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1 INSTRUCTION 

SDS Design Engineers have been appointed by the Client Westmeath County Council, to prepare a Services 

Design Report to accompany a Planning Application to Westmeath County Council for the proposed 

development, Cornamaddy, Athlone, Co. Westmeath.  

 

2 PROJECT DETAILS 

The proposed development at Cornamaddy, Athlone, Co. Westmeath comprises of the development of 

residential dwellings.  

The proposed development comprises of the following:   

• Formation of new development entrance 

• The construction of 94no. units (compromising of; 4no 2 bed detached, 12no. 2 bed semi-detached, 

32no. 2 bed terrace, 10no. 3 bed semi-detached, 13no. 4 bed detached, 2no. 4bed semi-detached, 

2no. 4bed&2bed semi-detached, 2 blocks of a 4no. house terrace (consisting of 1no. 4 bed, 1no. 3 

bed & 2no. 2 bed), 6no. 1 bed over 1 bed apartment,  1 block of a 5no. house terrace (consisting of 

1no. 4 bed, 2no. 3 bed & 2no. 2 bed))  

• all ancillary site development works 

 

Figure 2.1 shows the proposed site layout plan for the new development.  

 

 
 

Figure 2.1 – Proposed Site Layout Plan  
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Figure 3.2 – Site location at Cornamaddy, 

Athlone, Co. Westmeath (image courtesy of) 

Google Maps) 

 

Figure 3.1 - Site Location (image courtesy of 

Google Maps) 

 
 

3 SITE LOCATION, SITE DESCRIPTION    

The application site is a greenfield site located in the townland of Cornamaddy, Athlone, Co. Westmeath. 

(Figure 3.1). The site is Located off the Ballymahon Road to the northeast of Athlone town centre. The site 

has an area of approximately 6.51 hectares (65,106.24m2 | 16.08 acres). This application includes all the 

required drawings for the drainage and Sustainable urban Drainage Design Systems (SuDS), foul, and 

watermain works.  

                                                                                                
 

 

 

 

 

 
 

Figure 3.3 – Areal view of proposed site (image courtesy of Google Maps 
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4 BACKGROUND SURVEYS  

4.1.1  Site Topography   

A topographical survey was conducted by Erkina Surveys. in June 2024.. Topographical survey of the existing 

site is presented in Appendix A.  

 

4.1.2  GROUND CONDITIONS   

In order to assertain the existing ground counditions a site investigation was carried out by Site Investigations 

Ireland Ltd on the September 2024. The site invesigation includes the following elements: 

• 12 No. Trial Pits  

• 12 No. Boreholes 

• 10 No. Plate Tests  

• 5 No. Soakaway Tests  

• Ground Probing Radar Survey 

Figure 4.1 below shows the extend of the site investigation. Soil stratification was detrmined from TP01, to 

TP11 with topsoil overlying light grey, brown slightly sandy slightly gravelly clayey SILT. Made ground was 

identified at TP12. Infiltration testing was carried out in accrodance with BRE Digest 365 Soakway Design. 

Site testing yielded poor infiltration rates in four of the soakaway tests. However INF02 was completed. Refer 

to Appendix B for Site Investigations Ireland site investigation report.  

 

Figure 4.1 Site investigation locations (Source: Site Investigations Ireland LTD) 
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5 FLOOD RISK 

To establish if there is a risk of flooding to the proposed development and its location a desktop-based flood 

risk study was undertaken. As part of this study, several informative reports, studies, and records were 

reviewed to determine if risk of flooding was an issue. The following sources of information was used in order 

to determine if the proposed site poses a flood risk: 

• Historic flood maps and reports from OPW (www.floodinfo.ie) 

• Western Catchment Flood Risk Assessment and Management (CFRAM) 

• Galway County Council Development Plan 2022-2028.  

 

5.1 Historic Flooding  

Figure 5.1 below shows the past flood events within 2.0 km zone of the site. Flooding was noted in 

January 2014; the extent of the flooding is unknown.  

 
 

Figure 5.1 – Past flood events within 2.0Km of proposed site (Source: www.floodinfo.ie) 

 

5.2 Flood Maps  

 

Based on a review of the Western Catchment Flood Risk Assessment and Management (CFRAM) study it can 

be noted that proposed site is located within Flood Zone C (where the probability of flooding from rivers and 

the sea is low (less than. 0.1% or 1 in 1000 for both river and coastal flooding). Figure 5.2 below shows the 

flood map for the proposed site with the location of the proposed site marked with a red X.  

 

 



 

 
     23188-SDS-XX-RP-C-0001-01                                                                         Services Design Report                                              Page 5 
 

 

          CIVIL, BUILDING & STRUCTURAL ENGINEERS 

 

Figure 5.2 – Flood Map (Source: County Mayo Strategic Flood Risk Assessment 2022) 

 

5.3 Mitigating Risks 

The proposed storm network strategy will pose a minimal risk to the proposed site and surrounding area. 

Thus, the following mitigating measures include:  

1. The proposed drainage network including the SuDS features which shall be maintained on a 

regular basis to reduce the risk of a blockage.  

2. The runoff from the site will be controlled through three separate hydrobrakes. The runoff 

from the site will be discharged into the existing stream with the final Hydrobrake on the 

site restricting the flow to 7.2 l/s  

3. SuDS features are designed in accordance with Greater Dublin Strategic Drainage Study 

recommendations (1 in 100-year flood event plus 30% climate change due to global 

warming).  

 

6 LOCAL AUTHORITY 

Westmeath County Council will be provided with the relevant drawings and the associated design 

calculations for the services proposed for this development for consideration. 
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7 SURFACE WATER STRAGETY  

The following section outlines the hierarchy of options when considering the removal and disposal of surface 

water from site, before outlining a host of potential sustainable urban drainage system (SuDS) techniques 

considered when designing the surface water collection system for the proposed site. The proposed surface 

strategy was designed in accordance with the following guidelines/polices:  

• The SUDS Manual (C754,2015) 

• Galway County Council Development Plan 2022-2028.  

• Greater Dublin Strategic Drainage Study (GDSDS) 

It is proposed that SuDS techniques are implemented wherever possible to manage surface water runoff 

from the development. Surface water management proposals for the site have been articulated to 

mimic the natural drainage patterns of the existing site.  
 

 

 
 

 

7.1 HIERARCHY OF DISPOSAL 

Generally, when designing a proposed surface water collection system, the philosophy of the design should 

be to prioritise the below methods of discharging surface water run off as much as reasonably practicable, 

from 1 (most desirable) to 5 (least desirable): 

1. Collect for Re-Use 

2. into the ground (infiltration), 

3. To a surface waterbody, 

4. To a surface water sewer, highway drain, or other drainage systems, 

5. To a combined sewer. 

Table 6.1 below shows a summary of the hierarchy of disposal for the proposed development. The surface 

water hierarchy of disposal will be based on a priority level 4 due to site constraints.  

 

 Table 6.1: Hierarchy of Disposal 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

H
ie

ra
rc

h
y 

  

Priority 
Level 

Discharge 
Location 

Availability 
Comments 

Y/N 

  

1 
 

N 

 
Rainwater harvesting is deemed 
unpracticable due to the low 
water demand. 

Collect for Use  

  2 
Into the ground 

- Infiltration 
N 

Infiltration testing was carried out 
and results show that the poor 
infiltration rates and therefore 
infiltration has been disregarded. 

  3 
To a Surface 
Waterbody 

Y 
The surface water from this site is 
to be discharged into an existing 
stream at the north of the site. 

  4 

Discharge to a 
surface water 

sewer, highway 
drain, or 
another 

drainage system 

N 
Not considered as surface water 
is discharged to a nearby stream.   

  5 
Discharge to a 

combined sewer 
N 

According to Uisce Eireann 
records a combined sewer is not 

present. 
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1. COLLECT FOR Re-USE 

 

The low water demand for the proposed development does not warrant rain harvesting system as it would 

involve pumping of water which would outweigh the cost saving and therefore the scheme does not include 

collection for reuse. 
 
 

 

 

 

 

2. INTO THE GROUND - INFILTRATION  

 

Infiltration testing was carried out on 5 no. trial pits in accordance with BRE Digest 365 and yielded poor 

infiltration rates. As a result of this, such findings consequently make infiltration an unviable option for the 

surface water treatment of the proposed development, therefore making controlled discharge and storage 

the proposed treatment option.  

 

3. TO A SURFACE WATERBODY 

 

The surface water from this site is to be discharged into an existing stream at the north of the site. It is 

proposed to discharge the runoff from the site into the nearby stream with a controlled discharge rate of 

7.2l/s. 

 

4. DISCHARGE TO A SURFACE WATER, HIGHWAY DRAIN, OR ANOTHER DRAINAGE SYSTEM 

 

According to Uisce Eireann records an existing surface water network is not present on site.  

 

5. DISCHARGE TO A COMBINED SEWER  
 

According to Uisce Eireann records a combined sewer is not present near the site.  

 

7.2 COMPLINACE WITH SuDS PRINCIPLES  

 

7.2.1  Compliance with C573 SuDS Manual 

 

The C573 SuDS Manual explains that the primary function of SuDS measures is to protect 

watercourses from any impact due to the new development. However, SuDS can also improve the 

quality of life in a new development and urban spaces by making them more vibrant, visually 

attractive, sustainable and more resilient to change. This document explains the wider social 

context of SuDS and how SuDS can deliver high quality drainage while supporting urban areas to 

cope better with sever rainfall both now and in the future. There four pillars of SuDS include:  

1. Water Quantity (mitigate flood risk & protect natural water cycle)  

2. Water Quality (manage the quality of the runoff to prevent pollution)  

3. Amenity (create and sustain better places for people)  

4. Biodiversity (create and sustain better places for nature) 

 

 



 

 
     23188-SDS-XX-RP-C-0001-01                                                                         Services Design Report                                              Page 8 
 

 

          CIVIL, BUILDING & STRUCTURAL ENGINEERS 

7.2.2  SuDS Management Train  

 

The SuDS measures proposed are usually linked in series, and this is commonly known as a SuDS 

Management Train, (SMT). The SMT ensures that surface runoff is captured, conveyed, stored, 

intercepted, and removed of pollutant correctly and efficiently before it is discharged back into the 

surrounding watercourse/network. This approach will ensure that the most effective measures are 

utilised in the correct sequence throughout the site. Table 26.7 (Figure 7.1) (CIRIA, SuDS Manual 

2015) demonstrates the effectiveness of each SuDS measure along the SMT.  

 
Figure 7.1 CIRIA C573 SuDS Manual Table (Source: The SUDS Manual C754,2015) 

 

7.3  SUSTAINABLE URBAN DRAINAGE SYSTEMS  

The following section outlines the potential SuDS techniques considered for the proposed site, with 

proposals such as green roofs, Soakaways, swales, and modular systems all being discussed herein. 
 

 

 

 
 

 
 

 

 

7.3.1  RAINWATER HARVESTING 

Rainwater harvesting (RWH) is the collection of rainwater runoff for use. Runoff can be collected from roofs 

and other impermeable areas, stored, treated (where required) and then used as a supply water for 

domestic, commercial and/or institutional properties. As previously discussed RWH will be disproportionate 

in terms of cost and function with regards to the proposed development features (toilet, sinks etc.) 

Therefore, rainwater harvesting has been disregarded for this design.  
 

 

 

 

 
 

 

 
 

 

7.3.2  GREEN ROOFS  

Green roofs comprise a multi-layered system that covers the roof of a building or podium structure with 

vegetation cover, over a drainage layer.  They are designed to intercept and retain precipitation, reducing 

the volume of run-off and attenuating peak flows.  Due to the A-frame roof  for the proposed dwellings green 

roofs have been disregarded. 
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7.3.3  SOAKAWAYS 

Soakaways are square or circular excavations either filled with rubble or lined with brickwork, precast 

concrete or polyethylene rings/perforated storage structures surrounded by granular backfill.  They can be 

grouped and linked together to drain large areas including highways.  The supporting structure and backfill 

can be substituted by modular geo-cellular units.  Soakaways provide storm water attenuation, storm water 

treatment and groundwater recharge. Soakaways have been disregarded due to poor infiltration rates 

encountered during site testing.  
 

 

 

 

 
 

 

 

 

7.3.4  SWALES 

Swales are linear vegetated drainage features in which surface water can be stored or conveyed.  They can 

be designed to allow infiltration, where appropriate.  They should promote low flow velocities to allow much 

of the suspended particulate load in the storm water runoff to settle out, thus providing effective pollutant 

removal. Swales have not been considered for this development.  

 
 

 

 

 

 
 

 

7.3.5  TREE PITS 

Tree pits are beneficial for bioretention as they intercept precipitation, allow water to evaporate from relief 

surfaces, facilitate infiltration and groundwater recharge due to their root systems, provide shade, and 

provide further amenity and biodiversity benefits. However, with alternative methods of surface water 

treatment being proposed site-wide, tree pits have been disregarded for this development. 
 

 

 

 

 

 

7.3.6  PERVIOUS PAVEMENTS   

Pervious pavements provide a pavement suitable for pedestrian and/or vehicular traffic while allowing 

rainwater to infiltrate through the surface and into the underlying layers.  The water is temporarily stored 

between infiltration to the ground, reuse or discharge to a watercourse or other drainage system.  

Pavements with aggregate sub-bases can provide good water quality treatment. When permeable paving for 

car parking bays is used, the stone sub-base not only stores and slows down the rate of discharge but also 

raises the water quality. Pervious pavements have been proposed as a method of achieving interception and 

treatment for this site before being discharged into the proposed network.  

 

 

 

 
 

7.3.7  GEO-CELLULAR / MODULAR SYSTEMS 

Modular plastic geo-cellular systems with a high void ratio can be used to create a below ground storage 

structure. Modular tanks can be used for runoff attenuation but require silt trap protection and a suitable 

means of access for cleaning and inspection. Three geo-cellular systems have been adopted as an 

attenuation system with the three attenuation tanks. Tank 1 and 2 will each provide storage of 162m3 while 

tank three will provide storage of 225m3. This totals a combined storage for the site of 549m3. This will 

provide adequate storage for the proposed site.  

 

7.3.8  PONDS / RAIN GARDENS / INFILTRATION BASINS 

Ponds can provide both storm water attenuation and treatment. They are designed to support emergent 

and submerged aquatic vegetation along their shoreline. Runoff from each rain event is detained and 

treated in the pool.  The retention time promotes removal of silt through sedimentation and the 

opportunity for biological uptake mechanisms to reduce nutrient concentrations. As the proposed site is 

residential and ponds have not been considered as it would pose a risk of drowning.  
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7.3.9  EXISTING SURFACE WATER  

Currently, there is no existing surface water infrastructure serving the proposed site. Refer to Appendix B 

for Uisce Eireann map records. The surface water will be discharged to a nearby stream.  

 

7.4 PROPOSED SURFACE WATER COLLECTION SYSTEM 

The proposal for this development is to provide a new surface water collection network, collecting surface 

water run-off through roof gutters, & downpipes. 

 

The surface water drainage is broken up into three sections. 

 In drainage area 1 the surface water will be routed directly into the proposed surface water network 

towards S8.0 where it will pass through a klargester NSBE015 petrol and oil separator before entering the 

proposed attenuation tank 1 in the centre of the site. A hydrobrake located in S9.0 which will restrict the 

outflow from this area of the site, limiting the surface water flow from this area to a discharge of 20.5 l/s.  

 

From here the surface water will continue to make its way through drainage area 2 again with all surface 

water in this area being directed directly into the proposed surface water network towards S12.0 where it 

will pass through a klargester NSBE010 petrol and oil separator before entering the proposed attenuation 

tank 2 in the centre of the site. A hydrobrake located in S13.0 which will restrict the outflow from this area 

of the site, limiting the surface water flow from this area to a discharge of 4.8 l/s.  

 

From here the surface water will continue into drainage area 3 the surface water will be routed directly 

into the proposed surface water network towards S16.0 where it will pass through a klargester NSBE015 

petrol and oil separator before entering the proposed attenuation tank 3 in the north of the site. A 

hydrobrake located in S17.0 which will restrict the outflow from this area of the site, limiting the surface 

water flow from this rea to a discharge of 7.2 l/s.  

 
 

 

 

 

 

7.4.1  OUTFLOW FROM SITE 

 
Three HydroBrake Optimum by Hydro International (or similar equivalent) will be provided within proposed 

surface water drainage. These will be provided in S9.0, S13.0 & S17.0 to limit the outflow as outlined above. 

Refer to drawing no drawing 23188-3035-P1 for proposed discharge location.  

 

 

 

 

 

7.4.2  SURFACE WATER ATTENUATION SYSTEM 
 

 

 

As previously mentioned, the surface water attenuation system includes a Graf EcoBloc attenuation 

system. In total, this SuDS feature provides a cumulative surface water storage volume of approx. 549m3. 

This has been designed to provide storage for the surface water generated in a 1 in 100-year rainfall event. 

The rainfall generated in such an event will be increased by an allowance of 30% to cater for predicted 

climate change due to global warming as per GDSDS requirements. This storage volume of 549m3 will be 

adequate in terms of treating and storing surface water in the event of the aforementioned rainfall event. 

For calculations regarding surface water attenuation system design, please see appendix C, where a 

maximum rainfall volume to treat of 522.3m3 is calculated. Whilst carrying out the surface water 
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attenuation design, rainfall return period data was utilised from Met Eireann, which is viewable in Appendix 

D.   

 

PROPOSED SUDS STRATEGY 

The proposed SuDS features will be integrated into the surface water drainage network for the proposed 

development, with the main objective of controlling the quantity of surface water runoff, managing the 

quality of runoff to prevent pollution, and creating sustaining local ecosystems. The proposed SuDS strategy 

for the site include the following: 

• 3 No. Graf EcoBloc Attenuation Tank – The proposed attenuation tanks shall assist with providing 

optimal surface water storage on site.  

• 3 No. Hydrobrake – The proposed hydro brakes shall restrict the discharge from the site into the 

existing surface water network.  

• 3 No. Petrol Interceptor – The proposed class 1 petrol interceptors shall cleanse the surface water 

prior to discharging into the existing surface water network. 

 
 

8 FOUL EFFLUENT            

The proposed development will be serviced by 1 main foul sewer pipe. This 225mm uPVC foul sewer pipe 

will connect into existing foul sewer (225mm dia.) network identified at the North of the site. For further 

illustrations of the proposed foul network and the connections to the existing foul network please see 

drawing 23188-3030-P1 to 23188-3036-P1. 

 

8.1 PROPOSED FOUL SEWER SYSTEM 

It is proposed to use a gravity sewer for the new development. A 225mm uPVC foul main between F1.0 and 

F16.0 where it will connect to the exiting 225mm dia. Foul network. 

The new foul sewer system will be constructed within the site in accordance with the following: 

• BS EN 752:2008 – Drain & Sewer Systems Outside Buildings, 

• Building Regulations - TGD Part H – Drainage and Wastewater Disposal. 

• IW Standard Details 

 

 

8.2 WASTEWATER LOADING RATES  

The estimated wastewater discharge rates are summarised for both residential and commercial are shown 

in Table 8.1 below.  
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Table 8.1 - Estimated Foul Demand  

Residential/Commercial Foul Demand 

Use 
No. of 
Units 

Occupancy Rate 
(persons/dwelling) 

Population 
(P) 

Average 
daily 

domestic 
demand 
(l/day) 

Average 
Flow (l/s) 

Peak Flow  
(l/s) 

Residential/ 
commercial 

  
94 

  

2.7  
  

253.8 
  

    
      38,070 
  

    0.441 
  

      2.65 
  

 

The overall daily wastewater loading is 38,070 litres/day or 38.070m3 day. As mentioned above, the 

proposed foul sewer system will be connected to the existing foul sewer network to the north of the 

proposed development. Additionally, it must be noted that a pre-connection application has been 

submitted to Irish Water for this proposed development, with the corresponding reference number for this 

application being CDS24008612. Refer to Appendix E for pre-connection enquiry application.  

 

9 Potable Water Supply  

9.1  Existing Water Supply  

 
Following the review of the Uisce Eireann ArcGIS Web viewer there is an existing 160mm PE watermain 

situated in the footbath to the northeast of the proposed development. This can be seen in figure 9.1 

below. 

 
Figure 9.1 - Extract from ArcGIS Usice Eireann web viewer showing existing watermains 
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9.2 Proposed Water Supply  

The proposed development will be connected to the existing public watermain via 160mm dia which runs 

to the north east of the proposed application site. The water demand is calculated in accordance with Code 

of Practice for Water Infrastructure, Connections and Developer Services, Design & Construction 

Requirements for Self-Lay Developments, July 2020 (Revision 2)', Section 3.7.2. The total peak average flow 

for residential use will be 0.048 l/s with a peak flow of 0.288l/s. 

The proposed connection for the proposed development will be made in accordance with Irish Water 

Standard Details for Non-Mechanical Meter Chamber (40-250mm diameter): Ref. STD-W-26-Rev 03.  Please 

refer to drawing 23188-3040-P2 to 23188-3045-P1 for the location and details of the proposed watermains 

network and fire hydrants proposed for this new site layout. A pre-connection application has been 

submitted to Uisce Eireann for this proposed development, with the corresponding reference number for 

this application being CDS24008612.  

Table 9.1 - Estimated Water Demand  

Residential/Commercial Water Demand 

Use 
No. of 
Units 

Occupancy Rate 
(persons/dwelling) 

Population 
(P) 

Average 
daily 

domestic 
demand 
(l/day) 

Average 
Flow (l/s) 

Peak Flow  
(l/s) 

Residential/ 
commercial 

  
94 

  

2.7  
  

253.8 
  

    
      41,877 
  

    0.048 
  

         0..288 
  

 

9.3 Fire Hydrants 

It is proposed to use 10 No. fire hydrants on the loop main. Hydrants shall comply with the requirements 

of BS 750:2012 and shall be installed in accordance with Irish Waters Code of Practice and Standard Details.   

 

 

 

 

10 SUMMARY AND CONCLUSIONS 

 
 

 

 
 

SURFACE WATER 
 

 

 

The proposed surface water network on site consists of series of roof gutters and downpipes, and Graf 

EcoBloc Attenuation Tank. These SuDS features are to work in tandem to provide a cumulative surface 

water storage capacity of circa 549m3, with three HydroBrake flow control devices. The final hydrobrake 

on the proposed network will discharge the runoff from the site at a rate of 7.2 l/s. This proposed design 

achieves compliance with all previously stated regulations whilst considering the constraints of the site. 

FOUL EFFLUENT 
 

 

 

The total wastewater loading from the site will be 38.070/day, with a peak flow of 2.65/s. 

WATERMAINS 
 

 

 

The total volume of water required by the proposed development will be circa 41.877m3/day, with a peak 

flow of 0.288l/s. 
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APPENDIX A – TOPGRAPHICAL SURVEY  
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1. Introduction 

On the instructions of SDS Design Engineers, Site Investigations Ltd (SIL) was appointed to 

complete a ground investigation at Cornamaddy, Athlone, Co. Westmeath. The investigation 

was for a residential development on the site and was completed on behalf of the Client, 

Westmeath County Council. This investigation was completed in September 2024. 

 

This report presents the factual geotechnical data obtained from the field and laboratory testing 

with interpretation of the ground conditions discussed. 

 

 

2. Site Location 

The site is located off the Ballymahon Road to the north east of Athlone town centre. The first 

map below shows the location of Athlone in the midlands and the second map shows the 

location of the site to the north east of the town centre.

 

 

 

3. Fieldwork 

All fieldwork was carried out in accordance with BS 5930:2015, Engineers Ireland GI 

Specification and Related Document 2nd Edition 2016 and Eurocode 7: Geotechnical Design. 

The fieldworks comprised of the following: 
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• 12 No. cable percussive boreholes 

• 12 No. trial pits  

• 5 No. soakaway tests 

• 10 No. plate load tests 

• Ground Probing Radar Survey 

 

3.1. Cable Percussive Boreholes 

Cable percussion boring was undertaken at 12 No. locations using Dando 2000 rigs and 

constructed 200mm diameter boreholes. Three attempts were made at BH03 to advance the 

borehole as shallow obstructions were encountered at 2.00mbgl and 1.50mbgl before 

advancing to 7.30mbgl on the third attempt. The boreholes terminated at depths ranging from 

5.80mbgl at BH04 to 10.20mbgl at BH10. It was not possible to collect undisturbed samples 

due to the granular soils encountered so bulk disturbed samples were recovered at regular 

intervals.  

 

To test the strength of the stratum, Standard Penetration Tests (SPT's) were performed at 

1.00m intervals in accordance with BS 1377 (1990). In soils with high gravel and cobble content 

it is appropriate to use a solid cone (60°) (CPT) instead of the split spoon and this was used 

throughout the testing. The test is completed over 450mm and the cone is driven 150mm into 

the stratum to ensure that the test is conducted over an undisturbed zone. The cone is then 

driven the remaining 300mm and the blows recorded to report the N-Value. The report shows 

the N-Value with the 75mm incremental blows listed in brackets (e.g., BH01 at 1.00mbgl where 

N=8-(1,1/1,2,2,3)). Where refusal of 50 blows across the test zone was encountered was 

achieved during testing, the penetration depth is also reported (e.g., BH01 at 4.00mbgl where 

N=50-(25 for 140mm/50 for 50mm)). 

 

At BH1 and BH11, a groundwater monitoring standpipe was installed to allow for equalisation 

of groundwater in the standpipe with a gravel response zone and bentonite seals at the top to 

prevent downward migration of water from the surface. 

 

The cable percussive borehole logs are presented in Appendix 1.  

 

3.2. Trial Pits  

12 No. trial pits were excavated using a tracked excavator. The pits were logged and 

photographed by SIL geotechnical engineer and representative disturbed bulk samples were 

recovered as the pits were excavated, which were returned to the laboratory for geotechnical 

testing. Any groundwater ingresses and pit wall stability were logged as the pits were excavated 

and then they were backfilled with the arisings upon completion. 

 

The trial pit logs and photographs are presented in Appendix 2. 
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3.3. Soakaway Tests 

At 5 No. locations, soakaway tests were completed and logged by SIL geotechnical engineer. 

BRE Special Digest 365 stipulates that the pit should be filled three times and that the final 

cycle is used to provide the infiltration rate. The time taken for the water level to fall from 75% 

volume to 25% volume is required to calculate the rate of infiltration. However, if the water level 

does not fall at a steady rate, then the test is deemed to have failed and the area is unsuitable 

for storm water drainage. 

 

The soakaway test results and photographs are presented in Appendix 3. 

 

3.4. Plate Load Tests 

At 10 No. locations, plate tests were completed to provide a California Bearing Ratio value for 

pavement design. The tests were completed at 0.50mbgl, using the excavator as kentledge. 

Pressure is then added to a 600mm diameter plate, via a hydraulic jack, with the settlement of 

the plate measured using gauges. A correction value is then applied to the rate of settlement 

and this is used to calculate the CBR value for 1.25mm settlement of a 762mm plate.  

 

The plate load test results are presented in Appendix 4.  

 

3.5. Ground Probing Radar Survey 

An underground service investigation has been completed using ground probing radar 

techniques by Metroscan. Surveys were completed at 10 No. areas as specified by the 

Engineer.  

 

The Metroscan drawings are presented in Appendix 5. 

 

3.6. Surveying 

Following completion of all the fieldworks, a survey of the exploratory hole locations was 

completed using a GeoMax GPS Rover. The data is supplied on each individual log and along 

with a site plan in Appendix 9. 

 

 

4. Laboratory Testing 

Geotechnical laboratory testing was completed on representative soil samples in accordance 

with BS 1377 (1990). Testing included: 

 

• 6 No. Moisture contents 

• 6 No. Atterberg limits 

• 6 No. Particle size gradings 

• 6 No. pH, sulphate and chloride content 
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Environmental testing was completed by ALS Environmental Ltd. and this allows for a Waste 

Classification report to be produced. The environmental testing consists of the following: 

 

• 6 No. Suite I analysis 

 

The geotechnical laboratory test results are presented in Appendix 6 with the environmental 

test results and Waste Classification report presented in Appendix 7 and 8 respectively. 

 

 

5. Ground Conditions 

5.1. Overburden 

MADE GROUND was recorded in BH12 to 1.80mbgl and consisted of grey silty sandy gravel 

with high cobble content. 

 

The natural ground conditions generally consist of cohesive CLAY and SILT soils overlying 

GRAVEL and occasionally SAND soils. With the boundary between the soil types between 

1.50mbgl and 4.80mbgl. BH04 to the west of the site and BH12 to the south of the site only 

recorded cohesive CLAY soils throughout the borehole profile. The trial pits recorded similar 

conditions with CLAY and SILT initially encountered and GRAVEL encountered at TP02, TP03 

and TP07, at 2.50mbgl, 2.00mbgl and 1.30mbgl respectively.  

 

The SPT N-values vary across the site with values of 8 to 16 at 1.00mbgl and then 9 to 32 at 

2.00mbgl, 13 to 36 at 3.00mbgl and 14 to 39 at 4.00mbgl.  

 

Laboratory tests of the shallow cohesive soils from the boreholes confirm that CLAY soils 

dominate the site with low to high plasticity indexes of 11% to 26% recorded. The particle size 

distribution curves were poorly sorted straight-line curves with 26% to 84% fines content in the 

cohesive soils.  

 

5.2. Groundwater 

Groundwater ingresses were recorded in six of the boreholes, with ingresses recorded from 

1.70mbgl at BH04 to 3.80mbgl at BH01 and BH08. The initial strikes at BH04 and BH10 sealed 

off and then water re-entered both boreholes at 4.50mbgl and 5.50mbgl respectively. 

 

Three trial pits, TP02, TP03 and TP05, recorded groundwater ingresses at 2.50mbgl, 2.00mbgl 

and 1.40mbgl, with ingress rates recorded as seepages. 
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6. Recommendations and Conclusions 

Please note the following caveats: 

The recommendations given, and opinions expressed in this report are based on the findings 

as detailed in the exploratory hole records. Where an opinion is expressed on the material 

between the exploratory hole locations or below the final level of excavation, this is for guidance 

only and no liability can be accepted for its accuracy. No responsibility can be accepted for 

adjacent unexpected conditions that have not been revealed by the exploratory holes. It is 

further recommended that all bearing surfaces when excavated should be inspected by a 

suitably qualified Engineer to verify the information given in this report.  

 

Excavated surfaces in clay strata should be kept dry to avoid softening prior to foundation 

placement. Foundations should always be taken to a minimum depth of 0.50mBGL to avoid the 

effects of frost action and possible seasonal shrinkage/swelling. 

 

If it is intended that on-site materials are to be used as fill, then the necessary laboratory testing 

should be specified by the Client to confirm the suitability. Also, relevant lab testing should be 

specified where stability of side slopes to excavations is a concern, or where contamination 

may be an issue. 

 

6.1. Shallow Foundations 

Due to the unknown depth of foundation and no longer-term groundwater information, this 

analysis assumes the groundwater will not influence the construction or performance of these 

foundations. 

 

MADE GROUND was encountered at BH12 to 1.80mbgl. SIL do not recommend that narrow 

shallow foundations are placed on fill material due to the unknown compaction methods used 

during laying of man-made material. This unknown could result in softer spots and differential 

settlement once construction is completed. If shallow foundations are to be used and man-

made soils are encountered below foundation level, then the soil should be removed and 

replaced with engineered fill which is compacted to the required standard. 

 

For cohesive soils, a correlation proposed by Stroud and Butler between SPT N-values and 

plasticity indices can be used to calculate the undrained shear strength. Dependent on the 

plasticity index at each site, the Stroud and Butler correlation is Cu=4 to 6N. With the low to high 

plasticity indexes recorded in the laboratory for the soils on this site, the correlation chosen is 

Cu=5N. The Cu value can then be used to calculate the ultimate bearing capacity, which is the 

total loading that the soil could withstand but then a factor of safety is used to ensure that failure 

of the soils does not occur. A factor of safety of 3 has been chosen for this site. 
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In granular soils, the N100 value is used to correlate the SPT N-value. The SPT N-value can 

then be used to calculate the allowable bearing capacity, as per Terzaghi and Peck, using the 

correlation of SPT N-value x 10 = ABC.  

 

The table below shows the SPT N-value, Cu, the ultimate bearing capacity and finally, the 

allowable bearing capacities at 1.00mbgl, 2.00mbgl and 3.00mbgl. For the refusals, no bearing 

capacity is calculated. The Cu, ultimate bearing capacity and allowable bearing capacities are 

in kN/m2.  

 

Depth 

 

BH01 BH02 BH03B 

N-

Value 

Cu UBC ABC N-

Value 

Cu UBC ABC N-

Value 

Cu UBC ABC 

1.00 8 40 222 74 11 55 299 100 15 75 401 134 

2.00 19 95 521 174 11 55 317 106 19 - - 190 

3.00 36 180 972 324 14 70 411 137 31 - - 310 

Depth 

 

BH04 BH05 BH06 

N-

Value 

Cu UBC ABC N-

Value 

Cu UBC ABC N-

Value 

Cu UBC ABC 

1.00 12 60 324 108 8 40 222 74 13 65 350 117 

2.00 15 75 419 140 15 75 419 140 29 - - 290 

3.00 22 110 615 205 13 65 386 129 -1 -1 -1 -1 

Depth 

 

BH07 BH08 BH09 

N-

Value 

Cu UBC ABC N-
Value 

Cu UBC ABC N-
Value 

Cu UBC ABC 

1.00 12 60 324 108 11 55 299 100 15 75 401 134 

2.00 13 65 368 123 -1 -1 -1 -1 32 - - 320 

3.00 20 100 564 188 34 - - 340 34 - - 340 

Depth 

 

BH10 BH11 BH12 

N-

Value 

Cu UBC ABC N-
Value 

Cu UBC ABC N-
Value 

Cu UBC ABC 

1.00 16 80 426 142 9 45 248 83 -2 -2 -2 -2 

2.00 15 75 419 140 9 45 266 89 21 105 572 191 

3.00 21 - - 210 15 75 437 146 15 75 437 146 

 

Key: 

-1: Refusal 

-2: MADE GROUND 

 

It would be recommended that all founding strata be inspected by a suitably qualified Engineer 

prior to pouring the foundations and additional insitu testing completed if required to confirm the 

soils are suitable for the final foundation design. 
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The following assumptions were made as part of these analyses.  If any of these assumptions 

are not in accordance with detailed design or observations made during construction these 

recommendations should be re-evaluated. 

 

• Foundations are to be constructed on a level formation of uniform material type. 

• All man-made or filled material is to be removed prior to construction. 

• The bulk unit weight of the material in this stratum has a minimum density of 19kN/m3. 

• Based on groundwater observations this analysis assumes the groundwater will not 

influence the construction or performance of these foundations. 

• All bearing capacity calculations allow for 25mm settlement. 

 

The trial pit walls generally remained stable but recorded minor pit all instability, with only three 

locations remaining stable throughout the excavation. Therefore, it would be recommended that 

all excavations should be checked immediately and battered back accordingly with regular 

inspection of temporary excavations completed during construction to ensure that all slopes are 

stable. Temporary support should be considered on any excavation that will be left open for an 

extended period. 

 

6.2. Groundwater 

The caveats below relating to interpretation of groundwater levels should be noted: 

There is always considerable uncertainty as to the likely rates of water ingress into excavations 

in clayey soil sites due to the possibility of localised unforeseen sand and gravel lenses acting 

as permeable conduits for unknown volumes of water. 

 

Furthermore, water levels noted on the borehole and trial pit logs do not generally give an 

accurate indication of the actual groundwater conditions as the borehole or trial pit is rarely left 

open for sufficient time for the water level to reach equilibrium.  

 

Also, during boring procedures, a permeable stratum may have been sealed off by the borehole 

casing, or water may have been added to aid drilling. Therefore, an extended period of 

groundwater monitoring using any constructed standpipes is required to provide more accurate 

information regarding groundwater conditions. Finally, groundwater levels vary with time of 

year, rainfall, nearby construction and tides. 

 

Pumping tests would be required to determine likely seepage rates and persistence into 

excavations taken below the groundwater level. Deep trial pits also aid estimation of seepage 

rates. 

 

As discussed previously, groundwater was recorded in six of the twelve boreholes and three of 

the twelve trial pits during the fieldworks. There is always considerable uncertainty as to the 
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likely rates of water ingress into excavations in cohesive soil sites due to the possibility of 

localised unforeseen sand and gravel lenses acting as permeable conduits for unknown 

volumes of water. Based on this information at the exploratory hole locations to date, it is 

considered likely that any shallow ingress (less than 2.00mbgl) into excavations of the CLAY 

will be slow. If granular lenses are encountered in shallow excavations, then the possibility of 

water ingressing into an excavation increase with a higher ingress rate. 

 

If groundwater is encountered during excavations then mechanical pumps will be required to 

remove the groundwater from sumps. Sumps should be carefully located and constructed to 

ensure that groundwater is efficiently removed from excavations and trenches. 

 

6.3. Soakaway Test 

Four of the soakaway tests failed the specification as the water level did not fall sufficiently 

enough to complete the test. The BRE Digest stipulates that the pit should half empty within 

24hrs, and extrapolation indicates this condition would not be satisfied. The tests were 

terminated at the end of the first (of a possible three) fill/empty cycle since further testing would 

give even slower fall rates due to increased soil saturation.  

 

INF02 was completed in shallow GRAVEL soils and this recorded a f-value of 4.11x10-5m/s. It 

would be recommended that any soakaways are targeted to areas with shallow granular soils. 

 

6.4. Pavement Design 

The plate tests completed on the natural CLAY soils recorded values ranging from 8.5% to 

20.4%. PLT09 was completed on MADE GROUND consisting of gravel and this records a 

higher value of 37.6% 

 

Inspection of the formation strata should be completed prior to construction of the pavement. 

Once the exact formation levels are finalised then additional in-situ testing could be completed 

to assist with the detailed pavement design.  

 

6.5. Contamination 

Environmental testing was completed on six samples from the investigation and the results are 

provided in Appendix 7. For material to be removed from site, Suite I testing was carried out to 

determine if the material is hazardous or non-hazardous and then the leachate results were 

compared with the published waste acceptance limits of BS EN 12457-2 to determine whether 

the material on the site could be accepted as ‘inert material’ by an Irish landfill. 

 

The Waste Classification report created using HazWasteOnlineTM software shows that the 

material tested can be classified as non-hazardous material.  
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Following this analysis of the solid test results, the leachate disposal suite results showed that 

the determinands remained within the Inert waste thresholds. The sample from TP11 recorded 

a Total Organic Carbon value 0.16% above the inert threshold but this could be from natural 

sources and therefore may not be as a result of any contamination. 

  

Six samples were tested for analysis but it cannot be discounted that any localised 

contamination may have been missed. Any MADE GROUND excavated on site should be 

stockpiled separately to natural soils to avoid any potential cross contamination of the soils. 

Additional testing of these soils may be requested by the individual landfill before acceptance 

and a testing regime designed by an environmental engineer would be recommended to satisfy 

the landfill. 

 

6.6. Aggressive Ground Conditions 

The chemical test results in Appendix 6 indicate a general pH value between 8.79 and 9.07, 

which is close to neutral and below the level of 9, therefore no special precautions are required. 

 

The maximum value obtained for water soluble sulphate was 133mg/l as SO3. The BRE Special 

Digest 1:2005 – ‘Concrete in Aggressive Ground’ guidelines require SO4 values and after 

conversion (SO4 = SO3 x 1.2), the maximum value of 160mg/l shows Class 1 conditions and no 

special precautions are required. 

 

6.7. Radon Gas 

The Environmental Protection Agency (EPA) has recently updated the Radon gas exposure 

map and this is available to view on the EPA website. This shows the possible exposure to 

radon gas with the bedrock geology, subsoil geology, soil permeability and aquifer type 

analysed to produce the map. The map below shows that the site falls within the medium level 

of 1 in 10 homes have possible radon exposure. Measures should be taken in the form of radon 

protection barriers to protect from radon exposure in the new structure. 
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EPA map identifying possible Radon exposure. 

https://gis.epa.ie/EPAMaps/Radon?&lid=EPA:RadonRiskMapofIreland 
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Cable Percussive Borehole Logs 
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APPENDIX C – MICRODRAINAGE OUTPUTS 
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APPENDIX D – MET ÉIREANN RAINFALL RETURN PERIOD DATA 
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