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1.0 INTRODUCTION

The surface water drainage system proposed as part of the works is shown on JPG
drawing 4316-JPG-SW-XX-DR-C-1400.  Pipe sizes and gradients are designed to be
self-cleansing albeit regular maintenance and inspections are required to ensure the
long-term efficiency of the systems.

All works should be undertaken by suitably qualified personnel and waste should be
treated and removed by an appropriately registered company.

All drainage within the site boundary will remain private, Whitby Seafoods will be
responsible for the maintenance and management of drainage system.

2.0 SEWERS

The main objective of maintenance document is to establish procedures to ensure
the sewer system functions appropriately in the long term within an environment of
fiscal control.

Maintenance includes:

 Local repair or local replacement of damaged pipes or other structures in order
to maintain the functioning of the sewer.

 Cleaning and removal of sediments, obstructions etc. to restore hydraulic
capacity.

 Jetting/vacuum of sewers to be undertaken as often as necessary to remove silts
and/or ordinary debris.

 In the event that any extraordinary issues are encountered during an inspection,
further information may be required such as a CCTV survey report.

 Maintenance to be undertaken on a six monthly schedule.

To avoid damaging the pipe, PSI pressures need to be verified before jetting of
plastic twin wall sewers. Cleaning of drainage systems may require the temporary
sealing of the system and careful collection of the effluent for disposal off site.
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3.0 FLOW CONTROL CHAMBER

The surface water drainage network has a discharge restriction of 3 litres per second.

Regular inspections of the flow control chamber should be carried out to ensure that
debris that may obstruct the inlet to the flow control is not present. The frequency of
inspection will depend on the location of the unit, it is recommended initial
inspections should be on a 3 month basis for the first year of operation followed by a
six monthly basis thereafter. The penstock should be checked and lubricated as
necessary to ensure it will be operational should an emergency drain down be
necessary.

In the event that the inlet to the control unit becomes blocked, the pivoting bypass
door may be operated by pulling the wire rope attached upwards to drain down
the chamber and provide access for maintenance.

As a secondary measure, a bypass pipe has been incorporated and fitted with a
penstock over its inlet. The penstock is to be in the closed position and can be
opened in the event of a failure within the flow control device. The lifting key for the
penstock is to be fixed to the biscuit of the manhole within the chamber.

The location is shown on drawing number 4316-JPG-SW-XX-DR-C-1400.

4.0 DRAINAGE CHANNELS

The slot drain channels should be inspected regularly to ensure that the system
continues to operate effectively and is free from damage and blockage by debris
or solid objects.

The system should be cleaned at least once a year and incorporated into a
planned maintenance schedule. The frequency of inspection and maintenance
depends on the local environment and conditions.

Channel units can be cleaned through the use of a high-pressure hose. This can be
fed into the system through access units.

The throat section of channel units should be kept clear at all times to ensure
uninterrupted flow of surface runoff into the drainage channel. Any debris should be
removed.

The seating areas for covers and grates should be cleaned before they are
replaced. The covers and grates should be locked into position to prevent these
being removed, stolen or dislodged by traffic. Locking bolts should be replaced and
sufficiently tightened, taking care that the bolt heads do not stand above the top
surface of the cover or grate. If grates/ covers are allowed to move within their
frame, this may cause damage to the frame or seating.
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5.0 ROAD GULLIES

Road gullies should be inspected regularly to ensure that the system continues to
operate effectively and is free from damage and blockage by debris or solid
objects.

The gullies should be cleaned at least once a year and incorporated into a planned
maintenance schedule.  The frequency of inspection and maintenance depends on
the local environment and conditions.

The gully grating should be kept clear at all times to ensure uninterrupted flow of
surface runoff into the gully.  Any debris should be removed.

The seating areas for the grate should be cleaned before they are replaced. The
covers and grates should be locked into position to prevent these being removed,
stolen or dislodged by traffic.

6.0 DETENTION BASINS

Detention basins will require ongoing regular maintenance to ensure continuing
operation to design performance standards. CIRIA’s SUDS manual C753 Table 22.1
recommends the following maintenance regime for detention basins:

Maintenance Schedule Required Action Typical Frequency

Regular maintenance

Remove litter and debris Monthly, or as required
Cut Grass – for spillways and access
routes

Monthly (during growing
season), or as required

Cut Grass – Meadow grass in and
around basin

Half yearly (spring – before
nesting season, and autumn)

Manage other vegetation and remove
nuisance plants

Monthly (at start, then as
required)

Inspect inlets, outlets and overflows for
blockages, and clear if required.

Monthly

Inspect banksides, structures pipeworks
etc for evidence of physical damage.

Monthly

Inspect inlets and facility surface for silt
accumulation. Establish appropriate silt
removal frequencies.

Monthly (for first year), then
annually or as required

Check any penstocks and other
mechanical devices

Annually

Tidy all dead growth before start of
growing season

Annually

Remove sediment from inlets, outlets
and forebay

Annually(or as required)

Manage wetland plants in outlet pool –
where provided

Annually

Occasional maintenance

Resend areas of poor vegetation
growth,

As required

Prune and trim any trees and remove
cuttings

Every 2 years, or as required

Remove sediment from inlets, outlets,
forebay and main basin when required

Every 5 years, or as required
(likely to be minimal
requirements where effective
upstream source control is
provided)

Remedial actions Repair erosion or other damage by re- As required
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reseeding or turfing
Realignment of rip-rap As required
Repair / rehabilitation of inlets, outlets
and overflows

As required

Relevel uneven surfaces and reinstate
design levels

As required

7.0 MANHOLES/ACCESS CHAMBERS

All manhole covers should be lifted and the manholes visually inspected for silt,
debris and signs of blockages within the drainage system.  Check manhole covers
and frames for damage and ensure correctly bolted together.  This should be
undertaken on a six monthly basis.

Should any debris or blockages be detected, the manholes should be cleaned
along with associated pipe runs which should be high pressure jetted and CCTV
surveyed to verify/identify that no further remedial works are required.

8.0 OIL SEPARATORS

There are 2 oil separators to be installed as part of the storm water drainage system.
The locations are shown on drawing 4316-JPG-SW-XX-DR-C-1400.

In order to prevent pollution, the separators need to be regularly maintained. This
should be carried out on a six-monthly basis by suitably qualified personnel.

Maintenance should be as follows:

 Assess the depth of accumulated oil and silt.

 Check the condition of any coalescing device and replace as necessary.

 Service any electrical equipment i.e. alarms or management systems.

 Physically inspect the integrity of the separator and any mechanical parts.

The separator should be emptied when oil/silt levels have significantly built up.  All
retained waste, including silt must be removed and the separator refilled with clean
water. In the event of a spillage, the separator should be emptied.  Emptying should
be undertaken by a registered waste removal company, experienced in separator
emptying.

Every five years, the separator should be emptied and given a general inspection to
test its integrity and performance, after which the separator must be refilled with
clean water.

A detailed log should be kept up when the separator has been inspected,
maintained, emptied and serviced, along with records of any specific events
relating to the system such as cleaning, spillages. Failure to carry out the
maintenance may result in pollution of the environment.
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9.0 HEALTH AND SAFETY

Employers shall, so far as is reasonably practical, provide and maintain systems of
work that are safe and without risks to health. The systems of work shall cover all
aspects of the works including above-ground operations (for example manhole
location and traffic control), access to the sewer system and all operations in the
confined space of the sewer system.

10.0 RECORD HISTORY

The site manager shall be responsible for recording and updating details of prior
maintenance and operations, which can be made available for future reference.

The site manager shall also be responsible for scheduling future maintenance in
accordance with the necessary requirements of each component, create a fixed
timetable of routine checks and ensure that the maintenance is undertaken
appropriately.
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1.0 DRAINAGE SUMMARY

The Surface Water drainage is designed to discharge to the existing surface water
drainage on site, flows will be restricted to a rate of 3l/s based on green field run off
rates. The point of connection will be the existing manhole located within the
existing development, this outfalls to the watercourse north of the development.

The calculated surface water attenuation volume required will be circa 300m3 for
the 1 in 100 year event + 40% climate change.
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STORM SEWER DESIGN by the Modified Rational Method

Network Design Table for Storm

©1982-2017 XP Solutions

« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 40.000 0.400 100.0 0.040 4.00 0.0 0.600 o 225 Pipe/Conduit
1.001 36.300 0.240 151.3 0.027 0.00 0.0 0.600 o 225 Pipe/Conduit

2.000 7.000 0.100 70.0 0.127 5.00 0.0 0.600 o 225 Pipe/Conduit

1.002 32.200 0.214 150.5 0.070 0.00 0.0 0.600 o 225 Pipe/Conduit
1.003 89.000 0.281 316.7 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

3.000 55.700 0.368 151.4 0.080 4.00 0.0 0.600 o 225 Pipe/Conduit

4.000 6.400 0.303 21.1 0.031 4.00 0.0 0.600 o 150 Pipe/Conduit

3.001 11.000 0.042 261.9 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

1.004 20.000 0.080 250.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
1.005 9.500 0.040 237.5 0.040 0.00 0.0 0.600 o 300 Pipe/Conduit
1.006 14.000 0.140 100.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 50.00 4.51 62.590 0.040 0.0 0.0 0.0 1.31 52.0 5.4
1.001 49.41 5.08 62.190 0.067 0.0 0.0 0.0 1.06 42.2 9.0

2.000 49.43 5.07 62.050 0.127 0.0 0.0 0.0 1.57 62.2 17.0

1.002 47.42 5.58 61.950 0.264 0.0 0.0 0.0 1.06 42.3 33.9
1.003 41.94 7.27 61.661 0.264 0.0 0.0 0.0 0.88 62.1 33.9

3.000 50.00 4.88 61.790 0.080 0.0 0.0 0.0 1.06 42.2 10.8

4.000 50.00 4.05 61.800 0.031 0.0 0.0 0.0 2.20 38.9 4.2

3.001 49.31 5.10 61.422 0.111 0.0 0.0 0.0 0.80 31.9 14.8

1.004 41.02 7.61 61.380 0.375 0.0 0.0 0.0 0.99 70.0 41.7
1.005 40.61 7.77 61.300 0.415 0.0 0.0 0.0 1.02 71.8 45.6
1.006 40.01 8.00 61.260 0.415 0.0 0.0 0.0 1.00 17.8« 45.6
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Free Flowing Outfall Details for Storm

©1982-2017 XP Solutions

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.006 62.000 61.120 0.000 0 0

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

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

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 1 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.100 Storm Duration (mins) 30

Ratio R 0.362



JPG (Leeds) Limited Page 3
5 John Charles Way Whitby Seafoods
Leeds Whitby
LS12 6QA Rev 1
Date 09/08/2019 Designed by BT
File Checked by
XP Solutions Network 2017.1.2

Online Controls for Storm

©1982-2017 XP Solutions

Hydro-Brake® Optimum Manhole: 11, DS/PN: 1.006, Volume (m³): 2.6

Unit Reference MD-SHE-0075-3000-1500-3000
Design Head (m) 1.500

Design Flow (l/s) 3.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 75

Invert Level (m) 61.260
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.500 3.0
Flush-Flo™ 0.329 2.6
Kick-Flo® 0.671 2.1

Mean Flow over Head Range - 2.4

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 (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 2.1 1.200 2.7 3.000 4.1 7.000 6.1
0.200 2.5 1.400 2.9 3.500 4.4 7.500 6.3
0.300 2.6 1.600 3.1 4.000 4.7 8.000 6.5
0.400 2.6 1.800 3.3 4.500 5.0 8.500 6.7
0.500 2.5 2.000 3.4 5.000 5.2 9.000 6.9
0.600 2.3 2.200 3.6 5.500 5.5 9.500 7.1
0.800 2.2 2.400 3.7 6.000 5.7
1.000 2.5 2.600 3.9 6.500 5.9
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Storage Structures for Storm

©1982-2017 XP Solutions

Tank or Pond Manhole: 10, DS/PN: 1.005

Invert Level (m) 61.300

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 0.0 0.001 78.0 1.800 400.0
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

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

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.364

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 1 15 Winter 1 +0% 100/15 Summer 100/15 Summer
1.001 2 15 Winter 1 +0% 30/15 Summer
2.000 3 15 Winter 1 +0% 30/15 Summer 100/15 Summer
1.002 4 15 Winter 1 +0% 30/15 Summer
1.003 5 15 Winter 1 +0% 30/15 Summer
3.000 6 15 Winter 1 +0% 30/120 Winter
4.000 7 15 Summer 1 +0% 30/60 Winter
3.001 8 240 Winter 1 +0% 30/15 Summer
1.004 9 240 Winter 1 +0% 30/15 Summer
1.005 10 240 Winter 1 +0% 1/60 Winter
1.006 11 240 Winter 1 +0% 1/15 Summer
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 1 62.640 -0.175 0.000 0.11 5.4 OK 4
1.001 2 62.260 -0.155 0.000 0.21 8.2 OK
2.000 3 62.144 -0.131 0.000 0.36 16.2 OK 4
1.002 4 62.103 -0.072 0.000 0.78 31.1 OK
1.003 5 61.815 -0.146 0.000 0.47 28.3 OK
3.000 6 61.869 -0.146 0.000 0.25 10.3 OK
4.000 7 61.836 -0.114 0.000 0.13 4.3 OK
3.001 8 61.643 -0.004 0.000 0.11 3.0 OK
1.004 9 61.642 -0.038 0.000 0.15 9.4 OK
1.005 10 61.639 0.039 0.000 0.10 5.4 SURCHARGED
1.006 11 61.688 0.278 0.000 0.16 2.6 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

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

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.364

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 1 15 Winter 30 +0% 100/15 Summer 100/15 Summer
1.001 2 15 Winter 30 +0% 30/15 Summer
2.000 3 15 Winter 30 +0% 30/15 Summer 100/15 Summer
1.002 4 15 Winter 30 +0% 30/15 Summer
1.003 5 360 Winter 30 +0% 30/15 Summer
3.000 6 360 Winter 30 +0% 30/120 Winter
4.000 7 360 Winter 30 +0% 30/60 Winter
3.001 8 360 Winter 30 +0% 30/15 Summer
1.004 9 360 Winter 30 +0% 30/15 Summer
1.005 10 360 Winter 30 +0% 1/60 Winter
1.006 11 360 Winter 30 +0% 1/15 Summer
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

©1982-2017 XP Solutions

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 1 62.669 -0.146 0.000 0.27 13.3 OK 4
1.001 2 62.629 0.214 0.000 0.46 18.4 SURCHARGED
2.000 3 62.682 0.407 0.000 0.79 35.0 SURCHARGED 4
1.002 4 62.588 0.413 0.000 1.66 65.9 SURCHARGED
1.003 5 62.105 0.144 0.000 0.20 12.2 SURCHARGED
3.000 6 62.104 0.089 0.000 0.09 3.8 SURCHARGED
4.000 7 62.103 0.153 0.000 0.04 1.5 SURCHARGED
3.001 8 62.102 0.455 0.000 0.18 4.8 SURCHARGED
1.004 9 62.101 0.421 0.000 0.26 15.7 SURCHARGED
1.005 10 62.099 0.499 0.000 0.06 3.2 SURCHARGED
1.006 11 62.109 0.699 0.000 0.16 2.6 SURCHARGED
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

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

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.364

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 1 15 Winter 100 +40% 100/15 Summer 100/15 Summer
1.001 2 15 Winter 100 +40% 30/15 Summer
2.000 3 15 Winter 100 +40% 30/15 Summer 100/15 Summer
1.002 4 15 Winter 100 +40% 30/15 Summer
1.003 5 600 Winter 100 +40% 30/15 Summer
3.000 6 600 Winter 100 +40% 30/120 Winter
4.000 7 600 Winter 100 +40% 30/60 Winter
3.001 8 600 Winter 100 +40% 30/15 Summer
1.004 9 600 Winter 100 +40% 30/15 Summer
1.005 10 600 Winter 100 +40% 1/60 Winter
1.006 11 600 Winter 100 +40% 1/15 Summer
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PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 1 63.503 0.688 2.966 0.47 23.0 FLOOD 4
1.001 2 63.610 1.195 0.000 0.65 26.0 FLOOD RISK
2.000 3 63.554 1.279 3.866 1.05 46.7 FLOOD 4
1.002 4 63.546 1.371 0.000 2.26 89.8 FLOOD RISK
1.003 5 62.617 0.656 0.000 0.23 13.9 SURCHARGED
3.000 6 62.616 0.601 0.000 0.11 4.3 FLOOD RISK
4.000 7 62.614 0.664 0.000 0.05 1.6 FLOOD RISK
3.001 8 62.614 0.967 0.000 0.21 5.8 SURCHARGED
1.004 9 62.613 0.933 0.000 0.32 19.6 SURCHARGED
1.005 10 62.610 1.010 0.000 0.09 4.7 SURCHARGED
1.006 11 62.622 1.212 0.000 0.17 2.9 SURCHARGED
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