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In this manual you will find information and guidelines that will allow 
you to run your Daikin Altherma heat pump system in the most energy 
efficient and cost effective way.

We hope you enjoy a warm and comfortable winter season!

System overview
The heart of your new central heating system 
is a highly efficient Daikin Altherma air source 
heat pump. The heat pump heats the water 
which flows around your central heating and 
separately heats the hot water when required 
in your hot water cylinder. The central heating 
is usually controlled from a Daikin controller or 

programmable room thermostat which  
switches the heat pump on and off at preset 
times, sending warm water through the  
central heating. Most radiators have thermostats 
(TRV’s) fitted to control the individual  
room temperatures.

Your new Daikin Altherma  
heat pump

Outdoor unit  Daikin Altherma controllerHot water cylinder Hydrobox
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Outdoor unit
Outside is the heat pump. This extracts heat 
from the air, even below 0°C and uses this heat 
to heat the water passing through the central 
heating and hot water cylinder.

The outdoor unit pulls in air from the rear, 
extracts the heat in the air, and blows the cooled 
air out the front. This is done automatically,  
and there is no need to set or adjust it.

If the rear of the outdoor unit gets clogged 
up with leaves or debris, the efficiency of your 
heating system can be reduced, this should be 
checked regularly and cleaned with a soft brush. 
Similarly, don’t block the front of the unit up by 
leaning anything against it.
 

Hydrobox
The hydrobox is located indoors. This distributes 
hot water around the central heating and  
to the cylinder. The Daikin Altherma controller 
communicates with the hydrobox for  
efficient use.

Cylinder
Hot water is stored in the cylinder. To ensure low 
running costs the cylinder is normally set to heat 
to 48°C. Your system is set up to heat the water 
in the cylinder at the time when it is cheapest.  
If you have Economy 7 this will be during  
off-peak periods. If not, it will be during the  
day when the air temperature is higher. Once 
a week the water in the cylinder is heated to at 
least 60°C to ensure the cylinder remains free  
from bacteria.

Your heating system in detail 
and getting the most from it



Programmable room thermostat
You may have a room thermostat installed in 
your property. It would be located in the hall or 
within certain rooms. It controls when the house 
is heated, and to what temperature.

It is likely the thermostat has been set to 
heat the house to 21°C in the early morning, 
lunchtime and evening, with a cooler 18°C  
at other times from Monday to Friday.  
At weekends, it is set to 21°C from early morning 
until late evening, with 18°C over night.  

Heat emitters: radiators
Most radiators are fitted with Thermostatic 
Radiator Valves (TRV’s) as shown in the picture 
which ensures rooms will not become  
too warm.

Temperatures are represented by numbers 
or roman numerals I, II, III, IIII. The higher the 
number, the warmer the room temperature. 
Each valve should be set according to the 
temperature you wish to achieve.

Underfloor heating (UFH) and/or  
fan coil units (FCU)
If UFH is installed you may see  
a manifold in your airing cupboard 
or similar with pipes going 
into the floor. This will heat 
your floors, which in turn 
heat your home. If FCU are 
installed you will see them 
on your walls. FCU operate 
in a similar way to radiators, 
but a fan in the unit 
pushes heat into the  
space around it.

Hot water preparation in detail

Your system is set up to heat the water in the cylinder at the time 
when it is cheapest. If you have Economy 7 this will be during 
off-peak periods. If not, it will be during the day when the air 
temperature is higher.
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Your Daikin Altherma  
remote controller

1. Home pages
 •   Switches between home pages for room temperature, tank temperature and leaving water 

temperature (when on the home pages)
 •  Goes to the home page (when you are in the menu structure)

2. Error information
 •   If an error occurs with your Daikin Altherma heat pump unit the information is displayed here 

3. On/off 
 •   Turns on or off one of the controls (room temperature, tank temperature and leaving  

water temperature), depending on which home screen is shown on the display 

4. Menu/back
 •   Opens menu page when on the home page or goes back a level when you are within the  

menu structure 

5. Navigation buttons 
 •   Navigates through the menu structure, selects and changes settings 

6. OK/enter button 
 •   Confirms a selection
 •   Goes to the next step when in programming mode
 •   Enters a sub-menu when in the menu structure 

1

2 3

4

56
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Useful functions on your 
Daikin Altherma controller

Raising the hot water temperature
Storing water at higher temperatures is wasteful, 
because heat loss from the cylinder will be 
increased and the heat pump running costs  
will increase.

However, should you find the hot water is not 
hot enough, it can be increased by going to the 
domestic hot water home page. Press          until 
you reach the domestic hot water home page 
(display will show ‘tank’ in top right corner).  
You will see either a temperature setting e.g. 
60°C       or       symbol on the screen. 

Use the          button to increase the volume of 
hot water in the tank. 

Note: You need to ensure the domestic hot 
water function is ‘ON’ to be able to adjust the 
settings. Press         if you do not see a green light 
above the         symbol. 

Additional hot water other than  
pre-set times (boost function)
If you run out of hot water you can go into 
booster mode. Press          until you reach the 
domestic hot water home page.

Now press          until you reach            to activate 
domestic hot water booster mode.  

Note: Increased use of boost function will affect 
overall efficiency of the system.  

Note: If you see the               symbol, this 
means the domestic hot water is based on 
weather compensation, thus cannot be 
changed from the home menu. 
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Maximising your energy savings
When in the automatic (weather compensation)
mode, if you feel the house is too warm or 
not warm enough you can adjust the central 
heating temperature up or down. Press          
until you reach the room temperature home 
page. Use the          or          button to increase 
the room temperature. 

To increase the efficiency of the central heating 
system, your heat pump will automatically vary 
the temperature of the water going through 
your central heating. The colder the temperature 
gets outside, the warmer the circulating water 
through your central heating.

Activating the schedule timer

To activate the schedule timer press        until you reach the  
room temperature home page (display will show ‘room’ in top 
right corner). Use the       or       to move between heating modes. 
When you reach the       symbol you are in scheduled mode.  
The next scheduled timer function is shown at the bottom of  
the screen, for example wed 17:00

Heating modes:  = Scheduled mode

 = Comfort daytime mode (20°C)

 = Eco nighttime mode (18°C)

Note:  = At the next scheduled action, desired temperature will increase

 = At the next scheduled action, desired temperature will not change 

 = At the next scheduled action, desired temperature will decrease

Note: You need to ensure the room temperature function is ‘ON’ to be able to adjust the settings. 
Press         if you do not see a green light above the         symbol.  
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Setting the clock

If for any reason you require to re-set the clock,

1. Press        to go to any home page

2.  Press        to enter the menu function and press       when  
‘set time / date’ is highlighted

3. Press      until you reach the ‘time’ setting. Press  

4.  Press to adjust the hour      or      and then      or      to move across 
to adjust the minutes. Now Press      or      to adjust the minutes 

5.  Press        to confirm and save the new time and press        to 
return to the home page

Changing the central heating timer settings
If you wish to set the central heating to heat at times other than 
those already set, you need to adjust the settings on the controller:

1. Press        to go to the home page

2. Press        to enter the menu function

3. Press      until ‘user settings’ is highlighted, press

4. Press      until ‘set schedules’ is highlighted, press

5. When ‘room temp.’ is highlighted, press

6. When ‘set heating schedule’ is highlighted, press

7.  If you wish to change an existing schedule choose the name 
of the schedule you wish to change and press       , OR if you 
want to start a new schedule, choose ‘empty’ and press

8.  ‘Mon’ will be highlighted, this is the schedule for Monday. 
Press       to enter the schedule for the selected day, or      or      
to select another day  

Continued overleaf...
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Changing the central heating timer settings
Continued...

9.  Press      or      to change the hour time of the schedule and 
press       to change minutes. Press       to set type of schedule. 
You can either set a room temperature or choose ‘eco’ (18°C) 
or ‘comfort’ (20°C) modes. Press      or      to switch between 
modes or to adjust temperatures

10.  Press       to move to the next schedule for the day.  
Repeat step 9 for the next timer schedule  

11. When you have set all schedules for the day, press

12.  You are able to copy the schedule set for Monday, to other days 
in the week. Press      until ‘copy day’ is highlighted. Press 

13.  ‘No’ will be highlighted under ‘Tue’. If the same schedule is 
required for Tuesday, press      until ‘yes’ appears. Press      to 
move to Wednesday. Repeat this step until you have copied 
the schedule for the days you require. Press       to confirm 
and return to the schedule timer screen

14.  If you would like a different schedule, for example on the 
weekend, press      until the days on the left-hand side are 
highlighted 

15.  Press      or      until the day you wish to adjust is highlighted. 
Press      to enter schedule timer adjustment screen and 
adjust timer schedules as described in step 9

16.  When all schedules are set, press       and press      until  
‘same schedule’ is reached, press

17.  Save the schedule timer under either ‘user defined 1, 2 or 3’. 
Press      or      to move between the user schedules 1, 2 or 3. 
Press       to confirm

18.  You can edit the name of the schedule. Press      or      to adjust 
the first letter and      to adjust the next letters. Press       to 
confirm

19.  Press        to return to the home screen



If the radiator is too cold check that  
the radiator TRV is set to a high  
enough level.
A room may become warm enough without  
the radiator being more than lukewarm.

Is the programmable thermostat  
set too low? 
Check that the temperature on the 
programmable thermostat is set high enough  
to start the heat pump.

Is the mains power switched off? 
Check that the heating switches are switched 
ON, including the switch located next to the 
outdoor unit.
 

In the event you have checked the points 
opposite, and the system still fails to operate 
normally, you can manually reset the system by 
turning off the power, waiting 60 seconds then 
turning it back on.

If the system still does not operate  
as normal, check the display on the controller 
for a fault code (typically a number and a letter 
for example 7H) and contact your housing 
association, making reference to the  
displayed code.

Your checklist for  
diagnosing possible faults

www.daikin.co.uk
For full user instructions, please refer to the Daikin Altherma 
operation manual.

Changing the central heating timer settings
Continued...

20.  Press        to enter menu and press      until ‘select schedules’  
is highlighted and press

21. When ‘room temperature’ is highlighted press

22. When ‘heating’ is highlighted, press

23.  Press      until the name of the schedule you have changed is 
highlighted and press
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Scotland 
 Region

0845 641 9330

Northern 
Region

0845 641 9340

Midlands 
Region

0845 641 9370

Western 
 Region

0845 641 9320

North 
London

0845 641 9360

South  
London

0845 641 9355

Daikin units comply with the European regulations 
that guarantee the safety of the product.

The present leaflet is drawn up by way of information only and does not constitute an 
offer binding upon Daikin UK. Daikin UK has compiled the content of this leaflet to the 
best of its knowledge. No express or implied warranty is given for the completeness, 
accuracy, reliability or fitness for particular purpose of its content and the products and 
services presented therein. Specifications are subject to change without prior notice. 
Daikin UK explicitly rejects any liability for any direct or indirect damage, in the broadest 
sense, arising from or related to the use and/or interpretation of this leaflet. All content 
is copyrighted by Daikin UK. 

Daikin Airconditioning UK Limited  The Heights  Brooklands  Weybridge  Surrey KT13 0NY   
Tel 0845 6419000  Fax 0845 6419009  www.daikin.co.uk

Visit www.microgenerationcertification.org  
for a list of the latest MCS certified Daikin heat pumps

Daikin Europe N.V. participates in the Eurovent 
Certification programme for Air conditioners 
(AC), Liquid Chilling Packages (LCP),  
Air handling units (AHU) and Fan coil units 
(FCU), Check ongoing validity of certificate 
online: www.eurovent-certification.com  
or using: www.certiflash.com

Dedicated Heating Line:  0845 641 9070

http://www.microgenerationcertification.org
http://www.eurovent-certification.com
http://www.certiflash.com
http://www.daikin.co.uk


 

 
 

 

 

 

 

 

 

Glasgow Craighall Business Park, 8 Eagle Street, Glasgow, G4 9XA (registered office) 

Aberdeen Banchory Business Centre, Burn O’Bennie Road, Banchory, AB31 5ZU 

Inverness Alder House, Cradlehall Business Park, Inverness, IV2 5GH 

Edinburgh 1st Floor, Sirius Building, The Clocktower Estate, South Gyle Crescent, Edinburgh, EH12 9LB 

 

EnviroCentre Limited is registered in Scotland under no. SC161777. VAT no. GB 659 266 494. 

Pauline Davies 

Springfield Retail Estates Management 

4 Rutland Square  

Edinburgh 

Our ref 673868/FRS/001 

Telephone 0141 341 5223 

E-mail JPhillips@EnviroCentre.co.uk 

 

25 June 2020 

 

 

Dear Pauline 

Hopeman Service Station, Forsyth Street 

Level 1 Flood Risk Statement 

Please find attached a Level 1 Flood Risk Statement for your site in Hopeman, Moray.  The flood risk 

statement is supported by SEPA flood maps and GIS analysis.  

An overland flow analysis and review of the SEPA flood maps highlighted that there was a risk of 

pluvial flow from Gallow Hill accumulating south of the site within an existing ditch but not within the 

site.  In 2018, a swale and attenuation basin was constructed to collect surface water from potential 

developments around the south of Hopeman including the proposed site at Hopeman Service Station. 

The swale is designed to intercept flows from the hill and will improve drainage around the site 

reducing the pluvial flood risk. This existing drainage infrastructure is designed to protect the site 

against a 1 in 200 year RP overland flow from Gallow Hill. 

The assessment of flooding from all sources concluded there was no risk of flooding from fluvial, 

coastal or groundwater sources. 

Yours sincerely 

for EnviroCentre Ltd 

(issued electronically) 

John Phillips Martin Nichols 

Senior Consultant Principal Consultant 

 

Enc: Hopeman Service Station: Level 1 Flood Risk Statement 
Hopeman, Moray Attenuation Design Support: 368688/EO/001 

CC:  
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HOPEMAN SERVICE STATION: LEVEL 1 FLOOD RISK 

STATEMENT 

Site Location and Development Description 

The site is located in the village of Hopeman, Moray. The proposed development is to be located on 

the land of the Hopeman Service Station on Forsyth Road. The representative National Grid 

Reference (NGR) of the site is NJ 14749 69255. The development site has an area of approximately 

0.3ha.  The location plan is presented in Figure 0.1. The proposed development is for the construction 

of a retail unit, a light industrial unit and two blocks of flats comprising of eight units in total.   

 

Figure 0.1: Site location 

Development Drainage  

In 2018, a swale and attenuation basin was constructed to the south of the site (Planning Reference 

17/00894/APP).  The supporting documentation for the design of the drainage is provided in the 

enclosed Hopeman, Moray Attenuation Design Support (368688/EO/001).  

The contributing catchment to inform the design of this swale and attenuation basin included the 

proposed development site. The scheme was designed to attenuate the runoff generated in a 1 in 200 

year RP + 20% climate change event from the fields to the south of site. The basin releases the flows 

into the receiving ditch downstream of the site at less than the 1 in 2 year RP greenfield runoff rate.  
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Surface water runoff from the Hopeman Service Station development site will be collected in an 

underground drainage network. This network will discharge into the existing swale located to the 

south of the site. The swale in turn discharges to the existing attenuation basin. Further discussion on 

the drainage of the site is provided in the drainage impact assessment (10045/CIVIL/R001). 

Site Topography and Hydrology 

The topography of the site and surrounds has been assessed using the LiDAR DTM data from the 

Scottish Remote Sensing Portal (https://remotesensingdata.gov.scot/).  The DTM data, which includes 

part of Gallow Hill, is from the LiDAR Phase 1 survey, which was collected between March 2011 and 

May 2012, prior to the 2018 construction of the swale and attenuation basin. 

Within the site the topography is relatively flat, with a maximum elevation of approximately 28mAOD in 

the south-west corner of the site and a minimum elevation of approximately 27mAOD in the north-east 

corner of the site. The direction of slope within the site is therefore from the south-west towards the 

north-east corner onto Forsyth Road.  The ground elevation for the site and surrounding area is 

presented in Figure 0.2. 

To the south of the site is Gallow Hill which has a maximum elevation of approximately 70mAOD, 

sloping down towards the site. Between the foot of Gallow hill and the site is a small ditch.  The ditch 

flows in a east-north-east direction.  A cross section of the ditch from Gallow Hill to the site is 

presented in Figure 0.3.  As noted previously, since the collection of data for the DTM used in this 

assessment a swale has been constructed to the south of the existing ditch.  

 

 

Figure 0.2: Ground elevation excluding the Swale 

 

https://remotesensingdata.gov.scot/
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Figure 0.3: Cross-section profile of the ground level from south to north 

 

SEPA Flood Maps 

SEPA flood maps have been used to support this assessment. The SEPA flood maps consider three 

probabilities of flood occurrence, high likelihood (1 in 10 year RP); medium likelihood (1 in 200 year 

RP); and, low likelihood (1 in 1000 year RP). 

Table 0.1: SEPA flood map assessment for all flooding sources 

Flooding 

Source 

Description 

Coastal SEPA flood maps do not indicate coastal flood risk within the vicinity of the site. 

Fluvial SEPA flood maps do not indicate fluvial flood risk within the vicinity of the site. 

Groundwater SEPA flood maps do not indicate groundwater flood risk within the vicinity of the 

site. 

Pluvial SEPA flood maps do not indicate pluvial flood risk within the site. The maps do 

show high pluvial flood risk to the south of the site.  The maps show multiple small 

ponding locations around the south of the site. It is likely that flow from Gallow hill is 

collecting in the ditch and depressions in the ground elevation model, creating 

small disperse ponding. The SEPA flood maps do not include the new swale 

constructed in 2018, which has improved the drainage in the area. 

Overland Flow Analysis 

Overland flow analysis has been undertaken using the 3D analyst extension in ArcGIS, with the input 

LiDAR DTM dataset which does not include the swale or attenuation basin. The results are presented 

in Figure 0.4, and highlight overland flow is likely to accumulate on Gallow hill and flow towards the 

Gallow Hill Ditch Site 
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site. Due to the steep nature of the hill the runoff from the hill is diffuse in nature and is not confined to 

a clearly defined flow path or channel. At the foot of the hill the existing ditch collects this runoff from 

the hill, and protect the site from inundation. The 2018 construction of a swale will have enhanced the 

collection and conveyance of flow from the foot of Gallow Hill, away from the site towards the 

associated attenuation basin. 

 

Figure 0.4: Overland flow analysis and general flow direction towards the site 

 

Assessment of Flood Risk from All Sources 

Flooding 

Source 

Description Mitigation 

Coastal The site has an elevation of approximately 

27mAOD and is located 610m from the coast.  

The site is not at risk of coastal flooding.  

No mitigation required 

Fluvial There is no significant watercourse within the 

vicinity of the site. SEPA flood maps do not 

indicate that the site is at risk of fluvial flooding.  

Therefore it is considered that the site is not at 

risk of fluvial flooding. 

No mitigation required 

Groundwater SEPA flood maps do not indicate any 

groundwater flood risk within the vicinity of the 

No mitigation required 
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Flooding 

Source 

Description Mitigation 

site.  The nearest low probability of groundwater 

flooding is to the north-east, approximately 2.6km 

from the site. 

It is considered that the site is not at risk from 

groundwater flooding. 

Pluvial The site is located at the bottom of Gallow Hill. 

Overland flow analysis shows that there is a risk 

that overland flow will discharge down the hill 

towards the site and accumulate in the ditch to 

the south of the site. This agrees with the SEPA 

flood map which shows a risk of ponding south of 

the site. A review of local topography, including a 

cross-sectional ground prolife, shows the site is 

protected by higher elevation ground between 

the ditch and the site. 

In 2018, a swale was constructed at the foot of 

Gallow Hill. The swale is designed to improve 

drainage from Gallow Hill.  It intercepts runoff 

from the hill and conveys it to the associated 

attenuation basin. The construction of the swale 

and attenuation basin has further reduced pluvial 

flood risk around the site. 

Neither the SEPA flood maps nor the overland 

flow analysis show the site is at risk of flooding.   

The proposed development 

surface water drainage network 

will collect flow from within the 

site. The receiving water for 

this surface water will be the 

existing swale. This swale will 

direct flow to the associated 

attenuation basin.  The basin 

will then release the flow into 

the receiving ditch at less than 

the 1 in 2 year RP greenfield 

runoff rate.   

The swale also intercepts flows 

from Gallow Hill. Which 

reduces the risk of ponding 

around to the site. 

This scheme has been 

designed to protect the site 

against the 1 in 200 year RP 

event. 

Conclusion 

This assessment has shown that there is no likely risk of flooding from coastal, fluvial, groundwater or 

pluvial sources to the development site.  Mitigation is not required to protect against flooding from 

coastal, fluvial and groundwater sources.  The proposed and existing mitigation for pluvial flooding will 

protect the site against any potential pluvial flooding originating from Gallow hill to the south, the 

development drainage scheme has been designed to protect the site for events up to and including a 

1 in 200 year RP. 
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HOPEMAN, MORAY ATTENUATION DESIGN SUPPORT: 

368688/EO/001 



 

 
 
 
Glasgow Craighall Business Park, 8 Eagle Street, Glasgow, G4 9XA (registered office) 
Aberdeen Banchory Business Centre, Burn O’Bennie Road, Banchory, AB31 5ZU 
Inverness Alder House, Cradlehall Business Park, Inverness, IV2 5GH 
Edinburgh Suite G16, Gyleview House, 3 Redheughs Rigg, Edinburgh, EH12 9DQ 
 
EnviroCentre Limited is registered in Scotland under no. SC161777. VAT no. GB 659 266 494. 

Alasdair Mackie 
Springfield Properties PLC 
Springfield House 
3 Central Park Avenue 
Larbert 
FK5 4RX 

Our ref 368688/EO/001 
Telephone 0131 516 9530 
E-mail eowens@envirocentre.co.uk  

 

22 May 2017 

 

 

Dear Alasdair 

Hopeman, Moray 
Drainage Improvement Design Support 

Please find attached our detailed designs for the proposed drainage improvement scheme at Hopeman, 
Moray.  

The proposed scheme will attenuate the runoff generated in a 1 in 200 year + 20% climate change event from 
the fields to the south of Hopeman, and release the flows into the current receiving ditch downstream of the 
site at less than the 1 in 2 year greenfield runoff rate.  

The proposed scheme is designed to intercept and attenuate runoff from the fields to the south of Hopeman.   

Yours sincerely 
for EnviroCentre Ltd 

(issued electronically) 

Emer Owens Jennifer MacDonald 
Senior Civil Engineer Senior Environmental Consultant 
 
Enc: Hopeman Attenuation Calculations 

Appendix A: Field Drain Drawings 
Appendix B: Catchments 
Appendix C: Catchment Descriptors 
Appendix D: Greenfield Runoff Rates (ReFH2) 
Appendix E: Greenfield Runoff Rates (IH124) 
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HOPEMAN ATTENUATION CALCULATIONS 

Introduction 

Terms of Reference 

1. EnviroCentre Ltd has been commissioned by Springfield Properties PLC to design a drainage 

improvement scheme for a site immediately to the south of Hopeman, Moray. The site is shown in 

Appendix B with the centre of the catchment located at grid reference NJ 14960 68983.  EnviroCentre 

Ltd has previously examined runoff volumes for the site (Ref: 368688/JMD/001). 

Scope of Report 

2. There are existing flooding issues caused by runoff from the fields to the south of Hopeman.  In 

response to this, Springfield Properties installed a field drain running parallel to Forsyth Street/East 

Road in order to route runoff into the existing ditch which extends along the western edge of the golf 

course. The design drawings for the existing field drain are provided in Appendix A. 

3. Following two storm events in 2014, Moray Council commissioned JBA Consulting to undertake an 

appraisal of the field drain and its conveyance capacity. JBA have determined that the field drain does 

not have sufficient capacity to convey the 1 in 2 year runoff volume (JBA Consulting, 2016). Springfield 

Properties Ltd therefore intends to install further drainage improvement features to cope with the 

volume of runoff generated in storm events up to the 0.5% Annual Exceedance Probability (AEP), or 1 in 

200 year return period event, plus an additional 20% to allow for future climate change.  

4. Springfield Properties has developed an outline drainage improvement design whereby an attenuation 

basin will be incorporated into the existing drainage design. The attenuation basin will be located next 

to the shallowest section of ditch and will be used to store the runoff exceeding the capacity of the 

existing field drain, up to the 0.5% AEP + 20% climate change runoff volume. The attenuation basin will 

be tied into the field drain at its eastern and western extents to ensure that all runoff from the site is 

routed through the basin.  

5. The purpose of this report is to provide the detailed designs for the drainage improvement features  

(including supporting calculations) required for the site, to cope with the volume of runoff generated in 

storm events with magnitudes up to 0.5% AEP + 20% climate change.  

6. The proposed layout of the scheme is provided in drawing 368688-001. 
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Hydrology 

Catchment Delineation  

7. The catchment of the existing field drain was delineated using OS Terrain 50 contours and is shown in 

Appendix B. In order to be conservative, the catchment has been extended to the boundary of the 

western fields. The catchment of the entire site has an area of approximately 67ha. This catchment area 

has been used for the hydrological calculations of the attenuation basin detailed below. 

8. An access road currently extends north westwards through the site. In recent extreme rainfall events, 

this access road has been the preferential flow route for runoff from the western fields. The western 

fields comprise 42% of the site catchment area (28ha). The western field catchment is also shown in 

Appendix B and has been used for the hydrological calculations of the conveyance swale detailed 

below.  

Greenfield Runoff Rates 

9. The catchment characteristics used in the calculations were derived from the catchment of the 

receiving ditch to the north east of the site using the Flood Estimation Handbook (FEH) web service 

(CEH, 2015). The Standard Annual Average Rainfall (SAAR) for the site is 612mm. The BFI HOST value of 

0.89 was considered to be unrepresentative of the site given the underlying glacial till drift geology 

(BGS, n.d.), and therefore this was adjusted based on gauged data for a nearby gauging station (7007 

Black Burn at Monaughty). This provided a revised BFI HOST value of 0.66. A summary of the catchment 

descriptors obtained from the FEH web service is provided in Appendix C. 

10. Greenfield runoff rates for the site were calculated using two alternative flow estimation methods in 

order to determine the standard of protection currently provided by the field drain and determine the 

appropriate volume of additional storage required to mitigate overland flood risk up to a 0.5% AEP + 

20% climate change event. 

11. The Institute of Hydrology Report 124 (Marshall & Bayliss, 1994) method was used to estimate the 0.5% 

AEP greenfield runoff rate for the site and produced a 0.5% AEP + 20% climate change greenfield runoff 

rate of 0.47m
3
/s for the catchment of the field drain. The suggested SOIL factor of 0.15 for the site 

(derived from Winter Rainfall Acceptance Potential (WRAP) map) was considered to be too low based 

on the soil type (Humus-iron Podzols) and underlying superficial geology of the site (Glacial Till). The 

SOIL factor was therefore increased to 0.35 which is considered to better represent the site conditions. 

12. The REFH2 Method (WHS, 2015) was also run for comparison. A critical storm duration of 6 hours was 

derived iteratively for the site and provided a 0.5% AEP greenfield runoff rate of 0.37m
3
/s.  

Table 1 Greenfield Runoff Rates 

Flood Event Western Fields Catchment Entire Site Catchment  

IH124 Method 

(m
3
/s) 

ReFH2 Method 

(m
3
/s) 

IH124 Method (m
3
/s) ReFH2 Method (m

3
/s) 

50% AEP 0.06 0.04 0.13 0.10 

0.5% AEP 0.17 0.15 0.39 0.37 

0.5% AEP + 20% 

Climate Change 

0.21 0.19 0.47 0.44 
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13. In order to be conservative the higher flow estimates derived using the IH124 Method has been 

adopted in this study. The 0.5% AEP greenfield runoff rate including an additional 20% climate change 

allowance for the site is therefore assumed to be 0.47m
3
/s. Supporting calculations are provided in 

Appendices D and E. 

Existing Drainage Scheme  

14. The capacity of the existing drainage system on site was studied, and is detailed in the EnviroCentre Ltd 

letter report (Ref 368688/JMD/001) dated 2 November 2016.  

15. The result of the study found that the existing field drain has sufficient capacity to convey 

approximately 0.062m
3
/s, but that the outflow from the site is restricted by the current culvert under 

East Road. Based on information provided by Springfield Properties PLC, the culvert under East Road is 

estimated to convey 0.016m
3
/s and this is therefore considered to be the maximum outflow rate for 

the site. This is significantly less than the calculated 1 in 2 year greenfield runoff rate of 0.13m
3
/s. 

Flow Attenuation Requirements 

16. In order to prevent overland flows from the fields to the south of Hopeman from affecting Forsyth 

Street/East Road and the properties beyond, it is proposed that the drainage improvement features will 

be designed to store runoff which exceeds the current maximum outflow rate for the site,  up to the 

0.5% AEP + 20% climate change storm event.   

17. The volume of attenuation required was calculated based on the volume of runoff generated within the 

site minus the volume of outflow from site, over the critical storm duration of six hours.  

18. The volume of runoff generated within the site over the 0.5% AEP + 20% climate change storm duration 

was calculated to be 10,152m
3
 based on a flow rate of 0.47m

3
/s over the course of a six hour storm. 

19. The volume of water leaving the site through the culvert under East Road has been calculated based on 

the maximum flow rate for the culvert (0.016m
3
/s) over the course of a six hour storm duration. The 

outflow from the site is calculated to be 346m
3
/s. 

20. A required attenuation volume of approximately 9,800m
3
 has therefore been calculated for the site 

based on the difference between the calculated runoff and controlled outflow volumes. 
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Attenuation Design  

Outflow 

21. The current culvert at the north east boundary of the site will remain as the only outflow from the site 

and therefore a flow of 0.016m
3
/s has been used as the outflow rate from the drainage system. 

Swale  

22. The 0.5% AEP + 20% climate change runoff from the western field has been estimated at 0.21m
3
/s 

(Table 1). The capacity of the section of field drain located within the western field has been estimated 

at 0.10m
3
/s based on a gradient of 1 in 200 and a Ks value of 0.6mm (as used in Springfield Properties 

PLC calculations) in order to be conservative. The current field drain is therefore considered to have 

insufficient capacity to convey flows from the western fields to the attenuation basin which will be 

located within the eastern field.  

23. In order to adequately convey the flow exceeding the capacity of the current field drain (0.11m
3
/s), 

additional conveyance capacity will need to be provided. A swale, stretching from the western field 

boundary to the attenuation basin (as shown on drawing 368688-001), will be installed to provide this 

additional conveyance capacity. 

24. The Conveyance Estimation System (Wallingford Software, 2008) has been used to design a swale with 

appropriate dimensions in order to provide the required attenuation capacity up to the 0.5% AEP + 20% 

climate change runoff rate. The proposed swale should be at least 0.5m deep with 1 in 3 side slopes. 

This will provide an overall top width of 3.5m. In a 0.5% AEP + 20% climate change storm event the 

depth of runoff through the swale will be approximately 0.3m.  

25. A new culvert will be required under the existing access road between the fields. A required culvert 

diameter of 350mm has been estimated using the standard pipe tables (HR Wallingford, 2006) based on 

a 1 in 200 gradient and a Ks value of 0.6mm. 

Attenuation Basin 

26. As per the EnviroCentre letter report (REF 368688/JMD/001), the attenuation basin will be located in 

the north eastern corner of the site as this is where overland flows from the majority of the site will 

naturally pond (as shown in drawing 368688-002). The attenuation basin will be designed according to 

best practice Sustainable Drainage Systems (SuDS) guidance (Woods Ballard et al., 2015).  

27. The proposed attenuation basin is to be 1.5m deep, and a total of 37m x 300m.  Baffle walls are 

included to follow best practice guidance.  Further details can be found on the engineering drawings in 

accompanying drawings 368688-002 to 368688-004.   

28. The 1.5m depth includes a 600mm freeboard allowance. In a 0.5% AEP storm event, the design water 

level in the attenuation basin will be 24.65mAOD (depth of 0.9m).  All storage within the attenuation 

basin, including the 600mm freeboard allowance will be provided below current ground levels. Due to 

the depth of the basin, a geotextile liner will be used in order to prevent ingress of groundwater during 

times when the groundwater table is high. This will ensure that the ‘active’ capacity of the basin is not 

reduced by groundwater ingress.  
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Shallow Landscaped Bund 

29. The drainage improvement system has been designed so as not to rely solely on the attenuation basin 

in order to contain runoff within the site during extreme storm events. A shallow landscaped bund (at 

least 500mm high) will be installed along the northern boundary of the site (as shown on drawing 

368688-001). This will provide an additional level of protection and will further prevent overland flows 

draining northwards off site during storm events which exceed the 0.5% AEP + 20% climate change 

design criteria.   

30. The shallow bund will also extend southwards along eastern boundaries of both the western and 

eastern fields in order to direct any overland flows away from the access roads and ensure that all flows 

generated within the within the catchment to the south of Hopeman are attenuated as part of the 

drainage improvement scheme.  

Construction 

31. The floor of the SuDS attenuation basin will have a shallow fall towards the outlet to ensure basin is 

completely drained following storm events and minimise risk of erosion. The sides and base of the basin 

should be lined with a geotextile to increase stability and prevent ingress of groundwater. 

32. In order to ensure that the attenuation basin operates as planned, a low bund (at least 500mm high) 

should be installed to the east of the attenuation basin running parallel to the existing field drain, in 

order to direct any overland flow from the strip of land east of the site, westwards into the attenuation 

basin.  

33. A shallow landscaped bund should be installed immediately to the north of the field drain running 

parallel to it, in order to prevent any runoff exceeding the capacity of the existing field drain from 

flowing northwards off the site and bypassing the attenuation basin.  The bund should be at least 

500mm in height with side slopes no steeper than 1 in 3. Material excavated to create the attenuation 

basin would be used for this purpose. 

34. Side slopes of the SuDS attenuation basin should not usually exceed 1 in 3; there should be appropriate 

access to the SuDS basin for maintenance activities such as grass cutting. 

35. The pre-treatment swale acts to remove as much of the suspended solids and fine silts from the runoff 

as possible prior to entering the SuDS basin. The inlet channel should be stabilised using rip rap. 

36. Immediately following construction, the base and side slopes should be stabilised with a dense, water 

tolerant grass.  Some additional vegetation can stabilise slopes and prevent erosion. Fencing is not 

generally desirable however inlet and outlet pipes should not be accessible by small children.  

37. Detailed drawings of the attenuation basin are provided in drawings 368688-002 to 368688-004. 

 

 

Maintenance 

38. Regular inspection and maintenance is important for the effective operation of attenuation basins.  The 

areas in and around attenuation basins can be managed as “meadow”, unless additional management 
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is required for landscaping purposes.  Inspection and maintenance will be undertaken by the 

landowners. The proposed maintenance schedule is outlined in Table 2. 

Table 2 Maintenance Schedule 

Monthly maintenance Half Yearly As Required  

Litter & debris removal Grass cutting (spring and autumn) Re-seed areas of poor vegetation 

growth. 

Manage vegetation  Prune & trim trees 

 

Inspect outlets and inlets from 

blockages. 

 Remove sediment from pre-

treatment swale (when 50% full) 

 

Inspect banksides, structures and 

pipework for damage.  

 Repair of any damages or 

blockages.  Rehabilitation of any 

surfaces as required.  

 

Flood Risk 

39. The proposed scheme has been designed to mitigate the current  risk to the properties located along 

Forsyth Street/East Road as a result of overland flows from the fields to the south of Hopeman, for 

storm events with magnitudes up to the 0.5% AEP + 20% climate change level.  

40. Due to concerns that increasing the outflow rate from the site may result in increased flood risk from 

the receiving ditch to the north east of the site, the current proposals have assumed that the culvert 

under East Road will not be upgraded as part of the proposed scheme. There will therefore be no 

increase in flood risk from the receiving ditch as a result of the proposals. 
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APPENDIX A: FIELD DRAIN DRAWINGS 
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APPENDIX B: CATCHMENTS 



Do not scale this map

RevisionDrawing No.

Title

Scale Date

Drawn Checked Approved

Status

Craighall Business
Park, Eagle Street,
Glasgow, G4 9XA
Tel: 0141 341 5040
Fax: 0141 341 5045

Project

Client

A31:7,500

368688 - 005

JMC NG NG

08 Dec 2016

Legend
Site Catchment
Western Fields Catchment
Culvert
Field Drain
5m Contours

314000

314000

315000

315000

316000

316000

86
90

00

86
90

00

87
00

00

87
00

00

Contains Ordnance Survey data © Crown copyright and data base right 2016

Springfield Properties Ltd

Land at Hopeman, Moray

Field Drain Catchment

Final

Golf Course

East Road/Forsyth Street

Access Track



Appendix C: Catchment Descriptors 
May 2017 

 11 

APPENDIX C: CATCHMENT DESCRIPTORS 

Catchment NJ 15100 
69800 

AREA 0.5175 

ALTBAR 32 

ASPBAR 356 

ASPVAR 0.78 

BFIHOST 0.889 

DPLBAR 0.75 

DPSBAR 33 

FARL 1 

FPEXT 0.0531 

FPDBAR 0.208 

FPLOC 0.729 

LDP 1.4 

PROPWET 0.42 

RMED-1H 8.7 

RMED-1D 33.7 

RMED-2D 42.5 

SAAR 612 

SAAR4170 742 

SPRHOST 15.15 

URBCONC1990 0.429 

URBEXT1990 0.0121 

URBLOC1990 0.137 

URBCONC2000 0.412 

URBEXT2000 0.0614 

URBLOC2000 0.38 

C -0.013 

D1 0.41687 

D2 0.35361 

D3 0.2421 

E 0.25 

F 2.26671 

C(1 km) -0.013 

D1(1 km) 0.418 

D2(1 km) 0.352 

D3(1 km) 0.244 

E(1 km) 0.25 

F(1 km) 2.262 
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APPENDIX D: GREENFIELD RUNOFF RATES (REFH2) 



Summary of estimate using the Flood Estimation Handbook revitalised flood 
hydrograph method (ReFH)

Site details

Site description:

Catchment Area (km²): 0.62 [0.52]*

None

Site name: Hopeman 368688

Easting: 315100

Northing: 869800

Model run: 2 year
Summary of results

Rainfall - FEH 2013 (mm): 22.72

Total Rainfall (mm): 22.11

Peak Rainfall (mm): 2.81 0.09

4.98

2.12Total runoff (ML):

Total flow (ML):

Peak flow (m³/s):

Loss model parameters
Name Value User-defined?

Cini (mm) 81.64 No

Cmax (mm) 598.65 No

Use alpha correction factor No No

Alpha correction factor n/a No

Rainfall parameters (Rainfall - FEH 2013 model)
Name Value User-defined?

Duration (hh:mm:ss) 06:10:00 [09:00:00] Yes

Timestep (hh:mm:ss) 00:10:00 [01:00:00] Yes

SCF (Seasonal correction factor) 0.99 No

ARF (Areal reduction factor) 0.98 No

Seasonality Summer n/a

Routing model parameters

Parameters
Where the user has overriden a system-generated value, this original value is shown in square brackets after 
the value used.
* Indicates that the user locked the duration/timestep

UK Design Flood Estimation

Generated on Wednesday, November 02, 2016 4:14:11 PM by JPrice
Printed from the ReFH Flood Modelling software package, version 2.2.6029.28099

Checksum: 8B63-41E2

Country: Scotland

Using plot scale calculations: Yes

Printed from the ReFH Flood Modelling software package, version 2.2.6029.28099
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Name Value User-defined?
Tp (hr) 5.12 No

Up 0.65 No

Uk 0.8 No

Name Value User-defined?

BF0 (m³/s) 0.02 No

BL (hr) 26.57 No

BR 1.35 No

Baseflow model parameters

Name Value User-defined?
Urban area (km²) 0 [0.06] Yes

Urbext 2000 0 [0.06] Yes

Impervious runoff factor 0.7 No

Imperviousness factor 0.3 No

Tp scaling factor 0.5 No

Sewered area (km²) 0.00 Yes

Sewer capacity (m³/s) 0.00 Yes

Urbanisation parameters

Printed from the ReFH Flood Modelling software package, version 2.2.6029.28099
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Time 
(hh:mm:ss)

Rain 
(mm)

Sewer Loss 
(mm)

Net Rain 
(mm)

Runoff 
(m³/s)

Baseflow 
(m³/s)

Total Flow 
(m³/s)

00:00:00 0.1319 0.0000 0.0180 0.0000 0.0208 0.0208

00:10:00 0.1476 0.0000 0.0202 0.0000 0.0207 0.0207

00:20:00 0.1656 0.0000 0.0227 0.0000 0.0206 0.0206

00:30:00 0.1861 0.0000 0.0256 0.0001 0.0204 0.0205

00:40:00 0.2096 0.0000 0.0288 0.0001 0.0203 0.0204

00:50:00 0.2367 0.0000 0.0327 0.0002 0.0202 0.0204

01:00:00 0.2679 0.0000 0.0371 0.0003 0.0201 0.0203

01:10:00 0.3041 0.0000 0.0422 0.0004 0.0199 0.0203

01:20:00 0.3465 0.0000 0.0483 0.0005 0.0198 0.0204

01:30:00 0.3963 0.0000 0.0555 0.0007 0.0197 0.0204

01:40:00 0.4554 0.0000 0.0641 0.0009 0.0196 0.0205

01:50:00 0.5264 0.0000 0.0745 0.0012 0.0195 0.0207

02:00:00 0.6127 0.0000 0.0873 0.0015 0.0194 0.0209

02:10:00 0.7197 0.0000 0.1034 0.0019 0.0192 0.0211

02:20:00 0.8561 0.0000 0.1241 0.0023 0.0191 0.0215

02:30:00 1.0375 0.0000 0.1520 0.0028 0.019 0.0219

02:40:00 1.2983 0.0000 0.1928 0.0034 0.019 0.0224

02:50:00 1.7540 0.0000 0.2649 0.0042 0.0189 0.023

03:00:00 2.8083 0.0000 0.4348 0.0051 0.0188 0.0239

03:10:00 1.7540 0.0000 0.2783 0.0062 0.0187 0.0249

03:20:00 1.2983 0.0000 0.2093 0.0076 0.0187 0.0263

03:30:00 1.0375 0.0000 0.1693 0.0092 0.0186 0.0278

03:40:00 0.8561 0.0000 0.1410 0.0109 0.0186 0.0295

03:50:00 0.7197 0.0000 0.1195 0.0127 0.0186 0.0313

04:00:00 0.6127 0.0000 0.1024 0.0146 0.0186 0.0332

04:10:00 0.5264 0.0000 0.0885 0.0166 0.0186 0.0352

04:20:00 0.4554 0.0000 0.0769 0.0187 0.0186 0.0373

04:30:00 0.3963 0.0000 0.0672 0.0208 0.0187 0.0395

04:40:00 0.3465 0.0000 0.0590 0.0230 0.0187 0.0417

04:50:00 0.3041 0.0000 0.0519 0.0252 0.0188 0.044

05:00:00 0.2679 0.0000 0.0459 0.0275 0.0189 0.0464

05:10:00 0.2367 0.0000 0.0406 0.0297 0.019 0.0488

05:20:00 0.2096 0.0000 0.0361 0.0321 0.0192 0.0512

05:30:00 0.1861 0.0000 0.0321 0.0344 0.0193 0.0537

05:40:00 0.1656 0.0000 0.0286 0.0367 0.0195 0.0562

Time series data

Printed from the ReFH Flood Modelling software package, version 2.2.6029.28099
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Time 
(hh:mm:ss)

Rain 
(mm)

Sewer Loss 
(mm)

Net Rain 
(mm)

Runoff 
(m³/s)

Baseflow 
(m³/s)

Total Flow 
(m³/s)

05:50:00 0.1476 0.0000 0.0255 0.0390 0.0197 0.0587

06:00:00 0.1319 0.0000 0.0228 0.0413 0.0199 0.0612

06:10:00 0.0000 0.0000 0.0000 0.0435 0.0202 0.0637

06:20:00 0.0000 0.0000 0.0000 0.0458 0.0204 0.0662

06:30:00 0.0000 0.0000 0.0000 0.0480 0.0207 0.0686

06:40:00 0.0000 0.0000 0.0000 0.0501 0.021 0.0711

06:50:00 0.0000 0.0000 0.0000 0.0522 0.0213 0.0734

07:00:00 0.0000 0.0000 0.0000 0.0542 0.0216 0.0758

07:10:00 0.0000 0.0000 0.0000 0.0561 0.0219 0.078

07:20:00 0.0000 0.0000 0.0000 0.0579 0.0223 0.0802

07:30:00 0.0000 0.0000 0.0000 0.0597 0.0226 0.0823

07:40:00 0.0000 0.0000 0.0000 0.0612 0.023 0.0842

07:50:00 0.0000 0.0000 0.0000 0.0627 0.0234 0.086

08:00:00 0.0000 0.0000 0.0000 0.0639 0.0237 0.0876

08:10:00 0.0000 0.0000 0.0000 0.0648 0.0241 0.0889

08:20:00 0.0000 0.0000 0.0000 0.0653 0.0245 0.0898

08:30:00 0.0000 0.0000 0.0000 0.0654 0.0249 0.0903

08:40:00 0.0000 0.0000 0.0000 0.0653 0.0253 0.0906

08:50:00 0.0000 0.0000 0.0000 0.0649 0.0257 0.0906

09:00:00 0.0000 0.0000 0.0000 0.0644 0.0261 0.0905

09:10:00 0.0000 0.0000 0.0000 0.0638 0.0265 0.0903

09:20:00 0.0000 0.0000 0.0000 0.0631 0.0268 0.0899

09:30:00 0.0000 0.0000 0.0000 0.0622 0.0272 0.0894

09:40:00 0.0000 0.0000 0.0000 0.0613 0.0276 0.0888

09:50:00 0.0000 0.0000 0.0000 0.0602 0.0279 0.0881

10:00:00 0.0000 0.0000 0.0000 0.0591 0.0282 0.0874

10:10:00 0.0000 0.0000 0.0000 0.0580 0.0285 0.0865

10:20:00 0.0000 0.0000 0.0000 0.0568 0.0288 0.0856

10:30:00 0.0000 0.0000 0.0000 0.0555 0.0291 0.0847

10:40:00 0.0000 0.0000 0.0000 0.0542 0.0294 0.0837

10:50:00 0.0000 0.0000 0.0000 0.0529 0.0297 0.0826

11:00:00 0.0000 0.0000 0.0000 0.0516 0.0299 0.0815

11:10:00 0.0000 0.0000 0.0000 0.0502 0.0302 0.0804

11:20:00 0.0000 0.0000 0.0000 0.0488 0.0304 0.0792

11:30:00 0.0000 0.0000 0.0000 0.0474 0.0306 0.0781

11:40:00 0.0000 0.0000 0.0000 0.0461 0.0308 0.0769

Printed from the ReFH Flood Modelling software package, version 2.2.6029.28099
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Time 
(hh:mm:ss)

Rain 
(mm)

Sewer Loss 
(mm)

Net Rain 
(mm)

Runoff 
(m³/s)

Baseflow 
(m³/s)

Total Flow 
(m³/s)

11:50:00 0.0000 0.0000 0.0000 0.0447 0.031 0.0757

12:00:00 0.0000 0.0000 0.0000 0.0434 0.0312 0.0745

12:10:00 0.0000 0.0000 0.0000 0.0420 0.0314 0.0734

12:20:00 0.0000 0.0000 0.0000 0.0407 0.0315 0.0722

12:30:00 0.0000 0.0000 0.0000 0.0394 0.0316 0.0711

12:40:00 0.0000 0.0000 0.0000 0.0381 0.0318 0.0699

12:50:00 0.0000 0.0000 0.0000 0.0369 0.0319 0.0688

13:00:00 0.0000 0.0000 0.0000 0.0357 0.032 0.0677

13:10:00 0.0000 0.0000 0.0000 0.0345 0.0321 0.0666

13:20:00 0.0000 0.0000 0.0000 0.0334 0.0322 0.0656

13:30:00 0.0000 0.0000 0.0000 0.0324 0.0323 0.0647

13:40:00 0.0000 0.0000 0.0000 0.0315 0.0323 0.0638

13:50:00 0.0000 0.0000 0.0000 0.0306 0.0324 0.063

14:00:00 0.0000 0.0000 0.0000 0.0298 0.0324 0.0622

14:10:00 0.0000 0.0000 0.0000 0.0289 0.0325 0.0614

14:20:00 0.0000 0.0000 0.0000 0.0282 0.0325 0.0607

14:30:00 0.0000 0.0000 0.0000 0.0274 0.0325 0.0599

14:40:00 0.0000 0.0000 0.0000 0.0266 0.0326 0.0592

14:50:00 0.0000 0.0000 0.0000 0.0259 0.0326 0.0585

15:00:00 0.0000 0.0000 0.0000 0.0252 0.0326 0.0578

15:10:00 0.0000 0.0000 0.0000 0.0245 0.0326 0.0571

15:20:00 0.0000 0.0000 0.0000 0.0238 0.0326 0.0564

15:30:00 0.0000 0.0000 0.0000 0.0231 0.0326 0.0557

15:40:00 0.0000 0.0000 0.0000 0.0225 0.0326 0.0551

15:50:00 0.0000 0.0000 0.0000 0.0218 0.0326 0.0544

16:00:00 0.0000 0.0000 0.0000 0.0212 0.0325 0.0537

16:10:00 0.0000 0.0000 0.0000 0.0205 0.0325 0.053

16:20:00 0.0000 0.0000 0.0000 0.0199 0.0325 0.0524

16:30:00 0.0000 0.0000 0.0000 0.0193 0.0324 0.0517

16:40:00 0.0000 0.0000 0.0000 0.0186 0.0324 0.051

16:50:00 0.0000 0.0000 0.0000 0.0180 0.0324 0.0503

17:00:00 0.0000 0.0000 0.0000 0.0173 0.0323 0.0496

17:10:00 0.0000 0.0000 0.0000 0.0167 0.0322 0.049

17:20:00 0.0000 0.0000 0.0000 0.0161 0.0322 0.0483

17:30:00 0.0000 0.0000 0.0000 0.0154 0.0321 0.0476

17:40:00 0.0000 0.0000 0.0000 0.0148 0.032 0.0468
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Time 
(hh:mm:ss)

Rain 
(mm)

Sewer Loss 
(mm)

Net Rain 
(mm)

Runoff 
(m³/s)

Baseflow 
(m³/s)

Total Flow 
(m³/s)

17:50:00 0.0000 0.0000 0.0000 0.0142 0.032 0.0461

18:00:00 0.0000 0.0000 0.0000 0.0135 0.0319 0.0454

18:10:00 0.0000 0.0000 0.0000 0.0129 0.0318 0.0447

18:20:00 0.0000 0.0000 0.0000 0.0123 0.0317 0.044

18:30:00 0.0000 0.0000 0.0000 0.0116 0.0316 0.0432

18:40:00 0.0000 0.0000 0.0000 0.0110 0.0315 0.0425

18:50:00 0.0000 0.0000 0.0000 0.0104 0.0314 0.0418

19:00:00 0.0000 0.0000 0.0000 0.0098 0.0313 0.041

19:10:00 0.0000 0.0000 0.0000 0.0091 0.0312 0.0403

19:20:00 0.0000 0.0000 0.0000 0.0085 0.031 0.0396

19:30:00 0.0000 0.0000 0.0000 0.0079 0.0309 0.0388

19:40:00 0.0000 0.0000 0.0000 0.0073 0.0308 0.0381

19:50:00 0.0000 0.0000 0.0000 0.0067 0.0307 0.0374

20:00:00 0.0000 0.0000 0.0000 0.0062 0.0305 0.0367

20:10:00 0.0000 0.0000 0.0000 0.0056 0.0304 0.036

20:20:00 0.0000 0.0000 0.0000 0.0050 0.0302 0.0353

20:30:00 0.0000 0.0000 0.0000 0.0045 0.0301 0.0346

20:40:00 0.0000 0.0000 0.0000 0.0040 0.0299 0.0339

20:50:00 0.0000 0.0000 0.0000 0.0034 0.0298 0.0332

21:00:00 0.0000 0.0000 0.0000 0.0030 0.0296 0.0326

21:10:00 0.0000 0.0000 0.0000 0.0025 0.0294 0.0319

21:20:00 0.0000 0.0000 0.0000 0.0021 0.0293 0.0314

21:30:00 0.0000 0.0000 0.0000 0.0017 0.0291 0.0308

21:40:00 0.0000 0.0000 0.0000 0.0014 0.0289 0.0304

21:50:00 0.0000 0.0000 0.0000 0.0012 0.0288 0.03

22:00:00 0.0000 0.0000 0.0000 0.0010 0.0286 0.0296

22:10:00 0.0000 0.0000 0.0000 0.0008 0.0284 0.0292

22:20:00 0.0000 0.0000 0.0000 0.0007 0.0283 0.0289

22:30:00 0.0000 0.0000 0.0000 0.0005 0.0281 0.0286

22:40:00 0.0000 0.0000 0.0000 0.0004 0.0279 0.0283

22:50:00 0.0000 0.0000 0.0000 0.0003 0.0277 0.0281

23:00:00 0.0000 0.0000 0.0000 0.0003 0.0276 0.0278

23:10:00 0.0000 0.0000 0.0000 0.0002 0.0274 0.0276

23:20:00 0.0000 0.0000 0.0000 0.0001 0.0272 0.0274

23:30:00 0.0000 0.0000 0.0000 0.0001 0.0271 0.0272

23:40:00 0.0000 0.0000 0.0000 0.0001 0.0269 0.027
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Time 
(hh:mm:ss)

Rain 
(mm)

Sewer Loss 
(mm)

Net Rain 
(mm)

Runoff 
(m³/s)

Baseflow 
(m³/s)

Total Flow 
(m³/s)

23:50:00 0.0000 0.0000 0.0000 0.0000 0.0267 0.0268

24:00:00 0.0000 0.0000 0.0000 0.0000 0.0266 0.0266

24:10:00 0.0000 0.0000 0.0000 0.0000 0.0264 0.0264

24:20:00 0.0000 0.0000 0.0000 0.0000 0.0262 0.0262

24:30:00 0.0000 0.0000 0.0000 0.0000 0.0261 0.0261

24:40:00 0.0000 0.0000 0.0000 0.0000 0.0259 0.0259

24:50:00 0.0000 0.0000 0.0000 0.0000 0.0257 0.0257

25:00:00 0.0000 0.0000 0.0000 0.0000 0.0256 0.0256

25:10:00 0.0000 0.0000 0.0000 0.0000 0.0254 0.0254

25:20:00 0.0000 0.0000 0.0000 0.0000 0.0253 0.0253

25:30:00 0.0000 0.0000 0.0000 0.0000 0.0251 0.0251

25:40:00 0.0000 0.0000 0.0000 0.0000 0.025 0.025

25:50:00 0.0000 0.0000 0.0000 0.0000 0.0248 0.0248

26:00:00 0.0000 0.0000 0.0000 0.0000 0.0246 0.0246

26:10:00 0.0000 0.0000 0.0000 0.0000 0.0245 0.0245

26:20:00 0.0000 0.0000 0.0000 0.0000 0.0243 0.0243

26:30:00 0.0000 0.0000 0.0000 0.0000 0.0242 0.0242

26:40:00 0.0000 0.0000 0.0000 0.0000 0.024 0.024

26:50:00 0.0000 0.0000 0.0000 0.0000 0.0239 0.0239

27:00:00 0.0000 0.0000 0.0000 0.0000 0.0237 0.0237

27:10:00 0.0000 0.0000 0.0000 0.0000 0.0236 0.0236

27:20:00 0.0000 0.0000 0.0000 0.0000 0.0234 0.0234

27:30:00 0.0000 0.0000 0.0000 0.0000 0.0233 0.0233

27:40:00 0.0000 0.0000 0.0000 0.0000 0.0231 0.0231

27:50:00 0.0000 0.0000 0.0000 0.0000 0.023 0.023

28:00:00 0.0000 0.0000 0.0000 0.0000 0.0229 0.0229

28:10:00 0.0000 0.0000 0.0000 0.0000 0.0227 0.0227

28:20:00 0.0000 0.0000 0.0000 0.0000 0.0226 0.0226

28:30:00 0.0000 0.0000 0.0000 0.0000 0.0224 0.0224

28:40:00 0.0000 0.0000 0.0000 0.0000 0.0223 0.0223

28:50:00 0.0000 0.0000 0.0000 0.0000 0.0221 0.0221

29:00:00 0.0000 0.0000 0.0000 0.0000 0.022 0.022

29:10:00 0.0000 0.0000 0.0000 0.0000 0.0219 0.0219

29:20:00 0.0000 0.0000 0.0000 0.0000 0.0217 0.0217

29:30:00 0.0000 0.0000 0.0000 0.0000 0.0216 0.0216

29:40:00 0.0000 0.0000 0.0000 0.0000 0.0215 0.0215
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Time 
(hh:mm:ss)

Rain 
(mm)

Sewer Loss 
(mm)

Net Rain 
(mm)

Runoff 
(m³/s)

Baseflow 
(m³/s)

Total Flow 
(m³/s)

29:50:00 0.0000 0.0000 0.0000 0.0000 0.0213 0.0213

30:00:00 0.0000 0.0000 0.0000 0.0000 0.0212 0.0212

30:10:00 0.0000 0.0000 0.0000 0.0000 0.0211 0.0211

30:20:00 0.0000 0.0000 0.0000 0.0000 0.0209 0.0209
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Appendix
Catchment descriptors *

Name Value User-defined value used?

Area (km²) 0.62 [0.52] Yes

ALTBAR 32 No

ASPBAR 356 No

ASPVAR 0.78 No

BFIHOST 0.66 [0.89] Yes

DPLBAR (km) 0.75 No

DPSBAR (mkm-¹) 33 No

FARL 1 No

LDP 1.4 No

PROPWET (mm) 0.49 [0.42] Yes

RMED1H 8.7 No

RMED1D 33.7 No

RMED2D 42.5 No

SAAR (mm) 612 No

SAAR4170 (mm) 742 No

SPRHOST 15.15 No

Urbext2000 0 [0.06] Yes

Urbext1990 0.01 No

URBCONC 0.41 No

URBLOC 0.38 No

Urban Area (km²) 0 [0.06] Yes

DDF parameter C -0.01 No

DDF parameter D1 0.42 No

DDF parameter D2 0.35 No

DDF parameter D3 0.24 No

DDF parameter E 0.25 No

DDF parameter F 2.27 No

DDF parameter C (1km grid value) -0.01 No

DDF parameter D1 (1km grid value) 0.42 No

DDF parameter D2 (1km grid value) 0.35 No

DDF parameter D3 (1km grid value) 0.24 No

DDF parameter E (1km grid value) 0.25 No

DDF parameter F (1km grid value) 2.26 No
Values in square brackets are the original values loaded from the FEH Web Service or FEH CD-ROM
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Summary of estimate using the Flood Estimation Handbook revitalised flood 
hydrograph method (ReFH)

Site details

Site description:

Catchment Area (km²): 0.62 [0.52]*

None

Site name: Hopeman 368688

Easting: 315100

Northing: 869800

Model run: 200 year
Summary of results

Rainfall - FEH 2013 (mm): 75.50

Total Rainfall (mm): 73.49

Peak Rainfall (mm): 9.33 0.34

21.14

9.01Total runoff (ML):

Total flow (ML):

Peak flow (m³/s):

Loss model parameters
Name Value User-defined?

Cini (mm) 81.64 No

Cmax (mm) 598.65 No

Use alpha correction factor No No

Alpha correction factor n/a No

Rainfall parameters (Rainfall - FEH 2013 model)
Name Value User-defined?

Duration (hh:mm:ss) 06:10:00 [09:00:00] Yes

Timestep (hh:mm:ss) 00:10:00 [01:00:00] Yes

SCF (Seasonal correction factor) 0.99 No

ARF (Areal reduction factor) 0.98 No

Seasonality Summer n/a

Routing model parameters

Parameters
Where the user has overriden a system-generated value, this original value is shown in square brackets after 
the value used.
* Indicates that the user locked the duration/timestep

UK Design Flood Estimation

Generated on Wednesday, November 02, 2016 4:13:49 PM by JPrice
Printed from the ReFH Flood Modelling software package, version 2.2.6029.28099

Checksum: 8B63-41E2

Country: Scotland

Using plot scale calculations: Yes
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Name Value User-defined?
Tp (hr) 5.12 No

Up 0.65 No

Uk 0.8 No

Name Value User-defined?

BF0 (m³/s) 0.02 No

BL (hr) 26.57 No

BR 1.35 No

Baseflow model parameters

Name Value User-defined?
Urban area (km²) 0 [0.06] Yes

Urbext 2000 0 [0.06] Yes

Impervious runoff factor 0.7 No

Imperviousness factor 0.3 No

Tp scaling factor 0.5 No

Sewered area (km²) 0.00 Yes

Sewer capacity (m³/s) 0.00 Yes

Urbanisation parameters
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Time 
(hh:mm:ss)

Rain 
(mm)

Sewer Loss 
(mm)

Net Rain 
(mm)

Runoff 
(m³/s)

Baseflow 
(m³/s)

Total Flow 
(m³/s)

00:00:00 0.4382 0.0000 0.0599 0.0000 0.0208 0.0208

00:10:00 0.4907 0.0000 0.0675 0.0000 0.0207 0.0207

00:20:00 0.5504 0.0000 0.0762 0.0001 0.0206 0.0207

00:30:00 0.6186 0.0000 0.0862 0.0002 0.0204 0.0206

00:40:00 0.6967 0.0000 0.0979 0.0004 0.0203 0.0207

00:50:00 0.7866 0.0000 0.1115 0.0006 0.0202 0.0208

01:00:00 0.8904 0.0000 0.1274 0.0009 0.0201 0.021

01:10:00 1.0108 0.0000 0.1462 0.0013 0.02 0.0213

01:20:00 1.1516 0.0000 0.1687 0.0018 0.0198 0.0217

01:30:00 1.3171 0.0000 0.1957 0.0024 0.0197 0.0222

01:40:00 1.5136 0.0000 0.2284 0.0032 0.0196 0.0228

01:50:00 1.7493 0.0000 0.2688 0.0041 0.0195 0.0236

02:00:00 2.0362 0.0000 0.3193 0.0051 0.0195 0.0246

02:10:00 2.3918 0.0000 0.3839 0.0064 0.0194 0.0258

02:20:00 2.8452 0.0000 0.4691 0.0080 0.0193 0.0273

02:30:00 3.4481 0.0000 0.5866 0.0098 0.0193 0.0291

02:40:00 4.3150 0.0000 0.7621 0.0120 0.0193 0.0312

02:50:00 5.8294 0.0000 1.0789 0.0147 0.0192 0.0339

03:00:00 9.3335 0.0000 1.8457 0.0180 0.0193 0.0373

03:10:00 5.8294 0.0000 1.2266 0.0224 0.0193 0.0417

03:20:00 4.3150 0.0000 0.9445 0.0279 0.0194 0.0473

03:30:00 3.4481 0.0000 0.7771 0.0342 0.0195 0.0537

03:40:00 2.8452 0.0000 0.6562 0.0410 0.0197 0.0608

03:50:00 2.3918 0.0000 0.5621 0.0484 0.02 0.0684

04:00:00 2.0362 0.0000 0.4860 0.0562 0.0203 0.0765

04:10:00 1.7493 0.0000 0.4231 0.0644 0.0207 0.0851

04:20:00 1.5136 0.0000 0.3702 0.0729 0.0211 0.094

04:30:00 1.3171 0.0000 0.3253 0.0817 0.0217 0.103

04:40:00 1.1516 0.0000 0.2868 0.0907 0.0222 0.113

04:50:00 1.0108 0.0000 0.2535 0.1000 0.0229 0.123

05:00:00 0.8904 0.0000 0.2247 0.1094 0.0236 0.133

05:10:00 0.7866 0.0000 0.1996 0.1191 0.0245 0.144

05:20:00 0.6967 0.0000 0.1777 0.1288 0.0253 0.154

05:30:00 0.6186 0.0000 0.1585 0.1386 0.0263 0.165

05:40:00 0.5504 0.0000 0.1415 0.1484 0.0274 0.176

Time series data
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Time 
(hh:mm:ss)

Rain 
(mm)

Sewer Loss 
(mm)

Net Rain 
(mm)

Runoff 
(m³/s)

Baseflow 
(m³/s)

Total Flow 
(m³/s)

05:50:00 0.4907 0.0000 0.1266 0.1582 0.0285 0.187

06:00:00 0.4382 0.0000 0.1134 0.1680 0.0297 0.198

06:10:00 0.0000 0.0000 0.0000 0.1778 0.0309 0.209

06:20:00 0.0000 0.0000 0.0000 0.1875 0.0323 0.22

06:30:00 0.0000 0.0000 0.0000 0.1970 0.0337 0.231

06:40:00 0.0000 0.0000 0.0000 0.2063 0.0352 0.241

06:50:00 0.0000 0.0000 0.0000 0.2154 0.0367 0.252

07:00:00 0.0000 0.0000 0.0000 0.2243 0.0384 0.263

07:10:00 0.0000 0.0000 0.0000 0.2328 0.0401 0.273

07:20:00 0.0000 0.0000 0.0000 0.2411 0.0418 0.283

07:30:00 0.0000 0.0000 0.0000 0.2489 0.0436 0.292

07:40:00 0.0000 0.0000 0.0000 0.2561 0.0455 0.302

07:50:00 0.0000 0.0000 0.0000 0.2628 0.0474 0.31

08:00:00 0.0000 0.0000 0.0000 0.2686 0.0493 0.318

08:10:00 0.0000 0.0000 0.0000 0.2733 0.0513 0.325

08:20:00 0.0000 0.0000 0.0000 0.2761 0.0533 0.329

08:30:00 0.0000 0.0000 0.0000 0.2774 0.0553 0.333

08:40:00 0.0000 0.0000 0.0000 0.2775 0.0572 0.335

08:50:00 0.0000 0.0000 0.0000 0.2767 0.0592 0.336

09:00:00 0.0000 0.0000 0.0000 0.2751 0.0612 0.336

09:10:00 0.0000 0.0000 0.0000 0.2729 0.0631 0.336

09:20:00 0.0000 0.0000 0.0000 0.2702 0.065 0.335

09:30:00 0.0000 0.0000 0.0000 0.2669 0.0668 0.334

09:40:00 0.0000 0.0000 0.0000 0.2632 0.0687 0.332

09:50:00 0.0000 0.0000 0.0000 0.2591 0.0704 0.33

10:00:00 0.0000 0.0000 0.0000 0.2547 0.0722 0.327

10:10:00 0.0000 0.0000 0.0000 0.2500 0.0738 0.324

10:20:00 0.0000 0.0000 0.0000 0.2450 0.0754 0.32

10:30:00 0.0000 0.0000 0.0000 0.2398 0.077 0.317

10:40:00 0.0000 0.0000 0.0000 0.2344 0.0785 0.313

10:50:00 0.0000 0.0000 0.0000 0.2289 0.08 0.309

11:00:00 0.0000 0.0000 0.0000 0.2232 0.0814 0.305

11:10:00 0.0000 0.0000 0.0000 0.2174 0.0827 0.3

11:20:00 0.0000 0.0000 0.0000 0.2115 0.084 0.296

11:30:00 0.0000 0.0000 0.0000 0.2056 0.0853 0.291

11:40:00 0.0000 0.0000 0.0000 0.1997 0.0864 0.286
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Time 
(hh:mm:ss)

Rain 
(mm)

Sewer Loss 
(mm)

Net Rain 
(mm)

Runoff 
(m³/s)

Baseflow 
(m³/s)

Total Flow 
(m³/s)

11:50:00 0.0000 0.0000 0.0000 0.1939 0.0875 0.281

12:00:00 0.0000 0.0000 0.0000 0.1881 0.0886 0.277

12:10:00 0.0000 0.0000 0.0000 0.1824 0.0896 0.272

12:20:00 0.0000 0.0000 0.0000 0.1767 0.0906 0.267

12:30:00 0.0000 0.0000 0.0000 0.1711 0.0915 0.263

12:40:00 0.0000 0.0000 0.0000 0.1656 0.0923 0.258

12:50:00 0.0000 0.0000 0.0000 0.1602 0.0931 0.253

13:00:00 0.0000 0.0000 0.0000 0.1549 0.0938 0.249

13:10:00 0.0000 0.0000 0.0000 0.1499 0.0945 0.244

13:20:00 0.0000 0.0000 0.0000 0.1451 0.0952 0.24

13:30:00 0.0000 0.0000 0.0000 0.1407 0.0958 0.236

13:40:00 0.0000 0.0000 0.0000 0.1365 0.0964 0.233

13:50:00 0.0000 0.0000 0.0000 0.1326 0.0969 0.23

14:00:00 0.0000 0.0000 0.0000 0.1289 0.0974 0.226

14:10:00 0.0000 0.0000 0.0000 0.1253 0.0979 0.223

14:20:00 0.0000 0.0000 0.0000 0.1219 0.0983 0.22

14:30:00 0.0000 0.0000 0.0000 0.1186 0.0987 0.217

14:40:00 0.0000 0.0000 0.0000 0.1153 0.099 0.214

14:50:00 0.0000 0.0000 0.0000 0.1122 0.0994 0.212

15:00:00 0.0000 0.0000 0.0000 0.1091 0.0997 0.209

15:10:00 0.0000 0.0000 0.0000 0.1061 0.1 0.206

15:20:00 0.0000 0.0000 0.0000 0.1031 0.1 0.203

15:30:00 0.0000 0.0000 0.0000 0.1002 0.1 0.201

15:40:00 0.0000 0.0000 0.0000 0.0974 0.101 0.198

15:50:00 0.0000 0.0000 0.0000 0.0946 0.101 0.195

16:00:00 0.0000 0.0000 0.0000 0.0918 0.101 0.193

16:10:00 0.0000 0.0000 0.0000 0.0891 0.101 0.19

16:20:00 0.0000 0.0000 0.0000 0.0863 0.101 0.188

16:30:00 0.0000 0.0000 0.0000 0.0837 0.101 0.185

16:40:00 0.0000 0.0000 0.0000 0.0810 0.101 0.182

16:50:00 0.0000 0.0000 0.0000 0.0783 0.101 0.18

17:00:00 0.0000 0.0000 0.0000 0.0756 0.101 0.177

17:10:00 0.0000 0.0000 0.0000 0.0729 0.101 0.174

17:20:00 0.0000 0.0000 0.0000 0.0702 0.101 0.172

17:30:00 0.0000 0.0000 0.0000 0.0675 0.101 0.169

17:40:00 0.0000 0.0000 0.0000 0.0648 0.101 0.166
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Time 
(hh:mm:ss)

Rain 
(mm)

Sewer Loss 
(mm)

Net Rain 
(mm)

Runoff 
(m³/s)

Baseflow 
(m³/s)

Total Flow 
(m³/s)

17:50:00 0.0000 0.0000 0.0000 0.0621 0.101 0.163

18:00:00 0.0000 0.0000 0.0000 0.0594 0.101 0.16

18:10:00 0.0000 0.0000 0.0000 0.0567 0.101 0.158

18:20:00 0.0000 0.0000 0.0000 0.0541 0.101 0.155

18:30:00 0.0000 0.0000 0.0000 0.0514 0.101 0.152

18:40:00 0.0000 0.0000 0.0000 0.0487 0.1 0.149

18:50:00 0.0000 0.0000 0.0000 0.0460 0.1 0.146

19:00:00 0.0000 0.0000 0.0000 0.0434 0.0999 0.143

19:10:00 0.0000 0.0000 0.0000 0.0407 0.0996 0.14

19:20:00 0.0000 0.0000 0.0000 0.0381 0.0993 0.137

19:30:00 0.0000 0.0000 0.0000 0.0355 0.099 0.135

19:40:00 0.0000 0.0000 0.0000 0.0329 0.0987 0.132

19:50:00 0.0000 0.0000 0.0000 0.0304 0.0983 0.129

20:00:00 0.0000 0.0000 0.0000 0.0279 0.0979 0.126

20:10:00 0.0000 0.0000 0.0000 0.0254 0.0975 0.123

20:20:00 0.0000 0.0000 0.0000 0.0230 0.0971 0.12

20:30:00 0.0000 0.0000 0.0000 0.0206 0.0967 0.117

20:40:00 0.0000 0.0000 0.0000 0.0183 0.0963 0.115

20:50:00 0.0000 0.0000 0.0000 0.0160 0.0958 0.112

21:00:00 0.0000 0.0000 0.0000 0.0139 0.0953 0.109

21:10:00 0.0000 0.0000 0.0000 0.0118 0.0949 0.107

21:20:00 0.0000 0.0000 0.0000 0.0099 0.0944 0.104

21:30:00 0.0000 0.0000 0.0000 0.0082 0.0938 0.102

21:40:00 0.0000 0.0000 0.0000 0.0069 0.0933 0.1

21:50:00 0.0000 0.0000 0.0000 0.0057 0.0928 0.0985

22:00:00 0.0000 0.0000 0.0000 0.0048 0.0923 0.097

22:10:00 0.0000 0.0000 0.0000 0.0039 0.0917 0.0956

22:20:00 0.0000 0.0000 0.0000 0.0032 0.0912 0.0944

22:30:00 0.0000 0.0000 0.0000 0.0026 0.0906 0.0932

22:40:00 0.0000 0.0000 0.0000 0.0021 0.0901 0.0922

22:50:00 0.0000 0.0000 0.0000 0.0017 0.0895 0.0912

23:00:00 0.0000 0.0000 0.0000 0.0013 0.089 0.0903

23:10:00 0.0000 0.0000 0.0000 0.0010 0.0884 0.0894

23:20:00 0.0000 0.0000 0.0000 0.0007 0.0879 0.0886

23:30:00 0.0000 0.0000 0.0000 0.0005 0.0873 0.0879

23:40:00 0.0000 0.0000 0.0000 0.0004 0.0868 0.0872
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Time 
(hh:mm:ss)

Rain 
(mm)

Sewer Loss 
(mm)

Net Rain 
(mm)

Runoff 
(m³/s)

Baseflow 
(m³/s)

Total Flow 
(m³/s)

23:50:00 0.0000 0.0000 0.0000 0.0002 0.0863 0.0865

24:00:00 0.0000 0.0000 0.0000 0.0001 0.0857 0.0859

24:10:00 0.0000 0.0000 0.0000 0.0001 0.0852 0.0853

24:20:00 0.0000 0.0000 0.0000 0.0000 0.0847 0.0847

24:30:00 0.0000 0.0000 0.0000 0.0000 0.0841 0.0841

24:40:00 0.0000 0.0000 0.0000 0.0000 0.0836 0.0836

24:50:00 0.0000 0.0000 0.0000 0.0000 0.0831 0.0831

25:00:00 0.0000 0.0000 0.0000 0.0000 0.0826 0.0826

25:10:00 0.0000 0.0000 0.0000 0.0000 0.082 0.082

25:20:00 0.0000 0.0000 0.0000 0.0000 0.0815 0.0815

25:30:00 0.0000 0.0000 0.0000 0.0000 0.081 0.081

25:40:00 0.0000 0.0000 0.0000 0.0000 0.0805 0.0805

25:50:00 0.0000 0.0000 0.0000 0.0000 0.08 0.08

26:00:00 0.0000 0.0000 0.0000 0.0000 0.0795 0.0795

26:10:00 0.0000 0.0000 0.0000 0.0000 0.079 0.079

26:20:00 0.0000 0.0000 0.0000 0.0000 0.0785 0.0785

26:30:00 0.0000 0.0000 0.0000 0.0000 0.078 0.078

26:40:00 0.0000 0.0000 0.0000 0.0000 0.0775 0.0775

26:50:00 0.0000 0.0000 0.0000 0.0000 0.0771 0.0771

27:00:00 0.0000 0.0000 0.0000 0.0000 0.0766 0.0766

27:10:00 0.0000 0.0000 0.0000 0.0000 0.0761 0.0761

27:20:00 0.0000 0.0000 0.0000 0.0000 0.0756 0.0756

27:30:00 0.0000 0.0000 0.0000 0.0000 0.0751 0.0751

27:40:00 0.0000 0.0000 0.0000 0.0000 0.0747 0.0747

27:50:00 0.0000 0.0000 0.0000 0.0000 0.0742 0.0742

28:00:00 0.0000 0.0000 0.0000 0.0000 0.0737 0.0737

28:10:00 0.0000 0.0000 0.0000 0.0000 0.0733 0.0733

28:20:00 0.0000 0.0000 0.0000 0.0000 0.0728 0.0728

28:30:00 0.0000 0.0000 0.0000 0.0000 0.0724 0.0724

28:40:00 0.0000 0.0000 0.0000 0.0000 0.0719 0.0719

28:50:00 0.0000 0.0000 0.0000 0.0000 0.0715 0.0715

29:00:00 0.0000 0.0000 0.0000 0.0000 0.071 0.071

29:10:00 0.0000 0.0000 0.0000 0.0000 0.0706 0.0706

29:20:00 0.0000 0.0000 0.0000 0.0000 0.0701 0.0701

29:30:00 0.0000 0.0000 0.0000 0.0000 0.0697 0.0697

29:40:00 0.0000 0.0000 0.0000 0.0000 0.0693 0.0693
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Time 
(hh:mm:ss)

Rain 
(mm)

Sewer Loss 
(mm)

Net Rain 
(mm)

Runoff 
(m³/s)

Baseflow 
(m³/s)

Total Flow 
(m³/s)

29:50:00 0.0000 0.0000 0.0000 0.0000 0.0688 0.0688

30:00:00 0.0000 0.0000 0.0000 0.0000 0.0684 0.0684

30:10:00 0.0000 0.0000 0.0000 0.0000 0.068 0.068

30:20:00 0.0000 0.0000 0.0000 0.0000 0.0675 0.0675

30:30:00 0.0000 0.0000 0.0000 0.0000 0.0671 0.0671

30:40:00 0.0000 0.0000 0.0000 0.0000 0.0667 0.0667

30:50:00 0.0000 0.0000 0.0000 0.0000 0.0663 0.0663

31:00:00 0.0000 0.0000 0.0000 0.0000 0.0659 0.0659

31:10:00 0.0000 0.0000 0.0000 0.0000 0.0655 0.0655

31:20:00 0.0000 0.0000 0.0000 0.0000 0.0651 0.0651

31:30:00 0.0000 0.0000 0.0000 0.0000 0.0646 0.0646

31:40:00 0.0000 0.0000 0.0000 0.0000 0.0642 0.0642

31:50:00 0.0000 0.0000 0.0000 0.0000 0.0638 0.0638

32:00:00 0.0000 0.0000 0.0000 0.0000 0.0634 0.0634

32:10:00 0.0000 0.0000 0.0000 0.0000 0.063 0.063

32:20:00 0.0000 0.0000 0.0000 0.0000 0.0626 0.0626

32:30:00 0.0000 0.0000 0.0000 0.0000 0.0623 0.0623

32:40:00 0.0000 0.0000 0.0000 0.0000 0.0619 0.0619

32:50:00 0.0000 0.0000 0.0000 0.0000 0.0615 0.0615

33:00:00 0.0000 0.0000 0.0000 0.0000 0.0611 0.0611

33:10:00 0.0000 0.0000 0.0000 0.0000 0.0607 0.0607

33:20:00 0.0000 0.0000 0.0000 0.0000 0.0603 0.0603

33:30:00 0.0000 0.0000 0.0000 0.0000 0.06 0.06

33:40:00 0.0000 0.0000 0.0000 0.0000 0.0596 0.0596

33:50:00 0.0000 0.0000 0.0000 0.0000 0.0592 0.0592

34:00:00 0.0000 0.0000 0.0000 0.0000 0.0588 0.0588

34:10:00 0.0000 0.0000 0.0000 0.0000 0.0585 0.0585

34:20:00 0.0000 0.0000 0.0000 0.0000 0.0581 0.0581

34:30:00 0.0000 0.0000 0.0000 0.0000 0.0577 0.0577

34:40:00 0.0000 0.0000 0.0000 0.0000 0.0574 0.0574

34:50:00 0.0000 0.0000 0.0000 0.0000 0.057 0.057

35:00:00 0.0000 0.0000 0.0000 0.0000 0.0567 0.0567

35:10:00 0.0000 0.0000 0.0000 0.0000 0.0563 0.0563

35:20:00 0.0000 0.0000 0.0000 0.0000 0.056 0.056

35:30:00 0.0000 0.0000 0.0000 0.0000 0.0556 0.0556

35:40:00 0.0000 0.0000 0.0000 0.0000 0.0553 0.0553
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Time 
(hh:mm:ss)

Rain 
(mm)

Sewer Loss 
(mm)

Net Rain 
(mm)

Runoff 
(m³/s)

Baseflow 
(m³/s)

Total Flow 
(m³/s)

35:50:00 0.0000 0.0000 0.0000 0.0000 0.0549 0.0549

36:00:00 0.0000 0.0000 0.0000 0.0000 0.0546 0.0546

36:10:00 0.0000 0.0000 0.0000 0.0000 0.0542 0.0542

36:20:00 0.0000 0.0000 0.0000 0.0000 0.0539 0.0539

36:30:00 0.0000 0.0000 0.0000 0.0000 0.0536 0.0536

36:40:00 0.0000 0.0000 0.0000 0.0000 0.0532 0.0532

36:50:00 0.0000 0.0000 0.0000 0.0000 0.0529 0.0529

37:00:00 0.0000 0.0000 0.0000 0.0000 0.0526 0.0526

37:10:00 0.0000 0.0000 0.0000 0.0000 0.0522 0.0522

37:20:00 0.0000 0.0000 0.0000 0.0000 0.0519 0.0519

37:30:00 0.0000 0.0000 0.0000 0.0000 0.0516 0.0516

37:40:00 0.0000 0.0000 0.0000 0.0000 0.0513 0.0513

37:50:00 0.0000 0.0000 0.0000 0.0000 0.0509 0.0509

38:00:00 0.0000 0.0000 0.0000 0.0000 0.0506 0.0506

38:10:00 0.0000 0.0000 0.0000 0.0000 0.0503 0.0503

38:20:00 0.0000 0.0000 0.0000 0.0000 0.05 0.05

38:30:00 0.0000 0.0000 0.0000 0.0000 0.0497 0.0497

38:40:00 0.0000 0.0000 0.0000 0.0000 0.0494 0.0494

38:50:00 0.0000 0.0000 0.0000 0.0000 0.0491 0.0491

39:00:00 0.0000 0.0000 0.0000 0.0000 0.0487 0.0487

39:10:00 0.0000 0.0000 0.0000 0.0000 0.0484 0.0484

39:20:00 0.0000 0.0000 0.0000 0.0000 0.0481 0.0481

39:30:00 0.0000 0.0000 0.0000 0.0000 0.0478 0.0478

39:40:00 0.0000 0.0000 0.0000 0.0000 0.0475 0.0475

39:50:00 0.0000 0.0000 0.0000 0.0000 0.0472 0.0472

40:00:00 0.0000 0.0000 0.0000 0.0000 0.0469 0.0469

40:10:00 0.0000 0.0000 0.0000 0.0000 0.0467 0.0467

40:20:00 0.0000 0.0000 0.0000 0.0000 0.0464 0.0464

40:30:00 0.0000 0.0000 0.0000 0.0000 0.0461 0.0461

40:40:00 0.0000 0.0000 0.0000 0.0000 0.0458 0.0458

40:50:00 0.0000 0.0000 0.0000 0.0000 0.0455 0.0455

41:00:00 0.0000 0.0000 0.0000 0.0000 0.0452 0.0452

41:10:00 0.0000 0.0000 0.0000 0.0000 0.0449 0.0449

41:20:00 0.0000 0.0000 0.0000 0.0000 0.0446 0.0446

41:30:00 0.0000 0.0000 0.0000 0.0000 0.0444 0.0444

41:40:00 0.0000 0.0000 0.0000 0.0000 0.0441 0.0441

Printed from the ReFH Flood Modelling software package, version 2.2.6029.28099

Page 9 of 14



Time 
(hh:mm:ss)

Rain 
(mm)

Sewer Loss 
(mm)

Net Rain 
(mm)

Runoff 
(m³/s)

Baseflow 
(m³/s)

Total Flow 
(m³/s)

41:50:00 0.0000 0.0000 0.0000 0.0000 0.0438 0.0438

42:00:00 0.0000 0.0000 0.0000 0.0000 0.0435 0.0435

42:10:00 0.0000 0.0000 0.0000 0.0000 0.0433 0.0433

42:20:00 0.0000 0.0000 0.0000 0.0000 0.043 0.043

42:30:00 0.0000 0.0000 0.0000 0.0000 0.0427 0.0427

42:40:00 0.0000 0.0000 0.0000 0.0000 0.0425 0.0425

42:50:00 0.0000 0.0000 0.0000 0.0000 0.0422 0.0422

43:00:00 0.0000 0.0000 0.0000 0.0000 0.0419 0.0419

43:10:00 0.0000 0.0000 0.0000 0.0000 0.0417 0.0417

43:20:00 0.0000 0.0000 0.0000 0.0000 0.0414 0.0414

43:30:00 0.0000 0.0000 0.0000 0.0000 0.0412 0.0412

43:40:00 0.0000 0.0000 0.0000 0.0000 0.0409 0.0409

43:50:00 0.0000 0.0000 0.0000 0.0000 0.0406 0.0406

44:00:00 0.0000 0.0000 0.0000 0.0000 0.0404 0.0404

44:10:00 0.0000 0.0000 0.0000 0.0000 0.0401 0.0401

44:20:00 0.0000 0.0000 0.0000 0.0000 0.0399 0.0399

44:30:00 0.0000 0.0000 0.0000 0.0000 0.0396 0.0396

44:40:00 0.0000 0.0000 0.0000 0.0000 0.0394 0.0394

44:50:00 0.0000 0.0000 0.0000 0.0000 0.0391 0.0391

45:00:00 0.0000 0.0000 0.0000 0.0000 0.0389 0.0389

45:10:00 0.0000 0.0000 0.0000 0.0000 0.0387 0.0387

45:20:00 0.0000 0.0000 0.0000 0.0000 0.0384 0.0384

45:30:00 0.0000 0.0000 0.0000 0.0000 0.0382 0.0382

45:40:00 0.0000 0.0000 0.0000 0.0000 0.0379 0.0379

45:50:00 0.0000 0.0000 0.0000 0.0000 0.0377 0.0377

46:00:00 0.0000 0.0000 0.0000 0.0000 0.0375 0.0375

46:10:00 0.0000 0.0000 0.0000 0.0000 0.0372 0.0372

46:20:00 0.0000 0.0000 0.0000 0.0000 0.037 0.037

46:30:00 0.0000 0.0000 0.0000 0.0000 0.0368 0.0368

46:40:00 0.0000 0.0000 0.0000 0.0000 0.0365 0.0365

46:50:00 0.0000 0.0000 0.0000 0.0000 0.0363 0.0363

47:00:00 0.0000 0.0000 0.0000 0.0000 0.0361 0.0361

47:10:00 0.0000 0.0000 0.0000 0.0000 0.0358 0.0358

47:20:00 0.0000 0.0000 0.0000 0.0000 0.0356 0.0356

47:30:00 0.0000 0.0000 0.0000 0.0000 0.0354 0.0354

47:40:00 0.0000 0.0000 0.0000 0.0000 0.0352 0.0352
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Time 
(hh:mm:ss)

Rain 
(mm)

Sewer Loss 
(mm)

Net Rain 
(mm)

Runoff 
(m³/s)

Baseflow 
(m³/s)

Total Flow 
(m³/s)

47:50:00 0.0000 0.0000 0.0000 0.0000 0.035 0.035

48:00:00 0.0000 0.0000 0.0000 0.0000 0.0347 0.0347

48:10:00 0.0000 0.0000 0.0000 0.0000 0.0345 0.0345

48:20:00 0.0000 0.0000 0.0000 0.0000 0.0343 0.0343

48:30:00 0.0000 0.0000 0.0000 0.0000 0.0341 0.0341

48:40:00 0.0000 0.0000 0.0000 0.0000 0.0339 0.0339

48:50:00 0.0000 0.0000 0.0000 0.0000 0.0337 0.0337

49:00:00 0.0000 0.0000 0.0000 0.0000 0.0335 0.0335

49:10:00 0.0000 0.0000 0.0000 0.0000 0.0332 0.0332

49:20:00 0.0000 0.0000 0.0000 0.0000 0.033 0.033

49:30:00 0.0000 0.0000 0.0000 0.0000 0.0328 0.0328

49:40:00 0.0000 0.0000 0.0000 0.0000 0.0326 0.0326

49:50:00 0.0000 0.0000 0.0000 0.0000 0.0324 0.0324

50:00:00 0.0000 0.0000 0.0000 0.0000 0.0322 0.0322

50:10:00 0.0000 0.0000 0.0000 0.0000 0.032 0.032

50:20:00 0.0000 0.0000 0.0000 0.0000 0.0318 0.0318

50:30:00 0.0000 0.0000 0.0000 0.0000 0.0316 0.0316

50:40:00 0.0000 0.0000 0.0000 0.0000 0.0314 0.0314

50:50:00 0.0000 0.0000 0.0000 0.0000 0.0312 0.0312

51:00:00 0.0000 0.0000 0.0000 0.0000 0.031 0.031

51:10:00 0.0000 0.0000 0.0000 0.0000 0.0308 0.0308

51:20:00 0.0000 0.0000 0.0000 0.0000 0.0306 0.0306

51:30:00 0.0000 0.0000 0.0000 0.0000 0.0305 0.0305

51:40:00 0.0000 0.0000 0.0000 0.0000 0.0303 0.0303

51:50:00 0.0000 0.0000 0.0000 0.0000 0.0301 0.0301

52:00:00 0.0000 0.0000 0.0000 0.0000 0.0299 0.0299

52:10:00 0.0000 0.0000 0.0000 0.0000 0.0297 0.0297

52:20:00 0.0000 0.0000 0.0000 0.0000 0.0295 0.0295

52:30:00 0.0000 0.0000 0.0000 0.0000 0.0293 0.0293

52:40:00 0.0000 0.0000 0.0000 0.0000 0.0291 0.0291

52:50:00 0.0000 0.0000 0.0000 0.0000 0.029 0.029

53:00:00 0.0000 0.0000 0.0000 0.0000 0.0288 0.0288

53:10:00 0.0000 0.0000 0.0000 0.0000 0.0286 0.0286

53:20:00 0.0000 0.0000 0.0000 0.0000 0.0284 0.0284

53:30:00 0.0000 0.0000 0.0000 0.0000 0.0282 0.0282

53:40:00 0.0000 0.0000 0.0000 0.0000 0.0281 0.0281
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Time 
(hh:mm:ss)

Rain 
(mm)

Sewer Loss 
(mm)

Net Rain 
(mm)

Runoff 
(m³/s)

Baseflow 
(m³/s)

Total Flow 
(m³/s)

53:50:00 0.0000 0.0000 0.0000 0.0000 0.0279 0.0279

54:00:00 0.0000 0.0000 0.0000 0.0000 0.0277 0.0277

54:10:00 0.0000 0.0000 0.0000 0.0000 0.0275 0.0275

54:20:00 0.0000 0.0000 0.0000 0.0000 0.0274 0.0274

54:30:00 0.0000 0.0000 0.0000 0.0000 0.0272 0.0272

54:40:00 0.0000 0.0000 0.0000 0.0000 0.027 0.027

54:50:00 0.0000 0.0000 0.0000 0.0000 0.0269 0.0269

55:00:00 0.0000 0.0000 0.0000 0.0000 0.0267 0.0267

55:10:00 0.0000 0.0000 0.0000 0.0000 0.0265 0.0265

55:20:00 0.0000 0.0000 0.0000 0.0000 0.0264 0.0264

55:30:00 0.0000 0.0000 0.0000 0.0000 0.0262 0.0262

55:40:00 0.0000 0.0000 0.0000 0.0000 0.026 0.026

55:50:00 0.0000 0.0000 0.0000 0.0000 0.0259 0.0259

56:00:00 0.0000 0.0000 0.0000 0.0000 0.0257 0.0257

56:10:00 0.0000 0.0000 0.0000 0.0000 0.0255 0.0255

56:20:00 0.0000 0.0000 0.0000 0.0000 0.0254 0.0254

56:30:00 0.0000 0.0000 0.0000 0.0000 0.0252 0.0252

56:40:00 0.0000 0.0000 0.0000 0.0000 0.0251 0.0251

56:50:00 0.0000 0.0000 0.0000 0.0000 0.0249 0.0249

57:00:00 0.0000 0.0000 0.0000 0.0000 0.0248 0.0248

57:10:00 0.0000 0.0000 0.0000 0.0000 0.0246 0.0246

57:20:00 0.0000 0.0000 0.0000 0.0000 0.0245 0.0245

57:30:00 0.0000 0.0000 0.0000 0.0000 0.0243 0.0243

57:40:00 0.0000 0.0000 0.0000 0.0000 0.0241 0.0241

57:50:00 0.0000 0.0000 0.0000 0.0000 0.024 0.024

58:00:00 0.0000 0.0000 0.0000 0.0000 0.0238 0.0238

58:10:00 0.0000 0.0000 0.0000 0.0000 0.0237 0.0237

58:20:00 0.0000 0.0000 0.0000 0.0000 0.0235 0.0235

58:30:00 0.0000 0.0000 0.0000 0.0000 0.0234 0.0234

58:40:00 0.0000 0.0000 0.0000 0.0000 0.0233 0.0233

58:50:00 0.0000 0.0000 0.0000 0.0000 0.0231 0.0231

59:00:00 0.0000 0.0000 0.0000 0.0000 0.023 0.023

59:10:00 0.0000 0.0000 0.0000 0.0000 0.0228 0.0228

59:20:00 0.0000 0.0000 0.0000 0.0000 0.0227 0.0227

59:30:00 0.0000 0.0000 0.0000 0.0000 0.0225 0.0225

59:40:00 0.0000 0.0000 0.0000 0.0000 0.0224 0.0224
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Time 
(hh:mm:ss)

Rain 
(mm)

Sewer Loss 
(mm)

Net Rain 
(mm)

Runoff 
(m³/s)

Baseflow 
(m³/s)

Total Flow 
(m³/s)

59:50:00 0.0000 0.0000 0.0000 0.0000 0.0223 0.0223

60:00:00 0.0000 0.0000 0.0000 0.0000 0.0221 0.0221

60:10:00 0.0000 0.0000 0.0000 0.0000 0.022 0.022

60:20:00 0.0000 0.0000 0.0000 0.0000 0.0218 0.0218

60:30:00 0.0000 0.0000 0.0000 0.0000 0.0217 0.0217

60:40:00 0.0000 0.0000 0.0000 0.0000 0.0216 0.0216

60:50:00 0.0000 0.0000 0.0000 0.0000 0.0214 0.0214

61:00:00 0.0000 0.0000 0.0000 0.0000 0.0213 0.0213

61:10:00 0.0000 0.0000 0.0000 0.0000 0.0212 0.0212

61:20:00 0.0000 0.0000 0.0000 0.0000 0.021 0.021
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Appendix
Catchment descriptors *

Name Value User-defined value used?

Area (km²) 0.62 [0.52] Yes

ALTBAR 32 No

ASPBAR 356 No

ASPVAR 0.78 No

BFIHOST 0.66 [0.89] Yes

DPLBAR (km) 0.75 No

DPSBAR (mkm-¹) 33 No

FARL 1 No

LDP 1.4 No

PROPWET (mm) 0.49 [0.42] Yes

RMED1H 8.7 No

RMED1D 33.7 No

RMED2D 42.5 No

SAAR (mm) 612 No

SAAR4170 (mm) 742 No

SPRHOST 15.15 No

Urbext2000 0 [0.06] Yes

Urbext1990 0.01 No

URBCONC 0.41 No

URBLOC 0.38 No

Urban Area (km²) 0 [0.06] Yes

DDF parameter C -0.01 No

DDF parameter D1 0.42 No

DDF parameter D2 0.35 No

DDF parameter D3 0.24 No

DDF parameter E 0.25 No

DDF parameter F 2.27 No

DDF parameter C (1km grid value) -0.01 No

DDF parameter D1 (1km grid value) 0.42 No

DDF parameter D2 (1km grid value) 0.35 No

DDF parameter D3 (1km grid value) 0.24 No

DDF parameter E (1km grid value) 0.25 No

DDF parameter F (1km grid value) 2.26 No
Values in square brackets are the original values loaded from the FEH Web Service or FEH CD-ROM
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Institute of Hydrology Report No.124 - Flood Estimation for Small Catchments (IH124)
Flow Calculation 

User Defined

Calculated

Project No.

Project Title

Version No.

Calculation by: JMC Date: 01/10/2016

Checked by: KIMD Date: 02/11/2016

Return Period Flow Flow Flow

(years) (m
3
/s) (l/s) (Ml/d)

2 0.12 119 10.25

5 0.16 158 13.66

10 0.19 191 16.51

25 0.24 238 20.60

50 0.28 279 24.13

100 0.33 327 28.23

200 0.37 369 31.88

200+cc 0.44 443 38.25

OS Grid Ref NJ 14942 69173

AREA 62 Ha Catchment area. 

0.62 km
2

SAAR 612 mm From FEH CD-ROM / literature. 

NB If catchment not defined in FEH, assume SAAR from neighbouring FEH-defined catchments

SOIL 0.35 SOIL = 0.15 x (WRAP1) + 0.30 x (WRAP2 ) + 0.40 x (WRAP3) + 0.45 x (WRAP4) + 0.50 x (WRAP5) 

(See Winter Rain Acceptance Potential Map)

WRAP Class 1 2 3 4 5

Factor 0.15 0.3 0.4 0.45 0.5

Fraction 0 0.5 0.5 0 0

QBARrural

QBARrural 0.13 m
3
/s QBAR = 0.00108*AREA

0.89
*SAAR

1.17
*SOIL

2.17 
(IH124 7.1)

if site is <50ha Area Reduction Factor 1.24 (ratio of size of site to 50ha)

QBARrural (adjusted) 0.13 m
3
/s Applicable if area is < 50 ha

QBARurban

CWI 83.56 Catchment Wetness Index SAAR <835 >=835

CWI =0.1745*SAAR-23.238 =0.0024*SAAR+120.5

CIND 24.24 Catchment Index CIND = 102.4*SOIL+0.28*(CWI-125) (IH124 7.2)

NC 0.77 Rainfall Continentality Factor NC = 0.92-0.00024*SAAR (for 500≤SAAR≤1100mm) 0.77312

NC = 0.74-0.000082*SAAR (for 1100≤SAAR≤3000mm) 0.689816

URBAN 0 Fraction of catchment under urban land use

QBARurban/QBARrural 1.00 QBARurban/QBARrural = [1+URBAN]^2NC*[1+URBAN{(21/CIND)-0.3}] (IH124 7.4)

QBARurban 0.13 m
3
/s

For conservative design, choose higher of QBARurban and QBARrural

QBAR 0.13 m
3
/s

Hydrometric Area 1 See map opposite for hydrometric areas within Scotland

Growth Curve Factors

2 5 10 25 50 100 200 500

N Scotland 1 0.9 1.2 1.45 1.81 2.12 2.48 2.8 3.25

S Scotland 2 0.91 1.11 1.42 1.81 2.17 2.63 3 3.45

Qreturn period (m
3
/s) 0.12 0.16 0.19 0.24 0.28 0.33 0.37 0.43

(Growth factors and hydrometric areas taken from CIRIA SUDS Manual C697)

368688

Hopeman

NC

1

Region Hydrometric Area

(IH124 7.3)

Return Period

Flow Summary:
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1.0 Introduction  & Proposal  



1.1 This statement sets out the background, provides an overview of the site and corresponding proposals alongside a review of relevant 
development plan policy (Moray Council LDP 2015 and the 2020 emerging LDP) as well as other material planning considerations. The 
Town and Country Planning (Scotland) Act 1997, as amended by the Planning (Scotland) Act 2006 which requires all planning applications 
to be determined in accordance with adopted Development Plan policies unless material considerations indicate otherwise.  

1.2 This statement demonstrates that we have assessed the proposals against the current (2015) and emerging (2020) development plan(s) 
and considered relevant material considerations including the Council’s Supplementary Guidance regarding Affordable Housing, Climate 
Change, Urban Design (and Quality Audits) alongside the relevant Development polices for Industry/ Business.  

1.3 The site although not specifically identified for housing within the Local Development Plan, does benefit from being identified within the 
LDP for development (Business Use). In Summary this statement is in support of our client’s proposal to demolish a previous service station/ 
car garage which has fallen into a state of disrepair, clear the site and construct a retail unit, a small light industrial business starter unit and 
2no blocks of residential cottage style flats (Cawdor).   
 
1.4 Located on a ‘brownfield’ site, it is dilapidated and in a severe state of disrepair, readily suitable for redevelopment.  Situated on the main 
B9040 through Hopeman spanning from Lossiemouth westerly towards Burghead it detracts significantly on Eastern approach into 
Hopeman. The area has a number of local amenities including Hopeman Primary School, Hopeman Stores, and Post Office (Premier), Cost 
cutters, a general store, hairdressers and beauty salon, a butcher shop, a chemist, a fish & chip shop and recreational facilities. There is 
currently no supermarket provision.  

1.5 We propose a high-quality, place-making focused development of homes suitable for the location and site, a small retail and business 
element which would provide employment - supporting local economy growth, providing space for a small local business/ businesses to grow 
as well as reducing the need for local residents to commute into Elgin or the larger town centres to access a supermarket facility. We 
conclude that the proposals accord with development plan policies and other material considerations and as such should be approved in line 
with the LDP and deliver much needed new affordable housing for the area, bring employment opportunities, improve the character and 
approach into Hopeman, improve pedestrian and cycle ways and reduce travel thus providing a greener, more accessible place.  
 

1.6 The site is identified within the LDP as designated for Business Use, but it is clear that the site is not being utilised for business use and 
will without substantial investment, deteriorate further over time.  We propose high-quality, cottage style flats 1 and 3/4 storey, (amended 
elevations have been submitted with this statement, following review of planning and objection commentary) suitable for the location and site 
as well as a light industrial business starter unit to ensure the business element of the site remains.  

 
 
 
 
1.7 The planning application and this statement is accompanied by a number of supporting documents, including: 



- Amended Drawings following consultation    - Flood Risk Assessment  
- Drainage Impact Assessment  - Transport Statement  
- Retail Statement    - Bat Survey  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.0 Site Information  
2.1 Site Description   



 
2.1.1 The Site extending to 0.67ha, is currently a brownfield site located South of Forsyth 
Street (B9040) The Northern edge of the boundary is bound by this road which is the 
main route through the town from Lossiemouth in the East towards Burghhead. 

2.1.2 Adjacent to the site, on the opposite side of Forsyth street, it is lined with residential 
property, this is mixed with single storey terraced standstone cottage dwellings which 
have undergone refurbishment and now bore painted white render fronts, with upgraded 
slate roofing alongside detached bungalows with a more modern palette and a large 
detached sandstone dwelling, which consists of slate roofing and timber windows and 
doors.   2.1.3 Part of the Eastern boundary from Forsyth Street to within 1/3 of the site is 
bound by a block work wall (bearing no historical significance), which leads to the edge of 
an existing industrial unit, changing to kerbing which leads towards the rear of the site.  
 

 
2.1.4 Beyond the eastern boundary line, is a business premises, currently occupied by 
Tulloch of Cummings, this building looks almost residential in appearance, and is more 
modern than the sandstone residential properties on the opposite side of Forsyth Street.  

2.1.5 The Western Edge is bound by a sandstone wall leading to an existing traditional 
stone front house, this runs approximately ¾ of the way towards the back of the site, with 
hedge planting along the remainder of the boundary. It is proposed that both shall remain 
untouched.  
 
2.1.6 Bounding the South edge of the site is a telephone exchange, which is in poor 
condition with spalling render, decaying metal doors and dilapidated brickwork.  Further 
south lies gently undulating farmland, with scattered farm buildings.  

 

 
 

 

 

EXISTING SITE IMAGES  



 
View on approach along the B9040 heading West towards Burghead 

 

Looking inwards to the proposed site from the North West corner  

 



Residential Properties adjacent to the proposed site entrance  
 

 

 

 

 

 

 

 

 

 

 
View along lane off of Inverugie Road towards the old telephone exchange   



2.2 Planning History of the Site   
89/00952/ADV   October 1989  Advertising consent to erect free standing pole  Granted 
95/00498/FUL  July 1995 Extension to garage to add spare parts store  Granted  
16/01799/APP  January 2017  Application to extend existing garage building  Granted (Never Constructed) 

2.2.1 3 historical applications can be found on the Moray Council planning pages, from 1989 – 2017.  The first was an application for signage to 
be erected directly off of Forsyth Street to highlight as a garage/ car sales for passing trade.  It was inevitable a large volume of traffic would be 
attracted to the site, however established structured parking was never created.  

2.2.2 The second application in July 1995 was an application to extend the garage to create a parts store, details/ drawings were not available 
on the Moray Council website, but it is apparent from visiting the site a small store was constructed on the western gable of the existing garage 
building. 

2.2.3 In 2017 a further application was made with the intention of extending the garage to double the footprint in size. Although approved, this 
was never constructed.  At some stage (unknown) a temporary unit has been added, this adjoins the garage and it is apparent it has been in-
situ for a significant period of time.   
 

2.3 Current Use of Site    
2.3.1 Currently a brownfield site, it was obvious on visiting that although once a thriving car garage and car sales location, the site has fallen 
into a serious state of disrepair. There is no operational business currently on the site, and it has not been operational for some time.  It is 
understood that the previous owner had been using the garage facility for personal use having taken up employment elsewhere. Historically, 
the site also had facility as a working filling station, there is a clear point of entry and exit from Forsyth Street and a small central island still 
apparent as to where the pumps would have been located previously. The nature of the business on the site historically would have 
undoubtedly attracted a high volume of traffic, both for access to the filling station and those arriving to deposit vehicles for repair at the garage. 
Entry and exit points do not constitute formal junctions and would certainly not comply with today’s roads safety standards. It is believed 
although not known for certain that the bus stop adjacent to the site (concealed within a lane) would have been erected sometime after the 
garage business was established on the site.  

2.3.2 There is a palisade fence which houses a small enclosed yard area, this was previously used as a storage area for a gardening services 
business, and this is no longer occupied now lying dormant.   

2.3.3 The driving factor behind the proposals for a mixed use development is that historical precedents exploring the above suggests the site 
requires careful consideration regarding the success of business use only upon the site largely due to a more rural setting, and although 
contrary to plans set out in the current and evolving Moray Council LDP, mixed use is something that should be considered when assessing our 
client’s application to allow the regeneration of a prominent site regenerating the area, injecting a new sense of purpose.  



3.0 Supporting Design Statement  
3.1 Site Layout & Design   
3.1.1 SUMMARY OF PROPOSAL  
This statement is submitted to Moray Council in support of our planning application proposals for Business, Retail and Residential development 
on a site as described above.  The application seeks detailed planning permission for the erection of: 
 
  - 2 no blocks of cottage flats, comprising of 8 dwellings  
  - 372sqm Retail Unit 
  - 111sqm Light industrial business starter  
  - Associated Parking and Infrastructure 
 - Landscaping 
  - Improved Pedestrian and Cycleways  

 
3.1.2 CONTEXT AND MASS 
Located close to the centre of Hopeman, the site is an ideal location for local residents to reach the site easily on foot or bicycle, which our 
proposals address by creating a new crossing point on Forsyth Street allowing the site to become accessible safely with the previous footpath 
stopping abruptly on the western edge. As the main vehicular route through the town, used well by both local residents commuting largely 
towards Lossiemouth, Elgin and Burghead, it is also a highly popular costal route for tourists.   

The Business Unit proposed is single storey build with designated parking to the front ensuring the business element under the sites 
designation is the most prominent on the Eastern approach.  Proposed materials are in keeping with the larger unit immediately behind on the 
adjoining site and it is proposed the metal cladding will conform to a grey pallet to compliment the use of grey Caithness stone on the main 
elevation of the retail unit and the residential.  
 
The proposed retail element has been positioned directly off of Forsyth Street with parking easily accessible via a newly compliant formal 
junction from Forsyth Street.  The retail element proposed is single storey, with the massing of the residential units located at the back of the 
site (Southern Edge) to remain sympathetic to the streetscape along Forsyth Street. They have also been positioned to ensure no 
overshadowing to the existing residential property on the Western boundary. The entrance to the retail unit has been situated on the North East 
side, this allows it to be closest to the proposed new crossing point on Forsyth Street and to allow bicycle hoops to be carefully positioned on 
the wider section of the footpath.  

The proposed residential units are known as ‘Cawdor’ and are 1 ¾ stories, this is to ensure the proposed massing is in keeping with the 
existing residential style(s) within Hopeman. Living and Kitchen areas are at the front of the blocks to ensure maximum North light, and to offer 
views out towards Forsyth Street and towards the newly landscaped areas at the front.  Bedrooms have been located to the rear to give 



maximum privacy and views from 1st floor beyond the telephone exchange to the undulating farmland in the south. Bathrooms have been 
positioned within the East and West gables further privacy is offered by applying obscure glazing.  

 
 
 

3.1.3 MATERIALITY  
BUSINESS (INDUSTRIAL UNIT):   
It is proposed to use a contemporary external materials and finishes palette. This would include the use of a high-quality metal cladding system 
(Kingspan or Equivalent).  The main elements light grey in colour with doors, framing, flashings in a darker grey to compliment the use of stone 
on the Forsyth street elevation of the retail unit and in keeping with the stained grey timber/ Caithness stone proposed for the residential units 
at the rear of the site.  
     
External Walls – 80mm Composite insulate metal panel (goosewing grey) Metal roof trims and flashings (graphite grey) 
Roofing -  80mm Composite Insulated metal roof panels (goosewing grey) Metal roof trims and flashings (graphite grey)  
Windows/ Rooflights – Double glazed units  
Insulated Sectional Overhead Doors – Metal (meets secure by design criteria) RAL 7024 Graphite Grey 
Personnel Doors – Metal (meets secure by design criteria) RAL 7024 Graphite Grey  
 
 
 

 

  

 

  

 

 

 

 

 



RETAIL: 
It is proposed to use a contemporary external materials and finishes palette. This would include the use of high-quality Kingspan metal standing 
seam roof tiles, modern K-Rend roughcast render wall finishes with larch timber cladding and Caithness stone cladding a contemporary but 
complimentary detail on the Forsyth street elevation to relate to the adjacent stone used on facing residential properties. The Service Yard to 
the rear would be enclosed using a high quality powder coated metal post with timber infill system to ensure    
 
External Walls Type 1 – Smooth K-Rend White Render 
External Walls Type 2 - 145x23mm 'NORDIC SPRUCE' VERTICAL SHIPLAP TIMBER EXTERNAL CLADDING BOARD 
External Walls Type 3 – Caithness Stone Cladding Panel (grey) 
Roofing – Metal Kingspan standing seam roof panels (grey)  
Windows -  Powder coated aluminium finish – Ral 7043 Traffic Grey  
Doors – Powder coated aluminium finish – Ral 7043 Traffic Grey 

  

  
 

  

 
 
 
RESIDENTIAL:  
It is proposed to use a contemporary external materials and finishes palette. This would include the use of high-quality concrete smooth grey 
roof tiles, modern K-Rend roughcast render wall finishes with larch timber cladding and elements of Caithness stone. Sensitive boundary 
treatments would be provided to give a modern aesthetic character and aid place making.   
 
External Walls – Smooth White Render/ Timber cladding/ Caithness Stone  
Roofing – Marley Edgemere Grey with Teracotta Ridge 
Windows – Timber Stained Grey  
Doors – Timber stained Grey  

 

 
 
 

 



3.1.4 ROADS & PARKING 
A new junction is proposed, formed off of Forsyth Street to the left of the proposed retail unit leading into the site.  A new layby is also proposed 
directly in front of the retail unit which prevents large commercial vehicles entering or turning within the proposed site, all retail deliveries would 
arrive into the layby, to be offloaded and taken into the store through the back of house entrance (refer to Drawing L-106 Proposed Elevations).  
It has been considered however that refuse vehicles will have to enter the site to reach the residential bin store, and a Swept Path analysis has 
been prepared in support of this application. (Refer to 10054-C-40). The service yard for the retail element is accessible only on foot via the 
service lane running upside the western edge or via rear doors through back of house.  

 
Residential, Retail and Business premise Parking has been kept distinctly separate, with residential park situated closest to the flats and clear 
of all retail & business proposed spaces. There are designated parking bays allocated for business use, they are accessible directly from 
Forsyth Street and are located to the front of the industrial unit.  A further 12 bays have been designated for residential parking only, positioned 
immediately in front of the residential blocks, it is intended bay no’s would be allocated and appropriate signage installed to highlight spaces are 
for residential use only.  In addition there are 21 spaces provided for retail, under Moray Council parking guidelines, this falls short by 2 spaces, 
this has also been considered however and given the rural location and following discussions with the Co-op it is evident from precedents 
within the retail statement, carpark areas are unexpected to ever require full capacity. It is also expected that with improved pedestrian and 
cycle ways both within and immediately outside the boundary this will greatly reduce parking need.  2 Spaces have been allocated as disabled, 
with a space identified for electrical vehicle charging. Initial proposals had shown parking bays allocated within the proposed loading bay, these 
have subsequently been removed and reallocated to the rear. (Refer to L-0003B Proposed Site Plan).   Proposals align with guidance set out in 
the Moray Council 2015 LDP as noted below;  
 
“On all streets a minimum of 75% of car parking must be provided to the side or rear and behind the building line with a maximum of 25% car 
parking within the front curtilage or on street,”  
 
Cycle Bays are to be provided to the left of the proposed entrance into the retail unit, with 2 additional cycle storage areas highlighted 
immediately outside both residential units.  
 
3.1.5 IMPROVED PEDESTRIAN AND CYCLEWAYS 
New connections would be created with the existing road and path network to allow for the provision of a walkable neighbourhood, which is 
safe and well integrated into the surrounding area.  A crossing is proposed to the left of the proposed junction over Forsyth Street allowing 
pedestrians and cyclists a safe route of passage with the majority of those on foot/ cycle to be approaching from the North where the majority of 
residential properties lie. A second crossing point as indicated on the proposed site plan is located within the newly formed junction allowing 
both pedestrian and cyclists a safe point of crossing to approach the proposed retail element, or to safely pass through the site to the third 
proposed crossing leading towards the proposed residential units.  
 
Additional street lighting would be proposed in line with legislation and consultation with Moray Council’s Roads and Transport team.  
Specifically to ensure the newly formed junction is well lit, as well as the relocation of existing street lighting which is currently located where the 



new junction is to be formed. The carpark would include additional street lighting along with feature bollard lighting to highlight pedestrian 
routes and promote wayfinding. A BT box located in front of the retail unit where the existing footpath disconnects would remain in its current 
location. Cycle hoops are proposed for both the retail and residential to promote greener travel, and to reduce the volume of traffic visiting the 
site.  
 
3.1.6 DRAINAGE AND SUDS 
A fully detailed DIA has been prepared and will be submitted in support of this submission (Document Ref 10045/Civil/R001) It is intended that 
Roads, Parking and Roof (Surface Treatment) will be treated by means of an existing offsite swale and detention basin, This was constructed 
200m west of the site as part of a Springfield Homes development further treatment is proposed by use of porous paving which will be added 
as a feature within the parking areas.  Full details are provided within the DIA.  Foul connections will be made into the existing Scottish Water 
network.    
 
3.1.7 LANDSCAPING  
Areas of landscaping are proposed principally fronting the north elevations of the residential units, this is to provide screening from the car 
parking area and to conceal the roadside bin stores necessary for refuse collection.  The strip of landscaping will create a distinct boundary 
between residential and retail/ business and will consist of semi mature trees with shrub and bulb planting beneath. . Appropriate hedgerow and 
tree planting would be retained along the East and Western boundary edges of the site, ensuring undisturbed privacy to neighbouring plots.  
 

 

 

 

 

 

 

 

 

 

 

Extract from Moray Council LDP 2015 highlighting area designation 
 



 

3.2 Proposed Industrial     
Scottish Planning Policy requires development plans to designate sites that meet the diverse needs of different types and sizes of business in a 
way that is flexible enough to accommodate changing circumstances. The top priority of the Community Planning Partnerships 10 year plan, 
Moray 2026 is “a growing, diverse and sustainable economy.” (Moray Council LDP 2020).  The introduction of a modern new, light industrial 
unit which has the adaptability to be easily reconfigured internally to potentially accommodate 2 small businesses, has been designed with a 
small start-up business in mind.  

In rural areas the Council would wish to support economic development and sustain employment in rural areas. The policy seeks to support 
rural business proposals that fit into the environment and can be adequately serviced. Locational need is where it is necessary for a proposed 
development to be located at or in close vicinity of the development site; necessary in this context means more than convenience. (Moray 
Council LDP 2020 - DP5 Business & Industry. 

Given that the site is earmarked for Business use, it is not expected that this element will be contentious.  

 

3.3 Proposed Retail  
3.3.1 It is important to note that a full detailed Retail Statement has been prepared and will be submitted in support of this application.  This 
report was prepared by: 

North Plan Development  
2nd Floor Tay House  
Glasgow  
G2 4JR  

The proposed retail element is a single storey building comprising of 372sqm, along with associated landscaping, parking and improved 
pedestrian routes. A service yard is to be located at the rear, however it is important to note that the yard would be accessible by foot only, with 
all deliveries received within a proposed loading bay at the front of the store, this would remove the need for any delivery vehicles to have to 
enter or exit the site.  

3.3.2 The Moray LDP 2015 sets out a vision that places an emphasis on supporting Scottish Government’s aims of promoting sustainable 
economic growth, promoting a generous housing land supply, along with a low carbon economy and emphasis on design and place making. Its 
spatial strategy directs the main growth towards the area’s largest settlements. It places implementation of its priorities via a series of primary 
policies, these are reviewed hereafter. The site sits within the settlement of Hopeman, as identified in the adopted LDP.   Whilst part of the site 



is affected by Policy I1, which supports business and industrial uses, the front part of the application site, over which the Co-op store is 
proposed, appears to be ‘white land’ and so that part is not affected by Policy I1. 

“Small shops that are intended to primarily serve the convenience needs of a local neighbourhood within a settlement boundary will be 
supported. Depending on scale, proposals may be required to demonstrate that they will not have an unacceptable adverse impact on the 
vitality and viability of the network of town centres (Table 6), by a Retail Impact Assessment or Retail Statement. Within a neighbourhood one 
unit of up to 400m² designed to meet the day to day convenience needs of the neighbourhood will be supported. DP7 retail and town centres” 
(Moray Council LDP 2020) 

 
3.4 Proposed Residential  
 
3.4.1 The site proposals are considered to provide an opportunity for much-needed and wholly affordable housing which could support local 
facilities and amenities. The site is not identified for housing in the Local Development Plan however recognising Scottish Government’s pledge 
to deliver 50,000 affordable homes over the next 5 years, the Local Housing Strategy’s priority for the delivery of traditional affordable housing 
for rent and the need for these in rural locations we would request that this proposal is attributed significant weight to allow for an acceptable 
departure from the LDP in this instance.  It has been agreed with Moray Council via email exchange on that a commuted sum would be paid in 
support of the application. 
The SHIP states that “a commuted payment will be sought from developers where … the planning proposals would require multi tenure/multi 
use provision under one communal roof structure e.g. a block of flats or mixed residential/commercial buildings.  
 
* Policy H9 is not applicable as the number of units proposed does not meet the current threshold of 10 units.  

3.4.2 SPP suggests that in ‘rural areas, and increasingly in urban areas, innovative and flexible approaches will be required to deliver 
affordable houses in suitable numbers.’ In looking at exceptional cases for rural areas planning authorities can allocate land for affordable 
housing which would generally not receive planning permission if it were for market housing only. PAN 2/2010, presents as a further option the 
promotion of sites ‘specifically for affordable housing to meet requirements identified in the Housing Need and Demand Assessment (HNDA) 
and Local Housing Strategy (LHS). This approach is most likely to be appropriate for small scale sites within or adjoining existing villages to 
provide for locally arising needs.’ In the absence of such a policy approach, other proactive alternatives to promote affordable housing to come 
forwards, such as a more flexible approach on delivering sites like this, should be encouraged.  
 
“Housing Land Requirement / Housing Supply Targets Scottish Planning Policy requires local development plans to take a longer term 
approach to housing land. The Scottish Government has ambitious targets for the provision of 50,000 new affordable homes through the “More 
Homes Scotland” initiative. An “effective” supply of land for housing is a key aspect of delivering this ambition and meeting wider housing need 
and demand.” (Moray Council LDP 2020) 



3.4.3 Policy E9 Settlement Boundaries states that ‘boundaries are drawn around each of the towns, villages and rural communities 
representing the limit to which these settlements can expand during the Local Development Plan period’. It further states that ‘development 
proposals immediately out with the boundaries of these settlements will not be acceptable, unless the proposal is a designated “LONG” term 
development site which is being released for development under the terms of Policy H2. 

3.4.3 The settlement boundaries are defined on the proposals maps for the purpose of guiding development to the towns and villages 
sustainably, preventing ribbon development and maintaining a clear distinction between the built up area and the countryside. The Forsyth 
Road development is within the settlement boundary, so it is therefore not going against the limitations set out within the LDP.  Development of 
this site would not unduly impact on Hopeman’s countryside hinterland and in doing so would not represent an erosion of its character or 
setting.   

3.4.4 The selected Cawdor style has been proposed to allow for fully accessible flatted properties to cater for a wide variety of potential 
residents from first time buyers, small families, to pensioners. The introduction of housing with a retail element in such close proximity supports 
residents within this site, but also within the new homes which have been approved for construction to the west and those within existing 
residential areas towards the North.  

 

 
 
 
 
 
 
 
 
 
 



4.0 Key Planning Requirements 
4.1 Sustainability & Energy Efficiency   
4.1.1 The materials used within construction will be locally sourced where possible, tendering for the project will be restricted to locally based 
contractors. 

 
BUSINESS/ INDUSTRIAL: 
The business starter unit(s) have been designed to be unheated, however, composite insulated panels are being utilized, ready for tenants to 
line out should they wish to. This forward thinking creates a superior comfort to the units, minimising the need for heating within the buildings. 

The unit(s) have extensive roof lights to maximising daylight. The buildings will make use of energy efficient fittings, with LED energy efficient 
lighting specified by the M&E consultants. External lighting to the building will have three settings to be ‘on’, ‘off’ or ‘auto’, as required and to 
lower electricity consumption. The unit(s) are to remain unheated and any heating system would be to the tenant’s specification at a later stage.  

The units will be naturally ventilated through the sectional overhead doors and pass door to the front of each unit. The WCs will be 
mechanically ventilated. 

 
RETAIL: 
The retail unit has been designed to allow natural light and ventilation internally without the need for mechanical extraction.  Walls floor and roof 
are specified to better the values set out within the Scottish Building Standards.  
 

HOUSING:  
The residential units have been designed with a focus on sustainability, carbon reduction and customer energy saving through highly efficient 
building fabric specification, technology and renewable energy sources. The houses have been orientated to take best advantage of passive 
solar gain with maximum North and South light throughout the day.  The design ensures, all dwellings will be fitted with triple glazed high 
performance timber windows. Narrow plan forms allow for good natural daylighting 

The houses incorporate enhanced day lighting using large windows and natural ventilation as considered potentially greater value and more 
user friendly than technologically driven techniques.  

The houses are also to have good air tightness, and the floors, walls and roof are well insulated. Bettering the requirements set out within the 
Scottish Building Standards. 

 
 



 
4.2 Active Travel  
A transport survey is being undertaken as part of this application for Planning. This report will cover items relating to public transport, cycling 
and driving.  The site as a whole provides ample parking which is clearly defined and designated to each specific element.  
 
PUBLIC TRANSPORT 
Situated on the B9040 which acts as he main through route within Hopeman, there are a number of bus stops located along Forsyth Street with 
one immediately adjacent to the proposed site. A frequent bus service along this route makes the site easily accessible by use of public 
transport. Introducing a safer pedestrian crossing point on Forsyth Street ensures the adjacent bus stop is utilised.  

CAR CHARGING POINTS 
An electric car charging point is proposed and located to the rear of the site to promote the use of electric cars. These charging points will be 
fed by a landlords electricity supply, under current legislation and on approval by the Scottish Energy Trust.  It is proposed that the charge point 
available will be a fast charge point, and the bay will be easily identifiable with signage and demarcation.  

CYCLING 
Cycle racking has been incorporated to encourage cycling to work and business premises this is detailed within the transport statement which 
has been prepared to accompany this design statement.  

The promotion of cycling is intended to reduce CO2 emissions and promote healthy lifestyle and wellbeing. The site makes best use of this by 
incorporating cycle bays in close proximity to the retail entrance and by incorporating 2 no cycle stores in close proximity to the entrances on 
the rear of the residential blocks. 
 
 
4.3 Resource Efficiency  
WATER 
The small unit(s) proposed use is for WCs and wash hand basins meaning water consumption is low. Within the retail unit again it is expected a 
maximum of 6-7 staff with a minimal staffroom/ tea prep area proposed. Residential units will allow for the collection of rainwater to be 
harvested for use in landscaped/ garden areas.  
 
The surface water drainage and rainwater run-off from the units is dealt with by means of an offsite SUDS system, full details can be found in 
the accompanying DIA as noted above. Porous paviours will be used within the car park area to provide and additional level of treatment if 
required. The drainage has been designed holistically for the site by the engineers, creating a comprehensive solution that will be agreeable to 
Scottish Water. 
 



WASTE  
Business: 
The nature of the tenants would suggest that the majority of waste will be light industrial and should be within lease agreements that this must 
be disposed of responsibly and appropriately, and should be included within individual tenancy agreements. 

Retail: 
Waste will be stored within the secure service area at the rear of the store. The co-op have a detailed waste management strategy to promote 
recycling.  Waste is collected from the store under private arrangements.  
 
Residential: 
Bin Stores have been located in close proximity to the residential blocks, and will comprise of secure lockable units. A further bin store has 
been provided on the edge of the residential parking area to allow ease of collection by the local authority on designated days.  

 

4.4 Climate Change Adaption     
Designed Building Flexibility 
The proposed starter unit has been designed with the intention of promoting small scale business and start-up companies. The unit is perfectly 
suited to accommodate a small business but has been designed in a way that internal division is possible to split the unit and accommodate 2 
smaller businesses. The retail unit will be constructed as a ‘shell’ and will be leased on a long term arrangement, the space could be 
refurbished to accommodate other business use if the retail element was unsuccessful.  
 
Flood Prevention 
As above – Drainage & SUDS  
 

Low maintenance Build Materials 
Robust and low maintenance building materials have been specified with the intention of reducing maintenance needs as well as any impact 
and pollution from carrying out maintenance works. 
 

 

 
 
 



4.0 Conclusion       
Now within a serious state of disrepair, with no past or current interest to redevelop with the exception of our client, there is a risk that without 
the gaining of consent to do so the site will become dormant and fall further into a state of dilapidation having a detrimental effect on the charm 
and character that is Hopeman. Once a former filling station/ garage, with potential to extend and adapt, sadly these proposals never came to 
fruition.   
 
It is highlighted very clearly in the Moray Council LDP 2015 alongside the evolving 2020 LDP this site is designated for Business Use only. 
However, the proposals set out in this report are intended to offer a mixed use development that we feel has been carefully considered, one 
that we feel has the best chance of success given that precedent shows this area is unlikely to thrive if developed solely for business use. The 
proposed residential element is not significant with only 8 dwellings proposed, but one which we feel will bring a renewed sense of community 
and place to the area.  The retail element is a small footprint and should not be viewed as a large scale commercial entity, but a far smaller 
retail outlet, which will offer residents an accessible option by foot or cycle preventing unnecessary travel to the larger surrounding towns.  

Our client’s intention is to work with Moray Council and the local residents to ensure that any approved proposal enhances the area not solely 
by regeneration of the site, but also by making significant contribution to the upgrade of areas out with the site boundary to ensure a safe, 
secure and accessible environment improving both pedestrian and cycle links.  

 

 

 

 

 

   

 



















































































































GPRS
Connectivity

WCS

OLEV

Grant
Fundable

IP Rated &
UV Stabilised

LED Amenity
Lighting

Branding & Colour
Options Available

EV Driver
Multi-Device Access

The BASICCHARGE:EV CHARGE.ONLINE pedestal replicates 
Rolec’s world-leading Classic utility pedestal, which provides a 
simple and effortless EV charging experience for all users. 

This versatile, future-proof pedestal allows free-to-use charging 
and/or a simple pay-to-charge solution via the EV driver’s 
smartphone. 

Available in either 1way or 2way versions, providing Mode 3 fast 
charging in 3.6kW or 7.2kW speeds, this unit features a GPRS 
antenna communication connection.

BASICCHARGE:EV
WCS

EV CHARGE.ONLINE

Type 2, Mode 3 Charging Socket(s) 
(GPRS Communication)

3.6kW or 7.2kW

MANUFACTURED IN THE UK

PRODUCT FEATURES 
 • Mode 3 (IEC 61851-1) fast charging
 • Available in 1way / 2way & 3.6kW (16A) / 7.2kW (32A) versions
 • Type 2 (IEC 62196) charging socket(s) c/w security hatchlock(s)
 • Photocell controlled LED amenity lighting head
 • Surface or root mountable
 • Built-in AC overload and fault current protection
 • Built-in DC sensitive protection
 • Built-in LED charging status indicator socket halo(s)
 • Built-in class 1 MID compliant kWh meter(s)
 • EV driver Pay-to-Charge smartphone integration
 • OLEV Grant Fundable under the Workplace Charging Scheme
 • Easy to install & maintain
 • IP rated
 • UV stabilised
 • Corrosion resistant

Unit shown: BASICCHARGE:EV
EV CHARGE.ONLINE

2way Socket (Type 2) Charging Pedestal
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EV Charging

See the EV CHARGE.ONLINE Overview for details

EV CHARGE.ONLINE PAY-TO-CHARGE
PAYMENT PARTNERS/ASSOCIATES

https://drive.google.com/open?id=1lR5u_zTDRz2qpAouCkLM5M9_X6PTj4iW
https://drive.google.com/file/d/1lR5u_zTDRz2qpAouCkLM5M9_X6PTj4iW/view?usp=sharing


Head office contact:
t: +44 (0) 1205 724754
f: +44 (0) 1205 724876
rolec@rolecserv.co.uk

Rolec Services Ltd
Ralphs Lane, Frampton West
Boston, Lincolnshire
UK. PE20 1QUT

 @RolecEV
 /Rolec-Services

www.rolecserv.com

Images are for marketing purposes only and are not contractual © 2020

Product Code EVGM0210 EVGM0211 EVGM0220 EVGM0221

Charging Socket(s) 1x Type 2 (IEC 62196) 2x Type 2 (IEC 62196)

Rated Output 3.6kW 7.2kW 3.6kW 7.2kW

Rated Current 16A 32A 16A 32A

Charge Protocol Mode 3

Input Voltage 230V AC/50Hz (Single Phase)

AC Overload Protection 1x 20A 1x 40A 2x 20A 2x 40A

AC Fault Protection 30mA

DC Fault Protection 6mA

Cable Terminals 3 x 35mm

Communications GPRS (Recommended signal strength of 14 CSQ or above)

Standby Consumption Approx 0.3kW per day

Certifications & 
Compliances

EV Charging Compliance – EN 61851-1:2001,  
EN 61851-21:2002, EN 61851-22:2002

Wiring Regulations – BS 7671
EMC Compliance – EN 61000-6-3:2007, EN 61000-6-2:2005 

Safety Compliance (LVD) – 2014/35/EU 
Environmental Protection – Enclosure IP65, Socket IP54  

(BS EN 60529:1992+A2:2013)

Dimensions 205mm x 1130mm x 205mm (W x H x D)

Pedestal Material High impact resistant aluminium composite outer shell

Internal Chassis Heavy duty, hot dipped galvanised steel

Operating Temperature -30°C to +50°C

Standard Body Colour Black (Other colours available upon request)

EV CHARGE.ONLINE
 • Built-in modem and GPRS signal antenna
 • Built-in roaming Sim card connects directly to the strongest signal 
 • Smart charging control via the EV Charge.Online mobile app*
 • EV Charge.Online Back Office management system* 

OPTIONS & ACCESSORIES
 • Load Manager system (electrical distribution management)

 • Corporate branding (colours, logo badge, etc.)

 • Galvanised steel ground mounting base
 • Protection barriers
 • Charge point signage
 • EV charging cables (Type 1 to Type 2 or Type 2 to Type 2) 

EV CHARGE.ONLINE PAY-TO-CHARGE PARTNERS/ASSOCIATES

EVBCCOGD-WCS-04

SPECIFICATIONS 

11
30

m
m

205mm 205mm

185mm 185mm

13
0

m
m

*Full App functionality dependent on chosen data management plan, 
please refer to the EVCharge.Online Overview Sheet for more information
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Response to Transportation Comments 
Date Comments Received: 11th August 2020 
Planning Ref: 20/00474/APP 
 
This Response has been prepared in response to the comments received from Moray 
Council in regards to the above application for proposed retail, residential and light 
industrial on land located of Forsyth Street Hopeman. Comments received are in black, 
responses are noted in Green.  
 
   
1.0 Parking 
 
1.1 Food Retail Unit (371 sqm) = 6 per 100sqm = 22 Standard spaces (of which 2 Rapid EV  

charging spaces required), 2 PTW Spaces, 3 Disabled Spaces, 3 cycle spaces.   
The actual available retail space is 232sqm (BoH = 139sqm).  In reference to the current 
available parking standards legislation set by Moray Council, Appendix 2 notes “a 
maximum of 6spaces/100m2 of GFA” it does not differentiate between standard or 
disabled bays. Our current proposals are calculated at 5.66/100m2 of GFA.  As a 
precedent, the approved planning application for a Co-op store in Lhandbryde, 
(15/02252/APP) was approved on the basis 190sqm (retail space) 94sqm (BoH) = Total 17 
spaces which was inclusive of disabled bays.    
 
Please refer to the updated site plan (Revision E) which includes 22 Bays for retail 
inclusive of 2no PTW spaces, 2 disabled (1 highlighted as residential but can be changed) 
and 3 Cycle spaces. We also note there were no EV charge points installed at this location, 
it is therefore difficult to understand why 2 are required on what is considered a small 
development (not major).  
 
In addition to the above, please refer to the Transport Statement (Section 2.16) which 
notes:  

 
  “However, given that some of the residential parking will be vacant during key retail  
   demand periods, it is not considered necessary to apply the full food retail parking  
   requirement to the site given the potential for shared use.  
 
   Co-op who are the likely tenant of the proposed unit, are comfortable that the proposed  
   provision is sufficient to accommodate demand based on knowledge of operations at  
   similar sized stores in areas with compatible characteristics.  Given the remote location of  
   the store, the proposed unit includes a larger storage area than would be standard, as  
   such applying the full parking ratio to this area is onerous.  
 
  It is also hoped that consideration will be given to the improved pedestrian and cycle routes  
  carefully designed to promote green travel.   Close proximity to the adjacent bus stop and  
   the fact the site is located on a main bus route through Hopeman should also be  
  considered.  As each application is assessed individually we trust through the above  
  response and any subsequent discussions provide a suitable outcome on the required  
  level of parking.  
 
1.2  Light Industrial Unit (111 sqm) = 4 per 100sqm = 4 spaces.  
  Correct No as per site plan.  
 
1.3  8no 2 Bed Flats =3 per flat (+1 per 4 flats for visitor parking) = 16 standard spaces and 2  
  visitor spaces (EV provision required for a minimum of 1 space per flat), 1 secure cycle  
  store per flat.  
  Correct No as per updated site plan. 16 + 2 visitor 
 
 



1.4  No details for the proposed siting of EV charging points and cable access have been  
  submitted. Details required.   
  We have undertaken several surveys for the site at significant expense, in order to provide   
    a fully detailed design strategy for EV charge points, we would require input from a suitably  
  qualified engineer. This is unreasonable to expect the client to incur such expense without  
  securing planning. There is no reason why this could not be conditioned.   
 
  Whilst we can provide a generic brochure (attached on email response to Lisa McDonald  
  31/08),  this is not necessarily what will be installed and is dependent on changing  
  legislation, grant availability and other external factors. As with all developments, the feed  
  for the EV charge points would be as per the Scottish Energy Trust Scotland guidelines –  
  whereby the Landlord would pay for the energy supply for a min of 12 months. Charge  
  posts will be located centrally at the front of the spaces, and these will most likely be fed  
  from a meter within the communal stairs within the residential elements, however as noted  
  above, routes would be agreed at detailed design to offer a cost effective solution.  
 
1.5  Swept paths for key (difficult) parking spaces have not been provided.   
            All parking spaces and courts have been designed to the required guidelines. 
  However please indicate exactly which spaces this is required for to enable us to further  
            assess. Visibility splays from the junction have been demonstrated, and spaces set back  
  adequately from the proposed junction.   Please refer to Appendix A of the transport  
  statement.  
 
2.0 Deliveries/ Servicing 
2.1  Commercial/Retail development should provide all loading and other servicing to be carried  
  out on site. Frontage layby servicing should only be considered acceptable where there is  
  no other viable alternative. This site is of an adequate size to accommodate dedicated  
  servicing for the retail unit within the site.  
  As indicated within the supporting Transport Statement, the Co-Op store will only require  
  one large vehicle delivery per day which will be parked within the lay-by for a maximum of  
  30mins on average. In addition there will be 4 short stay deliveries from small vehicles  
            of under 10 minutes duration. Accommodating the service vehicle within the site would  
            require a larger turning facility and internal loading area as a minimum which will have a  
            detrimental impact on the site layout and development potential. Forsyth Street has    
            on-street parking along the full length which limits visibility at junctions and there has been  
            no issue with accidents (see attached accident data).   
 
  Compromising the development potential of a site for a vehicle movement which occurs    
  once a day would not be consistent with good land use planning principles and would   
  result in a layout being dictated by a low frequency large vehicle movement which is not  
  consistent with the principles of Designing Streets.   
 
  Convenience stores are often served by lay-by arrangement or direct street front loading  
  bays which are consistent with the proposals at Hopeman.  Indeed, the Co-Op store at St  
  Andrew’s Road, Lhanbryde has a very similar arrangement with a lay-by on the store  
  frontage which is within the car park access visibility splay and was supported by MC.  The  
  co-op would be more than happy to ensure the layby is fully utilised by others and would be  
  happy for this to be conditioned as was the case at the Lhanbryde store.   Furthermore, the  
  Lhanbryde example also has a bus stop on the opposite side from the store which would  
  again be within the visibility splay.   
 
  There are numerous examples of service lay-by’s and loading bays at convenience stores  
  throughout Scotland which result in a temporary reduction in visibility splay at access  
  junctions which are considered acceptable given the temporary nature of the restriction.   
  Indeed, many of the existing junctions on Forsyth Street experience a similar restriction to  
  visibility given the lack of controlled on-street parking along the route and it should be  
  noted that there are no recognised accident concerns based on current data.   



 
  The applicant is prepared to promote a Traffic Regulation Order to ensure that the lay-by is  
  used for loading only.  Furthermore, the applicant and convenience store operator would  
  be agreeable to a planning condition requiring a delivery management strategy to be  
  submitted and approved by MC to ensure that delivery times are out with busy periods on  
  Forsyth Street and safe delivery protocol is followed at all times.   
 
  Further to the above having carefully considered the site layout, it would seem more  
   problematic if a delivery vehicle were to enter the site, and position to drop deliveries to  
  within the service yard area and potentially block in residents.  On rubbish collection days,  
  this could provide further issue if you have 2 larger vehicles trying to enter or turn within the  
  site at the same time.  
   
   
2.2  No vehicular swept paths have been provided for Refuse Collection Vehicles (RCV’s) to  
  demonstrate that the proposals are feasible and safe. Swept paths for a fire tender which  
  were submitted on Drawing 10045-C-401 are not acceptable.  
  Please refer to Appendix B of TS.  We are unsure as to why the drawing demonstrating  
  adequate turning provision for a fire appliance is not acceptable? Please also find attached   
  MacLeod Jordan drawing, 1002, providing evidence of a working swept path for refuse  
  vehicle. 
 
2.3  Large vehicles parking in the layby would obscure visibility for vehicles exiting the car park  
  which is a road safety issue. A Stage 1/2 Road Safety Audit is required for the proposal.  
  A stage 1 / 2 road safety audit would be undertaken at the detailed design stage and would   
  accompany the RCC design package for the access junction and delivery lay-by.   
  
  Forsyth Street has on-street parking along the full length which limits visibility at junctions  
  and there has been no issue with accidents (see attached accident data).  The loading bay  
  would only be occupied for 30mins per day which is not excessive and the time can be  
  controlled to quieter times of the day. 
 
3.0 Site Layout 
 
3.1  No visibility splay details have been provided for the site access onto the B9040. )Visibility  
  splay required 2.4m x 70m in both directions). The potential for larger vans and service  
  vehicles to block visibility splay is not acceptable.  
   See Appendix A of TS. 
 
3.2  Residential bins are shown located within the curtilage of the flatted units. A bin store is  
  also shown to the northwest of the flats Access to the bin store for refuse collection is  
  obstructed by the ‘Plant Area’ this arrangement is not considered viable. Revised 
   Proposals for bin storage and collection are required. 
  Please refer to updated site plan showing repositioning of bin storage. It is proposed to  
            have a centrally located bin store/collection point at the front of the residential properties. 
            We are currently awaiting a response from Moray Council Environmental & Commercial  
            Services on their preference for individual or communal bins for this development. 
 
3.3  There is only 0.5m offset between the parking bays and the entrance to the retail unit. This  
  will require customers to use the disabled bay hatched area to access the store and some  
  disabled customers will have to go around the rear of the parking space to enter the store.  
  Disabled users accessing vehicles may temporarily block access to the store whilst  
  entering and exiting vehicles, this arrangement is unacceptable. Revised proposals  
  required to ensure access will not be obstructed and disabled parking us useable. EV  
  provision also needs to provide for disabled parking/access. 
            Please refer to updated site plan – Revision E    
 



3.4  Residents of the cottage flats have no traffic free route from their properties to the footways  
  along the frontage of the site and all users will have to walk through a busy retail car park.  
  This is a safety issue.  
  Please refer to updated site plan (Revision E), a pedestrian route is proposed from Forsyth  
  street to the residential elements alongside the Eastern edge of the site. This offers a traffic  
  free unobstructed pathway.  

 
4.0 Connectivity 
 
4.1  No details have been submitted which identify where customers would come from, and the  
  routes they would use to access the site, or comparisons of the pre and post development  
  trips and movements to identify where the most appropriate crossing points should be  
  provided and whether a crossing island may be necessary.  
  See Chapter 4 of the TS. Please also note diagrammatic arrows shown on site plan which  
  clearly indicate pedestrian routes. The siting of crossing point(s) have been located by  
  taking pedestrian routes into consideration.  Taking into account all previous comments,  
  the site has now been amended to provide a fully pedestrianised route from Forsyth street  
  to the residential elements with no further crossing points.   
 
4.2  No assessment of existing accident data for the B9040 has been submitted. See attached  
  accident information.  Accident reviews are required to consider the previous 5 years.  We  
  have included 10 years as there are no accidents at the site frontage in this period  
  indicating that there is no road safety issue near to the site.  One minor accident located  
  near to Mill field Drive which is not relevant to the site proposals. 
 
5.0 Infrastructure 
 
5.1  The existing (and proposed) street lighting has not been shown.  
  This is not required for planning and should be agreed at RCC stage.  It is not acceptable  
  to expect the applicant to take on costs for a fully detailed lighting design layout at this  
  stage.  
 
5.2   Existing telecoms infrastructure which would require to be relocated has not been shown.  
  Please refer to attached sketch proposal (Dwg 10045-C-501). Again this is a detailed  
  element, however it is expected that all overhead BT cabling will be removed as part of the  
  demolition works and all new development will be served via underground ducts.  This  
  would require consultation with BT and input from a suitably qualified engineer.  
 
5.3   A Street Engineering Review (SER) is required for the proposed development.   
  A small cul de sac is all that can be provided given the site boundary etc. It is felt that this  
  is extremely unnecessary. 
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1.0 Introduction 

1.1. Noise Solutions Ltd (NSL) has been commissioned by Springfield Real Estate Management 

Limited to undertake a planning-stage noise assessment for a proposed mixed-use 

development to the south of Forsyth Street, Hopeman. The development comprises two 

residential buildings, a 4000 sq ft retail unit and a 1200 sq ft light industrial Starter unit. 

1.2. This report presents the results of an environmental noise survey, the applicable policies and 

guidance, and a noise impact assessment demonstrating the suitability of the site for the 

proposed residential development. 

1.3. Guidance is provided on plant noise emissions from the proposed retail store, and an 

assessment is made of noise from delivery activities. 

1.4. An outline assessment is made of noise from the light industrial unit. 

1.5. To assist with the understanding of this report a brief glossary of acoustic terms can be found 

in Appendix A.  A more in-depth glossary of acoustic terms can be assessed at the following 

web address http://www.acoustic-glossary.co.uk/. 

2.0 Site layout and development proposals 

2.1. The site is located to the south of the Forsyth Street, Hopeman, to the east of its junction with 

Inverugie Road. 

2.2. The proposed development comprises eight flats within two two-storey buildings at the south 

of the site, and a 4000 sq ft retail store and 1200 sq ft industrial unit at the north, flanking the 

access road. The middle of the site is occupied by retail and residential car parking. 

2.3. The retail unit is to be within a single-storey detached building with a monopitch roof. The 

customer entrance will be on the east elevation, with service doors on the north and south 

elevations. Plant serving the store will be located in a service yard to the south of the store, at 

the western edge of the site. A delivery bay for the retail store will be located on the Forsyth 

Street frontage adjacent to the store building and thereby reducing the haul distance for trolleys 

and cages to a minimum. 

2.4. The light industrial Starter unit is to be within a single storey detached building with a roller 

shutter door and a parking bay in front. 

2.5. Appendix B contains an aerial photograph showing the site and surrounding area, with an 

overlay of the proposed development. A site plan and elevations of each building are shown in 

Appendix C. 

http://www.acoustic-glossary.co.uk/
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3.0 Noise policy 

Scottish Planning Policy, PAN and TAN 

3.1. PAN 1/2011 provides guidance and advice in relation to noise and Scottish planning policy.   

3.2. Technical Advice Note – Assessment of noise published by the Scottish Government sets out a 

methodology of assessing the impact of a new noise source on noise sensitive residential 

property. The change in noise level, LAeq,T before and after the development is operational is 

assigned a Magnitude according to the following: 

Table 1 Assigning Magnitudes of noise impact 

Magnitude 
Change in noise level, LAeq,T dB 
(After – Before) 

Major ≥5 

Moderate 3 to 4.9 

Minor 1 to 2.3 

Negligible 0.1 to 0.9 

No change 0 

Moray Council 

3.3. James, Harris, Senior Environmental Health Officer at Moray Council, has advised1 that: 

I would anticipate the noise consultant to consider the application in particular with respect 

to BS 4142:2014 and consider all significant noise aspects, including the use and times of 

operation of the delivery area. Other relevant guidance that may be considered is the 

consideration of the application against internal noise rating (NR) curves whereby, in the  

absence of tonality, NR 25 within a living apartment with window ajar would be appropriate 

during daytime hours (0700-2300 hours) to protect the existing residential amenity, and 

NR 20 in a bedroom during night time (2300 to 0700 hours).BS 8233: 2014 contains further 

comment on noise rating curves. 

 
1 Letter refernce 20/01712/PLANEH, 20/03686/GCOMP dated 27 May 2020 
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4.0 Acoustic Standards and Guidance  

Institute of Acoustics Professional Practice Guidance 

4.1. The Institute of Acoustics published a guidance document for new residential development in 

May 2017, in conjunction with the ANC and the Chartered Institute of Environmental Health, “to 

provide practitioners with guidance on a recommended approach to the management of noise 

...”. While that document was prepared with the English planning system in mind, it does provide 

appropriate guidance for all residential use. 

4.2. The document advocates a two-stage process for consideration of noise affecting new 

residential developments. Stage 1 is an initial risk assessment of the proposed development site, 

based on the ambient noise levels in the area. Stage 2 recommends consideration of four main 

elements: 

▪ demonstration of a “good acoustic design process” 

▪ observation of internal noise guidelines 

▪ an assessment of noise affecting external amenity areas 

▪ consideration of other relevant issues 

4.3. The initial risk assessment considers the indicative daytime and night-time equivalent 

continuous noise levels which indicates an “increasing risk of adverse effect” with increasing 

noise levels2. 

4.4. For Stage 2, the ProPG document recommends that the guidance in BS 8233:2014 is followed. 

BS 8233:2014 Guidance on Sound Insulation and Noise Reduction for 
Buildings. 

4.5. This Standard provides recommended guideline values for internal noise levels within dwellings 

which are similar in scope to guideline values contained within the World Health Organisation 

(WHO) document, Guidelines for Community Noise (19993). These guideline noise levels are 

shown in Table 2, below: 

 
2 Figure 1, IoA ProPG for New Residential Development, May 2017 
3 World Health Organisation Guidelines for Community Noise, 1999 
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Table 2 BS 8233:2014 Desirable Internal Ambient Noise Levels for Dwellings 

Activity Location 07:00 to 23:00 
hours 

23:00 to 07:00 
hours 

Resting Living room 35 dB LAeq,16h - 

Dining Dining room/area 40 dB LAeq,16h - 

Sleeping (daytime resting) Bedroom 35 dB LAeq,16h 30 dB LAeq,8h 

4.6. BS 8233:2014 advises that: “regular individual noise events…can cause sleep disturbance. A 

guideline value may be set in terms of SEL or LAmax,F depending on the character and number of 

events per night. Sporadic noise events could require separate values.” While the current edition 

of the standard gives no specific guidance on internal night-time LAmax sound levels, the previous 

edition4 recommended that: 

For a reasonable standard in bedrooms at night, individual noise events (measured with F 

time-weighting) should not normally exceed 45 dB LAMax. 

4.7. The standard also provides advice in relation to design criteria for external noise. It states that: 

“for traditional external areas that are used for amenity space, such as gardens and patios, 

it is desirable that the external noise level does not exceed 50 dB LAeq,T, with an upper 

guideline value of 55 dB LAeq,T which would be acceptable in noisier environments. However, 

it is also recognized that these guideline values are not achievable in all circumstances 

where development might be desirable.  

In higher noise areas, such as city centres or urban areas adjoining the strategic transport 

network, a compromise between elevated noise levels and other factors, such as the 

convenience of living in these locations or making efficient use of land resources to ensure 

development needs can be met, might be warranted. In such a situation, development 

should be designed to achieve the lowest practicable levels in these external amenity 

spaces, but should not be prohibited. 

... 

In high-noise areas, consideration should be given to protecting these areas by screening 

or building design to achieve the lowest practicable levels. Achieving levels of 55 dB LAeq,T 

or less might not be possible at the outer edge of these areas, but should be achievable in 

some areas of the space.” 

 
4 BS 8233:1999 Sound insulation and noise reduction for buildings – Code of practice 
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BS 4142:2014 Methods for Rating and Measuring Industrial and 
Commercial Sound 

4.8. British Standard (BS) 4142:2014 describes a method for rating and assessing sound of an 

industrial or commercial nature, which includes:  

▪ Sound from industrial and manufacturing processes; 

▪ Sound from fixed installations which comprise mechanical and electrical plant and 

equipment;  

▪ Sound from the loading and unloading of goods and materials at industrial and/or 

commercial premises; and  

▪ Sound from mobile plant and vehicles that is an intrinsic part of the overall sound 

emanating from premises or processes, such as that from forklift trucks, or that from train 

or ship movements on or around an industrial and/or commercial site.  

4.9. The industrial or commercial sound is assessed outside a dwelling or premises used for 

residential purposes, upon which sound is incident.  

4.10. The procedure contained in BS 4142 is to quantify the “specific sound level”, which is the 

measured or predicted level of sound from the source in question over a one hour period for 

the daytime and a 15-minute period for the night-time. Daytime is defined in the standard as 

07:00 to 23:00 hours, and night-time as 23:00 to 07:00 hours.  

4.11. The specific sound level is converted to a rating level by adding penalties on a sliding scale to 

account for either potentially tonal or impulsive elements. The standard sets out objective 

methods for determining the presence of tones or impulsive elements, but notes that it is 

acceptable to subjectively determine these effects.  

4.12. The penalty for tonal elements is between 0dB and 6dB, and the standard notes: “Subjectively, 

this can be converted to a penalty of 2 dB for a tone which is just perceptible at the noise 

receptor, 4 dB where it is clearly perceptible, and 6 dB where it is highly perceptible.”  

4.13. The penalty for impulsive elements is between 0dB and 9dB, and the standard notes: 

“Subjectively, this can be converted to a penalty of 3 dB for impulsivity which is just perceptible 

at the noise receptor, 6 dB where it is clearly perceptible, and 9 dB where it is highly perceptible.”  



89408 Planning Noise Assessment Report  
Mixed-use development, Forsyth Street, Hopeman 
 

 

Page 6 
 
 

4.14. The background sound level should be established in terms of the LA90 noise index. The 

standard states that the background sound level should be measured over a period of sufficient 

length to obtain a representative value. This should not normally be less than 15-minute 

intervals. The standard states that: “A representative level ought to account for the range of 

background sound levels and ought not automatically to be assumed to be either the minimum 

or modal value.” 

4.15. The assessment outcome results from a comparison of the rating level with the background 

sound level. The standard states:  

a) Typically, the greater this difference, the greater the magnitude of the impact. 

b) A difference of around +10 dB or more is likely to be an indication of a significant adverse 

impact, depending on the context.  

c) A difference of around +5 dB is likely to be an indication of an adverse impact, depending 

on the context. 

d) The lower the rating level is relative to the measured background sound level, the less 

likely it is that the specific sound source will have an adverse impact or a significant adverse 

impact. Where the rating level does not exceed the background sound level, this is an 

indication of the specific sound source having a low impact, depending on the context.  

Adverse impacts include, but are not limited to, annoyance and sleep disturbance. Not all 

adverse impacts will lead to complaints and not every complaint is proof of an adverse 

impact.”  

The standard goes on to note that: “Where background sound levels and rating levels are 

low, absolute levels might be as, or more, relevant than the margin by which the rating 

level exceeds the background. This is especially true at night.”  

4.16. In addition to the margin by which the Rating Level of the specific sound source exceeds the 

Background Sound Level, the 2014 edition places emphasis upon an appreciation of the context, 

as follows:  

“An effective assessment cannot be conducted without an understanding of the reason(s) 

for the assessment and the context in which the sound occurs/will occur. When making 

assessments and arriving at decisions, therefore, it is essential to place the sound in 

context.” 
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4.17. BS 4142 requires uncertainties in the assessment to be considered, and where the uncertainty is 

likely to affect the outcome of the assessment, steps should be taken to reduce the uncertainty. 

5.0 Environmental sound levels 

Environmental sound survey 

5.1. An unattended environmental sound pressure level survey was undertaken between 12:30 hours 

on Friday 21st August and 12:30 hours on Monday 24th August 2020. Measurements were made 

on Forsyth Street, at position L1 as shown in Appendix B. 

5.2. Full details of the surveys are provided in Appendix D with a history graph of the unattended 

measurements.  

5.3. The relevant results of the survey have been summarised in Table 3 below.  

Table 3 Summary of survey results 

Measurement 
location 

Measurement period 

Range of recorded sound pressure levels (dB) 

LAeq(15mins) LAFmax(15mins) LA10(15mins) LA90(15mins) 

Forsyth Street 
(L1) 

Daytime (07.00 – 23.00 
hours) 53 - 69 76 - 96 47 - 73 32 - 56 

Night-time (23.00 – 07.00 
hours) 32 - 65 40 - 86 32 - 69 28 - 46 

5.4. The data presented above are the free-field levels recorded from the meter. 

5.5. Table 4 below presents the incident free field noise levels at L1 in terms of daytime and night-

time levels measured during the monitoring period.  

Table 4 Daytime and night-time sound pressure levels (free field levels) 

Period Parameter Sound pressure level, dB 

21 Aug 2020 daytime* LAeq,T 65 

21-22 Aug 2020 night-time LAeq,8hours 56 

22 Aug 2020 daytime LAeq, 16 hours 65 

22-23 Aug 2020 night-time LAeq, 8 hours 56 

23 Aug 2020 daytime LAeq, 16 hours 64 

23-24 Aug 2020 night-time LAeq, 8 hours 56 

24 Aug 2020 daytime* LAeq,T 66 

Overall daytime LAeq, 16 hours 65 

Overall night-time LAeq, 8 hours 56 
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*not complete 16 hour measurements. 

5.6. Measured octave band sound pressure levels corresponding to the overall values above are 

given in Table 5. 

Table 5 Measured octave band sound pressure levels at the measurement location 

Period 

Incident sound pressure levels (dB) at Octave Band Centre 
Frequencies (Hz) 

dB(A) 63 125 250 500 1000 2000 4000 8000 

Daytime Leq, 16 hours 65 62 60 59 63 57 50 44 65 

Night-time Leq, 8 hours 56 50 49 49 54 50 43 33 57 

Background sound levels 

5.7. Background (LA90 15min) sound levels have been analysed to determine representative values, as 

required by BS 4142:2014. Data has been analysed for the full daytime and night-time periods 

and for the likely weekday delivery hours (07.00 to 20.00 hours) and Sunday delivery hours (08.00 

to 18.00 hours).  

Figure 1 Histogram of daytime LA90 background sound pressure levels 

 

5.8. Additional statistical analysis has been undertaken. As shown in Table 6, the mean, median, and 

modal values have been calculated: 

Table 6 Statistical analysis of LA90,15min levels during the daytime period 

dB, LA90 daytime period 

Mean 45 

Mode 47 

Median 46 
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5.9. From reviewing the above histogram, 37dB has been selected to be representative for the 

background sound level in this area.  

Figure 2 Histogram of night-time LA90 background sound pressure levels  

 

5.10. Additional statistical analysis has been undertaken. As shown in Table 7, the mean, median, and 

modal values have been calculated: 

Table 7 Statistical analysis of LA90,15min levels during the Night-time period 

dB, LA90 night-time period 

Mean 36 

Mode 35 

Median 35 

5.11. From reviewing the above histogram, 30dB has been selected to be representative of the night-

time background sound level in this area. 
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Figure 3 Histogram of LA90 background sound pressure levels, weekdays 07.00 – 20.00 hours  

 

5.12. Additional statistical analysis has been undertaken. As shown in Table 8, the mean, median, and 

modal values have been calculated: 

Table 8 Statistical analysis of LA90,15min levels during likely weekday delivery hours 

dB, LA90 Sunday 07.00-20.00 hours 

Mean 47 

Mode 47 

Median 47 

5.13. From reviewing the above histogram, 43dB has been selected to be representative of the night-

time background sound level in this area. 

Figure 4 Histogram of LA90 background sound pressure levels, Sunday 08.00 – 18.00 hours  
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5.14. Additional statistical analysis has been undertaken. As shown in Table 9, the mean, median, and 

modal values have been calculated: 

Table 9 Statistical analysis of LA90,15min levels during likely Sunday delivery hours 

dB, LA90 Sunday 08.00-18.00 hours 

Mean 48 

Mode 50 

Median 49 

5.15. From reviewing the above histogram, 43dB has been selected to be representative of the night-

time background sound level in this area. 

5.16. Therefore, the following values are considered as representative of the existing background 

sound pressure levels at nearby noise sensitive premises:  

▪ 37dB LA90 during the daytime period; and 

▪ 30dB LA90 during the night-time period 

▪ 43 dB LA90 between 07.00 and 20.00 hours Monday to Saturday 

▪ 43 dB LA90 between 08.00 and 18.00 hours on Sunday 

6.0 Residential noise assessment 

Incident sound levels used in assessment 

6.1. The measurement position was approximately 1m from the edge of the carriageway. The nearest 

façades of the proposed houses are significantly further from the road and it is therefore 

appropriate to apply a correction for the relative distances. In the case of the south façade it is 

also appropriate to make corrections for acoustic screening provided by the houses. A distance 

correction of 9dB, and a screening correction of 5dB for the south façade, is considered 

appropriate. 

6.2. Octave band incident sound pressure levels for the residential façades have been calculated 

based on the measured data and the distance and screening corrections noted above. The data 

used in the assessment is given in Table 10. 
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Table 10 Predicted incident octave band sound pressure levels at residential façades 

Façade Period 

Incident sound pressure levels (dB) at Octave Band Centre 
Frequencies (Hz) 

dB(A) 63 125 250 500 1000 2000 4000 8000 

North 
Daytime Leq, 16 hours 56 53 51 50 54 48 41 35 56 

Night-time Leq, 8 hours 47 41 40 40 45 41 34 24 48 

South 
Daytime Leq, 16 hours 51 48 46 45 49 43 36 30 51 

Night-time Leq, 8 hours 42 36 35 35 40 36 29 19 43 

Initial risk assessment 

6.3. As noted in Table 10, the daytime incident noise levels are predicted to be between 56dB LAeq,16hr 

on the north façade and 51dB LAeq,16hr on the south façade, while night-time levels are in the 

range 48 dB LAeq,8hr to 43 dB LAeq,8hr at the same locations. 

6.4. The noise levels at the residential façades are therefore are within the “low” ranges of noise 

levels in Figure 1 of the IoA ProPG document. 

6.5. The ProPG document notes that: 

At low noise levels, the site is likely to be acceptable from a noise perspective provided that 

a good acoustic design process is followed and is demonstrated in an ADS5 which confirms 

how the adverse impacts of noise will be mitigated and minimised in the finished 

development. 

Building fabric assessment 

6.6. In order to assess the suitability of the site for the proposed dwellings it is important to predict 

the internal noise levels within habitable rooms.  

6.7. BS 8233:2014 indicates that typically an open window provides a sound reduction of 

approximately 15 dBA (i.e. the internal reverberant sound level is 15 dBA lower than the external 

incident sound level). The external noise levels across the site are such that the internal noise 

levels with open windows would be marginally higher than those recommended in Table 2, and 

therefore ventilation should not normally be provided by opening the windows. 

6.8. The composite acoustic performance required of any portion of the building envelope will 

depend on its location relative to the principal noise sources around the site and the nature of 

the spaces behind it (noise criteria, size, room finishes etc.).   

 
5 Acoustic Design Statement (i.e. this report) 
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6.9. The variation in incident noise levels on the different façades, along with differences in internal 

layouts and size of glazed areas, implies that a number of different sound insulation 

performance levels may be required in order for a specific internal ambient noise level to be 

reached. Logistically, this could result in increased costs for the development due to bespoke 

solutions, effects on programme and increase of errors during construction.  

6.10. Therefore, it is not practical to specify a large number of different external building fabric 

constructions and this is also not supported by national policy on noise. 

6.11. The detailed calculation methodology described in BS 8233:2014 has been used in the 

assessment. Table 11 below presents the input data used to predict the resultant internal noise 

level in the habitable rooms. These calculations are based on the room dimensions shown on 

the project drawings referenced in Appendix C.  

Table 11 Source data for the noise break-in assessment 

Kitchen / living room 

Room Volume (m3) 62 

Room Type Kitchen/living room 

Room Furnishings Curtains, sofa, part-timber floor finish 

Area of window (m2) 3.4 

Area of external wall (m2) 26 

Bedroom 

Room Volume (m3) 23 

Room Type Bedroom 

Room Furnishings Curtains, bed, timber floor finish 

Area of window (m2) 1.4 

Area of external wall (m2) 14 

6.12. Based on the information above, and the noise spectrum data shown in Table 10, the resulting 

internal sound levels may be calculated. The results of the assessment are shown in Table 12. 

These predictions are based on the following typical glazing and ventilator constructions: 

▪ Standard (e.g. 4/16/4 thermal double glazing) to all habitable rooms; 

▪ Standard non-acoustic trickle ventilators to all habitable rooms; 

▪ Traditional brick-block cavity walls with slate/tile roof and plasterboard ceiling under roof 

joists. 

6.13. The minimum airborne sound insulation performance of each of these constructions is as set 

out in Table 13. 
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Table 12 Predicted internal sound pressure levels (closed windows) 

Façade Room type 
Period/ 

Parameter 

Internal 
sound 

level, dB 

Criterion, 
dB 

Excess, dB 

North Kitchen-living room Daytime LAeq 16hr 24 35 -9 

South Bedrooms Daytime LAeq 16hr 21 35 -14 

Night-time LAeq 8hr 12 30 -18 

6.14. The minimum sound insulation values for the various building envelope constructions 

considered are as shown in Table 13. 

Table 13 Proposed building envelope specifications 

Envelope 
Specification 

External building 
fabric element 

Construction 
element 

Sound reduction indices or 
Normalised Level Difference (for 

ventilators) dB at Octave band 
Centre Frequencies (Hz) 

125 250 500 1k 2k 

Standard 
glazing 

Glazing configuration, 
glass mm/airgap 
mm/glass mm 

4mm glass, 16 mm 
airgap, 4 mm glass 

24 23 30 33 33 

Non-acoustic trickle ventilator 32 32 31 33 31 

Brick/block cavity wall 41 45 45 54 58 

6.15. It should be noted that glazing configurations and other constructions described above are for 

guidance and costings purposes only. It will be the responsibility of the manufacturer to provide 

evidence of compliance with the required octave band sound reduction performances.  

External noise levels 

6.16. Gardens are to be provided to the south of the residential building, and are therefore screened 

from Forsyth Street. Daytime ambient noise levels would therefore be around 48dB LAeq 16hour, as 

noted in Table 10 for the south façade. Noise levels in the garden would therefore be below the 

guidance values in BS 8233:2014. 

Conclusion 

6.17. The assessment has demonstrated that, taking into consideration the provision of reasonable 

practicable measures (i.e. the provision of good quality thermal double glazing and non-

acoustic trickle ventilators) adverse effects of noise can be minimised for the development 

proposals. 
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7.0 Retail store plant noise guidance 

Nearest noise sensitive receptor 

7.1. The nearest noise-sensitive receptor to the proposed plant area is the house immediately to the 

west of the site, on Inverugie Road (shown as Receptor R1 in Appendix B). This is approximately 

14m from the plant area and may be screened from some or all of the plant by the boundary 

fence. For the purposes of this initial guidance assessment, however, it is assumed that the fence 

will provide no significant acoustic screening. 

Proposed plant noise criteria 

7.2. It is considered appropriate that the cumulative plant noise rating level of proposed plant should 

be controlled to a level that does not exceed the representative LA90 background sound level at 

the nearest residential property. This would result in, at worst, a ‘low impact’ according to 

BS 4142:2014 (depending on the context) and therefore avoid any adverse impact. 

7.3. The cumulative noise level for the proposed plant at the nearest residential windows should not 

therefore exceed the limits shown in the table below: 

Table 14 Proposed plant noise emissions level limits at noise sensitive residential receptors 

Period 
Cumulative plant rating noise 

level, dB(A) 
Resulting internal NR level  

Daytime (07.00 – 23.00 
hours) 

37 17 

Night-time (23.00 – 07.00 
hours) 

30 10 

7.4. Plant details are to be finalised. Plant noise spectrum data is therefore not available at present. 

For typical plant of the type used in stores of this kind, the NR level at 10m is (numerically) 

around 5 dB lower than the dBA value at 10m. The predicted resulting internal NR levels also 

include a 15dB reduction for a partially opened window, as described in BS 8233:2014. 

Outline guidance - AC and refrigeration plant noise limits 

7.5. Taking account of the distance between the plant and the nearest noise sensitive receptors, 

noise levels from the proposed refrigeration and AC plant should not exceed the following limits 

in order to demonstrate compliance with the criteria detailed in Table 14: 
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Table 15 Guidance on maximum AC and refrigeration plant noise emission limits 

*Limits based on typical split AC units; refer to NSL for limits for VRF/VRV units 

7.6. The above limits are likely to be met with typical plant used at a store of this size. 

8.0 Retail store delivery noise assessment 

Deliveries 

8.1. For stores of this type, main warehouse deliveries are typically made by vehicles no bigger than 

12m rigid lorries. Each delivery will take no longer than one hour to complete, the deliveries 

would not be within the same hour, and no overlap would occur.  

8.2. Smaller deliveries will be made via third party suppliers (bread, sandwiches, newspapers, etc.); 

however, the vehicles and loads associated with these deliveries are not anticipated to result in 

any significant noise impact, since they are smaller vehicles and metal roll cages are not used. 

8.3. The proposed loading bay is on Forsyth Street, alongside the north elevation of the store. The 

loading bay location means that the vehicle does not need to reverse to arrive or leave, 

minimising the time on site and the manoeuvring required. Goods will be unloaded into the 

BOH by trolleys. 

Nearest noise sensitive receptors 

8.4. The nearest noise sensitive properties to the loading bay and BoH entrance are on the north 

side of Forsyth Street (Receptor R2 in Appendix B), approximately 14m from the loading bay, 

trolley route and entrance. 

Plant Period 
Maximum plant noise 
emission level (LAeq) 

AC units (each, based on two 
operating) 

Daytime  
(07.00 – 23.00 hours) 

53dB at 1m* 

Night-time  
(23.00 – 07.00 hours) 

- 

Refrigeration plant (total) 

Daytime  
(07.00 – 23.00 hours) 

30dB at 10m 

Night-time  
(23.00 – 07.00 hours) 

30dB at 10m  
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Sound pressure levels of activities associated with store deliveries  

8.5. The sound pressure levels associated with refrigerated lorry deliveries were established by 

measurement of a delivery at a similar convenience store in operation. The measurements 

included all aspects of the delivery including, but not limited to, the arrival, unloading, 

movement of cages and the departure of the lorry. The sound pressure levels were normalised 

to a distance of 10m from the delivery area and have been converted to Sound Exposure Levels 

(SEL) for ease of comparison/calculation. Typical LAmax levels were also established. 

8.6. It should be noted that the example delivery represented a standard operation; the refrigeration 

unit was switched off as standard. 

8.7. Table 16, below, details typical source noise levels, used within the assessment, with the data 

presented in terms of SEL and maximum individual noise event levels (LAFmax). 

Table 16 Reference noise data for delivery activities (at 10m) 

Noise Source SEL, dB(A) LAfmax, dB(A) 

Lorry arrival 68 62 

Unloading cages on to lift 71 74 

Unloading pallets on to lift 75 73 

Lift up 73 65 

Lift down 71 71 

Unloading cages into BoH 78 75 

Lorry departure 75 68 

Predicted impact 

8.8. The information contained in Table 16 was used to ‘build-up’ a source noise level based on the 

number of activity events over the required assessment period using the following equation: 

𝐿𝐴𝑒𝑞,𝑇 = 𝑆𝐸𝐿 + 10. log (
1

𝑇
) + 10. 𝑙𝑜𝑔(𝑁) (Equation 1) 

Where: 

SEL is the LAeq over a one second period, and represents the noise energy from an event (e.g. 

cage movement) compressed into one second;  

T is the reference time period in seconds; and 

N is the number of movements in the time period, T. 

8.9. The delivery noise level at the nearest receptor has been predicted. Full calculations are shown 

in Appendix E and are summarised in Table 17. 
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Table 17 Predicted delivery noise levels 

Receptor 

Predicted noise levels at window of most affected 
residential dwelling 

LAeq,T, dB Range of LAfmax (dB) 

R2, 33 Forsyth Street 53 LAeq,1hr 59-72 

BS 4142:2014 delivery noise assessment 

8.10. Table 18 below presents the initial assessment of the likely impact during the daytime period in 

accordance with the BS 4142:2014 methodology at the identified receptor:  

Table 18 Assessment of predicted external delivery noise levels at Receptor R2 using 
BS 4142:2014 during the daytime 

Results 
Mon-Sat 07.00 – 
20.00, Sunday 
08.00 – 18.00 

Relevant 
Clauses of 

BS 4142:2014 
Commentary 

Background Sound 
level 

 
LA90 = 43dB 

8.1, 8.2 

Representative typical 
background sound level 
during permitted delivery 
period, determined from a 
range of measurements 

Assessment made 
during the daytime, 

so the reference 
interval is one hour 

 

7.2 

  

Specific Sound Level LAeq,T = 53dB 7.3.6 
Calculations presented in 
Appendix E  

Acoustic Feature 
Correction 

6dB 9.2 
Impulsivity (bangs and 
clatters) could be 
perceptible 

Rating Level (53+6) dB = 59dB    

Excess of Rating Level 
over background 

sound level 

(59-43) dB = 
+16dB 

 
  

Context 
Site is on a road with local traffic, including buses, producing 

short periods of high noise levels 

Assessment of impact:  Potential adverse impact 

 

8.11. The assessment indicates that, for deliveries made within the typical delivery periods as noted, 

the rating level is above the representative background sound level and there is therefore the 

possibility of an adverse noise impact. 
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8.12. From analysis of the noise survey data, the ambient (LAeq 15min) sound level during the delivery 

periods noted are between 59dB and 69dB Monday to Saturday and between 61dB and 67dB 

on Sunday. The predicted delivery specific sound level noted above would lead to an increase 

of no more than 1dB in the LAeq 1hour sound level and would therefore represent, at worst, a 

“Minor” noise impact, according to the TAN methodology set out in Table 1. 

Recommended Delivery Noise Mitigation 

8.13. It is recommended that the store implements a noise management plan to reduce the noise 

impact of deliveries on the neighbours as much as possible. A typical set of mitigation measures 

is given below. 

Noise Management Plan for deliveries  

▪ Drivers contact the store prior to arrival to ensure staff are ready to assist;  

▪ Deliveries are scheduled and agreed with the store to reduce to a minimum the time 

taken to deliver the goods and therefore limit potential for noise impact;  

▪ Delivery doors are well maintained to minimise noise when opening / closing;  

▪ Lorry engine and refrigeration is turned off as soon as practicable and they are not left 

running during deliveries;  

▪ An isolating mat is placed under the tail/scissor lift to reduce the noise of the plates on 

the pavement or the loading bay;  

▪ The radio in the lorry cabin is switched off / muted before arrival;  

▪ All employees speak in hushed voices;  

▪ All employees avoid going over drains and loose paving when moving cages.  

▪ There is a general requirement for all drivers to minimise noise at all times;  

▪ Delivery vehicles are driven around the area in a considerate manner, e.g. speed being 

kept to a practical minimum and all items properly fastened in order to ensure rattles and 

bangs are kept to a minimum; 

▪ If a complaint arises, employees will follow a set of guidelines which set out how to deal 

with complaints quickly and effectively and to address any issues raised.  
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9.0 Industrial unit outline noise impact assessment 

Likely source noise level 

9.1. Operational noise sources within the Starter Unit will depend on its use. This could be a relatively 

quiet use, such as storage and light works, or a noisier car workshop or sheet metal workshop. 

It is reasonable to consider the latter as a worst-case. 

9.2. Guidance published by the Health and Safety Executive6 indicates that short-term noise levels 

due to the use of orbital sanders may be up to 97dB(A) at the operator’s ear. Sheet metal 

workshops could have similar noise levels. 

9.3. The following assessment is based on the unit operating only between 07.00 hours and 18.00 

hours, Monday to Saturday.  

Noise sensitive receptors 

9.4. The nearest noise-sensitive receptors to the starter unit are at on the north side of Forsyth Street 

and Tulloch House (Receptors R2 and R3 respectively in Appendix B). The front windows of the 

nearest properties to the north are approximately 25m from the closest corner of the starter 

unit.  The side windows of Tulloch House are approximately 14m from the closest corner of the 

unit. 

Calculation methodology and assessment 

9.5. The noise levels at the nearest residential receptors due to noise within the starter unit may be 

predicted by applying corrections for typical duration of operation during a worst-case hour, 

reverberant field corrections within the workshop, the sound insulation of the external building 

envelope of the workshop and the distance between the unit and the receptor. The likely impact 

of the noise source may then be assessed using the method described in BS 4142:2014 and the 

TAN impacts table. 

9.6. It is understood that the proposed construction of the starter unit is lightweight cladding, with 

windows from Perspex or similar. The airborne sound insulation of these building elements will 

depend on the precise constructions and products used, but would typically be around Rw 30dB 

for the cladding and windows and Rw 20 dB for the roller shutter / sectional door. These values 

are at the low-end of the range of likely performance values; higher values would be achievable 

by internal linings, the use of double-glazed windows, and installation of high-performance 

doors, for example. 

 
6 HSG261 Health and safety in motor vehicle repair and associated industries  
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9.7. The predicted noise levels at the nearest receptors have been calculated in Appendix F and are 

summarised in Table 19.  

Table 19 Predicted noise levels – breakout from industrial unit 

Receptor 

Predicted noise levels at window of most 
affected residential dwelling 

LAeq,T, dB 

R2, Forsyth Street 37 LAeq,1hr 

R3, Tulloch House 39 LAeq,1hr 

9.8.  Table 20 presents the assessment of the likely impact during the daytime period in accordance 

with the BS 4142:2014 methodology at Receptor R3, where the predicted breakout noise-level 

is highest. In accordance with the methodology in BS 4142:2014, the predicted rating noise level 

due to noise from the unit industrial unit is compared with the representative background sound 

level during the proposed periods at which those operations will take place (i.e. Monday to 

Saturday, 07.00 to 18.00 hours, as noted in Paragraph 5.16).  

Table 20. Assessment of predicted external noise levels (08.00 to 18.00 hours) 

Results 
Mon-Sat 07.00 – 

18.00 

Relevant 
Clauses of 

BS4142:2014 
Commentary 

Background Sound 
level 

LA90 = 43dB 8.1, 8.2 

Representative typical 
background sound 
level determined from 
a range of 
measurements 

Assessment made during the daytime, so the 
reference interval is one hour 

7.2 
  

Specific Sound Level LAeq,T = 39dB 7.3.6 
Calculations presented 
in Appendix F 

Acoustic Feature 
Correction 

10dB 9.2 

Tonality of some tools 
could be perceptible; 
impulsivity may be 
clearly perceptible 

Rating Level (39+10) dB =49dB    

Excess of Rating Level 
over background 

sound level 
(49-43) dB = +6dB  

  

Assessment of impact: Potential adverse 
impact (depending on context) 

11   

9.9. This assessment shows that during a worst-case hour with the noisiest likely noise levels within 

the starter unit, the BS 4142:2014 rating level may be 6dB above the existing representative 

background sound level, when a pessimistic 10dB feature correction is included. 
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9.10. From analysis of the noise survey data, the ambient (LAeq 15min) sound level during the proposed 

hours of operation of the industrial unit as noted are between 59dB and 69dB Monday to 

Saturday. The predicted specific sound level noted above would lead to less than 0.1 dB increase 

in the LAeq 1hour sound level and would therefore represent, “No change”, according to the TAN 

methodology set out in Table 1.  

10.0 Discussion of results and uncertainties 

10.1. Where possible uncertainty in the above assessments has been minimised by taking the 

following steps: 

▪ The measurement of the background sound levels was taken over a 72-hour weekend 

period.  

▪ The meter and calibrator used have a traceable laboratory calibration and was field 

calibrated before and after the measurements. 

▪ Uncertainty in the calculated impacts has been reduced by the use of well-established 

calculation methods. 

11.0 Summary 

11.1. Noise Solutions Limited has been commissioned by Springfield Real Estate Management Limited 

to undertake a planning stage noise assessment for a proposed mixed-use development at 

Forsyth Street, Hopeman. 

11.2. The results of the assessments were analysed and reviewed in line with the aims and advice 

contained within the relevant planning policies and recognised Standards and guidance. 

11.3. The external building fabric assessment found that within all assessed rooms, the calculated 

internal noise meets the guidance in recognised Standards and professional guidance. The 

assessment has demonstrated that taking into consideration the provision of reasonable 

practicable measures (i.e. the provision of trickle ventilators for background ventilation and 

good quality thermal double glazing) adverse effects of noise can be minimised for the 

residential development proposals. The site can, therefore, be considered suitable for residential 

development. 

11.4. Guidance on the maximum noise emissions from the proposed plant has been provided. NSL 

should be consulted once the final layout/selections have been confirmed.  
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11.5. For main store deliveries made between 07.00 hours and 20.00 hours Monday to Saturday and 

between 08.00 hours and 18.00 hours on Sunday, there would be no worse than a “minor” noise 

impact, as assessed using the method described in the TAN guidance. The impact may be 

minimised by implementation of an appropriate noise management plan. 

11.6. For the noisiest likely activities within the start unit, between 07.00 hours and 18.00 hours 

Monday to Saturday, there would be “no change” as assessed using the method described in 

the TAN guidance. 

11.7. Based on the findings of this assessment, noise should not be grounds for refusal of planning 

permission for the proposed development.  
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Appendix A Acoustic terminology 

Parameter Description 

Ambient Noise 
Level 

The totally encompassing sound in a given situation at a given time, usually 
composed of a sound from many sources both distant and near (LAeq,T). 

Decibel (dB) A scale for comparing the ratios of two quantities, including sound pressure and 
sound power.  The difference in level between two sounds s1 and s2 is given by 
20 log10 (s1/s2). The decibel can also be used to measure absolute quantities by 
specifying a reference value that fixes one point on the scale.  For sound pressure, 

the reference value is 20Pa.   The threshold of normal hearing is in the region 
of 0 dB and 140 dB is the threshold of pain. A change of 1 dB is only perceptible 
under controlled conditions. 

dB(A), LAx 
 
 
 
 
 
 
 

Decibels measured on a sound level meter incorporating a frequency weighting 
(A weighting) which differentiates between sounds of different frequency (pitch) 
in a similar way to the human ear.  Measurements in dB(A) broadly agree with 
people’s assessment of loudness.  A change of 3 dB(A) is the minimum 
perceptible under normal conditions, and a change of 10 dB(A) corresponds 
roughly to halving or doubling the loudness of a sound.  The background noise 
in a living room may be about 30 dB(A); normal conversation about 60 dB(A) at 
1 metre; heavy road traffic about 80 dB(A) at 10 metres; the level near a 
pneumatic drill about 100 dB(A). 

Fast Time 
Weighting 

Setting on sound level meter, denoted by a subscript F, that determines the 
speed at which the instrument responds to changes in the amplitude of any 
measured signal.  The fast time weighting can lead to higher values than the slow 
time weighting when rapidly changing signals are measured.  The average time 
constant for the fast response setting is 0.125 (1/8) seconds. 

Free-field Sound pressure level measured outside, far away from reflecting surfaces (except 
the ground), usually taken to mean at least 3.5 metres 

Façade Sound pressure level measured at a distance of 1 metre in front of a large sound 
reflecting object such as a building façade. 

LAeq,T A noise level index called the equivalent continuous noise level over the time 
period T.  This is the level of a notional steady sound that would contain the same 
amount of sound energy as the actual, possibly fluctuating, sound that was 
recorded. 

Lmax,T A noise level index defined as the maximum noise level recorded during a noise 
event with a period T.  Lmax is sometimes used for the assessment of occasional 
loud noises, which may have little effect on the overall Leq noise level but will still 
affect the noise environment.  Unless described otherwise, it is measured using 
the 'fast' sound level meter response. 

L10,T A noise level index.  The noise level exceeded for 10% of the time over the period 
T.  L10 can be considered to be the "average maximum" noise level.  Generally 
used to describe road traffic noise. LA10,18h is the A –weighted arithmetic average 
of the 18 hourly LA10,1h values from 06:00-24:00. 

L90,T A noise level index. The noise level that is exceeded for 90% of the measurement 
time interval, T.  It gives an indication of the lower levels of fluctuating noise.  It 
is often used to describe the background noise level and can be considered to 
be the “average minimum” noise level and is a term used to describe the level to 
which non-specific noise falls during quiet spells, when there is lull in passing 
traffic for example. 
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Appendix B Aerial photograph of site with overlaid development plan 

 

       

  

Survey 
location L1   

Image © Google 2020   

Receptor R3   

Receptor R2   

Receptor R1   
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Appendix C Development plans and elevations 

 
 
 
  

Image © Google 2020 
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Appendix D Environmental sound survey 

Details of environmental sound survey 

D.1 Measurements of the sound pressure levels at the site were undertaken between 12.30 hours 

on Friday 21st August and 12:30 hours on Monday 24th August 2020. 

D.2 The sound level meters were programmed to record the A-weighted Leq, L90, L10 and Lmax noise 

indices for consecutive 15-minute sample periods for the duration of the survey. 

Measurement position 

D.3 Unattended measurements were made at position L1 shown in Appendix B. The meter was 

secured to a lamp column with the microphone approximately 3m above the ground. 

D.4 In accordance with BS 7445-2:1991 ‘Description and measurement of environmental noise – Part 

2: Guide to the acquisition of data pertinent to land use’, the measurements were undertaken 

under free-field conditions. 

Equipment 

D.5 Details of the equipment used during the survey are provided in the table below. The sound 

level meter was calibrated before and after the survey; no significant change (+/-0.2 dB) in the 

calibration level was noted. 

Location Description Model / serial no. 
Calibration 

date 

Calibration 
certificate 

no. 

L1 

Class 1 Sound level 
meter 

Svantek 977 / 36190 

16/07/2020 TCRT20/1383 Condenser microphone 
ACO Pacific 7052E  / 

57366 

Preamplifier 
Svantek SV12L / 

41504 

Calibrator 
Svantek SV33A / 

73430 
15/07/2020 TCRT/1380 

Weather Conditions 

D.6 Weather conditions were determined both at the start and on completion of the survey. It is 

considered that the meteorological conditions were appropriate for environmental noise 

measurements. The table below presents the weather conditions recorded on site at the 

beginning and end of the survey.  
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Weather Conditions 

Measurement 
Location 

Date/Time Description 
Beginning of 

Survey 
End of 
Survey 

As indicated on 
Appendix B 

12:30 21 Aug 2020- 
12:30 24 Aug 2020 

Temperature (°C) 17 14 

  
Precipitation: Light No 

Cloud cover (oktas - 
see guide) 

6 2 

Presence of 
fog/snow/ice 

No No 

Presence of damp 
roads/wet ground 

No No 

Wind Speed (m/s) 2 1 

Wind Direction NW NW 

Conditions that may 
cause temperature 
inversion (i.e. calm 

nights with no cloud) 

No No 

Results and observations 

D.7 The noise climate at the measurement position was dominated by local road traffic, including 

buses, with aircraft from RAF Lossiemouth occasionally audible. 

D.8 The results of the unattended survey are presented in a time history graph overleaf. 
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Appendix E Delivery noise calculations 

Receptor R2 

Activity 
Measured noise levels 

Correction for no. of 
occurrences 

Distance correction  
Resultant 

SEL at 
receptor 

(dB) 

Resultant 
LAmax at 
receptor 

(dB) 
SEL @ 10m LAmax @10m 

No. of 
occurrences 

Correction 
(dB) 

Distance 
(m) 

Correction 
(dB) 

Lorry arrival 68 62 1 0 14 -3 65 59 

Unloading cages on to lift 71 74 10 10 14 -3 78 71 

Unloading pallets on to lift 75 73 10 10 14 -3 82 70 

Lift up 73 65 10 10 14 -3 80 62 

Lift down 71 71 10 10 14 -3 78 68 

Trollies moved from lorry to 
store entrance 

78 75 10 10 14 -3 85 72 

Lorry departure 75 68 1 0 14 -3 72 65 

Cumulative SEL: 89  

LAeq (1 hour): 53  

Range of LAmax:  59-72 
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Appendix F Noise from industrial starter unit 

Noise break-out to Receptor R2 

Reference  dB(A) Notes 

Noise level at operator’s ear, dB(A) Sander 97  

Reverberant field correction within workshop, dB  -5 Based on workshop dimensions 

On-time correction 30min / hour -3 Worst-case operation in noisiest hour 

Reverberant sound pressure level within workshop, dB(A) LAeq, 1hr 89  

Sound reduction of building envelope, dB Rw  -20 Typical roller shutter / sectional door 

Wall area correction, dB 22m2 +13 Door 6m x 3.6m  

Inside-outside correction, dB  -6  

Sound power level of building envelope, dB(A)  76  

Distance correction to receiver, dB 25m -39 Nearest windows with a view of the door 

Resultant workshop noise level at receptor, dB(A)  37  
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Noise break-out to Receptor R3 

Reference  dB(A) Notes 

Noise level at operator’s ear, dB(A) Sander 97  

Reverberant field correction within workshop, dB  -5 Based on workshop dimensions 

On-time correction 
30min / 
hour 

-3 Worst-case operation in noisiest hour 

Reverberant sound pressure level within workshop, dB(A) LAeq, 1hr 89  

Sound reduction of building envelope, dB Rw  -30 Typical for lightweight cladding 

Wall area correction, dB 100m2 +20 Two elevations visible from receptor 

Inside-outside correction, dB  -6  

Sound power level of building envelope, dB(A)  73  

Distance correction to receiver, dB 14m -34  

Resultant workshop noise level at receptor, dB(A)  39  

 

 



 

 
North Planning & Development  

2nd Floor 
Tay House 

300 Bath Street 
Glasgow G2 4JR 

 
North Planning and Development Ltd 
Registered Office: 2nd Floor, Tay House, 300 Bath Street, Glasgow G2 4J 
Company Registration Number: SC585338  

06 November 2020 
 
 

 

Moray Council 
Planning Department  
 
 
 
 
 
Dear Sir/Madam 
 
PLANNING APPLICATION 20/00474/APP 
 
DEMOLISH EXISTING SERVICE STATION AND GARAGE AND ERECT RETAIL UNIT, 
LIGHT INDUSTRIAL UNIT AND 2 NO. BLOCKS OF RESIDENTIAL FLATS AT HOPEMAN 
SERVICE STATION, FORSYTH STREET, HOPEMAN 
 
Springfield Real Estate Management Ltd have instructed North Planning & Development to 
review and respond to the Bidwells Further Comments relative to the above application, as 
provided by email on the 3rd November 2020. 
 
As set out in our earlier Retail Planning Statement and letter of 18th September 2020, one of 
the most important considerations in this matter is the lack of any town centre within Hopeman 
or any of the other towns in the catchment area of the proposed new retail store, as that  
establishes a position where there is no planning policy that affords primacy to existing stores 
and/or that requires other sites within the catchment to be considered in the manner of a 
sequential assessment.    
 
Notwithstanding that, the suggestion made by Bidwells, that evidence should be provided of 
other sites having been considered, indicates that the principle of retail development in 
Hopeman is considered acceptable, otherwise why ask for other sites to be considered.   That 
the Forsyth Street site is not in their opinion the “optimum” is not material to the consideration 
of the Springfield application.   
 
Bidwells also refer to the 2020 LDP and Hopeman Caravan Park “being capable of providing 
ancillary services to appropriate tourist development including uses such as a shop in the 
village”.     Whilst it is unclear if capacity, impact and/or sequential assessments were carried 
out to support this statement in the LDP, it does nevertheless indicate that the Council is 
supportive of additional retail provision within Hopeman. 
 
Our Retail Planning Statement defines a catchment area – which has not been questioned – 
and we demonstrated that there is convenience goods expenditure of at least £4.85m within 
the Hopeman catchment, not accounting for tourist expenditure that likely occurs, and 
also that the existing shops in the town have a combined average turnover of £1.38m.   
Setting aside the fact that none of the existing stores are within a town centre, we 
nevertheless applied £1.38M of expenditure to these stores, and that leaves at least 
£3.47m remaining.  Most of tht £3.47M likely currently leaks from the catchment to larger 
stores in Elgin and/or Forres, with consequent car trips and carbon impacts, linked  trips 
benefits to those locations and jobs being supported there rather than in Hopeman.    The 



 

 
 
 

2 
 

remaining £3.47M of expenditure is available for drawing back to the catchment, and as 
the proposed retail store is predicted to have a turnover £2M there is at least £1.47M of 
expenditure still available with the proposed store in place.   
 
With regards to the comments made by Bidwells about the Floorspace Split we would reiterate 
that the intended occupier of the proposed retail unit is the Co-op, and in our capacity as 
planning consultant acting for the Co-op acting across Scotland we know that 70/30 is a typical 
floorspace split across all new Co-op units.   This is supported by the Co-op store at 
Lhanbryde – also in Moray Council area – with the committee report for that application (ref. 
15/02252/APP) confirming the sales/trading space in that store is 189 sqm and the back of 
house/storage is 86sqm, which equates to a 69%/31% split, which is essentially 70/30.   The 
Bidwells assertion that this floorspace split is low and not representative is not supported by 
this local, recent, and directly comparable or any other evidence. 
 
The Bidwells Further Comments say that it is “difficult to make direct comparisons to the Co-op 
application in Lhanbryde”, but we cannot agree with this as there are several relevant and 
straightforward comparisons to make between the two, and we set these out in detail in our 
earlier letter.     By way of summary, the Lhanbryde Co-op is an equivalent size of store to that 
now proposed in Hopeman, in a town with similar population, where there is no town centre 
designation, and with a broadly similar existing number of shops.  The Lhanbryde Co-op now 
exists and trades alongside the previously existing shops without any closures having resulted.   
These comparisons and provide compelling evidence to support the case we have made for 
permission to be granted for an equivalent new Co-op convenience retail store in Hopeman. 
 
I trust that the content of this letter and earlier submissions will be considered by the Council 
when determining this application. 
 
Yours sincerely 
 

 
David Campbell MRTPI 
Director  
North Planning & Development 
 
david@northplan.co.uk 
T. 0141 212 2627 
 
 
 
 

mailto:david@northplan.co.uk
































Hopeman Service Station(20/00474/APP) 

Response to Transportation comments dated 6 January 2021 

 

Road Safety 

This response should be read in conjunction with the Combined Stage 1 & 2 Road Safety Audit, 
Report No. D00041 – RSA2 dated 18 January 2021, prepared by Drummond Black Consultants 
Limited. 

Drawing 20044‐005 submitted as part of this response which indicates a visibility splay of 2.4 x 43m 
with the envelope out with 3rd party land.  The visibility splay is taken from the Scottish Government 
document Designing Streets which clearly indicates on page 4 that this document should apply 
within urban areas. The visibility splay is also consistent with that applied to the recently approved 
residential development on Forsyth Street. 

ECS drawings 20044‐06 & 20044‐07, submitted with this response, indicate that the visibility splay 
from the proposed access with a rigid and articulated vehicle, respectively. The drawings confirm 
that a 2.4m x 43m visibility splay can still be achieved to the oncoming traffic lane which ensures 
that adequate visibility can be maintained during delivery times. 

The existing wall adjacent to the starter unit is approximately 2.8m from the existing channel line 
and is below 1.05m for a further 2.5m. We are not aware of this being an issue for the existing 
neighbouring access. 

Footpath width between retail unit and service lay‐by has been increased to 2m. 

Pedestrian crossing at the site access has been deleted and is not required given the estimated 
pedestrian and vehicle generation.   

The building standards require a minimum access width of 1200mm if serving not more than 10 
dwellings. All proposed private footpath widths are above the minimum requirement.  The footpaths 
are not through routes and will only serve the residential aspect of the development which is 
estimated to generate a maximum of 2 pedestrians during the worst‐case peak hour as indicated in 
the supporting Transport Statement. Therefore, it is evident that the proposed footway provision is 
adequate to serve the anticipated demand.    

The proposed cycle hoops have now been relocated as indicated on the revised planning layout. 

The zebra crossing on Forsyth Street has been removed as this is not required and recent guidance 
from Transport Scotland indicates that zebra crossings are not a preferred form of controlled 
crossing.  The zebra crossing has been replaced by 2 dropped kerb crossings on either side of the 
retail store which will serve the pedestrian desire lines from both the east and west.   These are 
located on the Eastern side of the access and at the North‐West corner of the development. 

Servicing 

Frontage layby servicing arrangements have been approved and accepted on other Coop retail sites 
within the Moray area. These have been subject to an agreed Delivery Management Plan being 
required through conditions attached to the planning approval. The Coop are prepared to accept 
similar conditions for this development. The Delivery Management Plan is an establish method used 



by them throughout Scotland and can be programmed to avoid peak times. The delivery times for 
this store will be short duration. 

As stated in our previous response there are a number of instances along the length of Forsyth 
Street of on street parking at junctions and private driveways which do not appear to be problematic 
and the submitted accident data would support this. 

Drawing 1002/A is submitted indicating the tracking for the recommended refuse collection vehicle. 

Drainage 

Proposed drainage layout, 10045 – 201C, is submitted as part of this response. 

Parking and EV Charging 

The parking bay size of 2.4m x 4.8m is a recognised and accepted design for off street private parking 
and is used by the Coop throughout its stores in Scotland. 

As stated in previous submissions although the gross footprint is 371m2 there is a proportionately 
greater Back of House area of 139m2 leaving a retail floor area of 232m2. Taking the nett sales floor 
area into consideration we would request flexibility within the standards in regard to parking 
provision and hope an acceptable level of parking can be agreed. 

The Coop have also confirmed that due to the short stay nature of convenience stores, the average 
stay being 6 minutes, they do not need a higher number of parking spaces. 

In relation to the Rapid Charger for electric vehicle spaces we are agreeable to the specification 
being covered under condition. 

The 3no. cycle stands have been relocated adjacent to the starter unit. 

Fast EV charging points have been indicated for the 8no. residential properties. 

Cycle stores are indicated on the layout and we are agreeable to the design and detail of the stores 
being covered under condition. 

The current occupant of the existing garage will be relocating to the starter unit. Our understanding 
is that he will garage and maintain his own private vehicles from this facility. Provision for an EVCP 
has been indicated at one of the bays and a disabled bay has been shown. 

We would like to note that the application was validated on 4 May 2020 with the parking levels 
being designed to the guidelines in place at that time. The layout is now being assessed against the 
current guidelines adopted on 27 July 2020 which require a greater level of residential parking 
leading to a shortfall in the retail parking. We would request that this factor is taken into 
consideration by the planning authority when assessing the development in parking terms. 

 

Neil Donaghy. 
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Street Engineering Review (SER) 

As detailed in the Designing for Streets Manual (Page 57) the SER should include: 
 

– Vehicle tracking of layout  
– Approval of key visibility splays 
– Speed control 
– Agreement of drainage discharge rates 
– Agreement of SUDS techniques 
– Schematic drainage layout for foul and surface water including dimension requirements 
against building and landscaping 
– Key materials palette 
– Utilities strategy 

• Vehicle Tracking of Layout – refer to Vehicle Swept Path Layout Drawing NO. 110045/401 
and 15424-1002 (Appendix A).  The swept path analysis was checked for Refuse Vehicle and 
Fire Appliance vehicle types.   
 

• Approval of Visibility Splays – refer to Site Layout Drawing No. L-003 (Appendix B). 
Visibility Splays have been added to the layout and meet the requirements of design criteria 
outlined in Designing for Streets/Moray Council guidelines. 
 

• Speed Control – refer to Site Layout Drawing No. L-003 (Appendix B). 
The nature and size of this development meant it did not require any specific traffic calming.  
The parking access road will naturally provide traffic calming. 
 

• Agreement of drainage discharge rates - Refer to Drawing no. 10045/201 (Appendix C). 
The surface water will discharge into the existing swale and then eventually on to the 
existing off-site detention basin and swale to the east was previously constructed by 
Springfield Properties.  The outfall from the site will connect into the existing swale before it 
reaches the detention basin. The greenfield run-off rate was calculated for the site using the 
HR Wallingford online greenfield estimation tool as being 0.54l/sec.  Refer to the Drainage 
Impact Assessment Report for more information. 
  

• Drainage Layout – refer to Drainage Layout Drawing NO. 10045/201 (Appendix C) 
Separate foul and surface water design of sewers.   
 
Surface Water - The surface water from the development will receive the following levels of 
treatment – 

• Residential Roofs – Existing Swale and Detention Basin off site 
• Commercial Roofs – Existing Swale and Detention Basin off site 
• Roads and Car Park – Porous Paving and Detention Basin 

 
All surface water drainage has been checked so that no properties flood during a 1 in 200 
year flood event plus climate change. 
 
Foul Drainage – The foul drainage network is gravity fed and discharges into the existing foul 
sewer on Forsyth Street. 
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February 2021 

• Key materials palette 
Refer to Site Layout Drawing No. L-003 (Appendix B). 
 

• Utilities Strategy 
All utilities will be below footways and service strips and will be to the depths as shown on 
the detail in the Road Construction Details Drawing, drawing no. 10045/302 (Appendix D). 
 
BT – Overhead BT cables that currently serve the existing garage will be removed.  There 
may be an existing overhead BT cable serving the adjacent commercial building crossing the 
site.  This will be diverted as required following consultation with BT.  Refer to the drawing 
no. 10045/501 (Appendix E) detailing the existing BT information. 
 
Electricity – There is currently a LV electricity supply for the garage which will be 
disconnected/removed. An electricity design will be carried out by the chosen supplier on 
receipt of the quotations in due course.  The record plans are shown in Appendix E. 
 
Water – There is an existing 8” water main in the near side footpath adjacent to the site.  A 
water design will be carried out by an approved designer and will be approved by Scottish 
Water in sue course.  The record plans are shown in Appendix E. 
 
Street Lighting – There is an existing street lighting column locate in front of the 
development which will have to be locally relocated to accommodate a new lay-by.  An 
indicative street lighting design is shown on Drawing No. 10045/502 (Appendix E).  A 
detailed design will be carried out by a street lighting designer to ensure that the 
commercial and residential properties are suitably lit. 
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DB32 Fire Appliance

Overall Length 8.680m

Overall Width 2.180m

Overall Body Height 3.452m

Min Body Ground Clearance 0.337m

Max Track Width 2.121m

Lock to lock time 6.00s

Kerb to Kerb Turning Radius 7.910m
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Important notes for clients / contractors
No works are to commence on site until all relevant approvals have been obtained.  Any deviations
to the approved plans have to be reported to this office.  Contractors to check all dimensions on
site prior to commencement of work. Given dimensions only to be used. *DO NOT SCALE*. The
copyright of this drawing and design remain the sole property of Springfield Properties Plc and
must not under any circumstance be reproduced  in any way without express written consent.
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E 31.08.2020 BRL -Motorcycle bays and bin collection note added.
F 27.01.2021 BRL -Road safety audit & Planning updates.
G 03.02.2021 BRL -Footpath widened on Forsyth Street.
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Proposed Surface Water Sewer (Private)

Proposed Foul Water Sewer (Private)

Existing Surface Water Drainage (Scottish Water)

Existing Foul Drainage (Scottish Water)

Proposed Gully within Porous Paving (Private)

LEGEND:

1. All existing drainage to be checked by contractor

prior to construction.

2. All drainage filter trenches to be continuous

protected from ingress of construction materials during

the construction phase of the works.

3. Prior to concreting all filter trenches to be washed

down into silt traps and waste material to be removed

when washings running clear.

4. All silt traps to be continuously monitored during

construction and cleaned out weekly during construction

phase of works

5. On completion of works, all pipework and filter

trenches to be cleared of detritus and made ready to

accept rainwater runoff from the site

6. The maintenance required to be adopted should

initially be based on a bi-monthly routine during both wet

and dry seasons when silt traps and pipework are

routinely inspected and cleaned

7. It is anticipated that this will increase to quarterly

cycle as the system acquires maturity and usage of the

storage areas are determined

8. Channel drainage should be constructed to

manufacturers specifications.

Proposed Porous Paving (Private)
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Refer to the Drainage Impact

Assessment Report for details of

the off-site detention basin

Existing Swale to Detention Basin

Channel Drain

N

Important notes for clients / contractors
No works are to commence on site until all relevant approvals have been obtained.  Any deviations
to the approved plans have to be reported to this office.  Contractors to check all dimensions on
site prior to commencement of work. Given dimensions only to be used. *DO NOT SCALE*. The
copyright of this drawing and design remain the sole property of Springfield Properties Plc and
must not under any circumstance be reproduced  in any way without express written consent.
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land.  Wayleave required.
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PLANNING

B 16.06.20 Surface Water outfall amended to connect to existing swale.  Invert
levels amended.
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C 26.08.20 Layout revised. PD
D 05.02.21 Layout revised. Channel drain added at loading bay. PD
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Important notes for clients / contractors
No works are to commence on site until all relevant approvals have been obtained.  Any deviations
to the approved plans have to be reported to this office.  Contractors to check all dimensions on
site prior to commencement of work. Given dimensions only to be used. *DO NOT SCALE*. The
copyright of this drawing and design remain the sole property of Springfield Properties Plc and
must not under any circumstance be reproduced  in any way without express written consent.
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Existing Underground BT
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1 Introduction 
1.1 Current Use and Introduction 
This report is written to support the Planning Application to Moray Council for the Planning 
Application No. 20/00474/APP.   
 

 
 

1.2 Development Proposals 
This site is a former garage located on Forsyth Street in the centre of Hopeman.  The proposals 
for the site consist of a retail unit, a starter unit and cottage flats.  There will be associated 
roads, parking and landscaping. 

 
Refer to Appendix A for the Site Layout. 

 

1.3 Data Collection 
The table below indicates the data that has been collected and used within this assessment and 
sets the basis of the proposed methodology.  This will be reflected throughout the report. 
 
 
Purpose    Data and Source   
Hydrological Data   Flood Estimation Handbook (FEH-13) 
Site Features   Site visit 
Proposed Layout   Site Plan  
Site Survey    Site Topographic Survey 

2 Site Drainage Characteristics 
2.1 Existing Drainage Infrastructure 
There is an existing 200mm foul water sewer running from east to west directly in front of the 
site on Forsyth Street as shown on the Scottish Water record plans in Appendix B.  There was no 
record of any Scottish Water surface water sewers within the immediate vicinity. 
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2.2  Existing Drainage Scheme 
Springfield Properties constructed a Drainage Scheme to the south of this development in 
agricultural land as part of their development 200m west of the site and to assist with existing 
overland flow.   The scheme involved the construction of a swale and detention basin. This 
development area was within the catchment area for this sheme.  Details of the catchment areas 
and these works are shown in Appendix C. 

3 Flood Risk 
3.1 Scottish Planning Policy Requirements 
SPP requires that – 
“Infrastructure and Buildings should generally be designed to be free from surface water 
flooding in rainfall events where the annual probability of occurrence is greater than 0.5% (1 in 
200 years)”. 
To achieve this, the drainage system will require either to contain such an event or the site 
should be designed such that any volumes leaving or not entering the system should be stored 
above ground or routed overland without flooding any new or existing buildings or 
infrastructure. 
This enables compliance with the requirement that new developments do not increase the risk 
of surface water flooding on the site or elsewhere. 
 

3.2 Development Drainage Modelling 
Hydraulic modelling or detailed calculations should be undertaken as part of the detailed 
design process. This should be undertaken using industry standard modelling software such 
as WinDes, Flow or other recognised form of calculation. Note that Sewers for Scotland 4 (SfS4) 
advises that rainfall input data should be taken from the FEH. 
Detailed modelling should include the following: 

• Simulation for the 1 in 30 year storm event including an allowance of 35% for climate 
change without surcharging.  No allowance was required for urban creep as the site is 
mainly hardstanding.  

• Simulation for the 1 in 200 year storm event.   
 

3.3 Assessment of Fluvial, Coastal and Pluvial Flood Risk 
Due to site location, the development was not deemed to be at risk from coastal flooding or 
from fluvial flooding. The site is not at risk from pluvial flooding however areas near the site are 
shown to have been at risk.  The site is outlined in red on the SEPA flood maps below. 
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4 Surface Water Drainage Proposals 
4.1 Proposed Drainage Strategy including SUDS  
 
The drainage strategy for the site access road, parking and roof surface water requires that the 
surface water is treated to a standard that satisfies the SEPA Simple Index Tool.  The proposals 
for the site are to treat the surface water as listed below.  The Simple Index Tool results are 
shown in Appendix E. 
 

• Residential Roofs – Existing Swale and Detention Basin off site 
• Commercial Roofs – Existing Swale and Detention Basin off site 
• Roads and Car Park – Porous Paving and Detention Basin 

 
The greenfield run-off rate was calculated for the site using the HR Wallingford online 
greenfield estimation tool as being 0.04l/sec.   
 
HR Wallingford recommend where the QBAR is less than 2l/sec then the flow rate should be 
calculated from 2l/sec/ha which would equate to 0.54 l/sec (0.27ha x 2).  See Appendix F for 
calculation.   
 
We propose to use a Hydro-brake flow control device in MH S4 to restrict the flow to 0.54l/sec. 
 
The porous paving depth of stone has been increased so that as well as providing at source 
treatment it also provides attenuation.  We have also upsized pipes to provide the further 
attenuation. 
 
The existing off site detention basin and swale to the east was previously constructed by 
Springfield Properties.  The outfall from the site will connect into the existing swale before it 
reaches the detention basin. 

 
The foul drainage will discharge into the existing 200mm combined sewer on Forsyth Street. 

 
Refer to Appendix D for the Drainage Layout and Drainage Details. 
 

4.2 Flow Drainage Software 
The pipe network was added to the Flow software using the greenfield run-off rate.  The 30yr 
and 1:200yr + 35% climate change storm events where run and confirmed that was no flooding 
within the network within these storm events.   
 
Flow calculations can be found in Appendix G. 

 
4.3 SEPA Consultation 
SEPA were not required to be consulted for the site. 
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5 Maintenance Proposals 
5.1 Maintenance 
An operation and maintenance manual will be produced and will include - 
· Location of all SUDS, i.e the porous paving 
· Brief summary of design 
· Depth of silt that will trigger requirement for removal 
· Visual indicators that will trigger maintenance 
· A Maintenance Plan  
· An action plan for dealing with accidental spillages of pollutants 

 
5.2 Maintenance Plan 
The maintenance will come under 3 categories of  
1. Regular Maintenance - leaf collection, litter collection, check that inlets and outlets are free 
of blockages etc 
2. Occasional Maintenance - sediment removal 
3. Remedial Maintenance – Jetting and brushing to remove clogging 
It is vital that a maintenance record is kept of the inspections and maintenance work that has 
been carried out.  This allows the response of the system to different regimes to be assessed in 
future. 

6 Maintenance of Existing Drainage Scheme 
6.1 Maintenance 
The existing drainage scheme maintenance schedule is shown below.  This was included in the 
Envirocentre report that formed part of this original approval. 
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APPENDIX B 
Scottish Water Record Plans  
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Proposed Surface Water Sewer (Private)

Proposed Foul Water Sewer (Private)

Existing Surface Water Drainage (Scottish Water)

Existing Foul Drainage (Scottish Water)

Proposed Gully within Porous Paving (Private)

LEGEND:

1. All existing drainage to be checked by contractor
prior to construction.
2. All drainage filter trenches to be continuous
protected from ingress of construction materials during
the construction phase of the works.
3. Prior to concreting all filter trenches to be washed
down into silt traps and waste material to be removed
when washings running clear.
4. All silt traps to be continuously monitored during
construction and cleaned out weekly during construction
phase of works
5. On completion of works, all pipework and filter
trenches to be cleared of detritus and made ready to
accept rainwater runoff from the site
6. The maintenance required to be adopted should
initially be based on a bi-monthly routine during both wet
and dry seasons when silt traps and pipework are
routinely inspected and cleaned
7. It is anticipated that this will increase to quarterly
cycle as the system acquires maturity and usage of the
storage areas are determined
8. Channel drainage should be constructed to
manufacturers specifications.
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No works are to commence on site until all relevant approvals have been obtained.  Any deviations
to the approved plans have to be reported to this office.  Contractors to check all dimensions on
site prior to commencement of work. Given dimensions only to be used. *DO NOT SCALE*. The
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SIMPLE INDEX APPROACH: TOOL

2. The supporting 'Design Conditions' stated by the tool must be fully considered and implemented in all cases.

DROP DOWN LIST RELEVANT INPUTS NEED TO BE SELECTED FROM THESE LISTS, FOR EACH STEP

USER ENTRY USER ENTRY CELLS ARE ONLY REQUIRED WHERE INDICATED BY THE TOOL

STEP 1: Determine the Pollution Hazard Index for the runoff area discharging to the proposed SuDS scheme

This step requires the user to select the appropriate land use type for the area from which the runoff is occurring

DESIGN CONDITIONS

Runoff Area Land Use Description

 
Hazard 
Level 

Total Suspended 
Solids Metals Hydrocarbons 1 2

Select land use type from the drop down list 
(or 'Other' if none applicable):

Non-residential car parking with frequent change (eg hospitals, 
retail) Medium 0.7 0.6 0.7

Landuse Pollution Hazard Index Medium 0.7 0.6 0.7

STEP 2A:  Determine the Pollution Mitigation Index for the proposed SuDS components

DESIGN CONDITIONS

SuDS Component Description
Total Suspended 
Solids Metals Hydrocarbons 1 2 3

Select SuDS Component 1                                    
(i.e. the upstream SuDS component) from 

the drop down list:

Pervious pavement (where the pavement is not designed as an 
infiltration component) 0.7 0.6 0.7

SuDS components can only be assumed to 
deliver these indices if they follow design 
guidance with respect to hydraulics and treatment 
set out in the relevant technical component 
chapters of the SuDS Manual. See also checklists 
in Appendix B

Select SuDS Component 2                               
(i.e. the second SuDS component in a 

series) from the drop down list:

Detention basin 0.5 0.5 0.6

SuDS components can only be assumed to 
deliver these indices if they follow design 
guidance with respect to hydraulics and treatment 
set out in the relevant technical component 
chapters of the SuDS Manual. See also checklists 
in Appendix B

Detention basins should be designed to ensure 
the effective retention and management of 
sediment, such that the sediment will not be re-
suspended and washed out in subsequent events

Select SuDS Component 3                                
(i.e. the third SuDS component in a series) 

from the drop down list:

None 0 0 0

0.5 0.33 0.8

 Aggregated Surface Water Pollution Mitigation Index 0.95 0.85 >0.95

Is the runoff now discharged to an infiltration component? 
Yes ? Go to Step 2B
No ? Go to Step 2C

STEP 2B: Determine the Pollution Mitigation Index for the proposed Groundwater Protection

DESIGN CONDITIONS

Total Suspended 
Solids Metals Hydrocarbons 1 2 3 4

Select type of groundwater protection from 
the drop down list:

None

If the proposed groundwater protection is 
bespoke/proprietary and/or the generic 
indices above are not considered 
appropriate, select 'Proprietary product' or 
'User defined indices' and enter a 
description of the protection and agreed 
user defined indices in this row:

Groundwater Protection Pollution Mitigation Index 0 0 0

STEP 2C: Determine the Combined Pollution Mitigation Indices for the Runoff Area

This is an automatic step which combines the proposed SuDS Pollution Mitigation Indices with any Groundwater Protection Pollution Mitigation Indices

Total Suspended 
Solids Metals Hydrocarbons

Combined Pollution Mitigation Indices for the Runoff Area 0.95 0.85 >0.95

STEP 2D: Determine Sufficiency of Pollution Mitigation Indices for Selected SuDS Components

This is an automatic step which compares the Combined Pollution Mitigation Indices with the Land Use Hazard Indices, to determine whether the proposed components are sufficient to  manage each pollutant category type

When the combined mitigation index exceeds the land use pollution hazard index, then the proposed components are considered sufficient in providing pollution risk mitigation. DESIGN CONDITIONS

Total Suspended 
Solids Metals Hydrocarbons 1

Sufficient Sufficient Sufficient

Reference to local planning documents should 
also be made to identify any additional protection 
required for sites due to habitat conservation (see 
Chapter 7 The SuDS design process ). The 
implications of developments on or within close 
proximity to an area with an environmental 
designation, such as a Site of Special Scientific 
Interest (SSSI), should be considered via 
consultation with relevant conservation bodies 
such as Natural England

Note: If the total aggregated mitigation index is > 1 (which is not a realistic outcome), then the outcome is fixed at ">0.95". In this scenario, the proposed 
components are likely to have a very high mitigation potential for reducing pollutant levels in the runoff and should be sufficient for any proposed land use 
(note: where risk assessment is required, this outcome would need more detailed verification).

If the proposed groundwater protection is bespoke and/or a proprietary product and not generically described by the suggested measures, then a description of the protection and agreed user defined indices 
should be entered in the row below the drop down list

Note: If the total aggregated mitigation index is > 1 (which is not a realistic outcome), then the outcome is fixed at ">0.95". In this scenario, the proposed 
components are likely to have a very high mitigation potential for reducing pollutant levels in the runoff and should be sufficient for any proposed land use 
(note: where risk assessment is required, this outcome would need more detailed verification).

Pollution Hazard Indices 

This step requires the user to select the proposed SuDS components that will be used to treat runoff - before it is discharged to a receiving surface waterbody 
or downstream infiltration component
If the runoff is discharged directly to an infiltration component, without upstream treatment, select 'None' for each of the 3 SuDS components and move to 
Step 2B 

This step should be applied to evaluate the water quality protection provided by proposed SuDS components for discharges to receiving surface waters or downstream infiltration components (note: in England 
and Wales this will include components that allow any amount of infiltration, however small, even where infiltration is not specifically accounted for in the design).

If you have fewer than 3 components, select 'None' for the components that are not required 

If the proposed component is bespoke and/or a proprietary treatment product and not generically described by the suggested components, then 'Proprietary treatment system' or 'User defined indices' should 
be selected and a description of the component and agreed user defined indices should be entered in the rows below the drop down lists  

Pollution Mitigation Indices 

Pollution Mitigation Indices 

Combined Pollution Mitigation Indices 

Sufficiency of Pollution Mitigation Indices 

Note: In order to meet both Water Quality criteria set out in the SuDS Manual (Chapter 4), Interception should be delivered for 
all impermeable areas wherever possible.   Interception delivery and treatment may be met by the same components, but 
Interception requires separate evaluation.

If the proposed SuDS components are 
bespoke/proprietary and/or the generic 
indices above are not considered 
appropriate, select 'Proprietary treatment 
system' or 'User defined indices' and enter 
component descriptions and agreed user 
defined indices in these rows:

This step requires the user to select the type of groundwater protection that is either part of the SuDS component or that lies between the component and the 
groundwater

This step should be applied where a SuDS component is specifically designed to infiltrate runoff (note: in England and Wales this will include components that allow any amount of infiltration, however small, 
even where infiltration is not specifically accounted for in the design).

'Groundwater protection' describes the proposed depth of soil or other material through which runoff will flow between the runoff surface and the underlying groundwater.

Where the discharge is to surface waters and risks to groundwater need not be considered, select 'None'

In England and Wales, where the discharge is to protected surface waters or groundwater, an additional treatment component (ie over and above that required for standard discharges), or other equivalent protection, is required 
that provides environmental protection in the event of an unexpected pollution event or poor system performance. Protected surface waters are those designated for drinking water abstraction. In England and Wales, protected 
groundwater resources are defined as Source Protection Zone 1. In Northern Ireland, a more precautionary approach may be required and this should be checked with the environmental regulator on a site by site basis.

4. Each of the steps below are part of the process set out in the flowchart on Sheet 3.

5. Sheet 4 summarises the selections made below and indicates the acceptability of the proposed SuDS components.

HRW shall not be liable for any direct or indirect damage claim, loss, cost, expense or liability howsoever arising out of the use or impossibility to use the tools, even when
HRW has been informed of the possibility of the same. The user hereby indemnifies HRW from and against any damage claim, loss, expense or liability resulting from any
action taken against HRW that is related in any way to the use of the tool  or any reliance made in respect of the output of such use by any person whatsoever. HRW does
not guarantee that the tool's functions meet the requirements of any person, nor that the tool is free from errors. 

If the land use varies across the 'runoff area', either:

If the generic land use types in the drop 
down list above are not applicable, select 
'Other' and enter a description of the land 
use of the runoff area and agreed user 
defined indices in this row:

- use the land use type with the highest Pollution Hazard Index

- apply the approach for each of the land use types to determine whether the proposed SuDS design is sufficient for all.  If it is not, consider collecting more hazardous runoff separately 
and providing additional treatment. 

If the generic land use types suggested are not applicable, select 'Other' and enter a description of the land use of the runoff area and agreed user defined indices in the row below the drop down lists.

3. Relevant design examples are included in the SuDS Manual Appendix C.

1. The steps set out in the tool should be applied for each inflow or 'runoff area' (ie each impermeable surface area separately discharging to a SuDS component). 

6. Interception should be delivered for all upstream impermeable areas as part of the strategy for water quantity and quality control for the site. This is required in order to deliver both of the water quality criteria 
set out in Chapter 4 of the SuDS Manual

3. The process that is automated in this tool is described in the SuDS Manual, Chapter 26 (Section 26.7)



SIMPLE INDEX APPROACH: TOOL

2. The supporting 'Design Conditions' stated by the tool must be fully considered and implemented in all cases.

DROP DOWN LIST RELEVANT INPUTS NEED TO BE SELECTED FROM THESE LISTS, FOR EACH STEP

USER ENTRY USER ENTRY CELLS ARE ONLY REQUIRED WHERE INDICATED BY THE TOOL

STEP 1: Determine the Pollution Hazard Index for the runoff area discharging to the proposed SuDS scheme

This step requires the user to select the appropriate land use type for the area from which the runoff is occurring

DESIGN CONDITIONS

Runoff Area Land Use Description

 
Hazard 
Level 

Total Suspended 
Solids Metals Hydrocarbons 1 2

Select land use type from the drop down list 
(or 'Other' if none applicable):

Commercial/Industrial roofing: Inert materials Very low 0.3 0.2 0.05

Landuse Pollution Hazard Index Very low 0.3 0.2 0.05

STEP 2A:  Determine the Pollution Mitigation Index for the proposed SuDS components

DESIGN CONDITIONS

SuDS Component Description
Total Suspended 
Solids Metals Hydrocarbons 1 2 3

Select SuDS Component 1                                    
(i.e. the upstream SuDS component) from 

the drop down list:

Detention basin 0.5 0.5 0.6

SuDS components can only be assumed to 
deliver these indices if they follow design 
guidance with respect to hydraulics and treatment 
set out in the relevant technical component 
chapters of the SuDS Manual. See also checklists 
in Appendix B

Detention basins should be designed to ensure 
the effective retention and management of 
sediment, such that the sediment will not be re-
suspended and washed out in subsequent events

Select SuDS Component 2                               
(i.e. the second SuDS component in a 

series) from the drop down list:

None 0 0 0

Select SuDS Component 3                                
(i.e. the third SuDS component in a series) 

from the drop down list:

None 0 0 0

0.5 0.33 0.8

 Aggregated Surface Water Pollution Mitigation Index 0.5 0.5 0.6

Is the runoff now discharged to an infiltration component? 
Yes ? Go to Step 2B
No ? Go to Step 2C

STEP 2B: Determine the Pollution Mitigation Index for the proposed Groundwater Protection

DESIGN CONDITIONS

Total Suspended 
Solids Metals Hydrocarbons 1 2 3 4

Select type of groundwater protection from 
the drop down list:

None

If the proposed groundwater protection is 
bespoke/proprietary and/or the generic 
indices above are not considered 
appropriate, select 'Proprietary product' or 
'User defined indices' and enter a 
description of the protection and agreed 
user defined indices in this row:

Groundwater Protection Pollution Mitigation Index 0 0 0

STEP 2C: Determine the Combined Pollution Mitigation Indices for the Runoff Area

This is an automatic step which combines the proposed SuDS Pollution Mitigation Indices with any Groundwater Protection Pollution Mitigation Indices

Total Suspended 
Solids Metals Hydrocarbons

Combined Pollution Mitigation Indices for the Runoff Area 0.5 0.5 0.6

STEP 2D: Determine Sufficiency of Pollution Mitigation Indices for Selected SuDS Components

This is an automatic step which compares the Combined Pollution Mitigation Indices with the Land Use Hazard Indices, to determine whether the proposed components are sufficient to  manage each pollutant category type

When the combined mitigation index exceeds the land use pollution hazard index, then the proposed components are considered sufficient in providing pollution risk mitigation. DESIGN CONDITIONS

Total Suspended 
Solids Metals Hydrocarbons 1

Sufficient Sufficient Sufficient

Reference to local planning documents should 
also be made to identify any additional protection 
required for sites due to habitat conservation (see 
Chapter 7 The SuDS design process ). The 
implications of developments on or within close 
proximity to an area with an environmental 
designation, such as a Site of Special Scientific 
Interest (SSSI), should be considered via 
consultation with relevant conservation bodies 
such as Natural England

4. Each of the steps below are part of the process set out in the flowchart on Sheet 3.

5. Sheet 4 summarises the selections made below and indicates the acceptability of the proposed SuDS components.

HRW shall not be liable for any direct or indirect damage claim, loss, cost, expense or liability howsoever arising out of the use or impossibility to use the tools, even when
HRW has been informed of the possibility of the same. The user hereby indemnifies HRW from and against any damage claim, loss, expense or liability resulting from any
action taken against HRW that is related in any way to the use of the tool  or any reliance made in respect of the output of such use by any person whatsoever. HRW does
not guarantee that the tool's functions meet the requirements of any person, nor that the tool is free from errors. 

If the land use varies across the 'runoff area', either:

If the generic land use types in the drop 
down list above are not applicable, select 
'Other' and enter a description of the land 
use of the runoff area and agreed user 
defined indices in this row:

- use the land use type with the highest Pollution Hazard Index

- apply the approach for each of the land use types to determine whether the proposed SuDS design is sufficient for all.  If it is not, consider collecting more hazardous runoff separately 
and providing additional treatment. 

If the generic land use types suggested are not applicable, select 'Other' and enter a description of the land use of the runoff area and agreed user defined indices in the row below the drop down lists.

3. Relevant design examples are included in the SuDS Manual Appendix C.

1. The steps set out in the tool should be applied for each inflow or 'runoff area' (ie each impermeable surface area separately discharging to a SuDS component). 

6. Interception should be delivered for all upstream impermeable areas as part of the strategy for water quantity and quality control for the site. This is required in order to deliver both of the water quality criteria 
set out in Chapter 4 of the SuDS Manual

3. The process that is automated in this tool is described in the SuDS Manual, Chapter 26 (Section 26.7)

Pollution Mitigation Indices 

Pollution Mitigation Indices 

Combined Pollution Mitigation Indices 

Sufficiency of Pollution Mitigation Indices 

Note: In order to meet both Water Quality criteria set out in the SuDS Manual (Chapter 4), Interception should be delivered for 
all impermeable areas wherever possible.   Interception delivery and treatment may be met by the same components, but 
Interception requires separate evaluation.

If the proposed SuDS components are 
bespoke/proprietary and/or the generic 
indices above are not considered 
appropriate, select 'Proprietary treatment 
system' or 'User defined indices' and enter 
component descriptions and agreed user 
defined indices in these rows:

This step requires the user to select the type of groundwater protection that is either part of the SuDS component or that lies between the component and the 
groundwater

This step should be applied where a SuDS component is specifically designed to infiltrate runoff (note: in England and Wales this will include components that allow any amount of infiltration, however small, 
even where infiltration is not specifically accounted for in the design).

'Groundwater protection' describes the proposed depth of soil or other material through which runoff will flow between the runoff surface and the underlying groundwater.

Where the discharge is to surface waters and risks to groundwater need not be considered, select 'None'

In England and Wales, where the discharge is to protected surface waters or groundwater, an additional treatment component (ie over and above that required for standard discharges), or other equivalent protection, is required 
that provides environmental protection in the event of an unexpected pollution event or poor system performance. Protected surface waters are those designated for drinking water abstraction. In England and Wales, protected 
groundwater resources are defined as Source Protection Zone 1. In Northern Ireland, a more precautionary approach may be required and this should be checked with the environmental regulator on a site by site basis.

Note: If the total aggregated mitigation index is > 1 (which is not a realistic outcome), then the outcome is fixed at ">0.95". In this scenario, the proposed 
components are likely to have a very high mitigation potential for reducing pollutant levels in the runoff and should be sufficient for any proposed land use 
(note: where risk assessment is required, this outcome would need more detailed verification).

If the proposed groundwater protection is bespoke and/or a proprietary product and not generically described by the suggested measures, then a description of the protection and agreed user defined indices 
should be entered in the row below the drop down list

Note: If the total aggregated mitigation index is > 1 (which is not a realistic outcome), then the outcome is fixed at ">0.95". In this scenario, the proposed 
components are likely to have a very high mitigation potential for reducing pollutant levels in the runoff and should be sufficient for any proposed land use 
(note: where risk assessment is required, this outcome would need more detailed verification).

Pollution Hazard Indices 

This step requires the user to select the proposed SuDS components that will be used to treat runoff - before it is discharged to a receiving surface waterbody 
or downstream infiltration component
If the runoff is discharged directly to an infiltration component, without upstream treatment, select 'None' for each of the 3 SuDS components and move to 
Step 2B 

This step should be applied to evaluate the water quality protection provided by proposed SuDS components for discharges to receiving surface waters or downstream infiltration components (note: in England 
and Wales this will include components that allow any amount of infiltration, however small, even where infiltration is not specifically accounted for in the design).

If you have fewer than 3 components, select 'None' for the components that are not required 

If the proposed component is bespoke and/or a proprietary treatment product and not generically described by the suggested components, then 'Proprietary treatment system' or 'User defined indices' should 
be selected and a description of the component and agreed user defined indices should be entered in the rows below the drop down lists  



SIMPLE INDEX APPROACH: TOOL

2. The supporting 'Design Conditions' stated by the tool must be fully considered and implemented in all cases.

DROP DOWN LIST RELEVANT INPUTS NEED TO BE SELECTED FROM THESE LISTS, FOR EACH STEP

USER ENTRY USER ENTRY CELLS ARE ONLY REQUIRED WHERE INDICATED BY THE TOOL

STEP 1: Determine the Pollution Hazard Index for the runoff area discharging to the proposed SuDS scheme

This step requires the user to select the appropriate land use type for the area from which the runoff is occurring

DESIGN CONDITIONS

Runoff Area Land Use Description

 
Hazard 
Level 

Total Suspended 
Solids Metals Hydrocarbons 1 2

Select land use type from the drop down list 
(or 'Other' if none applicable):

Residential roofing Very low 0.2 0.2 0.05

Landuse Pollution Hazard Index Very low 0.2 0.2 0.05

STEP 2A:  Determine the Pollution Mitigation Index for the proposed SuDS components

DESIGN CONDITIONS

SuDS Component Description
Total Suspended 
Solids Metals Hydrocarbons 1 2 3

Select SuDS Component 1                                    
(i.e. the upstream SuDS component) from 

the drop down list:

Detention basin 0.5 0.5 0.6

SuDS components can only be assumed to 
deliver these indices if they follow design 
guidance with respect to hydraulics and treatment 
set out in the relevant technical component 
chapters of the SuDS Manual. See also checklists 
in Appendix B

Detention basins should be designed to ensure 
the effective retention and management of 
sediment, such that the sediment will not be re-
suspended and washed out in subsequent events

Select SuDS Component 2                               
(i.e. the second SuDS component in a 

series) from the drop down list:

None 0 0 0

Select SuDS Component 3                                
(i.e. the third SuDS component in a series) 

from the drop down list:

None 0 0 0

0.5 0.33 0.8

 Aggregated Surface Water Pollution Mitigation Index 0.5 0.5 0.6

Is the runoff now discharged to an infiltration component? 
Yes ? Go to Step 2B
No ? Go to Step 2C

STEP 2B: Determine the Pollution Mitigation Index for the proposed Groundwater Protection

DESIGN CONDITIONS

Total Suspended 
Solids Metals Hydrocarbons 1 2 3 4

Select type of groundwater protection from 
the drop down list:

None

If the proposed groundwater protection is 
bespoke/proprietary and/or the generic 
indices above are not considered 
appropriate, select 'Proprietary product' or 
'User defined indices' and enter a 
description of the protection and agreed 
user defined indices in this row:

Groundwater Protection Pollution Mitigation Index 0 0 0

STEP 2C: Determine the Combined Pollution Mitigation Indices for the Runoff Area

This is an automatic step which combines the proposed SuDS Pollution Mitigation Indices with any Groundwater Protection Pollution Mitigation Indices

Total Suspended 
Solids Metals Hydrocarbons

Combined Pollution Mitigation Indices for the Runoff Area 0.5 0.5 0.6

STEP 2D: Determine Sufficiency of Pollution Mitigation Indices for Selected SuDS Components

This is an automatic step which compares the Combined Pollution Mitigation Indices with the Land Use Hazard Indices, to determine whether the proposed components are sufficient to  manage each pollutant category type

When the combined mitigation index exceeds the land use pollution hazard index, then the proposed components are considered sufficient in providing pollution risk mitigation. DESIGN CONDITIONS

Total Suspended 
Solids Metals Hydrocarbons 1

Sufficient Sufficient Sufficient

Reference to local planning documents should 
also be made to identify any additional protection 
required for sites due to habitat conservation (see 
Chapter 7 The SuDS design process ). The 
implications of developments on or within close 
proximity to an area with an environmental 
designation, such as a Site of Special Scientific 
Interest (SSSI), should be considered via 
consultation with relevant conservation bodies 
such as Natural England

Note: If the total aggregated mitigation index is > 1 (which is not a realistic outcome), then the outcome is fixed at ">0.95". In this scenario, the proposed 
components are likely to have a very high mitigation potential for reducing pollutant levels in the runoff and should be sufficient for any proposed land use 
(note: where risk assessment is required, this outcome would need more detailed verification).

If the proposed groundwater protection is bespoke and/or a proprietary product and not generically described by the suggested measures, then a description of the protection and agreed user defined indices 
should be entered in the row below the drop down list

Note: If the total aggregated mitigation index is > 1 (which is not a realistic outcome), then the outcome is fixed at ">0.95". In this scenario, the proposed 
components are likely to have a very high mitigation potential for reducing pollutant levels in the runoff and should be sufficient for any proposed land use 
(note: where risk assessment is required, this outcome would need more detailed verification).

Pollution Hazard Indices 

This step requires the user to select the proposed SuDS components that will be used to treat runoff - before it is discharged to a receiving surface waterbody 
or downstream infiltration component
If the runoff is discharged directly to an infiltration component, without upstream treatment, select 'None' for each of the 3 SuDS components and move to 
Step 2B 

This step should be applied to evaluate the water quality protection provided by proposed SuDS components for discharges to receiving surface waters or downstream infiltration components (note: in England 
and Wales this will include components that allow any amount of infiltration, however small, even where infiltration is not specifically accounted for in the design).

If you have fewer than 3 components, select 'None' for the components that are not required 

If the proposed component is bespoke and/or a proprietary treatment product and not generically described by the suggested components, then 'Proprietary treatment system' or 'User defined indices' should 
be selected and a description of the component and agreed user defined indices should be entered in the rows below the drop down lists  

Pollution Mitigation Indices 

Pollution Mitigation Indices 

Combined Pollution Mitigation Indices 

Sufficiency of Pollution Mitigation Indices 

Note: In order to meet both Water Quality criteria set out in the SuDS Manual (Chapter 4), Interception should be delivered for 
all impermeable areas wherever possible.   Interception delivery and treatment may be met by the same components, but 
Interception requires separate evaluation.

If the proposed SuDS components are 
bespoke/proprietary and/or the generic 
indices above are not considered 
appropriate, select 'Proprietary treatment 
system' or 'User defined indices' and enter 
component descriptions and agreed user 
defined indices in these rows:

This step requires the user to select the type of groundwater protection that is either part of the SuDS component or that lies between the component and the 
groundwater

This step should be applied where a SuDS component is specifically designed to infiltrate runoff (note: in England and Wales this will include components that allow any amount of infiltration, however small, 
even where infiltration is not specifically accounted for in the design).

'Groundwater protection' describes the proposed depth of soil or other material through which runoff will flow between the runoff surface and the underlying groundwater.

Where the discharge is to surface waters and risks to groundwater need not be considered, select 'None'

In England and Wales, where the discharge is to protected surface waters or groundwater, an additional treatment component (ie over and above that required for standard discharges), or other equivalent protection, is required 
that provides environmental protection in the event of an unexpected pollution event or poor system performance. Protected surface waters are those designated for drinking water abstraction. In England and Wales, protected 
groundwater resources are defined as Source Protection Zone 1. In Northern Ireland, a more precautionary approach may be required and this should be checked with the environmental regulator on a site by site basis.

4. Each of the steps below are part of the process set out in the flowchart on Sheet 3.

5. Sheet 4 summarises the selections made below and indicates the acceptability of the proposed SuDS components.

HRW shall not be liable for any direct or indirect damage claim, loss, cost, expense or liability howsoever arising out of the use or impossibility to use the tools, even when
HRW has been informed of the possibility of the same. The user hereby indemnifies HRW from and against any damage claim, loss, expense or liability resulting from any
action taken against HRW that is related in any way to the use of the tool  or any reliance made in respect of the output of such use by any person whatsoever. HRW does
not guarantee that the tool's functions meet the requirements of any person, nor that the tool is free from errors. 

If the land use varies across the 'runoff area', either:

If the generic land use types in the drop 
down list above are not applicable, select 
'Other' and enter a description of the land 
use of the runoff area and agreed user 
defined indices in this row:

- use the land use type with the highest Pollution Hazard Index

- apply the approach for each of the land use types to determine whether the proposed SuDS design is sufficient for all.  If it is not, consider collecting more hazardous runoff separately 
and providing additional treatment. 

If the generic land use types suggested are not applicable, select 'Other' and enter a description of the land use of the runoff area and agreed user defined indices in the row below the drop down lists.

3. Relevant design examples are included in the SuDS Manual Appendix C.

1. The steps set out in the tool should be applied for each inflow or 'runoff area' (ie each impermeable surface area separately discharging to a SuDS component). 

6. Interception should be delivered for all upstream impermeable areas as part of the strategy for water quantity and quality control for the site. This is required in order to deliver both of the water quality criteria 
set out in Chapter 4 of the SuDS Manual

3. The process that is automated in this tool is described in the SuDS Manual, Chapter 26 (Section 26.7)
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APPENDIX F 
Greenfield Run-off Calcs 

 

 

 

 

 

 

 

 

 

 

 

 

 



Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Calculated by: Pauline Davies

Site name: Forsyth Street

Site location: Hopeman

Site Details

Latitude: 57.70511° N

Longitude: 3.43284° W
This is an estimation of the greenfield runoff rates that are used to meet normal best 
practice criteria in line with Environment Agency guidance “Rainfall runoff management 
for developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and 
the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may
be
the basis for setting consents for the drainage of surface water runoff from sites.

Reference: 324391664

Date: Jun 08 2020 14:51

Runoff estimation approach IH124

Site characteristics

Total site area (ha): 0.27

Methodology

Q  estimation method: Calculate from SPR and SAAR
SPR estimation method: Calculate from SOIL type

Soil characteristics
Default Edited

SOIL type: 1 1
HOST class: N/A N/A
SPR/SPRHOST: 0.1 0.1

Hydrological characteristics
Default Edited

SAAR (mm): 611 611
Hydrological region: 1 1
Growth curve factor 1 year: 0.85 0.85
Growth curve factor 30 years: 1.95 1.95
Growth curve factor 100 years: 2.48 2.48
Growth curve factor 200 years: 2.84 2.84

Notes

(1) Is Q  < 2.0 l/s/ha?

When Q  is < 2.0 l/s/ha then limiting discharge rates are set at
2.0 l/s/ha.

(2) Are flow rates < 5.0 l/s?

Where flow rates are less than 5.0 l/s consent for discharge is
usually set at 5.0 l/s if blockage from vegetation and other
materials is possible. Lower consent flow rates may be set where
the blockage risk is addressed by using appropriate drainage
elements.

(3) Is SPR/SPRHOST ≤ 0.3?

Where groundwater levels are low enough the use of soakaways
to avoid discharge offsite would normally be preferred for
disposal of surface water runoff.

Greenfield runoff rates
Default Edited

Q  (l/s): 0.04 0.04
1 in 1 year (l/s): 0.03 0.03
1 in 30 years (l/s): 0.08 0.08
1 in 100 year (l/s): 0.1 0.1
1 in 200 years (l/s): 0.11 0.11
This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of this tool is subject to the UK SuDS terms and conditions and
licence agreement , which can both be found at www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of these results is the
responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for the use of this data in the design or
operational characteristics of any drainage scheme.

BAR

BAR

BAR

BAR

As QBar is less than 2l/sec
= 2 x 0.27ha =0.54l/sec

Pauline
Highlight
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APPENDIX G 
Surface Water Details and Storm Events 
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4 Rutland Square
Edinburgh

File: DESIGN1.PFD
Network: Storm Network 1
PD
08/07/2020

Page 1
Forsyth Street
Hopeman

Flow+ v9.0 Copyright © 1988-2020 Causeway So ware Solu ons Limited

Design Se ngs

Rainfall Methodology
Return Period (years)

Addi onal Flow (%)
CV

Time of Entry (mins)
Maximum Time of Concentra on (mins)

Maximum Rainfall (mm/hr)

FEH-13
30
0
0.750
5.00
30.00
50.0

Minimum Velocity (m/s)
Connec on Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best prac ce design rules

1.00
Level So ts
1.000
1.500
✓
x

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

Eas ng
(m)

Northing
(m)

Depth
(m)

1
7
2
3
4
5
6

0.037
0.040
0.057
0.035
0.000
0.000

5.00
5.00
5.00
5.00

27.225
27.091
27.151
27.303
27.250
27.000
27.000

1200
1500
1500
1500
1500
1200
1200

314746.090
314753.783
314751.832
314724.814
314724.780
314744.152
314747.095

869281.920
869253.202
869260.484
869253.274
869241.317
869186.773
869185.560

1.350
1.714
1.948
2.170
2.147
2.237
2.256

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
In ow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 1 2 22.192 0.600 25.875 25.653 0.222 100.0 150 5.37 50.0

1.000 1.005 17.8 5.0 1.200 1.348 0.037 0.0 54 0.863

2.000 7 2 7.539 0.600 25.377 25.358 0.019 400.0 600 5.10 50.0

2.000 1.211 342.4 5.4 1.114 1.193 0.040 0.0 52 0.457

1.001 2 3 27.963 0.600 25.203 25.133 0.070 400.0 600 5.75 50.0

1.001 1.211 342.4 18.2 1.348 1.570 0.134 0.0 93 0.656

1.002 3 4 11.957 0.600 25.133 25.103 0.030 400.0 600 5.92 50.0

1.002 1.211 342.4 22.9 1.570 1.547 0.169 0.0 104 0.701

1.003 4 5 57.882 0.600 25.103 24.763 0.340 170.0 225 6.88 50.0

1.003 1.000 39.7 22.9 1.922 2.012 0.169 0.0 123 1.034

1.004 5 6 3.183 0.600 24.763 24.744 0.019 170.0 225 6.94 50.0

1.004 1.000 39.7 22.9 2.012 2.031 0.169 0.0 123 1.034
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 22.192 100.0 150 Circular_Default Sewer Type 27.225 25.875 1.200 27.151 25.653 1.348

1.000 1 1200 Manhole Adoptable 2 1500 Manhole Adoptable

2.000 7.539 400.0 600 Circular_Default Sewer Type 27.091 25.377 1.114 27.151 25.358 1.193

2.000 7 1500 Manhole Adoptable 2 1500 Manhole Adoptable

1.001 27.963 400.0 600 Circular_Default Sewer Type 27.151 25.203 1.348 27.303 25.133 1.570

1.001 2 1500 Manhole Adoptable 3 1500 Manhole Adoptable

1.002 11.957 400.0 600 Circular_Default Sewer Type 27.303 25.133 1.570 27.250 25.103 1.547

1.002 3 1500 Manhole Adoptable 4 1500 Manhole Adoptable

1.003 57.882 170.0 225 Circular_Default Sewer Type 27.250 25.103 1.922 27.000 24.763 2.012

1.003 4 1500 Manhole Adoptable 5 1200 Manhole Adoptable

1.004 3.183 170.0 225 Circular_Default Sewer Type 27.000 24.763 2.012 27.000 24.744 2.031

1.004 5 1200 Manhole Adoptable 6 1200 Manhole Adoptable

Manhole Schedule

Node Eas ng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Connec ons Link IL
(m)

Dia
(mm)

1

7

2

3

4

5

6

314746.090

314753.783

314751.832

314724.814

314724.780

314744.152

314747.095

869281.920

869253.202

869260.484

869253.274

869241.317

869186.773

869185.560

27.225

27.091

27.151

27.303

27.250

27.000

27.000

1.350

1.714

1.948

2.170

2.147

2.237

2.256

1200

1500

1500

1500

1500

1200

1200

0

0

1

2

0

1

0

1

0

1

0

1

0

0
1
2

0
1

0
1

0
1

0
1

1.000

2.000
2.000
1.000

1.001
1.001

1.002
1.002

1.003
1.003

1.004
1.004

25.875

25.377
25.358
25.653

25.203
25.133

25.133
25.103

25.103
24.763

24.763
24.744

150

600
600
150

600
600

600
600

225
225

225
225
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Simula on Se ngs

Rainfall Methodology
Summer CV

Winter CV

FEH-13
0.750
0.840

Analysis Speed
Skip Steady State

Drain Down Time (mins)

Normal
✓
240

Addi onal Storage (m³/ha)
Check Discharge Rate(s)

Check Discharge Volume

20.0
x
x

Storm Dura ons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

Addi onal Area
(A %)

Addi onal Flow
(Q %)

30
200

35
35

0
0

0
0

Node 4 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
✓
25.103
1.050
0.5

Objec ve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0032-5000-1050-5000
0.075
1200

Node 1 Carpark Storage Structure

Base Inf Coe cient (m/hr)
Side Inf Coe cient (m/hr)

Safety Factor
Porosity

0.00000
0.00000
2.0
0.40

Invert Level (m)
Time to half empty (mins)

Width (m)
Length (m)

26.300

5.000
18.600

Slope (1:X)
Depth (m)

Inf Depth (m)

125.0

Node 1 Carpark Storage Structure

Base Inf Coe cient (m/hr)
Side Inf Coe cient (m/hr)

Safety Factor
Porosity

0.00000
0.00000
2.0
0.40

Invert Level (m)
Time to half empty (mins)

Width (m)
Length (m)

26.000

5.000
15.000

Slope (1:X)
Depth (m)

Inf Depth (m)

125.0

Node 7 Carpark Storage Structure

Base Inf Coe cient (m/hr)
Side Inf Coe cient (m/hr)

Safety Factor
Porosity

0.00000
0.00000
2.0
0.40

Invert Level (m)
Time to half empty (mins)

Width (m)
Length (m)

25.800

5.000
16.000

Slope (1:X)
Depth (m)

Inf Depth (m)

125.0

Node 2 Carpark Storage Structure

Base Inf Coe cient (m/hr)
Side Inf Coe cient (m/hr)

Safety Factor
Porosity

0.00000
0.00000
2.0
0.40

Invert Level (m)
Time to half empty (mins)

Width (m)
Length (m)

26.000

5.000
7.500

Slope (1:X)
Depth (m)

Inf Depth (m)

125.0

Node 3 Carpark Storage Structure

Base Inf Coe cient (m/hr)
Side Inf Coe cient (m/hr)

Safety Factor
Porosity

0.00000
0.00000
2.0
0.40

Invert Level (m)
Time to half empty (mins)

Width (m)
Length (m)

26.150

5.000
16.200

Slope (1:X)
Depth (m)

Inf Depth (m)

125.0
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Node 4 Carpark Storage Structure

Base Inf Coe cient (m/hr)
Side Inf Coe cient (m/hr)

Safety Factor
Porosity

0.00000
0.00000
2.0
0.40

Invert Level (m)
Time to half empty (mins)

Width (m)
Length (m)

26.250

5.000
16.200

Slope (1:X)
Depth (m)

Inf Depth (m)

125.0



SREM
4 Rutland Square
Edinburgh

File: DESIGN1.PFD
Network: Storm Network 1
PD
08/07/2020

Page 5
Forsyth Street
Hopeman

Flow+ v9.0 Copyright © 1988-2020 Causeway So ware Solu ons Limited

Results for 30 year +35% CC Cri cal Storm Dura on.  Lowest mass balance: 99.78%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

1440 minute winter 1 1350 26.560 0.685 1.0 23.0961 0.0000 SURCHARGED

1440 minute winter 1 1.000 2 0.5 0.412 0.031 0.3907

1440 minute winter 7 1350 26.560 1.183 2.2 24.9370 0.0000 SURCHARGED

1440 minute winter 7 2.000 2 -1.6 0.297 -0.005 2.1236

1440 minute winter 2 1350 26.560 1.357 1.6 11.1527 0.0000 SURCHARGED

1440 minute winter 2 1.001 3 1.2 0.170 0.004 7.8765

1440 minute winter 3 1350 26.560 1.427 2.0 14.1828 0.0000 SURCHARGED

1440 minute winter 3 1.002 4 1.1 0.082 0.003 3.3680

1440 minute winter 4 1350 26.560 1.457 1.1 10.5348 0.0000 SURCHARGED

1440 minute winter 4 Hydro-Brake® 5 0.6

1440 minute winter 5 1350 24.783 0.020 0.6 0.0222 0.0000 OK

1440 minute winter 5 1.004 6 0.6 0.356 0.015 0.0052 47.9

1440 minute winter 6 1350 24.763 0.019 0.6 0.0000 0.0000 OK
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Results for 200 year +35% CC Cri cal Storm Dura on.  Lowest mass balance: 99.78%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

960 minute winter 1 945 26.776 0.901 2.4 37.9140 0.0000 SURCHARGED

960 minute winter 1 1.000 2 -0.8 0.439 -0.046 0.3907

960 minute winter 7 945 26.776 1.399 2.9 32.3008 0.0000 SURCHARGED

960 minute winter 7 2.000 2 -2.1 0.330 -0.006 2.1236

960 minute winter 2 945 26.776 1.573 3.0 14.8851 0.0000 SURCHARGED

960 minute winter 2 1.001 3 1.8 0.193 0.005 7.8765

960 minute winter 3 945 26.776 1.643 3.8 21.6016 0.0000 SURCHARGED

960 minute winter 3 1.002 4 -2.2 0.115 -0.006 3.3680

960 minute winter 4 945 26.776 1.673 1.9 17.8840 0.0000 SURCHARGED

960 minute winter 4 Hydro-Brake® 5 0.6

960 minute winter 5 945 24.783 0.020 0.6 0.0229 0.0000 OK

960 minute winter 5 1.004 6 0.6 0.363 0.015 0.0054 36.9

960 minute winter 6 945 24.763 0.019 0.6 0.0000 0.0000 OK




