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1.1 Summary

Waterman Structures Limited (WSL) were appointed by ABGi Ltd to prepare a Below Ground Drainage
Verification Report and Maintenance and Management Plan in support of planning condition discharge in
relation to their Deluna project on the corner of Oldham Road and Cornell Street, at 40 Oldham Road,
Manchester, M4 5FE.

WSL can confirm that based on periodic site visits, and limited to visual inspection only, the below ground
drainage has been installed in accordance with all final construction issue drawings and specifications. As
built drainage is therefore considered to be in keeping with the approved design principles.

1.2 Surface Water Management

Guidance for the disposal of surface water from a development site indicate infiltration systems are to be
considered as the primary solution. If this is not practical, discharge to a watercourse is to be considered
as the next available alternative. Only if these options are unavailable, and other sustainable drainage
methods not possible, should the use of the public sewerage system be considered. Given the proximity
(within 5m) to adjacent properties the use of infiltration drainage techniques would not be considered
appropriate under Building Regulations.

The approach is based on providing an oversized piped/ manhole system, supplemented by cellular
attenuation system. Flow within the systems will be controlled by flow control devices to achieve the
overall discharge rates identified above. The surface water drainage system will be designed to attenuate
rainfall events up to and including 1 in 100 year+ 30% Climate Change return periods.

1.2.1 Proposed Catchments Discharge Restrictions & Attenuation Estimates

The following table indicates the anticipated volume of attenuation required in rainfall events for 30 year
and 100%+CC return periods. The table below provides the summary results of attenuation.

Attenuation

Assumption Total Volume Attenuation
Public / Impermeable for future lisheiheabio required Volume
3 Area (Roof, loss of p Proposed (uptoa1 required (up to
Private area for ‘ ; :
Outfall Ref. roads, een . Discharge in 30 year a1in 100 year
Permeable : gree attenuation 3
Area (ha) drives, efc space (40%  assessment Rates (l/s) storm storm + 30_A cc
(ha) I (ha) return return period)
0ss) period) m3
(ha) m3
410x410mm n/a 0.07 n/a 0.07 10 7.4 17
410x410mm n/a 0.07 n/a 0.07 7 9.2 20

1.3 Typical Maintenance Plan

Private connections and associated lateral drainage will be maintained by the building owner. Pipes are
intended to be the main conveyance across the development which are are intended to be dry except for
during rainfall events and have been designed to be self-cleansing where possible.

Access for maintenance is provided through access chambers, manholes, rodding plates and rodding
eyes. Regular inspection and maintenance is important to identify areas which may have been
obstructed/ clogged and may not be draining correctly thus exposing the development to a greater level of
flood risk.
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1.3.1 Adoption & Maintenance

A review of potential maintenance requirements is provided in the table below.

Regularity  Activity Frequency
Regular Check inlets, outlets, control structures and overflows Annually

Occasional  Clearance of silt As required
Remedial Reinstate As required

1.3.2 General Drainage Maintenance

Providing the safety guidelines herewith are followed inspections and simple maintenance from ground
level can be carried out by non-skilled operatives.

It is strongly recommended that maintenance involving “man entry” is only carried out by specialist
contractors, who will have the correct training and safety equipment.

It is usually worth lifting manhole covers periodically to keep the covers free and to look for debris and
tell-tale signs of imminent problems. Regular inspections and periodic cleaning are required on Drainage
Channels, Silt Pits, Catch Pits, Storage Attenuation, Manhole Chambers, Flow Control Devices and
Grease Traps.

It is recommended that cause be investigated, and the system cleaned by pressure jetting specialists
(where required) if signs of the following are found:

. Ragging on step irons which usually mean that the pipes surcharge occasionally

. Mud or silt in a manhole which probably indicate a restriction downstream

. Detritus on the benching could be a sign of rats or of deterioration of the fabric of the
manhole.

. Grease, which is a major cause of blockages.

The notes below should be read in conjunction with any manufacturer’s literature.

1.3.3 Drainage Safety Issues

Work on drainage systems expose personnel to serious Health and Safety Hazards. These include but
may not be limited to the following:

. Lifting heavy loads (manhole covers)

. The risk of injury through dropping heavy loads

. The risk of falling into chambers

. Biohazards from pathogenic bacteria e.g. Weil's disease
. Poisonous- asphyxiating- and explosive gasses.

. Drowning.

These hazards can be addressed by the following simple rules:

. Never work alone

. Never enter a confined space such as a manhole unless trained and equipped to do so with
gas detectors, breathing equipment and a recovery team assisting.

. Always use well-fitting lifting keys etc.
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. Always use the correct Personal Protective Equipment (PPE) e.g. gloves, goggles, coveralls
etc.
. Always fence unattended open manholes.

In addition, it should be noted that the location of some drainage apparatus may expose maintenance
personnel to other hazards e.g., vehicles manoeuvring. In general, it is advised that maintenance works
(other than simple inspections) be carried out by specialist contractors unless specially trained personnel
are available.

1.3.4 Drainage Channels - Open Channels with removable gratings

The outlet boxes trap silt and sometimes oil. They can be emptied by either a vacuum tanker or by hand
with a ladle. These boxes are the first line of defence keeping the underground drains clean. It is
therefore important and cost effective to clean them out regularly. Material removed from them is likely to
be contaminated and should be disposed of at a suitably licensed tip.

The gratings act to stiffen the channel and the channel edging. It is therefore essential to check that all
channel gratings are replaced (and fixed where appropriate). The fixings may be bolts or patent clips
depending upon the range of channels installed.

1.3.5 Storage Tanks

Over a period of time all attenuation tanks will have a very gradual build-up of silt, the level of build- up
needs to be monitored and from this information the frequency of inspection can be decided. A gully
sucker can be used to remove any silt build up or this can be done manually. The tank inspection needs
to be carried out by someone who has successfully completed a confined space training course.

Any specific requirements from the tank supplier should also be included within the final O and M Manual

1.3.6 Flow Control Device

It is recommended that flow control chambers should be inspected during Spring and Autumn and
cleaned to ensure the flow control orifice is kept free of debris.

Any specific requirements from the flow control supplier should also be included within the final O and M
Manual
1.3.7 Ongoing Management

Residual Hazards and Provision for Safe Access for Inspection, Maintenance and Cleaning etc. - Site
Works and Infrastructure

Cleaning of drains, manholes and channel drains

. Only to be carried out by competent, suitably trained qualified and authorised persons.

. A Permit-to-Work system must be in place.

. All necessary checks for hazardous atmospheres must be carried out.

. All necessary protection to openings must be provided e.g. warning signs, lights, barriers etc.

. Channel drains need to be maintained cleaned and inspected as per the manufacturer’s
guidance.

. All maintenance should be in accordance with the method statement as provided by the

maintenance contractor.
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All general, regular cleaning and maintenance is to be carried out in accordance with all relevant health
and safety legislation, guidance, etc. and consider the potential hazards identified in the Health and
Safety File or Contractor’'s Manuals.

Care should be taken to safeguard the health and safety of the building occupiers’ staff and the public.
Where appropriate, emergency procedures and first aid facilities must be established and agreed with the
building occupier prior to work commencing.
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APPENDICES

A. Site Photos
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B. As Built Drawings
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AND RISER UNITS (450 — 600mm Dia)

eg POLYPIPE RIGIDRAIN OR SIMILAR
APPROVED BY THE ENGINEER

BASE UNIT WITH STANDARD INLET
CONFIGURATION TO SUIT INCOMING
CONNECTIONS

RINGS (SEE NOTE 7). LIFTING
EYES T0 BE POINTED

150mm THICKNESS CONCRETE
SURROUND TO BE GEN3

(SULPHATE RESISTING)

THE BOTTOM CHAMBER SECTION TO BE

/BULT INTO CONCRETE BASE (MIN 75mm)

CHAMBERS WITH OUTGOING PIPES OF 600mm
OR GREATER DIAMETER SHALL BE FITTED WITH
REMOVABLE STAINLESS STEEL (GRADE 316)
SAFETY CHAINS OR POLYPROPYLENE ROPE.

FLEXBLE JOINT
(SEE NOTE 14)

NOTE:

FOR FOUL WATER MANHOLES INCLUDING
PETROLEUM DRAINAGE A SEALED INVERT
IS T0 BE USED

SHORT LENGTH PIPE TO BE
SIMILAR LENGTH TO ROCKER PIPE

Pipe and access above
FFL by others

\
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+
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cut to length) =
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To manhole
A
IL of Rest Bend - refer
to drainage layout
I Pie Rest Bend
TYPICAL STUB STACK / SOIL VENT PIPE
DETAIL (1:20
- Access Should be Provided on Vertical Pipework
— Detail is based on Above Ground Pipework Being
Cast Iron
-
Rainwater pipe to fall directly into
FrL / Rest Bend (pipe & access above
/ w / GL by others)
6L
, b 4
| Coupling

==

Make up piece (pipe
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TYPICAL RAIN WATER PIPE DETAIL
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Rest Bend Pipe

(1:20)

- Access Should be Provided

on Vertical Pipework

— Detail is based on Above Ground Pipework Being

Cast Iron

RODDING POINT (ALUMINIUM) WITH
SEALING PLATE AND SAFETY VALVE

SET IN 150 THK CONCRETE

SUPERSLEEVE COUPLING /

DRAINAGE LAYOUT, REFER TO WSL

DRAWING NUMBER
L-//-77-DR-5-92001

PULL HANDLE & EYE BRACKET
FOR OPERATING ROPE (TBC)

144

GRADE GENS CONCRETE
(SULPHATE RESISTING)

SECTION A-A

IN-SITU CONCRETE CAST TO PROVIDE
SMOOTH VERTICAL FACE FOR FIXING
OF FLOW CONTROL UNIT

\THE BOTTOM CHAMBER SECTION TO BE

BUILT INTO CONCRETE BASE (MIN 75mm)

(X) REFER WORKS INFORMATION

TOP OF BENCHING

FLOW CONTROL CHAMBER

Depth To Pipe Soffit 1.0 to 1.5m (1:25)
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GRADE GENS CONCRETE

‘ TRC
TBC

(SULPHATE RESISTING)

SECTION B-B

< 4
\THE BOTTOM CHAMBER SECTION TO BE

BUILT INTO CONCRETE BASE (MIN 75)

SUPERSLEEVE 40 BERND

177

RODDING EYE DETAIL

(NOT TO SCALE)

TUMBLING

JUNCTION. ————

CONNECTION TO
BACKDROP MADE WITH
600mm ROCKER  PIPE

BAY

CLEARANCE

(

MIN LENGTH DEPENDING
ON PIPE DIA

THAN 1.5m ABOVE TOP OF BENCHING

INVERT OF RODDING EYE TO BE NOT GREATER

150mm - (min) THICKNESS
CONCRETE SURROUND TO BE
GEN3 (SULPHATE RESISTING)

——— 2 No. 45" BENDS

EXTERNAL VERTICAL BACKDROP (1:25)

150 MIN
CLEARANCE

BACKDROPS ARE ONLY TO BE CONSTRUCTED
WHERE DETAILED ON THE DRAWINGS OR AS

AGREED WITH THE ENGINEER (STEEP UP TO 1
IN 10 PIPE GRADIENTS ARE PREFERRED).

THE EXTERNAL RAMPED BACKDROP IS THE
PREFERRED BACKDROP DETAIL

TUMBLING BAY TO BE A 45
OR 55" OBLIQUE JUNCTION
(DEPENDANT ON TYPE OF
PIPE USED)

CONNECTION TO
BACKDROP MADE WITH
600mm ROCKER  PIPE

A BACKDROP RODDING EYE
IS NOT PERMITTED WITHIN

THAN 1.5m ABOVE TOP OF BENCHING

INVERT OF RODDING EYE TO BE NOT GREATER

(pe1p1s esimiaylo sS3|Un) OGY U

To manhole

SELECTED BACKFILL

MATERIAL COMPACTED IN

LAYERS.

\

THE ACCESS SHAFT

150mm- (min) THICKNESS
CONCRETE SURROUND TO BE

GEN3 (SULPHATE RESISTING)

45" SHORT BEND

EXTERNAL RAMPED BACKDROP (1:25)
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TYPE A

BED

150mm C20P GRADE
CONCRETE SURROUND TO
RADIUS, BATTER OR f
HORIZONTAL SURFACE

Compressible filler cut
to shape of bed &

18mm

surround

—_—

FALL

GRATING TO BE "HEELGUARD' OR SIMILAR
[ APPROVED AND FITED WITH LOCKING FEATURE

FALL

MACADAM CONSTRUCTION

SUB BASE

MINIMUM 200mm  ST4 /

CONCRETE SURROUND TO
CHANNEL UNIT (FORMED

FACE)

TYPICAL CHANNEL DRAIN DETAIL **

Channel located within Road or area of Vehicular Hardstanding

1:25

HOMINIMUM . REQUIREMENTS. CHANNEL INSTALLATION TO BE PROVIDED
IN-ACCORDANCE WITH MANUFACTURERS RECOMMENDATIONS FOR LOAD
CLASS D400 UNLESS NOTED OTHERWISE

FALL

S ————

GRATING TO BE "HEELGUARD" OR SIMILAR
[ APPROVED AND FITTED WITH LOCKING FEATURE

CLAYWARE COUPLING
A

95 (max)

E

FALL

MACADAM CONSTRUCTION L 7

MACADAM ROAD
CONSTRUCTION

/

SUB BASE

SUB BASE

TRAPPED RODDABLE

SUMP UNIT

MINIMUM 200mm  ST4

CONCRETE SURROUND TO

SUMP UNIT (FORMED FACE)

ST4 CONCRETE
SURROUND TO DRAIN

FLEXIBLE JOINT

TYPICAL CHANNEL DRAIN SUMP UNIT **

Channel located within Road or area of Vehicular Hardstanding

Filer Board expanded polystyrene,
joints at max (5m?) centres?

Concrete
surround

Compressible filer cut
to shape of bed &
surround

18mm

Spigot and Socket Jointed Pipes

300

eet or building paper

Sleeve Jointed ?—%es

FLEXIBLE JOINT DETAILS FOR PIPES IN CONCRETE

1000 MINIMUM

SURROUND (1:20)

1000 MINIMUM

300 TO
FLEXIBLE JOINT
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BEDDING CLASS S

NOMINAL DIAMETER
OF PIPE (mm)

THICKNESS OF

COMPRESSIBLE MATERIAL (mm)

LESS THAN 450
450 - 1200

18
36

100mm of Coarse Sand over t he Getextile layer

and compact.

MAXIMUM TRENCH WIDTHS
PIPE DIA. TRENCH WIDTH
100 750
150 800
225 900
300 1000
450 1190
600 1375
750 1560
900 1760
1050 1880

Suitable Protective
Geotextile Layer

Wavin AquaCell Units
(tm x 0.5m x 0.4m)

Suitable Impermeable Geomembrane.

SELECTED BACKFILL
o+ MATERIAL COMPACTED IN

| GRANULAR MATERIAL
SINGLE SIZE 10mm

i CONCRETE SURROUND
AS CLASS A BEDDING

PIPES CROSSQVER (1:20)

CENERAL FILL

SELECTED BACKFLL\

100mm of Coarse
Sand between ——————————=
trench walls and
AquaCell Units.

DX X [ X X

XXX
XXX
XXX

DX XX

XXX
XXX
XXX
XXX
XXX
XXX

XXIXX]

DX XX

Note:

The storage tank must be vented, and it is

recommended that one vent pipe, 110mm in

diometer is provided per 7,500m’ of impermeable
catchement area on site.
Refer to manufacturers design installation

instructions.

100mm bed of Coarse Sand.

ATTENUATION TANK
(Indicative and Subject to Supplier

Design / Installation Requirements)
1:25

Pre-formed Socket

6.

1.

2.

¥ WHERE DIMENSION IS LESS THAN
300mm THIS DETAIL IS TO BE USED

R P{pej“omtswetobe}érotected from the ingress
af_concrete fats by wrapping them in polythene

1:25

™~ BACKFILL

w - =———— GRADE ST4 CONCRETE

s (BED TYPE A)
WHERE ‘D, IS LESS THAN 1 METRE, )
CONCRETE FILL TO LEVEL OF FOUNDATION | * LYy
BOTTOM
TVt
4. e
A —~ BACKFILL
D’-150mm

WHERE 'D, IS 1 METRE OR MORE, CONCRETE : . )
FILL TO WITHN 'D’-150mm OF LEVEL OF 4 g
FOUNDATION BOTTOM

(BED TYPE A)

CONCRETING OF DRAINS LAID NEAR TO
FOUNDATIONS (1:NTS)

UNDER UNDER UNDER UNDER
VERGES /FOOTPATHS. CARRIAGEWAY VERGES/FOOTPATHS CARRIAGEWAY
D1 ( D2 ETC. D3 ( D4

————— PAVEMENT CONSTRUCTION

GENERAL AS-DUG

BACKFILL MATERIAL FORMATION LEVE

FORMATION: LEVEL SELECTED BACKFILL

DEPTH OF COVER
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—— CAPPING LAYER IN ACCORDANCE
WITH SPECIFICATION

300 MIN
y

1/2 BC

NOTE

[;

1/2 80

v

FORMED.

GRANULAR BED AND
[ SURROUND MATERIAL
10 CLASS S

.| CLASS A BRD
: AND SURRQUND

(ST4 CONCRETE)

IN UNIFORM SOILS = V = 1/6 BC (100MM MIN, UNDER BARREL & COLLAR)

1/4°D (T00MM MIN UNDER BARREL & COLLAR)

IN MIXED SOILS CONTAINING IRREGULAR HARD SPOTS — V = 1/4 BC (200MM MIN.)

WIDTH OF TRENCHES SHALL BE BC + 600 (MAX) OR BC + 300 (MIN)
WIDTH OF DUAL TRENCHES SHALL BE 1800 C/C SPACING + [ BC / 2 + 300 (MAX) OR BC / 2 + 150 (MIN) ]

WIDTH OF TRENCHES SHALL BE BC + 500 (NAX) OR BC + 300 (MIN)
WIDTH OF DUAL TRENCHES SHALL BE 1800 C/C SPACING
+[BC /2 + 300 (MAX) OR BC / 2 + 150 (MIN) ]

DESIGN D1 (UNDER VERGES/FOOTPATHS — >900 COVER)

DESIGN D2 (UNDER CARRIAGEWAYS — >1200 COVER)

NOTES:

ALL DIMENSIONS ARE IN mm.

Y1 SHALL BE USED ON ALL OCCASIONS EXCEPT WHERE Y2 IS SPECIFIED OR IS DIRECTED

BY THE PROJECT MANAGER.

Y2 1S T0 BE USED IN PLACE OF Y1 WHERE THE EXCAVATION IS IN ROCK OR IN MIXED
SOILS CONTAINING ROCK BEDS, BOULDERS, LARGE FLINTS, STONES OR OTHER IRREGULAR HARD

SPOTS.

Y2 SHALL BE INCREASED BY 40mm FOR EACH ADDITIONAL 1000mm OF COVER IN EXCESS

OF 5000mm.

Y5 SHALL BE USED FOR CONCRETE BED AND SURROUND.

DESIGN D3 (UNDER VERGES/FOOTPATHS — <900 COVER)
DESIGN D4 (UNDER CARRIAGEWAYS — <1200 COVER)

"= GRADE ST2 CONCRETE FILL

.= GRADE ST4 CONCRETE

—————— PAVEMENT CONSTRUCTION

L

— CAPPING LAYER IN ACCORDANCE
WITH SPECIFICATION

CONCRETE SURROUND MAY
EXTEND TO THE SIDES OF
TRENCH OR BE OF MINIMUM
WIDTH. CLASS 8 MATERIAL IS TO
BE USED TO FILL ANY VOIDS SO

GENERAL NOTES

rings.

1:30.

1. Al dimensions are in millimeters unless stated otherwise.

2. Al below ground concrete and concrete products will satisfy
sulphate classification 2 of the 'bre digest 363" and consist of
0.p.c. minimum cement content 330kg/m’ or s.r.p.c. minimum
cement content of 280kq/m?.

3. Al insitu concrete to comply with BS 8500.

4. Al precast concrete items to comply with BS 5911:Pt 200 (and
be kite marked).

5. Where Class A bedding is used for protection to pipe work, each
flexible joint in the concrete surround shall be interrupted over
its full cross—section with a shaped compressible filler.

6. Where pipes are surrounded in concrete, pipe joints are to be
protected from the ingress of concrete fats by wrapping them in
polythene sheet.

7. Manholes to be constructed with precast cylindrical concrete

8. All precast concrete slabs and rings shall be bedded or jointed
using a mortar, proprietary bitumen, or resin mastic sealant.

9. Manhole construction to be watertight.

10.  High strength (granolthic) concrete topping to be brought up to
a dense smooth face, neatly shaped and finished to all branch

connections (min thickness 20mm). Benching slope to be 1:10 to

11. 'Step irons’ to be Plastic encapsulated Double Step Rungs of
Type D Class 1 in accordance with BS EN 13101. Rungs to be
at 250mm centers. Depth to first Rung below manhole cover not
to exceed 675mm.

12. Where pipes enter a manhole at an angle, a slow radius bend is
to be used. The bend should be built inside the manhole

13, Manhole invert to be formed using a channel pipe.

14. Al pipes entering or leaving a manhole or structure shall have a
flexible joint 150mm from the outside face of the manhole (or
structure). The next pipe shall be a Rocker Pipe’ of length;

Pipe ¢ (mm) Length of Rocker Pipe (mm)
150 - 600 600
675 — 750 1000
825 and over 1250

The Rocker Pipe shall have a flexible joint at both ends.

15. Manhole covers and frames to comply to BS EN124 for the
specified load class.

16.  Manhole cover types are specified in the Manhole Schedule (eg
solid, recessed or vented etc).

17. Unless stated otherwise, all internal manhole covers are to be
double sealed, locking and recessed to take floor finishes.

18.  Levelling of manhole covers to be achieved using engineering
brickwork (4 courses max. 2 courses min), or pcc cover frame

seating rings.
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