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1.0 INTRODUCTION

1.1 Marks Heeley UK have been instructed by MBH Ltd to prepare a drainage strategy in
respect of surface water drainage for the proposed electrical charging bays at the
petrol filling station known as BP Bullionfield SF Connect, A90, Invergowrie, Dundee,
DD2 6EG.

1.2 This report incorporates the following:

 Details of the strategy for the disposal of surface water on the site.

 An appropriate run-off rate and storage provision has been chosen.

 Demonstrate how surface water generated during events up to the 1 in 100
year event plus an allowance for climate change are managed.

 Details of the maintenance of SuDS features to demonstrate that all
components will remain fully operational throughout the lifetime of the
development.

 Construction details of SuDS features.

2.0 EXISTING SITE

2.1 The existing site is located adjacent the A90. The site is currently a petrol filling
station, comprising of forecourt and shop, and HGV re-fueling. The proposed works
are isolated to the East of the site, this is currently a redundant LPG area and grass
verge.

2.2 The existing ground is generally flat across the site. There is a slight fall towards the
boundary adjacent the LPG enclosure of up to 1200mm.
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3.0 SITE GEOLOGY

3.1 From drift maps superficial deposits consist of gravel, sand and silt over Dundee
formation, consisting of sandstone, siltstone and mudstone, as Figure. 1.

Figure. 1 - Geology

3.2 Local boreholes within the area identify sandy clay, containing occasional gravel over
compact purple-grey clayey silt.

3.3 Infiltration testing has not been completed on site, however boreholes carried out
within the vicinity of the site confirm the BGS mapping, suggesting that infiltration
on site would not be possible, considering this and that the existing site is currently
served by public mains sewers we are proposing to follow this principle associated
with the forecourt extension. See Figure. 2.
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Figure. 2 - Boreholes

3.4 See Figure. 3 for an extract of Scottish Water’s asset map.

Figure. 3 – Extract asset map
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4.0 PROPOSED DEVELOPMENT

4.1 The proposal is to construct 4no. EV charging bays and ancillary plant, including a HV
substation and LV transformer.

4.2 The Extent of existing hardstanding to the overall site is 3526m2 (0.35 Ha). Refer to
Appendix ‘A’.

4.3 The existing GPS drainage survey and existing drainage strategy can be found within
Appendix ‘B’.

4.4 The proposals increase this impermeable area to a total of 3940m2 (0.39 Ha), an
increase of 378m2. Refer to Appendix ‘C’.

4.5 Due to levels, the new treated and attenuated drainage catchment area will include
453m2 (0.045 Ha). Refer to Appendix ‘D’.

4.6 New surface water drainage will be required to service this (453m2) increased
impermeable area created on site.  The purpose of this document is to discuss these
proposals.
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5.0 PROPOSED SURFACE WATER DRAINAGE STRATEGY

5.1 Surface water run-off created by the proposals will need to be disposed of in the most
appropriate way.  This is to ensure the proposed development does not create additional
run-off that could affect surrounding sites or put additional load on the existing sewer
system which could cause surcharging in peak storm events.

5.2 Following the SuDS hierarchy, we have determined the most suitable method of
providing surface water drainage to the proposed development.

5.3 Due to the bedrock geology, it is not feasible to infiltrate on site and as such this should
be avoided. As there are no existing water courses in the vicinity, the surface water
should be discharged to the surface water network

5.4 The PFS Design-Life is based on 50 years.  As such climate change allowance is based on
“Total Potential Change Anticipated for the 2050’s” (2040 to 2069) from table 2 within
the government guidance of flood risk assessments and SEPA guidance. This proposed
scheme provides a 35% climate change.

5.5 As such, the drainage proposals have been based on provision of attenuation designed
for a 1 in 100 year return period plus 35% additional allowance for climate change in
accordance with SEPA guidelines. These will discharge to the existing surface water
connection.

5.6 It is proposed that the storm water from the EV canopy and hard-standings will discharge
through either gullies or drainage channel, on to an attenuation tank, hydro-brake at
1L/S and SDS Aqua-Swirl, before connecting back onto the existing on site SW network
site where it will pass through the existing petrol interceptor and onto the public SW
drain. We await a response from Scottish Water regarding the additional surface area
being served.

5.7 Incorporating the attenuation and restricted outflow to 1l/s across the 453m2 area, the
wider site benefits from a 12.5% reduction in discharge rate. This is demonstrated on
the catchment Appendix ‘D’.

5.8 Micro-drainage calculations for the attenuation are included within Appendix ‘E’.

5.9 Proposed drainage drawings are included within Appendix ‘F’.
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6.0 STORM WATER DRAINAGE COMPONENTS

6.1 Micro-drainage calculations included in Appendix ‘E’ show the required attenuation
size, based on a 1:100 year event +35% climate change.

6.2 It is proposed to install Hydro Stormblocs (or SDS Geolight), wrapped in an
impermeable membrane and surrounded in a single sized stone.

6.3 Construction details of the SuDS features are included in Appendix ‘F’.

6.4 Discharge to the existing surface water network will be provided using a hydro-
brake at 1L/S.
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7.0 MAINTENANCE REQUIREMENTS

7.1 The petrol station and all of its drainage is privately owned and maintained by BP. It
is the store managers responsibly to ensure that the drainage system is regularly
inspected and maintained, in accordance with this plan. Appendix ‘F’ shows the
layout of the drainage system including the location of each of the items requiring
maintenance, listed in this plan and a summary of the maintenance requirements.

7.2 The majority of tasks can be completed by BP’s staff trained for each specific task.
Training should include manual handling, for lifting manhole covers. Manholes &
chambers can be dangerous due to trapped harmful gases and should not be entered
unless staff are confined space trained and issued with appropriate equipment.
Entering confined spaces should not normally be required and should be controlled
by a permit to enter system administered by the store manager. It may be
appropriate to rely on non-store based, specialist staff, on the rare occasions when
confined space entry is required.

7.3 Maintenance of SuDS fits within an overall asset management process:

 Mapping of SuDS assets

 Inspection / monitoring

 Routine light (regular) maintenance

 Routine heavy (infrequent) maintenance

 Remedial maintenance

There should also be regular reviews of maintenance regimes to ensure that they are
being effective and the performance of the systems are being maintained. Such
regular reviews may also allow maintenance to be reduced.

7.4 Most Manufactures provide guidance on the maintenance requirements for
Engineered solutions.  These include the following for this site; Premier Tech Aqua
Forecourt separators, Hydro Stormbloc, Hydro-Brake, SDS Aqua-Swirl. Refer to
Appendix ‘G’ for the specific maintenance guides.

Catchpit Manholes and Gullies

7.5 Catchpit manholes and gullies need to be inspected on a monthly basis except during
the autumn leaf fall when they may require inspections to be increased to
fortnightly.

7.6 Equipment required for inspection includes, moveable barriers and cones to guard
openings, manhole keys, gloves and a torch. A minimum of two people are required.
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7.7 Catchpit manholes and gullies need to be emptied once the sump becomes half full.
Emptying should be performed using a gulley emptying vacuum truck or similar device
which does not require man entry.

Foul Water Manholes and Inspection Chambers

7.8 Foul water manholes and inspection chambers need to be inspected on a monthly basis
or immediately if foul odours are present or there is a suspected blockage.

7.9 Equipment required for inspection includes moveable barriers and cones to guard
openings, manhole keys, gloves and a torch. A minimum of two people are required.

7.10 If manholes show any signs of blockage, specialist contractors should be called for
clearance work, without delay.

Drainage Channel Outlets

7.11 Drainage channel outlets need to be inspected on a monthly basis except during the
autumn when leaf fall, may require inspections to be increased to fortnightly.

7.12 Equipment required for inspection includes moveable barriers and cones to guard
openings, lifting tools, gloves and a torch. A minimum of two people are required.

7.13 Silt, leaves and debris should be cleared from the channel outlets during each inspection.

Surface Water Treatment

7.14 The Aqua-Swirl maintenance regime will be carried out in accordance with Appendix ‘G’.

7.15 Inspection and maintenance of the attenuation crates is to be carried out in accordance
with the manufacturer’s recommendations, see Appendix ‘G’.

Drainage Inspection and Maintenance Records

7.16 Appendix ‘H’ includes the annual drainage record log sheet. Copies should be taken of
the log sheet for use for each year’s records. Each inspection should be recorded on the
log sheet for that year by the store manager. The log sheet shall be kept with this
maintenance plan in the store manager’s office for inspection.
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8.0 MAINTENANCE RESPONSIBILITY

8.1 The responsibility for the enacting of this SuDS Maintenance Plan is entrusted to the
owner of the property. The developer will provide this SuDS Maintenance Plan in
addition to an Operation and Maintenance Manual to the onsite PFS management.

8.2 The Operation and Maintenance Manual shall be passed on to subsequent future
owners of the PFS. This will include engineering drawings that detail the design and
installation of the SuDS components so that persons undertaking any maintenance
works will have a point of reference for the required specification of each of these.
Where applicable, the engineering drawings shall make reference to this SuDS
Maintenance Plan

8.3 Following construction but prior to practical completion, the responsibility for
maintenance shall lie with the developer.

9.0 TIMESCALE FOR IMPLEMENTATION

9.1 The duties of maintenance will come into effect prior to occupation of the PFS,
following practical completion and handover

9.2 Installation to be inspected immediately following the first storm event, whenever
this should occur post installation.

9.3 Maintenance to be no less frequent than at monthly intervals for the first three
months and thereafter:

A. Inspection / Monitoring Monthly

B. Regular Maintenance 2 Monthly Intervals

C. Infrequent Maintenance 6 Monthly Intervals
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APPENDIX A

EXISTING HARD STANDING
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APPENDIX B

EXISTING GPS DRAINAGE SURVEY & EXISTING DRAINAGE PHILOSOPHY
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APPENDIX C

HARD STANDING
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APPENDIX D

PROPOSED CATCHMENT AREA
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APPENDIX E

MICRO-DRAINAGE CALCULATIONS
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Summary of Results for 100 year Return Period (+35%)

©1982-2016 XP Solutions

Half Drain Time : 126 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 98.683 0.183 0.0 1.0 1.0 6.3 O K
30 min Summer 98.750 0.250 0.0 1.0 1.0 8.6 O K
60 min Summer 98.810 0.310 0.0 1.0 1.0 10.7 O K

120 min Summer 98.851 0.351 0.0 1.0 1.0 12.1 O K
180 min Summer 98.862 0.362 0.0 1.0 1.0 12.5 O K
240 min Summer 98.864 0.364 0.0 1.0 1.0 12.6 O K
360 min Summer 98.858 0.358 0.0 1.0 1.0 12.4 O K
480 min Summer 98.844 0.344 0.0 1.0 1.0 11.9 O K
600 min Summer 98.825 0.325 0.0 1.0 1.0 11.2 O K
720 min Summer 98.804 0.304 0.0 1.0 1.0 10.5 O K
960 min Summer 98.764 0.264 0.0 1.0 1.0 9.1 O K

1440 min Summer 98.694 0.194 0.0 1.0 1.0 6.7 O K
2160 min Summer 98.624 0.124 0.0 1.0 1.0 4.3 O K
2880 min Summer 98.587 0.087 0.0 1.0 1.0 3.0 O K
4320 min Summer 98.562 0.062 0.0 0.8 0.8 2.2 O K
5760 min Summer 98.551 0.051 0.0 0.7 0.7 1.8 O K
7200 min Summer 98.545 0.045 0.0 0.6 0.6 1.6 O K
8640 min Summer 98.541 0.041 0.0 0.5 0.5 1.4 O K

10080 min Summer 98.538 0.038 0.0 0.4 0.4 1.3 O K
15 min Winter 98.707 0.207 0.0 1.0 1.0 7.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 83.064 0.0 7.0 18
30 min Summer 58.720 0.0 9.9 32
60 min Summer 39.275 0.0 13.2 62

120 min Summer 25.274 0.0 17.0 112
180 min Summer 19.364 0.0 19.6 144
240 min Summer 15.984 0.0 21.6 176
360 min Summer 12.162 0.0 24.6 246
480 min Summer 10.004 0.0 27.0 316
600 min Summer 8.591 0.0 29.0 386
720 min Summer 7.584 0.0 30.7 450
960 min Summer 6.226 0.0 33.6 578

1440 min Summer 4.713 0.0 38.1 822
2160 min Summer 3.566 0.0 43.3 1164
2880 min Summer 2.923 0.0 47.3 1500
4320 min Summer 2.205 0.0 53.5 2204
5760 min Summer 1.803 0.0 58.4 2936
7200 min Summer 1.543 0.0 62.5 3648
8640 min Summer 1.358 0.0 66.0 4376

10080 min Summer 1.219 0.0 69.1 5048
15 min Winter 83.064 0.0 7.8 18
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Summary of Results for 100 year Return Period (+35%)

©1982-2016 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

30 min Winter 98.783 0.283 0.0 1.0 1.0 9.8 O K
60 min Winter 98.857 0.357 0.0 1.0 1.0 12.3 O K

120 min Winter 98.905 0.405 0.0 1.0 1.0 14.0 O K
180 min Winter 98.915 0.415 0.0 1.0 1.0 14.3 O K
240 min Winter 98.916 0.416 0.0 1.0 1.0 14.4 O K
360 min Winter 98.902 0.402 0.0 1.0 1.0 13.9 O K
480 min Winter 98.879 0.379 0.0 1.0 1.0 13.1 O K
600 min Winter 98.849 0.349 0.0 1.0 1.0 12.1 O K
720 min Winter 98.812 0.312 0.0 1.0 1.0 10.8 O K
960 min Winter 98.743 0.243 0.0 1.0 1.0 8.4 O K

1440 min Winter 98.642 0.142 0.0 1.0 1.0 4.9 O K
2160 min Winter 98.575 0.075 0.0 0.9 0.9 2.6 O K
2880 min Winter 98.560 0.060 0.0 0.8 0.8 2.1 O K
4320 min Winter 98.546 0.046 0.0 0.6 0.6 1.6 O K
5760 min Winter 98.540 0.040 0.0 0.5 0.5 1.4 O K
7200 min Winter 98.536 0.036 0.0 0.4 0.4 1.2 O K
8640 min Winter 98.533 0.033 0.0 0.4 0.4 1.1 O K

10080 min Winter 98.531 0.031 0.0 0.3 0.3 1.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 58.720 0.0 11.1 32
60 min Winter 39.275 0.0 14.8 60

120 min Winter 25.274 0.0 19.1 116
180 min Winter 19.364 0.0 21.9 150
240 min Winter 15.984 0.0 24.2 186
360 min Winter 12.162 0.0 27.6 266
480 min Winter 10.004 0.0 30.2 344
600 min Winter 8.591 0.0 32.5 420
720 min Winter 7.584 0.0 34.4 488
960 min Winter 6.226 0.0 37.6 614

1440 min Winter 4.713 0.0 42.7 838
2160 min Winter 3.566 0.0 48.5 1124
2880 min Winter 2.923 0.0 53.0 1472
4320 min Winter 2.205 0.0 60.0 2204
5760 min Winter 1.803 0.0 65.4 2936
7200 min Winter 1.543 0.0 70.0 3640
8640 min Winter 1.358 0.0 73.9 4448

10080 min Winter 1.219 0.0 77.4 4992
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Rainfall Details

©1982-2016 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 14.700 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +35

Time Area Diagram

Total Area (ha) 0.045

Time
From:

(mins)
To:

Area
(ha)

0 4 0.045
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Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 100.000

Cellular Storage Structure

Invert Level (m) 98.500 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.96
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 36.0 36.0 0.600 0.0 49.0
0.500 36.0 49.0

Hydro-Brake Optimum® Outflow Control

Unit Reference MD-SHE-0054-1000-0500-1000
Design Head (m) 0.500

Design Flow (l/s) 1.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 54

Invert Level (m) 98.500
Minimum Outlet Pipe Diameter (mm) 75

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.500 1.0
Flush-Flo™ 0.151 1.0
Kick-Flo® 0.332 0.8

Mean Flow over Head Range - 0.9

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 1.0 1.200 1.5 3.000 2.2 7.000 3.4
0.200 1.0 1.400 1.6 3.500 2.4 7.500 3.5
0.300 0.9 1.600 1.7 4.000 2.6 8.000 3.6
0.400 0.9 1.800 1.8 4.500 2.7 8.500 3.7
0.500 1.0 2.000 1.9 5.000 2.8 9.000 3.8
0.600 1.1 2.200 1.9 5.500 3.0 9.500 3.9
0.800 1.2 2.400 2.0 6.000 3.1
1.000 1.4 2.600 2.1 6.500 3.2
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APPENDIX F

PROPOSED DRAINAGE PLAN
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APPENDIX G

SuDs FEATURES MAINTENANCE DETAILS








































