
 

 Engineering Assessment Report 

LEL GIS Castlelost PROJECT,  

Co. Westmeath.  

Client: Halston Environmental & 

Planning LTD. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

REPORT CONTENTS 
 

1.0. INTRODUCTION 

2.0. FOUL WATER DRAINAGE  

3.0. SURFACE WATER DRAINAGE 

4.0. WATER SUPPLY  

  

 

APPENDIX A: 

APPENDIX B: 

 

APPENDIX 

Foul drainage Calculations  

Waste water treatment plant design 

 APPENDIX C: 

APPENDIX D: 

 

APPENDIX 

Storm Water Sewer Calculations  

Soakaway design Calculations 

   



 

1.0.  • INTRODUCTION 
      

1.1.       Site Location 
 

The proposed development site is located in the townland of Kiltotan, Collinstown and 

Oldtown, Rochfortbridge, Co. Westmeath.     

 

 

1.2.       Site Description 

 

The c.20 hectare site is currently agricultural lands (grassland). It is bound to south by the 

M6 motorway and the north/east/west by agricultural lands. The site topography in general 

falls north to south from c.103.0m AOD in the south west corner to c.96.0m AOD. A main 

power supply line traverses the site above ground. This will be rerouted around the lands as 

part of this development. 

 

 

1.3.        Proposed Development 

 

The proposed development comprises of a 220kV Gas Insulated Switchgear (GIS) Electrical 
Substation. The project will involve installation of two (2 no.) 220 kV underground circuits 
forming a connection to the existing Shannonbridge-Maynooth 220 kV overhead line 
(located within the development boundary) and two (2no.) 220 kV underground circuits and 
associated low voltage and communication underground cabling connecting the proposed 
substation with electricity transformers on the adjacent reserve gas-fired generator (Project 
1) and ESS (Project 3) sites, and all associated and ancillary site development works. The GIS 
substation itself includes a two storey, 17m high building (housing electrical switchgear, a 
battery room, a workshop room, and WC), transformer bay(s), access roadway and all 
ancillary site development works.  
  

 

 

LEL GIS Castlelost Project consists of the following: 

• GIS building 

• all necessary ancillary development to serve proposed development, including 

internal roads, water supply, fencing and engineering works for the disposal of foul 

and surface water, including on-site waste water treatment (WWTP)  . 

 

1.4. Background of Report 

 

This report describes the criteria used to design the foul water drainage, surface water 

drainage and water supply required to serve the proposed development. 



 

2.0.  • FOUL WATER DRAINAGE 
 

2.1. Existing and Proposed Foul Water Drainage Systems 

 

As the existing site is a green field site there is currently no sewer or treatment plant in place. 

The proposed foul drainage within the project shall take discharge from the GIS building as 

part of this application.  

 

It is proposed the GIS building will discharge via gravity to a foul Manhole to the North of 

the building which then flows North to the proposed Waste water treatment plant. Please 

refer to appendix B for site characterisation form and plant specification.  

 

The layout of the proposed foul water drainage system and treatment system is included 

on a drawing accompanying report with this application. Please also refer to appendix A of 

this report for foul drainage calculations. See drawing No. 0347-PL-2005 Foul Water 

Drainage Layout 

 

 

 

2.2. Foul Water – General 

 

Drains generally will consist of PVC (to IS123) or concrete socket and spigot pipes (to IS 6) 

and will be laid to comply with the Requirement of the Building Regulations 1997, in 

accordance with the recommendations contained in the Technical Guidance Documents, 

Section H and with the Greater Dublin Regional Code of Practice for Drainage Works. Foul 

water sewers will consist of PVC or concrete socket and spigot pipes (to IS 6) and laid strictly 

in accordance with Irish Water and Westmeath County Council requirements. 

 

 

2.3. Foul Water Calculations 

 

Pipe capacities and velocities have been calculated using the Colebrook-White equation with 

a roughness coefficient (ks) of 1.5mm.  

 

Foul Water Calculations  

 

Average daily dry weather flow =  2 people x 60 l/h/d = 120 l/d = 0.001 l/s 

 

 

 

 



 

3.0.  • SURFACE WATER DRAINAGE 
 

3.1.  Existing and Proposed Surface Water Drainage System 

 

There is no existing public surface water drainage system in the vicinity of the subject site. 

However, natural soil infiltration is available on this site and the greater surrounding area. 

In this regard, all surface water runoff shall drain directly into the soils within the subject 

site. 

 

A Sustainable Urban Drainage System ‘management train’ (at source, site/regional) is 

proposed to cater for the development and shall be managed as set out below.  

 

Please also refer to the accompanying engineering design drawings and appendix C and D 

of this report. See Drawing No. 0347-PL-2004A & 2004B Surface Water Drainage Layout for 

details. 

 

 

• Roof runoff from the building and hardstanding area’s as shown on the surface water 

drainage drawing shall be intercepted at source and shall flow to a stone filled soakaway, 

the stone media of the soakaway shall provide filtration thus improving the quality of the 

water. 

 

• All roads where possible shall drain to the filter drains running parallel with the proposed 

access road and shown on the drainage drawings . This system shall allow runoff to filter 

down through the stone media providing filtering and delay and storage action. This stone 

shall be wrapped in a permeable membrane allowing runoff to infiltrate into the surrounding 

soils thus providing reduction action.  

 

• As all runoff is being intercepted at source and infiltrating directly into the subsoils, typical 

flow restriction mechanisms such as a hydrobrake or typical attenuation systems such as 

underground cells shall not be required.  

 

 

• The GIS roof area filter directly to ground via Infiltration trenches. drains to a full retention 

separator and then to ground via infiltration trenches. See drawing No. 0347-PL-2004A & 

2004B Surface Water Drainage Layout for details. 

 

 

 

 

 



 

3.2. Surface Water - General 

 

Strict separation of surface water and wastewater will be imposed on the development. 

Drains will be laid out to minimise the risk of inadvertent connection of sinks etc to the 

surface water system. In order to minimise the risk of floating contamination of the surface 

water system, road gullies will be precast trapped gullies to BS5911: Part 2:1982. 

 

 Surface water local drains will consist of PVC (to IS 123) or concrete socket and spigot pipes 

(to IS 6). These drains will be laid to comply with the Requirement of the Building Regulations 

1997, and in accordance with the recommendations contained in the Technical Guidance 

Documents, Part H and comply with the Greater Dublin Regional Code of Practice for 

Drainage Works. 

  

Surface water sewers will consist of PVC or concrete socket and spigot pipes (to IS 6) and 

laid strictly in accordance with Westmeath County Council requirements. 

 

 

3.3. Surface Water Design Criteria 

 

 The Development shall comply with the Greater Dublin Strategic Drainage Study, Volume 

2, New Development Policy. 

 

• Criterion 1 - River water quality protection 

• Criterion 2 - River regime protection 

• Criterion 3 - Level of service (flooding) for the site 

• Criterion 4 - River flood protection  

 

Criterion 1 - River water quality protection 

 

• “Interception storage of at least 5mm and preferably 10mm of rainfall where runoff to 

the receiving water can be prevented”. 

 

 

Interception storage volume shall be provided within the stone media beneath the 

permeable paving and within the filter drains. 

 

 

In this regard, the total treatment storage shall be provided and shall meet with the 

requirements of Criterion 1. 

 

 



 

Criterion 2 - River regime protection 

 

• “Discharge rate equal to 1 – year Greenfield site peak runoff rate or 2 l/s/ha,  

  whichever is the greater. Site critical duration storm to be used to assess attenuation 

  storage volume”. 

 

• “Discharge rate equal to 1 in 100 year Greenfield site peak runoff rate or 2 l/s/ha, 

  whichever is the greater. Site critical duration storm to be used to assess attenuation 

  storage volume”. 

 

No runoff shall be leaving the site with all runoff being intercepted at source and infiltrating 

into the ground, therefore the development shall meet with the requirements of Criterion 

2.  

Criterion 3 - Level of Service (Flooding) for the site 

 

• “No flooding on site except where specifically planned flooding is approved. Summer 

design storm of 15 or 30 minutes are normally critical (30 year storm)”. 

 

• “No internal property flooding. Planned flood routing and temporary flood storage 

accommodated on site for short high intensity storms. Site critical duration events (100 

year storm)”. 

 

• “No internal flooding. Floor levels at least 500mm above maximum river level and 

adjacent on-site storage retention (100 year storm)”. 

 

• “No flooding of adjacent urban areas. Overland flooding managed within the 

development”. 

 

Each of the above items have been addressed with storage provided within the stone media 

voids beneath the permeable paving and within the filter drains. Road levels are designed 

to guide runoff throughout the site with levels set to manage the flood at specific locations. 

During extreme events, the flood water associated with the 1 in 100-year event shall simply 

accumulate at the infiltration trench/low point location and temporarily flood at surface 

level as per the GDSDS until such time as the event subsides and infiltration trench can 

relieve the area of surface flooding into the ground below. This excess water shall be 

contained to this local area for the duration of the event. 

Floor levels are set to reflect item 3 above. The risk of flooding to downstream properties is 

minimised due to the proposed management regime. 

 

 

 



 

Criterion 4 - River flood protection (one of the following) 

 

• “Long term floodwater accommodated on site for development runoff volume which is 

in excess of the Greenfield runoff volume. Temporary flood storage drained by infiltration 

on a designated flooding area brought into operation by extreme events only. 100 year, 

6 hour duration storm to be used for assessment of the additional volume of runoff”. 

 

• “Infiltration storage provided equal in volume to long term storage. Usually designed to 

operate for all events. 100 year, 6 hour duration storm to be used for assessment of the 

additional volume of runoff”. 

 

• “Maximum discharge rate of Qbar or 2 l/s/ha, whichever is the greater, for all 

attenuation storage where separate long term storage cannot be provided”. 

 

With runoff being intercepted at source and infiltrating into the ground and not discharging 

from the site, the natural infiltration value of the soils shall manage discharge into the 

ground from hardstanding areas with stone voids volumes being designed to provide 

sufficient storage thus meeting design criteria no.4. 

 

4.0.  • WATER SUPPLY 
 

4.1. Existing and Proposed Water Supply 

 

It is proposed to serve the development via a connection to an existing well on site.  

 

The layout of the proposed water supply system to serve the development is included on a 

drawing accompanying this report. See drawing no. 0347-PL-2006 Watermain Layout for 

details. 

 

4.2. Water Demand Calculation 

 

An estimate of the water demand for the proposed development is shown below: 

 

Proposed Average demand 

2 people x 60 l/h/d = 120 l/d  

 

4.3. Firefighting requirements 

 

Hydrants shall be provided on site at appropriate locations around the proposed GIS 

building. See drawing no. 0347-PL-2006 Watermain Layout for details. 

 



 

 

 

 
APPENDIX A 

 

Foul Drainage Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 



 

 

 

APPENDIX B 

 

Waste Water Treatment system Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



 

 



 

 
 



 

 



 

 

 



 

 



 

 



 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

APPENDIX C 

 

Storm drainage Calculations 

 

 

 

 

 

 

 

 

 

 

 



 

 
 



 

 

 

 

APPENDIX D 

 

Soakaway Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Soakaway Design  
The design procedure is based on ‘BRE Digest 365 – Soakaway Design’. This standard requires the soakaways 

and soakage trenches provided to be capable of catering for rainfall storms with a 10 year and 30-year return 

period. The GDSDS states that one can provide storage below ground for the 1 in 30-year storm while allowing 

for temporary flooding above ground during the 1 in 100-year storm. 

In this case we have designed for the 1 in 30-year storm and have catered for inclusive of 20% for climate change 

to ensure flooding does not occur onsite. 

 

The design procedure is based on ‘BRE Digest The fundamental design formula used in BRE 365 is  

S = I – O 

where  

S = Storage required in soakage trench 

I = Inflow from impermeable area draining into soakage trench during storm duration 

0 = Outflow infiltration from soakage trench into soil during storm duration  

 

Outflow infiltration (O)  = as50 x f x D 

where 

as50  = internal surface area of soakage trench to 50% effective depth (excluding base) 

f     = Soil infiltration rate 

D    = Storm Duration 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
Dimensions of trial pit 

The dimensions of the trial pit are as follows: 

1.9 m long x 1.1 m wide x 1.7 m deep 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

1.0 FILLED SOAKAWAY GIS BUILDING & CATCHMENT AREA  
 

With a new impermeable area of 1129 m2 and 409 m2 and with a soil infiltration rate of 6.47x10-5 m/sec (found 

from infiltration test carried out on Soak pit No. 4, shown on drawing No. 7760-001 attached with this report).  

The stone filled soakaway’s will be 1.4 m wide x 45 m long x effective depth 1.2m. (effective depth is from the 

invert of the inlet pipe to the base of the soakaway) (See Table 1 overleaf). 

The effective storage volume available within the stone filled soakaway’s is:  

1.4 m x 45.0m x 1.2m (effective depth*) x 0.33 (void ratio) = 24.95 m3 

* effective depth is measure from the base of the inlet pipe to the bottom of the soakaway. 

 

 

 

Internal surface area of soakage (as50) of each Soakaway 

The internal surface area of soakage (as50) of the Soakaway to 50% effective depth (excluding base) as follows:

  [(1.2 x 1.4) + (45 x 1.4)] 2 sides x 50% = 45.7  m2 

Calculate the Inflow and the outflow for a different duration, take the outflow away from the inflow to calculate 

the storage required.  

 

 

 

Time of Emptying of soakaway from full to half volume within 24 hours (t50)  

The half empty (t50) of the soakaway is calculated as follows: 

(45 x 0.5) / (6.47x10-5 x 45.7) = 7609.6 seconds  

7609 seconds / (60 x 60) = 2.11 hours 

Therefore, the soakaway is half empty in 2.11 hours which is less than 24 hours and in compliance with BRE  



 

 

 

 

1 in 30 year Design for soakaway. 

Trench cross sectional area is 1.4m width x 45m long x 1.2 m deep   

 

 

 

 



 

 

 



 

 

 

Road section  

 

Road section 100m long for a 1 in 30-year storm 

Cross sectional area of trench= 0.3 wide x 0.6 deep 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Digest 365. 

 

Graph – Depth of Water vs Time 

 

 

 

 

 

Conclusion 

Therefore, the critical storm for the contributing impermeable  area of 1124.5 m2 (GIS building & Transformers) 

is the 30-minute storm for a return period of 1 in 30 years, with more storage provided than required as can be 

seen on the table above for both cases. (20% additional storage for climate change is included see summary of 

details above). There will be 2 No. separate Stone filled soakaways required, 1.4 m x 45 m x 1.2m effective 

depth for the Transformers & GIS Building (with 33% voids) inclusive of 20% allowance for climate change.   

The soakaway is 50% empty in 2.11 hours (for the worst-case scenario) which is less than 24 hours and 

therefore in compliance with BRE Digest 365 recommendations. 
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Rainfall Return period table at Castlelost, Co. Westmeath 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


