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1 Introduction 

This technical note has been produced to support the reserved matters planning application and 
answer the objections raised over the proposed drainage strategy for the development north of 
Rudloe Drive in Quedgeley, Gloucester. The scheme forms part of the wider regeneration of the 
former RAF Quedgeley airbase, for which, a site wide drainage infrastructure strategy was 
developed and previously agreed for separate reserved matters planning consent in 2010. 

This technical note will set out how the proposed strategy follows the principles set out in the 
agreed site wide infrastructure strategy and the proposals put forward for the outline planning 
submission, both of which are summarised in the FRA, named “Land North of Rudloe Drive, 
Kingsway, Quedgeley, Gloucester FRA & Drainage Strategy”. The outline planning reference for 
the scheme is 21/00490/OUT. 

2 Objections from the LLFA 

In a letter, dated 21st June 2022, the LLFA raise objections to the reserved matters application 
for the scheme on two grounds. The following two sections detail out these objections. 

2.1 Surface water attenuation 

The LLFA objection, as quoted below, refers to the attenuation capacities of the two basins on 
site and how they are smaller than the volumes quoted on drawings previously submitted during 
the outline planning application stage.  

“This application refers to the reserved matters for planning consent 21/00490/OUT. That 
application showd the site developed in a way that required two attenuation basins with a 
total capacity for a volume of 432m3 such that surface water could be discharged to the 
adjacent watercourse at 24 l/s. The plan submitted for this application only provides 
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attenuation storage capacity of 347m3 to discharge surface water to the adjacent 
watercourse at 24 l/s. It is not clear where the layout offers any ability to reduce the 
attenuation storage capacity by 22%.”. 

 

2.2 Exceedance routing and ponding 

The second LLFA objection, as quoted below, refers to exceedance routing and ponding on the 
site. 

“Further, the drawing showing surface water flow direction arrows shows (Sht 7 of land-
north-of-rudloe-drive-2200533rem-plans-2-of-2.pdf) a point of convergence at the junction 
of the roads in the eastern half of the development. This would suggest there will be ponding 
of water at this junction in front of units 38 and 39. It would be useful to have an indication 
of how deep this pond may get and how far it might spread”. 

The following sections of this report look to address these objections. 

3 Site wide drainage infrastructure 

The FRA for the scheme summarises the site wide infrastructure strategy, detailing the various 
locations and sewer capacities provided for this development. The FRA states that this strategy 
was previously agreed with Gloucester City Council in 2010, see below. 

“A site-wide foul sewage and surface water/SuDS drainage strategy has been agreed with 
Gloucester City Council and approved as part of a reserved matters planning consent for the 
construction of balancing pond (Pond 5) on employment area FP5, planning reference 
09/00114/REM, approved 9th December 2010.” 

This strategy is included within Appendix A.  

The site wide strategy specified that the site would discharge its surface water flows through 
three main outfall areas, the existing sewers located within Rudloe Drive (south) and Newhaven 
Road (west) and 2 outfalls into the RAF tributary (north). All three areas eventually outfall into 
the main balancing pond (pond 5) in employment area FP5. The sewer capacities for each of 
these outfall locations are denoted on drawing 479-101 included within Appendix B.  
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4 Proposed drainage strategy 

4.1 Outline planning proposed drainage strategy 

The outline planning drainage strategy, included within the FRA, “Drawing 479-010 Preliminary 
Drainage Strategy”, was developed by Phoenix Design Partnership Ltd. and is included within 
Appendix C.  

This drainage strategy used the three outfall locations specified in the site wide drainage 
infrastructure as allowed for in the FRA. The drained impermeable areas for all these locations, 
which are denoted on the strategy drawing, are calculated based on the assumption that 60% 
of the catchment is impermeable. This does not consider the exact impermeable areas of the 
development infrastructure.  

The impermeable area catchment split per outfall location is documented below in table 1. The 
FRA states that the two attenuation basins can discharge into the RAF tributary at a combined 
discharge rate of 24 l/s. The outline strategy splits this acceptable discharge rate equally with 12 
l/s assigned to each basin. Based on these discharge rates and the drained impermeable areas 
quoted by Phoenix Design Partnership Ltd., 1.026 ha across the two basins, a total storage 
capacity of 432m3 was provided.  

This results in an impermeable area catchment of 1.441 ha being drained with no restriction into 
the existing sewers within Newhaven Road and Rudloe Drive. This represents a split of 58% of 
the site’s catchment out-falling to existing sewers and 42% out-falling to the RAF tributary 
through the two attenuation basins. 

Table 1: Outline planning strategy catchment areas 

Outfall location Gross catchment area Impermeable area (assumed 60%) 
Newhaven Road (existing sewer) 1.010 0.606 

Rudloe Drive – Manhole S140 (existing sewer) 0.350 0.210 

Rudloe Drive – Manholes S102, S104, S106, 
S108 (existing sewers) 1.041 0.625 

RAF Tributary – Attenuation Basin (West) 0.750 0.450 

RAF Tributary – Attenuation Basin (East) 0.960 0.576 

Total 4.111 2.467 

 

4.2 Reserved matters proposed drainage strategy 

The proposed drainage strategy submitted for reserved matters planning submission was shown 
on PJA drawings 0103-P0 through 0105-P0. These have subsequently been updated for detail 
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design and therefore, the latest PJA drawings 0210-P1 through 0212-P1 will be referred to 
throughout and are included within this document in Appendix D. 

The proposals, like the outline strategy, utilise the three outfall locations specified in the site 
wide drainage strategy from the FRA. The drained impermeable areas used however, reflect the 
exact areas shown on the site layout plan. The catchment area split can be seen on PJA drawing 
0405-P1, included within Appendix E. 

The catchment split per outfall location is documented below in table 2. Within these updated 
proposals, an impermeable area of 1.607 ha is being drained through the existing sewers located 
in Newhaven Road and Rudloe Drive without restriction. Consequently, the combined 
impermeable area that is drained to the RAF tributary through the two attenuation basins is 
0.811 ha.  

Because a larger part of the catchment is routed through the western basin (0.580 ha) compared 
to the eastern basin (0.231 ha), the proposed strategy makes use of the acceptable discharge 
rate by apportioning 20 l/s to the western basin and 4 l/s to the eastern basin. To that end, a 
total storage capacity of 347m3 is provided. 

The total storage capacity of the two attenuation basins has therefore reduced from the outline 
planning strategy to that submitted for reserved matters. This is because more of the site is 
being routed to the existing outfalls in Newhaven Road and Rudloe Drive compared to the RAF 
tributary. The percentage of the site’s catchment out-falling to existing sewers is now 66%, with 
the other 34% out-falling towards the RAF tributary.  

This represents an 8% reduction in the overall site catchment split out-falling through the two 
attenuation basins into the RAF tributary (42% at outline compared with 34% at reserved 
matters). This, combined with the differing approach to the apportionment of the accepted 
discharge rate, results in the total storage capacity of the two basins reducing from one proposal 
to another.  

Table 2: Reserved matters strategy catchment areas 

Outfall location Impermeable area (Ha) 
Newhaven Road (existing sewer) 1.013 

Rudloe Drive – Manhole S140 (existing sewer) 0.000 

Rudloe Drive – Manhole S102, S104, S106, S108 (existing sewer) 0.594 

RAF Tributary – Attenuation Basin (West) 0.580 

RAF Tributary – Attenuation Basin (East) 0.231 

Total 2.418 
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4.3 Allowable discharge to existing sewers 

The site wide drainage infrastructure, as shown in appendix A, is designed in such a way that the 
sewers in Rudloe Drive flow from east to west. At the point they reach the roundabout, the 
sewer network changes direction and flows from south to north, up Newhaven Road, eventually 
out-falling into balancing pond 5.  

The allowable impermeable areas that can discharge to the existing sewer outfall locations in 
both Newhaven Road and Rudloe drive are documented within table 3. These are taken from 
the sewer capacities drawing 479-101 which is included within Appendix B. 

Table 3: Existing sewer allowable impermeable area discharge comparison 

Outfall location Allowable impermeable area (Ha) Proposed impermeable area (Ha) 
Newhaven Road (existing sewer) 0.609 1.013 

Rudloe Drive – Manhole S140 (existing sewer) 0.582 0.000 

Rudloe Drive – Manhole S102, S104, S106, 
S108 (existing sewer) 

0.629 0.594 

Total 1.820 1.607 

 

As can be seen from table 3, the site wide infrastructure sewers within Rudloe Drive are receiving 
less catchment area compared with what was previously allowed for (0.594 ha compared to 
1.211 ha). This difference in impermeable area offsets the increase in impermeable area that 
has been routed to the sewers in Newhaven Road (1.013 ha compared with 0.609 ha).  

As a result, the total impermeable area that has been discharged into the existing sewers that 
are part of the site wide strategy, at the final outfall point in Newhaven Road, is less, compared 
to what was allowed for (1.607 ha compared with 1.820 ha). Showing, that although more of 
the proposed sites catchment area has been routed to existing sewers instead of through the 
two detention basins, the overall sewer capacities allowed for in the original site wide 
infrastructure strategy (Appendix B) have been complied with. 

5 Exceedance flood routing  

The sites proposed drainage networks have been designed to attenuate and convey surface 
water flows for the 1 in 100-year + 40% climate change rainfall event with no flooding, in 
accordance with current guidance.  

Therefore, exceedance flow routes are shown to demonstrate the flow paths that would be 
followed during an event that exceeds that modelled or blockage/failure of the system. If one 
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of these scenarios were to occur, the flooded volume of water would be retained within the 
kerbs of the road carriageway, until such a time where the water dissipates in the system. Once 
the water within the network starts flowing again, the flooded water can flow back into the 
system through the proposed gullies at the designed low point of the road. 

The proposed exceedance flood routes are shown on PJA drawing 0402-P1. And this is included 
within Appendix F.  

6 Conclusions 

The drainage strategy for the development north of Rudloe Drive in Quedgeley, Gloucester has 
been developed in accordance with the site wide infrastructure strategy, that was previously 
agreed for reserved matters planning consent in 2010. 

From the proposals submitted for outline planning to those submitted as part of the reserved 
matters submission, the total storage capacity of the two attenuation basins proposed for the 
scheme has reduced from 432m3 to 347m3. However, this has been managed by re-directing 
some of the site’s impermeable areas to the existing sewers within Newhaven Road and Rudloe 
Drive. Despite these changes, the surface water outfall locations and design capacities, which 
are summarised within the FRA (Land North of Rudloe Drive, Kingsway, Quedgeley, Gloucester 
FRA & Drainage Strategy), have been complied with. 

Furthermore, the proposed drainage networks have been designed to attenuate and convey 
surface water flows for the 1 in 100-year event + 40% climate change rainfall event with no 
flooding, in accordance with current guidance. In an exceedance event or failure/blockage of 
the system, any water that were to pond in the area in front of plots 38-39 (as per the designated 
exceedance flow paths) would be retained within the kerb heights of the existing carriageway, 
until such a time when it can dissipate back through the drainage network. Should any flood 
water volume breach the highway kerbs, there are rows of external parking both sides of the 
road that can accommodate surface water, before reaching the properties which are set circa 
400mm above the low point in this area. Therefore the risk of flood water entering properties 
mitigated. 
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Appendix A Phoenix Design Partnership Ltd., Combined Drainage 
layout  
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Appendix B Phoenix Design Partnerships Ltd. Drawing 479-101 
Sewer design capacities 
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Appendix C Phoenix Design Partnerships Ltd. Drawing 479-010 
Preliminary Drainage Strategy 
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Appendix D PJA Drainage strategy  
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S40

CL: 22.186

IL: 21.81

S38

CL: 23.50

IL: 21.90

S39 FCC

CL: 23.795

IL: 21.87

S36

CL: 23.424

IL: 22.031

S35

CL: 23.669

IL: 22.081

S34

CL: 24.283

IL: 22.57

S33

CL: 24.243

IL: 22.70

S37

CL: 23.55

IL: 21.916

S32

CL: 23.570

IL: 22.019

S31

CL: 23.741

IL: 22.09

S30

CL: 23.951

IL: 22.185

S29

CL: 23.979

IL: 22.431

S28

CL: 24.258

IL: 22.53

S27

CL: 24.306

IL: 22.70

S26

CL: 21.623

IL: 19.99

S25

CL: 21.669

IL: 20.026

S23

CL: 22.969

IL: 21.344

S24

CL: 21.965

IL: 20.132

S21

CL: 22.687

IL: 20.796

S20

CL: 22.45

IL: 20.95

S22

CL: 22.348

IL: 20.428

S19

CL: 22.578

IL: 20.991

S18

CL: 22.654

IL: 21.151

S17

CL: 22.713

IL: 21.213

S16

CL: 23.187

IL: 21.48

S15

CL: 23.049

IL: 21.54

S14

CL: 24.421

IL: 22.20

S13

CL: 23.971

IL: 22.30

S11

CL: 24.554

IL: 22.90

S12

CL: 23.972

IL: 22.472

S10

CL: 24.491

IL: 22.634

S9

CL: 24.957

IL: 22.862

S8

CL: 24.846

IL: 22.992

S7

CL: 24.752

IL: 23.10

S6

CL: 22.863

IL: 22.185

S5

CL: 24.30

IL: 22.367

S4 FCC

CL: 24.875

IL: 22.75

S3

CL: 24.50

IL: 22.875

S2

CL: 24.50

IL: 23.00

S1

CL: 25.00

IL: 23.029
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F24

CL: 24.437

IL: 21.23

F23

CL: 23.991

IL: 21.588

F21

CL: 24.590

IL: 22.60

F22

CL: 23.936

IL: 22.00

F20

CL: 24.923

IL: 22.427

F19

CL: 24.808

IL: 22.580

F18

CL: 24.738

IL: 22.75

F17

CL: 21.682

IL: 19.178

F16

CL: 21.686

IL: 19.278

F13

CL: 22.672

IL: 20.496

F12

CL: 22.504

IL: 20.655

F14

CL: 22.373

IL: 20.00
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GENERAL NOTES:1.This drawing is to be read in conjunction with all other relevantEngineering and Architect's details.2.The design details presented must be reviewed in conjunctionwith the wider site information and site constraints which maynot be evident on drawing and must be requested if not alreadyprovided. This includes, but not limited to, ground conditions(geotechnical and geo-environmental), groundwater levels,buried services, remnant obstructions, ecology, tree protectionand topography.3.The Engineer shall be notified immediately, in writing, should anyerrors or discrepancies be found prior to the commencement orcontinuation of any works.4.All work is to be carried out in accordance with current BritishStandards, Building Regulations and NHBC Standards.5.It is the responsibility of the Contractor to execute the works atall times in strict accordance with the requirements of the Healthand Safety at Work Act 1974, and the C.D.M. Regulations 2015.The Contractor will be deemed to have allowed for fullcompliance, including full liaison with the CDM Co-ordinator,within his rates.6.Any existing details which are shown on this drawing are forguidance only and are to be checked on site by the contractor.Any variations are to be recorded and reported to the engineerimmediately.7.Before work commences contractor should consult the engineerand the SI report regarding any contamination issues. Allnecessary Health and Safety measures to be takenDRAINAGE NOTES:1.Drainage works to start at the outfall connection and workupstream. Any discrepancies of existing invert levels to bereported immediately as this may alter the design.2.The Contractor shall be responsible for checking all tie-ins for lineand level with existing foul and surface water systems beforecommencing any works.3.All drainage work is to be strictly in accordance with therequirements of the Building Regulations 2015, ApprovedDocument Part H, "Drainage and waste disposal".4.All existing land drains encountered on site during constructionare to be re-connected.5.Temporary protection to be provided to drainage work duringconstruction as necessary.6.Prior to commencing work on the drainage, all existing drains,sewers manholes and outfalls to remain shall be located,identified and a CCTV condition survey carried out. Wherenecessary, protection to the existing drainage infrastructure shallbe provided.7.All existing sewers and manholes abandoned due to theproposed works are to be either removed, and suitably backfilledor grouted up.8.All pipes to be 100 or 110mm dia. and laid at 1 in 80 unlessstated otherwise.9.All concrete is to be in accordance with BS EN 206-1, BS 8500 andthe recommendations of BRE Special Digest (Concrete inAggressive Ground).·Unless specified otherwise, in situ concrete shall be designatedmix Gen 3 (Grade C20), or an equivalent mix subject to theapproval of the Engineer.·The following types of pipe may be used unless noted or agreedotherwise;Pipes up to 300mm diameter to be Structured Walled to BS EN13476, Polypropylene to BS EN 1852, PVC-U to BS EN 1401 orVitrified Clay to BS EN 295.Pipes over 300mm diameter to be Concrete to BS 5911,Structured Walled to BS EN 13476, Polypropylene to BS EN1852 or PVC-U to BS EN 1401.10.Both Clay and Concrete pipes shall be strength class 120(100/150mm min crushing strength 28kN/m). Thermoplasticpipes shall have a minimum ring stiffness of SN4.11.Pipes which run adjacent to buildings shall be installed in strictaccordance with Part H, Clauses 2.23 to 2.25. Diagrams 7 and 8are of particular relevance and shall be complied with.12.All pipes, chambers and fittings shall be installed, bedded andbackfilled in accordance with the manufacturers instructionssubject to the following minimum requirements table.13.Pipes Penetrating Walls.An opening is to be formed through walls to give pipes at least50mm clearance all round. Brickwork over shall be supported bya lintel. Opening to be masked each side with rigid sheetmaterial.Pipes embedded in walls shall have joints formed within 150mmof either wall face. Adjacent rocker pipes of max 600mm lengthwith flexible joints shall continue the pipework.14.All pipes beneath buildings to be B&S in concrete. Where cover is
less than 300mm the concrete is to be cast integrally with the
floor slab.
15.All drains in the vicinity of existing or proposed trees to be
constructed in accordance with the requirements of NHBC
Practice Note 3.
16.Ventilation shall be provided at the head of the foul drainage
runs.
17.The first flexible joint in pipes adjoining a manhole shall be a
maximum length of 600mm from the inside face of the manhole,
connecting to a rocker pipe. The length of the rocker pipe shall
be as follows;
  Pipe DiaLength of Rocker Pipe
150-600mm         600mm
675-750mm         1000mm
over 750mm       1250mm
18.All manholes and inspection chambers situated in areas subject
to vehicular loading to have class D400 covers and frames to BS
EN124 and those not subject to vehicular loading may have class
B125 covers and frames.
19.Manholes located within block paved areas to have 150mm deep
cover frames and bedded suitable for the size of blocks in use.
The concrete hauching is NOT to be broken out to allow for block
paving installation.
20.Drainage frames must be tied to manhole risers by use of
manufacturers ties (eg. Polypipe ref FRK500 fixing kit and FRK501
black ties.) The ground works contractor will be held fully
responsible for any accidents due to incorrect fitting or failure to
use the correct manufacturers fixing equipment.
21.Cover levels for manholes are approximate only and should be
adjusted to match surrounding levels.
22.All works to sewers/ manholes being offered for adoption or on
existing public sewers should be in accordance with "Sewers for
Adoption, current Edition" and the Adopting Water Authority's
recommendations
23.Requirement for Land Drains to be assessed on site by the Site
Manager
24.Road gullies shall be trapped 450Ø x 900mm deep with Class D
400 frame and grating to BS EN 124.
25.All manholes, pipe trenches etc. to be backfilled with imported
granular fill to Class 6F1-6F5 (Capping material) to (SHW) Table
6/1 & compacted in accordance with Table 6/4.
26.All pipelines shall be tested both before and after backfilling,
using either air test or water test, in accordance with BS EN 1610.

Location          Cover to crown        Bedding                   Bedding                     BackfillRoads (HGV)       >1.2m            Class S                      Class S (S1or2)          Type 1 GranularClay/Concrete Pipe*    Plastic Pipe <1.2m            Class 'A' (Concrete)   Class 'A' (Concrete)Drives /                 >0.9m            Class S                      Class S (S1or2)          Type 1 Granularcar parking           <0.9m            Class 'A' (Concrete)   Class 'A' (Concrete)Hard and soft       >0.6m            Class S                       Class S (S1or2)           Suitable as dugLandscaping        <0.6m            Class 'A' (Concrete)   Class 'A' (Concrete     material

PRELIMINARY SCHEME
For comment and review only.
Design is based upon information available at the time.
Design is subject to full review as additional
information becomes available.
Design is subject to full review upon receipt of
comments from
·Development Control
·LA Planning Authority
·Environment Agency
·LA Highways Department
·Sewerage Undertaker

Existing Storm SewerExisting Foul SewerPrivate Foul DrainsPrivate Storm DrainsAdoptable Foul SewersAdoptable Storm SewersGullyStorm Rodding EyeRGKEYRESite BoundarySheet 1Sheet 2Sheet 3NoteExisting manhole references taken frominformation provided in drawing 0128/1001/01 RevC located in Land North of Rudloe Drive KingswayQuedgeley FRA Drainage Strategy Part 3Private Drainage and SUDs to be developedthrough detailed designFlow Control ChamberFFL45.250Proposed Finished Floor LevelProposed Sewer Easement
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S40

CL: 22.186

IL: 21.81

S38

CL: 23.50

IL: 21.90

S39 FCC

CL: 23.795

IL: 21.87

S36

CL: 23.424

IL: 22.031

S35

CL: 23.669

IL: 22.081

S34

CL: 24.283

IL: 22.57

S33

CL: 24.243

IL: 22.70

S37

CL: 23.55

IL: 21.916

S32

CL: 23.570

IL: 22.019

S31

CL: 23.741

IL: 22.09

S30

CL: 23.951

IL: 22.185

S29

CL: 23.979

IL: 22.431

S28

CL: 24.258

IL: 22.53

S27

CL: 24.306

IL: 22.70

S26

CL: 21.623

IL: 19.99

S25

CL: 21.669

IL: 20.026

S23

CL: 22.969

IL: 21.344

S24

CL: 21.965

IL: 20.132

S21

CL: 22.687

IL: 20.796

S20

CL: 22.45

IL: 20.95

S22

CL: 22.348

IL: 20.428

S19

CL: 22.578

IL: 20.991

S18

CL: 22.654

IL: 21.151

S17

CL: 22.713

IL: 21.213

S16

CL: 23.187

IL: 21.48

S15

CL: 23.049

IL: 21.54

S14

CL: 24.421

IL: 22.20

S13

CL: 23.971

IL: 22.30

S11

CL: 24.554

IL: 22.90

S12

CL: 23.972

IL: 22.472

S10

CL: 24.491

IL: 22.634

S9

CL: 24.957

IL: 22.862

S8

CL: 24.846

IL: 22.992

S7

CL: 24.752

IL: 23.10

S6

CL: 22.863

IL: 22.185

S5

CL: 24.30

IL: 22.367

S4 FCC

CL: 24.875

IL: 22.75S3

CL: 24.50

IL: 22.875

S2

CL: 24.50

IL: 23.00

S1

CL: 25.00

IL: 23.029
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F24

CL: 24.437

IL: 21.23

F23

CL: 23.991

IL: 21.588

F21

CL: 24.590

IL: 22.60

F22

CL: 23.936

IL: 22.00

F20

CL: 24.923

IL: 22.427

F19

CL: 24.808

IL: 22.580

F18

CL: 24.738

IL: 22.75

F17

CL: 21.682

IL: 19.178

F16

CL: 21.686

IL: 19.278

F13

CL: 22.672

IL: 20.496

F12

CL: 22.504

IL: 20.655

F14

CL: 22.373

IL: 20.00

F11

CL: 22.612

IL: 20.63

F10

CL: 22.681

IL: 20.711

F9

CL: 22.831

IL: 20.90

F15

CL: 21.898

IL: 19.59

F8

CL: 22.309

IL: 20.52

F6

CL: 23.550

IL: 21.644

F5

CL: 23.745

IL: 21.788

F7

CL: 23.328

IL: 21.50

F4

CL: 23.547

IL: 21.573

F3

CL: 23.960

IL: 21.850

F2

CL: 24.057

IL: 21.905

F1

CL: 24.214

IL: 22.13
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Impermeable area to existing
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outlined in Drawing Sewer
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Existing drainage within this areaand beyond to be confirmed.
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GENERAL NOTES:
1.This drawing is to be read in conjunction with all other relevant
Engineering and Architect's details.
2.The design details presented must be reviewed in conjunction
with the wider site information and site constraints which may
not be evident on drawing and must be requested if not already
provided. This includes, but not limited to, ground conditions
(geotechnical and geo-environmental), groundwater levels,
buried services, remnant obstructions, ecology, tree protection
and topography.
3.The Engineer shall be notified immediately, in writing, should any
errors or discrepancies be found prior to the commencement or
continuation of any works.
4.All work is to be carried out in accordance with current British
Standards, Building Regulations and NHBC Standards.
5.It is the responsibility of the Contractor to execute the works at
all times in strict accordance with the requirements of the Health
and Safety at Work Act 1974, and the C.D.M. Regulations 2015.
The Contractor will be deemed to have allowed for full
compliance, including full liaison with the CDM Co-ordinator,
within his rates.
6.Any existing details which are shown on this drawing are for
guidance only and are to be checked on site by the contractor.
Any variations are to be recorded and reported to the engineer
immediately.
7.Before work commences contractor should consult the engineer
and the SI report regarding any contamination issues. All
necessary Health and Safety measures to be taken

DRAINAGE NOTES:1.Drainage works to start at the outfall connection and workupstream. Any discrepancies of existing invert levels to bereported immediately as this may alter the design.2.The Contractor shall be responsible for checking all tie-ins for lineand level with existing foul and surface water systems beforecommencing any works.3.All drainage work is to be strictly in accordance with therequirements of the Building Regulations 2015, ApprovedDocument Part H, "Drainage and waste disposal".4.All existing land drains encountered on site during constructionare to be re-connected.5.Temporary protection to be provided to drainage work duringconstruction as necessary.6.Prior to commencing work on the drainage, all existing drains,sewers manholes and outfalls to remain shall be located,identified and a CCTV condition survey carried out. Wherenecessary, protection to the existing drainage infrastructure shallbe provided.7.All existing sewers and manholes abandoned due to theproposed works are to be either removed, and suitably backfilledor grouted up.8.All pipes to be 100 or 110mm dia. and laid at 1 in 80 unlessstated otherwise.9.All concrete is to be in accordance with BS EN 206-1, BS 8500 andthe recommendations of BRE Special Digest (Concrete inAggressive Ground).·Unless specified otherwise, in situ concrete shall be designatedmix Gen 3 (Grade C20), or an equivalent mix subject to theapproval of the Engineer.·The following types of pipe may be used unless noted or agreedotherwise;Pipes up to 300mm diameter to be Structured Walled to BS EN13476, Polypropylene to BS EN 1852, PVC-U to BS EN 1401 orVitrified Clay to BS EN 295.Pipes over 300mm diameter to be Concrete to BS 5911,Structured Walled to BS EN 13476, Polypropylene to BS EN1852 or PVC-U to BS EN 1401.10.Both Clay and Concrete pipes shall be strength class 120(100/150mm min crushing strength 28kN/m). Thermoplasticpipes shall have a minimum ring stiffness of SN4.11.Pipes which run adjacent to buildings shall be installed in strictaccordance with Part H, Clauses 2.23 to 2.25. Diagrams 7 and 8are of particular relevance and shall be complied with.12.All pipes, chambers and fittings shall be installed, bedded andbackfilled in accordance with the manufacturers instructionssubject to the following minimum requirements table.13.Pipes Penetrating Walls.An opening is to be formed through walls to give pipes at least50mm clearance all round. Brickwork over shall be supported bya lintel. Opening to be masked each side with rigid sheetmaterial.Pipes embedded in walls shall have joints formed within 150mmof either wall face. Adjacent rocker pipes of max 600mm lengthwith flexible joints shall continue the pipework.14.All pipes beneath buildings to be B&S in concrete. Where cover is
less than 300mm the concrete is to be cast integrally with the
floor slab.
15.All drains in the vicinity of existing or proposed trees to be
constructed in accordance with the requirements of NHBC
Practice Note 3.
16.Ventilation shall be provided at the head of the foul drainage
runs.
17.The first flexible joint in pipes adjoining a manhole shall be a
maximum length of 600mm from the inside face of the manhole,
connecting to a rocker pipe. The length of the rocker pipe shall
be as follows;
  Pipe DiaLength of Rocker Pipe
150-600mm         600mm
675-750mm         1000mm
over 750mm       1250mm
18.All manholes and inspection chambers situated in areas subject
to vehicular loading to have class D400 covers and frames to BS
EN124 and those not subject to vehicular loading may have class
B125 covers and frames.
19.Manholes located within block paved areas to have 150mm deep
cover frames and bedded suitable for the size of blocks in use.
The concrete hauching is NOT to be broken out to allow for block
paving installation.
20.Drainage frames must be tied to manhole risers by use of
manufacturers ties (eg. Polypipe ref FRK500 fixing kit and FRK501
black ties.) The ground works contractor will be held fully
responsible for any accidents due to incorrect fitting or failure to
use the correct manufacturers fixing equipment.
21.Cover levels for manholes are approximate only and should be
adjusted to match surrounding levels.
22.All works to sewers/ manholes being offered for adoption or on
existing public sewers should be in accordance with "Sewers for
Adoption, current Edition" and the Adopting Water Authority's
recommendations
23.Requirement for Land Drains to be assessed on site by the Site
Manager
24.Road gullies shall be trapped 450Ø x 900mm deep with Class D
400 frame and grating to BS EN 124.
25.All manholes, pipe trenches etc. to be backfilled with imported
granular fill to Class 6F1-6F5 (Capping material) to (SHW) Table
6/1 & compacted in accordance with Table 6/4.
26.All pipelines shall be tested both before and after backfilling,
using either air test or water test, in accordance with BS EN 1610.

Location          Cover to crown        Bedding                   Bedding                     BackfillRoads (HGV)       >1.2m            Class S                      Class S (S1or2)          Type 1 GranularClay/Concrete Pipe*    Plastic Pipe <1.2m            Class 'A' (Concrete)   Class 'A' (Concrete)Drives /                 >0.9m            Class S                      Class S (S1or2)          Type 1 Granularcar parking           <0.9m            Class 'A' (Concrete)   Class 'A' (Concrete)Hard and soft       >0.6m            Class S                       Class S (S1or2)           Suitable as dugLandscaping        <0.6m            Class 'A' (Concrete)   Class 'A' (Concrete     material

PRELIMINARY SCHEME
For comment and review only.
Design is based upon information available at the time.
Design is subject to full review as additional
information becomes available.
Design is subject to full review upon receipt of
comments from
·Development Control
·LA Planning Authority
·Environment Agency
·LA Highways Department
·Sewerage Undertaker

Sheet 1

Sheet 2

Sheet 3

Note

Existing manhole references taken from
information provided in drawing 0128/1001/01 Rev
C located in Land North of Rudloe Drive Kingsway
Quedgeley FRA Drainage Strategy Part 3

Private Drainage and SUDs to be developed
through detailed design

Existing Storm Sewer

Existing Foul Sewer
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Private Storm Drains
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Impermeable area to existing0.074Ha based on informationoutlined in Drawing SewerDesign Capabilities 479-101 onPg 7 of Land North of RudloeDrive Kingsway Quedgeley FRADrainage Strategy Part 3Impermeable area to existing0.058Ha based on informationoutlined in Drawing SewerDesign Capabilities 479-101 onPg 7 of Land North of RudloeDrive Kingsway Quedgeley FRADrainage Strategy Part 3Impermeable area to existing0.026Ha based on informationoutlined in Drawing SewerDesign Capabilities 479-101 onPg 7 of Land North of RudloeDrive Kingsway Quedgeley FRADrainage Strategy Part 3Impermeable area to existing1.013Ha based on informationoutlined in Drawing SewerDesign Capabilities 479-101 onPg 7 of Land North of RudloeDrive Kingsway Quedgeley FRADrainage Strategy Part 3Outfall manholes to beconfirmed as part of widerdrainage worksImpermeable area to existing0.041Ha based on informationoutlined in Drawing SewerDesign Capabilities 479-101 onPg 7 of Land North of RudloeDrive Kingsway Quedgeley FRADrainage Strategy Part 3SuDS Basin designed for 1 in100 year +40% climate changeTop of bank 23.500Max Water Level 23.120Invert level 21.900Volume = 236m³Discharge = 20L/sSuDS Basin designed for 1 in100 year +40% climate changeTop of bank 24.500Max Water Level 24.200Invert level 23.000Volume = 148m³Discharge = 4L/sImpermeable area to existing0.395Ha based on informationoutlined in Drawing SewerDesign Capabilities 479-101 onPg 7 of Land North of RudloeDrive Kingsway Quedgeley FRADrainage Strategy Part 3Existing drainage within this areaand beyond to be confirmed.
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GENERAL NOTES:1.This drawing is to be read in conjunction with all other relevantEngineering and Architect's details.2.The design details presented must be reviewed in conjunctionwith the wider site information and site constraints which maynot be evident on drawing and must be requested if not alreadyprovided. This includes, but not limited to, ground conditions(geotechnical and geo-environmental), groundwater levels,buried services, remnant obstructions, ecology, tree protectionand topography.3.The Engineer shall be notified immediately, in writing, should anyerrors or discrepancies be found prior to the commencement orcontinuation of any works.4.All work is to be carried out in accordance with current BritishStandards, Building Regulations and NHBC Standards.5.It is the responsibility of the Contractor to execute the works at
all times in strict accordance with the requirements of the Health
and Safety at Work Act 1974, and the C.D.M. Regulations 2015.
The Contractor will be deemed to have allowed for full
compliance, including full liaison with the CDM Co-ordinator,
within his rates.
6.Any existing details which are shown on this drawing are for
guidance only and are to be checked on site by the contractor.
Any variations are to be recorded and reported to the engineer
immediately.
7.Before work commences contractor should consult the engineer
and the SI report regarding any contamination issues. All
necessary Health and Safety measures to be taken

DRAINAGE NOTES:1.Drainage works to start at the outfall connection and workupstream. Any discrepancies of existing invert levels to bereported immediately as this may alter the design.2.The Contractor shall be responsible for checking all tie-ins for lineand level with existing foul and surface water systems beforecommencing any works.3.All drainage work is to be strictly in accordance with therequirements of the Building Regulations 2015, ApprovedDocument Part H, "Drainage and waste disposal".4.All existing land drains encountered on site during constructionare to be re-connected.5.Temporary protection to be provided to drainage work duringconstruction as necessary.6.Prior to commencing work on the drainage, all existing drains,sewers manholes and outfalls to remain shall be located,identified and a CCTV condition survey carried out. Wherenecessary, protection to the existing drainage infrastructure shallbe provided.7.All existing sewers and manholes abandoned due to theproposed works are to be either removed, and suitably backfilledor grouted up.8.All pipes to be 100 or 110mm dia. and laid at 1 in 80 unlessstated otherwise.9.All concrete is to be in accordance with BS EN 206-1, BS 8500 andthe recommendations of BRE Special Digest (Concrete inAggressive Ground).·Unless specified otherwise, in situ concrete shall be designatedmix Gen 3 (Grade C20), or an equivalent mix subject to theapproval of the Engineer.·The following types of pipe may be used unless noted or agreedotherwise;Pipes up to 300mm diameter to be Structured Walled to BS EN13476, Polypropylene to BS EN 1852, PVC-U to BS EN 1401 orVitrified Clay to BS EN 295.Pipes over 300mm diameter to be Concrete to BS 5911,Structured Walled to BS EN 13476, Polypropylene to BS EN1852 or PVC-U to BS EN 1401.10.Both Clay and Concrete pipes shall be strength class 120(100/150mm min crushing strength 28kN/m). Thermoplasticpipes shall have a minimum ring stiffness of SN4.11.Pipes which run adjacent to buildings shall be installed in strictaccordance with Part H, Clauses 2.23 to 2.25. Diagrams 7 and 8are of particular relevance and shall be complied with.12.All pipes, chambers and fittings shall be installed, bedded andbackfilled in accordance with the manufacturers instructionssubject to the following minimum requirements table.13.Pipes Penetrating Walls.An opening is to be formed through walls to give pipes at least50mm clearance all round. Brickwork over shall be supported bya lintel. Opening to be masked each side with rigid sheetmaterial.Pipes embedded in walls shall have joints formed within 150mmof either wall face. Adjacent rocker pipes of max 600mm lengthwith flexible joints shall continue the pipework.14.All pipes beneath buildings to be B&S in concrete. Where cover is
less than 300mm the concrete is to be cast integrally with the
floor slab.
15.All drains in the vicinity of existing or proposed trees to be
constructed in accordance with the requirements of NHBC
Practice Note 3.
16.Ventilation shall be provided at the head of the foul drainage
runs.
17.The first flexible joint in pipes adjoining a manhole shall be a
maximum length of 600mm from the inside face of the manhole,
connecting to a rocker pipe. The length of the rocker pipe shall
be as follows;
  Pipe DiaLength of Rocker Pipe
150-600mm         600mm
675-750mm         1000mm
over 750mm       1250mm
18.All manholes and inspection chambers situated in areas subject
to vehicular loading to have class D400 covers and frames to BS
EN124 and those not subject to vehicular loading may have class
B125 covers and frames.
19.Manholes located within block paved areas to have 150mm deep
cover frames and bedded suitable for the size of blocks in use.
The concrete hauching is NOT to be broken out to allow for block
paving installation.
20.Drainage frames must be tied to manhole risers by use of
manufacturers ties (eg. Polypipe ref FRK500 fixing kit and FRK501
black ties.) The ground works contractor will be held fully
responsible for any accidents due to incorrect fitting or failure to
use the correct manufacturers fixing equipment.
21.Cover levels for manholes are approximate only and should be
adjusted to match surrounding levels.
22.All works to sewers/ manholes being offered for adoption or on
existing public sewers should be in accordance with "Sewers for
Adoption, current Edition" and the Adopting Water Authority's
recommendations
23.Requirement for Land Drains to be assessed on site by the Site
Manager
24.Road gullies shall be trapped 450Ø x 900mm deep with Class D
400 frame and grating to BS EN 124.
25.All manholes, pipe trenches etc. to be backfilled with imported
granular fill to Class 6F1-6F5 (Capping material) to (SHW) Table
6/1 & compacted in accordance with Table 6/4.
26.All pipelines shall be tested both before and after backfilling,
using either air test or water test, in accordance with BS EN 1610.

Location          Cover to crown        Bedding                   Bedding                     BackfillRoads (HGV)       >1.2m            Class S                      Class S (S1or2)          Type 1 GranularClay/Concrete Pipe*    Plastic Pipe <1.2m            Class 'A' (Concrete)   Class 'A' (Concrete)Drives /                 >0.9m            Class S                      Class S (S1or2)          Type 1 Granularcar parking           <0.9m            Class 'A' (Concrete)   Class 'A' (Concrete)Hard and soft       >0.6m            Class S                       Class S (S1or2)           Suitable as dugLandscaping        <0.6m            Class 'A' (Concrete)   Class 'A' (Concrete     material

PRELIMINARY SCHEME
For comment and review only.
Design is based upon information available at the time.
Design is subject to full review as additional
information becomes available.
Design is subject to full review upon receipt of
comments from
·Development Control
·LA Planning Authority
·Environment Agency
·LA Highways Department
·Sewerage Undertaker

Sheet 1Sheet 2Sheet 3

Note

Existing manhole references taken from
information provided in drawing 0128/1001/01 Rev
C located in Land North of Rudloe Drive Kingsway
Quedgeley FRA Drainage Strategy Part 3

Private Drainage and SUDs to be developed
through detailed design

Existing Storm SewerExisting Foul SewerPrivate Foul DrainsPrivate Storm DrainsAdoptable Foul SewersAdoptable Storm SewersGullyStorm Rodding EyeRGKEYRESite BoundaryFlow Control ChamberFFL45.250Proposed Finished Floor LevelProposed Sewer Easement
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INFORMATION

These drawings have been produced with reference to theCDM Regulations 2015. Please note that these arepre-construction phase drawings and should be subject tofurther design risk management as required in accordancewith Regulation 9

N

W
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E

A1 NOTES

GENERAL NOTES:1.This drawing is to be read in conjunction with all other relevantEngineering and Architect's details.2.The design details presented must be reviewed in conjunctionwith the wider site information and site constraints which maynot be evident on drawing and must be requested if not alreadyprovided. This includes, but not limited to, ground conditions(geotechnical and geo-environmental), groundwater levels,buried services, remnant obstructions, ecology, tree protectionand topography.3.The Engineer shall be notified immediately, in writing, should anyerrors or discrepancies be found prior to the commencement orcontinuation of any works.4.All work is to be carried out in accordance with current BritishStandards, Building Regulations and NHBC Standards.5.It is the responsibility of the Contractor to execute the works atall times in strict accordance with the requirements of the Healthand Safety at Work Act 1974, and the C.D.M. Regulations 2015.The Contractor will be deemed to have allowed for fullcompliance, including full liaison with the CDM Co-ordinator,within his rates.6.Any existing details which are shown on this drawing are forguidance only and are to be checked on site by the contractor.Any variations are to be recorded and reported to the engineerimmediately.7.Before work commences contractor should consult the engineerand the SI report regarding any contamination issues. Allnecessary Health and Safety measures to be taken

PRELIMINARY SCHEME
For comment and review only.
Design is based upon information available at the time.
Design is subject to full review as additional
information becomes available.
Design is subject to full review upon receipt of
comments from
·Development Control
·LA Planning Authority
·Environment Agency
·LA Highways Department
·Sewerage Undertaker
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Private Storm Drains

Adoptable Storm Sewers

Gully

Storm Rodding Eye

RG
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RE

S104 3mØ Flow Control
Chamber

Large STW Headwall

ADOPTABLE DRAINAGE NOTES:1.This drawing is subject to approval by Local Authority, BuildingControl and / or Sewerage Undertaker. Any works undertakenprior to the granting of these approvals is carried out at at risk toothers.2.Prior to commencing work on the drainage, all existing drains,sewers manholes and outfalls to remain shall be located,identified and a CCTV condition survey carried out. Wherenecessary, protection to the existing drainage infrastructure shallbe provided.3.All existing sewers and manholes abandoned due to the proposedworks are to be either removed, and suitably backfilled or groutedup.4.All manhole covers to comply with BS.EN.124, and be Kitemarked5.Cover levels for manholes are approximate only and should beadjusted to match surrounding levels.6.In block paved areas 'Infill' type covers should not be used, andframes must be 150mm deep.7.All manhole and drainage covers shall comply with BS.EN124,BS.EN13598-1 and HA104/09.Cover strengths to be:-Class E600 in areas of heavy loading.Class D400 in all trafficked areas (roads, hard shoulder, parkingareas and services yards).Manhole covers on foul only sewers shall be of low leakage typesin order to prevent excessive surface water ingress.8.Drainage pipes 100mm Ø unless stated otherwise.Pipes to be :-Vitrified clay to BS EN 295 or Concrete to BS 5911 or UPVC pipesto BS EN 1452 or Thermoplastic Structured wall pipes complyingwith WIS 4-35-01. BSi kitemarked. Class 8kM/m² nominal shortterm ring stiffness.9.All sewer pipes 300mm diameter or larger, to be concrete pipes,to BS.5911, unless noted otherwise10.All pipes to be laid with soffits level, unless noted otherwise.11.Where cover to pipes is less than 1200mm under carriageway -concrete bed and surround or concrete protection slab isrequired.12.All concrete to drainage, manholes bases, surrounds etc to be inaccordance with the BRE special digest 1 - Concrete in aggressiveground. Refer to site investigation report for sulphaterequirements.
13.All manholes, pipe trenches etc. to be backfilled with imported
granular fill to Class 6F1-6F5 (Capping material) to (SHW) Table
6/1 & compacted in accordance with Table 6/4.
14.All pipelines shall be tested both before and after backfilling,
using either air test or water test, in accordance with BS EN 1610.
15.Upon completion of the drainage works all drains shall be flushed
out and CCTV surveyed and shown to be free of all silt and debris
and to have no joint displacements or other defects. A copy of the
written report and video is to be forwarded to the Engineers for
comment. Any defects shall be attributable to the contractor for
rectification unless indicated otherwise by the CCTV report and
agreed with the Engineers.
16.Demarcation manholes and lateral drains need to be constructed
in accordance with the Water UK/WRc "Design and Construction
Guidance".
17.All works to sewers/ manholes being offered for adoption or on
existing public sewers should be in accordance with "Design and
Construction Guidance" and the Adopting Water Authority's
recommendations

1:1000 203040506070

N

W

S

E

Refer to Inset A for view of existing road
catchment. Existing drainage within this
area to be confirmed.

Inset A

Existing sewers in Rudloe Drive flow from
east to west towards Newhaven Road.
Once in Newhaven Road, the sewers flow
from south to north towards balancing
pond 5.

Proposed catchment discharging to Rudloe
Drive sewers is 0.594 ha compared to an
allowable area of 1.211 ha.

Sewers in Newhaven Road flow from southto north, out-falling in balancing pond 5 ofthe overall site wide drainage strategy.Sewers in Newhaven Road take flows fromupstream sewers located within RudloeDrive.The total impermeable discharged to theexisting network by this location is 1.607ha compared with an allowable 1.820 ha.
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Appendix F PJA Flood routing plan 
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GENERAL NOTES:1.This drawing is to be read in conjunction with all other relevantEngineering and Architect's details.2.The design details presented must be reviewed in conjunctionwith the wider site information and site constraints which maynot be evident on drawing and must be requested if not alreadyprovided. This includes, but not limited to, ground conditions(geotechnical and geo-environmental), groundwater levels,buried services, remnant obstructions, ecology, tree protectionand topography.3.The Engineer shall be notified immediately, in writing, should anyerrors or discrepancies be found prior to the commencement orcontinuation of any works.4.All work is to be carried out in accordance with current BritishStandards, Building Regulations and NHBC Standards.5.It is the responsibility of the Contractor to execute the works atall times in strict accordance with the requirements of the Healthand Safety at Work Act 1974, and the C.D.M. Regulations 2015.The Contractor will be deemed to have allowed for fullcompliance, including full liaison with the CDM Co-ordinator,within his rates.6.Any existing details which are shown on this drawing are forguidance only and are to be checked on site by the contractor.Any variations are to be recorded and reported to the engineerimmediately.7.Before work commences contractor should consult the engineerand the SI report regarding any contamination issues. Allnecessary Health and Safety measures to be taken

FFL45.250Proposed Finished
Floor Level

Adoptable Storm Sewers

RG
Highway Road Gully

Site Boundary

KEY

Flow Direction Arrow

PRELIMINARY SCHEMEFor comment and review only.Design is based upon information available at the time.Design is subject to full review as additionalinformation becomes available.Design is subject to full review upon receipt ofcomments from·Development Control·LA Planning Authority·Environment Agency·LA Highways Department·Sewerage Undertaker

00.000Major Contour

Flow Control Chamber

ADOPTABLE DRAINAGE NOTES:1.This drawing is subject to approval by Local Authority, BuildingControl and / or Sewerage Undertaker. Any works undertakenprior to the granting of these approvals is carried out at at risk toothers.2.Prior to commencing work on the drainage, all existing drains,sewers manholes and outfalls to remain shall be located,identified and a CCTV condition survey carried out. Wherenecessary, protection to the existing drainage infrastructure shallbe provided.3.All existing sewers and manholes abandoned due to the proposedworks are to be either removed, and suitably backfilled or groutedup.4.All manhole covers to comply with BS.EN.124, and be Kitemarked5.Cover levels for manholes are approximate only and should beadjusted to match surrounding levels.6.In block paved areas 'Infill' type covers should not be used, andframes must be 150mm deep.7.All manhole and drainage covers shall comply with BS.EN124,BS.EN13598-1 and HA104/09.Cover strengths to be:-Class E600 in areas of heavy loading.Class D400 in all trafficked areas (roads, hard shoulder, parkingareas and services yards).
Manhole covers on foul only sewers shall be of low leakage types
in order to prevent excessive surface water ingress.
8.Drainage pipes 100mm Ø unless stated otherwise.
Pipes to be :-
Vitrified clay to BS EN 295 or Concrete to BS 5911 or UPVC pipes
to BS EN 1452 or Thermoplastic Structured wall pipes complying
with WIS 4-35-01. BSi kitemarked. Class 8kM/m² nominal short
term ring stiffness.
9.All sewer pipes 300mm diameter or larger, to be concrete pipes,
to BS.5911, unless noted otherwise
10.All pipes to be laid with soffits level, unless noted otherwise.
11.Where cover to pipes is less than 1200mm under carriageway -
concrete bed and surround or concrete protection slab is
required.
12.All concrete to drainage, manholes bases, surrounds etc to be in
accordance with the BRE special digest 1 - Concrete in aggressive
ground. Refer to site investigation report for sulphate
requirements.
13.All manholes, pipe trenches etc. to be backfilled with imported
granular fill to Class 6F1-6F5 (Capping material) to (SHW) Table
6/1 & compacted in accordance with Table 6/4.
14.All pipelines shall be tested both before and after backfilling,
using either air test or water test, in accordance with BS EN 1610.
15.Upon completion of the drainage works all drains shall be flushed
out and CCTV surveyed and shown to be free of all silt and debris
and to have no joint displacements or other defects. A copy of the
written report and video is to be forwarded to the Engineers for
comment. Any defects shall be attributable to the contractor for
rectification unless indicated otherwise by the CCTV report and
agreed with the Engineers.
16.Demarcation manholes and lateral drains need to be constructed
in accordance with the Water UK/WRc "Design and Construction
Guidance".
17.All works to sewers/ manholes being offered for adoption or on
existing public sewers should be in accordance with "Design and
Construction Guidance" and the Adopting Water Authority's
recommendations
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Impermeable area to existing
0.074Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Impermeable area to existing
0.058Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Impermeable area to existing
0.026Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Impermeable area to existing
1.013Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Outfall manholes to be
confirmed as part of wider
drainage works

Impermeable area to existing
0.041Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

SuDS Basin designed for 1 in
100 year +40% climate change
Top of bank 23.500
Max Water Level 23.120
Invert level 21.900
Volume = 236m³
Discharge = 20L/s

SuDS Basin designed for 1 in
100 year +40% climate change
Top of bank 24.500
Max Water Level 24.200
Invert level 23.000
Volume = 148m³
Discharge = 4L/s

Impermeable area to existing
0.395Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Existing drainage within this area
and beyond to be confirmed.
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IL: 21.23
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CL: 24.214

IL: 22.13
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Impermeable area to existing
0.074Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Impermeable area to existing
0.041Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

SuDS Basin designed for 1 in
100 year +40% climate change
Top of bank 24.500
Max Water Level 24.200
Invert level 23.000
Volume = 148m³
Discharge = 4L/s

Impermeable area to existing
0.395Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3
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GENERAL NOTES:
1. This drawing is to be read in conjunction with all other relevant

Engineering and Architect's details.
2. The design details presented must be reviewed in conjunction

with the wider site information and site constraints which may
not be evident on drawing and must be requested if not already
provided. This includes, but not limited to, ground conditions
(geotechnical and geo-environmental), groundwater levels,
buried services, remnant obstructions, ecology, tree protection
and topography.

3. The Engineer shall be notified immediately, in writing, should any
errors or discrepancies be found prior to the commencement or
continuation of any works.

4. All work is to be carried out in accordance with current British
Standards, Building Regulations and NHBC Standards.

5. It is the responsibility of the Contractor to execute the works at
all times in strict accordance with the requirements of the Health
and Safety at Work Act 1974, and the C.D.M. Regulations 2015.
The Contractor will be deemed to have allowed for full
compliance, including full liaison with the CDM Co-ordinator,
within his rates.

6. Any existing details which are shown on this drawing are for
guidance only and are to be checked on site by the contractor.
Any variations are to be recorded and reported to the engineer
immediately.

7. Before work commences contractor should consult the engineer
and the SI report regarding any contamination issues. All
necessary Health and Safety measures to be taken

DRAINAGE NOTES:
1. Drainage works to start at the outfall connection and work

upstream. Any discrepancies of existing invert levels to be
reported immediately as this may alter the design.

2. The Contractor shall be responsible for checking all tie-ins for line
and level with existing foul and surface water systems before
commencing any works.

3. All drainage work is to be strictly in accordance with the
requirements of the Building Regulations 2015, Approved
Document Part H, "Drainage and waste disposal".

4. All existing land drains encountered on site during construction
are to be re-connected.

5. Temporary protection to be provided to drainage work during
construction as necessary.

6. Prior to commencing work on the drainage, all existing drains,
sewers manholes and outfalls to remain shall be located,
identified and a CCTV condition survey carried out. Where
necessary, protection to the existing drainage infrastructure shall
be provided.

7. All existing sewers and manholes abandoned due to the
proposed works are to be either removed, and suitably backfilled
or grouted up.

8. All pipes to be 100 or 110mm dia. and laid at 1 in 80 unless
stated otherwise.

9. All concrete is to be in accordance with BS EN 206-1, BS 8500 and
the recommendations of BRE Special Digest (Concrete in
Aggressive Ground).

· Unless specified otherwise, in situ concrete shall be designated
mix Gen 3 (Grade C20), or an equivalent mix subject to the
approval of the Engineer.

· The following types of pipe may be used unless noted or agreed
otherwise;

Pipes up to 300mm diameter to be Structured Walled to BS EN
13476, Polypropylene to BS EN 1852, PVC-U to BS EN 1401 or
Vitrified Clay to BS EN 295.
Pipes over 300mm diameter to be Concrete to BS 5911,
Structured Walled to BS EN 13476, Polypropylene to BS EN
1852 or PVC-U to BS EN 1401.

10. Both Clay and Concrete pipes shall be strength class 120
(100/150mm min crushing strength 28kN/m). Thermoplastic
pipes shall have a minimum ring stiffness of SN4.

11. Pipes which run adjacent to buildings shall be installed in strict
accordance with Part H, Clauses 2.23 to 2.25. Diagrams 7 and 8
are of particular relevance and shall be complied with.

12. All pipes, chambers and fittings shall be installed, bedded and
backfilled in accordance with the manufacturers instructions
subject to the following minimum requirements table.

13. Pipes Penetrating Walls.
An opening is to be formed through walls to give pipes at least
50mm clearance all round. Brickwork over shall be supported by
a lintel. Opening to be masked each side with rigid sheet
material.
Pipes embedded in walls shall have joints formed within 150mm
of either wall face. Adjacent rocker pipes of max 600mm length
with flexible joints shall continue the pipework.

14. All pipes beneath buildings to be B&S in concrete. Where cover is
less than 300mm the concrete is to be cast integrally with the
floor slab.

15. All drains in the vicinity of existing or proposed trees to be
constructed in accordance with the requirements of NHBC
Practice Note 3.

16. Ventilation shall be provided at the head of the foul drainage
runs.

17. The first flexible joint in pipes adjoining a manhole shall be a
maximum length of 600mm from the inside face of the manhole,
connecting to a rocker pipe. The length of the rocker pipe shall
be as follows;

  Pipe Dia Length of Rocker Pipe
150-600mm         600mm
675-750mm         1000mm
over 750mm       1250mm

18. All manholes and inspection chambers situated in areas subject
to vehicular loading to have class D400 covers and frames to BS
EN124 and those not subject to vehicular loading may have class
B125 covers and frames.

19. Manholes located within block paved areas to have 150mm deep
cover frames and bedded suitable for the size of blocks in use.
The concrete hauching is NOT to be broken out to allow for block
paving installation.

20. Drainage frames must be tied to manhole risers by use of
manufacturers ties (eg. Polypipe ref FRK500 fixing kit and FRK501
black ties.) The ground works contractor will be held fully
responsible for any accidents due to incorrect fitting or failure to
use the correct manufacturers fixing equipment.

21. Cover levels for manholes are approximate only and should be
adjusted to match surrounding levels.

22. All works to sewers/ manholes being offered for adoption or on
existing public sewers should be in accordance with "Sewers for
Adoption, current Edition" and the Adopting Water Authority's
recommendations

23. Requirement for Land Drains to be assessed on site by the Site
Manager

24. Road gullies shall be trapped 450Ø x 900mm deep with Class D
400 frame and grating to BS EN 124.

25. All manholes, pipe trenches etc. to be backfilled with imported
granular fill to Class 6F1-6F5 (Capping material) to (SHW) Table
6/1 & compacted in accordance with Table 6/4.

26. All pipelines shall be tested both before and after backfilling,
using either air test or water test, in accordance with BS EN 1610.

Location          Cover to crown        Bedding                   Bedding                     Backfill

Roads (HGV)       >1.2m            Class S                      Class S (S1or2)          Type 1 Granular

Clay/Concrete Pipe*    Plastic Pipe

 <1.2m            Class 'A' (Concrete)   Class 'A' (Concrete)

Drives /                 >0.9m            Class S                      Class S (S1or2)          Type 1 Granular
car parking           <0.9m            Class 'A' (Concrete)   Class 'A' (Concrete)

Hard and soft       >0.6m            Class S                       Class S (S1or2)           Suitable as dug
Landscaping        <0.6m            Class 'A' (Concrete)   Class 'A' (Concrete     material

PRELIMINARY SCHEME
For comment and review only.
Design is based upon information available at the time.
Design is subject to full review as additional
information becomes available.
Design is subject to full review upon receipt of
comments from
· Development Control
· LA Planning Authority
· Environment Agency
· LA Highways Department
· Sewerage Undertaker

Sheet 1

Sheet 2

Sheet 3

Note

Existing manhole references taken from
information provided in drawing 0128/1001/01 Rev
C located in Land North of Rudloe Drive Kingsway
Quedgeley FRA Drainage Strategy Part 3

Private Drainage and SUDs to be developed
through detailed design

Existing Storm Sewer

Existing Foul Sewer

Private Foul Drains

Private Storm Drains

Adoptable Foul Sewers

Adoptable Storm Sewers

Gully

Storm Rodding Eye

RG

KEY

RE

Site Boundary

Flow Control Chamber

FFL 45.250 Proposed Finished Floor Level

Proposed Sewer Easement
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INFORMATION

These drawings have been produced with reference to the
CDM Regulations 2015. Please note that these are
pre-construction phase drawings and should be subject to
further design risk management as required in accordance
with Regulation 9

N

W

S

E

A1 NOTES

GENERAL NOTES:
1. This drawing is to be read in conjunction with all other relevant

Engineering and Architect's details.
2. The design details presented must be reviewed in conjunction

with the wider site information and site constraints which may
not be evident on drawing and must be requested if not already
provided. This includes, but not limited to, ground conditions
(geotechnical and geo-environmental), groundwater levels,
buried services, remnant obstructions, ecology, tree protection
and topography.

3. The Engineer shall be notified immediately, in writing, should any
errors or discrepancies be found prior to the commencement or
continuation of any works.

4. All work is to be carried out in accordance with current British
Standards, Building Regulations and NHBC Standards.

5. It is the responsibility of the Contractor to execute the works at
all times in strict accordance with the requirements of the Health
and Safety at Work Act 1974, and the C.D.M. Regulations 2015.
The Contractor will be deemed to have allowed for full
compliance, including full liaison with the CDM Co-ordinator,
within his rates.

6. Any existing details which are shown on this drawing are for
guidance only and are to be checked on site by the contractor.
Any variations are to be recorded and reported to the engineer
immediately.

7. Before work commences contractor should consult the engineer
and the SI report regarding any contamination issues. All
necessary Health and Safety measures to be taken

PRELIMINARY SCHEME
For comment and review only.
Design is based upon information available at the time.
Design is subject to full review as additional
information becomes available.
Design is subject to full review upon receipt of
comments from
· Development Control
· LA Planning Authority
· Environment Agency
· LA Highways Department
· Sewerage Undertaker

SUB-CODE

CLIENT

PROJECT

DRAWING TITLE

DRAWING ISSUE STATUS

SCALE DATEDRAWN REVIEWED

PJA JOB No.

Revision Letter : P - Prelim / A - Approval / T - Tender / C - Construction

REV DATE REVISION NOTE BY

---

Birmingham ú Bristol
Exeter ú London ú Reading

pja.co.uk

BIM DRAWING REFERENCE

Seven House ú High Street
Longbridge ú Birmingham

B31 2UQ ú

REVISIONDRAWING NO.

P1 15:07:22 Updated for revised drainage layout. SWJ

A1@

Rudloe Drive Quedgeley

Area Contribution Plan

06396 0405 P1

RDQUE-PJA-XX-D2-Y-0405-00

1:500 OB SJ 26.05.22

C
o
p
yrigh

t ©
 P

h
il Jo

n
e
s A

sso
ciate

s L
td

 / P
JA

 C
ivil E

n
gin

e
e
rin

g L
td

Private Storm Drains

Adoptable Storm Sewers

Gully

Storm Rodding Eye

RG

KEY

RE

S104 3mØ Flow Control
Chamber

Large STW Headwall

ADOPTABLE DRAINAGE NOTES:
1. This drawing is subject to approval by Local Authority, Building

Control and / or Sewerage Undertaker. Any works undertaken
prior to the granting of these approvals is carried out at at risk to
others.

2. Prior to commencing work on the drainage, all existing drains,
sewers manholes and outfalls to remain shall be located,
identified and a CCTV condition survey carried out. Where
necessary, protection to the existing drainage infrastructure shall
be provided.

3. All existing sewers and manholes abandoned due to the proposed
works are to be either removed, and suitably backfilled or grouted
up.

4. All manhole covers to comply with BS.EN.124, and be Kitemarked
5. Cover levels for manholes are approximate only and should be

adjusted to match surrounding levels.
6. In block paved areas 'Infill' type covers should not be used, and

frames must be 150mm deep.
7. All manhole and drainage covers shall comply with BS.EN124,

BS.EN13598-1 and HA104/09.
Cover strengths to be:-

Class E600 in areas of heavy loading.
Class D400 in all trafficked areas (roads, hard shoulder, parking
areas and services yards).
Manhole covers on foul only sewers shall be of low leakage types
in order to prevent excessive surface water ingress.

8. Drainage pipes 100mm Ø unless stated otherwise.
Pipes to be :-
Vitrified clay to BS EN 295 or Concrete to BS 5911 or UPVC pipes
to BS EN 1452 or Thermoplastic Structured wall pipes complying
with WIS 4-35-01. BSi kitemarked. Class 8kM/m² nominal short
term ring stiffness.

9. All sewer pipes 300mm diameter or larger, to be concrete pipes,
to BS.5911, unless noted otherwise

10. All pipes to be laid with soffits level, unless noted otherwise.
11. Where cover to pipes is less than 1200mm under carriageway -

concrete bed and surround or concrete protection slab is
required.

12. All concrete to drainage, manholes bases, surrounds etc to be in
accordance with the BRE special digest 1 - Concrete in aggressive
ground. Refer to site investigation report for sulphate
requirements.

13. All manholes, pipe trenches etc. to be backfilled with imported
granular fill to Class 6F1-6F5 (Capping material) to (SHW) Table
6/1 & compacted in accordance with Table 6/4.

14. All pipelines shall be tested both before and after backfilling,
using either air test or water test, in accordance with BS EN 1610.

15. Upon completion of the drainage works all drains shall be flushed
out and CCTV surveyed and shown to be free of all silt and debris
and to have no joint displacements or other defects. A copy of the
written report and video is to be forwarded to the Engineers for
comment. Any defects shall be attributable to the contractor for
rectification unless indicated otherwise by the CCTV report and
agreed with the Engineers.

16. Demarcation manholes and lateral drains need to be constructed
in accordance with the Water UK/WRc "Design and Construction
Guidance".

17. All works to sewers/ manholes being offered for adoption or on
existing public sewers should be in accordance with "Design and
Construction Guidance" and the Adopting Water Authority's
recommendations

1:1000 20 30 40 50 60 70

N

W

S

E

Refer to Inset A for view of existing road
catchment. Existing drainage within this
area to be confirmed.

Inset A

Existing sewers in Rudloe Drive flow from
east to west towards Newhaven Road.
Once in Newhaven Road, the sewers flow
from south to north towards balancing
pond 5.

Proposed catchment discharging to Rudloe
Drive sewers is 0.594 ha compared to an
allowable area of 1.211 ha.

Sewers in Newhaven Road flow from south
to north, out-falling in balancing pond 5 of
the overall site wide drainage strategy.
Sewers in Newhaven Road take flows from
upstream sewers located within Rudloe
Drive.

The total impermeable discharged to the
existing network by this location is 1.607
ha compared with an allowable 1.820 ha.

AutoCAD SHX Text
ESS

AutoCAD SHX Text
59

AutoCAD SHX Text
Sta

AutoCAD SHX Text
Sub

AutoCAD SHX Text
GG

AutoCAD SHX Text
1

AutoCAD SHX Text
27

AutoCAD SHX Text
4

AutoCAD SHX Text
73

AutoCAD SHX Text
DW

AutoCAD SHX Text
18

AutoCAD SHX Text
Drain

AutoCAD SHX Text
12

AutoCAD SHX Text
71

AutoCAD SHX Text
8

AutoCAD SHX Text
WYCOMBE ROAD

AutoCAD SHX Text
LEUCHARS CLOSE

AutoCAD SHX Text
49

AutoCAD SHX Text
El

AutoCAD SHX Text
14

AutoCAD SHX Text
31

AutoCAD SHX Text
12

AutoCAD SHX Text
DW

AutoCAD SHX Text
Rose Tree Farm

AutoCAD SHX Text
(PH)



 

 

12 
 

Appendix F PJA Flood routing plan 
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GENERAL NOTES:
1. This drawing is to be read in conjunction with all other relevant

Engineering and Architect's details.
2. The design details presented must be reviewed in conjunction

with the wider site information and site constraints which may
not be evident on drawing and must be requested if not already
provided. This includes, but not limited to, ground conditions
(geotechnical and geo-environmental), groundwater levels,
buried services, remnant obstructions, ecology, tree protection
and topography.

3. The Engineer shall be notified immediately, in writing, should any
errors or discrepancies be found prior to the commencement or
continuation of any works.

4. All work is to be carried out in accordance with current British
Standards, Building Regulations and NHBC Standards.

5. It is the responsibility of the Contractor to execute the works at
all times in strict accordance with the requirements of the Health
and Safety at Work Act 1974, and the C.D.M. Regulations 2015.
The Contractor will be deemed to have allowed for full
compliance, including full liaison with the CDM Co-ordinator,
within his rates.

6. Any existing details which are shown on this drawing are for
guidance only and are to be checked on site by the contractor.
Any variations are to be recorded and reported to the engineer
immediately.

7. Before work commences contractor should consult the engineer
and the SI report regarding any contamination issues. All
necessary Health and Safety measures to be taken

FFL 45.250 Proposed Finished
Floor Level

Adoptable Storm Sewers

RG
Highway Road Gully

Site Boundary

KEY

Flow Direction Arrow

PRELIMINARY SCHEME
For comment and review only.
Design is based upon information available at the time.
Design is subject to full review as additional
information becomes available.
Design is subject to full review upon receipt of
comments from
· Development Control
· LA Planning Authority
· Environment Agency
· LA Highways Department
· Sewerage Undertaker

00.000Major Contour

Flow Control Chamber

ADOPTABLE DRAINAGE NOTES:
1. This drawing is subject to approval by Local Authority, Building

Control and / or Sewerage Undertaker. Any works undertaken
prior to the granting of these approvals is carried out at at risk to
others.

2. Prior to commencing work on the drainage, all existing drains,
sewers manholes and outfalls to remain shall be located,
identified and a CCTV condition survey carried out. Where
necessary, protection to the existing drainage infrastructure shall
be provided.

3. All existing sewers and manholes abandoned due to the proposed
works are to be either removed, and suitably backfilled or grouted
up.

4. All manhole covers to comply with BS.EN.124, and be Kitemarked
5. Cover levels for manholes are approximate only and should be

adjusted to match surrounding levels.
6. In block paved areas 'Infill' type covers should not be used, and

frames must be 150mm deep.
7. All manhole and drainage covers shall comply with BS.EN124,

BS.EN13598-1 and HA104/09.
Cover strengths to be:-

Class E600 in areas of heavy loading.
Class D400 in all trafficked areas (roads, hard shoulder, parking
areas and services yards).
Manhole covers on foul only sewers shall be of low leakage types
in order to prevent excessive surface water ingress.

8. Drainage pipes 100mm Ø unless stated otherwise.
Pipes to be :-
Vitrified clay to BS EN 295 or Concrete to BS 5911 or UPVC pipes
to BS EN 1452 or Thermoplastic Structured wall pipes complying
with WIS 4-35-01. BSi kitemarked. Class 8kM/m² nominal short
term ring stiffness.

9. All sewer pipes 300mm diameter or larger, to be concrete pipes,
to BS.5911, unless noted otherwise

10. All pipes to be laid with soffits level, unless noted otherwise.
11. Where cover to pipes is less than 1200mm under carriageway -

concrete bed and surround or concrete protection slab is
required.

12. All concrete to drainage, manholes bases, surrounds etc to be in
accordance with the BRE special digest 1 - Concrete in aggressive
ground. Refer to site investigation report for sulphate
requirements.

13. All manholes, pipe trenches etc. to be backfilled with imported
granular fill to Class 6F1-6F5 (Capping material) to (SHW) Table
6/1 & compacted in accordance with Table 6/4.

14. All pipelines shall be tested both before and after backfilling,
using either air test or water test, in accordance with BS EN 1610.

15. Upon completion of the drainage works all drains shall be flushed
out and CCTV surveyed and shown to be free of all silt and debris
and to have no joint displacements or other defects. A copy of the
written report and video is to be forwarded to the Engineers for
comment. Any defects shall be attributable to the contractor for
rectification unless indicated otherwise by the CCTV report and
agreed with the Engineers.

16. Demarcation manholes and lateral drains need to be constructed
in accordance with the Water UK/WRc "Design and Construction
Guidance".

17. All works to sewers/ manholes being offered for adoption or on
existing public sewers should be in accordance with "Design and
Construction Guidance" and the Adopting Water Authority's
recommendations
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Plot 97 side door
enters garden of plot
96 - arrangement to
be reviewed.

F24
CL: 24.437
IL: 21.23

F23
CL: 23.991
IL: 21.588

F21
CL: 24.610
IL: 22.60

F22
CL: 23.966
IL: 22.00

F20
CL: 25.011
IL: 22.565

F19
CL: 24.915
IL: 22.705

F18
CL: 24.855
IL: 22.90

F17
CL: 21.682
IL: 19.178

F16
CL: 21.686
IL: 19.278

F13
CL: 22.657
IL: 20.496

F12
CL: 22.504
IL: 20.655

F14
CL: 22.373
IL: 20.00

F11
CL: 22.632
IL: 20.63

F10
CL: 22.706
IL: 20.711

F9
CL: 22.866
IL: 20.90

F15
CL: 21.898
IL: 19.59

F8
CL: 22.309
IL: 20.52

F6
CL: 23.550
IL: 21.644

F5
CL: 23.745
IL: 21.788

F7
CL: 23.423
IL: 21.50

F4
CL: 23.521
IL: 21.573

F3
CL: 23.939
IL: 21.850

F2
CL: 24.039
IL: 21.905

F1
CL: 24.205
IL: 22.13

S6
CL: 22.863
IL: 22.185

S5
CL: 24.30
IL: 22.367

S4 FCC
CL: 24.875
IL: 22.75 S3

CL: 24.50
IL: 22.875

S2 Basin
CL: 24.50
IL: 23.00

S1
CL: 24.50
IL: 23.029

S14
CL: 24.421
IL: 22.20

S13
CL: 23.971
IL: 22.30

S11
CL: 24.574
IL: 23.00

S12
CL: 24.005
IL: 22.475

S10
CL: 24.457
IL: 22.90

S9
CL: 25.001
IL: 23.155

S8
CL: 24.921
IL: 23.205

S7
CL: 24.829
IL: 23.30

S26
CL: 21.623
IL: 19.99

S25
CL: 21.669
IL: 20.026

S23
CL: 22.969
IL: 21.344

S24
CL: 21.965
IL: 20.132

S21
CL: 22.687
IL: 20.796

S20
CL: 22.45
IL: 20.95

S22
CL: 22.348
IL: 20.428

S19
CL: 22.597
IL: 20.991

S18
CL: 22.677
IL: 21.151

S17
CL: 22.741
IL: 21.213

S16
CL: 23.157
IL: 21.48

S15
CL: 23.271
IL: 21.54

S40
CL: 22.186
IL: 21.81

S38 Basin
CL: 23.50
IL: 21.90

S39 FCC
CL: 23.795
IL: 21.87

S36
CL: 23.519
IL: 22.06

S35
CL: 23.669
IL: 22.11

S34
CL: 24.283
IL: 22.57

S33
CL: 24.243
IL: 22.70

S37
CL: 23.55
IL: 21.944

S32
CL: 23.542
IL: 22.040

S31
CL: 23.717
IL: 22.095

S30
CL: 23.937
IL: 22.185

S29
CL: 23.962
IL: 22.431

S28
CL: 24.236
IL: 22.53

S27
CL: 24.294
IL: 22.70

S41
CL: 23.50
IL: 21.92

150Ø  1/241.005

150Ø  1/78
3.001

300Ø  1/941.003

150Ø  1/603.002

375Ø  1/761.004

150Ø  1/1521.006600Ø  1/5021.006

15
0Ø

  1
/1

49
3.

00
3

52
5Ø

  1
/2

55
1.

00
5

150Ø  1/150

1.007

600Ø  1/505

1.007

15
0Ø

  1
/7

0
4.

00
0

30
0Ø

  1
/2

39
2.

00
0

300Ø  1/213
1.000

300Ø
  1/150

1.001

15
0Ø

  1
/8

3
4.

00
1 37

5Ø
  1

/1
85

2.
00

1

150Ø
  1/80

3.000

300Ø  1/112

1.002

37
5Ø

  1
/3

26
2.

00
2

150Ø
  1/93

2.001

150Ø  1/138
1.003

15
0Ø

  1
/8

0
2.

00
0

300Ø  1/461.002150Ø  1/1501.001

15
0Ø

  1
/8

0
1.

00
0

30
0Ø

  1
/2

40
1.

00
1

375Ø  1/259
1.003

450Ø  1/228

1.008

450Ø  1/409

1.006

225Ø
  1/175

1.009

375Ø  1/325

1.005

37
5Ø

  1
/3

21
2.

00
3

375Ø  1/309

1.004
150Ø  1/150

1.002

300Ø  1/59
1.002 300Ø  1/51

1.001

15
0Ø

  1
/4

9
1.

00
4

150Ø  1/87
1.003

300Ø
  1/237

2.000

37
5Ø

  1
/2

27
1.

00
5

15
0Ø

  1
/5

3
1.

00
4

300Ø  1/64
1.003

15
0Ø

  1
/5

7
1.

00
330

0Ø
  1

/2
44

1.
00

4

300Ø  1/171
1.001

150Ø  1/79
1.001

300Ø  1/166

1.000

150Ø  1/78

1.000

30
0Ø

  1
/2

30
1.

00
0

300Ø
  1/98

2.001

15
0Ø

  1
/5

6
2.

00
0

30
0Ø

  1
/5

6
2.

00
0

300Ø  1/1681.002

150Ø  1/1151.002

150Ø  1/641.004

225Ø  1/723.000

Impermeable area to existing
0.078Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Impermeable area to existing
0.052Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Impermeable area to existing
0.027Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Impermeable area to existing
0.942Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Outfall manholes to be
confirmed as part of wider
drainage works

Impermeable area to existing
0.043Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

SuDS Basin designed for 1 in
100 year +40% climate change
Top of bank 23.500
Max Water Level 23.200
Invert level 21.900
Volume = 212m³
Discharge = 20L/s

SuDS Basin designed for 1 in
100 year +40% climate change
Top of bank 24.500
Max Water Level 24.200
Invert level 23.000
Volume = 116m³
Discharge = 4L/s

Impermeable area to existing
0.398Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Existing roadway drainage within
this area and beyond to be
confirmed. Allowance for the
impermeable area is made
within the networks.
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F24
CL: 24.437
IL: 21.23

F23
CL: 23.991
IL: 21.588

F21
CL: 24.610
IL: 22.60

F22
CL: 23.966
IL: 22.00

F20
CL: 25.011
IL: 22.565

F19
CL: 24.915
IL: 22.705

F18
CL: 24.855
IL: 22.90

F3
CL: 23.939
IL: 21.850

F2
CL: 24.039
IL: 21.905

F1
CL: 24.205
IL: 22.13

S5
CL: 24.30
IL: 22.367

S4 FCC
CL: 24.875
IL: 22.75 S3

CL: 24.50
IL: 22.875

S2 Basin
CL: 24.50
IL: 23.00

S1
CL: 24.50
IL: 23.029

S14
CL: 24.421
IL: 22.20

S13
CL: 23.971
IL: 22.30

S11
CL: 24.574
IL: 23.00

S12
CL: 24.005
IL: 22.475

S10
CL: 24.457
IL: 22.90

S9
CL: 25.001
IL: 23.155

S8
CL: 24.921
IL: 23.205

S7
CL: 24.829
IL: 23.30

S30
CL: 23.937
IL: 22.185

S29
CL: 23.962
IL: 22.431

S28
CL: 24.236
IL: 22.53

S27
CL: 24.294
IL: 22.70
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300Ø  1/1681.002

150Ø  1/1151.002

F107
IL: 21.595 (150Ø)
IL: 21.52   (225Ø)

F108

F109

F110
IL: 20.99 (150Ø)
IL: 20.84 (300Ø)

S101
IL: 22.43 (225Ø)
IL: 22.13 (525Ø)

S102

S103

S104
IL: 22.055 (225Ø)
IL: 21.68   (600Ø)

Impermeable area to existing
0.078Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Impermeable area to existing
0.043Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

SuDS Basin designed for 1 in
100 year +40% climate change
Top of bank 24.500
Max Water Level 24.200
Invert level 23.000
Volume = 116m³
Discharge = 4L/s

Impermeable area to existing
0.398Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

RE
IL: 24.45

S 475Ø
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with Regulation 9.
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Any services information indicated on PJA drawings is
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to be verified by the client / contractor before commencing
works on site.
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GENERAL NOTES:
1. This drawing is to be read in conjunction with all other relevant

Engineering and Architect's details.
2. The design details presented must be reviewed in conjunction

with the wider site information and site constraints which may
not be evident on drawing and must be requested if not already
provided. This includes, but not limited to, ground conditions
(geotechnical and geo-environmental), groundwater levels,
buried services, remnant obstructions, ecology, tree protection
and topography.

3. The Engineer shall be notified immediately, in writing, should any
errors or discrepancies be found prior to the commencement or
continuation of any works.

4. All work is to be carried out in accordance with current British
Standards, Building Regulations and NHBC Standards.

5. It is the responsibility of the Contractor to execute the works at
all times in strict accordance with the requirements of the Health
and Safety at Work Act 1974, and the C.D.M. Regulations 2015.
The Contractor will be deemed to have allowed for full
compliance, including full liaison with the CDM Co-ordinator,
within his rates.

6. Any existing details which are shown on this drawing are for
guidance only and are to be checked on site by the contractor.
Any variations are to be recorded and reported to the engineer
immediately.

7. Before work commences contractor should consult the engineer
and the SI report regarding any contamination issues. All
necessary Health and Safety measures to be taken

DRAINAGE NOTES:
1. Drainage works to start at the outfall connection and work

upstream. Any discrepancies of existing invert levels to be
reported immediately as this may alter the design.

2. The Contractor shall be responsible for checking all tie-ins for line
and level with existing foul and surface water systems before
commencing any works.

3. All drainage work is to be strictly in accordance with the
requirements of the Building Regulations 2015, Approved
Document Part H, "Drainage and waste disposal".

4. All existing land drains encountered on site during construction
are to be re-connected.

5. Temporary protection to be provided to drainage work during
construction as necessary.

6. Prior to commencing work on the drainage, all existing drains,
sewers manholes and outfalls to remain shall be located,
identified and a CCTV condition survey carried out. Where
necessary, protection to the existing drainage infrastructure shall
be provided.

7. All existing sewers and manholes abandoned due to the
proposed works are to be either removed, and suitably backfilled
or grouted up.

8. All pipes to be 100 or 110mm dia. and laid at 1 in 80 unless
stated otherwise.

9. All concrete is to be in accordance with BS EN 206-1, BS 8500 and
the recommendations of BRE Special Digest (Concrete in
Aggressive Ground).

· Unless specified otherwise, in situ concrete shall be designated
mix Gen 3 (Grade C20), or an equivalent mix subject to the
approval of the Engineer.

· The following types of pipe may be used unless noted or agreed
otherwise;

Pipes up to 300mm diameter to be Structured Walled to BS EN
13476, Polypropylene to BS EN 1852, PVC-U to BS EN 1401 or
Vitrified Clay to BS EN 295.
Pipes over 300mm diameter to be Concrete to BS 5911,
Structured Walled to BS EN 13476, Polypropylene to BS EN
1852 or PVC-U to BS EN 1401.

10. Both Clay and Concrete pipes shall be strength class 120
(100/150mm min crushing strength 28kN/m). Thermoplastic
pipes shall have a minimum ring stiffness of SN4.

11. Pipes which run adjacent to buildings shall be installed in strict
accordance with Part H, Clauses 2.23 to 2.25. Diagrams 7 and 8
are of particular relevance and shall be complied with.

12. All pipes, chambers and fittings shall be installed, bedded and
backfilled in accordance with the manufacturers instructions
subject to the following minimum requirements table.

13. Pipes Penetrating Walls.
An opening is to be formed through walls to give pipes at least
50mm clearance all round. Brickwork over shall be supported by
a lintel. Opening to be masked each side with rigid sheet
material.
Pipes embedded in walls shall have joints formed within 150mm
of either wall face. Adjacent rocker pipes of max 600mm length
with flexible joints shall continue the pipework.

14. All pipes beneath buildings to be B&S in concrete. Where cover is
less than 300mm the concrete is to be cast integrally with the
floor slab.

15. All drains in the vicinity of existing or proposed trees to be
constructed in accordance with the requirements of NHBC
Practice Note 3.

16. Ventilation shall be provided at the head of the foul drainage
runs.

17. The first flexible joint in pipes adjoining a manhole shall be a
maximum length of 600mm from the inside face of the manhole,
connecting to a rocker pipe. The length of the rocker pipe shall
be as follows;

  Pipe Dia Length of Rocker Pipe
150-600mm         600mm
675-750mm         1000mm
over 750mm       1250mm

18. All manholes and inspection chambers situated in areas subject
to vehicular loading to have class D400 covers and frames to BS
EN124 and those not subject to vehicular loading may have class
B125 covers and frames.

19. Manholes located within block paved areas to have 150mm deep
cover frames and bedded suitable for the size of blocks in use.
The concrete hauching is NOT to be broken out to allow for block
paving installation.

20. Drainage frames must be tied to manhole risers by use of
manufacturers ties (eg. Polypipe ref FRK500 fixing kit and FRK501
black ties.) The ground works contractor will be held fully
responsible for any accidents due to incorrect fitting or failure to
use the correct manufacturers fixing equipment.

21. Cover levels for manholes are approximate only and should be
adjusted to match surrounding levels.

22. All works to sewers/ manholes being offered for adoption or on
existing public sewers should be in accordance with "Sewers for
Adoption, current Edition" and the Adopting Water Authority's
recommendations

23. Requirement for Land Drains to be assessed on site by the Site
Manager

24. Road gullies shall be trapped 450Ø x 900mm deep with Class D
400 frame and grating to BS EN 124.

25. All manholes, pipe trenches etc. to be backfilled with imported
granular fill to Class 6F1-6F5 (Capping material) to (SHW) Table
6/1 & compacted in accordance with Table 6/4.

26. All pipelines shall be tested both before and after backfilling,
using either air test or water test, in accordance with BS EN 1610.

Location          Cover to crown        Bedding                   Bedding                     Backfill

Roads (HGV)       >1.2m            Class S                      Class S (S1or2)          Type 1 Granular

Clay/Concrete Pipe*    Plastic Pipe

 <1.2m            Class 'A' (Concrete)   Class 'A' (Concrete)

Drives /                 >0.9m            Class S                      Class S (S1or2)          Type 1 Granular
car parking           <0.9m            Class 'A' (Concrete)   Class 'A' (Concrete)

Hard and soft       >0.6m            Class S                       Class S (S1or2)           Suitable as dug
Landscaping        <0.6m            Class 'A' (Concrete)   Class 'A' (Concrete     material

Sheet 1

Sheet 2

Sheet 3

Note

Existing manhole references taken from
information provided in drawing 0128/1001/01 Rev
C located in Land North of Rudloe Drive Kingsway
Quedgeley FRA Drainage Strategy Part 3

Private Drainage to be developed through detailed
design

Existing Storm Sewer

Existing Foul Sewer

Private Foul Drains

Private Storm Drains

Adoptable Foul Sewers

Adoptable Storm Sewers

Gully

Storm Rodding Eye

RG

KEY

RE

Site Boundary

Flow Control Chamber

FFL 45.250 Proposed Finished Floor Level

Proposed Sewer Easement

Detention basin low flow
channel

Headwalls are to be finished in stone pitching with
any guardrails and ladders powder coated in a
suitable landscape colour (e.g. RAL 6005). Headwall
is to be put forward for S104 adoption and will
therefore be subject to the undertakers specific
requirements.

ANY WORKS UNDERTAKEN PRIOR TO RECEIPT OF
TECHNICAL APPROVAL FOR THEIR RESPECTIVE PROPOSALS
IS DONE AT THE CONTRACTOR'S OWN RISK.
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