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Introduction

» Established in 1968

 Turnover of £12m+

* 100+ qualified technical staff

« 7 Offices: Hull (Head Office)
Leeds
Lincoln
Scarborough
Sheffield
Teesside
York

Core Services

« Civil Engineering — Drainage (FRA, DIA. S104)
- Highways (S38, S278) t

» Structural Engineering

Va

* Temporary Works
*  Building Surveying — Party Wall, CDM

*  Geotechnical & Environmental

* Heritage

HQ and Warehouse
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Government

 National Planning Policy

* Find the location - Flood Map for Planning—GOV.UK
» National Minimum Standards for SuDS

» Codes for Adoption

Lead Local Flood Authority

 Strategic Flood Risk Assessment
* Minimum Development Control
Standards for Flood Risk

Internal Drainage Boards

» Specific byelaws

Water Authorities and NAVs
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» Specific standards T : Mahage/
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Surface Water Drainage Principles
#2: Infiltration

Digest

Soakaway design

Stephen L Garvin

quesl 365 is one of the most widely used BRE

aiding d s to support pls and
development applications. This edition of Digest 365
describes the design and construction procedures for
soakaways, and explains how to calculate rainfall design
values and soil infiltration rates. It also gives useful
examples of how to design soakaways.

This revlsed editlon m(ludes important changes to
s which have been
introduced sinca lhe last edition was published in 2007.

1 Introduction

Digest 365 on soakaway design was first published in 1991,
replacing Digest 151. Digest 365 is widely used by designers to
support planning and development applications.

This revised edition indudes a number of important changes,
including the following:

+ recommendations by The Environment Agency on
predicted dimate change effacts

«  data on areturn period of 100 years

+  description of sustzinable drainage systems (SUDS)

+ flood management

+  updatedillustrations and new refarences

* glossary

This revised edition retains the fundamental approach included
in previous editions — the content has been updated rather than
rewritten. However, the revision will ensure that Digest 365
remains fit for purpose.

This Digest describes design and construction procadures for
soakaways, explains how to calculate rainfall design values

and sail infiltration rates, and gives examples of designing
soakaways. It provides data to facilitate designs for 10-to
100-year rainfall events (note that regulatory reguirements may
not be as onerous as 100-year events).

DG 365
Revised 2016

A traditional way of disposing of surface water from buildings
and paved areas, soakaways are used remotely from a public
sewer or watercourse. However, in recent years, soakaways have
been used within urban, fully sewered areas to limit the impact
on discharge of new upstream building works and to avoid

the cost of upgrading sewers outside building developments.
Increasingly soakaways are seen as a more widely applicable
option zlengside other means of surface water control and
disposal in sustainable drainage.

Soakaways are used to store the immeadiate surface water
run-off from hard surfaced areas, such as roofs or car parks,

and allow for efficient infiltration into the adjacent soil. Thay
discharge their stored water sufficiently quickly to provide the
necessary capacity to receive run-off from a subsegquent storm
The time taken for discharge depends upon the soakaway shape
andsize, and the surrounding soil's infiltration characteristics.

Soakaways can be square, drcular (conventional), or trench
excavations. They can be filled with rubble, lined with brickwork,
plastic cells, perforated pre-cast concrete ring units or any similar
structure that collects rainwater and run-off. The structures are
built to allow rainwater to infiltrate directly into the ground
Soakaways can also be deep bored.

There are times when a soakaway may not be an appropriate
solution, eg in areas of ground that have low permeability,
where surface water could be contaminated. The maximum
seasonal water table should be above the base of the sozkaway;
contaminants in the ground could be mobilised, or in areas of
instahility.

Although the guidance in this Digest can inform design and
construction of soakaways, further spedialist advice will be
required.
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Manage/
Deliver/

Pipe connected into cut-out in side of tank Geocellular units Geotextile (with
— must allow clear water flow into permeability greater than
soakaway, the pipe diameter must not be that of the surrounding soil)

obstructed by the plastic framework on
the side of the tank
Effective pre-treatment Inspection/access Backfill to suit design loads
(catchpit as a minimum for chamber or pipe and pavement design
roof water) requirements
i 1 /’
¢ - - - L X 1 1 - e e
Inle H H
ﬂ H %
1 1
I N}
3 3
I |
Bedding layer and backfill to suit: ,:r ~=\
= structural design (ie adequate angle of mwon) , 1 1 1 |
-dralmendedm(iewmubw R e e renam g

Minimum im (to
groundwater table)

* 4-40mm aggregate in accordance with BS7533-13
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#5: Combined Sewer

M Surface Water Drainage Principles Engineer/
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The SuDS

Department
for Environment
Food & Rural Affairs
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Control the quantity Manage the quality of
of runoff to the runoff to prevent
pollution
* support the management of
flood risk, and
+ maintain and protect
the natural water

SY00 Water
Quantity

Biodiversity

Create and sustain Create and sustain
better places for better places for
people nature
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SPEL Guiderall System
(optional for ease of maintenance)

Inlet

Qutlet

Qutlet transfer pipe
(optional sample point available)

ACD tube

Automatic Closure Device (ACD)
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SubDS Engineer/
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Grass filter stripto  Level leading edge G or Filter aggregate
trap siit | enhanced filter layer (see materials chapter for
suitable specifications)
. S
rwmry ‘?- AAA ML AMMA AAL 4.
L}l Sacrificial single size stone
layer with geotextile to trap silt

Geotextile or impermeable /’-\—n— Perforated overflow pipe at a
| ) level where the trench is

{where required) ’ B \ designed for i

/, \\
/ N
7’ .
K |
S
/ 3 Perforated outlet pipe ata
1 ] lower level where
’/ N 4 \\mlnot possible
’ N
1’ \\
I 1 |
4 i i | b
1 I |
W v v

Infiltration (whete appropriate)
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Type A, B or C filter material — Perforated pipe  Topsoil (SOmm max) and —— Upstand
Specification for Highway Works underdrain to turf layer or 150mm 25-40mm
Clause 505.5 (note: if Type B is outfall topsoil — seeded root zone

used, a geotextile should be

provided between the filter

material and topsoil layer)

Somae infiltration into soils

Dimensions — varies to suit space and ease of maintenance required Road / Car park
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SuDS

Permeable Paving

o pomiads w50y
il SN TR |

ROSMEAD STREET

ORIGINAL ROAD

ROSMEAD STREET

ARTIST IMPRESSION

Permeable Permeable
laying course jointing material

I

IR

\mn s e

Engineer/
Manage/
Deliver/

Optional upper

£ v v v

structural layers
WV (if required)

*=- Permeable foundation
(thickness determined
. by design)

->

impermeable flexible
membrane at formation

+—Subgrade (and
subgrade improvement
layer if required)



ROAD CONSTRUCTICN -

SURFACING: B0mm THICK PERMEABLE BLOCKS

LAYING COURSE: S0mm DEPTH OF 2-6mm BEDDING AGGREGATE.
PERMEABLE PAVING AGGREGATE TO BS EN 13242:2002

BASE COURSE: 90mm DEPTH AC32 (REFER TO CORING INSTALLATION NOTE)

NOTE: CONSTRUCTION MATERIALE AND DEPTHS

BASED ON TAELE 20.10 OF CIRIA SUDS MANUAL v2; PERMEASLE BLOCKS TO BE LAID:

USING A TRAFFIC LOAD CLASS CATEGORY 6 (85 TSIﬁl
-TYPICAL APPLICATION OF LOAD CLASE CATEGORY 6
INCLUDES ADOPTAELE HIGHWAYE. THIS INDICATES
MINMUM VALUES THAT CORRESPOND WITH

SUB-BASE: TYPE 3 POROUS AGGREGATE (TO ACHIEVE MINIMUM 30% .

INTERNAL VOIDS). SEE CBR TABLE FOR DEPTH; MINIMUM DEPTH REQUIRED
FOR ATTENUATION; S50mm

CAPPING: MIN 300mm OF CAPPING REQUIRED WHERE CER IS5 <2%, SEE CBR
TABLE FOR FURTHER INFORMATION

90" HERRINGBONE PATTERN
. 2 BLOCK WIDE STRETCHER ADJACENT TO KERBS

SOLDIER PATTERN AT CHANGE OF ROAD SURFACE AT ENDS OF ROAD

. 2 BLOCK WIDE STRETCHER BOND LAID ARCUND MANHOLE COVERS
ERETT OMEGA FLOW BLOCK PAVING, ERINDLE IN COLOR (ALTERNATIVE

THICKNEES FROM CALCULATIONS USING ICF1 [2011).

COLOUR CHOICE AUTUMN GOLD, BURNT OAK CHARCOAL OR NATURAL) TC
BE USED FOR HERRINGBONE PATTERN AND STRETCHER BOND
THERMOPLASTIC LINING - WHITE FOR ROAD MARKINGS
INDICATIVE CAMBER OF CURRENT HIGHWAY - PERMEABLE PAVING
'WILL BE LAID LEVEL FROM KERE TO KERB AS PERMEABLE PAVING
DOES NOT REQUIRE CROSSFALLICAMISER. EXISTING MANHCOLE
CCVERS WILL NEED TC BE RESET TO NEW FINISHED ROAD LEVELS

Engineer/
Manage/
Deliver/

CORING INSTALLATION NOTE: AC REFERS TO ASPHALT

CONCRETE (AC 32 DENSE 4060 TD 55 EN 13106-1).
PRIOR TC THE INSTALLATION OF THE PAVING UNITS THE
AC SHALL BE CLEANED TO REMOVE MUD AND DETRITUS,
CORED OR FERFORATED WITH 75MM DIAMETER HOLES ON
A 750MM ORTHOGONAL GRID.

‘THE HOLES ARE TO BE FILLED WITH TYRE 3 OR THE
LAYING COURSE

KERS (TO SUIT
EXISTING KERS TYPES)

OOTPATH CONSTRUCTION
0 SUIT EXIETING

MINIMUM 1:40 FALL ALONG THE
N FROM EDGE OF
CARRIAGEWAY TO PIPE TRENCH

GEOSYNTHETICS GM S00M IMPERMEAELE MEMSRANE TO BASE AND ot WREKIN SX GRID 2020
SIDES, MINIMUM 300mm CVERLA® AT JOINTS AND JOINTS TO BE o e SlAXIAL GEOGRID
DERFORATED FIRE N EFERENTIALLY WELDED TO PROVIDE WATERTIGHT SEAL. WHERE THE HIC-H'WAY POLYPROPYLENE OR
A DEED TRENGH - MIMIMUM 1 WELDING OF JOINTS IS UNACHIEVABLE JOINTS ARE TO BE TAPED. INSPECTORS SIMILAR APPROVED TO
same THE NUMEER OF JOINTS ARE TO 5E MINIMISED, AND JOINTS THAT [aE=stiis 5ASE.

SURROUND TO EE PROVIDED.
PERFORATIONS UPWARDS TO BE
SURRCUNDED IN PERMEABLE
GEOTEXTILE. GEOGRID TO BE
OMITTED AROUND TRENCH.

ARE PERPENDICULAR TO THE KERS LINE ARE TO BE MINIMISED,
WITH LONGITUDINAL JOINTS, TO SIDES CF EXCAVATION RATHER
THAN THE BASE OF THE EXCAVATION, PREFERENTIAL

SECTION THROUGH PERMEABLE PAVED ROAD BUILD-UP (INDICATIVE)
SCALE 1:20

CAPPING TO BE PROVIDED BELOW
MEMERANE IF REQUIRED FOLLOWING
CBR TESTING. PERMEABLE GECTEXTILE
TO BE PROVIDED UNDER THE CAPPING;
WREKIN MULTITRACK 1000 GEOTEXTILE
OR SIMILAR APPRCVED

MINIMUM 1:40 FALL ALONG THE
FORMATION FROM EDGE OF
CARRIAGEWAY TO PIPE TRENCH
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Dry bench Liner anchor
/ 4
.
¥/ % Lk Freeboard
{ ;““ ;\? ‘F‘t-* Maximum L
Al ks N water level
Lf..-‘.)‘:r"'s*2:‘6#9"::::::::::::::::::::':;;:3:':

by requirements of vegetation, — typically 50-150 mm depth;
ie 400-450mm for shrubs and material must not damage liner
herbaceous, 100-150 mm for

grass/wildflower seeding

Wetland topsoil depth to be determined  Layer of subsoil or gravel undermeath

-
Permanent
water level
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Corrugated Granular backfill to top and sides of
plastic arches arches to suit design assumptions
| and traffic loads, sufficiently

permeabie for design flows
| % | =
STT1STTIITTITITIITITITITITITII T sy
UL J
[ Outiet
Catchpit Top hat seals to Geomonibrane(and Corrugated Flushing and
‘ all pipes protective geotextile  plastic arches inspection pit

if required)

BERERER Tt ;
|

1| ! = |
BENEEEE il Jxl ALl :
‘I TT1 17 11 T3 ! :

o [}
4:.‘} il .\“ | g :
TITTITTITT T3 SEERRE R |
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Extent of excavation Connection pipe

for arches between arches



Engineer/
SuDS - Layout Manage,

Alan Wood & Partners Del ivel’ /

CATCHMENT

4004 —3|

ANIWHILYD

qE— ROOF

INFWHOLYD
4008

ROOF —>

CATCHMENT

Detention basin downstream If space available,
doubles up as community recreation/event area
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Drainage Design

it

¥

PROPOSED PERMEASLE PAVING TO PROVDE
Apseas. S’ OF AYTENUATICN 811 mn!nm

A
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1
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CONNECTION TO 5%
MANHCLE OFF SITE AND
R TO 5E CONFIRMED

Ex W

MANHOLE FITTED WITH VORTEX
TYPE FLOW CONTROL DEVICE
OESIGNED YO LIMIT FLOWS 10 S 0
DESIGN HEAD: 0 $5m

PIPES DISCHARGING INTO PERMEABLE

CARPARK TG SE FITTED WITH PERMAVOD

RAMWATER DIF FUSER UNIT ON THE INET
4piy




Alan Wood & Partners

Drainage Design
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Rlan Wood & Partners Page 1
Omega 2 Proposed Development
Monks Cross Drive Sessay, Thirsk
York Y032 932 Hydraulic Calculations
Date 30/05/2022 Design=d by LC
File Drawnest 3.0.MDX Checksd by CD
Micro Drainags Network 2020.1.3
STORM SEWER DESIGN by the Modified Rational Method
Design Criteria for Storm
Pipe Sizes STANDARD Manhole Sizes STANDARD SIMPLE INDEX APPROACH: TOOL SEPA 3
FSR Rainfall Model - England and Wales 1. The steps set outin plied “runoff area’ (ie each
Return Period (years) 1 PIMP (%) 100 2 Thes g . . " cases.
M5-&0 (mm) 15.000 Add Flow / Climate Change (%) [}
Ratio B 0.400 Minimum Backdrop ight (m) 1.200 5 ncheiadin the Sult Mamsl Appendh
Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 3.000 4. Eachof
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 0.350
Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 0.10 &l selections mace propesed S8 components.
. § . ; oRoe DoWN LST RELEVANT INPUTS NEED TO BE SELECTED FROM THESE LISTS, FOR EACH STEP
Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) S00 "
— \SER ENTRYCELS ARE OWLY EQUIRED WHEREINDICATED BY THE T0OL
Designed with Level Soffits
STEP1:  Dewmmineie index for
Thls siep requires the user 10 select the spproprieee land use fype for the ares from which the runoH s occuring
Network Design Table for Storm e e e e e
23 0 0y W g oo
PN  Length Fall Slope I.Area T.E. Base X HYD DIA Section Type Auto e e " e
(m (M (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design T N frp—r—
sonnon e paces e conarTns
Folbon  Tow Suspunded
51.000 S00.0 0.035 1.00 0.0 0.600 =] Pipe/Conduit o b Solds Temn  Bymosons " :
51.001 S00.0 0.023 0.00 0.0 0.600 o Pipe/Conduit o
51.002 S00.0 0.012 0.00 0.0 0.e00 (=] Pips/Conduit ‘ ‘Semctung um e vom e arop aown st
e’ 2 nons szpacan
51.003 S00.0 0.022  0.00 0.0 0.600 o Pipe/Conduit g - m— A e
S1.004 500.0 0.005  0.00 0.0 0.600 o Pipe/Conduit g o - e vy B e
51,005 500.0 0.007  0.00 0.0 0.600 o Pipe/Conduit g it ey e
51.008 7&.7 0.008 0.00 0.0 0.800 a Pipe/Conduit ‘ P e v ] I I : |
s row- L
S2.000 12.480 0.132 94.5 0.016 1.00 0.0 0.600 o Pipe/Conduit @ Lot Pl sl et ¥eun u & =
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Adoption Engineer/
Manage/

29 June 2022

Alan Wood & Partners Del ivel‘ /
+ 3104 Water Industry Act

« Codes for Adoption

eowerage assets by sowerage companics * Yorkshire Water

e - New Assets and Variations (NAV)
« S38 Highways Act

Design and Construction Guidance for foul and
surface water sewers offered for adoption
under the Code for adoption agreements for
water and sewerage companies operating

wholly or mainly in England ("the Code") New Appointm ents and Variations (NAVS)

Approved Version 2.3

11 November 2023 . What iS a NAV?

New appointments and variations (NAVs) are limited companies which provide a water and/or sewerage service
to customers in an area which was previously provided by the incumbent monopoly provider.

A new appointment is made when a limited company is appointed by Ofwat to provide water and/or sewerage
services for a specific geographic area. A new appointee has the same duties and responsibilities as the
previous statutory water company.

Avariation is where an existing appointed company (an “appointee”) asks Ofwat to vary its appointment so it
can extend the areas it provides services to.

A NAV, therefore, involves one company replacing another as the appointee for a specific geographic area.

More information can be found about getting a new appointment or variation.
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A Last Thought - Foul Water Drainage Engineer/
Manage/
Alan Wood & Partners . . . Del ivel‘ /
« Similar design surface water and SuDS

+ 3104 Water Industry Act Adoption
« Codes for Adoption
* Yorkshire Water, Anglian Water
* New Assets and Variations (NAV)
* Pre-Planning Enquiry (old and new)
« Wastewater Treatment Works & Capacity
- AMPS8
* Overflows
« Capacity
* Refusal




Engineer/

LWL/ Questions and Discussion Dehver/

Alan Wood & Partners

* eng@alanwood.co.uk
* james.gibson@alanwood.co.uk

« 07808 940756


mailto:jamess.Gibson@alanwood.co.uk
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