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Innovyze Network 2019.1
2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 3

Water Surcharged Flooded Pipe

US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s) Status
1.001 S8 15 Winter 2 +0% 100/15 Summer 23.301 -0.204 0.000 0.22 13.4 OK
1.002 S9 15 Winter 2 +0% 100/15 Summer 23.248 -0.207 0.000 0.21 16.4 OK
1.003 S10 15 Winter 2 +0% 100/15 Summer 22.995 -0.205 0.000 0.22 27.7 OK
2.000 S11 15 Winter 2 +0% 100/15 Summer 23.055 -0.245 0.000 0.08 10.4 OK
1.004 S12 15 Winter 2 +0% 30/15 Summer 22.663 -0.112 0.000 0.71 44 .6 OK
1.005 S13 15 Winter 2 +0% 30/15 Summer 22.481 -0.194 0.000 0.47 52.7 OK

US/MH Level
PN Name Exceeded

1.001 S8
1.002 S9
1.003 S10
2.000 S11
1.004 S12
1.005 S13
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Innovyze Network 2019.1
30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 3
Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m3/ha Storage 0.000
Hot Start (mins) 0 Foul Sewage per hectare (1/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (1l/per/day) 0.000
Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FEH Data Type Point
FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep 2.5 Second Increment (Extended) Inertia Status ON
DTS Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40
Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (2Z) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s) Status
1.000 S7 15 Winter 30 +0% 100/15 Summer 23.410 -0.190 0.000 0.26 19.2 OK
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Network 2019.1

30 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Surface Network 3

US/MH Level
PN Name Exceeded

1.000 S7
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Innovyze Network 2019.1
30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 3
Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s) Status
1.001 S8 15 Winter 30 +0% 100/15 Summer 23.365 -0.140 0.000 0.54 33.3 OK
1.002 S9 15 Winter 30 +0% 100/15 Summer 23.311 -0.144 0.000 0.52 41.3 OK
1.003 S10 15 Winter 30 +0% 100/15 Summer 23.107 -0.093 0.000 0.55 68.6 OK
2.000 S11 15 Winter 30 +0% 100/15 Summer 23.085 -0.215 0.000 0.18 23.7 OK
1.004 S12 15 Winter 30 +0% 30/15 Summer 22.982 0.207 0.000 1.71 107.7 SURCHARGED
1.005 S13 15 Winter 30 +0% 30/15 Summer 22.686 0.011 0.000 1.11 126.1 SURCHARGED
US/MH Level
PN Name Exceeded
1.001 S8
1.002 S9
1.003 510
2.000 S11
1.004 S12
1.005 S13
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Innovyze Network 2019.1
100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 3
Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m3/ha Storage 0.000
Hot Start (mins) 0 Foul Sewage per hectare (1/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (1l/per/day) 0.000
Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FEH Data Type Point
FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep 2.5 Second Increment (Extended) Inertia Status ON
DTS Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40
Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s) Status
1.000 S7 15 Winter 100 +40% 100/15 Summer 24.483 0.883 0.000 0.45 32.3 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Surface Network 3

US/MH Level
PN Name Exceeded

1.000 S7
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Innovyze Network 2019.1
100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 3
Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s) Status
1.001 S8 15 Winter 100 +40% 100/15 Summer 24.396 0.891 0.000 0.87 53.1 SURCHARGED
1.002 S9 15 Winter 100 +40% 100/15 Summer 24.315 0.860 0.000 0.83 66.4 SURCHARGED
1.003 S10 15 Winter 100 +40% 100/15 Summer 24.149 0.949 0.000 0.87 109.2 SURCHARGED
2.000 S11 15 Winter 100 +40% 100/15 Summer 23.918 0.618 0.000 0.30 40.5 SURCHARGED
1.004 S12 15 Winter 100 +40% 30/15 Summer 23.800 1.025 0.000 2.87 181.5 FLOOD RISK
1.005 S13 15 Winter 100 +40% 30/15 Summer 22.940 0.265 0.000 1.90 214.6 SURCHARGED
US/MH Level
PN Name Exceeded
1.001 S8
1.002 S9
1.003 510
2.000 S11
1.004 S12
1.005 S13
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Innovyze Network 2019.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Surface Network 4

Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model

Return Period (years) 5 Volumetric Runoff Coeff. 0.750

PIMP (%) 100

FEH Rainfall Version 2013 Add Flow / Climate Change (%) 0

Site Location GB 381375 213365 SO 81375 13365 Minimum Backdrop Height (m) 0.000

Data Type Point Maximum Backdrop Height (m) 0.000

Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200

Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) 1.00
Foul Sewage (1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Surface Network 4

« - Indicates pipe capacity < flow

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design

Network Results Table
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Innovyze

Network 2019.1

PN Rain
(mm/hr)

Network Design Table for Surface Network 4

Foul Add Flow Vel
(1/s) (1/s) (m/s)

T Base
Flow (1/s)

T.C. US/IL & I.Area
(mins) (m) (ha)

Cap
(1/s)

Flow
(1/s)
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Innovyze

Network 2019.1

e e

Network Design Table for Surface Network 4

PN Length Fall Slope I.Area T.E. Base k
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm)
.000 14.646 0.029 505.0 0.124 5.00 0.0 0.600
.001 6.366 0.125 50.9 0.000 0.00 0.0 0.600
.002 7.318 0.125 58.5 0.031 0.00 0.0 0.600
.003 33.278 0.383 86.9 0.079 0.00 0.0 0.600
.004 8.909 0.182 49.0 0.000 0.00 0.0 0.600
Network Results Table
PN Rain T.C. US/IL = I.Area £ Base Foul
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s)
1.000 50.00 5.35 23.029 0.124 0.0 0.0
1.001 50.00 5.40 23.000 0.124 0.0 0.0
1.002 50.00 5.46 22.875 0.155 0.0 0.0
1.003 50.00 5.97 22.750 0.234 0.0 0.0
1.004 50.00 6.08 22.367 0.234 0.0 0.0

HYD DIA

SECT (mm)

o 300

o 300

o 300

o 150

o 150

Add Flow
(1/s)

0.0

0.0

0.0

0.0

0.0

Section Type

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Vel
(m/s)

Cap
(1/s)

.69 49.0
.21 156.1
.06 145.5
.08 19.1«
.44 25.5«

RPN DN O

Auto
Design

16.
16.
21.
31.
31.

Flow
(1/s)

~N J O 0o
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Innovyze

Network 2019.1

Manhole Schedules for Surface Network 4

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |[Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
S1|124.500|1.471|0Open Manhole 105011.000 23.029 300
S2 Basin|24.500|1.500|Open Manhole 1050(1.001 23.000 300(1.000 23.000 300
S3(124.500(1.625| Open Manhole 135011.002 22.875 300|1.001 22.875 300
S4 FCC|24.875|2.125|0pen Manhole 3000(1.003 22.750 150]1.002 22.750 300
S5(24.300(1.933|Open Manhole 120011.004 22.367 15011.003 22.367 150
S6[22.863[0.678|Open Manhole 0 OUTFALL 1.004 22.185 150
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)
S1 381435.071 213388.534 381435.071 213388.534 Required
S2 Basin 381421.910 213394.961 381421.910 213394.961 Required
S3 381417.238 213399.286 381417.238 213399.286 Required
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Innovyze

Network 2019.1

Manhole Schedules for Surface Network 4

MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)

S4 FCC 381409.974 213400.176 381409.974 213400.176 Required

S5 381376.943 213404.225 381376.943 213404.225 Required

S6 381377.329 213413.126 No Entry

Free Flowing Outfall Details for Surface Network 4

Outfall Outfall C. Level I. Level Min D,L W

Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.004 S6 22.863 22.185 0.000 0 0
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Innovyze Network 2019.1

Simulation Criteria for Surface Network 4

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH Summer Storms Yes

Return Period (years) 5 Winter Storms No
FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840

Data Type Point Storm Duration (mins) 30

Volumetric Runoff Coeff 0.750 Manhole Headloss Coeff (Global) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (1/s) 0.000 Flow per Person per Day (l/per/day) 0.000
Hot Start (mins) 0 Additional Flow - % of Total Flow 0.000 Run Time (mins) 60

Hot Start Level (mm) 0 MADD Factor * 10m3/ha Storage 0.000 Output Interval (mins) 1
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Innovyze Network 2019.1

Online Controls for Surface Network 4

Hydro-Brake® Optimum Manhole: S4 FCC, DS/PN: 1.003, Volume (m3®): 15.4

Unit Reference MD-SHE-0090-4000-1300-4000 Sump Available Yes
Design Head (m) 1.300 Diameter (mm) 90
Design Flow (1/s) 4.0 Invert Level (m) 22.750
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 150
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1200
Application Surface
Control Points Head (m) Flow (1l/s) Control Points Head (m) Flow (1l/s)
Design Point (Calculated) 1.300 4.0 Kick-Flo® 0.796 3.2
Flush-Flo™ 0.388 4.0|Mean Flow over Head Range - 3.5

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake® Optimum as specified. Should
another type of control device other than a Hydro-Brake Optimum® be utilised then these storage routing calculations will be invalidated

Depth (m) Flow (l1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)

0.100 2.8 0.600 3.8 1.600 4.4 2.600 5.5 5.000 7.5 7.500 9.1
0.200 3.7 0.800 3.2 1.800 4.7 3.000 5.9 5.500 7.9 8.000 9.4
0.300 3.9 1.000 3.5 2.000 4.9 3.500 6.3 6.000 8.2 8.500 9.7
0.400 4.0 1.200 3.9 2.200 5.1 4.000 6.8 6.500 8.5 9.000 9.9
0.500 3.9 1.400 4.1 2.400 5.3 4.500 7.1 7.000 8.8 9.500 10.2
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Innovyze

Network 2019.1

Depth (m) Area (m?)

0.000 48.1

Storage Structures for Surface Network 4

Tank or Pond Manhole: S2 Basin, DS/PN: 1.001

Depth (m) Area (m?)

Invert Level (m) 23.000

Depth (m) Area (m?) |Depth (m) Area (m?) |Depth (m) Area (m?)

0.500 106.4 1.000 178.9 1.500 265.5 1.501

265.5
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Innovyze Network 2019.1
2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 4
Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m3/ha Storage 0.000
Hot Start (mins) 0 Foul Sewage per hectare (1/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (1l/per/day) 0.000
Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FEH Data Type Point
FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep 2.5 Second Increment (Extended) Inertia Status ON
DTS Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40
Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (2Z) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s) Status
1.000 S1 120 Winter 2 +0% 30/15 Summer 23.214 -0.115 0.000 0.21 6.6 OK
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Innovyze

Network 2019.1

2 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Surface Network 4

US/MH Level
PN Name Exceeded

1.000 S1
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Innovyze Network 2019.1

2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 4
Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (Z2) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m?3) Cap. (1/s) (1/s)
1.001 S2 Basin 120 Winter 2 +0% 30/15 Summer 23.213 -0.087 0.000 0.05 4.3
1.002 S3 120 Winter 2 +0% 2/15 Winter 23.212 0.037 0.000 0.05 4.7
1.003 S4 FCC 120 Winter 2 +0% 2/15 Summer 23.211 0.311 0.000 0.21 3.9
1.004 S5 480 Winter 2 +0% 22.409 -0.108 0.000 0.18 3.9

=

US/MH Level
PN Name Status Exceeded
.001 S2 Basin OK
.002 S3 SURCHARGED
.003 S4 FCC SURCHARGED
.004 S5 OK
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Innovyze Network 2019.1

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 4

Simulation Criteria

Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m3/ha Storage 0.000
Hot Start (mins) 0 Foul Sewage per hectare (1/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (1l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH Data Type Point
FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep 2.5 Second Increment (Extended) Inertia Status ON
DTS Status ON

Profile (s Summer and Winter

)
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40
Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s) Status
1.000 S1 120 Winter 30 +0% 30/15 Summer 23.578 0.249 0.000 0.45 14.3 SURCHARGED
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Innovyze
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30 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Surface Network 4

US/MH Level
PN Name Exceeded

1.000 S1
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Innovyze Network 2019.1

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 4
Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (Z2) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s)
1.001 S2 Basin 120 Winter 30 +0% 30/15 Summer 23.576 0.276 0.000 0.06 5.5
1.002 S3 120 Winter 30 +0% 2/15 Winter 23.575 0.400 0.000 0.06 5.1
1.003 S4 FCC 120 Winter 30 +0% 2/15 Summer 23.574 0.674 0.000 0.21 3.9
1.004 S5 1440 Winter 30 +0% 22.409 -0.108 0.000 0.18 3.9

US/MH Level
PN Name Status Exceeded

.001 S2 Basin SURCHARGED

.002 S3 SURCHARGED
.003 S4 FCC SURCHARGED
.004 S5 OK
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(REV D) .MDX

Designed by SWJ
Checked by DMcC

Innovyze Network 2019.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 4

Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m3/ha Storage 0.000
Hot Start (mins) 0 Foul Sewage per hectare (1/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (1l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH Data Type Point
FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep 2.5 Second Increment (Extended) Inertia Status ON
DTS Status ON

Profile (s Summer and Winter

)
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40
Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s) Status
1.000 S1 240 Winter 100 +40% 30/15 Summer 24.032 0.703 0.000 0.52 16.3 SURCHARGED

©1982-2019 Innovyze




PJA

Page 15

Seven House, High Street
Longbridge
Birmingham, B31 2UQ

06396
Rudloe Drive
Quedgeley

Date 01/09/2022
File 22.08.30 SITE3D DRAINAGE MODELS

(REV D) .MDX

Designed by SWJ
Checked by DMcC

Innovyze

Network 2019.1

100 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Surface Network 4

US/MH Level
PN Name Exceeded
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Date 01/09/2022

File 22.08.30 SITE3D DRAINAGE MODELS

Designed by SWJ

(REV D) .MDX Checked by DMcC

Innovyze Network 2019.1
100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 4
Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (Z2) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m?3) Cap. (1/s) (1/s)
1.001 S2 Basin 240 Winter 100 +40% 30/15 Summer 24.030 0.730 0.000 0.06 5.6
1.002 S3 240 Winter 100 +40% 2/15 Winter 24.029 0.854 0.000 0.08 7.1
1.003 S4 FCC 240 Winter 100 +40% 2/15 Summer 24.028 1.128 0.000 0.22 4.0
1.004 S5 240 Winter 100 +40% 22.409 -0.108 0.000 0.18 4.0
US/MH Level
PN Name Status Exceeded

1.001 S2 Basin SURCHARGED

1.002 S3 SURCHARGED

1.003 S4 FCC SURCHARGED

1.004 S5 OK
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2.1

Drainage strategy

Linden Homes Version: 0.0
06396 Author: [
15/07/2022 Approved: Daniel McCrudden

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 21/00490/0UT.

In a letter, dated 21 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.
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 21/00490/0UT. That
application showd the site developed in a way that required two attenuation basins with a
total capacity for a volume of 432m? such that surface water could be discharged to the

adjacent watercourse at 24 I/s. The plan submitted for this application only provides

Park Point pja.co.uk
17 High Street

Longbridge
B312UQ
UK



2.2

attenuation storage capacity of 347m? to discharge surface water to the adjacent
watercourse at 24 I/s. It is not clear where the layout offers any ability to reduce the

attenuation storage capacity by 22%.”.

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.

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.



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 |/s. The outline strategy splits this acceptable discharge rate equally with 12
I/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 432m?3 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 D_r|\_/e — Manholes $102, S104, S106, 1.041 0.625
$108 (existing sewers)

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



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 I/s to the western basin and 4 |/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



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 l?rn{e — Manhole S102, S104, S106, 0.629 0.594
S108 (existing sewer)

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.

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



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.

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 432m?3 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.



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



JG VG T
odrd wruagoy

&N 20U
TWAOHAAY 04 .ecsn i
3 o ez <
“JewuJoy [eybip Jo pajuud 8y} Jayye o} siayjo Aq sjuswipuswe Joj pajdesoe aq oaﬁ@dgrﬁdd? w ‘HN EBLE) | 90Ul [0 %
1m Ajigel) oN “py1 diysiasuped ubiseq xiusoyd jo JybuAdos ayy si Buimelp siyl . qo w9’y dwr wg'1
yn oo dpxiusoyd-mmm  yn-o0o dpxiusoyd@sauinbus ‘jlews
1210 6402 620 1o} 096647 19210 "Ie} ovuLIe) csvad
O WSS, A e . | .
P 1Sv3 3HL OL INIWJOTIAIA o | e / N .
NOISId XINIOHd 3 { S T
TVIINAAISFY dO4 NOILVANALLY o L ) “ogy B T, . e
qjIeo ¢ ANJ _ TRAY m.ﬂw,,v, dwr wg- 2u00\
ONIQIAO¥d IIYMSONILSIXT |+ o v S i o
Ay PO Fl@N.V ‘0N Buimesq ’ Y . \%\.M W\/ o J\v\ . ;./,R¢ u@/ (,lww,wom%uw Hmww \ o m,,m
vd 0202/20/6} ov ® 005} o HSE) 5 L R o Ky — B h olE]
:Aq umelq |)eq :a|e0s — ~_das \5\0\ o 3 - Yoosvee T . — - W :
oeurre} % V/ . //wn \ s ‘ ; / AM.WOWVN H..H.—«m“ 9ou9y 9 % \\KJ/ \ seoa} wig \\\/ qu
sanede) ubisaq Jomes :Buimelg B \// £9'92=0 /?wﬂw sseas \ Esh QWW.%\\Q Foa o %5..4% x , eouey [0 ¥ \;aw
- WAD . ; =~ do wg'y 9ou9y 0 % [y
- bm~7-o S o n@ . g AN \ do wg 7 \, \T\ ml__<._.mo
. A:Qva wﬁwb \.c - \,;,, [ ( L oﬁ”z . — \v\ /
S / y T~ oeuLIR N / ] .~
w g L R - £ \,« | oo JO4 I XIAN3ddV NIHLIM 000Z:8¢ 10 "ON ONIMVIA Ol §443d
_— —_— D (= e /\ T . / N%e_ae_ OHLL o\_/ ar ».HNNN & % @%
g O / / \ s N Sy ’
KoroBponGD ‘Aemsbuny ) c// \ \ v E ! ff(/ % Mtzam 0£) V\@/W w/w% w2 1L e / 5 v %A\.w?ob .:._m\« .o, . .
SALQ SOIPNY JO UHON PUET soofong e T owons K I =~ ~ ot awmw_.&.m — , 5/ wwwmm_ _moh;\ /] euos \\\m /s J R, [T oves g fne OHOZ6°0 = (dWI %09) INFJWHDLVD SSO¥O .
odid wwgpg —— S 2 \ \\ s ~ — . " \ /<] S 3 4/\, ‘«v N QHN
N A — = wo L RIS xf“\ / OHZ8S°0 = V3V F19VIWIIdWI F18YMOTIV
: —_— . & / /o~ — : 9¢'9z=J004| — ~ .
) iy A,, | e g e OHZ8S'0 = %07 11%0Z 1 INFWISMIAY FONYHD JLYWITD s
1s0 o \ » I \ ouoo = s -/ /oo \ Lyee T K o1anLs . o . 43¢ Id @%MW 1 @%M@.« / )
) ‘ / g/ s — i = s oR S ! HONYA /- PHE19°0 = TVIINIAISTY O4 VIYY F19VIWIIdWI FONVYTVY o b /o Y/
) \\W S ops ssead . 5 \ i s & -, A . _ . ,%m AS = ) / — N\ [
e LIy C o OHBIYO= (dWI%06) VANV T1GVIWEIAI ISNOH ONANd T
Pl L ST / / / SN . o )
] . RS T Y N R L OHS9Y'0 = Y34V SSO¥D ISNOH DI8Nd ONILSIXT (o
] — - / ~< . o - 5 ,\w P 10 po \ T L i %/W/o# ﬁ\ /wzo s / m.v mm i ] nGAL TL0) "HW dux w@ _ o
14 | LT e (FE e ey SO TS, | @ i . e OH 60" L = (dWI %06) Y33V 18VIWIIdWINOISIA: - O_Qg@%_&%
// \ \ | )i I }r/,,,,,/ . .‘. /// mwmo%m . . %N\ —- DC :
— 5 INOAYT 304 @ XIONIddY NIHLIM E0LTSY “ON ONIMYA Ol B %mréf i Y awwf : a5 OH1Z'L = INFWHOLYD SSO¥9 z@_m% ‘
S G A/m oy ;m_%g Joj SOuINGIG, k - - | 79 m_OW_<_._um_m_ JARA M_OSDW_
e INO661 10771 "ON NOILYOI1ddY ONINNYd \f A\ av e RN T
. T~ .| ®lqoauwedu| B : S - -
ouoys ARSI SOMATO L0 T SO oot FAIIA 3O1dNY 40 HINOS INFWJOTIAIA TVIINIAISIS FANLNA s I
00Z:L ® 9GL¢ TR omm_m_wemhwﬁ T~ _— . )/ [ ssead J] O T ~./ 7 w/// A ,
_am 00iS o [ > sfﬁf %7/4,5@ %ﬁ/ N T //\/ ) Tx b/
s U m i ) ) m.H o T o ~ /M//,M ,/MM\/ /,/,/, /W o /w \xz\/ \ sseas
M‘ - hm\n “w»\\\\\\ - ‘,, | ‘o 7. T\ \ / L ) . =~ , \ \ \ I
A - = , R | Ve -~ /f — o M T\ /(pooy 8909y 10 Hmm\ﬁ )
ocﬂ:ﬁ Mm\\\l( - , | : y JrUILIRY , R\\ 9 \ ,,,,\w\ AN , ~L_ \gon_ 7 PDOY SS90y @c__u:_oﬁwﬂ ¥8'22 -
e ¢ ) I vows A\ S sjqpeuLedw| DHZ |0 - (w103s)
TATAT Y ] ( Soa J \ / ¥ \ ~_ m\_N 0 HN
L\Eﬁ.@ﬁ%J P wig J / O o ) o Wz :am om_ ol 6 sos m\: 0 suoss
: m.m%lmmmm ...—.—Om/ Heel N ; \ ou00 \\ ,,, owL ‘_:am 0614 \ﬂ _— vild
e ﬁ\\\/} \ / AN a|qpausadw| SANDINWING DHSE' | 1PNIDINWNY OGO Z1e 529 T © 952
DeULIR) T [ ) ~ g e} @O—m\ mmhﬁ{ﬂw_% - :
| QSEL@QE_ SNIJDINUAY._I DHGG' ,_ i / ] . 8|gpawladw| DHE |0 o (wi03s)
e T — sqoswiadw) opzzg L "~ lgpewusdul ampopuing oy S/IL0 00518 scse s
<~ —(qnog) =,= : -~ : ~_ 8|qpawladw| DHELQ / 001 © ¢0Gl ands 501S = T
b E) N . (T~ OON | ©® 900¢ S \_N ~_ oo . / 2 - b~ Tq AT\
5/150 T G g L 15 50LS @ummmw T Sfigg 0G4 8 A% NNats S T e s
oi%zs%_o:_a_ ® 952 ST e e 87015 — (50 i - Ovljesost U T ) e = o
inds [01S T~ . " DRTIIETA @\
o ~ ’
JN¥Q IOTANY NI SHMTS - / s
1512 ..: / / 7 \1
DN8Nd INJHL NIIATS ONILSIXT B Tk
e, e o \ / <, [~
@EM@QW.MEOMM / \MWD.._ ¢a v \ \\ | X\ \\Mﬁ
qjpres 034 H\ 0) scm— «..‘ o ﬂ. ) :O : oeurIe} Quo0}s \\ e \\\ \\f\i\ \\
3 7N up.\gti - Mwﬂ dp (mog) W AT T
o -
\ 'l ® #5¢¢
// ARGE— S, mZ\ﬁam y01S 51
/// u%%mma ‘ ‘ v\ o Ov'l @05l — — Uhtd ,,, , .ouﬂw,m ..u. b w.o ﬁww.. .w_ \ ~/ ~__/ Quo0}s
R A AN / STIV13Q 404 O XIANIddY 47 1%
/7% \ M@w / NIHLIM 000¢/8¢10 "'ON ONIMVAA ANV d XIANddV NIHLM €0LLSY "ON ONIMVAQA OL 43434 ' ¢ L@B T M%%m,i
w\ L 77T ) moy) ‘H'I | \
DHBRO'L = [dWI%09) INFWHOLYD SSON9 S i ag 4
Nl - . ‘ r h / / /
— | OH629'0 = 3AIS HIYON VIV T19vAWYIdWI T1gvmMOTIY
\ \ ' .
oams vom— AN o suors \\A@g/ \J OH6C9°0 = %0 [1%0¢ 1 INGWLSMEAY IONVHO ALVWITO
~gng oot T\ { S A ) -
o S [ T !\ T OHYE "0 = 3dIS HIJON dO4 VAdY F1aVAWIIIWI JONVIVER
o 1) , =/ \(s\\ . /| ouoo—=L
ﬂi/ WAM%M\ ~J 3 \y\ OHBLE | = %0C11%0F | INIWISNHAY IONVHO ALVWITD e
- ) //,ﬂ ik b - SSR.I - / JeuLIe /\///7 r r b BN : ¢ _ :\\‘ — / |
: : H LT OHE "1 =4dIS HINOS VAV F19VIWIIdWI TVIINIAIST AN
/ P/
OHZS0'Z = (INIWAOTAWI dWI %06) Y3V F19VIWIIdWI NOISIA 4 N\g f\
IS .
OHBC ¢ = A1 3O1dNd 40 HINOS INFWHOLVYD SSOJdD NOIS3d :\% vﬁ s 3
I o /> fy @5 108
) aguns m@%zom_o JAINA moaz%& 22 :% y/
\\ Ve F\‘W \ \ Y ﬁJ,V \vd. «,% W/ Q\\A / a10Qq°
) \\ \\ / \\ \\ 10q
\ / / \ / / / B
! / / / / \ \. o /E] 2oty
ad EZ\/ ~%s . . ///V/lﬁ/o/MO B ,H\_ \\ \\\ \\ \\ \ \\ ouo09s %\/%M\;%\nw H I LS\Q b\?ﬁhﬁ/m ’
ouod > y / S 2 . o >u.vN S S a
oeULIRY) \Guuww ) //v e 7 n vm%\w/\s /////A*uo/mo r ,H_ \ / \\ As\ wma\wy\m—vz i ?MW%%&WF&@;@QE_ OI#@%@ vomw Qv&fv&
L»./Mmsmmm.% ouoo  qur Q:l - m 72# \ , wa\ ?Q / % tﬁm.lem //¢/vW/ [oAeId 4#\//
B— ouoo S omoqe \ / (R / F S~
ouo0s 0 / S dZN 1 T~
: SIV13A YO e % W%@.E SV14d dO4 D XIANAddY NIHLIM ooo@ 210 ON @z_>><w_m_ QH J3444d Zmﬁ
9 XIONIddY NIHLIM 00T 10 s Nt
L . . Thel— T 4l
«% ﬁw < "ON ONIMYYA O1 ¥343Y h %m.mmmmq - —— I \ OHGLO'| = T“_E_ &OE INAWHOLVYD SSOd9 //MMWWW@////N#MM
odrid wrux - crre - - . _ ~HSNOH 05
. # ol | I3 404 DH609'0 = YAV F18VIWEIIWI T18YMOTIV by s
¢17Z1 GIMOTT // G, B 3 XIANIddY NIHLIM 000787 _QWWW OH609°0 = %0% [1%0¢1 INIWLSNIAY FONVHD JLYWITO . ez
~80%a 50 gerd /w d — . (wioys) H
Yo Sl : arg T OH[ (L0 = TVIINIAISFd dO4 VIdV F19VIWIIdWI FONV TV o
m@w_<_|_0w_ﬁ_ EDE_X/Q%( //Q 2 a . OZ OZ_\</<W_D O._. W_MH_MW—//// o o@@v ~7 . o 90ndg uadp ugaI9 \ // ce T2 T — ¥~
LT e H — OH196°0 = (dWI %06) Y3V F19VIWIIAWI INIWAOTIW3 J¥NLNA VA R R
TIVAINO @z_zxwa l/j = | g . A SR
Y (o] i STZLQMOTIV.. - OHOE9'0 = VAV SSO¥D INIWAOTAING F3NLNA o
T S 4 ‘wga QM—WE@ adre ogidﬁ o A sSeI5 O : - (]
e N AOAVHRNAWINIKYN v %_\M%ﬁwg INIHHOLYA SSOHO NG s
@@@.N%WQ / = J%N oy T :
TVAINOONISXE N [ g oyt - /
m_ow_<_._om_o AvOd NJAVHMAN " L éz@% &
< /i,, ,_JA_ jw) /H //// - seed 2v°02 "T1 /] ;\8 BT \uo. y duze ESSN
s;ﬂ 2U0D ¢ — T~ o /
?\x \\ \, _, 8902 T1 @%o / \SSV mz
s Ran 23 T [T® / 02112 "T1
wa ] %m/ v wilh 3 % R R e
/ ssead
adid wwgog \\‘\{ i\\ \,w{fSu /
/ hr. \/ ; S Mrw%vm H
2212/ 0wyt |
@QE wwgog sl gﬁ/
Hmfm\ T1 | - F ¢ i v o , VS m.ﬂ/m T \
odid mrgee Y | J see : : A VE=) oty < g 5 N4 Y g S&m_mvm mm \
T'L T
~ dma
///WWM///W/@M _ L\ \ \\
oL
Aaxapdns o
[ e
OH \Q«M p.Lﬂo.ql\% ._. .A : i . : 7T/ ﬂ
/ .4 oofs ‘ . 54 [ . ) = ™~
" DHEY'0 = VI SSO¥D A , Pl ] . T
: mm.qm T . Biug TR ~
* INIWJOTIAIQ TVIO¥INWOD NN, o 5 e \ | i SO
Ie T1 : . J HR s R .
adrid wwgqg //.Oér e % J . ,. L@~
52U o~ Ly A - Sumgpopy 1) s
PR S L OT: CRPEITE
(JINOONVEY 38 01 FOVNIVHA ¥3LYM FIVAHNS ONILSIX3T — Aﬁmvm Mmu:ww
dndS d3Ivm FJv4pNS ONUSXF —— — — — — — — — w% EEUE/ . N ")
M~ >, T
dIMIS d31VM JOV44NS JIMANd INILSIXT vb AN W/ww ey ]
R o L N orULIRY :
GINOONVEY 38 OL JOWNW¥A o4 ONUSNd  —  —— —  — aSNad TIVL M@ee
™
~
dndS Ino4 ONUSKy — — — — — —  — /\/\<<‘<‘<J/ }
YIMIS N0 OMBNd NS — - —  — - — /J« és%%%m T4 a0
~ AN gg.61
NOLLYLADIA N — Amwwvm h_m
W\ENEY ASNEQ TTVL - sod” A TR a05
—__ /,r \i\Q sse. Ho\ )
AN— 05 $ :dxu/ ~ 5 0'nA
& = 2 e § g hliih)|




Appendix C Phoenix Design Partnerships Ltd. Drawing 479-010
Preliminary Drainage Strategy
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Impermeable area to existing _ . _ 26
1.013Ha based on information - ~
outlined in Drawing Sewer + 7, | s
Design Capabilities 479-101 on 7] 45
21,27 Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3 n
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Outfall manholes to be
confirmed as part of wider
drainage works
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+
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Existing drainage within this area|/)”/) /)7/
and beyond to be confirmed.

LT

L.

2199

2198

L2206

22,06
+

Note

Existing manhole references taken from

Quedgeley FRA Drainage Strategy Part 3

Private Drainage and SUDs to be developed
through detailed design

information provided in drawing 0128/1001/01 Rev
C located in Land North of Rudloe Drive Kingsway

KEY

Site Boundary

Proposed Finished Floor Level
Existing Foul Sewer

Existing Storm Sewer

Private Foul Drains

Private Storm Drains

Adoptable Foul Sewers

Adoptable Storm Sewers

Gully

Storm Rodding Eye

Flow Control Chamber

Proposed Sewer Easement

POS /' SPORTS, PITCH / PLAY AREA

ENERAL NOTES:

G

This drawing is to be read in conjunction with all other relevant
Engineering and Architect's details.

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.

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

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

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.

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

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).

e 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.

e 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

The Contractor will be deemed to have allowed for full|-
compliance, including full liaison with the CDM Co-ordinator,
within his rates.

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.

Before work commences contractor should consult the engineer |
and the Sl report regarding any contamination issues. All| ™

7 ; - A . )
¢ backfilled in accordance with the manufacturers instructions
subject to the following minimum requirements table.
Location Cover to crown Bedding Bedding Backfill
Clay/Concrete Pipe*| Plastic Pipe
Roads (HGV) >1.2m Class S Class S (S1or2) Type 1 Granuta
<1.2m Class 'A' (Concrete) |Class 'A’ (Concrete)
Drives / >0.9m Class S Class S (Stor2) 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) [lass 'A' (Concrete | material

necessary Health and Safety measures to be taken

~__ 100 year +40% climate change
Top of bank 23.500
_Max Water Level 23.120 /
R Invert level 21.900 J
“~_Volume = 236m? ‘
— Discharge = 20L/s

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.pBll oles, an iop. C rs Si i s subject
(Tl TeT=W WA A/ SR (71 L =L
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 concﬁmmgg@ tLtant to allow for block

paving in

20. Drainage fra must be tied to, hole risers by use of
manufacture:Sih ege%lyp['pe 'EEEOO 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

Oéa}é iyement for Land Drains @Q*Qsed on sitePt?Ie Site
Manager

24. Road gullies shall be trapped 4500 x 900mm deep with Class D
400 frame and grating to BS EN 124.

. All manhol ipe trench . to be backfilled with jmported

RO QUIERIAC SR odedld s e
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.

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

e Development Control

e LA Planning Authority

e  Environment Agency

e LA Highways Department
e Sewerage Undertaker

Pl

15:07:22 Updated for drainage technical note. SWj

Seven House - High Street
Longbridge = Birmingham
B31 2UQ - Tel: 0121 475 0234

= Bristol
Exeter - London - Reading
pja.co.uk
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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

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

+ : S~ / )77 27 0 \ or grouted up.
22 68 / ~ \ : - 7% |€ 8. All pipes to be 100 or 110mm dia. and laid at 1 in 80 unless
. 9 2 o 9% | \ stated otherwise.
© TL 4 A ‘ P s O iy o 9. All concrete is to be in accordance with BS EN 206-1, BS 8500 and
Existing drainage within this area ] “ L7 “ ;\he rec'omcr_;nendzt)ions of BRE Special Digest (Concrete in
i ggressive Ground).
and ‘beyond to be confirmed. e Unless specified otherwise, in situ concrete shall be designated

LZ

mix Gen 3 (Grade C20), or an equivalent mix subject to the
approval of the Engineer.

e 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.

Location Cover to crown Bedding Bedding Backfill
Clay/Concrete Pipe*| Plastic Pipe
Roads (HGV) >1.2m Class S Class S (S1or2) Type 1 Granuta
<1.2m Class 'A' (Concrete) |Class 'A’ (Concrete)
| Drives / >0.9m Class S Class S (Stor2) Type 1 Granular
\‘ car parking <0.9m Class 'A' (Concrete) [Class 'A’ (Concrete)
22?6 + ——0 . \ | 2%0A3 - =T |
[’ 677777 S = L N L\ A \‘ Hard and soft | >0.6m Class S Class S (S1or2) Suitable as dug
*6*”_:_ — TZZ —_— \ \ - A 7 \ Landscaping <0.6m Class 'A' (Concrete) [lass 'A' (Concrete | material
G A 1o ; 77% \ \ ¥ S _—_— 5 i : _ 13 pi e Wall
— ][ T — < | > == | 01 ~ . == S ) = \ . Pipes Penetrating Walls.
T + 9 H4 e = \ - LAY \ . | Vo An opening is to be formed through walls to give pipes at least
22 0 2] ?4 22 68 o \ e o \ - o o |- 7% 95 VA i \ 50mm clearance all round. Brickwork over shall be supported by
' . ' \ - 22,20 \\ a lintel. Opening to be masked each side with rigid sheet
+ D = i — \ _ -~ - TR N ¢ 92, \ material.
77 80 . B R VL \ 2277 LA . \ Pipes embedded in walls shall have joints formed within 150mm
- , )] AN - g ' . 1 of either wall face. Adjacent rocker pipes of max 600mm length
— F P N S : - o\ - Iy N o ) ‘ o with flexible joints shall continue the pipework.
7 ol \ - 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
- ! =2 7/ > 5 N \ | ‘ \ = o I\ runs.
L1 024/D3 P P \ 2205\ |\t =3 /24D R 17. The first flexible joint in pipes adjoining a manhole shall be a
. LLOL LLD! ) W \ \ — | LD DL oAz maximum length of 600mm from the inside face of the manhole,
*B__AS + _ \ o\ connecting to a rocker pipe. The length of the rocker pipe shall
7@%@‘(@77——”’””” — = ,, b . \ N\ 7 E be as follows;
+ = ) 9% %4 P 2. \ Pipe Dia Length of Rocker Pipe
_ PR \ O\ (N v \ \ 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.

LT L Ry T R

The concrete hauching is NOT to be broken out to allow for block

I paving installation.
J% | A 20. Drainage frames must be tied to manhole risers by use of
| Q/ manufacturers ties (eg. Polypipe ref FRK500 fixing kit and FRK501

black tie Thai;nta(g‘e;:jl&agxlﬁﬂ ill be held fully

responsible for any acci correct fitting or failure to
use the corre nufactureryfixing@egejpment.

21. Cover levels :Sﬁé@t 32 anrExaate 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 4500 x 900mm deep with Class D

400 frame and grating to BS EN .
O@&&énholes, pipe trenches eézé lle I>ackfilled wi(Pm)Iorted

— 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,

R DA TR BIR R 552985 M1 B AN

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.
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2% ‘ h necessary Health and Safety measures to be taken \ ’\G\ / / |
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//’7777777777777777777777/{?’/ /)47 6@ | 7/6\// Jr‘) 5\ @A ? | 7%/ ‘(1 / /\@//irf;\\ \‘ // \ \

Impermeable area to existing === | Design is subject to full review upon receipt of
0.058Ha based on information ‘ - - T comments from
outlined in Drawing Sewer Lo == T T T e Development Control
|Design Capabilities 479-101 on : / T e LA Planning Authority
Pg 7 of Land North of Rudloe / - e  Environment Agency
Drive Kingsway Quedgeley FRA e LA Highways Department
Drainage Strategy Part 3 e  Sewerage Undertaker
Pl |15:07:22 Updated for drainage technical note. N
Note
Existing manhole references taken from ] : WD
information provided in drawing 0128/1001/01 Rev /e A AN, S/ 7Ll s Seven House - High Street
Clocated in Land North of Rudloe Drive Kingsway S A N NSRS . /A [ Longbridge - Birmingham
Quedgeley FRA Drainage Strategy Part 3 : o TS . r L B31 2UQ - Tel: 0121 475 0234
Private Drai d SUDs to be developed I S Bl
rivate ralngge an ) s to be develope . . . . Exeter - London - Reading
through detailed design o 2 pja.co.uk
POS / SPORTS, PITCH / PLAY AREA & . N
KEY
Site Boundary
FFL 45.250 Proposed Finished Floor Level
Existing Foul Sewer
GENERAL NOTES:
1. This drawing is to be read in conjunction with all other relevant — — — — — — Existing Storm Sewer
Engineering and Architect's details.
2. The design details presented must be reviewed in conjunction Private Foul Drains
with the wider site information and site constraints which may
not be evident on drawing and must be requested if not already Private Storm Drains
Impermeable area to existing provided. This includes, but not limited to, ground conditions
. . (geotechnical and geo-environmental), groundwater levels,
0'02.6Ha .based qn information buried services, remnant obstructions, ecology, tree protection Adoptable Foul Sewers
outlined in Drawing Sewer and topography.
—[Design Capabilities 479-101 on . The Engineer shall be notified immediately, in writing, should any
Pg 7 of Land North of Rudloe errors or discrepancies be found prior to the commencement or Adoptable Storm Sewers
, __|Drive Kingsway Quedgeley FRA continuation of any works. : “
B . e ~ |Drainage Strategy Part 3 . All work is to be carried out in accordance with current British = R
. - = . . A 7 Standards, Building Regulations and NHBC Standards. Gull == e L) /]
- —— — . It is the responsibility of the Contractor to execute the works at ully . i | 1 /% / /|
= ) L — — all times in strict accordance with the requirements of the Health j [\, J / gl /l I N FO RMA I I O N
S — - and Safety at Work Act 1974, and the C.D.M. Regulations 2015. Storm Rodding Eye ? - VAV 20 )
22 ‘QO ) = —~ I - The Contractor will be deemed to have allowed for full N G : 7 I/ IV e
I \ compliance, including full liaison with the CDM Co-ordinator, S /
within his rates. / b
Any existing details which are shown on this drawing are for Flow Control Chamber /
. . / /
gl‘"dancg (_)nly and are to be checked on site by the contre?ctor. T 7/~ Revision Letter : P - Prelim / A - Approval / T - Tender / C - Construction
Any variations are to be recorded and reported to the engineer icg
immediately. /= 7
. . Before work commences contractor should consult the engineer S
- § D7 and the S| report regarding any contamination issues. All Proposed Sewer Easement w@x
u . A
=
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Site Boundary

FFL 45.250 Proposed Finished Floor Level

Existing Foul Sewer

— — — — — —  Existing Storm Sewer

O Private Foul Drains

77”\:5{168 Basin designed for 1 in — —0O— — — — Private Storm Drains

>l 100 year +40% climate change m
= \FZ "~~~ Top of bank 24.500 O Adoptable Foul Sewers
= l\é@Max Water Level 24.200 U

Q\Invert level 23.000
‘/\?Nolume =148m?
__Discharge = 4L/s

— —@ — — — Adoptable Storm Sewers
RG

[l— — — — Gully

RE
[pB—— —— —— —— Storm Rodding Eye

T
N EELTT
1

Flow Control Chamber

Proposed Sewer Easement

= S‘romey‘\/\///\;\\ 1 ;\\

Court /
//

T~/ ﬁ ‘Q\/

\ [\

2467 /'~ GENERAL NOTES:

‘ This drawing is to be read in conjunction with all other relevant
Engineering and Architect's details.

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.

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

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

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.

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.

Before work commences contractor should consult the engineer
and the S| report regarding any contamination issues. All

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

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).

e 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.

e 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.

Location Cover to crown Bedding Bedding Backfill
Clay/Concrete Pipe*| Plastic Pipe

Roads (HGV) >1.2m Class S Class S (S1or2) Type 1 Granuta
<1.2m Class 'A' (Concrete) |Class 'A’ (Concrete)

Drives / >0.9m Class S Class S (Stor2) 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) [lass 'A' (Concrete | material

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;

necessary Health and Safety measures to be taken

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

e

100 {
s104

e

T

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

] ‘@gg
salo L _S103A
~ O T -

-~
-~

0427

-2

3102 5

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

' [op o

- CL:24.437
8 IL: 2123 —— "
29, 2 2449

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

F2°  \J
CL:23936 0% + ., ,

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 4500 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.

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

e Development Control

e LA Planning Authority

e  Environment Agency

e LA Highways Department
e Sewerage Undertaker

15:07:22 Updated for drainage technical note. SWj

2426

T 2448

o440 T me | HEA5E

T~ Impermeable area to existing
- _ T~ INE “a 0.074Ha based on information
T~ T~ TON— 2. ~outlined in Drawing Sewer
T~ ‘ ~+<7.(|Design Capabilities 479-101 on
T~ Te— Pg 7 of Land North of Rudloe
h / ~~ —|Drive Kingsway Quedgeley FRA
e —— 24 7 ‘ Drainage Strategl/ Part 3

h ~— _ 2480 B

Seven House - High Street
Longbridge = Birmingham
B31 2UQ - Tel: 0121 475 0234

= Bristol
Exeter - London - Reading
pja.co.uk

INFORMATION

Revision Letter : P - Prelim / A - Approval / T - Tender / C - Construction
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. ! Q[ Pz . . .
1:500 / 10 °0 30 7 //////}/’/j" Connections to Existing Surface Water Network 1 (Pond RHS)
/ ] ] L > P
P ] | 0000 . .
//W/ ~ o Area (m°) Area (Ha) Area (m?) Area (Ha) These drawings have been produced with reference to the
{’// / . / RN MH |Road |House/drive Combined | UC-6% | Area (m2) | Area (Ha) Pipe | Road | House/drive | Combined | UC-6% | Area (m2) | Area (Ha) | DM Re€U|aFi°n5h 2013- Please ZOtE tlga'é the;? are
|/ ! \ \ e N I pre-construction phase drawings and shou e subject to
/ / \
\ / A \ ‘ 1 % ;'\:\’ 5101 0 743 0.074 787.58 787.58 0.079 1.000 0 1254 0.129| 1371.64 1371.64 0.137 further design risk management as required in accordance
\ / R / //74 7 \\ S104 0 408 0.041 432.48 432.48 0.043 1.001 0 0 0.000 0 0 0.000| with Regulation 9
N A : / 0007 { |si6] o 575 0058  609.5 609.5| 0061 [1.002] o0 294 0029] 311.64| 311.64]  0.031|| GENERAL NOTES:
\ | , N L // 4 r\ 152 \/ - — . . . .
N ’ W \ ) L -—7 : \ / S108 0 259 0.026 27454 274.54 0.027F-_ 1.003 0 742 0.074 786.52 786.52 0.079 L. g:lg%nir::\:qlgg;;:cjt:r?ﬁtf;i :;;T;uncnon with all other relevant
~ - \ Y . / d 7 J N i i i ils.
_ — /// S140 0 0 0.000 0 0 0.000, — 1.004 0 0 0.000 0 0 0.000| - The design details presented must be reviewed in conjunction
- : ~ I v with the wider site information and site constraints which may
/—\’\LA O V %% Total 0 1985 0.199 2104.1 2104.1 0-2107 Total 0 2330 0.233 2469.8 2469.8 0.247 not be evident on drawing and must be requested if not already
/ /A//‘{: { B _ /«(/// / A T ! LS provided. This includes, but not limited to, ground conditions
~— Surface Water Network 2 (Rudloe Drive Manhole $102) rosdicl 8 seeenormara) it e
T 2 and topograph\;. I '
# ///Aé . Area (m ) - Area (Ha) B.  The Engineer shall be notified immediately, in writing, should any
§ V//E __| Pipe Road HOUSG/dI"IVG Combined UC-6% |Area (m2) Area (Ha) errors or discrepancies be found prior to the commencement or
YA SN continuation of any works.
Sewers in Newhaven Road flow from south T = 1.000 340 245 0.059 259.7 599.7 0.060] |s. Al work is to be carried out in accordance with current British
to north, out-falling in balancing pond 5 of 2 1.001 193 254 0.045 269.24 462.24 0.046 St?ndards, BuiIdi.n.g'ReguIations and NHBC Standards.
the overall site wide drainage strategy - 5. It is the responsibility of the Contractor to execute the works at
_ ’ 1.002 208 0 0.021 0 208 0.021 all times in strict accordance with the requirements of the Health
Sewers in Newhaven Road take flows from and Safety at Work Act 1974, and the C.D.M. Regulations 2015.
upstream sewers located within Rudloe 1.003 197 619 0.082 656.14 853.14 0.085 The Contractor will be deemed to have allowed for full
i li including full liai ith th DM Co-ordi
Drive. 17 \ " 2.000 237 352 0.059 373.12 610.12 0.061 xm?nli?sc?a,t;r:: uding full liaison with the C| Co-ordinator,
The total impermeable discharged to the ) _// 1.004 479 219 0.070 232.14 711.14 0.071|[p- Any existing details which are shown on this drawing are for
istine network by this location is 1.607 ' ‘ < gwdancg iny and are to be checked on site by the contra?ctor.
existing . M ’ Ve (‘ 1.005 0 611 0.061 647.66 647.66 0.065 Any variations are to be recorded and reported to the engineer
ha compared with an allowable 1.820 ha. ‘A immediately.
Q ("\ ///',’%é Total 1654 2300 0.395 2438 4092 0.409 7. Before work commences contractor should consult the engineer
\ g ” /////, / — RN / —~ and the SI report regarding any contamination issues. All
*, N\
- 0“ 3 2222 Surface Water Network 3 (Newhaven Road) necessary Health and Safety measures to be taken
‘ e
~ * Area (m?) Area (Ha) ADOPTABLE DRAINAGE NOTES:
\\ ‘O‘ T This drawing is subject to approval by Local Authority, Building
°, Pipe |Road House/drive Combined UC-6% | Area (m2) | Area (Ha) Control and / or Sewerage Undertaker. Any works undertaken
0‘ prior to the granting of these approvals is carried out at at risk to
%, 1.000| 261 202 0.046 214.12 475.12 0.048 others.
“ 2. Prior to commencing work on the drainage, all existing drains,
‘ 1.001 277 250 0.053 265 542 0.054 sewers manholes and outfalls to remain shall be located,
* / PR Aaa N PN Nen o o P identified and a CCTV condition survey carried out. Where
1007 ITTT 50U (VALY 4UZ°o o) Bo o) UU5T necessary, protection to the existing drainage infrastructure shall
be provided.
1.003 0 845 0.085 895.7 895.7 0.090 3. All existing sewers and manholes abandpned due tp the proposed
1.004 465 109 0.057 115.54 580.54 0.058 uWF:).rks are to be either removed, and suitably backfilled or grouted
2.000 429 1139 0.157 1207.34 1636.34 0.164 4. All manhole covers to comply with BS.E!\I.124, and be Kitemarked
5. Cover levels for manholes are approximate only and should be
2.001| 1495 0 0.150 0 1495 0.150 adjusted to match surrounding levels.
: : : 6. In block paved areas 'Infill' type covers should not be used, and
frames must be 150mm deep.
1.005] 657 609 0.127 645.54 1302.54 0.130 7. All manhole and drainage covers shall comply with BS.EN124,
3.000, 600 515 0.112|  545.9 1145.9 0.115|  BSENI3598-1 and HA104/05.
over strengths to be:-
1.006| 179 1606 0.179| 1702.36 1881.36 0.188 C:ass E600 in arelfs offfheI?Vg Ioading(. 4e. hard should )
Class D400 in all trafficked areas (roads, hard shoulder, parking
1.007 0 0 0.000 0 0 0.000 areas and services yards).
/ Manhole covers on foul only sewers shall be of low leakage types
el Total | 4474 5655 1.013 5994.3 10468.3 1.047 in order to prevent excessive surface water ingress.
Tes —~ 7] / ~_ B —_ 8. Drainage pipes 100mm @ unless stated otherwise.
i\\\ 7\\\\ /‘/ l // T / // A Pipes to be :-
Surface Water network 4 (LHS Pond) Vitrified clay to BS EN 295 or Concrete to BS 5911 or UPVC pipes
to BS EN 1452 or Thermoplastic Structured wall pipes complying
Area (mz) Area (Ha) with WIS 4-35-01. BSi kitemarked. Class 8kM/m? nominal short
term ring stiffness.
Road |House/drive Combined | UC-6% | Area (m2) | Area (Ha) | > B scsf e o o oo™ 10 be concrete pipes,
372 397 0077 42082 79282 0079 1 jhmnericbelduinsaii o e rotedctrense,
245 937 0.118 993.22 1238.22 0.124 :g:s;’re;cg bed and surround or concrete protection slab is
0 0 0.000 0 0 0.000| 12. All concrete to drainage, manholes bases, surrounds etc to be in
7 1 accordance with the BRE special digest 1 - Concrete in aggressive
__..e.-.,.ﬁ--..-.----4-------"" A RN 241 0 0.024 0 241 0.024 ground. Refer to site investigation report for sulphate
@-----..---l---"' \ ! [] \ requirements.
RTS PITCH / PLAY AREA & 7 \ ». L i 0 349 0.035 369.94 369.94 0.037| 13. Al manholes, pipe trenches etc. to be backfilled with imported
sy s TSNS AT ANSA > ] XL S )T~ AN o T e I lar fill to Class 6F1-6F5 (Capping material) to (SHW) Table
b . _ 62 0 0.006 0 62 0006 &ia ! -
v : A —— —z == . . compacted in accordance with Table 6/4.
) y 14. All pipelines shall be tested both before and after backfilling,
199 251 0.045 266.06 465.06 0.047 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
225 455 0.068 482.3 707.3 0.071 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
315 789 0.110 836.34 1151.34 0.115 written report and video is to be forwarded to the Engineers for
comment. Any defects shall be attributable to the contractor for
‘‘‘‘‘‘ 336 358 0.069 379.48 71548 0.072 rectification unless indicated otherwise by the CCTV report and
T=~< i} / 0 0 0.000 0 0 0.000 agreed with the Engineers.
el . - 16. Demarcation manholes and lateral drains need to be constructed
. ‘/ 0 0 0.000 0 0 0.000 in accordance with the Water UK/WRc "Design and Construction
] Guidance".
‘ 0 264 0.026 279.84 279.84 0.028| 17. All works to sewers/ manholes being offered for adoption or on
existing public sewers should be in accordance with "Design and
0.602 Construction Guidance" and the Adopting Water Authority's
BN recommendations
N \/
: I [ PRELIMINARY SCHEME
S o ! ] Y44 17, e, ‘ ST /" e N\ . For comment and review only.
' o ) N Design is based upon information available at the time.
N Design is subject to full review as additional
Ly K information becomes available.
»-- Design is subject to full review upon receipt of
_________ 777 comments from
4 “11;' \ e Development Control
i) \ e LA Planning Authority
77775 :,' p \\\ e  Environment Agency
, 1, / oo \ e LA Highways Department
Refer to Inset A for view of existing road / i 7o o Eert - o TERLL i Y2 |" 1 | * Sewerage Undertaker
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L
Ae———=8

U

L =l
o o
——
38
-

Private Storm Drains

Adoptable Storm Sewers

5104 3m@ Flow Control
Chamber

A :

//, % \
n

ppp——— __T_

Large STW Headwall

Gully

Storm Rodding Eye

Pl |15:07:22 Updated for revised drainage layout. N

Seven House - High Street
Longbridge = Birmingham
B31 2UQ - Tel: 0121 475 0234

= Bristol
Exeter - London - Reading
pja.co.uk

123

Rudloe Drive Quedgeley

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 —— .‘;:,'! H H
Drive sewers is 0.594 ha compared to an e e - o Area Contribution Plan

allowable area of 1.211 ha.
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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

GENERAL NOTES:

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
e Development Control

LA Planning Authority

e  Environment Agency
e LA Highways Department
e Sewerage Undertaker

ADOPTABLE DRAINAGE NOTES:

T 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 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 @ 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/m? 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

14. ﬁﬁ[ﬁt&r&éﬁﬁ . fgig;tace . ltlﬁﬁ”él& 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

agreegwith the Emgiggers. .
16. DemaElQ oBQcUatel'm airErIano 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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Land North of Rudloe Drive, Kingsway,
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Rudloe Drive: Consultation Responses

Reference: 22/00553/REM

02/09/2022

Issues Raised Comments

City Archaeologist: 26" May 2022

My comments here relate only to the areas of green space in the west
of the site where a football pitch, dugouts and a LEAP are proposed.
These areas have not yet been subject to archaeological investigation,
but adjacent plots to the east and south have produced extensive
evidence for Iron Age and Roman activity — which is likely to extend
into this area. The archaeology is also very shallow in this general area
—about 40cm below ground level. | understand that, according to the
City Council’s New Housing and Open Space Strategy the ‘preparation
of grass playing pitches will involve seeding, top soiling, grading and
drainage’ so there will be a need for groundworks which could damage
archaeological remains.

In light of that context | am concerned that ground works associated
with the proposed development have the potential to damage or
destroy heritage assessments with archaeological interest. There,
should you be minded to grant permission for this application | would
ask that the following conditions be attached:

SC45 Archaeological Written Scheme of Investigation- Submission of
Details

No demolition or development shall start within the application site
until a written scheme of investigation of archaeological remains,
including a timetable for the investigation, has been submitted to and
approved in writing by the local planning authority. The scheme shall
include an assessment of significance and research questions; and:

a) The programme and methodology of site investigation and
recording.

b) The programme for post investigation assessment.

c) Provision to be made for analysis of the site investigation and
recording.

d) Provision to be made for publication and dissemination of the
analysis and records of the site investigation

e) Provision to be made for archive deposition of the analysis and
records of the site investigation

The comments note the potential for shallow
deposits of archaeological significance (Iron
Age/Roman) in the POS area on the western
parts of the site, which have not been subject
to investigation. The remainder of the site has
been investigated fully.

The comments note that the provision of a
playing pitch in this location may require
invasive works to be carried out that could
damage as yet unknown archaeological
deposits.

The area of open space on which the junior-
pitch is to be situated already exists and is a
flat grassed recreational area, the intention in
respect of which is to lay-out the pitch
demarking the space and introducing goal
posts. There is no requirement to excavate or
undertake construction activities of the type
anticipated by the comments provided to
facilitate the provision of a junior pitch of the
type proposed.

Archaeology for the remainder of the site has
been completed. No investigation is required
in this area.

In the event a precautionary condition is
considered to be necessary the wording
suggested is unduly onerous having regard to
the concerns expressed. Any condition should
refer only to development being precluded
within the area proposed for use as a junior-
pitch until such time that a WSI has been
provided as indicated. To impose a pre-
commencement condition affecting the
whole of the application site based on these
comments would be unreasonable.
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