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1 Introduction 
This report outlines the Civil Engineering deliverables completed for the planning application 
submission associated with the proposed Mullingar Sports Complex Development, Blackhall 
Place, Mullingar, Co. Westmeath 
 
The proposed development consists of a 2-3 storey community-based, multi-sport facility, 
including: 
 8 lane 25 m swimming pool. 
 20 m x 8 m teaching pool & splash pad. 
 Multi-use sports hall (12 court). 
 Gym & studios. 
 Reception and ancillary spaces including meeting rooms, viewing area, sensory room, staff 

room, WCs, wet/dry changing rooms, stores, plant rooms, ESB Substation. 
 External works including landscaped public plaza, pedestrian/cycle/vehicle routes, and 

car/bike parking facilities. 
 Upgrade works to public road including junctions. 
 Ancillary works as required. 
 
A site layout plan for the proposed development is provided in Figure 1.1 below. 
 

 
 Figure 1.1: Proposed Architectural Site Layout. Source: Henry J Lyons Architects. 
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2 Design Codes & Standards 
 
The civil engineering works presented in this report and the accompanying drawings have been 
designed in accordance with the following codes of practice and standards: 
 
 “Irish Building Regulations Technical Guidance Documents” Department of the Environment 

and Local Government. 
 “Greater Dublin Strategic Drainage Study” published under the National Development Plan 
 CIRIA Report “C697 – Sustainable Drainage Systems”. 
 EPA - Wastewater Treatment Manuals – Treatment Systems for Small Communities, 

Business, Leisure Centres and Hotels. 
 EPA – Guidance on the Authorisation of Discharges to Groundwater (EPA, 2011). 
 Irish Water Code of Practice for Water infrastructure. 
 Irish Water Code of Practice for Wastewater Infrastructure. 
 Design Manual for Urban Roads and Streets. 
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3 Site Location and Description  
 
The site is located in the centre of Mullingar, bound to the south by the main CIE rail line 
through the town and to the north by public streets.  It is partially developed as a car park and 
partially overgrown brownfield use, where there is evidence of previous development for 
residential use. The location of the site is shown in Figure 3.1 below. 
 

 
Figure 3.1: Site Location and Extents. Source Henry J Lyons Architects.  
 
3.1 Site Topography 
 
A topographical survey for the Blackhall Place site has been carried out by Apex Surveys in 
October 2024. In addition, LIDAR data has been reviewed from the Open Topographic Data 
Viewer section of the Geological Survey of Ireland website. Contours and levels have been 
extracted from a Digital Terrain Model for the area. It is evident that levels are generally highest 
along the northern boundary of the site, ranging from 92.5 m OD to 93 m OD. Levels then fall in 
a southerly direction and are lowest in the western portion of the site at a low level of 89.5 m 
OD, whereas the developed car park in the east is at a level of approximately 91.5m OD. The 
rail embankment is noted as being 1.5 m – 3.5 m above the level of the site, running in an east-
west direction.  
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3.2 Ground Conditions 
 
A Ground Investigation was carried out by IGSL in March 2025, including 9 x trail Pits, 5 x 
Cable Percussion Boreholes, 1 x Rotary Drillhole and 3 x Plate Load/CBR tests.  As part of the 
investigation, A total of 3 infiltration tests were carried out in accordance with BRE 365 
‘Soakaway Design’ across the site (TP06, TP07 & TP09) refer to Figure 3.2 below. 
Groundwater was encountered in TP02, TP03 & TP04 at depths of 0.8 m, 1.3 m and 2.0 m 
BGL (Below Ground Level) respectively, the remaining trail pits were dry. 
Shallow ground water strikes were recorded in BH01 and BH02 at 2.5 m BGL.  Deeper ground 
water strikes were encountered in BH02, BH04 and BH05 (at depths of 5 to 6 m).  The shallow 
groundwater strikes may indicate a perched water table within the fill material and the deeper 
strikes may be the natural ground water table.  
The 3 infiltration tests were carried out in overburden soil within the open excavations and the 
results indicate a low infiltration rate, most likely due to the impermeable nature of the fine-
grained clay and clay dominant made ground.   
The soil on site was therefore deemed unsuitable to rely on soakaways and surface water will 
need to be attenuated on site with a connection to the Local Authority surface water network 
controlled via a suitable hydro-brake to limit discharge to greenfield runoff rates only.  
SuDS features have been designed to avail of soil percolation when available in the dryer times 
of the year with subsoil drainage and overflows to take the excess water when the available 
infiltration is overwhelmed.  
 
BRE Digest 365 test results carried out for the site can be found in Appendix G. 
 

 
Figure 3.2: Location of Infiltration Tests Carried out (TP06, TP07 & TP09).  Source IGSL SI Report. 
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4 Waste and Wastewater Services 
 
4.1 Irish Water Correspondence 
 
A pre-connection enquiry was lodged with Irish Water (IW) on 25 February 2025 for both water 
and wastewater and a confirmation of feasibility (COF) letter was received, dated 23 April 2025. 
The COF confirmed that the water connection is feasible without infrastructure upgrades and 
wastewater connection is feasible subject to upgrades, namely diversion of the existing foul 
main through the site. The COF received from Irish Water is attached in Appendix A and 
contains the Irish Water reference number.  
 
Existing water and wastewater infrastructure maps in the locality of the site have been sourced 
and are attached in Appendix B. 
 
4.2 Water Supply 
 
A COF letter was received from Irish Water which confirmed that the existing watermain 
network has sufficient capacity to accommodate the water connection for the development 
without infrastructure upgrades.   
 
The proposed development will connect to the existing 150mm uPVC watermain located to the 
southeast of the site, outside the existing Westmeath County Council buildings. The anticipated 
water demand for the development has been calculated in accordance with Irish Water – Code 
of Practice for Water Infrastructure. The water usage per person has been taken as 50 litres 
per day for visitors to the centre and 90 litres per day for staff, giving an average hourly water 
demand of 0.8 l/s and peak hour water demand of 4.0 l/s. Refer to Appendix C for the water 
demand calculations. 
 
The watermain shall have a minimum cover of 900mm and shall be overlain with tape 
containing a tracer wire. The watermain shall also be located a minimum of 3m away from any 
structure as per Irish Water Code of Practice requirements. Air valves to BS5159 and sluice 
valves to BS5163 where required shall be installed on site. The proposed watermain network 
incorporates sufficient fire hydrants to ensure that all buildings are within 46m of the same as 
per BS750. 
 
All watermain infrastructure shall be designed and constructed in accordance with Irish Water 
documents “Code of Practice for Water Infrastructure” and “Water Infrastructure Standard 
Details”.  
 
Please refer to ORS drawing no. 231188-ORS-Z2-00-DR-C-403 for details of the proposed 
water supply infrastructure.  
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4.3 Wastewater Network 
 
A COF letter was received from Irish Water which confirmed that the existing wastewater 
network has sufficient capacity to accommodate the wastewater connection for the 
development and the wastewater connection is feasible subject to upgrades, namely a 
diversion of the existing foul main through the site. COF received from Irish Water is attached 
in Appendix A.   
 
The diversion will entail rerouting the 375 mm diameter foul line from an existing manhole to 
the east of the site around the south of the site to reconnect to the existing wastewater network 
on the west of the site, via a new manhole cut into the existing line. A future wayleave will be 
required over this sewer from Irish Water, allowing 5m clear space to buildings and boundaries 
either side of the edge of this sewer. The proposal for the wastewater from this development is 
to connect to this diverted sewer line with a proposed 225 mm diameter foul line, falling under 
gravity. All internal wastewater drainage will be separate to surface water drainage 
infrastructure in accordance with Irish Water standards.  
 
The anticipated wastewater volume generated from the entire subject development has been 
calculated in accordance with Irish Water – Code of Practice for Wastewater Infrastructure.  
The water usage per person has been taken as 50 litres per day per person for visitors to the 
centre and 90 litres per day per person for staff, giving a commercial dry weather flow of 0.8 l/s 
and peak weather flow of 4.8 l/s.  Proposed wastewater sewer loading calculations are 
attached in Appendix D. 
 
All wastewater infrastructure shall be designed and constructed in accordance with Irish Water 
documents “Code of Practice for Wastewater Infrastructure” and “Wastewater Infrastructure 
Standard Details”.  
 
Please refer to ORS drawing no. 231188-ORS-Z2-00-DR-C-402 for details of the proposed 
wastewater drainage infrastructure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 

 
7  A World-Class Multidisciplinary Building Consultancy 

5 Surface Water Drainage 
5.1 Drainage Strategy 
 
At Blackhall Place, there is no recorded surface water network immediately adjacent to the site 
however the River Brosna is within 60m of the eastern boundary. The utility survey carried out 
has identified existing below ground storm water pipework in the vicinity of the River Brosna. A 
connection to the existing 750mm storm line which appears to discharge to the Rover Brosna is 
the proposed means of providing drainage of the development. The proposed site will be 
served via below ground gravity pipework within the development.  
 
 

 
Figure 5.1: Existing Storm Water Network, Immediately West of Rover Brosna 
 
The surface water network will be fed via fin drains, gullies, subsoil drainage and rainwater 
from building roofs via guttering and downpipes. The surface water network will be attenuated 
within SuDS measures and an attenuation tank on the site and flow controlled to greenfield 
runoff rates prior to out-falling via a proposed 450 mm diameter pipe to the existing storm water 
network connection point. 
 
The proposed SuDS strategy is to collect and retain rainwater in green areas, permeable 
paving and tree pits, allowing for infiltration/percolation to ground when possible, with excess 
water filtering through drainage media to subsoil drainage, providing cleaner/better quality 
stormwater discharge back into the town stormwater infrastructure and ultimately the River 
Brosna. The soil percolation, rainwater harvesting tank and attenuation tank with 
controlled/restricted discharge rate back to town infrastructure will reduce the overall site 
stormwater discharge to help mitigate flood risks.  
Due to the clay soil and clay dominated made ground present on site there is low 
infiltration/percolation capacity available, and the proposed SuDS features require subsoil 
drainage or overflows back to the main stormwater drainage infrastructure. 
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The proposed SuDS and site surface water strategy is as follows: 
 The roof runoff will be directed to a rainwater harvesting tank to provide a source of grey 

water for M&E requirements. 
 The footpaths along the roads will drain to roads and the roads will drain to existing road 

stormwater infrastructure, as per the status quo. 
 Rain garden to the north of the site to allow as much infiltration/percolation of that area in 

the right conditions, with subsoil drains back to the stormwater drainage system for when 
the ground becomes saturated. 

 A bioretention area and swale to the northeast of the site to take the surface runoff from the 
bus accessway and green area to allow for percolation when possible, with an overflow 
drain to stormwater drainage system below. 

 Permeable paving to the car park to the east and paved areas to the south of the building to 
allow as much infiltration/percolation of stormwater in that area in the right conditions, with 
subsoil drains back to the stormwater drainage system for when the soil becomes 
saturated. 

 Tree pits to the trees in the car park to retain water around the trees, with overflow back to 
the subsoil drainage system. 

 Attenuation tank to control the overall site rainwater discharge for up to a 1 in 100 year rain 
event (+20% climate change allowance) into to the town stormwater infrastructure, to help 
mitigate flood risks. 

 The northern plaza area will be drained with slot drains and the southern access road 
drained via road gullies. 

 
Refer to ORS drawing nos. 231188-ORS-Z2-XX-DR-C-423 and 231188-ORS-Z2-XX-DR-C-
424 for typical SuDS details. 
 
The following design criteria has been incorporated into the design: 
 Pipes are designed for small catchment areas as defined in GDSDS, based on the 

Modified Rational Method and a rainfall intensity of 50mm/hour onto impermeable 
surfaces. 

 All surface water pipes have been designed to achieve a minimum self-cleansing velocity 
of 0.75m/s. 

 Surface water pipework will be laid to a gradient no flatter than 1:500.  
 The GDSDS requirements with respect to interception volume, long-term storage volume 

and treatment volume have been considered. 
 Minimum surface water pipe size of 225 mm. 
 Minimum depth of cover to pipework of 1.2m below roads without appropriate protection. 
 Maximum depth of pipework 5m. 
 Roughness value for surface water pipework, ks 0.6mm. 

 
5.2 Qbar Calculation 
 
ORS have designed the surface water network and storage for this site with the discharge flow 
rate from the site to be larger of Qbar or 2 litres per second per hectare.  
 
The Qbar calculation for this site was determined by using the HR Wallingford Greenfield runoff 
rate estimation for sites.  
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By inputting the site area in hectares and the site coordinates into the design software, the 
Qbar value was determined to be 4.3 L/s/Ha.  Refer to Appendix E for the Qbar calculation.  
 
5.3 Flow Controls 
 
A flow control device will be fitted to the outlet manhole from the site. This will be fitted to a  
450 mm diameter outlet pipe and will have a pull chord bypass. To allow maintenance, a 
penstock valve (or similar approved) will be installed on the inlet to the flow control manhole. 
 
5.4 Bypass Interceptors 
 
As surface water is to be collected from the roads and car parking areas with a low risk of 
spillage, a Class 1 Petrol/Oil Bypass Interceptor will be installed prior to discharge into the 
attenuation tank. All surface water shall be drained from impermeable areas through precast 
lockable gully traps. 
 
5.5 Catchpit Manholes 
 
Catchpit manholes will be provided prior to discharge into the attenuation system. The function 
of the catchpits is to collect silt and debris and prevent blockages thus reducing risk of flood 
and maintenance of the system.  
 
Please refer to ORS drawing nos. 221138-ORS-Z2-00-DR-C-402, 221138-ORS-Z2-00-DR-C-
421, 221138-ORS-Z2-00-DR-C-423 and 221138-ORS-Z2-00-DR-C-424 for details of the 
proposed surface water drainage for the development. 
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6 Flood Risk Identification 
 
A Site-Specific Flood Risk Assessment has been carried out by ORS, please refer to report 
231188-ORS-XX-XX-RP-EN-13d-003 for details.  
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7 DMURS Engineering Criteria 
 
The proposed development has incorporated the recommendations of The Design Manual for 
Urban Roads and Streets (DMURS) as the primary guidance for the design of the roads and 
streets that are to be impacted by the proposed sports complex. DMURS sets out key design 
principles and engineering criteria aimed at creating safe, attractive, and accessible urban 
environments. For the proposed sports complex development at the Blackhall site in Mullingar 
town centre, the implementation of DMURS principles is essential to ensure the scheme 
integrates harmoniously with the existing urban fabric while promoting sustainable transport and 
safety for all road users. 
 
Given the central location of the development, the surrounding street network is expected to 
accommodate a mix of pedestrian, cyclist, and vehicular activity. DMURS classifies streets by 
both their movement and place functions. In this case, the development is located on a strong 
link street for the town (Joe Dolan Road) which must retain its link function from the town centre 
through to the junction with R400. While this link has been maintained, the design has prioritised 
active travel permeability and connectivity from the Sports Complex through to the surrounding 
streets.  
 
DMURS places a strong emphasis on designing for vulnerable users. The proposed sports 
complex incorporates wide, continuous shared active travel routes with self-regulating priority 
junctions proposed at vehicular crossing points. Provision for cycling infrastructure to NTA Cycle 
Manual Standards has been made with active travel routes, secure parking and connections to 
existing cycling networks made to promote active travel to the site, in line with national 
sustainable mobility goals. 
 
Proposed car parking areas have been designed to reduce visual dominance, using landscaped 
buffers and permeable paving where feasible. Priority spaces for mobility-impaired users and 
bicycle parking have been clearly identified and located close to the main entrance alongside a 
number proposed Electric Vehicle charging points.  
 
In accordance with DMURS, the proposed road layout and adjacent street interfaces include 
traffic calming features to encourage lower vehicle speeds (<30 km/h). Measures such as raised 
table pedestrian crossings, tightened corner radii, reduced road width and proposed surface 
treatments support this goal, creating a safer environment for vulnerable users. 
 
The public realm surrounding the complex is attractive, functional, and durable. High-quality 
materials, street furniture, lighting, and soft landscaping are used to enhance user experience 
and promote a sense of place and destination. Materials should follow the DMURS guidance on 
coordinated palettes and be easy to maintain. 
 
In conclusion, the successful implementation of DMURS engineering criteria for the Mullingar 
Sports Complex will not only ensure compliance with design guidance but also create a safe, 
inclusive, and accessible urban facility that encourages community engagement, active lifestyles, 
and sustainable transport. 
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8 Health and Safety 
 
ORS understand their health and safety responsibilities as set out in the Health and Safety at 
Work (Construction) Regulations 2013. 
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Appendix A – Confirmation of Feasibility from Irish 
Water  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Stiúrthóirí / Directors: Niall Gleeson (POF / CEO), Jerry Grant (Cathaoirleach / Chairperson), Gerard Britchfield, Liz Joyce, Michael Nolan, 

Patricia King, Eileen Maher, Cathy Mannion, Paul Reid, Michael Walsh. 

Oifig Chláraithe / Registered Office: Teach Colvill, 24-26 Sráid Thalbóid, Baile Átha Cliath 1, D01 NP86 / Colvill House, 24-26 Talbot Street, 

Dublin, Ireland D01NP86 

Is cuideachta ghníomhaíochta ainmnithe atá faoi theorainn scaireanna é Uisce Éireann / Uisce Éireann is a designated activity company, limited by 

shares.  

Cláraithe in Éirinn Uimh.: 530363 / Registered in Ireland No.: 530363. 

 
 

 CONFIRMATION OF FEASIBILITY 

 

Mary Sloane 

ORS Building Consultants 
Block A 
Marlinstown Business Park 
Mullingar 
Westmeath 
N91W5NN 
  

23 April 2025 
 

 

Our Ref: CDS25001258 Pre-Connection Enquiry 

Blackhall  Place, Mullingar, Co.Westmeath  

 

 
Dear Applicant/Agent, 
    

We have completed the review of the Pre-Connection Enquiry. 

Uisce Éireann has reviewed the pre-connection enquiry in relation to a Water & 

Wastewater connection for a Business Connection of 1 unit(s) at Blackhall  Place, 

Mullingar, Co.Westmeath, (the Development). 

Based upon the details provided we can advise the following regarding 

connecting to the networks; 

• Water Connection      
  

- Feasible without infrastructure upgrades 
by Uisce Eireann 

     

- Please note, while flows in excess of your 

required average demand may be 

achieved in the Irish Water network, Irish 

Water cannot guarantee a flow rate to 

meet your peak demand. To guarantee a 

flow rate to meet the peak flow 

requirements you should provide 

adequate on site storage capacity within 

your development 

 

• Wastewater Connection - Feasible Subject to upgrades 

 

- Please note there is existing Irish Water 

infrastructure within the proposed 

development site. See map below.  

Should any development activities be 



 

 

proposed in the vicinity of this existing 

infrastructure, you will be required to enter 

into a diversion agreement with Irish 

Water, prior to the commencement of any 

development activity. 

- Please forward all associated diversion 

and build-over enquiries to the following 

email address: diversions@water.ie 

- Please note, the design vetting process 
deals with the provision of new 
infrastructure only 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This letter does not constitute an offer, in whole or in part, to provide a connection 

to any Uisce Éireann infrastructure. Before the Development can be connected 

mailto:diversions@water.ie


 

 

to our network(s) you must submit a connection application and be granted and 

sign a connection agreement with Uisce Éireann. 

As the network capacity changes constantly, this review is only valid at the time 

of its completion. As soon as planning permission has been granted for the 

Development, a completed connection application should be submitted. The 

connection application is available at www.water.ie/connections/get-connected/ 

 

 

Where can you find more information? 

• Section A - What is important to know? 

• Section B - Details of Uisce Éireann’s Network(s) 
 

 

This letter is issued to provide information about the current feasibility 

of the proposed connection(s) to Uisce Éireann’s network(s). This is not 

a connection offer and capacity in Uisce Éireann’s network(s) may only 

be secured by entering into a connection agreement with Uisce Éireann. 

For any further information, visit www.water.ie/connections, email 

newconnections@water.ie or contact 1800 278 278. 

  

Yours sincerely,  

 

 

Dermot Phelan  
Connections Delivery Manager 
 

  

http://www.water.ie/connections/get-connected/
http://www.water.ie/connections
mailto:newconnections@water.ie


 

  

Section A - What is important to know? 

What is important to 
know?  

Why is this important? 

Do you need a 
contract to connect? 

• Yes, a contract is required to connect. This letter does not 

constitute a contract or an offer in whole or in part to 

provide a connection to Uisce Éireann’s network(s). 

• Before the Development can connect to Uisce Éireann’s 

network(s), you must submit a connection application and 

be granted and sign a connection agreement with Uisce 

Éireann. 

 

When should I 
submit a Connection 
Application? 
 

• A connection application should only be submitted after 

planning permission has been granted. 

Where can I find 
information on 
connection charges? 
 

• Uisce Éireann connection charges can be found at: 

https://www.water.ie/connections/information/charges/ 

Who will carry out 
the connection 
work? 
 

• All works to Uisce Éireann’s network(s), including works in 

the public space, must be carried out by Uisce Éireann*. 

 

*Where a Developer has been granted specific permission 

and has been issued a connection offer for Self-Lay in the 

Public Road/Area, they may complete the relevant 

connection works 

 

Fire flow 
Requirements 

• The Confirmation of Feasibility does not extend to fire flow 

requirements for the Development. Fire flow requirements 

are a matter for the Developer to determine. 

• What to do? - Contact the relevant Local Fire Authority 

 
Plan for disposal of 
storm water 

• The Confirmation of Feasibility does not extend to the 

management or disposal of storm water or ground waters.  

• What to do? - Contact the relevant Local Authority to 

discuss the management or disposal of proposed storm 

water or ground water discharges. 

 
Where do I find 
details of Uisce 
Éireann’s 
network(s)? 
 

• Requests for maps showing Uisce Éireann’s network(s) can 

be submitted to: datarequests@water.ie 

mailto:datarequests@water.ie


 

 

What are the design 
requirements for the 
connection(s)?  

• The design and construction of the Water & Wastewater 

pipes and related infrastructure to be installed in this 

Development shall comply with the Uisce Éireann 

Connections and Developer Services Standard Details 

and Codes of Practice, available at 

www.water.ie/connections 

Trade Effluent 
Licensing 

• Any person discharging trade effluent** to a sewer, must 

have a Trade Effluent Licence issued pursuant to section 

16 of the Local Government (Water Pollution) Act, 1977 (as 

amended). 

• More information and an application form for a Trade 

Effluent License can be found at the following link:  

https://www.water.ie/business/trade-effluent/about/ 

 

**trade effluent is defined in the Local Government (Water 
Pollution) Act, 1977 (as amended)  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Section B – Details of Uisce Éireann’s Network(s) 

http://www.water.ie/connections
https://www.water.ie/business/trade-effluent/about/


 

 

The map included below outlines the current Uisce Éireann infrastructure 

adjacent the Development: To access Uisce Éireann Maps email 

datarequests@water.ie 

 

Reproduced from the Ordnance Survey of Ireland by Permission of the 

Government. License No. 3-3-34 

Note: The information provided on the included maps as to the position of 

Uisce Éireann’s underground network(s) is provided as a general guide only. 

The information is based on the best available information provided by each 

Local Authority in Ireland to Uisce Éireann.  

Whilst every care has been taken in respect of the information on Uisce 

Éireann’s network(s), Uisce Éireann assumes no responsibility for and gives no 

guarantees, undertakings or warranties concerning the accuracy, completeness 

or up to date nature of the information provided, nor does it accept any liability 

whatsoever arising from or out of any errors or omissions. This information 

should not be solely relied upon in the event of excavations or any other works 

being carried out in the vicinity of Uisce Éireann’s underground network(s). The 

onus is on the parties carrying out excavations or any other works to ensure the 

exact location of Uisce Éireann’s underground network(s) is identified prior to 

excavations or any other works being carried out. Service connection pipes are 

not generally shown but their presence should be anticipated.  

 

mailto:datarequests@water.ie
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Appendix B – Existing Services Infrastructure Maps  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
15  A World-Class Multidisciplinary Building Consultancy 

Appendix C – Water Demand Calculation  
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Appendix D – Wastewater Demand Calculation 
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Appendix E – Qbar - Greenfield Runoff Rate 
Estimation Calculations – HR Wallingford 
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Appendix F – Attenuation Calculations 
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Appendix G – BRE Digest 365 Infiltration Test Results 
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