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1. Rhagarweiniad

1.1 Paratowyd y Datganiad Tir Cyffredin hwn gan Gyngor Sir y Fflint mewn
cydweithrediad a'r asiant ar ran y tirfeddiannwr Hawarden Estates. Fe'i paratowyd i
gynorthwyo a hysbysu'r Archwiliad o Gynllun Datblygu Lleol (CDLI) Sir y Fflint o ran y
dyraniad tai HN1.8 Ash Lane, Penarlag. Diben y ddogfen yw pennu’r materion a gytunwyd
rhwng y partion yn ogystal ag unrhyw faterion sydd eisoes i'w datrys.

2. Cyd-destun y Safle

2.1 Mae’r safle wedi ei leoli rhwng aneddiadau Penarlag sy’'n Brif Ganolfan Wasanaeth
Haen 2 a Mancot sy'n Anheddiad Cynaliadwy Haen 3 yn y CDLI. Mae'n ffinio a'r
datblygiad preswyl presennol yn Park Lane, Penarlag i'r gorllewin, Ash Lane, Mancot i'r
dwyrain a chymysgedd o ddatblygiad preswyl, hamdden a chyfleusterau cymunedol ym
Mancot Lane, Mancot tua’r gogledd. Mae'r safle’n cynnwys 10.9ha o dir ac yn cynnwys y
safle ymgeisiol HWNOOS5 a llain fechan o dir, rhwng y safle ymgeisiol a'r maes hamdden
/'Y Padog, a oedd wedi ei gynnwys yn y dyraniad yn dilyn sylwadau Strategaeth a Ffefrir
gan hyrwyddwr y safle.

3. Statws Cynllunio Cyfredol

3.1 Yng Nghynllun Datblygu Unedol mabwysiedig Sir y Fflint, lleolir y safle y tu allan ond
yn ffinio & therfynau aneddiadau Penarlag a Mancot ac o fewn y rhwystr glas GEN4(14).
Cwblhawyd adolygiad o’r rhwystr glas ac amlinellir y rhesymeg dros dynnu’r rhwystr glas
yn 6l ym Mhapur Cefndir 01 y Rhwystr Gwyrdd, a oedd yn cyd-fynd &r Cynllun i'w
Archwilio gan y Cyhoedd. Mae'r tir i'r de orllewin a'r de-ddwyrain o’r safle yn parhau i fod
yn rhwystr glas yn y CDLI fel rhan o EN11.13.

3.2 Nid oes hanes cynllunio yn ymwneud &’r safle o ran ceisiadau cynllunio. Fodd bynnag,
argymhellwyd dyrannu rhan helaeth o’r safle yn Adroddiad Arolygydd y CDU, er na
chafodd ei gynnwys yn y CDU a fabwysiadwyd.

4. Cefndir ac Astudiaethau Technegol

4.1 Hysbysir dyraniad y safle gan nifer o astudiaethau cefndir a thechnegol a gaiff eu
cynnal a’'u paratoi gan hyrwyddwyr y safle:

e Adroddiad Ansawdd Tir Amaethyddol 2010 LDP-EBD-HN1.8.1

e Datganiad Amaethyddol LDP-EBD-HN1.8.2.

¢ Chwiliad Gwybodaeth Amgylcheddol Cofnod 2018 LDP-EBD-HN1.8.3
e Asesiad Ecolegol 2018 LDP-EBD-HN1.8.4
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https://www.flintshire.gov.uk/en/PDFFiles/Planning/Evidence-Base-Documents/Housing-Sites/Ash-Lane-Hawarden/LDP-EBD-HN1.8.1-Agri-report.pdf
https://www.flintshire.gov.uk/en/PDFFiles/Planning/Evidence-Base-Documents/Housing-Sites/Ash-Lane-Hawarden/LDP-EBD-HN1.8.2-Agri-Statement-Redacted.pdf
https://www.flintshire.gov.uk/en/PDFFiles/Planning/Evidence-Base-Documents/Housing-Sites/Ash-Lane-Hawarden/LDP-EBD-HN1.8.3-Cofnod-Search.pdf
https://www.flintshire.gov.uk/en/PDFFiles/Planning/Evidence-Base-Documents/Housing-Sites/Ash-Lane-Hawarden/LDP-EBD-HN1.8.4-Prelim-Eco-Appraisal.pdf
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¢ Asesiad Safle'r Fadfall Ddwr Gribog 2019 LDP-EBD-HN1.8.5
e Asesiad Cludiant, 2018 LDP-EBD-HN1.8.6

e Asesiad Cludiant, 2018 Atodiadau 2018 LDP-EBD-HN1.8.7
e Asesiad Lleoliad Asedau Treftadaeth LDP-EBD-HN1.8.9

5. Paramedrau Datblygu

5.1 Mae’r safle wedi ei ddyrannu yn HN1.8 ar gyfer 298 uned sy’'n rhoi dwysedd o 30
uned fesul hectar. Nid yw hwn yn gynnig i ddatblygu holl arwynebedd y safle gan na fydd
oddeutu 1ha o dir yn cael ei ddatblygu i gynnig byffer i adeiladau rhestredig St Deiniols
Ash Farm.

5.2 Mae’r safle o fewn Ardal Farchnad Dai Cei Connah, Queensferry a Brychdyn fel y’i
diffiniwyd yn Asesiad Marchnad Dai Leol Sir y Fflint sydd, mewn cydweithrediad a'r
Astudiaeth Hyfywedd, yn gorchymyn fod angen darparu 35% o Dai fforddiadwy. Mae
Papur Cefndir 7 Tai Fforddiadwy yn dynodi y bydd 101 o unedau fforddiadwy yn cael eu
darparu ar y safle. Mae hyn yn diweddaru’r 40% / 115 uned a ddyfynnir yn anghywir ym
Mhapur Cefndir 3 y Cynllun Isadeiledd. O ran maint yr unedau, mae'r Asesiad o’r farchnad
Dai Leol yn nodi fod 45.6% o’r angen am unedau llai o faint 1-2 ystafell wely, 28.3% ar
gyfer tai anghenion cyffredinol 3 ystafell wely, 12% ar gyfer 4 ystafell wely neu ragor a
14.1% ar gyfer pobl hyn.

5.3 Yn unol & chanfyddiadau’r LHMA, dylai’r datblygiadau gynnwys cymysgedd o dai yn
6l math a maint. Mae Tabl 5.7 yr asesiad o’r Farchnad Dai Leol (Diweddariad) yn nodi’r
manylion a ganlyn am anheddau ar y farchnad agored sy'n ganllaw i'r gymysgedd
debygol o anheddau yn 6l math a maint o fewn y datblygiad:

Table 5.7 Open market dwelling stock and preferences

% Profile of new dwelling stock based on:

Dwelling type/size summary Current stock Like Expect
House 1/2 Beds 127 117 202
House 3 Beds 430 26.2 188
House 4 or more Beds 223 26.7 179
Bungalow 17.2 296 4.5
Flat 42 5.7 8.2
COther 0.7 0.0 0.3
Total 100.0 10:0.0 100.0
Base 53,825 8,738 7,628

Source: 2014 Housshold Survey

5.4 Mae’r perchennog / asiant yn cyfeirio yn eu sylwadau yn y Ddogfen i'w harchwilio gan
y Cyhoedd at adroddiad gan Savills, yn mynegi pryderon am y gofynion tai fforddiadwy
yn Astudiaeth Hyfywedd y Cyngor. Yn dilyn craffu cadarn wrth Archwilio, mae’r
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https://www.flintshire.gov.uk/en/PDFFiles/Planning/Evidence-Base-Documents/Housing-Sites/Ash-Lane-Hawarden/LDP-EBD-HN1.8.5-Pond-HSI-report.pdf
https://www.flintshire.gov.uk/en/PDFFiles/Planning/Evidence-Base-Documents/Housing-Sites/Ash-Lane-Hawarden/LDP-EBD-HN1.8.6-Transport-Assessment.pdf
https://www.flintshire.gov.uk/en/PDFFiles/Planning/Evidence-Base-Documents/Housing-Sites/Ash-Lane-Hawarden/LDP-EBD-HN1.8.7-TA-Appendices.pdf
https://www.flintshire.gov.uk/en/PDFFiles/Planning/Evidence-Base-Documents/Housing-Sites/Ash-Lane-Hawarden/LDP-EBD-HN1.8.8Heritage-Assessment.pdf
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perchennog / asiant wedi ymrwymo i gyflawni argymhellion yr Arolygydd o ran y gofynion
tai fforddiadwy. Mae lefel y tai fforddiadwy felly’'n faes lle mae anghytundeb rhwng y
partion.

6. LIwybr y Datblygiad

6.1. Mae perchennog y safle yn cynnal trafodaethau gydag Anwyl Homes fel eu datblygwr
a ffafrir. Gall datblygiad y safle, fel y manylir ym Mhapur Cefndir 10 Cyflenwad Tir Tai,
fynd yn ei flaen ar y gyfradd ddatblygu a ganlyn:

Blwyddyn Cyflawniadau
2023-24 18
2024-25 45
2025-26 45
2026-27 45
2027-28 45
2028-29 45
2029-30 45
7. Isadeiledd
Priffyrdd

7.1 Bydd gan ddatblygiad y safle brif fynedfa oddi ar yr A550 Gladstone Way ar ffurf
cyffordd T ac ail fynedfa oddi ar Ash Lane, a fydd hefyd yn gyffordd T syml. Ni fydd llwybr
trwodd yn cael ei ddarparu rhwng Gladstone Way ac Ash Lane.

Cysylltiadau a Theithio Llesol / Cludiant Cyhoeddus

7.2 Dylai'r datblygiad gofleidio cysyniadau Teithio Llesol a chynnwys liwybrau cerdded a
beicio sy’'n hwyluso cysylltiadau a llwybr MA2/13 yn Atodlenni Map Rhwydwaith Teithio
Llesol Integredig y Cyngor. Mae’r llwybr hwn yn mynd ar hyd Park Avenue a Mancot Lane
ac yn cynnig cysylltiadau ag Ewlo, Penarlag a drwodd i Lannau Dyfrdwy. Dylai'r
datblygiad hwyluso cysylltiadau diogel a chyfleus gyda safleoedd bysiau ar yr A550
Gladstone Way a Mancot Lane. Dylai'r cais cynllunio gynnwys Cynllun Teithio yn
amlinellu’r mesurau i hyrwyddo a hwyluso dewisiadau teithio cynaliadwy i drigolion. Bydd
y mesurau hyn yn cynyddu’r cyfleoedd i drigolion wneud dewisiadau cludiant cynaliadwy
yn y dyfodol.
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Addysg

7.3 Mae'’r Cynllun Isadeiledd (Papur Cefndir LDPO3 yn cynnig sylwebaeth ynghylch
Addysg. Nid yw'r Awdurdod Addysg Lleol wedi gwrthwynebu'’r datblygiad arfaethedig yn
ffurfiol ac mae’r CDLI yn parhau &'r ymagwedd a fabwysiadwyd yn y CDU a'r SPG23
Cyfraniadau Datblygwyr at Addysg cyfredol i geisio cyfraniadau ariannol lle mae
datblygiad newydd yn rhoi pwysau ar gapasiti ysgolion presennol. Gan ddefnyddio’r
fethodoleg hon, mae’r Awdurdod Addysg Lleol ar hyn o bryd yn ceisio cyfraniad ariannol
0 £845,733 tuag at Ysgol Bentref Penarlag a £923,450 tuag at Ysgol Uwchradd Penarlag.
Fodd bynnag, bydd angen adolygu hyn yn sgil y wybodaeth ddiweddaraf ar adeg y cais
cynllunio.

Man Agored Cyhoeddus / Isadeiledd Gwyrdd / Hawl Tramwy

7.4 Bydd y datblygiad yn darparu fframwaith isadeiledd gwyrdd o ansawdd uchel ar gyfer
y safle, gan gynnwys:

e Man chwarae a hamdden gan gynnwys
o Ardal chwarae cymdogaeth gydag offer
0 Arwyddion / seddi . byrddau picnic / biniau sbwriel / rheseli beiciau
0 Llecyn Gemau Amiddefnydd 30m x 16m
o Naill ai ar wahan neu wedi'i gyfuno gydag ardal chwarae bresennol Mancot
Lane
e Tirlunio strwythurol
e Creu llwybrau cerddwyr a beicio deniadol drwy'r safle fel rhan o rwydwaith
isadeiledd gwyrdd ac wedi'i gysylltu & chyfleusterau hamdden a chymunedol
presennol.

8. Materion Eraill
Creu Lleoedd

8.1 Rhaid i'r datblygiad goleddu’r egwyddorion Creu Lleoedd sydd wedi eu hymgorffori o
fewn PPW10 er mwyn darparu amgylchedd byw cynaliadwy o ansawdd uchel.

Cynllun Dangosol

8.2 Darparwyd cynllun dangosol fel rhan o sylw'r Asiantwyr yn y Ddogfen i'w Harchwilio
gan y Cyhoedd sy’n dangos cynllun posibl y safle. Bydd hyn yn cael ei fireinio ymhellach.

Swn

8.3 Bydd arolwg swn yn cael ei gynnal ar gam y cais cynllunio er mwyn pennu mesurau
gwahaniad swn ar gyfer y safle ac anheddau unigol
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Systemau Draenio Cynaliadwy

8.4 Bydd angen dull seiliedig ar Gynllun Draenio Cynaliadwy er mwyn draenio dwr wyneb
y safle yn unol & Deddf Rheoli Dwr Llifogydd 2010. Dylid llunio’r cynllun o’r dechrau fel
rhan gyfannol o'r cynllun cyffredinol yn unol & Safonau Systemau Draenio Cynaliadwy
Statudol ac y gall Corff Cymeradwyo Systemau Draenio Cynaliadwy, sef CSyFf, ei
gymeradwyo. Yn ddiweddar, mae’r tifeddiannwr wedi paratoi Strategaeth Ddraenio Dwr
Wyneb sydd ynghlwm yn Atodiad 1.

Ecoleg

8.5 Dylai'r datblygiad gynnal a chryfhau, lle bo modd, gwrychoedd a choed presennol sy’'n
nodweddion ecolegol a thirlun. Os nad oes modd osgoi colli nodweddion presennol o'r
fath, bydd angen plannu i wneud yn iawn am hynny. Yn ogystal &'r Gwerthusiad Ecolegol
presennol, bydd angen Asesiad Effaith Ecolegol i hysbysu’r dull uwchgynllun ar gyfer y
safle ar y cam cyflwyno’r cais cynllunio wedi’i ategu gyda mesurau osgoi a lliniaru priodol
ar gyfer rnywogaethau a chynefinoedd. At ei gilydd, dylai’r datblygiad arfaethedig wella
bioamrywiaeth ar y safle.

Coed a Gwrychoedd

8.6 Bydd angen cadw a diogelu coed aeddfed ar y safle. Dylid hefyd cynnal gwrychoedd,
ond lle bo angen eu tynnu i lawr, dylid eu hailblannu gan ddefnyddio rhywogaethau
brodorol. Mae cyngor pellach wedi ei gynnwys yn yr SPG4 Coed a Datblygiad a
fabwysiadwyd.

Yr Amgylchedd Hanesyddol

8.7 Dylai'r datblygiad ddarparu byffer agored wedi’i dirlunio i gynnal lleoliad St Deiniols
Ash Farm.

Parcio

8.8 Bydd darpariaeth barcio yn cael ei chynnwys yn y datblygiad yn unol &r safonau
parcio cyfredol yn SPG11 Safonau Parcio.

Gofod o Amgylch Anheddau

8.9 Bydd y datblygiad yn sicrhau pellteroedd gwahanu digonol rhwng anheddau
presennol ac arfaethedig a gofod amwynder preifat digonol yn unol &r SPG2 Gofod o
Amgylch Anheddau presennol i sicrhau y sefydlir safonau byw neu amwynder digonol.

Mwyngloddio

8.10 Bydd dyluniad a chynllun cyffredinol y safle yn cynnwys mesurau osgoi a lliniaru
mewn perthynas a gweithgarwch mwyngloddio blaenorol.
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9. Casgliad

9.1 Mae’r Cyngor a'’r tirfeddiannwr yn ystyried fod y dyraniad yn gynaliadwy, hyfyw ac y
gellir ei gyflenwi.

Avdrew Roberts Andrew Roberts, Rheolwr Gwasanaeth Strategaeth, Cyfarwyddiaeth
yr Amgylchedd CSyFf 07/01/21

Helew Howie Helen Howie, Uwch Ymgynghorydd Cynllunio, Berrys (Asiant ar ran y
Tirfeddiannwr) 07/01/20
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1. Introduction

1.1 This Statement of Common Ground (SoCG) has been prepared by Flintshire County
Council (FCC) in conjunction with the agent for the landowner Hawarden Estates. It has
been prepared to assist and inform the Examination of the Flintshire Local Development
Plan (LDP) in respect of the housing allocation HN1.8 Ash Lane, Hawarden. The purpose
of the document is to determine the matters agreed between the parties as well as any
matters yet to be resolved.

2. Site Context

2.1 The site is located between the settlements of Hawarden which is a Tier 2 Main
Service Centre and Mancot which is a Tier 3 Sustainable Settlement in the LDP. It adjoins
existing residential development at Park Lane, Hawarden to the west, Ash Lane, Mancot
to the east and a mix of residential development, recreation and community facilities at
Mancot Lane, Mancot to the north. The site comprises 10.9ha of land and is made up of
candidate site HWNOO5 and a small parcel of land, between the candidate site and the
recreation ground / The Paddock, which was included in the allocation following Preferred
Strategy representations from the site promoter.

3. Current Planning Status

3.1 In the adopted Flintshire Unitary Development Plan (UDP) the site is located outside
of but adjoining the settlement boundaries of both Hawarden and Mancot and within the
green barrier GEN4(14). A review of the green barrier has been undertaken and the
reasoning for the drawing back of the green barrier is set out in Background Paper 01
Green Barrier, which accompanied the Deposit Plan. The land to the south west and
south east of the site remains as green barrier in the LDP as part of EN11.13.

3.2 There is no planning history relating to the site in terms of planning applications.
However, the bulk of the site was recommended for allocation in the UDP Inspector’'s
Report, although not included in the adopted UDP.

4. Background and Technical Studies

4.1The allocation of the site is informed by a number of background and technical studies
undertaken and prepared by the site promoters:

e Agricultural Land Quality Report 2010 LDP-EBD-HN1.8.1
e Agricultural Statement LDP-EBD-HN1.8.2
e Cofnod Environmental Information Search 2018 LDP-EBD-HN1.8.3
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https://www.flintshire.gov.uk/en/PDFFiles/Planning/Evidence-Base-Documents/Housing-Sites/Ash-Lane-Hawarden/LDP-EBD-HN1.8.1-Agri-report.pdf
https://www.flintshire.gov.uk/en/PDFFiles/Planning/Evidence-Base-Documents/Housing-Sites/Ash-Lane-Hawarden/LDP-EBD-HN1.8.2-Agri-Statement-Redacted.pdf
https://www.flintshire.gov.uk/en/PDFFiles/Planning/Evidence-Base-Documents/Housing-Sites/Ash-Lane-Hawarden/LDP-EBD-HN1.8.3-Cofnod-Search.pdf
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e Ecological Assessment 2018 LDP-EBD-HN1.8.4

e Great Crested Newt Site Assessment 2019 LDP-EBD-HN1.8.5

e Transport Assessment 2018 LDP-EBD-HN1.8.6

e Transport Assessment 2018 Appendices 2018 LDP-EBD-HN1.8.7
e Heritage Asset Setting Assessment LDP-EBD-HN1.8.9

5. Development Parameters

5.1 The site is allocated in HN1.8 for 298 units which represents a density of 30 units per
hectare. Not all of the total site area is proposed for development as approximately 1ha
of land is to be undeveloped in order to provide a buffer to the listed St Deiniols Ash Farm.

5.2 The site falls within the Connah’s Quay, Queensferry and Broughton Housing Market
Area as defined in the Flintshire Local Housing Market Assessment which, in conjunction
with the Viability Study, requires the provision of 35% affordable Housing. The Affordable
Housing Background Paper 7 identifies 101 affordable units being delivered on the site.
This updates the 40% / 115 units incorrectly quoted in Background Paper 3 Infrastructure
Plan. In terms of size of units the Local Housing market Assessment identifies that 45.6%
of need is for smaller 1-2 be units, 28.3% for 3 bed general needs, 12% for 4 bed or more
and 14.1% for older persons.

5.3 In accordance with the findings of the LHMA the development should comprise a mix
of housing by type and size. Table 5.7 of the Local Housing Market Assessment (Update)
identifies the following breakdown for open market dwellings which represents a guide to
the likely mix of dwellings by type and size within the development:

Table 5.7 Open market dwelling stock and preferences

% Profile of new dwelling stock based on:

Dwelling type/size summary Current stock Like Expect
House 1/2 Beds 12.7 117 202
House 3 Beds 430 26.2 88
House 4 or more Beds 223 26.7 179
Bungalow 17.2 296 245
Flat 42 5.7 8.2
COther 0.7 0.0 0.3
Total 100.0 10:0.0 100.0
Base 53,825 8,738 7,628

Source: 2014 Housshold Survey

5.4 The owner / agent has referenced in their supporting Deposit representations a report
by Savills, expressing concerns about the affordable housing requirements in the
Council’s Viability Study. Following robust scrutiny at Examination, the owner / agent are
committed to delivering the Inspector’'s recommendations in respect of affordable housing
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https://www.flintshire.gov.uk/en/PDFFiles/Planning/Evidence-Base-Documents/Housing-Sites/Ash-Lane-Hawarden/LDP-EBD-HN1.8.6-Transport-Assessment.pdf
https://www.flintshire.gov.uk/en/PDFFiles/Planning/Evidence-Base-Documents/Housing-Sites/Ash-Lane-Hawarden/LDP-EBD-HN1.8.7-TA-Appendices.pdf
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requirements. The level of affordable housing therefore represents an area of
disagreement between the parties.

6. Development Trajectory

6.1 The site owner is in negotiation with Anwyl Homes as their preferred developer. The
development of the site, as detailed in the Background Paper 10 Housing Land Supply is
capable of proceeding at the following rate of development:

Year Completions
2023-24 18
2024-25 45
2025-26 45
2026-27 45
2027-28 45
2028-29 45
2029-30 45

7. Infrastructure
Highways

7.1 The development of the site will have a primary access off the A550 Gladstone Way
in the form of a T-junction and a secondary access off Ash Lane also with a simple T-
junction. No through route shall be provided between Gladstone Way and Ash Lane.

Links to Active Travel / Public Transport

7.2 The development should embrace the concepts of Active Travel and incorporate
walking and cycling routes which facilitate links with route MA2/13 in the Councils Active
Travel Integrated Network Map Schedules. This route runs along Park Avenue and
Mancot Lane and provides links with Ewloe, Hawarden and through to Deeside. The
development should facilitate safe and convenient links to bus stops on the A550
Gladstone Way and Mancot Lane. The planning application should include a Travel Plan
setting out the measures to promote and facilitate sustainable travel choices for residents.
These measures will maximize the opportunities for future residents to undertake
sustainable transport choices.
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Education

7.3 The Infrastructure Plan (Background Paper LDP03 provides a commentary in respect
of Education. The Local Education Authority has not formally objected to the proposed
development and the LDP continues the approach adopted in the UDP and existing
SPG23 Developer Contributions to Education in seeking financial contributions whereby
new development places pressure on the capacity of existing schools. Utilising this
methodology the Local Education Authority presently seeks a financial contribution of
£845,733 to Hawarden Village School and £923,450 to Hawarden High School. However,
this will need to be reviewed in the light of up to date information at the time of a planning
application.

Public Open Space / Green Infrastructure / Right of Way

7.4 The development will deliver a high quality green infrastructure framework for the site
comprising:

e Play and recreation space including
0 An equipped neighbourhood play area
0 Signage / seating / picnic tables / litter bins / bike racks
0 Multi use Games Area (MUGA) 30m x 16m
o Either free standing or combined with existing Mancot Lane play area
e Structural landscaping
e Creation of attractive pedestrian and cycling routes through the site as part of a
green infrastructure network and linking with existing recreational and community
facilities.

8. Other Matters
Placemaking

8.1 The development must embrace the Placemaking principles embodied within PPW10
in order to deliver a sustainable high quality living environment.

Indicative Layout

8.2 An indicative layout has been provided as part of the agents Deposit representation
which shows how the site could be laid out. This will be subject to further refinement.

Noise

8.3 Noise survey to be undertaken at planning application stage to determine noise
attenuation measures for the site and individual dwellings
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SuDS

8.4 A Sustainable Drainage Scheme based approach to the surface water drainage of the
site will be required in accordance with the Flood Water Management Act 2010. The
scheme should be designed from the outset as an integral part of the overall design in
accordance with the Statutory SuDS Standards and capable of being adopted by the
SuDS Approval Body (SAB) which is FCC. The landowner has recently prepared a
Surface Water Drainage Strategy which is attached at Appendix 1.

Ecology

8.5 The development should retain and strengthen, wherever possible, existing
hedgerows and trees which are both ecological and landscape features. Where the loss
of such existing features is unavoidable, compensatory planting will be required. In
addition to the existing Ecological Appraisal, an Ecological Impact Assessment will be
required to inform a masterplan approach for the site at planning application stage
supported by appropriate avoidance and mitigation measures for both species and
habitats. Overall, the proposed development should enhance biodiversity on the site.

Trees and Hedgerows

8.6 Mature trees on the site will need to be retained and protected. Hedgerows should
also be retained but where required to be removed they shall be replanted using
indigenous species. Further advice is contained in adopted SPG4 Trees and
Development.

Historic Environment

8.7 The development should provide an open landscaped buffer to preserve the setting
of St Deiniols Ash Farm.

Parking

8.8 Parking provision shall be made within the development in line with the current parking
standards in SPG11 Parking Standards.

Space Around Dwellings

8.9 The development will ensure adequate separation distances between existing and
proposed dwellings and adequate private amenity spaces in dwellings in line with existing
SPG2 Space Around Dwellings to ensure that adequate living standards or amenity is
established.

Mining

8.10 The overall design and layout of the site will incorporate avoidance and mitigation
measures in respect of previous mining activity.
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9. Conclusion

9.1 The Council and the landowner consider that the allocation is sustainable, viable and
deliverable.

Avdrew Rober+s Andrew Roberts, Service Manager Strategy, Environment Directorate,
FCC 07/01/21

Helen Howie Helen Howie, Senior Planning Consultant, Berrys (Agent on behalf of
Landowner) 07/01/20
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1. Introduction

1.1 This Surface Water Drainage Strategy has been prepared by Richard Harman,
an Incorporated Engineer, and a Fellow of the Institute of Highway Engineers
with over 18 years industry experience of working in both the public and
private sector.

1.2 This report has been prepared with respect to a proposed residential

development on greenfield agricultural land forming part of St Deiniols Ash
Farm at Mancot, Deeside, CH5 2BR. The site location is as shown in Figure 1
below. The proposed development site has been submitted by the landowner
to Flintshire County Council for allocation under the proposed Local Plan
Review (LPR). The LPR allocations process has considered development sites
to meet development demand for the period between 2015 to 2030. The LDR
has now been approved and is due to be submitted to the Welsh Government
and Planning Inspectorate Wales for examination. The proposed development
site is included in the proposed LPR for a residential development for up to
298 dwellings and is given the reference number HWNOO5.
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1.3

1.4

1.5

1.6

1.7

This report will document the process followed to develop an outline surface
water drainage strategy for the proposed development site. The existing site
hydrology will be explored and discussed, and this has been informed by on
site intrusive testing and a topographic land survey. The site hydrology review
has been used to develop broad conceptual outline sustainable surface water
drainage (SuDS) design options. These are intended to provide evidence and
confidence that the site can be developed without increasing local and wider
catchment flood risk. The information and details contained in this report
should be used to help inform the design of the proposed site layout at the
planning stage. Whilst early masterplan drawings have been submitted to the
council for this site, they are very early ‘massing’ concept drawings,
developed without the knowledge of the full site constraints. Therefore, any
findings of this report which may be in conflict with the earlier conceptual
layouts will not prejudice the delivery of development at this site, which will
require a more detailed design process prior to a layout-based planning
application being lodged.

The scope of this report focuses on the surface water drainage and SuDS for
a proposed residential development at the site. Foul drainage is out of scope,
as the landowner is discussing public sewer communication options and
requirements with Welsh Water. Under the Water Industry Act 1991 Welsh
Water are obliged to allow a communication with the public sewer, where
this complies with the relevant standards and guidance. We understand that
some capacity improvements may be required to the public sewer network
to accommodate the development foul water flows.

The Welsh Government implemented Schedule 3 of the Flood and Water
Management Act in January 2019, which formed SuDS Approving Bodies
(SABs) within local authority areas. All developments and construction work
of 100m2 or more now require SAB approval before construction can
commence, which is a sperate process to planning consent. Also, SABs now
have a statutory function to adopt and maintain SuDS where they serve more
than one property. Early discussions with SABs are therefore critical when
planning and designing adoptable SuDS schemes. A scoping meeting has held
with the SAB in December 2020 to help inform the parameters and
constraints of this drainage strategy.

This drainage strategy has been produced to demonstrate how the drainage
for the proposed development will be designed, constructed and maintained,
in accordance with section 6.6 of Planning Policy Wales Edition 10 and the
Sustainable Drainage Systems Standards for Wales.

This report (including any attachments) has been prepared with care and due
diligence in relation to the drainage strategy for the proposed development
site at Ash Lane, Mancot, and solely for the purpose for which it is provided.
Unless we provide express prior written consent, no part of this report should
be reproduced, distributed or communicated to any third party. We do not
accept any liability if this report is used for an alternative purpose from which
it is intended, nor to any third party in respect of this report.
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2. Existing Site Hydrology

Topography and Site Use

2.1 A topographic survey has been carried out of the proposed development site,
which has an overall area of 11.06ha. The site falls from the south west near
the boundary with Gladstone Way from a level of 40.5m AOD, down to the
north eastern boundary with the adjacent recreation ground to a level of
22.75m AOD. The site therefore has an overall fall of 17.75m and a gradient
of 1in 26.6. The site contours and levels can be viewed on the Site Drainage
Appraisal plan in Appendix A.

2.2  The site area forms part of St Deiniols Ash Farm and is presently pasture
ground, with hedgerows and trees located along the field boundaries. There
are presently no visible developed areas within the site boundary, although
parts of the site have been subject to past coal mine workings, which are
being investigated as part of another study. A Coal Mining Risk Assessment
has previously been carried out and the identified historical mine locations
have been included on the appraisal plan shown in Appendix A, as the
identified mineshafts may form constraints to the SuDS feature designs. The
majority of the recorded mine shafts are located in the northern part of the
site. For the purposes of the SuDS assessment and design, the site is
considered to be a greenfield, undeveloped site.

2.3  An ordinary watercourse is located along the eastern site boundary, which
runs at the edge of the development land and the adjacent residential
curtilages. The highest recorded bed level of the watercourse is 30.5m AOD
and the lowest recorded bed level before flowing away from the site is 23.04
AOD. Short sections of the watercourse are culverted through 450mm
diameter precast concrete pipes along the eastern boundary. The
watercourse emerges at a point to the north of the farm, where the
watercourse is culverted from the south to bypass its original alignment
around the edge of the field boundaries. Historic records show that the full
length of the watercourse passing through the site was once in an open
channel, as indicated in the following Figure 2. It is recommended that the
upstream culverted section of the existing watercourse passing through the
site is restored back to an open channel, in order to reduce local flood risk
and to maximise the wider environmental benefits of the watercourse.
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Figure 2: 1912 historic map showing the opén watercourse running around
the St Deiniols Ash Farm field boundaries.

2.4  The watercourse sits within a reasonably shallow channel and is understood
to normally carry flow throughout the seasons. An image of the watercourse
taken at the end of the culvert passing beneath and area of garden extending
into the site is shown in Figure 3 below. Historic land drains are believed to
be provided beneath the site in order to drain the land to the watercourse.
Whilst the condition of these is unknown, drains have been exposed during
recent intrusive site investigation works, proving that land drains are present.
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Figure 3: image facing to the south (upstream) of the watercourse as it
emerges from a culvert passing beneath a finger of land extending into the
site along the eastern boundary.

B E R RYS T. 01743 271697 | E: shrewsbury@berrys.uk.com | berrys.uk.com 7of 21



Hawarden Estate - Ash Lane, Mancot, Surface Water Drainage Strategy

SA37263

2.5

2.6

2.7

2.8

2.9

The ordinary watercourse leaves the site at the boundary with the adjacent
bowling green and property number 38 Ash Lane. From here the watercourse
runs in a generally northern direction through Mancot and is understood to
be culverted beneath the rear gardens of the properties to the west of Ash
Lane and Hawarden Lane. The maintenance responsibility of the downstream
watercourse and culvert therefore sits with the individual property owners
as ‘riparian owners’. Through discussions with Flintshire County Council as
the SAB and Lead Local Flood Authority (LLFA) we understand that flood
events of the downstream watercourse have been reported in the past, and
these have been mostly related to maintenance issues restricting flow
capacity. A survey has been previously carried out on sections of the
downstream culverted watercourse by the LLFA and the survey plan is
included in Appendix B for information.

Ground Conditions

We have consulted British Geological Survey (BGS) data for the locality, which
shows that the site is underlain with the Pennine Middle Coal Measures
Formation, which consists of mudstone, siltstone and sandstone deposits.
Coal seams also cross the site in a generally north west to south east
direction. These bedrock types are considered to have a variable and
generally lower level of permeability.

On site infiltration tests in accordance with BRE Digest 365 have been carried
out to inform this drainage strategy. The test report by Your Environment
Limited can be viewed in Appendix C. A total of four test pits were excavated
across the site to depths ranging from 1.08m to 1.44m. It was found that the
site is underlain by brown glacial fluvial clays and as a result, the tests failed
as water did not drain down between the required 75% to 25% depths. The
site ground therefore has poor permeability and is not suitable for infiltration
drainage. Groundwater seepage was reported in two of the test pits, so this
should be investigated further at the detailed design stage.

Existing Site Flow Routes

Given the site profile falls generally from the south west to the north east
and considering the less-permeable nature of the ground, much of the rainfall
falling on the site will ultimately run to the watercourse on the eastern
boundary. Indicative flow routes have been added to the drainage appraisal
plan shown in Appendix A. The system of land drainage will also facilitate the
movement of shallow groundwater in this direction. During periods of intense
rainfall, we anticipate that water will run at the surface across saturated
ground into the watercourse. Therefore, in the assessment of any SuDS
features, it can be reasonably be assumed that the site area is already
draining to the on-site watercourse.

The above assumption is corroborated by the Flood Estimation Handbook

(FEH) catchment data, which shows the site sits wholly within a localised
catchment draining to the on site watercourse, as shown in Figure 4 below.
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Figure 4: local catchment data shown on the FEH web service, showing the
site sits within a localised catchment discharging to the ordinary
watercourse.

Flood Risk

The development site is located within Flood Zone A and is therefore at a
very low overall risk of flood risk from fluvial, reservoir or coastal sources.
The Natural Resources Wales (NRW) Long term flood risk map does show
some areas of localised surface water (pluvial) flood risk within the site, as
shown in Figure 5. These areas sit around the watercourse and in low spots
or hollows in the site topography. Whilst these areas are not significant, they
do require consideration during the site layout and level design to ensure
flood risk to the development is minimised. Also, the effects of climate
change may impact the significance of these flow routes in terms of volumes,
depths and velocity of flood water. The development layout will need to be
planned to ensure that exceedance routes are provided to direct surface
water during intense storms towards areas of roads, open space and surface
water conveyance features. Interception ditches and channels may be
required at appropriate points to direct any surface water entering or leaving
the site to protect the existing surrounding properties and the future
properties.
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Figure 5: NRW I:gng term flood risk map showing areas of predicted surface
water flooding.

211 The development SuDS design will need to ensure that downstream flood
risk is not increased by discharging high rates of flow to the ordinary
watercourse. In accordance with the national SuDS standards and Ciria C753,
discharge rates for positively drained areas should never exceed the
equivalent greenfield rate of discharge for a given return period for that area.
It may be prudent for a lower rate of discharge to the set from the site SuDS
to prevent downstream flood risk. Accepted industry best practice is to
restrict SuDS outflows as close to the 1in 1 year greenfield run off rate for
the drained area, as is reasonably practicable to achieve for a given site.

2.12 A Flood Consequence Assessment may be required to accompany a formal
planning application for development at the site. However, at this time we
consider that there are no significant flood risk issues associated with the
proposed development.
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Rainfall

2.13 As required by Flintshire County Council for the assessment and design of
SuDS schemes, FEH-13 rainfall data has been obtained for the site to inform

this strategy. The rainfall graph obtained for the site catchment is shown in
Figure 6 below.
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Figure 6: FEH-13 rainfall graph for the site catchment.
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Outline SuDS Requirements

3.1

3.2

3.3

3.4

Overview

The design of SuDS should be a integral part of the full site layout design
process, as where practical the site layout should be designed around flow
routes which mimic naturally occurring drainage features. The topography of
this site lends itself well to a drainage scheme incorporating landscaped
surface storage and conveyance features such as swales. The Sustainable
Drainage Systems Standards for Wales sets out the requirements for the
process of investigating and designing SuDS. The design process should refer
to the Principles, Hierarchy Standards and Fixed Standards contained within
the document.

Broadly, SuDS schemes should aim to:

o Manage surface water as close to the surface and as close to the runoff
source as possible.

o Treat rainfall as a valuable resource (reuse, habitat etc)

Prevent pollution at source and provide a ‘treatment train’

Manage rainfall to prevent flood risk

Consider the effects of climate change

Maximise amenity and biodiversity benefits of SuDS

Perform safely through their design life with minimal maintenance

o Be affordable to construct and maintain

o Avoid the need for pumping

As has been found from the hydrology assessment, the site ground has poor
permeability and is therefore unsuitable for infiltration drainage systems.
Therefore, a system of positively drained SuDS is required with attenuation
and a controlled discharge to the onsite watercourse.

The developer should consider the provision of rainwater harvesting to
reduce the level of runoff at source, although these systems generally cannot
be included in the storage calculations. Source control can also be provided
in the form of permeable surfaces, rain gardens or filter strips and swales,
as all of these methods provide a level of treatment and upstream storage.
The SuDS design should look to provide a much upstream storage and control
within the drainage network as is practicable, as this will ultimately reduce
the volume of attenuation required. We consider that this site is suitable for
providing some conveyance swales as an alternative to pipes. The swales
could be constructed with check dams and slot weirs when running down
the contours, which add upstream storage and control to the network, along
with treating runoff. Potential swale corridors have been identified on the
drainage appraisal plan in Appendix A, so these could be used to guide the
development design. Further conveyance swales with shallow gradients could
be added across the site contours, where space permits.

B E R RYS T: 01743 271697 | E: shrewsbury@berrys.uk.com | berrys.uk.com 12 0of 21



Hawarden Estate - Ash Lane, Mancot, Surface Water Drainage Strategy

SA37263

3.5

3.6

3.7

The site could also be split into sub-catchments with two discreet drainage
networks and discharges to the watercourse. This would require separate
attenuation and flow control devices within each system. Two potential sub-
catchments have been identified on the drainage appraisal plan for
information. An area of the site has been identified for a downstream
attenuation pond, which would sit around the open space to the north of the
site. This would then discharge via flow control chamber to the watercourse
in the north eastern corner of the site. We recommend that an open channel
is provided through the open space for the outfall. The attenuation pond has
been sited around the mine shafts and existing trees located within this area
of the site. However, detailed surveys of these features are due to be carried
out which could mean that the pond could be shifted to the north further
within the open space.

The design of landscaped SuDS features should be developed in conjunction
with a landscape architect, with a view of maximising their wider benefits.
This includes improving runoff water quality, maximising the amenity value
of the landscaped features, and enhanced habitat and therefore biodiversity.
The SuDS should be viewed as an integral part of the design process.
Buildability and maintenance are also key considerations to the SuDS. The
SAB should be engaged in early discussions in order to discuss any concept
designs, as ultimately the SuDS will be subject to an adoption agreement
with the SAB.

Design Parameters

The SuDS will be designed to the latest standards and industry guidance.
Presently no local standards or guidance are given, but we understand that
Flintshire Council as the LLFA and SAB are presently developing a local SuDS
guide, which will set out their requirements. However, from our scoping
meeting with the SAB it was set out that the SuDS design must be based
around FEH-13 rainfall data, an ‘urban creep’ factor of 10% should be applied
to all curtilage impermeable areas, and the overall drainage system should
be designed to accommodate a 1in 100 year plus 30% climate change critical
rainfall event, without any flooding to property. No flooding of the system
should occur up to and including the 1 in 30 year critical rainfall event.
Localised temporary areas of flood to roads and open space may be
acceptable within the site area for the 1in 100 year plus climate change event,
provided it can be demonstrated these do not create a flood risk to property
or create an unreasonable safety hazard. It was also discussed that rates of
discharge for the site should not exceed equivalent pre-developed
‘greenfield’ rates for a given return period. However, the design should be
mindful of the potential downstream local flood risk issue along the culverted
ordinary watercourse and therefore run off rates should be controlled to as
low a rate as is practicable.
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3.8

3.9

In order to inform calculations for the existing greenfield run off rates and
impermeable site areas, we have reviewed the conceptual site masterplan by
Baldwin Design. Details of these calculations can be found in Appendix D. The
review of the masterplan layout showed that the overall site area is 11.06ha,
the drained areas of the site excluding areas of significant open space
measure 8.28ha, and the impermeable positively drained areas including all
roads and private areas allowing for urban creep total 5.1ha. Existing
greenfield run off rates using the FEH method in Causeway Flow software
have been calculated based around the drained site area of 8.28ha, as shown
in Figure 7 below. It should be noted that as the above figures are based
around a very early masterplan layout, the site areas and the rates of run off
are subject to review at the design and planning stage.

Pre-development discharge
Site Makeup Greenfield v OK

Greenfield Method FEH v Cancel

Positively Drained Area (ha)  |8.280

SAAR (mm) 719

Host 18 bd
BFIHost 0.492
Region 9 v

QBar/GQMed conversion factor |1.075

Betterment (%)

ID

Calc

QMed (Ifs) 267
QBar (Is) 287
Return Period &/ uen Factor Q (Us)

(years)
o

2 0.93

30 1.80

100 218

N o= o O
A N N W

o IO IO T

Figure 7: existing rates of discharge for the drained area of the site calculated
in Causeway Flow software.

The rates of outfall from the site SuDS should be kept as close to the 1in 1
year return period greenfield rate, with no one return period exceeding the
greenfield run off rate for that given period. This will ensure that the
development does not negatively impact the hydrology of the existing
localised catchment, and therefore does not increase local flood risk. As the
rates of discharge are to be kept as low as reasonably practicable, this will
provide a betterment to the existing situation. Particularly considering the
land is farmed and has little vegetation growth, so is likely to have higher
rates of run off. An attenuation storage estimate has been calculated in Flow
based around the 1 in 1 year rate of maximum discharge, as a worst-case
scenario. The calculated volumes are shown in Figure 8. These figures are for
overall system storage capacity and not simply the pond. Therefore, the
provision of upstream capacity and reduced flow rates through the SuDS
network will ensure the volume requirements for the attenuation pond (or
ponds) will be minimised.
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3.10

3.1

Storage Estimate

Return Period (years) 100 oK
Climate Change (%) 30 Cancel
Impermeable Area (ha) 5.100

Peak Discharge (I's) 28.400
Infiltration Coefficient (m/hr)
(leave blank if no infiltration)

Required Storage (m?)

With infiltration (m®)

Figure 8: storage estimate based around the site impermeable area of 5.1ha
and a peak discharge rate of 25.3 l/s

Conceptual Model and Assessment

A simplistic conceptual SuDS model has been designed in Flow to test the
above run off and storage assessment and the attenuation pond shown on
the drainage appraisal plan in Appendix A. This has been based around a
worst-case scenario of the positively drained area forming a single
catchment, discharging to the watercourse at the top north eastern corner
of the site via single Hydrobrake vortex flow control chamber. Also, the model
has been based around the contributing area of 8.28ha, as opposed to just
the positively drained impermeable areas. The model assumes no upstream
storage, with a 5-minute time of entry, with two short branches running to
the pond. This therefore provides a very robust assessment of the
attenuation pond capacity, as indicated on the plan. The design and modelling
report can be viewed in Appendix E.

The conceptual model shows that the rate of discharge will be below
equivalent greenfield rates for all return periods, with a peak level of 41.8 l/s
recorded for the outfall in the 1in 100 year plus 30% climate change event.
The maximum depth of water recorded in the pond is 2.281m for the same
return period; given the modelled pond is relatively deep at 3.0m, this would
give an approximate freeboard depth of 0.7m to the top of the pond, which
is in line with best practice. However, once upstream storage has been
factored in, we would anticipate that the depth and storage volume of the
pond can be reduced somewhat. This is likely to have a positive impact on
reducing rates of discharge for the higher return periods, due to reduced head
acting on the Hydrobrake.
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4, Recommendations

4.1 The following recommendations are made as a result of this outline drainage
strategy, for the proposed development site at Ash Lane, Mancot, Deeside:

e The existing section of the presumed culverted ordinary watercourse running
around the perimeter of St Deiniols Ash Farm should be restored to an open
channel, running in open space around the development.

e As the site already drains to the existing on site ordinary watercourse, the
SuDS can discharge to this at controlled rates.

e To reduce the risk of downstream flooding, rates of outflow from the SuDS
should be restricted as close to the 1in 1 year greenfield rate as is reasonably
practicable, with the flow rates never exceeding those calculated for the
given return period.

e Early consultation with Flintshire Council as the SAB is critical to achieving
an expedient SuDS technical approval process and an adoptable scheme.

e The design of the development SuDS should be an integral part of the design
process, with the site topography helping to inform the design.

e Source control should be provided within the SuDS design where practicable
to do so.

e A SuDS ‘treatment-train’ of site runoff will require to be demonstrated to the
SAB.

e Consideration should be given to splitting the site into sub-catchments, with
landscaped upstream storage features provided in order to minimise the
reliance on downstream attenuation and to provide wider water quality,
biodiversity and habitat benefits.

e Buildability and maintenance are key considerations for the SuDS design.

e The design parameters given in Chapter 3 of this report should be referred
to and updated as required for the SuDS design process.

e Exceedance routes must be designed into the site layout, with water directed
to the open conveyance and storage features, with run off ultimately directed
to the watercourse.

e  Where flood water is to be temporarily stored on site in roads or open space,
the designer shall demonstrate that this will not create a flood risk to
property and people, with depths being sufficiently shallow and flow
velocities low so as not to create a public safety risk.

e The interception of exceedance water both entering the site from the south
and potentially leaving the site to the north requires consideration in the site
layout design process. This water should be directed to the watercourse via
bunds, channels and ditches and should not enter the SuDS network. The
use of pipes and culverts should be avoided.
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APPENDIX A

Drawing number SA37263-BRY-ST-SK-C-0001 - Site Drainage Appraisal plan
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APPENDIX B

Hawarden Way, Mancot Watercourse Survey Plan, Flintshire County Council
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APPENDIX C

Infiltration Test Report.
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Our Ref: YE8769
20" August 2020

For the attention of Hawarden Estate,

Ref: Hawarden Estate, Deeside CH5 2BH.

We thank you for your request to undertake permeability testing at the above-mentioned
site and take pleasure in enclosing the results of this work. The investigation was undertaken
on the 6 August 2020 in accordance with your instruction to proceed. This letter describes
the work undertaken, presents the data obtained and discusses the results of the tests.

Geology

An examination of the available British Geological Survey data of the area for the site has
been examined and indicates that the site is underlain by glaciofluvial material of Till,
largely comprising of gravelly clays. Underlying this, solid geology deposits are noted as the
Pennine Middle Coal Measures, which comprises interbedded muds, silts and sands with
abundant coal seams.

Fieldworks

The programme of this investigation included the excavation of four trial pits, with tests
undertaken in all pits. The location of the soakaway tests were positioned where access was
achievable and where water could be pumped. Weather on the day was variable, with some
showers taking place during testing.

During this work, the soils encountered were logged in general accordance with BS 5930:
1990, as amended in 2007, and full descriptions are given on the borehole records, which
are also appended to this letter.

Soakaway Tests

During the soakaway test the water should have achieved a fall from 75% to 25% of the
effective depth of the storage volume. The results obtained from the soakaway tests are
summarised below:

Table 1: Soakaway Test Results

WS Soakage Area | Depth Soil Description (Base | Infiltration Drainage
Dimensions (m) (m) of TP) Rate (m/sec) Characteristics

TPO1 Brown slightly gravelly

test1 1.500 x 0.600 1.080m CLAY. None None

TPo2 1.650 x 0.60 1.110m | Brown CLAY None None

test1

'tl':S(i?; 1.800 x 0.600 1.300m | Brown CLAY None None

YourEnvironment Limited - Registered in England and Wales Number 07717486
Unit 11 Chilgrove Business Centre, Chilgrove Park Road, Chilgrove, Nr Chichester, PO18 9HU



TPO4

test1 1.400 x 0.600 1.440m Brown CLAY None None

Discussion

The soils encountered beneath the site were found to be brown slightly gravelly clays,
representative of a glaciofluvial superficial deposit. Within trial pits TP03 and TP04, there
was water ingress into the trial pits that resulted in an increase of water over the monitoring
period, without any additional water being added. The tests did not achieve a drop between
25% and 75% of the storage volume of the pit. This would suggest a very low infiltration rate
and therefore, in this instance, soakaways could not be recommended at this site and
alternative drainage systems should be employed.

References
Building Research Establishment (BRE) Digest 365, Soakaway Design, September 1991.

British Standards Institution (1999) BS5930: Code of practice for site investigations, B.S.I.,
London.

British Standards Institution (2007), Amendment No 1, BS5930: Code of practice for site
investigations, B.S.l., London.

We trust that this information is of interest and should you have any other requirements do
not hesitate to contact us.

For and on behalf of
YourEnvironment

Yours Faithfully,

Daniel Speight BSc(Hons)

Graduate Engineer

Enc.

Appendix A: Site Investigation Plan
Appendix B: Trial Pit Logs
Appendix C: Soakaway Test Results

YourEnvironment Limited - Registered in England and Wales Number 07717486
Unit 11 Chilgrove Business Centre, Chilgrove Park Road, Chilgrove, Nr Chichester, PO18 9HU
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APPENDIX A: Site Investigation Plan
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TPO1 TrialPit No
YourGeotechnical Trlal Plt Log TPO1
Sheet 1 of 1
Project Project No. Co-ords: - Date
" Hawarden Estate
Name: IYE8769 Level: 06/08/2020
. Dimensions 1.50 Scale
Location: Mancot
m): :
(m) Denth 8 - 1 .25d
Client:  Hawarden Estate 1980 ° 0gge
RO Samples & In Situ Testing
% :E Depth Level Legend Stratum Description
=h Depth Type Results (m) (m)
TOPSOIL: Grass overlying dark brown silty CLAY. _
020 Slightly sandy CLAY ]
060 Grey mottled brown slightly gravelly CLAY. ]
1.00 End of Pit at 1.00m 1]
2]
3]
4]
5 —|

Remarks:

Stability:




TPO2 TrialPit No
YourGeotechnical Trlal Plt Log TP02
Sheet 1 of 1
Project Project No. Co-ords: - Date
" Hawarden Estate
Name: YE8769 Level: 06/08/2020
P Dimensions 1.65 Scale
Location: Mancot (m): g 195
Client:  Hawarden Estate Dﬁ)zh o Logged
RO Samples & In Situ Testing
% :E Depth Level Legend Stratum Description
=h Depth Type Results (m) (m)
TOPSOIL: Grass overlying dark brown silty CLAY. _
035 Sandy gravelly CLAY. ]
0.65 Brown CLAY ]
— =
1.11 | End of Pitat 1.11m ]
2
3]
4
5

Remarks:

Stability:




TPO3 TrialPit No
YourGeotechnical Trlal Plt Log TPO3
Sheet 1 of 1
Project Project No. Co-ords: - Date
" Hawarden Estate
Name: YE8769 Level: 06/08/2020
P Dimensions 1.80 Scale
Location: Mancot (m): g 195
Client:  Hawarden Estate aegct)h o Logged
RO Samples & In Situ Testing
% :E Depth Level Legend Stratum Description
=h Depth Type Results (m) (m)
TOPSOIL: Grass overlying dark brown silty CLAY. _
020 Sandy gravelly CLAY. ]
0.55 Brown CLAY ]
— =
1.30 — End of Pit at 1.30m ]
2
3]
4
5

Remarks: Water in Grass

Stability:




TPO4 TrialPit No
YourGeotechnical Trlal Plt Log TPO4
Sheet 1 of 1
Project Project No. Co-ords: - Date
" Hawarden Estate
Name: YE8769 Level: 06/08/2020
. Dimensions 1.40 Scale
Location: Mancot
(m): 3 1:25
Client:  Hawarden Estate I?]egih °© Logged
= Samples & In Situ Testing
% :E Depth Level Legend Stratum Description
=h Depth Type Results (m) (m)
TOPSOIL: Grass overlying dark brown silty CLAY.
030 MADEGROUND: Brown mottled dark grey gravelly CLAY.
Gravel is fine to coarse, angular to sub-angular of brick,
RS0 ash and mixed lithology.
0.90 Brown CLAY
1
1.44 e

End of Pit at 1.44m

Remarks: Water is Grass at 1.440m

Stability:
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Your Environment

Soakaway Test

Trial Pit No: TP1 Test No: 1 Date: 06/08/2020
Length (m): 1.500 Datum Height: 0.00 m agl
Width (m): 0.60 Granular infill: None
Depth (m): 1.00 Porosity of infill: 1 (assumed)
Elapsed time Water Depth Elapsed time Water Depth
(minutes) (m below datum) (minutes) (m below datum)
0 0.475
2 0.477
5 0.479
7 0.487
9 0.483
10 0.485
20 0.495
30 0.505
40 0.512
55 0.520
120 0.537
160 0.545
220 0.560
270 0.570
0.00
0.10 +
0.20 +
0.30 +
B 0.40 +
£ oso g
8 0.60 + =
0.70 +
0.80 +
0.90 +
1.00 ‘ ‘ ‘ ‘ ‘
0 50 100 150 200 250 300
Elapsed time (minutes)
Start water depth for analysis (mbgl) 0.48
75% effective depth (mbgl): 0.61 Elapsed time (mins): #N/A
50% effective depth (mbgl): 0.74
25% effective depth (mbgl): 0.87 Elapsed time (mins): #N/A
Base of soakage zone (mbgl): 1.00
Volume outflow between 75% and 25% effective depth (m?3):
Mean surface area of outflow (mz): 1.99
(side area at 50% effective depth + base area)
Time for outflow between 75% and 25% effective depth (mins):
Test incomplete as 25% effective depth not
Soil infiltration rate (m/s): achieved. Unable to reliably determine soil
infiltration rate.
Remarks Results processed following BRE 365 (2007).
Client: Shane Beauchamp

Site:

208 London Road

TP1




Your Environment

Soakaway Test

Trial Pit No: TPO2 Test No: 2 Date: 06/08/2020
Length (m): 1.650 Datum Height: 0.00 m agl
Width (m): 0.60 Granular infill: None
Depth (m): 1.1 Porosity of infill: 1 (assumed)
Elapsed time Water Depth Elapsed time Water Depth
(minutes) (m below datum) (minutes) (m below datum)
0 0.690 180 0.740
1 0.692 220 0.745
3 0.692 300 0.760
5 0.692 360 0.763
7 0.692
10 0.693
15 0.704
20 0.705
30 0.707
40 0.713
50 0.716
80 0.721
120 0.728
140 0.733
0.00
0.20 +
0.40 +
E
§_ 0.60 +
s s o
0.80 - Bl . —
1.00
1.20 ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 50 100 150 200 250 300 350 400
Elapsed time (minutes)
Start water depth for analysis (mbgl) 0.69
75% effective depth (mbgl): 0.80 Elapsed time (mins): #N/A
50% effective depth (mbgl): 0.90
25% effective depth (mbgl): 1.01 Elapsed time (mins): #N/A
Base of soakage zone (mbgl): 1.11
Volume outflow between 75% and 25% effective depth (m?3):
Mean surface area of outflow (mz): 1.94
(side area at 50% effective depth + base area)
Time for outflow between 75% and 25% effective depth (mins):
Test incomplete as 25% effective depth not
Soil infiltration rate (m/s): achieved. Unable to reliably determine soil
infiltration rate.
Remarks Results processed following BRE 365 (2007).
Client: Shane Beauchamp

Site: 208 London Road

TP1




Your Environment

Soakaway Test

Trial Pit No: TPO3 Test No: 3 Date: 06/08/2020
Length (m): 1.800 Datum Height: 0.00 m agl
Width (m): 0.60 Granular infill: None
Depth (m): 1.30 Porosity of infill: 1 (assumed)
Elapsed time Water Depth Elapsed time Water Depth
(minutes) (m below datum) (minutes) (m below datum)
5 1.280
100 1.160
170 1.150
240 1.110
270 1.112
0.00
0.20 +
0.40 +
E 060 |
<
&
0 080 |
1.00
- ———%———=n
1.20 !/‘F
1.40 ‘ ‘ ‘ ‘ ‘
0 50 100 150 200 250 300
Elapsed time (minutes)
Start water depth for analysis (mbgl) 1.28
75% effective depth (mbgl): 1.29 Elapsed time (mins): #N/A
50% effective depth (mbgl): 1.29
25% effective depth (mbgl): 1.30 Elapsed time (mins): #N/A
Base of soakage zone (mbgl): 1.30
Volume outflow between 75% and 25% effective depth (m?3):
Mean surface area of outflow (mz): 1.13
(side area at 50% effective depth + base area)
Time for outflow between 75% and 25% effective depth (mins):
Test incomplete as 25% effective depth not
Soil infiltration rate (m/s): achieved. Unable to reliably determine soil
infiltration rate.
Remarks Results processed following BRE 365 (2007).
Client: Shane Beauchamp

Site:

208 London Road

TP1




Your Environment

Soakaway Test

Trial Pit No: TPO4 Test No: 3 Date: 06/08/2020
Length (m): 1.400 Datum Height: 0.00 m agl
Width (m): 0.60 Granular infill: None
Depth (m): 1.44 Porosity of infill: 1 (assumed)
Elapsed time Water Depth Elapsed time Water Depth
(minutes) (m below datum) (minutes) (m below datum)
0 1.440
50 1.420
160 1.365
240 1.355
300 1.345
0.00
0.20 +
0.40 |
. 0.60 1
£
£ 080 |
[
[=]
1.00 +
1.20 +
140 L & - -
1.60 T ‘ ‘ ‘ ‘ ‘ ‘
0 50 100 150 200 250 300 350
Elapsed time (minutes)
Start water depth for analysis (mbgl) 1.44
75% effective depth (mbgl): 1.44 Elapsed time (mins): #N/A
50% effective depth (mbgl): 1.44
25% effective depth (mbgl): 1.44 Elapsed time (mins): #N/A
Base of soakage zone (mbgl): 1.44
Volume outflow between 75% and 25% effective depth (m?3):
Mean surface area of outflow (mz): 0.84
(side area at 50% effective depth + base area)
Time for outflow between 75% and 25% effective depth (mins):
Test incomplete as 25% effective depth not
Soil infiltration rate (m/s): achieved. Unable to reliably determine soil
infiltration rate.
Remarks Results processed following BRE 365 (2007).
Client: Shane Beauchamp

Site: 208 London Road

TP1
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APPENDIX D

Site area calculations.
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CALCULATION SHEET BERRYS

Project Number:

Site: Mancot
Calcs by: Status (Prelim/FinaI Page X of

Checked by: RSH Date: Y:

Design Element: SW Drainage Strategy, calculations based around Baldwin Design Masterplan

Calculations Remarks/Output

=y

Overall site area 110,559.7m2 or 11.06ha 11.06 ha total site area
Impermeable areas, private estimates

N

Plot impermeable areas, 25 units random sample from materplan:

75.9m2, 81.1m2, 105.8m2, 76.5m2, 138.5m2, 86.2m2, 129.0m2, 80.2m2, 106.5m2 mean plot area
82.8m2, 92.9m2, 81.0m2, 147.4m2, 156.5m2, 69.2m2, 96.4m2, 85,Im2,
136.7m2, 59.6m2, 125.2m2, 163.3m2, 91.4m2, 87.4m2, 116.5m2, 135.9m?2,
162.9m2 sum = 2663.4m2 / 25 = 106.5m2 MEAN PLOT AREA

Urban creep allowance, Ciria C753 SuDS Manual 10%, 106.5 x 1.1 117.2m2 adjusted mean plot

area for urban creep
Say max 298 units, 250 x 117.2 = 34,926m2 private impermeable areas 3.49 ha private impermeable

3|Adoptable road areas estimate
4.6m width: 10.2, 42.6, 9.1, 32.3 = 94.2m x 4.6m = 433.3m2 433.3m2
5.0m width: 141.1, 157.4, 19.8, 16.6, 12.8, 113.3, 78.2, 16.5, 156, 19.3, 68.2, 4107.5m2
22.3 = 821.5m x 5.0m = 4107.5m2

5.5m width: 152.8, 339.8, 246.3, 294.5 = 1033.4m x 5.5 = 5683.7m2 5683.7m2

Footways, say total length of roads x 1.5

1949.1m x 1.5 = 2923.65m x 2.0m = 5847.3m2 5847.3m2

Total adoptable road areas, sum of above 16,071.8m2 1.61 ha
4|Total impermeable areas 5.1 ha

5|Assessment of estimated positively drained areas inc. gardens, exc.
significant open space
8.58 - 0.3 = 8.28 8.28 ha drained area

NOTE: above calculations based around early site masterplan. Given the
SuDS and potential mine exclusion areas, the impermeable areas above
are likely to reduce by around 10-20%. Detailed calculations are to be
carried out at site planning stage based around the updated layout

design. The updated figures will determine the required storage volumes.
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APPENDIX E

Causeway Flow conceptual design model report.
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BERRYS

Berrys
Shrewsbury
Beech House

Shrewsbury Business Park

File: Ash Lane Mancot_Version
Network: Storm Network
Richard Harman IEng FIHE
14/12/2020

Page 1
Ash Lane, Mancot
Conceptual SuDS

Design Settings

Rainfall Methodology FEH-13 Minimum Velocity (m/s) 1.00
Return Period (years) 2 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
Cv 0.750 Preferred Cover Depth (m) 1.200
Time of Entry (mins) 5.00 Include Intermediate Ground v/
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules v/
Maximum Rainfall (mm/hr) 50.0
Simulation Settings
Rainfall Methodology FEH-13 Drain Down Time (mins) 240 30vyear(l/s) 51.7
Summer CV  0.750 Additional Storage (m¥ha) 20.0 100 year (I/s) 62.6
Winter CV  0.840 Check Discharge Rate(s) Vv Check Discharge Volume v
Analysis Speed Normal 1lyear(l/s) 25.3 100 year 360 minute (m3) 2739
Skip Steady State  x 2 year (I/s) 26.7
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period Climate Change Additional Area Additional Flow
(years) (cC %) (A %) (Q%)
2 0 0 0
30 0 0 0
100 30 0 0
Pre-development Discharge Rate
Site Makeup Greenfield Growth Factor 30 year 1.80
Greenfield Method FEH Growth Factor 100 year 2.18
Positively Drained Area (ha) 8.280 Betterment (%) O
SAAR (mm) 719 QMed 26.7
Host 18 QBar 28.7
BFIHost 0.492 Q1lyear(l/s) 25.3
Region 9 Q2year(l/s) 26.7
QBar/QMed conversion factor 1.075 Q30vear (I/s) 51.7
Growth Factor 1 year 0.88 Q100 year(l/s) 62.6
Growth Factor 2 year 0.93
Pre-development Discharge Volume
Site Makeup Greenfield Return Period (years) 100
Greenfield Method FSR/FEH Climate Change (%) 0
Positively Drained Area (ha) 8.280 Storm Duration (mins) 360
Soil Index 4 Betterment (%) O
SPR 0.47 PR 0.476
CWI 108.000 Runoff Volume (m3) 2739

Node 3 Online Hydro-Brake® Control

Flap Valve x
Replaces Downstream Link v/

Objective
Sump Available

(HE) Minimise upstream storage

v

Invert Level (m) 24.000 Product Number CTL-SHE-0222-2530-0800-2530
Design Depth (m) 0.800 Min Outlet Diameter (m) 0.300
Design Flow (I/s) 25.3 Min Node Diameter (mm) 1500

Flow+ v10.0 Copyright © 1988-2020 Causeway Software Solutions Limited




BERRYS

Berrys
Shrewsbury
Beech House

Shrewsbury Business Park

File: Ash Lane Mancot_Version
Network: Storm Network
Richard Harman IEng FIHE
14/12/2020

Page 2
Ash Lane, Mancot
Conceptual SuDS

Node 3 Flow through Pond Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Main Channel Length (m) 103.000
Side Inf Coefficient (m/hr) 0.00000 Invert Level (m) 24.000 Main Channel Slope (1:X) 500.0
Safety Factor 2.0 Time to half empty (mins) Main Channeln 0.300
Inlets
2a
Depth Area InfArea Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m) (m?) (m?) (m) (m?) (m?) (m) (m?) (m?)
0.000 815.0 0.0 1.500 2054.0 0.0 1.501 2689.0 0.0 3.000 4234.0 0.0
Approval Settings
Node Size Minimum Full Bore Velocity (m/s)
Node Losses Vv Maximum Full Bore Velocity (m/s) 3.000
Link Size Vv Proportional Velocity v
Minimum Diameter (mm) 150 Return Period (years)
Link Length v/ Minimum Proportional Velocity (m/s) 0.750
Maximum Length (m) 100.000 Maximum Proportional Velocity (m/s) 3.000
Coordinates Vv Surcharged Depth v
Accuracy (m) 1.000 Return Period (years)
Crossings v Maximum Surcharged Depth (m) 0.100
Cover Depth Flooding Vv
Minimum Cover Depth (m) Return Period (years) 30
Maximum Cover Depth (m) 3.000 Time to Half Empty x
Backdrops V' Discharge Rates Vv
Minimum Backdrop Height (m) Discharge Volume v
Maximum Backdrop Height (m) 1.500 100 year 360 minute (m?3)
Full Bore Velocity Vv
Rainfall
Event Peak Average Event Peak Average
Intensity Intensity Intensity Intensity
(mm/hr) (mm/hr) (mm/hr) (mm/hr)
2 year 15 minute summer 104.948 29.697 2 year 960 minute summer 7.276 1.916
2 year 15 minute winter 73.647 29.697 2 year 960 minute winter 4.820 1.916
2 year 30 minute summer 68.298 19.326 2 year 1440 minute summer 5.295 1.419
2 year 30 minute winter 47.928 19.326 2 year 1440 minute winter 3.558 1.419
2 year 60 minute summer 46.024 12.163 30 year 15 minute summer 275.481 77.952
2 year 60 minute winter 30.578 12.163 30 year 15 minute winter 193.320 77.952
2 year 120 minute summer 30.614 8.090 30 year 30 minute summer 182.556 51.657
2 year 120 minute winter 20.339 8.090 30 year 30 minute winter 128.110 51.657
2 year 180 minute summer 24.194 6.226 30 year 60 minute summer 124.457 32.890
2 year 180 minute winter 15.726 6.226 30 year 60 minute winter 82.686 32.890
2 year 240 minute summer 19.434 5.136 30 year 120 minute summer 74.895 19.793
2 year 240 minute winter 12.912 5.136 30 year 120 minute winter 49.758 19.793
2 year 360 minute summer 15.130 3.894 30 year 180 minute summer 56.940 14.653
2 year 360 minute winter 9.835 3.894 30 year 180 minute winter 37.012 14.653
2 year 480 minute summer 12.011 3.174 30 year 240 minute summer 44.698 11.812
2 year 480 minute winter 7.980 3.174 30 year 240 minute winter 29.696 11.812
2 year 600 minute summer 9.877 2.701 30 year 360 minute summer 33.743 8.683
2 year 600 minute winter 6.748 2.701 30 year 360 minute winter 21.934 8.683
2 year 720 minute summer 8.824 2.365 30 year 480 minute summer 26.327 6.957
2 year 720 minute winter 5.931 2.365 30 year 480 minute winter 17.491 6.957
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B E R R Y S Shrewsbury Network: Storm Network Ash Lane, Mancot
Beech House Richard Harman IEng FIHE Conceptual SuDS
Shrewsbury Business Park 14/12/2020
Rainfall
Event Peak Average Event Peak Average
Intensity Intensity Intensity Intensity
(mm/hr) (mm/hr) (mm/hr) (mm/hr)
30 year 600 minute summer 21.372 5.846 100 year +30% CC 180 minute summer 100.224 25.791
30 year 600 minute winter 14.603 5.846 100 year +30% CC 180 minute winter 65.148 25.791
30 year 720 minute summer 18.891 5.063 100 year +30% CC 240 minute summer 78.290 20.690
30 year 720 minute winter 12.696 5.063 100 year +30% CC 240 minute winter 52.014 20.690
30 year 960 minute summer 15.276 4.022 100 year +30% CC 360 minute summer 58.552 15.067
30 year 960 minute winter 10.119 4.022 100 year +30% CC 360 minute winter 38.060 15.067
30 year 1440 minute summer 10.800 2.895 100 year +30% CC 480 minute summer 45.327 11.978
30 year 1440 minute winter 7.258 2.895 100 year +30% CC 480 minute winter 30.114 11.978
100 year +30% CC 15 minute summer 481.947 136.374 100 year +30% CC 600 minute summer 36.554 9.998
100 year +30% CC 15 minute winter 338.208 136.374 100 year +30% CC 600 minute winter 24.976 9.998
100 year +30% CC 30 minute summer 323.107 91.428 100 year +30% CC 720 minute summer 32.129 8.611
100 year +30% CC 30 minute winter 226.742 91.428 100 year +30% CC 720 minute winter 21.593 8.611
100 year +30% CC 60 minute summer 221.760 58.605 100 year +30% CC 960 minute summer 25.744 6.779
100 year +30% CC 60 minute winter 147.332 58.605 100 year +30% CC 960 minute winter 17.054 6.779
100 year +30% CC 120 minute summer  132.524 35.022 100 year +30% CC 1440 minute summer 17.942 4.809
100 year +30% CC 120 minute winter 88.046 35.022 100 year +30% CC 1440 minute winter 12.058 4.809
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BERRYS

Berrys
Shrewsbury
Beech House

Shrewsbury Business Park

File: Ash Lane Mancot_Version

Network: Storm Network
Richard Harman IEng FIHE

14/12/2020

Page 4

Ash Lane, Mancot
Conceptual SuDS

Results for 2 year Critical Storm Duration. Lowest mass balance: 99.47%

Node Event

Status

15 minute winter
15 minute winter
15 minute winter
360 minute winter

360 minute winter
15 minute summer

Link Event

(Upstream Depth)
15 minute winter 1
15 minute winter 1la
15 minute winter 2
360 minute winter 2a
360 minute winter 3

us Peak

Node (mins)

1 10

1la 11

2 10

2a 304

3 304

4 0UT 1
us Link
Node

2.000

2.001

3.000

Flow through pond 3

Hydro-Brake®

Level Depth Inflow Node Flood
(m) (m) (I/s) Vol (m?) (m?)
26.785 0.285 558.9 7.4678 0.0000
26.059 0.559 551.9 1.4225 0.0000
26.752 0.252 306.4 3.7132 0.0000
24.862 0.656 146.5 1.6697 0.0000
24.862 0.862 89.9 2.1935 0.0000
23.500 0.000 25.3 0.0000 0.0000
DS Outflow Velocity Flow/Cap
Node (1/s) (m/s)
la 551.9 2.023 0.250
2a 551.4 1.622 0.964
2a 298.1 2.579 0.278
89.9 0.035 0.004
4 0UT 26.2

OK
OK
OK
OK

OK

Link
Vol (m3)
14.0950
11.5747
8.9576
859.9010

Discharge
Vol (m3)

751.4
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Ash Lane, Mancot
Conceptual SuDS

Results for 30 year Critical Storm Duration. Lowest mass balance: 99.47%

Node Event

15 minute winter
15 minute winter
15 minute winter
480 minute winter
480 minute winter
15 minute summer

Link Event
(Upstream Depth)
15 minute winter 1
15 minute winter
15 minute winter 2
480 minute winter
480 minute winter 3

us
Node

us Peak
Node (mins)
1 10
la 10
2 10
2a 464
3 464
4 0UT
Link

2.000

2.001

3.000

Flow through pond 3

Hydro-Brake®

Level Depth Inflow Node Flood
(m) (m) (I/s)  Vvol(m?)  (m?)
27.140 0.640 1466.2 16.7603 0.0000
26.636 1.136 1423.3 2.8922 0.0000
26.963 0.463 803.9 6.8303 0.0000
25.630 1.424 261.6 3.6235 0.0000
25.630 1.630 149.1 4.1477 0.0000
23.500 0.000 26.7 0.0000 0.0000
DS Outflow Velocity Flow/Cap
Node (1/s) (m/s)
la 1423.3 2.748 0.644
2a 1429.5 2.693 2.499
2a 785.4 3.228 0.734
149.1 0.041 0.007
4 0UT 35.6

Status
OK

OK
OK

OK

Link
Vol (m3)
25.2575
17.4471
18.8882
2247.6160

Discharge
Vol (m3)

1242.5
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Ash Lane, Mancot
Conceptual SuDS

Results for 100 year +30% CC Critical Storm Duration. Lowest mass balance: 99.47%

Node Event

15 minute winter
15 minute winter
15 minute winter
480 minute winter
480 minute winter
15 minute summer

Link Event
(Upstream Depth)
15 minute winter 1
15 minute winter
15 minute winter 2
480 minute winter
480 minute winter 3

us
Node

us Peak
Node (mins)
1 11
la 11
2 11
2a 472
3 472
4 0UT
Link

2.000

2.001

3.000

Flow through pond 3

Hydro-Brake®

Level Depth Inflow Node Flood Status
(m) (m) (I/s)  Vvol(m?)  (m?)
29.278 2.778 2563.3 72.7875 0.0000
27.557 2.057 2448.1 5.2361 0.0000
28.022 1.522 14054 22.4310 0.0000
26.281 2.075 450.4  5.2802 0.0000 OK
26.281 2.281 260.2 5.8044 0.0000
23.500 0.000 32.1 0.0000 0.0000 OK
DS Outflow Velocity Flow/Cap Link Discharge
Node (1/s) (m/s) Vol (m3) Vol (m3)
la 2448.1 4.592 1.108 27.5742
2a 2449.2 4.595 4.282 18.0081
2a 1363.2 3.819 1.274 27.1584
260.2 0.051 0.013 4207.6802
4 0UT 41.8 1468.5
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