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Planning Condition Discharge Report

Appendix B — Hydraulic Calculations

Outputs from the Microdrainage software for the swrface water drainage networks serving the
development are provided. Pipe references from the hydraulic models can be located on the drainage
layout plan.
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[The Flint Glass Works WREXHAM UNIVEREITY
G4 Jersey Street SW RESULTS AREA A
Manchester M4 61K

|Date 17/82/2023 Designed by aM
File 5W Area A_P2.HDX Checked by PB
|Micro Drainage ‘Network Z91E.1

STORM SEWER DESTIGM by the Modified Rational Method

Design Criteria for Proposed SW O AFPea A4

Pipe Sizes Pipes Manhale Sizes Manhale

F5R Rainfall Model - England and Wales

Return Periad (years) 2 PIMP (%) 188

H:-BB [(mn) 12.BBA add Flow / Climate Change (X) B

Ratio R B,.318 Minimum Backdrop Height (m) @.5@@

Maximum Ralntall (#@/hr) 5@ Maximum Backdrop Height (m) 1.5@8

Maximum Time of Concentration {ming} I8 Min Design Depth for Oprtimisation (m) 1.208
Foul Sewage {lfs/hal} B.pdg Hin Wel for futo Design only (mf/s} 1.88

Yolumetric Runaff Coeff. B.T58 Min Slppe for Optimisation [L:X} 4BB

Beslgned with Level Sofflits

Metwork Design Table for Proposed SW Area A

u - Indicates plpe capaclty < flow

PN Lemgth Fall Slope I.Area T.E. Base k HYD DIA Sectiom Type Auto
{m} (m) {1:%) <(had (mims) Flow (lfs)} {(mm)} SECT (mm) Design

L.egd 7.9234 @.1@@ 79.3 B.7H8 S.Bp

B.B @.&5@8 a 225 PlpefConduit -]
1.8@1 12,785 @.16@ 127.9 B, 5888 | ae B.a

. GEE o 115 PlpefCondult -]

3] LERL] T.C. Us/IL I I Area I Base Foul Add Flow Vel Cap Flow
{mm/hr) (mins} {m) {ha) Flow {178} (1/s) ({1/s) {mi/s) (1/5s) (1/%)

1.Q08 58,84 .80 86.588 d. 758 @.5 @.8 @.8 1.47 58.4« 181.6
1,881 Sé, 84 5.27% B6.d88 d.758 #.8 8.8 d.8 1.15 45.%= 1@l.6
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|The Flint Glass Works WREXHAM UNIVERSITY
G4 Jersey Street 5W RESULTS AREA A
Manchestar M4 &1W
Date 17/82,/2823 Designed by aM
File 5W Area &_P2.HDX Checked by PE
|Micro Drainage ‘Network Z91E.1
(111 hi o
MH MH MH MH HH Pipe Out Fipes In
Mame | CL (m} Depth| Connectiom Diam.,L*W PM Invert Dianster PN Invart Diameter Backdrop
(m} (mm) Lewel {m} [mm} Lewel (m) (nm) { mm}
SWEl BY 994 @.588  Open Manhale 12a8 1.068 b6 . 5aa 225
SWal BY 444 @.688  0Open Manhale 126 | 1.861 BG . 488 225 11,988 B, did 225
Outfall BEG. 928 @.628 Open Manhole 1z2aa OUTFALL 1.8a1 BE. Jgd 225
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[The Flint Glass Works WREXHAM UNIVEREITY
G4 Jersey Street SW RESULTS AREA A
Manchester M4 61K

|Date 17/82/2023 Designed by aM
File 5W Area A_P2.HDX Checked by PB
|Micro Drainage ‘Network Z91E.1

PIPELINE SCHEDULES for Proposed SW Area A

Upstream Manhole

] Hyd Diam MH C,Level T.Level D.Depth HAH HH DIAM., LM
sect (M) Mame {m} {m) (m) Conmection (mm)
1.aaa o I35 SWE@l 87 .8E9 EE,SB@ B.275 Dpen Manhole 12@a
1.8al1 ¢ 25 S5WEz G389 E6, 458 B,.375 Open Hanhole 1288
Pownstream Manhole
PH  Lepgth 5lope MH C,Level I.Level D.Depth M MH DIAMW, , L®W
(m} (1:X) Name im) {m} {m} Connection {mm}
1.4 7.%34 79.3 SHEE AB7.008 B6,499 8,375 Dpen Manhole 1288
1.841 12.785% 127.92 Qutfall B6.928 86,384 B, 3095 Open Manhele 1kaa

Free Flowing Outfall Details for Proposed SW Area A

Betfall  Owtfall €. Level I. Level  Min p,L M
Pipe Humber Mans (m) (m) I. Level {mm} (mn}
i)

1.841 Outfall 86.928  B6.30P G.@88R 1204 @

Cimiabion CritibLe an B ' W A !

Yolumetric Runof¥ Copdd B,758 Additicnal Flow - % of Total Flow B.BRB

areal Redection Factor 1,999 WALRD Factior = 1@m'Sha Storage 1.888

Hot Start {minsg) & Inlet Coeffiecient &, 884

Hot Start Level [(nn) B Flow per Persan per Day (1fper/day) @.daa

Manhale Headloss Caeff (Global) B.SBB Run Time (mins) [=1=]
Foul Sawage per hectara {l/s} 8,844 Qutput Interval (mins) 1

Humber af Input Hydrogeaphs @ Number of OFFfline Contrals @ Wumber of Time/dres Diagrans &
Number of Online Comtrols 1 Munber of Storage Structure: 1 Wumber of Real Tipe Controls @

Synthetic Rainfall Details

Rainfall Model FSR Prafile Type Sumner
Return Period (years) i v {Summer) A.75%A
Region England and Wales Cv {Winter) a.z4p8
M5-58 {mm) 1. B8R Storm Duration (mins) A
Ratiao R B8.318

B15982- 2818 Tnnovyze




S5cott Hughes Design Ltd [Page 3

[The Flint Glass Works WREXHAM UNIVEREITY
G4 Jersey Street SW RESULTS AREA A
Manchester M4 61K
|Date 17/82/2023 Designed by aM
File 5W Area A_P2.HDX Checked by PB
|Micro Drainage ‘Network Z91E.1
n nte Pr
-Brake® Manhole: E 3y

Unit Reference MO=5CU-BZI13-488@-@658-4BBR

Besign Head (n) B, 658

Design Flow (1f5) a8.8

Flush-FLo* Caleulated

ghjective Linear discharge profile

application surface

Sump Avallanle ¥as

Plameter (nn) 223

Invert Level [(m) BE, g

Hinimum Outlet Pipe Diameter (mm) EE

Suggestad Manhole Diameter {mm) 1288
Contral Points Head {m) Flow {1/s) fontrol Points Head (m) Flow {1/s)
besign Paint {({alculated) d.65%8 4.8 Kick-Fla® B, 135 8.1
Flush-Flo™ a.251 3d.d | Meam Flow over Head Range = 5.9

The hydrelesgical calculations hawe been based on the Head/Blscharge relationship fer the Hydro-Brake® Dptimun as|
specified. Should another type of control device ather than a Hydro-Brake Optisun® be utilizsed then these
storage routing calculations will be invalidated

Depth {m} Flow {1/s) Depth {(m) Flew (1/s) Depth (m)} Flow {l/s) Depth {m} Flow (1/s) Depth {m) Flow {1/5)

g.188 8.3 &, Bad a4, & . B8E 68.5 | 4, g &5, 4 T 088 125.8
d. 168 4.4 1,844 a4, 2 2. XBB Fi.l| 4, 5ad 182.1 7508 13@.2
d. 388 8.7 1,208 53.7 2. 488 782 | 5.aa4 187 .4 E.088 134.6
a.4ep 1.7 1.444d 57.9 Z.688 fE.1 5.5dd 111.6 =.508 138.8
d.588 35.3 1. 6484 Bl.7 | 3.8RR 83.8 £, 384 117.5 9. BEE 1l4z.8
G.688 8.5 1,894 65,4 | 3.588 ¥8.3 &, 584 122.1 9.588 146.8
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S5cott Hughes Design Ltd

[The Flint Glass Works | WREXHAM UNIVERSITY
G4 Jersey Street 5W RESULTS AREA A
Manchester M4 61K

|Date 17/82/20823 Designed by aM
File 5W Area &_P2.HDX Checked by PE
|Micro Drainage ' ‘Network 281E.1

Storage Structures for Proposed SW Area A

Porous Car Park Manhole: SW8l, DS/PN: 1,008

Infiltration Coefficient Base (m/hr) B.BBEBEE Width [(m) 5B.B
Hembrane FPercolation {mmfhr) 588 Length (m) 108.8

Max Percelation {1/5) 785,46 Slope (1:X) 584.8

Safety Factoer 2.8 Depression Storage (mm) 5

Forosity B3 Evaporation (mmfday) k|

Invert Lewel (m) BE.584 Membrane Depth {mm} 258
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The Flint Glass Works WREXHAM UNIVERSITY
G4 Jersey Street SW RESULTS AREA A
Manchester M4 &IW
|Date 17/82/2023 Designed by aM
File S5W Area A_P2.HDY Checked by PB
|Micro Drainage ‘Network Z91E.1
1 year Retuen Perjod Summary of Critical Results by Maximem Level (Rank 1) for Proposed SW Area
a
Simulation Criteria
Areal Reduction Factor 1.d84@ sdditienal Flow - % of Total Flow 8.808
Hat Start (mins} B HaADD Factor ® 1ldmY/ha Storage 2.988
Hot Start Level [mmn) B Inlet Coeffiecient B.H@8

Manhole Headloss Coeff (Global) @.588 Flow per Persom per Day (L/perfday) @,989a
Foul Sewage per hectare {1/5) &, 048

Number of Input Hydrographs @  Mumber aof Offline Contrals @ Wumber of Time/Area Diagranms &
Humber of Online Controls 1 Munber of Storage Structures 1 Humber of Real Time Controls @

Gynthetlc Rainfall Details
Rainfall Model FSR H5-68 (mm)} 1B.884 Cv (Sunner) B8.758
Region England and Wales Ratio B B.318 Cv (Winter) B.248
Margin for Flood Risk Warning {mm) 384.4a
Analysis TimestTep 2.5 Second Incremnent (Extended)
BTS Status 0
oV Status OFF
Inertia Status OFF
Profile(s) Summer and Winter
uration(s) (mins) 1%, 3@, &8, 124, 188, 148, 368, 45@, 6@a, 724, 964,
1448, 2168, 1888, 4329, 5768, 7IDB, 3648, 100EH
Return Period(s) (years) 1, 38, 1a4
Climate Change (%) B, B, 45
Water Surcharged Fleocded
Us/MH Return Climate First (X} First (¥} First {Z) Owerflow Lewel Depth Volume
PN Hame Storm Feriod Change Surcharge Fload Owverflow BCt. fm) fm}) fm™}
1.088 SKE1 128 Winter 1 +@% 1868 Sunmer 6. 59¢ -B.135 B e
1.8B81 SWEZ 124 Winter 1 +8% 387128 Winter Bk . 542 -8 . 883 B, g
Pipe
Us/MH Flow f Overflow Flow Level
PH  Hame Cap. (1fs) (1fs) Status Excecded
1.888 5Wal B, 34 15.8 oK
1.881 SwWa2 #.38 15.@ 0K
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The Flint Glass Works WREXHAM UNIVERSITY
G4 Jersey Street SW RESULTS AREA A
Manchester M4 &IW
|Date 17/82/2023 Designed by aM
File S5W Area A_P2.HDY Checked by PB
|Micro Drainage ‘Network Z91E.1
18 wyear Return Perjod Susmary of Critical Results by Mawimum Level (Rank 1) for Proposed SW
Ares A
dimulation Criteria
Areal Reduction Factor 1.d84@ sdditienal Flow - % of Total Flow 8.808
Hat Start (mins} B HaADD Factor ® 1ldmY/ha Storage 2.988
Hot Start Level [mmn) B Inlet Coeffiecient B.H@8

Manhole Headloss Coeff (Global) @.588 Flow per Persom per Day (L/perfday) @,989a
Foul Sewage per hectare {1/5) &, 048

Number of Input Hydrographs @  Mumber aof Offline Contrals @ Wumber of Time/Area Diagranms &
Humber of Online Controls 1 Munber of Storage Structures 1 Humber of Real Time Controls @

Gynthetlc Rainfall Details
Rainfall Model FSR H5-68 (mm)} 1B.884 Cv (Sunner) B8.758
Region England and Wales Ratio B B.318 Cv (Winter) B.248
Margin for Flood Risk Warning {mm) 384.4a
Analysis TimestTep 2.5 Second Incremnent (Extended)
BTS Status 0
oV Status OFF
Inertia Status OFF
Profile(s) Summer and Winter
uration(s) (mins) 1%, 3@, &8, 124, 188, 148, 368, 45@, 6@a, 724, 964,
1448, 2168, 1888, 4329, 5768, 7IDB, 3648, 100EH
Return Period(s) (years) 1, 38, 1a4
Climate Change (%) B, B, 45
Water Surcharged Fleocded
Us/MH Return Climate First (X} First (¥} First {Z) Owerflow Lewel Depth Volume
PN Hame Storm Feriod Change Surcharge Fload Owverflow BCt. fm) fm}) fm™}
1.088 SKE1 128 Winter 3a +@% 1868 Sunmer &6, BEA -, B2 B e
1.8B81 SWEZ 124 Winter 3d +8% 387128 Winter BE&.E218 B.aa93 B, g
Fipe
Us/MH Flow f overflow Flow Lewel
PR  Name Cap. {1fs)  (1/s) Status Exceeded
1.83@ 5wWal B.63 8.0 OK
1.881 SwWa? B.71 28.8 SURCHARGED
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[The Flint Glass Works WREXHAM UNIVEREITY
G4 Jersey Street SW RESULTS AREA A
Manchester M4 61K

|Date 17/82/2023 Designed by aM
File 5W Area A_P2.HDX Checked by PB
|Micro Drainage ‘Network Z91E.1

188 year Return Period Summary of Ceitical Results by Maximum Lewel (Rank 1) for Proposed Sk
Area A

almulation Criteria
Areal Reduction Factor 1,898 Additional Flow - % of Tetal Flow 8.8068
Hat Start (mins} B HaADD Factor ® 1ldmY/ha Storage 2.988
Hot Start Level [mmn) B Inlet Coeffiecient B.H@8
Manhole Headloss Coeff (Global) B.588 Flow per Person per Ray (L/per/day) @.984
Foul Sewage per hectare {1/5) 8,844

Number of Input Hydrographs @  Mumber aof Offline Contrals @ Wumber of Time/Area Diagranms &
Humber of Online Controls 1 Munber of Storage Structures 1 Humber of Real Time Controls @

Gynthetlc Rainfall Details
Rainfall Model FSR H5-68 (mm)} 1B.884 Cv (Sunner) B8.758
Region England and Wales Ratio B B.318 Cv (Winter) B.248
Margin for Flood Risk Warning {mm) 384.4a
Analysis TimestTep 2.5 Second Incremnent (Extended)
BTS Status 0
oV Status OFF
Inertia Status OFF
Profile(s) Summer and Winter
uration(s) (mins) 1%, 3@, &8, 124, 188, 148, 368, 45@, 6@a, 724, 964,
1448, 2168, 1888, 4329, 5768, 7IDB, 3648, 100EH
Return Period(s) (years) 1, 38, 1a4
Climate Change (%) B, B, 45
Water Surcharged Fleocded
Us/MH Return Climate First (X} First (¥} First {Z) Owerflow Lewel Depth Volume
PN Hame Storm Feriod Change Surcharge Fload Owverflow BCt. fm) fm}) fm™}
1.p88 SKe1 188 Winter 1aa +45% 1ed/68 Summer 6. TEA #.843 B e
1.8B1 SWEZ 244 Winter 1da +35% 387128 Winter BE.735 e.114d B, g
Fipe
Us/MH Flow f overflow Flow Lewel
PR  Name Cap. {1fs)  (1/s) Status Exceeded
1.83@ 5wWal B.6% 3@.6 FLOOD RISK
1.881 SwWa? B.75 29.8 FLOOQD RISK

B15982- 2818 Tnnovyze




S5cott Hughes Design Ltd [Page @

[The Flint Glass Works WREXHAM UNIVEREITY
G4 Jersey Street SW RESULTS AREA Bl
Manchester M4 61K

|Date 11/84/2823 11:8E Designed by AM
File Eng Block (B1).MDX Checked by PB
|Micro Drainage = ‘Network Z91EB.1

STORM SEWER DESIGM by the Modified Rational Method

Deslgn Criteria for Proposed SW Area Bl

Pipe Sizes Pipes Manhole 5izes Wanholes

F5R Rainfall Model - England and Wales

Return Periad {years) 2 PIMP (%) 188

H:-BB [(mn) 1Z.0PA add Flow / Climate Change (%) B

Ratlio R B,3B7 Minimum Backdrop Height (m) @.&88

Maximum Ralntall (s@/hr) 5@ Maximum Backdrop Hefght (m) 1.5@8

Maximum Time of Concentration {ming} I8 Min Design Depth for Oprimisation (m) 1.208
Foul Sewage {lfs/ha} ©.pdg Hin Wel for futa Design only (mf/s} 1.88

Yolumetric Runaoff Coeff. B.T758 Min Slppe for Optimisation (L:X} 4BB

Beslgned with Level Sofflis

Metwork Oesign Table for Proposed SW Area B1

¥ - Indicates pipe length does not match coordinates

P Length Fall S5lope I.Area T.E. Basa [ HYD DIA Section Type Auto
{m} {md (2:x) (ha) {mins} Floew (1S5} (mm) SECT (mm} Beslgn
1.888 51.5888 B,113 721.21 4.l6@ 5,84 a.d &, 68 o 384 PlpeS/Condult g
1.881 15.6868 8,127 122.8 4.l68@ &, 849 a.a &, 584 @ 3848 Plpe/Condulit ‘*
1.88F 1 6688 6. 804 133.1 8. 184 &, a8 .8 6,584 o 388 Pipe/Conduit o
Z.088 B.@98%¢ B.118 7.7 @.878 15.@d d.d B.E8d o 3388 Pipe/Conduit &
1.8683 26 6BGn B, 183 266,86 4.00A@ &, 84 a.a 6,588 @ 225 PipesfCondulit “

Network Results Table

FH Eain T.€, WUS/IL E I.Area I Base Foul Add Flow Vel Cap Flow
{mm/he) (mins)  (m) (ha) Flow {1/s) (1F8) (Lfs5) (mfs) (1f5) (1/8]

1,088 47, a4 7.35 85.525 d.1688 8.8 @.8 d.8 &,.58 d48.8 12.7
1.681  46.44 ¥.53 &5.442 d.ae .6 a.a @.8 1.42 1@@.F 25,2
1.882  4&.948 ¥.pB 85 28E da. 188 B.p a.a g.8 1.3 96.1 37.4
2. 988 3.8y 15.87 85.5I5 .67 B.5 @.8 #.8 1,85 138.5% 6.2
1.08% 5d. 84 5.54 85.195 d. 888 B.Bp @.@ @.8 B6.B1 3.1 29.8
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|The Flint Glass Works WREXHAM UNIVERSITY
B4 Jersey Street 5W RESULTS AREA Bl
Manchester M4 &I1W
|Date 11/84/2823 11:8E Designed by AM
File Eng Block (B1).MDX Checked by PB
|Micro Drainage ‘Network Z91EB.1
Manhole Schedules for Proposed SW Ares B
MH AH HH AH MH Fipe Qut Pipes In
Mame CL (m) |Depth Conmaction Odam..L*W PN Inwvart DClameter| PN Invart Diameter Backdrop
{m} {mm ) Level {m} {mm} Lewel {m} {mm) (mm)
SwWel H6.58R| 1,275 Open Manhole 1356 | 1,804 85.515 308
SWB3 RE.E5RE | 1,388  Open Manhole 1588 | 1,81 85.412 Iga | 1. pRE B5.412 3ad
Swid BG.568 1,275 |0pen MHanhole 1358 | 1,842 85. 285 3ga | 1,88l B5.285 Igg
S5WiE5 BG.EE8 1,275 Open MHanhole 1358 | 2, i B5.525 Ei{a]:]
S RGO .E66 ) 1.685 Open Manhole 1588 [ 1,883 B5.195 225 (1.082 B5.195 Iga
| X DBk B5.41% 194 205
MBI BG.IGH | 1.265 dpen Manhole 1XB@ OUTFALL 1.883 #5.89% 225
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[The Flint Glass Works WREXHAM UNIVEREITY
G4 Jersey Street SW RESULTS AREA Bl
Manchester M4 61K
|Date 11/84/2823 11:8E Designed by AM
File Eng Block (B1).MDX Checked by PB
|Micro Drainage = ‘Network Z91EB.1
PIPELINE SCHEDULES for Proposed S5W Area Bl

Upstream Manhole

# - Indlcates plpe length dees not match coordinates

] Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (nm) Mame {m} {m} [m} Connection (mm}

1.4a8a o 108 SKE1l  SE.B@9 25 526 B.575 Open Manhole 1358

1.8al1 o 3B S5Wd3 HR.Bd9 E5.412 1.B088 Dpen Hanhole 15aa

1,883z ¢ 38R SWa4 BE,569 85,285 @.%75 Open Manhole 135a

2.888 o 1oB SWas BE, B@d  §5.525 B %975 Open Manhole 1358

1.883 o 225 SWG6 BE.HBE9 E5.195 1.38B Dpen Hanhole 15383

Downstream Manhole

FN Length Slope MH C.Level I.Level D.Depth MH MH DIAWM., L*HW
{m} [1:X) Mane {m} {m} {m} Connection [mm}
l.d9gdd E1.508f JIL.1 SWE3 HbE.HEd B5.413 1.BH88 Dpen Manhole 1588
1.8@1 15.688# 122.8 SWed4 HE.55@ 85,285 B.975 Dpen Manholae 1358
l1.982 11.8848 133.3 5WO6 A6.88@ B5.185 1.385 Dpen Manhole 1588
2.908 Q. eppp TR.T SWas  BG.80d  BS. 415 1.885 Open Manhole 1588
l1.9@3% Ic.p2H JEB.B MHEZ BRE.35d @5.8485 1.8 Dpen Manhole 1z@8
r 11 for P r

outfall outfall €. Level I. Level Min o, L H

Pipe Number Mame (m} {m}) I. Level {mm} (mm}
{m}
1.843 MH3 26. 368 25 ._BbL a_pep 12dd L]

Simulation Criteria for Proposed SW Area Bl

Wolumetric Runoff Coeff 0,753 Additional Flow - X of Total Flow @.808

Arcal Reduction Factor 1.84d Mabl Factor * ldm?/ha Storage Z.PBB

Hot Start {mins} B Inlet Coeffiecient &, R34

Hot Start Lewel (mn) 8 Flow per Person per Day (1/per/day) @.804

Manhale Headloss Coeff (Global) @.588 Run TEine (pins) <15}
Faul Sewage per hectare {1/s) &.8€88 dutput Interwal (mins} 1

Number of Input Hydrographs @ Number of DFfline Contrals @ Number of Time/drea Diagrams @
Niumber of dnline Controls @ Munber oF Storage Structures 1 Number of Real Time Comtrols @

cynthetic Rainfall Detail
Raimfall Model F5R Profile Type Summar
Return Period {years) 2 Cy {Summar)] G.758
Region Emgland and Wales Cy {(Winter)] @.848
M5-p& {mm) 15, 882 Storm Duration (mins) L)

Ratia R B. 3187
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pepth (m) Area (m®) Inf. Area (m®) Depth (m) Area {m®) Inf.

B, aad 135.@

|WREXHAM UNIVERSITY
SW RESULTS AREA Bl

[Page 3

Designed by AM
Checked by PB
‘Network Z91EB.1

Storage Structures for Proposed SW Area B1

Invert Lawvel {m} B=5.285 Safety Factor 2.8
Inflltration Coefficient Base (mfhr) O.0RBEE
Inflltration foefficlent Side (afhr) O.006BEBE

.58 135.8

B15982- 2818 Innovyze
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‘Network 281EB.1

1 year Return Perjod Summary of Critical Results by Maximum Level {Rank 1) for Proposed SW Area
Bl
Simulation Criteria

1.6
1,881
1.pp2
el
1.883

Us/HH
Wame

SWel
SHE3
LHB4
SHEE
SHAEG

1%
15
2d
34
kL

Starm

Wintar
Winter
Wintar
Winter
Winter

Areal Reduction Factor 1,849
Hat Start (mins}
Hot Start Level [mmn)

Number of Input Hydragraphs @

Rainfall Model

sdditienal Flow - % of Total Flow 8,008
HaALD Factor ® 1ldmY/ha Storage 2.988

Inlegt Coeffiescient &, B84
Manhole Headloss Coeff (Global) @.588 Flow per Person per Day (L/per/day} @,89@
Foul Sewage per hectare {1/5) 8,844

Humber aof Offline Controls @ Wumber of Time/Area Diagrams &
Number of Online Controls @ Munber of Storage Structures 1 Humber of Real Time Controls B8

Gynthetic Ralnfall Petails
FSR HWE-G68 {mm} 18.888 Cv (Sunner) @.758

Region England and Wales

Margin for Flood Risk Warning {mm}

Return Climate
Period Change

Ll R i

Profile(s)

purationis) (mins) 15, 34, 68,
Return Period{s) (years)

Climate Chanpge (X}

Analysis Timestep
TS Status
oV Status

Inertia Status

First (X}
Sur:hargt

First (¥} First {2} Overflow

+9% 189715 Sunmear
+d% 189/38 Winter
+@% 184/15 Summer

3%

+i%  3B/15 Summer

1688
1.081
1.pB2
. BER
1.883

Flaad

Pipe

US/AH dverflow Flow

Hame

SWEl
SHEZ
LHe4
SHEE
SHEG

(175}

{1fs5) Status Exceeded

1#.1
19.1
14.2

4.5
18,5

Ratiao R

128, id@,

Owerflow

DK
DK
oK
oK
0K

B15982- 2818 Innovyze

B.387 Cv (Winter) B. 248

iga.a

2.5 Second Increnent (Extended]

an
aFF
OFF

Sumnar and Wintaer

At

Level

6k, 48a, 95@, 1444
1, 38, laa

B, B, 45

Hater Surcharged Flooded

Lewel De=pth Volune
(m) (m) (m"]
B5. 636 -@.184 &, g
B5. 584 -8 283 B B
B5.373 8,212 B, Bga
a5.57@ =@, 255 &, 289
&5.324 -8, 394 &, S

Flow f
Cap,
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28 year Return Period Sussmary of Critical Results by Mawimum Level (Rank 1} for Proposed SW

1.6
1,881
1.pp2
el
1.883

Us/HH
Wame

SWel
SHE3
LHB4
SHEE
SWAG

Areal Reduction Factor 1,849
Hat Start (mins} B
Hot Start Level [mmn) B

Number of Input Hydragraphs @

Area Bl

dimulation Criteris

sdditienal Flow - % of Total Flow 8,008
HaALD Factor ® 1ldmY/ha Storage 2.988

Inlegt Coeffiescient &, B84
Manhole Headloss Coeff (Global) @.588 Flow per Person per Day (L/per/day} @,89@
Foul Sewage per hectare {1/5) 8,844

Humber aof Offline Controls @ Wumber of Time/Area Diagrams &

Number of Online Controls @ Munber of Storage Structures 1 Humber of Real Time Controls B8

1%
15
2d
34
3d

Starm

Wintar
Winter
Wintar
Winter
Winter

Rainfall Model

Gynthetic Ralnfall Petails
FSR HWE-G68 {mm} 18.888 Cv (Sunner) @.758

Margin for Flood Risk Warning {mm}

Analysis TimestTep

TS Status
oV Status

Inertia Status

Profile(s)

purationis) (mins) 15, 34, 68, 128, 748,

Return Period{s) (years)

Return Climate
Period Change

el
3a
a2d
3d
3d

3%
+0 %

1.0688
1.8681
l1.epl
i.BBR

Climate Chanpge (X}

iga.a

2.5 Second Increnent (Extended]

an
aFF
OFF

Sumnar and Wintaer

6k, 48a, 95@, 1444

1, 38, laa

First (X} First (¥} First {2} Overflow
Surcha rge Flaad Ower-flow hct,
+9% 189715 Sunmear
+d% 189/38 Winter
+@% 184/15 Summer
IBS15S Summer
Pipe
USSHH Overflow Flow Laval
UERT (1/5) (1’5} Status Excesded
Sl 24.7 0K
Sl 45, 5 oK
Lkas Ad.8 K
SWdS 11.@ oK
GG 18,2 SURCHARGED

1.863
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B, B, 45

Region England and Wales Ratio R B.38Y Cv (Winter) B.248

Hater Surcharged Flooded

Leyel
(m)

B5,.714
85.578
g5 .43%97
a5, 597
85,475

Depth
(m)

-#.111
-#.134
-8, 388
-8, 228
#, 855

Valunme
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B
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188 year Return Period Summary of Ceitical Resuelts by Maximum Lewel (Rank 1) for Proposed Sk

1. 088
1,881
1.pp2
el
1.883

Us/HH
Wame

SHAl
SHE3
LHB4
SHEE
SWAG

Areal Reduction Factor 1,849
Hat Start (mins} B
Hot Start Level [mmn) B

Number of Input Hydragraphs @

Area Bl

dimulation Criteris

sdditienal Flow - % of Total Flow 8,008
HaALD Factor ® 1ldmY/ha Storage 2.988

Inlegt Coeffiescient &, B84
Manhole Headloss Coeff (Global) @.588 Flow per Person per Day (L/per/day} @,89@
Foul Sewage per hectare {1/5) 8,844

Humber aof Offline Controls @ Wumber of Time/Area Diagrams &

Number of Online Controls @ Munber of Storage Structures 1 Humber of Real Time Controls B8

1%
aE
ad
34
3d

Starm

Wintae
Winter
Wintar
Winter
Winter

Rainfall Model

Gynthetic Ralnfall Petails
FSR HWE-G68 {mm} 18.888 Cv (Sunner) @.758

Region England and Wales

Margin for Flood Risk Warning {mm}

Analysis TimestTep

TS Status
oV Status

Inertia Status

Profile(s)

purationis) (mins) 15, 34, 68, 128, 748,

Return Period{s) (years)

Return Climate
Period Change

1aa
1aa
1da
laa
laa

Climate Chanpge (X}

First (X}  First (¥) First (2)

Surcharge Flaad

Owerflow

+A5% 1897515 Summar
+45% 189,/38 Winter
+45% 184,/15 Surmmar

+45%
+4 5%

1.888
1.8081
l1.epl
i.BBR
1.863

IBf15 Sumner

USFHH
Name

Skal
SWa 3
Slad
SWdS
SWas

Pipe
Dverflow Flow
(165} {1l¢s}  Status

a6, 8 SURCHARGELD
53,3 SURCHARGELD
44,31 LSURCHARGED
28,1 K
56,8 SURCHARGEDR

B15982- 2818 Innovyze

iga.a

2.5 Second Increnent (Extended]

an
aFF
OFF

Sumnar and Wintaer

6k, 48a, 95@, 1444

1, 38, laa

Overflow
fet.

Lavel
Excesdad

B, B, 45

Ratio R B.38Y Cv (Winter) B.248

Hater Surcharged Flooded

Leyel
(m)

B5,BOH
85.738
g5 . 788
i5,689
5,678

Depth
(m)

8,873
B dih
B.123
=@, 134
#, 258

Valunme
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B
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S5cott Hughes Design Ltd [Page @

[The Flint Glass Works WREXHAM UNIVEREITY
G4 Jersey Street SW RESULTS AREA Bl
Manchester M4 61K

|Date 11/84/2823 11:84 Designed by AM
File Other Block (B2).MDX Checked by PB
|Micro Drainage ' ‘Network Z91EB.1

STORM SEWER DESIGM by the Modified Rational Method

Deslgn Criteria for Proposed SW Area Bl

Pipe Sizes Pipes Manhole 5izes Wanholes

F5R Rainfall Model - England and Wales

Return Periad {years) 2 PIMP (%) 188

H:-BB [(mn) 1Z.0PA add Flow / Climate Change (%) B

Ratio R B,387 Minimum Backdrop Height (m) @.5@@

Maximum Ralntall (s@/hr) 5@ Maximum Backdrop Hefght (m) 1.5@8

Maximum Time of Concentration {ming} I8 Min Design Depth for Oprimisation (m) 1.208
Foul Sewage {lfs/ha} ©.pdg Hin Wel for futa Design only (mf/s} 1.88

Yolumetric Runaoff Coeff. B.T758 Min Slppe for Optimisation (L:X} 4BB

Beslgned with Level Sofflis

Network Design Table for Proposed SW Area B1

¥ - Indicates pipe length does not match coordinates

Pl Length Fall S5lope I.Area T.E. Base k HYD DIA Sectlon Type Auto
{m) {md (21:x) (ha) {mins} Flow (1/5) (mm) SECT (mm} Daslgn
1.8@@ 31,119 8,128 i5%.3 @.l104 5,84 @.a b, 6id o 388 FlpefCondult &
1.881 34,825 &,12¢ 98,2 @.134 i, 8d a.8 B, 6dd G 3g@ Plpe/Conduit o
1.082 24 8438 B.128 207.8 @.837 . dad d.8 B, i o 388 Pipe/Conduit o
1.882 21.529 B.186 1PA.B d_988  @.d4 d.8 B.EEY o 225 Pipe/Conduit @

Hetwork Results Table

FH Radinm T.C. WUS/IL I I.Area I Base Foul Add Flow vel Cap Flow
{mm/hr} (mins} (m} (ha) Flow {1/=} (1/s) [15s) {mfs)y (L1Ss) (1/=)

1.088a S8.a4 5.53 85.51% d.184 B.p Q.8 g.8 B.57 65.T7 14.1
1.@al S8, ad B.17 ES.4B% d.23E BB d.a a.a B.52 B54.2 32.2
l.88: 49,45 £.55 85.3185 d.175 g.5 4.8 a.4 1.8% 7F7.B 36.8
1.083 S, a4 5.39 85.165 d. 688 iB.B 9.8 d.8 6,92 36.6 29.8
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|The Flint Glass Works WREXHAM UNIVERSITY
B4 Jersey Street 5W RESULTS AREA Bl
Manchester M4 &I1W
|Date 11/84/2823 11:84 Designed by AM
File Other Block (B2).MDX Checked by PBE
|Micro Drainage ‘Network Z91EB.1
Manhole Schedules for Proposed SW Ares B
MH AH HH AH MH Fipe Qut Pipes In
Mame CL (m) |Depth Conmaction Odam..L*W PN Inwvart DClameter| PN Invart Diameter Backdrop
{m} {mm ) Level {m} {mm} Lewel {m} {mm) (mm)
SWal 86,888 1,275 Open Manhole 1350 |1.888  85.525 300
S5W33 BG.286 1,395 dpen Manhole 1588 | 1,841 85,485 0@ | 1. 658 85,485 g
Swid BG.568 1,275 0pen Hanhole 1358 | 1,882 B5.2ES 3g@ | 1.881 B5.285 g
S5WET BG.7EA | 1,535 Open Manhole 1888 |1, 8483 B5.165 225 (1.862 B5.165 iga
MM3 RG.366 | 1.383 Open Manhole 1ra@ OUTFALL 1.863 #5.a57 225
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[The Flint Glass Works WREXHAM UNIVEREITY
G4 Jersey Street SW RESULTS AREA Bl
Manchester M4 61K

|Date 11/84/2823 11:84 Designed by AM
File Other Block (B2).MDX Checked by PB

|Micro Drainage o ‘Network Z91EB.1

PIPELINE SCHEDULES for Proposed SW Ares B

Upstream Manhole

# - Indlcates plpe length dees not match coordinates

] Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (nm) Mame {m} {m} [m} Connection (mm}
1.aan o 398 SWE1  HE. B89 35 525 B.575 Open Manhole 1358
1.@81 o 3BB 5W@3 BE.R@E B5.4B85 1.85%5 Open Manhole 15d@
1.8a3 ¢  3PR SW9s BE,.564 85,285 B.%75 Dpen Wanhole 1354
1.883% ¢ 225 S5WE7 BE6.784 B5.155 1.318 Open Haphole 1884
Downstream Manhole
PH Length Slepe HMH C,Level I.Level D.Depth MH AH DIAM, , L®*H
{m} (2:4) Name  (m) {m} {m} Commection (mm)
1.9 31,119 35%.3 SWE3 AG6,.B89 85,485 1,895 Qpen MWanhgele 1588
1.881 34,825 2%6.2 S464 @6.568 B5,285 B.975 Qpen Manhoele 1358
1.882 24 . 8434 20T .0 SHYAT AL, 7a8 g5, 145 1.235 Open Manhole 18488
1.863 21.6329 ZPB.P MH3 HE.358 B5.857 1.B78 Dpen HManhole 1288

Free Flowing Outfall Detalls for Proposed SW Area B

outfall outfall C. Lewvel I. Lewvel Min oD,L W
Pipe Humber Mame (m} (m}) I. Level {mm} (mm}
{m}
1.843 MH3I  BG.IGB B5.857 a.688 1284 @

Simulation Criteria for Proposed SW Area Bl

Yolumetric Runoff Coeff &, 758 Additional Flow - % of Total Flow B.068

Areal Reduction Factor 1,849 Mabl Factor ® 1dm*/ha Storage Z.90088

Mot Start {mins} B Inlet Coeffiecient @888

Hot Start Level [mmn) B Flow per Ferson par Day (1/perfday) @.a@ad

Manhale Headloss Coeff (Global) @.588 Run Time (mins) 15
Foul Sewage per hectare {1/s) &, 8448 Qutput Interwal (Ains) 1

Number of Input Hydrographs 8  Number of Offline Contrals @ Wumber of Time/Area Diagranms &
Humber of Online Cantrols 1 Mumber of Sterage S5tructures 1 Mumbar of Real Time Controls @

hi nt
Raimfall Model F5R Frofile Type Summar
Return Period {years) 2 Cv {Summer) @.758
Region Emgland and Wales Cv {Winter)] a@.548
M5-6g [mm}) 18, 628 Storm Duration (mins) in
Ratio R 8. 1a?
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[The Flint Glass Works WREXHAM UNIVEREITY
G4 Jersey Street SW RESULTS AREA Bl
Manchester M4 61K

|Date 11/84/2823 11:84 Designed by AM
File Other Block (B2).MDX Checked by PB

|Micro Drainage o ‘Network Z91EB.1

Onling Controls for Proposed SW Area Bl

Hydro-Brake® Optimum Manhole: SWOF, DSSPM: 1.883, YWolume (m*}: 5.6
Unit Reference MO-SHE-B215-3888-1250-100B
Besign Head (n) 1.858
Design Flow (1fs) .8
Flush-FLo* Caleulated
ghjective Minimise upstream storage
application surface
Sump Avallanle ¥as
Plameter () 115
Invert Level [(m) BS . 165
Hinimum Outlet Pipe Diameter (mm) L
Suggestad Manhole Diameter (mm) 1884
fontral Points Head {m) Flow {1/s) fontrol Points Head (m) Flow {1/s)
Besign Paint {{alculated) 1.8%8 j@.a Kick-Fla® 1.1%8 4.4
Flush-Flo™ @.553 3d.d  Meanm Flow over Head Range = 6.8

The hydrelsgical calculations hawe been based on the Head/Blscharge relationship fer the Hydro-Brake® Dptimun as|
specified. Should another type of control device ather than a Hydro-Brake Optisun® be utilized then these
storage routing calculations will be invalidated

Depth {m} Flow {1/s) Depth {m) Flew (1/s) Depth {(m} Flow {l/s) Depth {m} Flow (1/s) Depth {m) Flow {1/5)

g.188 T3 &, Bad 29,3 . B8E 1.1 4, did 43,4 T QB8 7.4
d. 168 22.4 1,844 7.9 2. XBE .6 4, 5ad A6, 8 7508 5H.9
d. 388 - 1,264 4.4 2. 488 4.0 5,844 48 .4 .088 e E
g.4e0 Z9.4 1.444d k.2 Z.608 5.2 5.5dd SB, 7 =.508 6Z.6
d.588 9.8 1. 65484 28.8 3.8RR 7.8 £, 384 52.9 . pRE 4.4
G.688 9.9 1,894 20,86 3.588 48.7 &, 584 54,19 9.588 66.1
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File Dther Block (BZ2).MDX Checked by PB
|Micro Drainage o ‘Network Z91EB.1

Storage Structures for Proposed SW Area B1

Cellular Storage Manhole: SWA7, DS/PN: 1.883

Invert Lawvel {m} B55.165 Safety Factor 2.8
Infiltration Coefficlent Base (mShr) O.0800RR Porosity B, 05
Infiltration Coefficlent Side (AShr) O.00058
pepth (m) Area (m®) Inf. Area (m®) |Depth (m} Area (m*) Inf. Area (m?*)|Depth {m) Area (m*) Inf. Area [(m®)

B, aad SE.® 8.2 .58 5d.a 9.8 &, Bal B.@ N
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[The Flint Glass Works WREXHAM UNIVEREITY
G4 Jersey Street SW RESULTS AREA Bl
Manchester M4 61K

|Date 11/84/2823 11:84 Designed by AM
File Other Block (B2).MDX Checked by PB
|Micro Drainage o ‘Network Z91EB.1

1 vear Return Perjod Summary of Critical Results by Maximum Level (Rank 1) for Proposed SW Area
Bl
dimulation Criteris
Areal Reduction Factor 1,849 sdditienal Flow - % of Total Flow 8.808
Hat Start (mins} B HaALD Factor ® 1ldmY/ha Storage 2.988
Hot Start Level [mmn) B Inlet Coeffiecient 8.H88

Manhole Headloss Coeff (Global) @.588 Flow per Person per Day (L/per/day} @,89@
Foul Sewage per hectare {1/5) &, 848

Number of Input Hydrographs @  Munmber aof Offline Contrals @ Wumber of Time/Area Diagrams &
Number of Online Controls 1 Munber of Storage Structures 1 Humber of Real Time Controls @8

aynthetic Ralnfall Details
Rainfall Model FSR HS-G8 {mm)} 18,888 Cv [(Sunmner) 6,758
Region England and Wales Ratio R B.38Y Cv (Winter) B.248
Margin for Flood Risk Warning {mm) 384.4a
Arnalysis Timestep 2.5 Second Increment (Extended)
TS Status an
oV Status OFF
Inertia Status OFF
Profile(s) Sunmer and Winter
Purationis) (mins) 15, 34, 6@, 128, 348, 368, 450, 960, 1444
Return Periodi{s) (years) i, 38, 194
Climate Change (X} B, B, 45
Water Surcharged Flooded
US fMH Beturn (limate Firse (M} First (Y} First (I) Overflow Level Dpepth Vo lume
PN Hane Starn PFeriod Change Surcharge Flood fverflow Act. {m} {m} {m™}
1,848 SWBl 15 Winter 1 +@% 1848715 Summer 85 614 -8, 211 .a68
1.821 SWPl 1% Winter 1 +8% 1d8/1% Summer 85 %31g -B.16T d_aan
1,842 SHB4 15 Winter 1 +a% 188715 Sunmer 188/6B Hinter B5.41% =d_17TPh d.aaa
1.843 SWBT @ Winter 1 +@%  IBS15 Summer B5.335 -@.BES a.aes
Pipe
US/MH Flow S Overflew Flow Level
P¥  Name Cap. (178} (1/s) Status Exceaded
l.088  S5Wal B.19 11.7 414
1.881 SwWa3 8.8 25.7 0K
1.88: SwWad B, 35 26.% (418 1
l.88: 5kKa7 B .49 16.4 (0.8
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[The Flint Glass Works WREXHAM UNIVEREITY
G4 Jersey Street SW RESULTS AREA Bl
Manchester M4 61K

|Date 11/84/2823 11:84 Designed by AM
File Other Block (B2).MDX Checked by PB
|Micro Drainage o ‘Network Z91EB.1

28 year Return Period Sussmary of Critical Results by Mawimum Level (Rank 1} for Proposed SW
Area B

almulation Criteria
Areal Reduction Factor 1,898 Additional Flow - % of Tetal Flow @.8568
Hat Start (mins} B HaALD Factor ® 1ldmY/ha Storage 2.988
Hot Start Level [mmn) B Inlet Coeffiecient 8.H88
Manhole Headloss Coeff (Global) B.588 Flow per Person per Ray (L/per/day) @.994
Foul Sewage per hectare {1/5) 8,844

Number of Input Hydrographs @  Munmber aof Offline Contrals @ Wumber of Time/Area Diagrams &
Number of Online Controls 1 Munber of Storage Structures 1 Humber of Real Time Controls @8

aynthetic Ralnfall Details
Rainfall Model FSR HS-G8 {mm)} 18,888 Cv [(Sunmner) 6,758
Region England and Wales Ratio R B.38Y Cv (Winter) B.248
Margin for Flood Risk Warning {mm) 384.4a
Arnalysis Timestep 2.5 Second Increment (Extended)
TS Status an
oV Status OFF
Inertia Status OFF
Profile(s) Sunmer and Winter
Purationis) (mins) 15, 34, 6@, 128, 348, 368, 450, 960, 1444
Return Periodi{s) (years) i, 38, 194
Climate Change (X} B, B, 45
Water Surcharged Flooded
US fMH Beturn (limate Firse (M} First (Y} First (I) Overflow Level Dpepth Vo lume
PN Hane Starn PFeriod Change Surcharge Flood fverflow Act. {m} {m} {m™}
1,848 SWBl 15 Winter Ia +@% 1848715 Summer B5. 729 -8 BoE .a68
1.821 WPl 1% Winter e +8% 1d8/1% Summer 85 69% -8 _B1p d_aan
1,842 SHB4 28 Winter £l +a% 188715 Sunmer 188/6B Hinter B5.567 =d_Bl1E d.aaa
1,843 SWBT @ Winter ELC +@%  IBS15 Summer B5.533 8.143 a.aes
Fipe
US/MH Flow f Overflow Flow Level
PN Mame Cap. {158}  (15s) Status  Exceaded
1.008 SWal B,.43 27.2 oK
1.881 SWés 1.68 59.6 [i].4
1.882 Shigg B g 57.4 0K 1
1.883 SWaY [ ¥ 29.1 SURTCHARGED
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'ThE Flint Glass Works WREEXHAM UNIVERSITY
G4 Jersey Street SW RESULTS ARES Bl
HManchester M4 &IW
|Date 11/84/2823 11:84 Designed by AM
File Dther Block (BZ2).MDX Checked by PB
|Micro Drainage o ‘Network Z91EB.1
199 year Return Period Susmary of Critical Results by Maximus Level (Rank 1) for Proposed SW
Ares B1
almulation Criteria
Areal Reduction Factar 1,844 Additienal Flow - % of Total Flow 8,888
Hat Start (mins} B HaALD Factor ® 1ldmY/ha Storage 2.988
Hot Start Level [mmn) B Inlegt Coeffiescient &, B84

Manhole Headloss Coeff (Global) @.588 Flow per Person per Day (L/per/day} @,89@
Foul Sewage per hectare {1/5) &, 848

Number of Input Hydrographs @  Munmber aof Offline Contrals @ Wumber of Time/Area Diagrams &
Number of Online Controls 1 Munber of Storage Structures 1 Humber of Real Time Controls @8

aynthetic Ralnfall Details
Rainfall Model FSR HS-G8 {mm)} 18,888 Cv [(Sunmner) 6,758
Region England and Wales Ratio R B.38Y Cv (Winter) B.248

Margin for Flood Risk Warning {mm) 384.4a

Arnalysis Timestep 2.5 Second Increment (Extended)

TS Status an

oV Status OFF

Inertia Status OFF

Profile(s) Sunmer and Winter

Purationis) (mins) 15, 34, 6@, 128, 348, 368, 450, 960, 1444

Return Periodi{s) (years) i, 38, 194

Climate Change (X} B, B, 45
Water Surcharged Flooded
L (] Return Climate First (M) First (¥Y) First (I) Overflow Lewel Depth Wolume

PN Hane Starn PFeriod Change Surcharge Flood fverflow Act. {m} {m} {m™}
1,848 SHBl 68 Winter 186 +45% 198715 Summer BE . GAS 8. TEn G.a68
1.841 SHP2 68 Winter 188 +45% 198/1% Sunmer g46.591 =115 d_Bagn
1.842 SHBS 58 Winter 188 +45% 18a/1% Sunmer 188768 Hinter Ba._568 a._97s a.a3T
1.883 SWBYT 68 Winter la@ 4455  IR/15 Summer Be.533 1.143 a.aen
Fipe
US/MH Flow f Overflow Flow Level

PN Name Cap. {158} (118) Status Exceaded

1,888 SwWal B,.45 27.% FLOOD RISE
1.981 SwWel 1.a7 63.7 FLOOD RISK
1.982 Shitg 1.8 2.5 FLOOD i
l.gaz SwWes B. 5B 29.9 FLOOD RISE
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[The Flint Glass Works WREXHAM UNIVEREITY
G4 Jersey Street SW RESULTS AREA B3
Manchester M4 61K

|Date 19/82/2823 14:39 Designed by aM
File 5W Area B2.mdx Checked by PEB

|Micro Drainage ‘Network Z91E.1

STORM SEWER DESTIGM by the Modified Rational Method

Deslgn Criteria for Proposed SW Area B2

Pipe Sizes Pipe Manhole Sizes Manhole

F5R Rainfall Model - England and Wales

Return Periad (years) 2 PIMP (%) 188

H:-BB [(mn) 12.BBA add Flow / Climate Change (X) B

Ratio R B,.318 Minimum Backdrop Height (m) @.5@@

Maximum Ralntall (#@/hr) 5@ Maximum Backdrop Height (m) 1.5@8

Maximum Time of Concentration {ming} I8 Min Design Depth for Oprtimisation (m) 1.208
Foul Sewage {lfs/hal} B.pdg Hin Wel for futo Design only (mf/s} 1.88

Yolumetric Runaff Coeff. B.T58 Min Slppe for Optimisation [L:X} 4BB

Beslgned with Level Sofflits
Time #frea Diagram for Proposed SW Area B2

Time Area Time Area
(mins) (ha) (mims) (ha)

B-4 @, 283 4-5 &,882
Total Area Contributing (ha) = ©,285

Tatal Pipe volume (m*} = 4_TE3

Hetwork Desjgn Table for Proposed SW Area B2

i = Indicates pipe capacity < flow

PN Lemgth Fall Slope I.Area T.E. Base [ 4 HY¥D ©DIA Section Type Auto

(m} fm) {1:X} (ha} (mins) Flow {1/%)} ({(mm} SECT (mm) Design
1.@88 19.635 @.188 1%:.4 B.118 5.88 8.8 d.588 o 288 PipefConduit &
1.e@1 212,.BB1 @.la@a I88.B B,117 a._pe B.B @.588 a 28R Pipa/Conduit o
1.884 5.008 @.188 S5&.8 B.8688 5.98 8.8 4.588 o 388 PipeSCondult &
1.882 16.558 9.989 J86.9 A pB8  A_90 BB d.naa a 388 PipefConduit -]
3.088 5.90R @.508 19.8 8,858 5.88 B.B @.588 o 215 PlpefCondult 7]
1.883 18.427 @.878 143.2 A.B688 A.80 B.8 @.688 a 158 Pipe/Conduit 2

Hetwork Results Table

FH Rain T.€., US/IL E I.Area ¥ Base Foul Add Flow Vel Cap Flow
(mm/hir) (mins) (@) tha}  Flew {1/s) {1S5s) (178} {mfsk (155} (1/5%)

1.988 5@, a4 5.29 85.380 a.118 .6 8.8 d.8 1.12 79.1 14.9
1.8a1 Sa. a4 S.E1 B5. PR - e B.B  g.8 g.8 1.8 Té.e 3d.7
2.a0a 58,94 .84 85.188 d.aee @.5 @.8 #.8 2,23 157.% @.@
1.88zk 5@, 84 5.87 &5.188 a.22¥ .8 @.8 @.8 1.8% 77.84 3a.7
3.aaa S8, ad 5.82 ES.2BR d.858 BB da.a g.a 4.1k 165.% 7.9
1.083 S5, 09 6. 87 85.8218 g. 285 8.8 @.8 g.8 ©,.84 14.8« 38.6
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|Micro Drainage

S5cott Hughes Design Ltd
[The Flint Glass Works
G4 Jersey Street
Manchester M4 &IW
|Date 19/82/2823 14:39
File 5W Area B2.mdx

WREXHAM UNIVERSITY

SW RESULTS AREA B3

[Page 1

Designed by aM
Checked by PEB
‘Network 2818.1

Manhole Schedules for Proposed SW Area B2
MH MH MH MH HH Pipe Qut Pipes In
Mame CL (m) Depth| Connectiom |Diam.,L'W PN Invert Diameter PH Invert Dlaneter | Backdrop
fm} (nm} Level (m) [mm} Lewel (m) {mm) {mm}
SHEl | 56,584 | 1.208 Open Manhale 12848 1.8 A5, 384 g
SHBZE BY.884 1.888 | 0pen Manhale | 1294 1.@al RS, 294 g3 | 1,994 55, 168 388 |
SW TANE B6,368 |1.168 | 0pen Hanhole @ 2,888 85, 294 Ia
SWB3 | 86,368 |1.268 | Open Manhale 1544 | 1.882 A5, 194 Ied 1,891 EBS . 18 E15]5]
2.8d4d ES ., LB Tae |
PERMEABLE PAVIMG | HBE6, 362 @.468 Oper Manhole @ §.aa8 BS, 0@ 225
SHAS EC, 284 |1.188 | Open Manhale 1289 1.883% BE, g2 1656 |1.8482 L, B2 s 5]
3.add BE 4B e 455
MH13 | 4E. 248 |1.298 Open Manhale 1284 DUTFALL 1.@a3 24 558 158
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[The Flint Glass Works WREXHAM UNIVEREITY
G4 Jersey Street SW RESULTS AREA B3
Manchester M4 61K

|Date 19/82/2823 14:39 Designed by aM
File 5W Area B2.mdx Checked by PEB
|Micro Drainage ‘Network Z91E.1

PIPELIME SCHEDULES for Proposed SW Arep B2

Upstream Manhole

PN Hyd Diam MH C.Level T.,Level D.Depth MH MH DIAM, , L™W
Sect (mm} Mane (m) (m} {m} Connection {mm}

1, B o 384 SHBl EB&.5BB A5, 344 2,949 Qpen Manhole 1388
1.881 o 384 SHB2 ®7.088 @5, 2494 1,598 Open Manhole 1268
1. e o 3iaa SW TAMK 86.360 B5.288 @ 868 Open Manhale B
1.8832 o 384 SHB3 HB6.368 A5.1494d &,968 Dpen Manhole 1585
1,88 o 225 PERMEABLE PAYIMG 86,368 @A5.49ad8 &.235 (Open Manhale B
1.6883 o 15d SWB5 H5.3@8 H5.@2@ 1,838 Opan Manhals 1288

Downstream Manhole

PN Length Slope MH C.Lewel I.Level D.Depth MH MH DIAM., L*W
{mp {1l:K} Hame (mj {m) {m} Connection {mm}

1.p88 1%.635 196.4 SWP2 E7.000 A5.288 1.588 Open Manhole Lipe
1.BP1 2B 8381 28B.B SWR3 E&_36R B5.1@88 9,958 Opan Manhale 1588
.aB@  5.888 58.8 SWel S6.366 B5.188 2 @.9568 Open Manhale 1588
1.8B1 1&5.558 186.9 SWBS EB6_ BB H5.@i@ @.82d Jpen Manhale 1igg
J.ee@  5.888 19.9 S5WeS &6.708 AB5.408 2 @.575 Open Manhale 1268
1.9083 18,827 143.2 MHIZ 86,348 84.9%3 1.148 Open Manhale 1288

Free Flowing Outfall bDetails for Proposed SW Area B2

Outfall Dutfall €. Level I. Lewvel Min O, L W
Pipe Number Mame {m) {m} I. Level {mm)} {mmn)
{m})

1.893 MH13 G, 248 B, 258 a.886 1244 @
Simulation Criteria for Proposed 5W Area B2

YolumetTric Rungff Coedd 8,758 Additienal Flow - % of Total Flow B.888

Areal Reduction Factor 1,848 MDD Factor = ldm" ha Storage I.988

Mat Start {mins} B Inlet Coeffiecient @&, 484@

Hot Start Level [(mmn) B Flow per Persan per Day (Lfper/day) @.dda

Manhale Headloss Coeff (Global) @.588 Run Time (mins) ]
Foul Sewage per hectare {lfs} B, 8949 Jutput Interval (mins) 1

Number of Input Hydrographs @  Nunber of OFfline Controls @ Wumber of Tine/Area Diagrams &
Humber of Online Cantrols 1 Nunber of Storage Structures 2 Wumber of Real Time Cantrols @

Ssynthetis Rainfall Detalls

Rainfall Model F5R Prafile Type Summer
Return Poeriod {(years) 2 Cv {Sumner) A_T758
Reglon Emgland and Wales v {Winter) @.348
W5-63 [mm) 15,888 Storm Duratlon (mins) in

Ratia R B.318
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|Date 19/82/2823 14:39 Designed by aM
File 5W Area B2.mdx Checked by PEB

|Micro Drainage ‘Network Z91E.1

Online Controls for Proposed SW Ares B2

-Brake® Manhole: : 3y

Unit Reference MO=5CU-B15B=2758=-1588:1T758

Besign Head (n) 1,588

Design Flow (1f5) 27.5

Flush-FLo* Caleulated

ghjective Linear discharge profile

application surface

Sump Avallanle ¥as

Plameter (nn) 158

Invert Level [(m) BS . @28

Hinimum Outlet Pipe Diameter (mm) 225

Suggestad Manhole Diameter {mm) 1288
Contral Points Head {m) Flow {1/s) fontrol Points Head (m) Flow {1/s)
besign Paint {({alculated) 1.%88 27.5 Kick-Fla® B34 11.2
Flush-Flo™ a.1=| 11.4 | Meam Flow over Head Range = 15.5

The hydrelesgical calculations hawe been based on the Head/Blscharge relationship fer the Hydro-Brake® Dptimun as|
specified. Should another type of control device ather than a Hydro-Brake Optisun® be utilizsed then these
storage routing calculations will be invalidated

Depth {m} Flow {1/s) Depth {(m) Flew (1/s) Depth (m)} Flow {l/s) Depth {m} Flow (1/s) Depth {m) Flow {1/5)

g.188 6.8 &, Bad 48,4 . B8E 1.6 4, g 44,1 T 088 V.9
d. 168 11.4 1,844 22,6 2. XBB 3.1 4, 5ad a6, 7 7508 59.9
d. 388 1.8 1,208 24.7 | 2. 488 4.5 | 5.aa4 4%, 2 E.088 B1.8
a.4ep 14.7 1.444d k. B Z.688 35.8 | 5.5dd 51.5 =.508 g3.7
d.588 15.3 1. 6484 28,4 3.8RR i5.4 | £, 384 53.7 . pRE 55.5%
G.688 17.8 1,894 ig.@ 3.588 4.4 | &, 584 55,9 9.588 67.2
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|Date 19/82/2823 14:39 Designed by aM
File 5W Area B2.mdx Checked by PEB
|Micro Drainage ‘Network Z91E.1

Storage Structures for Proposed SW Area B2

Cellular Storage Manhole: SW TANK, DS/PN: 2. 888

Invert Lawvel {m} S5.288 Safety Factor 2.8
Infiltration Coefficlent Base (mShr) @.0RRRE Forosity B, 95
Inflltration Coefficlient Side (mfhr) O.00058

Depth (m) Area (m®) Inf. Area (m®) Depth (m)} Area (m*) Inf. Area (m?*)|Depth {m) Area (m®*) Inf. Area (m®)

e, aad BB, B 58,8 d.6BR 5d.8 57.8 &, 641 B.a BT .8

Poraus Car Park Manhole: PERMEABLE PAWING, DS/PM: 3.808

Infiltration Coefficient Base (m/hr) 9.pBged Width (m) 2B.8
Menbrane Percelation {mm/hr) S8 Length (m) 24.8

Max Percelation {1/s) 67.7 Slope (1:X) 18@.8

Safety Factior 2.8 Depression Storage (@An) 5

Porosity .38 Evaporation (mmfday) 3

Invert Lewel (m)] E5.9848 Membrane Depth {mm} 158
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[The Flint Glass Works WREXHAM UNIVEREITY
G4 Jersey Street SW RESULTS AREA B3
Manchester M4 61K

|Date 19/82/2823 14:39 Designed by aM
File 5W Area B2.mdx Checked by PEB
|Micro Drainage ‘Network Z91E.1

1 vear Return Period Summary of Critical Results by Maximum Level (Rank 1) for Proposed SW Area
B2
dimulation Criteris
Areal Reduction Factor 1.d84@ sdditienal Flow - % of Total Flow 8.808
Hat Start (mins} B HaADD Factor ® 1ldmY/ha Storage 2.988
Hot Start Level [mmn) B Inlet Coeffiecient B.H@8

Manhole Headloss Coeff (Global) @.588 Flow per Persom per Day (L/perfday) @,989a
Foul Sewage per hectare {1/5) &, 048

Number of Input Hydrographs @  Mumber aof Offline Contrals @ Wumber of Time/Area Diagranms &
Humber of Online Controls 1 Munber of Storage Structures 2 Humber of Real Time Controls B8

aynthetic Ralnfall Details
Rainfall mModel FSR HS-G8 {mm} 18,888 Cv [(Sunner) 6,758
Region England and Wales Ratio B B.318 Cv (Winter) B.248
Margin for Flood Risk Warning {mm) 384.4a
Arnalysis Timestep 2.5 Second Increment (Extended)
TS Status am
oV Status OFF
Inertia Status OFF
Profile(s) Sunnmer and Winter
purationis) (mins) 15, 3@, 6@, 124, 744, 368, 488, 96R, 1448
Return Periodi{s) (years) i, 38, 194
Climate Change (X} B, B, 45
Hater Surcharged
LIS/ n Beturn Climate First (N} First (¥} First (I} Overflow Level Depth
4] Manma Starn Pariod Cl‘l!l‘l:!‘ Surfhlrge Flaod Overflow Act. {m} [(m}
1.8a8 SWBl 15 Winter 1 8% 38715 Summer B5. 3948 -@.21@
1.d8a1 CHWBL 38 Winter 1 +a% 38715 Summer B5. 354 -d.146
2.daa W TA&NE 38 Winter 1 +a¥ 38/3a Wintaer H5. 228 =d.268
1.aaz SHWB3 2@ Winter 1 @5 3BS15 Summer B5 . 337 -@.063
3.008 PERMEAGBLE PAVING 68 Sunmer 1 +@% laasee Winter B5.928 -@.197
1.08% SHBS 36 Winter 1 +EX 1/15% Summer BS. 328 8,158
Flooded Fipe
LS M Volume Flow /7 Overflow Flow Level
i Mame {m*} Cap. {18y  {1/s) Status Exceeded
1. 088 SWBl =150 8,18 i2.3 (41
1.881 SHB2 B._BpR [= e - 1.6 0
Z.a@l SH TAHRK [ =11 @.83 2.8 0k
1,063 SWe3 = ELET 8.21 14,89 0
3.0688 PERHEABLE PAVIHG B, GEE B.84 3.8 0
1.883% SHBh =TT B_9% 13.8& SURCHARGED
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|Micro Drainage ‘Network Z91E.1

10 year Return Perjod Susmary of Critical Results by Mawimum Level (Rank 1) for Proposed SW
Area B2

almulation Criteria
Areal Reduction Factor 1,898 Additional Flow - % of Tetal Flow 8.8068
Hat Start (mins} B HaADD Factor ® 1ldmY/ha Storage 2.988
Hot Start Level [mmn) B Inlet Coeffiecient B.H@8
Manhole Headloss Coeff (Global) B.588 Flow per Person per Ray (L/per/day) @.984
Foul Sewage per hectare {1/5) 8,844

Number of Input Hydrographs @  Mumber aof Offline Contrals @ Wumber of Time/Area Diagranms &
Humber of Online Controls 1 Munber of Storage Structures 2 Humber of Real Time Controls B8

aynthetic Ralnfall Details
Rainfall mModel FSR HS-G8 {mm} 18,888 Cv [(Sunner) 6,758
Region England and Wales Ratio B B.318 Cv (Winter) B.248
Margin for Flood Risk Warning {mm) 384.4a
Arnalysis Timestep 2.5 Second Increment (Extended)
TS Status am
oV Status OFF
Inertia Status OFF
Profile(s) Sunnmer and Winter
purationis) (mins) 15, 3@, 6@, 124, 744, 368, 488, 96R, 1448
Return Periodi{s) (years) i, 38, 194
Climate Change (X} B, B, 45
Hater Surcharged
LIS/ n Beturn Climate First (N} First (¥} First (I} Overflow Level Depth
4] Manma Starn Pariod Cl‘l!l‘l:!‘ Surfhlrge Flaod Overflow Act. {m} [(m}
1.8a8 SWBl 15 Winter 1@ 8% 38715 Summer BS . 685 a.a8%
1.d8a1 CHWBl 1% Winter i@ +a% 38715 Summer B5.458 d.1%8
2.daa W TA&NE &d Winter iB +a¥ 38/3a Wintaer H5. 585 d.846
1.aaz SHWB3 15 Winter i@ @5 3BS15 Summer B5.5@1 @,2a1
3.008 PERMEAGBLE PAVING 15 Winter 3| +@% laasea Winter BS.957 -@,168
l.0a% SHBS 15 Winter @ +E% 1/15% Summer BS. 622 a.452
Flooded Fipe
LS M Volume Flow /7 Overflow Flow Level
i Mame {m*} Cap. {18y  {1/s) Status Exceeded
1. 088 SWBl =150 B.4% 29,9 SURCHARGED
1.881 SHB2 B._BpR a.9m B8 .4 SURCHBRGED
Z.a@l SH TAHRK [ =11 a.13 18.7 SURCHARGED
1,063 SWe3 = ELET .28 18,8 SURCHARGED
3.0688 PERHEABLE PAVIHG B, GEE 8.14 14.1 i
1.883 SHBh B BBE 1.23 16.3 SURCHARGED
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[The Flint Glass Works WREXHAM UNIVEREITY
G4 Jersey Street SW RESULTS AREA B3
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|Date 19/82/2823 14:39 Designed by aM
File 5W Area B2.mdx Checked by PEB
|Micro Drainage ‘Network Z91E.1
189 year Return Period Summary of Critical Results by Maximum Lewvel (Rank 1} for Proposed SW
Area B2
dimulation Criteria
Areal Reduction Factar 1,844 Additienal Flow - % of Total Flow @.0808
Hat Start (mins} B HaADD Factor ® 1ldmY/ha Storage 2.988
Hot Start Level [mmn) B Inlet Coeffiecient B.H@8

Manhole Headloss Coeff (Global) @.588 Flow per Persom per Day (L/perfday) @,989a
Foul Sewage per hectare {1/5) &, 048

Number of Input Hydrographs @  Mumber aof Offline Contrals @ Wumber of Time/Area Diagranms &
Humber of Online Controls 1 Munber of Storage Structures 2 Humber of Real Time Controls B8

aynthetic Ralnfall Details
Rainfall mModel FSR HS-G8 {mm} 18,888 Cv [(Sunner) 6,758
Region England and Wales Ratio B B.318 Cv (Winter) B.248
Margin for Flood Risk Warning {mm) 384.4a
Arnalysis Timestep 2.5 Second Increment (Extended)
TS Status am
oV Status OFF
Inertia Status OFF
Profile(s) Sunnmer and Winter
purationis) (mins) 15, 3@, 6@, 124, 744, 368, 488, 96R, 1448
Return Periodi{s) (years) i, 38, 194
Climate Change (X} B, B, 45
Hater Surcharged
LIS/ n Beturn Climate Firse (X} First (¥} First (I} Overflow Level Depth
4] Manma Starn Pariod Ch!l‘l:!‘ Su rfhll"! Flaod Overflow Act. {m} [(m}
1.8a8 SHWBl 36 Winter 1@E +45%  I8/15 Summer BE. 358 a.7%8
1.d8]1 SHB1 28 Hinter 18B +45% 38715 Summer H&. 319 4.819
2.daa W TA&NE 3@ Winter iBg +45% 38/38 Wintaer Hba.241 a.741
1.aaz SHB3 2@ Winter 18R +45%  3IBS15 Summer B&, 3242 a.843
3.008 PERMEAGBLE PAVING 68 Winter 1@@ +45% 188/68 Winter B&. 158 4.933
l.0a% SHBS 36 Winter 186 +45% 1/15% Summer BE,. 185 1.815%
Flooded Fipe
LS ME Volume Flow f Overflow Flow Level
i Mame {m*} Cap. {18y  {1/s) Status Exceeded
1.088 SWBl =150 I % 42.5 FLOOD RISK
1.881 SHB2 B._BBR 1:.33 H9.5 SURCHBRGED
Z.a@l SH TAHRK [ =11 a.3iF 17.8 FLIO RISE
1,063 SWe3 = ELET 1 56.2 FLODD RISE
3.0688 PERHEABLE PAVIHG B, GEE .21 28.2 FLODD RISE
1.883 SHBh B BBE 1.74 13.8 FLOGO RISK
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|Micro Drainage ‘Network Z91E.1

STORM SEWER DESTIGM by the Modified Rational Method

Deslgn Criteria for Proposed SW Area C

Pipe Sizes Pipe Manhole Sizes Manhole

F5R Rainfall Model - England and Wales

Return Periad (years) 2 PIMP (%) 188

H:-BB [(mn) 12.BBA add Flow / Climate Change (X) B

Ratlio R B,387 Minimum Backdrop Height (m) @.&88

Maximum Ralntall (#@/hr) 5@ Maximum Backdrop Height (m) 1.5@8

Maximum Time of Concentration {ming} I8 Min Design Depth for Oprtimisation (m) 1.208
Foul Sewage {lfs/hal} B.pdg Hin Wel for futo Design only (mf/s} 1.88

Yolumetric Runaff Coeff. B.T58 Min Slppe for Optimisation [L:X} 4BB

Beslgned with Level Sofflits

Metwork Design Table for Proposed SW Area C

¥ - Indicates pipe lenpgth does not match coordinates
# - Indicates pipe capacity « flowm

P¥  Length Fall Slepe I.Area T.E. Base k HYD DIA Section Type Auto

{m} {m} (d:d) (ha) (mins} Flew {(1/s) (mm) SECT (mm) Design
l.068 7,542 @.582 15,1 @.837 5.94 4.8 B, 68 ¢ 225 Plpe/Condult ]
1.861 I4.6004 6,171 198. 8 G 888  &.94 a.8 b.pa o 688 Pipe/Canduit &
Z.888 7.775 B.10F T7.8B @.83iF 5.a84d d4.a 8,684 p 225 FlpefConduit &
1.882 28,397 @.189 158.2 0.863  @.84 4.8 B, 688 o 688 Pipe/Condult &
3.808 G.962 B.388 IB.2 @._@8=s 5.8 4.8 b.pod o 225 Pipe/Conduit &
1.883  7.434 B, 853 148.7 @.89% 8,94 4.8 B, 608 o 158 Pipe/Conduit &

Hetwork Results Table

PR Rain T.C. US/TIL I I.Area I Base Foul Add Flow Vel Cap Flow
{mm/hr} (mins} {m) {ha) Flaw {178} (17s) (1/s) {m/s} (1/s) (1/%)

1,908 58,84 .84 87.088 d.837 @.5 @.8 @.8 3,38 134.7 5.8
1.881 S5é, 84 5.37 B5.488 8.123 #.8 8.8 #.8 1.72 487.3 16.7
2.aaa 8. dd .89 25 _DER d.a1z BB da_a d.4 1.48 5S9.8 4.3
l.0az 58, a4 .68 85.31% d.215 g.8 @.8 d.8 1,98 561.1 29.3
i.98a 5@, a4 5.83 26.008 a.885 .6 8.8 @.8 2,802 116.3 1i1.%
1.883% S, a4 5.76 E5.848 d.398 B.B da.a 8.8 B8.82 14.5%« §3I.9
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(111 hi o
MH AH HH AH MH Fipe Dut Pipes In
Mame CL (m) |Depth Conmection Odam..L*W PN Invart DClamater| PN Invart Diameter Backdrop
{m} i mm ) Level {m} {mm} Lewel {m} {mm {mm)
SWal R7.438 B,438 Open Manhole B 1,884 &7 .B@R 2315
Sk R7.288 | 1.488 Open Hanhole 1588 | 1,841 #5.488 600 | 1.PRR B&., 508 225 FI5
SWe3 86500 | B, B8 Open Manhole B 1,889 86, BBR 225
Swid BV .158 1,921 Open Hanhole 1588 | 1,842 B5. 229 G | 1. 881 B5.229 kil
. 0Bk B5.988 225 TG
SWaS BG.TSH | 8. 758 Open Manhole B3, a8 B . BaR 225
Shih RO GEH | 1.568 | dpen Manhole 108 | 1, i3 85 B4n 158 | 1.882 a5.a4a L
I pBR 45, 7aa 225 Fig
SWd4 H&6.605 | 1.B15 Open Hanhole 1z88 QUTEALL 1.883 84998 15@
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|Date 19/82/2023 14:47 Designed by aM
File 5W Area C.mdx Checked by PEB
|Micro Drainage ‘Network Z91E.1

PIPELINE SCHEDQULES for Proposed S5W Area C

Upstream Manhole

# - Indlcates plpe length dees not match coordinates

] Hyd Diam MH C.Level I.Level D.Depth MH AH DIAM., L*W
Sect (mm) Mame {m} {m} [m} Connection (mm}

1.daa o 115 SWal BY. 438 BT PR B._1p5 Open Manhole a
1.881 o G6BB SWEZ 87.H84d ES.408 1.2PB Open Manhole 18@a
2. 988 o 225 SWa3 BG6. A998  EG.BB8 B8.575 Open Manhole a
l1.a82 o BEB SWad4 BY. 158 25,225 1.311 Open Manhole 1Hgd
3.888 o 135 5SWA5s B6,754 R6.8B%  @.515 Open Manhole a
1.48% o 156 SWaE  B6. 688 8BS 848 1.418 Open Manhole 1868

FH Length 5lope HH C.Level I.Level D.Depth L1 Ad DIAM., L*W
{m) (1:M) Mame {m) {m}) {m} Connection [amj

1,988 F.542 15,1 S48z B .89 BG.588 2 1.875 Open Hanhole 1868
1.991 34 . p88d 1988 SWdd4 87.153 B5.229 1.321 Open Manhole 18a8
2.49aa F.775 TFT7.B SWE4 HY.15@ 85,988 1.B25 Dpen Manhole 1588
1.9462 28.397 156.2 SWA6 86,680 B5.848 6,968 Open Manhole 166
3.dda B.Bbd IB.1 LWE6 HE.HEE BS.Fdd B.E¥5 Dpen HManhole 1588
1.9a3 7,434 148.7 s4E4  B6.685 §4,.004  1.465 Open Hanhole 1208

Freg Flowing Outfall Details for Proposed SW Areg €

Dutfall Outfall €. Level I. Level Min oL L}

Fipe Number Nams (m} {m} I. Lavel {(mm} {mm}
{m})
1,843 SWBY EE.GBS  B4.99R d.88p 17ad a
P r Pr

Yolumetric Runaff Coeoff B. 754 sdditional Flow - ¥ of Total Flow B_pBER

Areal Reduction Factor 1,809 MAGD Facter ® 1@n'/ha Storage I.8088

Hot Start (mins} & Inlet Coeffleclent &, B0@

Hot Start Level (fAn) # Flow per Person per Day (Lfper/day) &.984

Manhole Headlozs Caoeff {(Global) B.58B Run Tine (mins) (2=
Faul Sewage per hectare {l/s)} B.84d Jutput Interwal (mins) 1

Number of Input Hydrogeaphs @ Number of OFfFline Controls @ Number of Time/drea Dlagrans @
Humnber af nline Contrals 1 Nunber of Storapge Structures 3 Wumber of Real Time Comtrols @

Raimfall Model F5R Profile Type Summer
Return Period {(years) 2 Cv (Summer] B@.75%8
Region Emgland and Wales v {Winter) A.348
M5-58 [mm) 12.888 Storm Duration (minms) i\
Ratia R B.387
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|Date 19/82/2023 14:47 Designed by aM
File 5W Area C.mdx Checked by PEB
|Micro Drainage ‘Network 2818.1
[1] nLer Pr
Hydro-Brake® Optimum Manhole: SWOG, DS/PN: 1.883, Volume (m*): 11.7
Unit Reference MO-S5CU-B150-388d8-1288-100R
Besign Head (n) 1,888
Design Flow (1f5) g8
Flush-FLo* Caleulated
ghjective Linear discharge profile
application surface
Sump Avallanle ¥as
Plameter (nn) 158
Invert Level [(m) BS, gdg
Hinimum Outlet Pipe Diameter (mm) 225
Suggestad Manhole Diameter {mm) 1288
Contral Points Head {m) Flow {1/s) fontrol Points Head (m) Flow {1/s)
besign Paint {({alculated) 1.888 g.a Kick-Fla® B34 11.2
Flush-Flo™ a.17s 11.5 | Meam Flow over Head Range = 8.2

The hydrelesgical calculations hawe been based on the Head/Blscharge relationship fer the Hydro-Brake® Dptimun as|
specified. Should another type of control device ather than a Hydro-Brake Optisun® be utilizsed then these
storage routing calculations will be invalidated

Depth {m} Flow {1/s) Depth {(m) Flew (1/s) Depth (m)} Flow {l/s) Depth {m} Flow (1/s) Depth {m) Flow {1/5)

g.188 6.8 &, Bad 48,3 . B8E 3l.6 4, g 44,1 T 088 V.9
d. 168 11.4 1,844 22,6 2. XBB 3.8 4, 5ad a6, 7 7508 59.9
d. 388 1.8 1,208 24.7 | 2. 488 4.5 5.aa4 45,1 E.088 B1.8
a.4ep 4.6 1.444d k. B Z.688 35.8 | 5.5dd 51.5 =.508 a3.6
d.588 15.3 1. 6484 28.13 3.8RR i5.4 | £, 384 53.7 . pRE 55.4
G.688 17.7 1,894 ig.@ 3.588 41.3 &, 584 55,8 9.588 67.2
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|WREXHAM UNIVERSITY '
SW RESULTS AREA

Designed by aM
Checked by PEB
‘Network 2818.1

Storage Structures for Proposed SW Area C

Porous Car Park Manhole: SW8l, DS/PN: 1,008

Infiltration Coefficient Base (m/hr) @.23da8@ wWidth {m} 15.5
Membrane Percalation (mmshr) SBE Length {m} 22.8
Hax Percolation (1/5s5) 48.1 5lope {1:X} 61.8
Safety Factor 2.8 Depreddicn Storapge {(mm) 5
Porosity d.3a Evaporation (mmnfday} 3
Invert Level [m) E7.888 Menbrane Depth (mm) 284

i Park Manh : PH:
Infiltration Coefficient Base {m/hr) @.2Qd0@ Width {m} 15.8
Membrane Percolation (mm/hr) E1:F Length {m} 15.8&
Hax Percolatien (1/5) 31.8 Slope {1:%} 45.8
Safety Factar 2.8 Depresslon STorape (mm) 5
Parosity a. 18 Evaporation [mnfday} L]
Invert Level (m) #&.880 Membrane Depth (mm) 2@4

Porous Car Park Manhole: SWAS, DS/PM: 3,888

Infiltration Coefficient Base (mfhr) B. 060583 Width [m) [
Membrane Fercolation {mmfhr) SHH Length (m) SB.B
Max Percolation {1/s) 42,3 Slope (1:X) zaa.m@
Satety Factor 2.8 Depression Starage (AR) 5
Porosity &.38 Evaporation {mnfday) i
Invert Level (m] B6. B84 Membrane Depth {mm} 208

B15982- 2818 Tnnovyze
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|Date 19/82/2023 14:47 Designed by aM
File 5W Area C.mdx Checked by PEB
|Micro Drainage ‘Network Z91E.1

1 vear Return Period Summary of Critical Results by Maximum Level (Rank 1) for Proposed SW Area
c
dimulation Criteris
Areal Reduction Factor 1.d84@ sdditienal Flow - % of Total Flow 8.808
Hat Start (mins} B HaADD Factor ® 1ldmY/ha Storage 2.988
Hot Start Level [mmn) B Inlet Coeffiecient B.H@8

Manhole Headloss Coeff (Global) @.588 Flow per Persom per Day (L/perfday) @,989a
Foul Sewage per hectare {1/5) &, 048

Number of Input Hydrographs @  Mumber aof Offline Contrals @ Wumber of Time/Area Diagranms &
Number of Online Controls 1 Munber of Storage Structures 3 Humber of Real Time Controls B8

Synthetic Ralnfall Pefails
Rainfall Model FSR H5-68 (mm)} 1B.884 Cv (Sunner) B8.758
Region England and Wales Ratio R B.38Y Cv (Winter) B.8248

Margin for Flood Risk Warning {mm) 384.4a

Analysis TimestTep 2.5 Second Incremnent (Extended)

BTS Status 0

oV Status OFF

Inertia Status OFF

Profile(s) Sunnmer and Winter

buratien(s) (mins) 15, 3@, 6@, 124, 248, 368, 488, 960, 1448

Return Period{s) (years) 1, 38, 194

Climate Change (X} B, 8, 45

Hater Surcharged Flooded
Us /A Return Climate First (X} First (¥} First {2} Overflow Lewvel De=pth Volume Flow [
PN Wame Storm  Period Change Surcharge Fload Owerflow hct. (m) (m) (m") Cap.

1.688 SHE1 68 Sumner 1 +a% BY. @24 -@. 28] &, B B.82
1.881 SHAEX 38 Winter 1 +8%  18/15 Sumner B5.483 -8 517 BogEd BB
I.pBB MBI 38 Winter 1 +@% 184,15 Summer gBE.234 8,191 B, 2ga B.BE
1.B82  SHE4 3@ Winter 1 +@%  3BS15 Sumner 85.475 =8, 354 &, fad B.B2
I.ep@  SHES 15 Winter 1 +0% 18915 Sunmer g6, @51 -8.174 &, S 8.11
1.8683 SHEG 38 Winter 1 +a% 1/15 Summer B5.473 8,283 &, g 1.19

Fipe

USFfMH Owverflow Flow

BN Hame (155}

1.888 SkKal
1.981 LKHa2
i.BBR  SWa3
1.883 SkWa4
3.668 SWas
1.881  SKa6

{1/s)

2.1
4.9
2.5
1.2
B.6
4.4

1

Status

oK
oK
DK
oK
oK
SURCHARGED

B15982- 2818 Tnnovyze
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18 year Return Perjod Susmary of Critical Results by Mawimum Level (Rank 1) for Proposed SW
Area C

Us/HH
PN HWame

1884 SHe1
1.881 SHOE
Z.ppE  SHBZ
LR SHBd
J.opeg  SHAES
1.883 SHad

Areal Reduction Factor 1.d84@
Hat Start (mins} B
Hot Start Level [mmn) B

Number of Input Hydragraphs @

dimulation Criteris

Sdditienal Flow - % of Toetal Flow 8.008
HaADD Factor ® 1ldmY/ha Storage 2.988

Inlegt Coeffipcient &, B84
Manhole Headloss Coeff (Global) @.588 Flow per Persom per Day (L/perfday) @,989a
Foul Sewage per hectare {1/5) 8,844

Humber aof Offline Controls @ Wumber of Time/Area Diagrams &

Number of Online Controls 1 Munber of Storage Structures 3 Humber of Real Time Controls B8

1%
L]
ad
3d
L)
L]

Starm

Wintar
Winter
Wintar
Winter
Winter
Winter

Rainfall Model

Gynthetlc Rainfall Details
FSR HWE-66 {mm} 18.888 Cv (Sunner) B.756

Margin for Flood Risk Warning {mm}

Analysis TimestTep

TS Status
oV Status

Inertia Status

Profile(s)

purationis) (mins) 15, 3@, 6@, 124,

Return Perlod{s) (years)

Return Climate
Period Change

£l
El:
2d
3d
3d
5a

Climate Chanpge (X}

Region England and Wales Ratio R B.38Y Cv (Winter) B.8248

iaa.a

2.5 Second Increnent [(Extended)

an
aGFF
OFF

Sumnar and Wintar

244, 368, 488, 960R, 148

1, 38, laa

First (X} First {¥) First (I} Overflow
Surcha rge Flaad Ower-flow hct,
+9%
+d%  AIB/15 Sunmer
+@% 184/15 Sunmmer
+@%  3IRJL5 Summer
+@% 189515 Sunmer
+8% 1/15 Summer
Fipe
USFfMH Owverflow Flow Lewvel
[ ] Mame (173)  (1l7s) Status Exceaded
1.808 SKHail 5.7 oK
1.8B81 S5SKaz2 21.1 SURCHARGEDX
I.BBR  SWa3 5.9 oK
1.882 SWa4 19,3 SURCHARGED
. BeE  SHas 13.13 oK
1.8831  SKHab 13.6 SURCHARGED

B15982- 2818 Tnnovyze
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Hater Surcharged Flooded

Lewel De=pth Volune
(m) (m) (m"]
Y. 847 -8.174 &, B
BB 254 . 250 B Bl
BE. 294 -8, 821 B, 2ga
86,245 2,416 &, fad
B6. 294 -8.821 &, S
BE. 241 1.851 &, g




S5cott Hughes Design Ltd
|The Flint Glass Works
G4 Jersey Street

HManchester

Ma oIk

|Date 19/82/2023 14:47

File 5W Area C.mdx

|Micro Drainage

WREXHAM UNIVERSITY
SW RESULTS AREA

[Page 7

Designed by aM
Checked by PEB
‘Network 2818.1

188 year Return Period Summary of Ceitical Results by Maximum Lewel (Rank 1) for Proposed Sk

1. B
1,881
P
L.ea2
-
1.883

Number of Input Hydragraphs @

Us/HH
Wame

SHEl
SHaz
AT E]
SHE4
SHE5
SHAG

Areal Reduction Factor 1.d84@
Hat Start (mins}
Hot Start Level [mmn)

Area C

dimulation Criteris

Additienal Flow - ¥ of Total Flow 8.008

HaADD Factor ® 1ldmY/ha Storage 2.988
Inlegt Coeffipcient &, B84
Manhole Headloss Coeff (Global) @.588 Flow per Persom per Day (L/perfday) @,989a

Foul Sewage per hectare {1/5) 8,844

Humber aof Offline Controls @ Wumber of Time/Area Diagrams &

Number of Online Controls 1 Munber of Storage Structures 3 Humber of Real Time Controls B8

1%
aEl
ad
5
L)
GE

Starm

Wintar
Winter
Wintar
Winter
Winter
Winter

Rainfall Model

Gynthetlc Rainfall Details
FSR HWE-66 {mm} 18.888 Cv (Sunner) B.756

Region England and Wales

Margin for Flood Risk Warning {mm}

Analysis TimestTep

TS
o

Status
Status

Inertia Status

Profile(s)

Return Perlod{s) (years)

Return Climate
Period Change

1aa
18
1da
laa
laa
lag

Climate Chanpge (X}

purationis) (mins) 15, 3@, 6@, 124,

Ratiao R

B. 387 Cv (Winter) B. 248

iaa.a

2.5 Second Increnent [(Extended)

an
aGFF
OFF

Sumnar and Wintar

244, 368, 488, 960R, 148

1, 38, laa

First (¥} First {2} Overflow

First (X}
Sur:hargt Flaad
+45%
+45% IB/15 Sunmner
+45% 184/15 Summar
+45%  3IR/15 Summer
+45% 1849/15 Sunner
+45% 1715 Swmmer
Fipe
USFfMH Owverflow Flow
[ ] Mame (173)  (1l7s)
1.808 SKHail ig. g
1.8B81 S5SKaz2 5.2
I.BBR  SWa3 1.4
1.882 SWa4 7.8
. BeE  SHas 15.49
1.881  SKHag 16,6

Owerflow

Status

oK
SURCHARGED
FLOOD RISK
SURCHARGED
FLOOD RISK
FLOOD RISK
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At

Level
Excended

B, B, 45

Hater Surcharged Flooded

Lewel De=pth Volune
(m) (m) (m"]
BY. 867 -@.154 &, B
BEB. 583 #.583 B Bl
B&.582 8,357 B, 2ga
i6.581 8,752 &, fad
86,5083 #, 358 &, Sdd
BE.578 1.388 &, gdd

Flow f
Cap.

B.1%
BB
B.23
EN
#.21
.13
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Appendix C — Drainage Maintenance Schedule



WREXHAM GLYNDWR UNIVERSITY - DRAINAGE MAINTENANCE SCHEDULE

Organisation responsible for maintenancea:

Caontact Details = Mame:

Mumber:

Cocuments:

- Drainags Layouf

SUDSE have been specified for the site fo promote sustainable management of surface water for both
flow attenuation and water quality. This decument oullines the maintenance schedules for sach system
in order to maintain the efficiency of the drainage netwark, The schedules have been created based on
guidancs from CIRLA CYE3.

Table 1: Pipes and Manholes Maintenance Schedule

Visual inspection of covers, gratings and | Annually or as required.

manhole chambers.
Ciccasional mainlenance

Cleaning oul manholes, Annually or &% reguined,

COTY ingpection of drainage pipes, Annually or as reguired,

Reactive cleaning of manholes and drains. | During flooding events.

Cleaning out drains by water jetting. A5 required.
Remedial actions Replace damaged covers, grating and &z required.
manhola componants.
Rehabilitation = repairs, relining  or | As determined by inspactions
replacement.

Table 2: Geocellular Tank Maintenance Schedule

Inspect and identify areas that are not | Monthly  for 3 months,  then

ocperating  correctly. If required, take | annually or as required
remadial action

Regular Maintenanca

Remove debris from the catchment | Monthly
surface

" Remove sediment from pre-treatment Annually
structures




Repair /rehabilitate  inletsfoutlel  and | As required
venls

Remedal Actions

Inspecl inlets, outlets and vents to ensure | Annually
Manitoring they are in good condition and operating
as designed.

Survey Inzide of tank for sediment build | Every 5 yvears or where concerned
up and remove is necessary about operation

Table 3: Silt Traps

Remova littar and dekbris Monthly or as raguirad.
Regular maintenance

Cleaning out manholes, Bonthly or as required.

Inspect inlets and Outlets and Pipework for | Six Manthily
Silt Accumulation and establish suitable silt
removal frequencias.

Remove Sedimeant from Inlets, Qullets and | As Required
Pipswiork

Table 4: Pervious Paving

Regular maintenance Brushing and vacuuming Cince a year, after leaf fall, or
istandard cosmetic sweep over reduced frequency as required,
whiale surface) basad on sile — specific
observations of clogging or
manulacturer recammendations
— pay particular attention fo
areas whara walar runs inko
perviaus surface from adjacent
imparmeakble areas as this area
is most likely to collect the most

sadimant.
Docasional maintenance Slabilise and mow contribuling As raguired
and adjacent areas.
Removal of weeds or Az required — onoe per year on

managemeant using glyphospate | less frequently used pavement.
applied directly info the weeds by
an applicator rather than
spraying,

Remedial actions Remedial work to any Az required
daprassions, rulling and cracked
or broken blocks considerad
datrimantal to the structural
hazard o users and replace lost
jointing material.

Remediata any landscape which, | As reguirad
through vegetation maintenance




or soil slip, has been raised o
within S0mm o the level of the
paving.

Rehabilitation of surface and
upper substructure by remedial
Sweaping.

Ewary 10 to 15 years or as
required (if infiltration
parformancs is reduced dus Lo

significant clogging).

Maonitoring

Initial inspection

Menthly for three menths after
installation

Inspect for evidence of poor
operation and ! or weed growth -
if required, lake remadial action.

Threa monthly, 48 hours after
large stormig in first six manths,

Inspect sill accurmulation rates annually
and establish appropriate

brushing frequenciss.

Monilor inspection chambars. annually
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Appendix D - Correspondances



Cyfoeth
Naturiol
Cymru

Ein cyf/Our ref; CAS-178800-P7C8
Eich cyt/Your ref: P/2021/0967

Maes ¥ Ffynnon,

Natural Penrhosgarnedd,

Resources Bangar,

Wales Gwynedd

LLS7T2DW

Wrexham County Borough Council,
The Guildhall, abostiemail: .
Wrexham, northplanning@cyfosthnaturioleymeu, gov.uk
LL11 1AY
17/01/2022
Dear SirfMadam,

BWRIAD / PROPOSAL: TYNNU AMOD 18 CANIATIAD CYNLLUNIO P/2018/0666 [
REMOVAL OF CONDITION 18 OF PLANNING PERMISSION P/2018/0666

LLEOLIAD / LOCATION: GLYNDWR UNIVERSITY, MOLD ROAD, WREXHAM, LL11
ZAW

Thank you for consulting Cyfoeth Maturiol Cymru / Natural Resources Wales about the
above, which we received on 8" January 2022,

We have no comments to make in relation to the removal of condition 9 and provide
the following advice.

Foul Drainage

We note the site is within the catchment of the River Dee and Bala Lake Special Area of
Conservation (SAC).

As you are aware, on the 21st January 2021, we published an evidence package outlining
phosphorus leveals for all iver SACs across Wales. As part of this package, we issuad a
Planning Position Statermnent, in which we advised that any proposed development that might
increase the amount of phosphate within a river SAC catchment could lead to damaging
effects to the SAC. Therefore, such proposals should be screened through a Habitats
Regulations Assessment (HRA), to determine whether they are likely to have a significant
effect on the SAC,

The suitability of foul drainage arrangements for the proposed development is a matter for
the LPA to determine. We therefore advise you to seek further information from the applicant
in relation to foul drainage for any relevant future discharge of conditions submission for this
proposal,

For further information, please refer to the Flanning Advice on our website.

Croesewir gohebeth yn y Gymrasg a'tr Sassneg
Crorrespardence walcomad in Waish and English



If you have any queries on the above, please do not hesitate to contact us.
Yn gywir [ Yours faithfully,
Rachael Burke

Cynghorydd - Cynllunio Datblygu 7 Advisor - Development Planning
Cyfoath MNaturiol Cymru / Natural Resources Wales

www naturalresourceswales.gov.uk
v Ciloathnaluralcymiru.gov.uk PEQ'E 2of 2



27/05/2022

P/2021/0967 - Response to Natural Resources Wales (NRW)
representation dated 17th Jan'22

P/2021/096T - REMOVAL OF CONDITION 18 OF PLANNING PERMISSION P/2018/0666

In accordance with their standing advice to LPAs, our understanding is that NRW have raised
concerns ragarding foul drainage, associated with the poteantial to increasa the amount of
phosphate within a river SAC catchment, in this case being the River Dee and Bala Lake SAC.

In line with this reprasentation, tha LPA have exprassed that the developmant is likely to increase
foul water flows to the WWTW (Five Fords) and therefore result in an increase in phosphate
discharges into the SAC and, as such, would not be able to support the application at the present
time.

Itis on this matter that we respond on behalf of the applicant, our conclusion reachad being that
there will not be an increase in foul water flows to the WWTW as a result of the approved
development on the Plas Coch campus. In fact, the final cutcome is to the contrary to the Council's
position, in that resultant development has the potential to reduce foul water flows.

Hence, in accordance with NREW s own standing advice to LPAs, it must be concluded that the
proposal satisfles the following and so facilitate the LPA to prograss the determination of the
planning application:

The following developments can be screened oul as not ikely to have a significant effect on a river
SAC in refation to phosphorus inputs, as there is unlikely to be a source of addifional phosphorus
or pathway for impacts:

= any development that does not increase the volume of fouwl wastewater

Justification

Our approach is o apply the samea principles as thosea applied by Edwards Homes in thair
application (P/2021/0812) for discharge of condition no. 18 of PP P/2018/0671, this requiring

submission of a scheme for the comprehensive and integrated drainage of the site indicating
provision for foul water, surface walter and land drainage. In summary our approach is as follows:

«  Comparison of the basaline position (at the timea of determination of the ariginal planning
application) on foul water flow f water usage against the proposed position (with the PP
implemented) on foul water / water usage applicable to the site

= With the benefit of a foul appliances survey across the Plas Coch campus and applying
pre-pandemic student numbers across the campus we are able 1o generate a daily tolal
water uzage for the campus = this gives us our baseline.

Cant.f

1+
Cass d%ﬂhtﬂﬂ WA, sidyashton.co,ulk
| Architecture + Building Surveying + Town Planning



27/05/2022

«  We have assessed the permission (P/2018/0666) and its constituent parts, have assessed
eurrant and projected student numbers and applied tha principles of more efficient systems
being installed across the campus (toilets, was basins, showers etc..) = this gives us our
proposed.

«  We present a no net increase, future position actually represents a reduction in water
usage at tha site.

When presented with the basaline : proposad position on water usage for application P/2021/0912,
MEW responded as follows:

Thank you for the additional information included in your email. Provided that you are in
agreement, we confirm thal the information submitted is sufficient fo demonstrate thaf the

development is unlikely to increase the amount of phosphorous entering the River Dee and Bala
Lake SAC cafchment. We are therefore satisfied that the proposal is not likely fo have a significant

effect an the River Dee an Bala Lake SAC.

Our expectation is that, further to submission of this response statement, NEW's response will
mirror the above.

Foul water appliances survey = Plas Coch campus

The building surveying team at Cassidy + Ashton have undertaken a foul appliances survay across
the entire Plas Coch campus. The following text is to be read in conjunciion with the survey
infermation, submitted separately. This breaks down into the following:

Buildings to be demolished

« 32 na, WC's (A) (1 with a long flush, 20 with a meadium flush and 11 with a small flush)

« 58 no. taps/basins (B) (none with infrared sensors, 7 no. lever handle mixer taps, 21 no.
parcussion typa taps and 30 no. turn type taps)

« 2 na. shower units (C)

« B no. ceramic bowl urinals (D) (none with infrared sensors)

« 4 no. ceramic slab urinals (E) (none with infrared sensors)

Applying the fellowing industry recognised waler usage rales:

«  Conventional WC's — use 9 litres (F) or more per flush

«  Conventional wash hand basin taps have a flow rate of approx. 10 litres [(G) per minute

«  Conventional urinals, installed before 1994 (there are 4 ceramic slab urinals in the
Engineering Block which is o be demolished), use between 7 and 22 litres per flush
(equatas to average of 15 litres (H) per flush)

Conl../
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«  Many standard showers will operate around the 0.2 litres per second which equates to 12
litres (1) par minute. With an average shower tima of five minutes, that quickly stacks up to
G0 lifres of water per user. There are two shower units being remaved from the Human
Parformance Lab (Alive Hub)

Theoretically, if all appliances were in use at the sama time, the buildings would genarate:
1,1072 litres of water (A x F)+{B x G)+(C x I)+(D x H)+(E x H).

This gives us a baseline figure, based on the position at the time of determination of the DBGE
planning permission.

MNew buld aelemeants

« 48 no, WC's (J) (all 48 WC's with a water-saving low flush)
» 32 no. taps/basins (K) (all 32 taps with water-saving infrared sensors)
« 9 no. ceramic bowl urinals (L) {all 9 urinals with water-saving infrared sansors)

Applying the following industry recognised water usage rates:

«  Low-flush watar-saving WC's - use 6 litres (M) per flush

«  The 1999 Water Regulations require that the flow rate of a tap does not exceed 3.6 litres
(N) per minute whare basins have no plug

»  Modem taps with infrared sensors will reduce the water usage and also enable the users to
wash their hands hygienically

«  Modemn conventional urinals use apprax. 11 (0) litres per flush.,
«  Mew Ultra Low Waler Urinals ulilize only 1 pint or 0.57 litres of water or less per flush.
These syslems combine the fixture with either a manual | infrared sensor-operated flush.

Theoretically, if all appliances were in use at the same time, the buildings would generate:
502.20 litres of water (J x M)+{K x N}+{L x O).

This gives us a proposed figure, based on the new elements of the 0666 planning permission
baing implamentad.
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The remainder

The remainder of the buildings on site will sither remain unchanged or be refurbished. In light of
this, it is fair to declare that the resultant water usage would represent no net increase. In fact, the
resultant situation would in fact be & decreasa in resultant water usage, as existing appliances are
replaced with new more afficient installations through a phased programme of works across the
CAMPUS,

In summary, the proposed position (subject to the implementation of the 0666 planning
permission) at the Plas Coch campus represents more than a 50% reduction in the volume
of waste water generated.

Wrexham Glyndwr University's numbers on Plas Coch Campus

The following represents a summary of numbers of students enrolled, plus staff, relevant to the
Plas Coch Campus. Taking the 2018/19 academic year as the baseline date (relating to the period
when the D666 planning application was determinad) and working towards a projected timeframe
of the completion of developmant phases on the campus, on the back of the 0666 planning

permission.
-——PROJECTED——
18/19 2223 23/24 24/25
Students Total 3308 3400 3400 3400
Staff Total 300 300 300 300
On site total 2886° 2220* 2220 2220

The above figuras are a combination of full ime and part time students & staff.

The uplift in 20027 and 27/22 is most ikely & reflection of repeat year students through the Cowvid
period,

*A factor of 80% iz applied o the 20718713 figure, representing a realisfic figure for actual people
allending on site. A number of courses are remole learming and some slalff are not based on
CAMPUE.

Academic years 2019/20, 202021 and 2021/22 are not referenced in the table, in light of the global
pandemic and associated lockdowns. Such an exceptional circumstance doas not reflect a typical
pasifion in time, hence any associated figures would not be representative.
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**A factor of 60% is applied fo the projected figures 2022/23, 23724 & 24725, as the university
applies the principles of the newly adopted Active Learning Framework (ALF). This combines
making the best use of the cn-campus leaming spaces with sfudeni-focused online learning
content that can be accessed anytime, anywhere,

ALF embodies ways of feaching and learning that create and support a sense of belonging for
students. It was created by staff across the university and there are a series of ALF champions
who guide and encourage their colleagues.

It's important to nofe, too, that whilte ALF has proved invaluable dunng the pandemic, this was parf
of a wider change at Glyndwr which they were already working lowards, It's flexible, accessible
and inclusive - and like everything Glynawr doeas, it puts the student experience right at its heart.

Conclusions

When comparing the baseline figure (at the time the planning application was determined)
against the proposzed position [subject to the implementation of the 0666 planning
permission) at the Plas Coch campus, the position represents more than a 50% reduction in
the volume of waste water generated.

In tandem with this, occupancy across the Plas Coch campus will be reduced over the
forthcoming years, this being directly applicable to the timeframe for the implementation of
all elements of the 0666 planning permission.

Hence, in accordance with NRW's own standing advice to LPAs, it must be concluded that,
as the development has been screened out to confirm that it does not increase the volume
of foul wastewater and hence is not likely to have a significant effect on a river SAC in
relation to phosphorus inputs, as there is unlikely to be a source of additional phosphorus
or pathway for impacis proposal, NRW's position is one of no objection and so facilitates
the LPA to progress the determination of the planning application.
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