX Checked by Jawsy Jabbar :\\\\\\i\i\\\\\i\\\\\\\\i@
XP Seclutions Network 201%.1
PIPELINE SCHEDULES for Storm
Upstream Manhole
P Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect {(mm) Name {m) {m} {m) Connection {mm }
2.860 o Open Manhole 1286
2.861 o Open Manhole 1286
2.862 o Open Manhole 1286
2.863 o Open Manhole 1286
2.864 o 3 Open Manhole 1286
PN  Length Slope MH (C.Level I.Level D.Depth PH MH DIAM., L¥W
{m} {(1:X) Nome {m} {m} (m} Connection {mm )
2.8060 3@.125 167.4 S1.1 3.860 Open Manhole 1268
2.861 3,524 175.2 PI 3.7%0 Open Manhole 1268
2.862 3,196 15%2.8 S1.20 3.760 Open Manhole 1268
2.8@3 12,874 5.0 S1.3 3.760 Open Manhole 1268
2.864 13,351 5.0 4,269 Open Manhole 1268
©1982-201% Innovyze
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Bessemer Road Scakaway S101 b
Welwyn Garden City Littlehampton o
Hertfordshire AL7 1HE §§§§§i §§§
Date 14/02/2020 12:16 Designed by Richard Pearsocon §§§§§§§§§§
File Scakaway 35101.MDX Checked by Jawsy Jabbar §§§§§§§§§§§
XP Sclutions Network 201%.1

Aresa Sumnmary for Storm

Pipe PIMP PIMP PIMP  Gross Iap. Pipe Total
Number Type Name (%} Area (ha) Area (ha} {ha)
2.888 - ~ 186 8,882 2.832 8.832
2.621 - ~ 186 8.808 2.088 8.808
2.882 - ~ 186 8.808 2.088 8.808
2.6883 - ~ 186 8.808 2.088 8.808
2.884 - ~ 186 8.808 2.088 8.808
Total Total Total
8.832 2.832 8.832
Free Flowing Qutfail Details for Storm

outfall Outfall . Level I. Level Min D, L W

Pipe MNumber  Name {m} {m} I. tevel (mm} (mm)
{m)
2.084 5,888 4,208 3,766 1200 4]

Simulation Criteri

Volumetric Runof¥ Coeff 8.758  Additional Flow - % of Total Flow ©.260

Areal Reduction Factor 1.088 MADD Factor * lom®/ha Storage 2.880

Hot Start (mins) 2 Inlet Coeffiecient ©.880

Hot Start Level (mm) 2 Flow per Person per Day (l/per/day) ©.806

Manhole Headloss Coeff (Global) 8.588 Run Time {(mins) éo
Foul Sewage per hectare {1/s) 2.688 Dutput Interval {mins) 1

Number of Input Hydrographs @ Mumber of Offline Controls & Number of Time/Area Diagrams 9
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 8

Synthetic Rainfall Details

Rainfall Model FEH

Return Period (years) ige

FEH Rainfall Version 1559

Site Location GB 584158 103859 TG 241586 8395¢

¢ (ikm) -8.0826

DL (1km) 8.387

D2 (1km) 6.278

D3 (1km) 8,484

E (ikm) 8.313

Fo(ikm) 2.347

Summer Storms Yes

Winter Storms Yes

Cv {Summer) @.756

Cv {Winter) @, 846

Sterm Duration (mins) 38
©1982-201% Innovyze
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XP Seclutions Network 201%.1
Cunline Contrels for Storm

Weir Manhole: S$1.2D, DS/PN: 2.0023, Volume (m3): 1.7
Discharge Coef 0.544 Width (m) 1.228 Invert Level (m) 5.698

ARUN DISTRICT COUNCIL LU/55/20/DOC
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Bessemer Road Scakaway S101 b
Welwyn Garden City Littlehampton N :
.
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EIEIIEER
Date 14/02/2020 12:16 Designed by Richard Pearsocon §\§\\\§\\\\\\§\\\\\\\\\\\
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File Scakaway 35101.MDX Checked by Jawsy Jabbar :\\\\\\i\i\\\\\i\\\\\\\\i@
XP Seclutions Network 201%.1
Storage Structures for Storm
Celluylar Storage Manhole: S$1.2D, DS/PN: 2.003
Tnvert Level (m} 3.760 Safety Factor 4.0
Infiltration Coefficient Base {m/hr) ©.21662 Porosity 2.85
Infiltration Coefficient Side {m/hr) ©.21662
Depth {m} Area {m?) Inf. Area (m?) Depth (m) Area (m?} Inf. Ares (m?)
. 260 32.@ 329 8.561 6.8 44,0
©?.560 32.@ 44.8 |
©1982-201% Innovyze
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Alchemy

Welwyn Garden City Littlehampton .
Hertfordshire AL7 1HE §§§§§§ \\\
Date 14/02/2020 12:16 Designed by Richard Pearson §\§\\§\\\\\\\\\\\\\\\\
File Scakaway 35101.MDX Checked by Jawsy Jabbar §§§§§§§§g\\
XP Seclutions Network 201%.1

Summary of Critical Resulilts by Maximum Level {Rank 1) for Storm

Areal Reduction Factor 1.062
Hot Start (mins) 2
Hot Start Level (mm) 2

Foul Sewage per hectare {1/s) 8.862

Number of Input Hydrographs @
Number of Online Controls 1

Synthetic Rainf

-
[

Additional Flow -
MADD Factor * lom®/ha Storage

o nE
7o 0T

Total Flow

Inlet Coeffiecient 8.

all Details

Manhole Headloss Coeff (Global) 6.582 Flow per Person per Day (1/per/day) 8.

Number of Offline Controls @ Number of Time/Area Diagrams ©
Number of Storage Structures 1 Number of Real Time Controls 8

Rainfall Model FEH
FEH Rainfall Version 1299
Site Location GB 58415@ 183958 TQ 8415€ 83958
C {1km) -8.926
D1 {1km) 8.387
D2 {1km) 8.278
D3 {1km) 8.404
E {ikm) 8.313
F{ikm) 2.347
Cv (Summer) 8.752
Cv (Winter) 9.842
Margin for Flood Risk Warning (mm) 452.08
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration{s} {(mins) 15, 38, 68, 128, 188, 248, 368, 480, 689, 728,
866, 1446
Return Period{s} {years) 1, 38, 186
Climate Change (%) @, 8, 48
wWater
US/MH Return Climate First (OO First (¥) First (Z) Overflow Level
PN Mame Stornm Period Change Surcharge Flood Overfliow Act. {m
2,006 51.0 240 Winter 196 +48% 4,164
2,801 51.1 240 Winter 196 +48% 188/36 Winter 4,163
2.022 PL 248 Winter 196 +48% 188/15 Summer 4,162
2,003 $1.20 240 Winter 196 +48% 188/15 Summer 4,162
2,024 51.3 1440 Winter 1 +8% 3.708
Surcharged Flooded Pipe
US/MH Bepth Yolume Flow / Overflow fFlow Level
PN Name {m} {m3} Cap. {1/s)y (1/s} Status Exceeded
2.668 $1.9 -8.24 @.0e8 8.11 4.2 OK
2.801 S1.1%1 6.138 @.0e8 8.14 3.7 SURCHARGED
2.862 PL 6.217 @.0e8 8.13 3.6 SURCHARGED
2.663 S1.2D0 B.237 @.0e8 8.05 8.0 SURCHARGED
2.664 51.3 -8.725 @.0e8 8.05 8.0 OK
©1982-2018 Innovyze
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Bessemer Road Scakaway S102  ppmmmmmmmeeen
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Date 14/02/2020 12:15 Designed by Richard Pearsocon §§§§§§§§§§
File Scakaway 35102.MDX Checked by Jawsy Jabbar §§§§§§§§§§§
XP Sclutions Network 201%.1

STORM SEWER DESIGN by the Modified Rational Method

Desigrn Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model

Return Period (vears) 186
FEH Rainfall Version 1959
Site Location GB 584158 163958 TG 284158 83956
T (1km) -8.626
D1 (1km) @.387
D2 (1km) ©.278
D3 (1km) @.,484
£ (1km) @.313
Fo(1km) 2.347
Maximum Rainfall (mm/hr) 56
Maximum Time of Concentration (mins) 36
Foul Sewage {l/s/ha) @,006
Volumetric Runoff Coeff. @.756
PIMP (%) 126
Add Flow / Climate Change (%) <]
Minimum Backdrop Height (m) 8,286
Maximum Backdrop Height (m) 1.5868
Min Design Depth for Optimisation (m) 1.2086
Min Vel for Auto Design only (m/s) 1.¢6
Min Slope for Cptimisation (1:X) 586
Designed with Level Inverts
Time Area Diagram for Storm

Time Ares | Time Area | Time Area

(mins} (ha) | {mins} (ha} |{(mins) (ha)

G-4 Gnﬁﬁli 4-8 0.826 8-12 8.065

Total Area Contributing (ha} = 6.932
Total Pipe Volume (m3®*) = 2.383
Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base k HYB DIA Section Type Auto
{m} {(m} (1:X} <(ha} (mins}) Flow (1/s} (mm} SECT (mm) Besign

1.962 308.125 £.182 167.4 £.832 5.00

5 Pipe/Conduit &
1.8681 3.358 6.822 167.5 §.002 8.0

Pipe/Conduit &

PN Rain T.0. US/IL Z I.4reas I Base Foul A&dd Flow Vel Cap Flow
{(mm/he) {mins) {(m} {ha) Flow {1/s) (1/s) (3/s) (w/s) (1/s) {(1/s)

1.608 56.6¢2 5.52 %.232 2.8 8.8 8.4 1.0%1 48.1 4.3
1.8e1 5@.6¢ 5.55 %.232 2.8 8.8 8.4 1.0%1 48.1 4.3
©1982-201% Innovyze
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File Scakaway 35102.MDX Checked by Jawsy Jabbar :\\\\\\i\i\\\\\i\\\\\\\\i@
XP Seclutions Network 201%.1
Network Pesign Table for Storm
PN tength Fall Slope I.&rea T.E. Base k HYD  DIA Section Type Auto
{m} {m} {1:X) (ha} {(mins) Flow (1/s} {mm} SECT {(mm} Design
1.882 3.358 09.820 i67.5 ©.0260 .02 2.0 2,608 o] Pipe/Conduit 8
1.883 12.9%2 9.800 6.6 ©.266 .02 2.0 2,608 o] Pipe/Conduit 8
1.804 16.357 ©.801 16357.8 8.0860 .02 2.0 2,608 o] Pipe/Conduit 8
Network Results Table
BN Rain ¥.C. US/IL I I.Ares Z Base Foul Add Flow Vel Cap Flow
{mm/hr} (mins} {(m) {ha} Flow (1/s) (1/s) (i/s} {(m/s) (1/s) (1/s)
1.882 56.8¢ 5.61 3.73¢ G6.932 2.2 2.6 2.6 1.81 4 4.3
1.883 56.8¢ 7.37 3 G6.932 2.2 2.6 g.6 @.12 4, 4.3
1.884 56.8¢ 8.82 4 G6.932 2.2 2.6 2.6 4, 4.3
©1982-201% Innovyze
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Date 14/02/2020 12:15 Designed by Richard Pearson §\§\\§\\\\\\\\\\\\\\
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File Scakaway 35102.MDX Checked by Jawsy Jabbar :\\\\\\i\i\\\\\i\\\\\\\\\\&%
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Manhole Schedules for Storm
MH MiH Pk P MH Pipe Out Pipes In
Mame |CL (m} Depth| Connection [Diam.,L*W| PN Invert Diameter | BN Invert Diameter | Backdrop
{m) {ram} tevel (m) {n } tevel (m} {imm } (imm }
711,127 | Open Manhole 1268 1.0658
1.286 | Open Manhole 1206 | 1.@21 1.062 2,808
311,366 | Open Manhole 1268 11,062 1.891 3.782 12
311,386 Open Manhole 1206 | 1.0e3 1.082 2,705
1.386  Cpen Manhole 1268 11,064 1.823 3.702
1341 8,.981 | Open Manhole K OUTFALL 1.084 190
] Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing fasting Northing Access  {North)
(m) (m) (m3 {m)
82,9 5@3852.134 183718.666 523892.134 163718.686 Reguired
$2.1 5B3922.0663 183715.177 583922.063 183715.177 Reguired
PI 583825,3%2 1@3714.797 563025,302 183714.797 Reguired
82.2 5@3928.720 183714.418 583928.722 163714.418 Reguired
$2.3D 583%941.634 183712.998 583941.634 183712.998 Reguired
583951.918 123711.766 No Entry
©1982-201% Innovyze
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PIPELINE SCHEDULES for Storm
Upstream Manhole
P Hyd Diam C.tevel I.Level D.Depth MH MH DIAM., L*W
Sect (mm) {m) {m} {m) Connection
1.86@ o 52.9 3,982 Open Manhole 1286
1.861 o 52.1 2.4 Open Manhole 1286
1.862 o I 2. Open Manhole 1286
1.863 o .2 3 Open Manhole 1286
1.864 o D Open Manhole 1286
Downstream Manhole
PN  Length Slope C.tevel I.Level D.Depth fH MH DIAM., L*W
{m} (1) {m) {m} {m}) Connection {mm}
1.268 38.12% 167.4 2,806 i Open Manhole 1220
1.261  3.359 167.5 2,788 Open Manhole 1220
1.262 3.359 167.5 2,708 Open Manhole 1220
1.263 12.992 2.8 2,708 Open Manhole 1220
1.284 18.357 18357.8 4,199 3 Open Manhole 1220
©1982-201% Innovyze
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Alchemy

Bessemer Road Scakaway S102  ppmmmmmmmeeen
Welwyn Garden City Littlehampton .
Hertfordshire AL7 1HE §§§§§§ §§§
Date 14/02/2020 12:15 Designed by Richard Pearsocon §§§§§§§§§§
File Scakaway 35102.MDX Checked by Jawsy Jabbar §§§§§§§§§§§
XP Sclutions Network 201%.1

Aresa Sumnmary for Storm

Pipe PIMP PIMP PIMP  Gross Iap. Pipe Total

Number Type Name (%} Area (ha) Area (ha} {ha)
1.688 - ~ 186 8,882 2.832 8.832
1.621 - ~ 186 8.808 2.088 8.808
1.682 - ~ 186 8.808 2.088 8.808
1.683 - ~ 186 8.808 2.088 8.808
1.084 - ~ 186 8.808 2.088 8.808
Total Total Total
8.832 2.832 8.832

Free Flowing Qutfail Details for Storm

outfall Outfall . Level I. Level Min D, L W

Pipe MNumber  Name {m} {m} I. tevel (mm} (mm)
{m)
1.084 5,196 4,199 3,766 1200 4]

Simulation Criteri

Volumetric Runof¥ Coeff 8.758  Additional Flow - % of Total Flow ©.260

Areal Reduction Factor 1.088 MADD Factor * lom®/ha Storage 2.880

Hot Start (mins) 2 Inlet Coeffiecient ©.880

Hot Start Level (mm) 2 Flow per Person per Day (l/per/day) ©.806

Manhole Headloss Coeff (Global) 8.588 Run Time {(mins) éo
Foul Sewage per hectare {1/s) 2.688 Dutput Interval {mins) 1

Number of Input Hydrographs @ Mumber of Offline Controls & Number of Time/Area Diagrams 9
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 8

Synthetic Rainfall Details

Rainfall Model FEH

Return Period (years) ige

FEH Rainfall Version 1559

Site Location GB 584158 103859 TG 241586 8395¢

¢ (ikm) -8.0826

DL (1km) 8.387

D2 (1km) 6.278

D3 (1km) 8,484

E (ikm) 8.313

Fo(ikm) 2.347

Summer Storms Yes

Winter Storms Yes

Cv {Summer) @.756

Cv {Winter) @, 846

Sterm Duration (mins) 38
©1982-201% Innovyze
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Alchem Page 7
Bessemnm Road Scakaway S102  ppmmmmmmmeeen
Welwyn den City Littlehampton o
Hertfo ire AL7 1HE §§§§§% §§§
Date 1 /2020 12515 bDesigned by Richard Pearson §§§§§§§§§§
File away 5102Z2.MDX Checked by Jawsy Jabbar §§§§§§§§§§§

ions Network 2019.1

Storage Structures for Storm

D3/PN: 1.803

Invert Level {m) 31.762
Infiltration Coefficient Base {m/hr) ©.86122
Infiltration Coefficient Side {m/hr) ©.86122

Safety Factor 4.0
Porosity 2.85

Depth {m} Area {m?) Inf. Area (m?) Depth (m) Area (m?} Inf. Ares (m?)

@.2808 44.0 44.6% 8.581 .9 59.6
©#.588 44.0 59.8 |
©1982-201% Innovyze
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Alchemy Page 8
Bessemer Road Scakaway 5102

Welwyn Garden City Littlehampton .
Hertfordshire AL7 1HE §§§§§§ \\\
Date 14/02/2020 12:15 Designed by Richard Pearson §\§~\\§\\\\\\§\\\\\\\\\
File Scakaway 35102.MDX Checked by Jawsy Jabbar §§§§§§§§;\\
XP Sclutions Network 201%.1

by Maximum Level

for St

{Rank 1)

Qxm

Number of Input Hydrographs @
Number of Online Controls i

-
[

Areal Reduction Factor 1.062 Additional Flow -
Hot Start (mins) 2 MADD Factor *
Hot Start Level (mm) 2 In

Manhole Headloss Coeff (Global) 6.582 Flow per Person per Day (1/per/day)

Foul Sewage per hectare {1/s) 8.862

L

Synthetic Rainfall Details

Rainfall Model
FEH Rainfall Version

Site Location
{1ikm)
{1ikm)
{1ikm)
{1ikm)
E (1ikm)
{1ikm)
{Summer)
(Winter)

Cv
Cv

Margin for Flood Risk Warning (mm)
Analysis Timestep
DTS Status

Profile(s)
Duration{s} {(mins) 15,
Return Period{s} {years)

Climate Change (%)

% of Total Flow &.
iom?/ha Storage 2.
let Coeffiecient 8.

@,

FEH
1995

GB 564152 123958 TQ 84152 83552

452.0

ON

39, 68, 1208, 188, 248,

DVD Status
Fine Inertia Status

-9.826
. 387
.278
L4064
.313
. 347
.758
.848

©

DONDDO

OFF
OFF

Summer and Winter
368, 480, 609, 728,
868, 1448

1, 38, 186

@, 8, 46

RO
[SS ISRV N]
OO

Number of Offline Controls @ Number of Time/Area Diagrams ©
Number of Storage Structures 1 Number of Real Time Controls 8

wWater
US/MH Return Climate First (OO First (¥) First (Z) Overflow Level
PN Mame Stornm Period Change Surcharge Flood Overfliow Act. {m
1.888 52.0 728 Winter 196 +48% 4,197
1.881 52.1 728 Winter 196 +48% 188/66 Winter 4,196
1.822 PL 728 Winter 196 +48% 188/38 Summer 4,196
1.883 52.2 728 Winter 196 +48% 38/368 Winter 4,196
1.6884 S2.3D 1448 Winter 1 +8% 3.708
Surcharged Flooded Pipe
US/MH Bepth Yolume Flow / Overflow fFlow Level
PN Name {m} {m3} Cap. {1/s)y (1/s} Status Exceeded

1.668 S2.90 -8.288 @.0e8 8.05 1.9 OK

1.801 S2.1% 8.17 @.0e8 8.06 1.7 SURCHARGED

1.862 PL 8.251 @.0e8 8.06 1.6 SURCHARGED

1.663 8s2.2 B.27 @.0e8 8.05 8.0 SURCHARGED

1.664 S2.3D -8.725 @.0e8 8.05 8.0 OK

©1982-201% Innovyze

ARUN DISTRICT COUNCIL LU/55/20/DOC




Alchemy Page 1
Bessemer Road Scakaway S103 e :
Welwyn Garden City Littlehampton o
Hertfordshire AL7 1HE §§§§§i §§§
Date 14/02/2020 12511 Designed by Richard Pearsocon §§§§§§§§§§
File Scakaway 3103.MDX Checked by Jawsy Jabbar §§§§§§§§§§§
XP Sclutions Network 201%.1
STORM SEWER DESIGN by the Modified Rational Method

Desigrn Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model

Return Period (vears) 186
FEH Rainfall Version 1999

Site tocation GB 584159 103958 T( 84158 83956

T (1km) -8.626

D1 (1km) @.387

D2 (1km) ©.278

D3 (1km) @.,484

£ (1km) @.313

Fo(1km) 2.347

Maximum Rainfall (mm/hr) 56

Maximum Time of Concentration (mins) 36
Foul Sewage {l/s/ha) @,006

Volumetric Runoff Coeff. @.756

PIMP (%) 126

Add Flow / Climate Change (%) <]
Minimum Backdrop Height (m) 8,286

Maximum Backdrop Height (m) 1.5868

Min Design Depth for Optimisation (m) 1.2086
Min Vel for Auto Design only (m/s) 1.¢6
Min Slope for Cptimisation (1:X) 586

Designed with Level Inverts

Time Area Diagram for

Storm

Time

{mins}) (ha)

Area

2-4 9,008 |

Total Area Contributing (ha}

Time
{mins} (ha)}

Area

4-8 ©.086

£.914

Total Pipe volume (m*) = ©.230

Network

Design

Table for

Storm

&K -

Indicates pipe capacity < flow

PN Length Fall Slope I.Area T.E. Base k HYD DYIA Section Type Aute
{m} {m} (1:X) <(ha) (mins} Flow (1/s) (mm} SECT (mm) Design
Network Results Table
PN Rain T.C. HS/IL £ L.Area % Base Foul Add Flow Vel Cap Flow
{m/hr} (wmins} {(m) {ha} Flow (1/s) (3/s) (17s) {m/s} (1/s} (1/s)
©1982-201% Innovyze
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Alchemy Page 2
Bessemer Road Scakaway S103 e :
Welwyn Garden City Littlehampton N
i L
Hertfordshire AL7 1HE %xt\\\%\\}\% Q
SUIIEER
Date 14/02/2020 12511 Designed by Richard Pearsocon §\§\\\§\\\\\\§\\\\\\\\\\\
. NN
File Scakaway 3103.MDX Checked by Jawsy Jabbar :\\\\\\i\i\\\\\i\\\\\\\\i@
XP Seclutions Network 201%.1
Network Pesign Table for Storm
PN Length Fall Slope L.Area T.E. Base K HYD DIA Section Type Auto
{(m) (m) (1:X) ({ha) (mins} Flow (1/s5} (mm) SECT {mm) Design
1.0806 &8.861 2.086 188.8 @.014 5.89 8.8 0.608 o] Pipe/Conduilt &
1.021 4.982 2.008 8.8 ©.008 .60 8.8 0.608 o 1h& Pipe/Conduit &
Network Results Table
BN Rain ¥.C. US/IL I I.Ares Z Base Foul Add Flow Vel Cap Flow
{mm/hr} (mins} {(m) {ha} Flow (1/s) (1/s) (i/s} {(m/s) (1/s) (1/s)
1.886 56.8¢ 5.13 3 G.014 2.2 2.6 .6 1.8 17.7 1.9
1.881 56.8¢ €.83 3 G.014 2.2 2.6 B.6  8.8% 1.8« 1.9
©1982-201% Innovyze
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Alchemy Page 3
Bessemer Road Scakaway 803 e
Welwyn Garden City Littlehampton N :
- 5
Hertfordshire AL7 1HE %xt\\\%\\}\% Q
SUIIEER
Date 14/02/202C 12:11 Designed by Richard Pearson §\§\\§\\\\\\\\\\\\\\
i SN SRLIENINIES
File Scakaway 3103.MDX Checked by Jawsy Jabbar :\\\\\\i\i\\\\\i\\\\\\\\\\&%
XP Seclutions Network 201%.1
Manhole Schedules Storm
MH MiH Pk P MH Pipe Out Pipes In
Mame |CL (m} Depth| Connection [Diam.,L*W| PN Invert Diameter | BN Invert Diameter | Backdrop
{m) {ram} tevel (m) {n } tevel (m} {imm } (imm }
Open Manhole 1288 1.088
Open Manhole 12086 11,881 1.608 3.488
Open Manhole Qb OUTFALL 1.8081 3.ARE
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access  (North}
(m) {m} {m} (m}
Gully 563942.678 103565.875 563942,678 183565.875% Reguired
53.8 563835.531 183565.685 523935.531 163568.685 Reguired
S 583931.181 183571.883 No Entry
©1982-201% Innovyze
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Alchemy Page 4
Bessemer Road Scakaway S103 e :
Welwyn Garden City Littlehampton N
i L
Hertfordshire AL7 1HE %xt\\\%\\}\% Q
SUIIEER
Date 14/02/2020 12:11 Designed by Richard Pearson §\§\\§\\\\\\\\\\\\\\
; NIRRT
File Scakaway 3103.MDX Checked by Jawsy Jabbar :\\\\\\i\i\\\\\i\\\\\\\\i@
XP Seclutions Network 201%.1
PIPELINE SCHEDULES for Storm
Upstream Manhole
P Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect {(mm) Name {m) {m} {m) Connection {mm }
1.808 o Gully $.523 Open Manhole 1286
1.861 o 53.9 3 2 Open Manhole 1286
Manhole
PN Length Slope #MH C.level I.bLevel D.Depth MH MH DIAM., L*W
(m} {1:X) Nome {m} {m) {m} Connection {mm )}
1.620 8.861 108.8 S$3.@ 3.402 Open Manhole 1260
1.821 4,982 2.6 S$3.1 3.402 Open Manhole ese
©1982-201% Innovyze
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Bessemer Road Scakaway S103  ppmmmmmmmeeen
Welwyn Garden City Littlehampton N
: 3 e
Hertfordshire AL7 1HE §§§§§§ \§§
EU{IINER
Date 14/02/2020 12511 Designed by Richard Pearsocon §§§§§§§§>§
i SN SRLIENINIES
File Scakaway 5103.MDX Checked by Jawsy Jabbar §§§§§§§§§§§
XP Seolutions Network 201%9.1
Area Summary for Storm
Pipe PIMP PIMP PIMP  Gross Iap. Pipe Total
Number Type Name (%} Area (ha) Area (ha} {ha)
1.0e8 - ~ 186 8,814 2.814 0.814
1.6@1 - ~ 186 8.808 2.088 8.808
Total Total Total
8.814 2.814 8.814
Free Flowing Qutfall Details for Storm
Outfall outfall €. Level I. Level Min B,L W
Pipe Number  Name {m} {m) I. tevel (mm} (mm)
{(m)
1.681 S53.1 4,588 3.488 3.488 688 5]
Simulation Criteria for Storm
Volumetric Runoff Coeff 8.752 Additional Flow - % of Total Flow ©.280
Areal Reduction Factor 1.088 MADD Factor * lom®/ha Storage 2.880
Hot Start (mins) 2 Inlet Coeffiecient ©.8806
Hot Start Level (mm) 2 Flow per Person per Day (1l/per/day) ©.290
Manhole Headloss Coeff (Global) 8.562 Run Time {(mins) 66
Foul Sewage per hectare {1/s) 2.688 Dutput Interval {mins) 1

Number of Input Hydrographs

7]
Number of Online Controls 1

Synthetic

Rainfall Details

Rainfall Model

Return Period (years)
FEH Rainfall Version
Site Location

O (dkm)

DL (ikm)

D2 (ikm)

D3 (ikm)

E (ikm)

Fo(ikm)

Summer Storms

Winter Storms

Cv {Summer)

Cv {Winter)

Storm Duration (mins)

FEH

iee

1583

GB 524150 103%85¢ T( 24150 835956
-8.826

8.387

8.278
8.464
8.313
2.347

[a5]

Mumber of Offline Controls & Number of Time/Area Diagrams 9
Number of Storage Structures 1 Number of Real Time Controls 8
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Bessemer Road Scakaway S183 b
Welwyn Garden City Littlehampton N :
3 e
Hertfordshire AL7 1HE E\\S\\%\\}\% \\\
SEIETIEER
Date 14/02/2020 12511 Designed by Richard Pearsocon §\§\\\§\\\\\\§\\\\\\\\\\\
. 2 . ; ' : R RS
File Scakaway 3103.MDX Checked by Jawsy Jabbar :\\\\\\i\i\\\\\i\\\\\\\\\l\@
XP Seclutions Network 201%.1
Cunline Contrels for Storm
Weir Manhole: 33.0, DS/PN: 1.001, Volume (m3}: 1.4
Discharge Coef 06.544 Width (m) ©.626 Invert Level (m) 3.200
©1982-201% Innovyze
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Bessemer Road Scakaway S103  ppmmmmmmmeeen
Welwyn Garden City Littlehampton N
i L
Hertfordshire AL7 1HE §§§§§§ \§§
EELEE
Date 14/02/2020 12511 Designed by Richard Pearsocon §§§§§§§§>§
2 . ; ' ; R
File Scakaway 3103.MDX Checked by Jawsy Jabbar §§§§§§§§§§
XP Sclutions Network 201%.1
Storage Structures for Storm
Cellular Storage Manhele: 53.0, D5/PN: 1.001

Invert Level {m) 3.469
Infiltration Coefficient Base {m/hr) ©.21662
Infiltration Coefficient Side {m/hr) ©.21662

Safety Factor 4.0
Porosity 2.85

Depth {m} Area {m?) Inf. Area (m?) Depth (m) Area (m?} Inf. Ares (m?)

@.2808 15.2 15.6% 8.581 .9 23.8
©#.588 15.2 23.8 |
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Alchemy Page 8

Welwyn Garden City Littlehampton o
Hertfordshire AL7 1HE §§§§§i §§§
Date 14/02/2020 12511 Designed by Richard Pearsocon §§§§§§§§§§
File Scakaway 3103.MDX Checked by Jawsy Jabbar §§§§§§§§§§§
XP Sclutiomns Network 201¢.1

Summary of Critical Results by Maximum Level (Rank 1) for Storm

-

Areal Reduction Factor 1.882  Additional Flow - % of Total Flow ©.280

Hot Start (mins) 2 MADD Factor * 18m®/ha Storage 2.260

Hot Start Level (mm) 2 Inlet Coeffiecient ©.8806

Manhole Headloss Coeff (Global) ©.582 Flow per Person per Day (1/per/day) ©.280

Foul Sewage per hectare {1/s) 8.862

Number of Input Hydrographs @ Number of Offline Controls @ Number of Time/Area Diagrams ©
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 8

Synthetic Rainfall Details

Rainfall Model FEH
FEH Rainfall Version 1299
Site Location GB 58415@ 183958 TQ 8415€ 83958
C (ikm) -8.826
D1 (ikm) 8.387
D2 (1km) 8.278
D3 (1km) 8.404
E (1km) 8.313
F(ikm) 2.347
Cv (Summer) 8.752
Cv (Winter) 9.842
Margin for Flood Risk Warning (mm) 452.¢ DVD Status OFF

Analysis Timestep Fine Inertia Status OFF
DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 38, €8, 120, 188, 248, 368, 480, 608, 728,
866, 1446
Return Period{s} {years) 1, 38, 186
Climate Change (%) @, 8, 48
Water
US /M Return Climate First (30O First (¥} First (Z) Overflow Level
PN MName Storm Period Change Surcharge Flood Overtliow Act. (m}
1.808 Gully 18% Winter 186 +A8% 182/15 Summer 3.824
1.801 53.8 18% Winter 126 +48%  38/39 Winter 2,822

Surcharged Flooded Pipe
US/MH Bepth Yolume Flow / Overflow fFlow Level
PN Name {m} {m3} Cap. {1/s)y (1/s} Status Exceeded
1.800 Gully 8.194 @.0e8 8.13 2.1 FLCOD RISK
1.601 S$3.9 B.27% @.0e8 8.05 8.0 SURCHARGED
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£190213-Littlehampton DBN3 Refurbishment - Half-drain Time Calculation

Soakaway 101 - Half-drain time for 1 in 10-yvear event plus 40% climate change is around 249
minutes for a 0.5m depth scakaway.
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Soakaway 101 - Half-drain time for 1 in 100-year event plus 40% climate change is around 260
minutes for a 0.5m depth soakaway.
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Soakaway 102 - Half-drain time for 1 in 10-year event plus 40% climate change is around 934
minutes for a 0.5m depth soakaway.
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Soakaway 102 - Half-drain time for 1 in 100-year event plus 40% climate change is around 934
minutes for a 0.5m depth soakaway.
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Soakaway 103 - Half-drain time for 1 in 10-year event plus 40% climate change is around 231
minutes for a 0.5m depth soakaway.
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Soakaway 103 - Half-drain time for 1 in 100-year event plus 40% climate change is around 246
minutes for a 0.5m depth soakaway.

A X
B \\\\\\\\\\\\\\\\\\\Q

ARUN DISTRICT COUNCIL LU/55/20/DOC



Appendix G - Proposed Drainage Strategy

Pinnacie Consulting Engineers Lirnited
Drainage Strategy Report Project No. 190213
ARUN DISTRICT couNciVgssiampdo. 5.0 17 Littlehampion-DBN3
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Appendix H -Drainage Construction Details

Pinnacie Consulting Engineers Lirnited
Drainage Strategy Report Project No. 190213
ARUN DISTRICT couNciVgssiampdo. 5.0 18 Littlehampion-DBN3
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DISTRICT COUNCIL

Surface Water Drainage Proposal Checklist

This ‘Surface Water Drainage Proposals Checkiist’ has been designed to clearly define Arun
District Council’s and Chichester District Council’s expectations and requirements for any
surface water drainage proposals, submitted for appraisal by the council’s Engineers, during
the planning process.

Please be aware that it is In your interest to provide all of the requested information, as this
will alfow the council’s Enginsars to quickly and efficiently review your proposals. The
omission of any requestad information may lead to delays in the planning process.

This document wiil be of help to any applicant, or drainage consultant, preparing to submit
a ‘Discharge of Conditions Application’ relating to surface water drainage conditions.
Alternatively, it can also be used earlier in the planning process, if the applicant wishes to
avoid pre-commencement conditions relating to surface water drainage. The Town and
Country Planning Regulations now reguire pre-commaencement conditions to have the prior
agreement of the applicant regarding their wording and use. Therefore, if you wish 1o avoid
pre-commencement conditions, in relation to surface water drainage, you will need to
submit proposals that provide the information requested in this checklist and also align with
the requirements of the following documents:

Supplementay R&g:i)§§f§i§?‘§"§f§§;§ for Su rfm‘.ﬁ; Water Drginage Proposaly’. {Arun DG

%

By submitting all of the information requasted by this checkiist yvou will enable the council's
Enginsers to determine whether your proposals follow the hisrarchy for sustainable
drainage and will adeguately drain the site.

Please be aware that it will be difficult for the council’s Engineers to undertake 3 timaly
assessment of your application if you fail to provide any of the information requested.

DOC
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March) to enable the pesk annual groundwater levels to be established. The extent of
winter monitoring should be discussed with the council’s Engingers,

infiltration testing should be undertaken during the wet winter months, (October to March)
and in line with BRE3E5, or a similar approved method. Tests should be repeated 3x, to
replicate saturated ground conditions.

infiliration testing should be undertaken at the location and depth of any proposed
infiltration structures. This must be above the maximum recorded groundwater level in that
vicinity.

The minimum infiliration rate obtained at the location and depth of the propesed infiliration

structures should be used 1o inform the design of the structures.

Guidancs Notss

5.

ARUN DISTRICT COUNCIL LU/55/20/DOC

if on-site infiltration is not being used 1o drain the site you will need to provide evidence that
demonstrales on-site infiltration is unviable.
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Guidance Notes
6. Any proposed discharge rate must be Jass than, or equallo, the pre-development rate.
Greentisld sies must use the mean flow rate {Qbar). Additionally, if vou are developing a
brownfisld site, we sxpact you 1o provide fully detailed plans of the existing surface water
drainage arrangemants on site, including impermeakda areas, gullies, outfalls, pipes &
diameters, manholes, ete.
The appropriate factor of safety from the table below must be applied 1o your caleulations
o ensureyour design is fully in accordance with CIRIA R1SE/ GRIA (809,
o - ~ Factor of Safety Table '
Covsaquences of fallure

s

Size of Area to be Damage o buildings
Urained ! zr
o =l
"""""" <100 " 18 2 .
Wom o 10 1 45 0§ P e e 17
S1000m° 15 2 : 5 O 10 13

RICT COUNCIL LU/55/20/DOC
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2. Qedingry Watercourseland Drainage Consent will need to be sought, ideally in paraliel with
planning permission, if you propose discharging into, culverting or altering 3 watercourse.
9. Modelling is required to ensure that probiems, such as surcharged outfalls, are addressed.
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Guidance Notes
10. Drainage layout plans should include:
# Al surface water drainage pipes labeifed with; diameters, pipe materials, falls and invert

lavels.

¢ Ail infiltrating and attenuating structures {including permeable paving) labelled with;

dimensions, invert and cover levels.

All manholes labelled with; covar lavels, invert levels, cover types detailed.

All silt traps clearly labelled with sump depths.

Control structures with outflow rates and invert levels.

Proposed/existing levels of any areas subject to ground raising, together with suitable

measures/detailed drawings for the associated management of surface water runoff. Please

note that ground raising should be avoided unless there are exceptional circumsiances,

11. Site specific construction detall plans should be supplied i your proposed drainage scheme
includes any of the following elements: pipe bed and surround; infiltrating structures;
attenuating structures; manholes; catch-pits/silt traps; control devices; permeable paving;
haadwalls,

12. Unless specifically requested by the counci¥'s drainage engineers ‘Fxceadance Flow Route
Plans’ are only required for developments of more than S properties.

13. Product 4 Detailed flood risk assessment mapping data’ {available from the Environment
Agency} must also be provided in support. Plans/details will be required to mitigate any
unavoidable loss of flood plain/storage. Please also be aware that Environment Agency
approval of such proposals will also be required.

8 2 B
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