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Bruce Wickham

From: Gaskin Louise <Louise.Gaskin@dwrcymru.com>
Sent: 22 March 2018 11:49

To: Bruce Wickham

Subject: RE: Exisitng Trade effluent Dischagre Consent
Hi Bruce,

| have spoken with our Network manager. 15 litres per second would not be possible, 5 litres per second should be
acceptable.

Kind regards,
Louise

Louise Gaskin

Trade Effluent Officer

| Science & Business Improvement | Trade Effluent | Dwr Cymru Welsh Water
Kinmel Park Depot, Royal Welch Avenue, Bodelwyddan, Denbighshire, LL19 5TQ
&: 07392282591

&: 01286 832961

t4dLouise.Gaskin@Dwrcymru.com

Dwr Cymru
Welsh Water

From: Bruce Wickham [mailto:brucewickham@terraconsult.co.uk]
Sent: 15 March 2018 12:02

To: Gaskin Louise <Louise.Gaskin@dwrcymru.com>

Cc: Deepak Kharat <deepakkharat@terraconsult.co.uk>

Subject: RE: Exisitng Trade effluent Dischagre Consent

skkskokskskokk External Mall skkoskokskckksk
Hi Louise,

Thanks for getting back to me. As for the chlorine treatment, | am not sure what levels the treated trade effluent will
have for chloride or free chlorine, | will find this out from the client.

| will aim to have the compete the application froms ready and submitted to you either on Friday or early next week.

Kind regards,

Bruce Wickham

Environmental Engineer

01925 291111



St Helens: Bold Business Centre, Bold Lane, Sutton, St. Helens, WA9 4TX Tel: +44 (0)1925 291111
Colchester: Dugard House, Peartree Road, Colchester, Essex, CO3 OUL Tel: +44 (0)1206 585600

Email: mailbox@terraconsult.co.uk Website: www.terraconsult.co.uk

From: Gaskin Louise [mailto:Louise.Gaskin@dwrcymru.com]
Sent: 15 March 2018 11:56

To: Bruce Wickham

Subject: FW: Exisitng Trade effluent Dischagre Consent

Good Morning,

| can confirm there was a trade effluent consent held by GDF Suez Shotton. This was surrendered by them once all
infrastructure was removed from the site to prevent any illegal discharge to sewer. The consent was formally
revoked in March 2015, as such | do not have a copy readily available.

Each application is assessed on a case by case basis and as such any previous consents held are not considered when
assessing new applications.

Kind regards,
Louise

Louise Gaskin

Trade Effluent Officer

| Science & Business Improvement | Trade Effluent | Dwr Cymru Welsh Water
Kinmel Park Depot, Royal Welch Avenue, Bodelwyddan, Denbighshire, LL19 5TQ
Z&: 07392282591

&: 01286 832961

>dLouise.Gaskin@Dwrcymru.com

Dwr Cymru
Welsh Water

From: Bruce Wickham [mailto:brucewickham@terraconsult.co.uk]
Sent: 14 March 2018 12:35

To: Trade Effluent <Trade.Effluent@dwrcymru.com>

Subject: Exisitng Trade effluent Dischagre Consent

skkskokskskokk EXtemal Mall skkoskkskckksk
Dear Sir/ Madam,

| would like to enquire about an existing (or previous) trade effluent Consent to Discharge for the previous
PowerStation (CHP Shotton Power station) located at the following address: 49 Weighbridge Rd, Deeside, CH5 2LF
(See attachment for more details). Could you check your resister to see if you have a record of the trade effluent

Consent to Discharge, and forward it to me please.

Kind regards,

Bruce Wickham

Environmental Engineer

01925 291111



St Helens: Bold Business Centre, Bold Lane, Sutton, St. Helens, WA9 4TX Tel: +44 (0)1925 291111
Colchester: Dugard House, Peartree Road, Colchester, Essex, CO3 OUL Tel: +44 (0)1206 585600

Email: mailbox@terraconsult.co.uk Website: www.terraconsult.co.uk

St Helens: Bold Business Centre, Bold Lane, Sutton, St. Helens, WA9 4TX Tel: +44 (0)1925 291111
Colchester: Dugard House, Peartree Road, Colchester, Essex, CO3 OUL Tel: +44 (0)1206 585600

Email: mailbox@terraconsult.co.uk Website: www.terraconsult.co.uk

Dwr Cymru Welsh Water is firmly
committed to water conservation and promoting water efficiency. Please log on to our website
www.dwrcymru.com/waterefficiency to find out how you can become water wise. Mae Dwr Cymru Welsh
Water wedi ymrwymo 1 warchod adnoddau dwr a hyrwyddo defnydd dwr effeithiol. Mae cyngor i' ch helpu
1 ddefnyddio dwr yn ddoeth yn www.dwrcymru.com/waterefficiency

sk ok s sk sk sk sk sk ok s sk sk sk sk sk sk s sk sk sk sk sk sk s sk sk sk sk sk sk s sk sk sk sk sk sk s sk sk sk sk sk sk s sk sk sk sk sk s sk sk skeosk sk s sk sk skeosk sk skokosk kok ThlS email and any

file attached is confidential. If you are not a named recipient or believe you may have received this email in
error please delete from your system and promptly inform the sender. Dwr Cymru Cyf (trading as Welsh
Water) is a company registered in England and Wales, number 02366777, registered office Pentwyn Road,
Nelson, Treharris, Mid Glamorgan CF46 6LY. Mae’r neges e-bost yma ac unrhyw ffeil sydd ynghlwm
wrthi'n gyfrinachol. Os nad chi yw’r derbynnydd a enwir, neu os ydych chi’n credu eich bod wedi derbyn y
neges yma ar gam, dylech ei dileu o’ch system ar unwaith a hysbysu’r anfonwr. Cwmni sydd wedi ei
gofrestru yng Nghymru yw DWr Cymru Cyf (yn masnachu fel DWr Cymru), ei rif cofrestredig yw
02366777, ac mae ei swyddfa gofrestredig yn Heol Pentwyn, Nelson, Treharris, Morgannwg Ganol CF46

St Helens: Bold Business Centre, Bold Lane, Sutton, St. Helens, WA9 4TX Tel: +44 (0)1925 291111
Colchester: Dugard House, Peartree Road, Colchester, Essex, CO3 OUL Tel: +44 (0)1206 585600

Email: mailbox@terraconsult.co.uk Website: www.terraconsult.co.uk
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gofrestru yng Nghymru yw Dwr Cymru Cyf (yn masnachu fel Dwr Cymru), ei rif cofrestredig yw
02366777, ac mae ei swyddfa gofrestredig yn Heol Pentwyn, Nelson, Treharris, Morgannwg Ganol CF46



Proposed ArrowBio Plant, Flintshire Enterprise Zone 4, North Wales
Flood Consequence Assessment and
Conceptual Surface & Foul Water Management Plan

Appendix 8

Microdrainage Analyses — Foul Water Drainage

March 2018 Report No 3484/R07
Issue 1



TerraConsult Ltd

Page 1

Bold Business Centre
Sutton
St Helens WA9 4TX

3484 - ArrowBio Plant
Foul Water Drainage

Date 23/03/2018
File 3484 - ARROW BIO PLANT

Designed by BNW
FOUL WATER DRAIN... |Checked by DBK

Micro Drainage

Network 2017.1.1

Time Area Diagram for Foul - Main

Time Area

(mins) (ha)
0-4 0.000
Total Area Contributing (ha) = 0.000
Total Pipe Volume (m®) = 4.459

©1982-2017 XP Solutions




TerraConsult Ltd

Page 2

Bold Business Centre

3484 - ArrowBio Plant

Sutton Foul Water Drainage
St Helens WA9 4TX

Date 23/03/2018 Designed by BNW
File 3484 - ARROW BIO PLANT - FOUL WATER DRAIN... |Checked by DBK

Micro Drainage

Network 2017.1.1

Fl.
Fl.
Fl.

F2.

Fl.
Fl.

PN

000
001
002

000

003
004

Existing Network Details for Foul - Main
Length Fall Slope I.Area T.E. Base k HYD DIA
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm)
38.000 0.475 80.0 0.000 2.00 4.6 1.500 o 5
45.000 0.563 80.0 0.000 0.00 0.0 1.500 o 5
58.000 0.725 80.0 0.000 0.00 0.0 1.500 ¢} 5
13.000 0.650 20.0 0.000 2.00 0.5 1.500 o 150
41.000 0.513 80.0 0.000 0.00 0.0 1.500 o 22
2.700 0.034 80.0 0.000 0.00 0.0 1.500 o 22
Network Results Table
PN US/IL & I.Area £ Base Vel Cap
(m) (ha) Flow (1/s) (m/s) (1/s)
F1.000 9.350 0.000 4.6 0.98 17.3
F1.001 8.875 0.000 4.6 0.98 17.3
F1.002 8.313 0.000 4.6 0.98 17.3
F2.000 8.350 0.000 0.5 1.96 34.7
F1.003 7.588 0.000 5.1 1.28 51.1
F1.004 7.076 0.000 5.1 1.28 51.1

Section Type

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit

Pipe/Conduit
Pipe/Conduit

©1982-2017 XP Solutions




TerraConsult Ltd

Page

Bold Business Centre
Sutton
St Helens WA9 4TX

3484 - ArrowBio Plant
Foul Water Drainage

Date 23/03/2018

Designed by BNW

File 3484 - ARROW BIO PLANT - FOUL WATER DRAIN... |Checked by DBK

Micro Drainage

Network 2017.1.1

Manhole Schedules for Foul - Main

MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) |Depth | Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
F1|10.000|0.650 | Open Manhole 1200 | F1.000 9.350 150
F2| 9.800|0.925|Open Manhole 1200 | F1.001 8.875 150 | F1.000 8.875 150
F3 9.400{1.088 | Open Manhole 1200 | F1.002 8.313 150 | F1.001 8.313 150
F7| 9.000|0.650 |Open Manhole 1200 | F2.000 8.350 150
F8 9.100{1.512 | Open Manhole 1200 | F1.003 7.588 225 |F1.002 7.588 150
F2.000 7.700 150 37
F9 8.500 |1.425 | Open Manhole 1200 | F1.004 7.076 225 |F1.003 7.076 225
F| 8.500]1.458 | Open Manhole 0 OUTFALL F1.004 7.042 225

©1982-2017 XP Solutions




TerraConsult Ltd

Page 4

Bold Business Centre
Sutton
St Helens WA9 4TX

3484 - ArrowBio Plant
Foul Water Drainage

Date 23/03/2018
File 3484 - ARROW BIO PLANT

FOUL WATER DRAIN...

Designed by BNW
Checked by DBK

Micro Drainage

Network 2017.1.1

PN

F1.000
F1.001
F1.002

F2.000

F1.003
F1.004

Fl.
Fl.
Fl.

F2.

Fl.
Fl.

PN

000
001
002

000

003
004

PIPELINE SCHEDULES for Foul - Main

Upstream Manhole

Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)
o 150 Fl 10.000 9.35 0.500 Open Manhole 1200
o 150 F2 9.800 8.875 0.775 Open Manhole 1200
o 150 F3 9.400 8. 0.937 Open Manhole 1200
o 150 F7 9.000 8.350 0.500 Open Manhole 1200
o 225 F8 9.100 7.5 1.287 Open Manhole 1200
o 225 F9 8.500 7.076 1.199 Open Manhole 1200
Downstream Manhole
Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection (mm)
38.000 80.0 F2 9.800 8.875 0.775 Open Manhole 1200
45.000 80.0 F3 9.400 8.313 0.938 Open Manhole 1200
58.000 80.0 F8 9.100 7.588 1.362 Open Manhole 1200
13.000 20.0 F8 9.100 7.700 1.250 Open Manhole 1200
41.000 80.0 F9 8.500 7.076 1.200 Open Manhole 1200
2.700 80.0 F 8.500 7.042 1.233 Open Manhole 0

©1982-2017 XP Solutions




TerraConsult Ltd

Page 5

Bold Business Centre
Sutton
St Helens WA9 4TX

3484

Foul Water Drainage

- ArrowBio Plant

Date 23/03/2018
File 3484 - ARROW BIO PLANT

FOUL WATER DRAIN...

Designed by BNW
Checked by DBK

Micro Drainage

Network 2017.1.1

Pipe

R N R

.000
.001
.002
.000
.003
.004

Area Summary for Foul - Main

PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

- - 100 0.000 0.000 0.000
- - 100 0.000 0.000 0.000
- - 100 0.000 0.000 0.000
- - 100 0.000 0.000 0.000
- - 100 0.000 0.000 0.000
- - 100 0.000 0.000 0.000
Total Total Total
0.000 0.000 0.000

©1982-2017 XP Solutions




TerraConsult Ltd

Page 6

Bold Business Centre

3484 - ArrowBio Plant

Sutton Foul Water Drainage
St Helens WA9 4TX
Date 23/03/2018 Designed by BNW
File 3484 - ARROW BIO PLANT - FOUL WATER DRAIN... |Checked by DBK
Micro Drainage Network 2017.1.1
Network Classifications for Foul - Main
PN USMH Pipe Min Cover Max Cover Pipe Type MH MH MH Ring MH Type
Name Dia Depth Depth Dia Width Depth
(mm) (m) (m) (mm)  (mm) (m)
F1.000 Fl 150 0.500 0.775 Unclassified 1200 0 0.500 Unclassified
F1.001 F2 150 0.775 0.938 Unclassified 1200 0 0.775 Unclassified
F1.002 F3 150 0.937 1.362 Unclassified 1200 0 0.937 Unclassified
F2.000 F7 150 0.500 1.250 Unclassified 1200 0 0.500 Unclassified
F1.003 F8 225 1.200 1.287 Unclassified 1200 0 1.287 Unclassified
F1.004 F9 225 1.199 1.233 Unclassified 1200 0 1.199 Unclassified
Free Flowing Outfall Details for Foul - Main
Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
F1.004 F 8.500 7.042 0.000 0 0
Simulation Criteria for Foul - Main

Volumetric Runoff Coeff 0.840 Hot Start Level (mm)
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global)
Hot Start (mins) 0 Foul Sewage per hectare (1/s)

Number of Input Hydrographs 0
Number of Online Controls

0.500
0.000

Number of Offline Controls

0 Additional Flow - % of Total Flow
MADD Factor * 10m®*/ha Storage
Inlet Coeffiecient

Synthetic Rainfall Details

Rainfall Model FSR
100 M5-60

Return Period (years)

Region England and Wales
(mm)

0
2

Ratio R
18.000 Profile Type Winter

.000 Flow per Person per Day (l/per/day)
.000 Run Time (mins)
.800 Output Interval (mins)

0 Number of Time/Area Diagrams 0
0 Number of Storage Structures 0 Number of Real Time Controls 0

0.370

0.000
60
1

©1982-2017 XP Solutions




TerraConsult Ltd

Page 7

Bold Business Centre
Sutton
St Helens WA9 4TX

3484
Foul Water Drainage

- ArrowBio Plant

Date 23/03/2018
File 3484 - ARROW BIO PLANT

Designed by BNW
FOUL WATER DRAIN... |Checked by DBK

Micro Drainage

Network 2017.1.1

Synthetic Rainfall Details

Cv (Summer) 0.750 Cv (Winter)

Manhole Headloss for Foul

0.840 Storm Duration (mins)

- Main

Fl.
Fl.
Fl.
F2.
Fl.
Fl.

PN

000
001
002
000
003
004

US/MH
Name

Fl
F2
F3
F7
F8
F9

US/MH
Headloss

o o oo oo

.500
.500
.500
.500
.500
.500

30

©1982-2017 XP Solutions




TerraConsult Ltd
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Bold Business Centre

3484 - ArrowBio Plant

Sutton Foul Water Drainage
St Helens WA9 4TX

Date 23/03/2018 Designed by BNW
File 3484 - ARROW BIO PLANT - FOUL WATER DRAIN... |Checked by DBK

Micro Drainage

Network 2017.1.1

US/MH

PN Name
F1.000 F1l
F1.001 F2
F1.002 F3
F2.000 F7
F1.003 F8
F1.004 F9

Summary of Critical Results by Maximum Level (Rank 1) for Foul - Main

Simulation Criteria
Manhole Headloss Coeff (Global) 0.500
Foul Sewage per hectare (1/s) 0.000

Areal Reduction Factor 1.000
Hot Start (mins) 0

MADD Factor * 10m3®/ha Storage 2.000
Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (1l/per/day) 0.000
Number of Input Hydrographs 0 Number of Offline Controls O Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 0.750
Region England and Wales Ratio R 0.370 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 100.0 DTS Status ON Inertia Status OFF
Analysis Timestep Fine DVD Status OFF

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440, 10080

Return Period(s) (years) 1, 30, 100

Climate Change (%) 0o, 0, 0

Water Surcharged Flooded Pipe
Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume Flow / Overflow Flow Level
Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s) Status Exceeded

30 Summer 30 +0% 9.403 -0.097 0.000 0.27 4.6 OK
240 Winter 30 +0% 8.928 -0.097 0.000 0.27 4.6 OK
360 Winter 100 +0% 8.366 -0.097 0.000 0.27 4.6 OK
15 Summer 30 +0% 8.361 -0.139 0.000 0.02 0.5 OK
60 Winter 100 +0% 7.636 -0.177 0.000 0.10 5.1 OK
480 Summer 30 +0% 7.138 -0.163 0.000 0.17 5.1 OK

©1982-2017 XP Solutions
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Topographical Survey
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©COPYRIGHT CAULMERT LIMITED - NOT TO BE COPIED OR REPRODUCED IN ANY WAY OR FORM WITHOUT PRIOR WRITTEN CONSENT FROM CAULMERT LIMITED

NOTES

1. DO NOT SCALE FROM THIS DRAWING, WORK FROM
FIGURED DIMENSIONS ONLY. ALL DIMENSIONS ARE IN
METRES AND ALL LEVELS ARE IN METRES ABOVE
ORDNANCE DATUM UNLESS NOTED OTHERWISE.

2. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH
ALL RELEVANT ARCHITECTS, ENGINEERS AND SPECIALIST
DRAWINGS AND SPECIFICATIONS.
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Proposed Development Layout Plan
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Evacuation Route Plan
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