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Appendix J

Attenuation Storage Calculations

Ref: TR8151310/LMcG/DW/021 Issue 3: 1 September 2016



Attenuation volume storage incorporating 20% CC

§ Quick Storage Estimate E=5 EcH X
Variables
[ FSR Rainfall v e e 0.750
Retum Period fyears) 100 Cv (Winter) 0.2340
i 0.553
Variables - EETTER Bt et 0553 |
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Analyse 0K Cancel Help
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Global Variables require approximate storage
of between 246 m* and 334 m>.
These values are estimates only and should not be used for design purposes.
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Attenuation volume storage incorporating 40% CC

§* Quick Storage Estimate
Variables
FSR Rainfall o | S e
Retum Period fyears) Cw (Wirter)
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& Quick Storage Estimate E=N EoR ==
Results
Global Variables require approximate storage
of between 298 m* and 403 m3.
These values are estimates only and should not be used for design purposes.
“ariables
Results
Design
Overview 2D
Overview 3D
Wi
Analyze OK Cancel Help

Enter Climate Change between -100 and 600




Glanville

Appendix K

Outline Surface Water Drainage Strategy

Ref: TR8151310/LMcG/DW/021 Issue 3: 1 September 2016



12m® geocellular
storage crate to
supplement
attenuation
provision.
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Connection to public foul

from Thames Water
records. Existing outlet to
be reused if feasible.
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Flow control to 5 I/s on outlet.
IL=4.8

108m® geocellular storage
crate to supplement
attenuation provision.

PLAN
Scale 1:500

-

\ Connection to public surface
/ water sewer.
IL ~ 4.62 from Thames Water

records—Existing outlet to be
reused if feasible.

Proposed porous paving with 500mm
permeable sub-base.

Non-porous surfacing (stone flags proposed)
with 500mm permeable sub-base.

Proposed Infiltration / Conveyance Trench.
See cross-section for typical trench detail.
Total volume storage in trench = 30m®

Proposed geocellular attenuation crate. Total
volume storage in crates = 120m’

Proposed Horizontal Conveyance /
Connectivity pipe

Proposed surface water sewer

Proposed foul water sewer

Total volume storage in permeable sub-base = 270m’

Existing Ground Profile

Permeable or porous surface course

[ | [ | =
0.2 - 0.5m Topsoil / made ground T

~ |500mm permeable sub-base

Jtom

0.3 - 1.0m Silty Clay

1.8 - 3.2m Kempton Park Gravels
Infiltration possible in this layer

[; Groundwater level seasonally variable

London clay

Infiltration trench with depth to penetrate silty
clay layer and reach infiltration capable
gravel formation

\— Horizontal perforated pipe in trench to ensure
connectivity of storage and infiltratation volumes
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Appendix L

Richmond Borough Council SuDS Checklist

Ref: TR8151310/LMcG/DW/021 Issue 3: 1 September 2016



Treatment — Improving the quality of water by physical,
chemical and/or biological means.

Watercourse — A term including all rivers, streams,
ditches, drains, cuts, culverts, dykes, sluices, and
passages through which water flows.

APPENDIX I:

Water table (or groundwater table) — The point where
the surface of groundwater can be detected. The water
table may change with the seasons and the annual rainfall.

DESIGN ASSESSMENT CHECKLIST: SCHEME

Table 1: Scheme Design Assessment Checklist

Requirements

Site ID ST MewrEL € ComsvenT,  Ham

Site Location and co-ordinates | TR (FFOL 32223

Site description Drawing Reference(s)

Date of assessment lo/o% [ib Specification Reference

Type of development Resipen ™A Site Area 1-69 hew
SubDS N | Summary of details Comments / Remedial
Manual actions
Page Ref*

PRINCIPLES

Is the runoff managed at or close to its source,
wherever possible? If not, give reasons.

Popovs  fANING
vsEN ExTENSIVEY

Is the runoff managed at or close to the surface,
wherever possible? If not, give reasons e.g.
infiltration systems are being used to manage
the runoff.

INFILTZA T on
SYLKTEMS N
URE

Where the drainage system serves more than
one property, is public space used and integrated
with the drainage system in an appropriate and
beneficial way ? If not, give reasons.

PUB LI  HAEDSTANDING
I PART OF fPoZous

P NG STeATESY

Have the opportunities afforded by the drainage
system in terms of green infrastructure,
biodiversity, urban design, climate adaptation and
amenity provision been maximised?

No AvcTEra e
<ro\C L.fh/\\(\.i_?‘
ORctALD + GAEYENS

) SulS  InFETRATEN
ﬁ‘\lfrg"’r*lo%uceﬁu.

Has an appropriate SuDS Management train been
provided?

Poloul  favING T3
FILTER O CorTARUNATION
LUN-OFE

Are the operating and maintenance requirements
of the drainage system adequately defined?

NdTo GE cosFeLED

AT DETAWED PESEN|

T RE  MPINTAIANEN RBY 90 iy ATE u‘v(A”NACfYLhEg'\\(TﬂN

Is operation and maintenance achievable at an / ba ity
acceptable cost?
POINT OF DISCHARGE
Does the design meet the following discharge SoME  INFiLTRAMCN
herarchy - coproeTed RY
1. Infiltration is preferred where it is safe and o

acceptable to do so: / CorMar L E0
2. If infiltration is not possible discharge to water Digceipece

course;
3. Discharge to sewer as last resort.
If infiltration is used: Confirm that an acceptable © Re . wompreTed |
infiltration assessment has been undertaken and v Z QEMKOC PESIEN -

£ =) L8} =
submitted? ARQUMPTION sAADE .
PLANNING GUIDANCE DOCUMENT ‘-'\DELIVERING '$U’D'S I'N RICHMOND' 22

T
S s~
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SubDS
Manual
Page Ref*

Summary of details

Comments / Remedial
actions

If discharge is to sewer, rather than a surface
water body, provide justification.

N> gueFACE
ATEL. OES

FEEECTE AVAILARLE

If discharge to a sewerage asset is proposed, has
evidence been provided that the design criteria
have been agreed with the sewerage undertaker
and that an appropriate connection detail has been
agreed?

T RE UNDELRTAREEN
&7 DC/)"R’ D
pesan . AeTreemEenT
T BE oFEEeeD
T SERNCERAGE

PR oL PEF -

Have adequate and appropriate exceedance routes
been provided and are they protected from future
development?

ExTENSIVE

AN D GRECHN AeCAS .

INTERCEPTION

Does the scheme design demonstrate on-site
retention of approximately the first 5mm of runoff
from impermeable surfaces for most events?

How is Interception to be delivered (e.g. infiltration,
green roofs, permeable pavements, vegetated
surfaces, bespoke design - provide details)?

Poreul PAVEMENT
A (N FiLTRATION
TR eteEsS,

PEAK FLOW RATE CONTROL

Does the design demonstrate control of the 1 year,
critical duration site event to the equivalent 1 year
greenfield peak flow rate or below?

INFILTZATD N OF
SMALLER SV
CveErsTE |

Does the design demonstrate control of the 100
year, critical duration site event to the equivalent
100 year greenfield peak flow rate or below?

D E¢srCt ED
DisScHaARGE B

s s

Do the design calculations take account of future
development (urban creep) and climate change?

(O o (O INCHUOED

VOLUMETRIC CONTROL (FOR THE 100 YEAR,
6 HOUR EVENT)

Does the design demonstrate that, for the 100 year
6 hour event:

Either:

The discharged site runoff volume is not greater
than the equivalent greenfield runoff volume?

or:

The discharged site runoff volume over and above
the equivalent greenfield runoff volume (i.e. the
Long Term Storage Volume) is discharged at a

rate < 2 I/s/ha (or another rate that is considered
acceptable in not negatively impacting flood risk of
the receiving water body)

or.

Peak flow rates from the site are restricted to 2 1/s/
ha or Qbar, whichever is the greater ha (or another
rate that is considered acceptable in not negatively
impacting flood risk of the receiving water body).

e Flovs ZATER
pRE RESTRICTED

™ ss,
MAN &MU AL
ConNTRoOL.  pATE .

ADPIMern LY

WL TEAT I

Pleni (hES

ADO (TasnA L. YALIE
AOD  Alond CordTlol
N ExeESR of
A TTENUVATILON
PROVADTED |

ocvoTuUNE OSRigN (IS
con SERVATIv €.

pracTchl

WATER QUALITY TREATMENT

Is the receiving water body (surface or
groundwater) environmentally sensitive (E.g.
Groundwater Source Protection Zone? What is
its designation? Are any implications for drainage
design clearly defined?

N SPZE,

Minor. ARUIEESR. oF
Hhq VOHN GZABILTY
PreSeErsT |

PLANNING GUIDANCE DOGUMENT -\DELIVERING $UDS IN RIGHMOND

N
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SuDS
Manual
Page Ref*

Summary of details

Comments / Remedial
actions

Does the design include an appropriate

treatment strategy that ensures:

1. Sediment is trapped and retained on site in
accessible and maintainable areas?

2. Has a sufficient number of drainage components
been provided in series prior to discharge?

3. Suitable pollution removal capability e.g. % TSS
removal (where this is a requirement of the SAB)

SEPIiEBNT  LECT
onN (ULFACE ofF
PoRoowS  PAVING
(o A& Swéﬁ’T)
o 1~ cATOHATE
Femopreond oFFelS

SUTARLE. TREQATMENT|
CAPAC TN .

FUNCTIONALITY

Are the design features sufficiently durable to ensure
structural integrity over the system design life
(residential 100 years and commercial 60 years),
with reasonable maintenance requirements?

WELL USED <anRRe)
ProdoveTs  pa o PeleD

system? If yes, provide justification and set out
operation and maintenance/adoption arrangements.

Are all parts of the SUDS system outside any areas of N fioen 1S E
flood risk? If not, provide justification and evidence 30 EAS onN SITE
that performance will not be adversely affected.

Is pumping a requirement for operation of the CrAv ety SHSTem.

Has runoff and flooding from all sources (both
on and off site) been considered and taken into
account in the design?

N SLSLEICANT
OFF&TE Lot
ExPecTED

Are 1 in 30 year flows fully conveyed within the
SuD system ?

Are 1in 100 year flows contained or stored on-site
within safe exceedance storage areas and flow
paths? Note some approving authorities may
require greater return periods.

Srooed REiow
GEOUND

CONSTRUCTABILITY

Has an acceptable construction method statement
been submitted and approved?

T BE (onPLTTED
g7 DETAILED OSSN

MAINTAINABILITY

Has an acceptable Maintenance Plan been / T BE C"MPbC/rCiD
submitted and approved? AT DETRILED DESIGN
INFORMATION PROVISION

Do the design proposals include sufficient provision
for community engagement and awareness raising?

(*) to be added on completion of SuUDS Manual update

SYSTEM DESIGN ACCEPTABILITY Summary details including any changes | Acceptable (Y/N) Date changes made
required
Acceptable: ADDITOMAL  (NFOLAATION
Minor changes required: > BT PROVPER AT
Major changes required / re-design: DErALLED DESIKN .
ACCEPTARLE AT  outtin€E
DELIEN -
To RE  comndimonyTO E
NeECESSAR
PLANNING GUIDANCE DOCUMENT ‘-'\DELIVERING $UT)S IN RICHMOND 24
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