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1.0 INTRODUCTION  
 

Mount Congreve and Gardens are located about 4km west of Waterford City. It’s boundaries 

extend to the Waterford Greenway and the river Suir to the north. The estate was built in 1760 
by local architect John Roberts for John Congreve. The original inspiration for the woodland 

and small terraced garden came from Mr. Lionel N. de Rothschild. Following this, the gardens 

were developed by Ambrose Congreve from the 1950’s. With the arrival of Mr. Herman Dool in 

the early sixties, the two men began the process that would lead to Mount Congreve’s 

recognition as one of the ‘Great Gardens of the World’. The Gardens comprise around seventy 

acres of intensively planted woodland, a four-acre walled garden and 16 kilometres of 

walkways. 

The grounds are host to planned events, a café and garden centre with current plans to develop 
open a visitor centre within the main house, which will include retail, tearoom, carpark and 

associated infrastructure. 

 

At present all wastewater generated from the house is collected and treated on-site via a septic 

tank and discharge to ground. Currently the wastewater from the house is minimal as it is not 

accessible to the public for use and is only occupied by essential staff. The wastewater from 

the public toilets in the courtyard is collected and tankered away for treatment at a separate 

waste treatment facility.  
 

This Planning and Design Report refers to a proposed Integrated Constructed Wetland (ICW) 

that will provide treatment for wastewater generated from the proposed visitor centre, existing 

buildings and uses, while also providing for future capacity. Storm water on site is currently  

channelled through drainage running parallel to the access and discharges to a field at the 

bottom of the drive. The ICW design includes for wastewater and stormwater management that 

is designed to ensure effective treatment of all wastewaters while also considering the seasonal 
weather and visitor fluctuations 

 

 A new septic tank is proposed for the collection of wastewaters from the main house as the 

existing septic tank is not fit for purpose. The existing septic tank at the courtyard can be 

retained for use. The ICW will receive overflows from the new and existing courtyard septic 

tanks to provide treatment prior to discharge to the Moonveen stream. The ICW is most suited 

to the treatment and management of wastewater at Mount Congreve due it’s capacity to deliver 

high treatment, low discharges - a sustainable solution within this historically natural setting. 
 

The wetland design applied at Mount Congreve and gardens is based on the Integrated 

Constructed Wetland approach, which is supported and approved by Government. The 

assessment of site suitability and the design of the ICW are based on the guidance on ICWs 
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‘Integrated Constructed Wetlands – Guidance Document for Farmyard Soiled Water and 

Domestic Wastewater Applications’, published 2010 by the Department of Environment, 

Community and Local Government.  

 
The ICW design endeavours to optimise natural biological, chemical, and physical processes 

of pollutant removal in a way that is compatible with the local aquatic and terrestrial 

communities and in a way that does not incur negative impact on adjacent aquatic and 

terrestrial ecosystems. ICWs are comprised of a series of densely vegetated cells with free 

surface water flow, the basic hydrological route for the influent through the system. 

 

 
Figure 1: ICW site location  

 

The ICW concept explicitly integrates the following three objectives: 

 
1. The containment and treatment of influents within emergent vegetated areas using, 

wherever possible, local soil material; 

2. The aesthetic placement of the containing wetland structure into the local landscape 

towards enhancing a site’s ancillary values; and 

3. Enhanced habitat diversity and nature management.  

 

This emphasis on explicit integration facilitates processing synergies, robustness, and 
sustainability that are not generally available in other constructed wetland designs, nor 

achievable by other conventional treatment systems. The benefits of ICWs are primarily due to 
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larger scaling patterns and their greater biological complexity. ICW systems have been 

successfully applied to a range of effluent types in different situations across Ireland, when 

appropriate assessment, design and construction are conducted. The ICW design approach 

has the following critical criteria: 
 

• Site assessment and site-specific design  

• Containment and cleansing of received flows, thus removing consequential 

environmental costs. 

• A fully integrated infrastructure for containment and treatment. 

• The appropriate building materials used in the construction are, ideally, found locally 

or on site. 

• Robust system able to withstand extreme load variations. 

• Sustainable design and construction to ensure long life (50-100 years). 

• Minimal management and capacity for self-regulation. 

• The site is not irrevocably lost and is ideally enhanced. 

• Appropriate plant species and distribution are used. 

• Opportunities are provided for habitat development and biological diversification. 

• Legislative context - Water Framework Directive, Nitrates Directive, Convention on 

Biodiversity. 

• An ecological approach rather than solely environmental approach is taken. 

 

 

2.0 SITE ASSESSMENT 
 

Effluent quality and quantity, location, landscape, geology, hydrology, soils, and economics are 
all essential considerations necessary in the design of ICWs. These factors determine whether 

and how the ICW concept can be applied. Influent composition, hydraulic loading, and site 

characteristics are fundamental in calculating the area and form of the ICW. 

 

An area to the northeast of the main entrance and south of the existing carpark has been 

assessed to determine its suitability for the construction and operation of an ICW. A site 

assessment was undertaken in March 2021 to assess the suitability of the proposed site, its 
soils and to gather information on the site requirements. In conjunction with the on-site 

investigations, a thorough desk study was also carried out to identify any items near to the site 

which may directly or indirectly affect the proposed development.  

 

 

2.1 Desk Study 
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2.1.1 Hydrogeological setting 

 

The Geological Survey Ireland’s Spatial Resources website indicates that the site is underlain 
by a regionally important aquifer – fissured bedrock. The site is serviced by its own water, 

supplying the house and related property.  The groundwater vulnerability for the site is classified 

as moderate. There is no incidence of Karst, or records of public supply of boreholes. 

 

The groundwater response for the proposed site is classified by the Department of 

Environment, Heritage and Local Government (Integrated Constructed Wetlands: Guidance 

Document for Farmyard Soiled Water & Domestic Wastewater Applications, 2010) as being 

R1. This response level is subject to the following requirements: 
 

• The ICW shall be underlain by at least 1,000 mm of cohesive subsoil. 

• An upper portion of the subsoil, which will vary in thickness depending on the risk posed 

by the ICW, shall have a permeability of less than 1x10-8 m/s.  

• Where this is present in situ, (i.e. the subsoil is classed as clay (using BS5930) or, in 
certain situations, silt/clay, and has a clay content of ≥13% (where the particle size 

distribution is adjusted by excluding materials larger than 20 mm), and is free from 

preferential flow-paths, the surface of the excavated portion of the cell will require 

plastering with remoulded subsoil. Where the subsoil is considered to have a 

permeability of greater than 1x10-8 m/s (i.e. is classed as silt or, in certain situations, 

silt/clay, and the clay content is <13% but >10%) the subsoil must be enhanced by 
compaction or puddling to achieve the required permeability standard. Where the 

subsoil is classed as sand, gravel, or silt (in circumstances where the clay content is 

<10%), suitable subsoil or other material must be provided for the liner 

• The upper 750 mm shall have a permeability of less than 1 x 10-8 m/s 

• Where the subsoil is sand/gravel, the upper 750 mm of the liner shall be installed with 
a permeability of less than 1x10-8 m/s. 

• The ICW shall be at least 60m away from any well or spring used for potable water 

 

2.1.2 Geology and subsoils 

 

A site investigation was carried out on the proposed ICW site to the Northeast of the main 
estate entrance by VESI Environmental Ltd. (VESI) on 6th of March 2021. 

 

The subsoil of the area is described as alluvium undifferentiated over limestone & calcareous 

shale bedrock. There is no evidence of rock outcrops nor of karst features within 250m of the 
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site. A site investigation was undertaken to confirm the ground conditions and obtain soil 

samples for analysis. 

 

2.1.3 Surface water 

 

There are two main surface waters (Moonveen and Ballymoat) located on site, both of which 

converge north east and flow to the Suir River located 0.4km north of site.  There is no flooding 

incidence recorded. The Moonveen (EPA identifier: 16M58) is a small stream which originates 

within the ICW site and converges with the larger Ballymoat stream (EPA identifier: 16B08) 
some 300 meters to the north east of the site and ultimately enters the Suir river to the north.  

 
Figure 2: Watercourse network and flow directions 

 
The River Water Quality Status 2013-2018 for the River Ballymoat is “unassigned” and is 

classified as being “under review” by the River Waterbodies Risk classification. The nearest 

monitoring station is at Ballymoat station for RWB generation c.0.3km northeast of the proposed 

ICW site.  

 

There are open water drains on site that flow to both the Moonveen abd Ballymoat streams. 
 

 

2.1.4 Groundwater 
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There is one groundwater well on site, which supplies the estate. The well is located 95m 

North/Northwest of the main house. It is located upgradient of the proposed ICW system, 

sufficiently distanced from the ICW system. The Groundwater Quality Status 2013-2018 is 

“good” in the area and classified as “Review” under the Ground Waterbodies Risk indicating 
data for this area is pending.  

 

Based on the desk study the groundwater response is classified as R1, which is suitable for 

development once the construction requirements are met as specified in Integrated 

Constructed Wetlands Guidance Document for Farmyard Soiled Water and Domestic 

Wastewater Application (Department of Environment, Heritage and Local Government. 2010). 

 

 
2.1.5 Natural and Cultural Heritage 

 

There are 10 records of architectural significance relating to the Mount Congreve estate 

buildings. Mount Congreve Estate is registered as being of Architectural Importance and on the 

register of protected structures, while all other associated buildings are registered in the 

National inventory of Architectural heritage. The closest record of archaeological significance 

is a Wave (Reg No. WA03481) that was uncovered in preliminary works for the Waterford City 

by-pass. Some 360 meters from the centre of the ICW site.  
 

 

2.1.6 Proximity of human activities and housing 

 

The existing land is improved agricultural grass land. The woodland to the East is comprised of 

mature, native, deciduous tree species.  

The closest off-site buildings are private dwellings located c. 350m south east of the ICW site. 
There is no direct access to the site from the public road c.150m south. The nearest church 

and school are located c. 2km west of the site.  

 

 

2.2 Site investigation 
 

During the site investigation undertaken 6th of March 2021, information on topography, ground 

conditions, and flora was collected. Information relevant to ICW development is summarised 
as follows. 

 

2.2.1 Topography 
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The proposed site for an ICW, located c. 530m south east of the Main House and has an 

available area of approximately 3.15ha to the east of the entrance road and 0.5ha to the west 

of the road. The land is relatively flat with a gentle slope from west to east. Review of the 

topographical survey and walkover of the site visit provided an opportunity to assess the 
general levels of the land in order to determine the exact location and flow route for an ICW. 

Survey information obtained from drone imaging is used in developing the design drawings for 

the proposed ICW.  

 

2.2.2 Ground conditions 

 

Trial pits (TP) were excavated on 6th of March 2021 to determine the type and depth of the 

soils. Visual assessment and laboratory analysis of the soils was undertaken to determine 
whether suitable soil material is naturally present on site for the construction and operation of 

an ICW while providing adequate containment and protection to groundwater resources. 

 

The site investigation showed subsoils dominated by layers of slightly sandy, silty clay with 

gravels, indicating naturally occurring material of low permeability. Trial holes were excavated 

at 7 locations on the proposed site (to a minimum of 2m depth) to determine the type and depth 

of the on-site material for the construction of the ICW (see drawing 21397_2_01 for locations). 

Analyses of soil samples were carried out to determine the approximate permeability of the 
soils through Particle Size Distribution Tests. Clay content of the soil samples in Trial pits 1-5 

was between 19-25% providing the at least the minimum requirement of 1x10-8m/s.  

Trial Pit 7 had only 6% clay, however following the site investigation this field on the west of the 

entrance road will not form part of the ICW, rather management of existing stormwater. 

  

The surface ground conditions of the site were wet underfoot, but firm. The ground water table 

was not encountered during the site investigation works, however there was seepage in 3 out 
of 7 trial pits dug at 2.4m.  

 

Details of the soil type and depth as well as soil results are provided in Appendix I “Site 

Assessment Form”. 

 

 

2.2.3 Flora  

 
The vegetation present on the site include primarily various grasses and rush, and a hedgerow 

with mixture of native deciduous trees, gorse, and brambles. A hedgerow is located along the 

southern, eastern and northern section of the proposed site. It is proposed that this existing 
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hedgerow will be retained and integrated with the proposed development. The woodland 

adjacent to the ICW site is comprised of various deciduous species.  

 

 
2.3 Comments from the site assessment 
 

The information gathered as part of the assessment including the desk study and site 

investigation indicates that the site is suitable for an ICW. This has been determined due to: 

 

• The availability of sufficient land area; 

• The availability of suitable soil type and depth for the construction and operation of an 

ICW; 

• The topography of the land which allows for gravity flow through the ICW. 

• The construction of an ICW at this location will not detract or in any way deteriorate the 
local biodiversity or ecology, rather it is likely to enhance it further still by introducing 

wetland and riparian habitats. 

 

 

3.0 INTEGRATED CONSTRUCTED WETLAND DESIGN 
 

ICWs can and have been demonstrated across Ireland to achieve high treatment efficiency for 
a range of effluent types and concentrations, including that similar to the post-septic tank 

effluent quality at the Mount Congreve estate,  gardens and amenities collectively.  

 

While ICWs can achieve consistent good water quality they also facilitate significant hydraulic 

losses through containment and evapotranspiration, thus reducing and at times eliminating 

discharges, especially during dry weather periods when receiving waters have reduced flows 

and thus have lower assimilative capacities. 

 
3.1 ICW Aims 

 

The main aims of the ICW system are: 

 

• achieve high treatment efficiency and meet minimum threshold limits in the discharge 

of the treated effluent 

• reduce long-term treatment, operation and maintenance costs 

 

In addition to the above aims, an ICW will provide a range of ecosystem services, including: 
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• carbon sequestration (storage); 

• avoidance of quick discharge of intercepted water by releasing water slowly from 
intercepting ICW cells; 

• retrieval (recycling) of water-vectored materials such as metals and organic matter 

• develop new wetland-dependent resources; 

• facilitate biodiversity and reanimation of habitats; and 

• facilitate awareness of the values of wetlands and act as a form of education. 

 

3.2 ICW Design 
 
3.2.1 ICW sizing requirements 

 

The main factors taken into consideration when sizing an ICW include: 

 

• Hydraulic loading; 

• Concentration of contaminants; 

• Average annual rainfall; 

• Topography; 

• Ground conditions; and 

• Receiving water capacity. 

 

The design of the ICW is based on an estimated 150,000 visitors each year. This number would 

give rise to a loading of 8.655m3 per day. The information has been provided by Waterford City 

and County Council .  The ICW design optimises the available lands to provide treatment for 
current, planned and future loading. The ICW operating with the current and proposed (current 

planning application) loading will operate with zero discharge from the ICW, giving 100% 

treatment of wastewaters. Overflows may occur during prolonged wet weather. This scaling 

proposed for the ICW at this stage provides high treatment, whilst optimising the amenity and 

habitat values of the entire site available fort the ICW. Potential further development of the 

estate can be catered for within the proposed ICW. The ICW design includes a treatment area 

of 8570m2 providing capacity for up to 214 P.E with no/reduced discharges.  
 

Table 1 provides mean concentration of wastewater parameters based on the EPA data for 

hotels and restaurants (EPA, 1999).  
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Table 1: Inflow wastewater characterisation systems treating hotels/restaurants 
(EPA) 

Parameter Mean Unit  

pH 7.3 pH units 

Suspended Solids 293 mg/l 

BOD5 470 mg/l O2 

Total Nitrogen 55 mg/l N 

Ammonia 45.6 mg/l NH3-N 

Ortho Phosphate 8.21 mg/l P 

 

 

3.2.2 ICW design and layout 

 

The ICW design for Mount Congreve and gardens includes a series of 3 treatment cells, 

connected sequentially by interconnecting pipework. Wastewater from the house will be fed to 
a distribution chamber and septic tank before flowing into the ICW. Overflow from the septic 

tank at the courtyard will be fed by gravity and flow to the ICW. (See drawing 21397_3_03). 

 

The wastewater will enter Cell 1 via 160mm uPVC piping and flow by gravity through the 

remaining cells 2 and 3. The ICW is designed to cater for an initially loading of 8.655m3/day 

while also providing additional robustness and capacity for future development. 

 
The location, sizing, design and orientation is specifically in keeping with the natural and built 

heritage of Mount Congreve estate in mind. 

 

The cascading waters flow through the series of treatment cells will be achieved by gravity. 

Outflow (if any) from the ICWs will be to the Moonveen Stream located north of the site, flowing 

north and joining the Ballymoat River (200m north east) before entering the  River Suir  a further 

200m north. 
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Table 2: ICW cell areas 

Cell No. Cell area (m2)  

Cell 1 1600 

Cell 2 4200 

Cell 3 2770 

Total ICW area 8570 

 

Details of the ICW layout, features and landscaping is provided in the drawing 21397_3_03. 

The operational water depth within each treatment cell is between 150 mm and 200 mm, with 
capacity to allow for increased water depth during high rainfall events. The treatment wetland 

cells will have a minimum embankment height of 1m. The cell embankments will be sloped with 

a gradient 4:1 and 2:1. The upper embankments will be a minimum of 3m wide where possible 

to allow for public walkways, access and maintenance.  

 

The cells are connected using 160 mm diameter uPVC pipes. The pipes are placed at the base 

of the ICW cell floor and water levels can be managed within each cell by placing adjustable 

bends on the outlet pipe of each cell. Mount Congreve has confirmed that the existing 
infrastructure is intact and in good working order for the public toilets but that a new septic tank 

is to be installed collecting all wastewater from the house. It is recommended that this be 

examined prior to construction. 

 

The wetland cells will be densely planted with appropriate wetland emergent species, similar to 

those growing in the adjacent area of the estate, such as Carex riparia, Glyceria maxima, Typha 

latifolia, Scirpus lacustris and Iris pseudacorus. 
 

Areas with cell 3 will be developed to allow for shallow open pools along the perimeter of the 

cells to providing spawning areas for frogs and newts. 

 

3.2.3  ICW performance 

 

The watercourse that will receive the final effluent from the ICW is the Moonveen stream (EPA 

Ref:16M58), which in turn flows into the Ballymoat river, 300m north of the site. Discharge from 
the ICW will be through a 1200mm manhole with baffle plate. There will be no flow from the 

ICW at least during the summer months and likely in the short to medium term year round. This 

however is subject to weather events and any impacts of flooding on site. No storm waters will 

enter the ICW system. Strom waters will be collected separate from the ICW, in the proposed 
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stormwater pond on the left of the main entrance. This stormwater  collection area is fed via the 

existing drainage channel which along the existing road to the main house. Given the open 

nature of the system, any flows discharging from the ICW will correspond with high flows in 

receiving waters. 
 

Proposed final effluent quality when discharging is expected to be in the range shown in Table 

4. This is based on existing ICW systems where similar scaling and loading is applied.  

 

The figures presented in Table 3 are based upon information collected over the previous 20 

years of ICW operations in Ireland. The performance outlined below is expected to be suitable 

for discharge to the receiving water which will require a discharge licence.  

 

Table 3: Final expected effluent quality 

Parameter Final effluent  Unit  

pH 6-8 pH units 

Suspended Solids <20 mg/l 

BOD5 <10 mg/l O2 

Fats oils and greases <1.0 mg/l N 

Ammonia <2.0 mg/l NH3-N 

Ortho-phosphate <1.0 mg/l P 

 

 
3.2.4 Landscape fit 
 

The design of the ICW is one which will extend and enhance the overall aesthetic, amenity and 

habitat value of the estate and gardens.  

 

While the primary objective of the ICW is for effluent treatment, the development itself facilitates 

the conservation of wetland-dependent wildlife through reanimating this much lost ecosystem 

and can function as a significant educational and amenity resource. The layout, structure, and 

composition of the wetlands is landscaped to be compatible with all aspects of its surroundings, 
even taking into account the sites own visual impact and wildlife habitats. Given that wetlands 

provide a much-diminished important suite of habitats for invertebrates, marginal and aquatic 

vegetation, amphibians, fish and a range of breeding and wintering wildfowl, this undertaking 

will contribute most significantly to the surrounding area including that of acting as a wildlife 

corridor in the area. Further details of landscaping are provided in Section 4.2. 
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3.2.5 Working ICW examples 

 

There are over 100 ICW systems across Ireland, each a bespoke design for its site, function 

and wastewater type. There are no 2 systems alike as each site will require different items to 
be addressed. Other constructed wetland types are also used throughout Ireland, though they 

generally deviate from the ICW concept in relation to landscape fit. The ICW concept has been 

created and developed by VESI Environmental and its staff since the late 1990’s. The following 

are working examples of other ICW systems across Ireland, which operate under similar 

operational parameters as what is expected from Mount Congreve and Gardens.  

 

Dunhill ICW, Co. Waterford 
The ICW at Dunhill caters for a population of ~600PE. The site was originally constructed in 
1999 and expanded in 2012 due to increasing population of the village. The ICW is divided into 

5 primary treatment cells, with stormwater being diverted to an external channel. Both of these 

water streams converge before discharging to the River Anne, which flows approximately 4Km 

south to the sea. The ICW provides excellent water treatment functionality, provides amenity 

for the village population and is a keystone site for demonstrating how the ICW concept can be 

integrated within a rural setting with optimal outputs.  

 

The wastewaters from the village, school, pub, church, community hall, squash courts and 
domestic premises flow to a septic tank, which overflows to the ICW. All flows are by gravity. 

The site was recently the focus of a 16-month survey by Irish Water to examine its long-term 

performance for wastewater treatment and to examine the impact of fluxes in the incoming 

volumes due to misconnections in the village infrastructure. A report for this study is currently 

pending but the recorded data shows excellent performance year-round.  

 
Figure 3: Dunhill ICW with Dunhill village and stormwater channel and River Anne. 
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Clonaslee ICW, Co. Laois 
This ICW was constructed to replace the existing wastewater treatment plant that was no longer 

fit for purpose for the village of Clonaslee. The ICW receives all wastewaters and stormwater 

from the village and treats it before discharging to the Clodiagh River. The ICW is designed for 
a PE of 1,200. Wastewaters from the village flow to a pumping station, which also receives 

stormwater flows. All waters are pumped to the ICW, including stormwater “overflows”. There 

is no direct discharge to the River Clodiagh. 

 
Figure 4: Clonaslee ICW 

 

Ballyseede Castle Hotel, Co. Kerry 
This ICW was constructed for the purposes of treating the wastewaters generated from guests, 

day-to-day activities and normal operation of the hotel and grounds. The flows are to a septic 
tank, which are then pumped to the ICW. There has been zero surface discharge from this ICW 

since its construction in 2007, which was part of the design. 

 
Figure 5: Ballyseede Castle ICW.  
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3.3 Construction works 

 

The main earthworks activities involved in the development of the ICW are levelling, excavation, 

and placement of soils for the enclosing embankments around each cell and for the access 
roadways. The main earthworks are not expected to take longer than 3 months to complete, 

however the overall works could take longer. The ICW cells are generally constructed starting 

from the top (Cell 1) and working down towards the final cell (Cell 3). As the construction of 

each cell is complete or near complete it can be planted, so that the planting works are carried 

out down the system behind the main earthworks. This process generally allows the 

commissioning of the system as soon as the earthworks and planting is completed.  

 

The machinery used would include at least tracked excavators. Other machinery may include 
tractor & trailer, dumper, bulldozer, and/or roller. The main construction works are briefly 

summarised below Table 4 below. 

 

A critical element of the works is the formation and treatment of the base of the cells and the 

embankments to achieve the required permeability value to prevent excess rates of exfiltration 

from the wetland system. The excavation of the cells and the formation of the embankments of 

the cells will be undertaken from material arising from within the site. There should be no 

requirement to import or export material to or from the site. Indicative levels are provided in the 
ICW layout (21397_3_04) however these are subject to change if necessary and final levels to 

be confirmed prior to construction on site. 
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Table 4: Main stages of ICW construction works 

Stage 1 Stripping of topsoil from the wetland area and retained for later use 

Stage 2 Excavation of sub-soil and creation of embankments 

Stage 3 Layering and compaction of soils for cell liner (minimum depth of soil liner 0.5m) 

Stage 4 

Creation of embankments: 

• sloping embankments 4:1 to 2:1; 

• height of embankment >1.0 m 

• width of top embankments min. 3m wide (stability and access around the wetland) 

Stage 5 Re-distribution of top-soil and organic material over the base of each cell 

Stage 6 Pipe laying to ICW and pipelines between cells. 

Stage 7 Placement of stones/chippings beneath inlet pipes 

Stage 8 Planting each cell with emergent vegetation – Each cell planted with 1-2 plants/m2 

Stage 9 Provision of monitoring points to the inlet and outlet locations to and from the ICW 

Stage 10 Outfall and manhole to existing stream 

Stage 11 
Construction of gravel/grass access road around the perimeter of the site and grass 

access between the cells. 

 

Generally, the construction of the cells is undertaken in sequence starting from the upper end 

of the site down to the lower end. The formation of the cells shall first include the stripping of 

topsoil on the site, then storing and protecting it on the site or elsewhere until the base of the 

cell is formed.  
 

Following the stripping of the topsoil, soils are excavated to form the base of each cell. The 

requirement on site shall be to ensure that there is a minimum of 1,000mm thickness of 

compacted/cohesive material at the base of each cell, with the upper 500mm having a 

permeability of less than 1x10-8 m/s. The base and embankments of the cells shall be rolled/and 

or tracked and compacted to achieve the required permeability uniformly over the entire cell 

area including the embankments.  
 

The site investigation results, and laboratory analysis undertaken as part of the site 

assessment/site suitability, indicate that the material on the proposed development site 

naturally contain the required permeability values (see Site Assessment Form for details). 

However, to reaffirm this permeability, testing is recommended following the excavation and 
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compaction of the cells. This will be demonstrated by means of field permeability testing within 

each cell that the required permeability value has been achieved. 

 

Following treatment of the sub-base, topsoil is placed loosely on top of the compacted sub-
base material to a minimum depth of 200mm. Each cell base shall be levelled throughout.  

 

There may be slight variations to the layout and level of the ICW during construction, as 

required, so as to work within the confines of the site conditions and to utilise the characteristics 

of the site. 

 

Appropriate access will be provided around the ICW site and between the cells to allow for 

monitoring and maintenance activities, including that of the ICW and the surrounding lands and 
hedgerows.  

 

3.4 Wetland planting and landscaping 
 

The design of an ICW ensures that the ICW structure will ‘fit' well into the landscape; e.g. by 

making the enclosing embankments curvilinear and conforming them to the site’s topography. 

Vegetation development within the wetland and surrounding area further enhances the visual 

natural appearance of the system. 
 
 
3.4.1 Wetland cell planting 

 

The planting of the wetland and cell areas with marginal, aquatic, and emergent plants provides 

the following functions: 

 

• Treatment of influent waters; 

• Mitigate potential odours from initial wastewater; 

• Slow hydraulic flows; 

• Reinforcement of wetland soils; 

• Oxygenation of the soil substrate to help the breakdown of organic pollutant; 

• Enhance the amenity and aesthetic value of the area; 

• Create and enhance the biodiversity of the area; 

• Reduce maintenance; and 

• Deter access by humans to the water. 

 

The wetland cells will be densely planted using a selection of plant species, such as Carex 

riparia, Typha latifolia, Iris pseudacorus, Scirpus lacustris, and Glyceria maxima. The total cell 
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area to be planted is 8570m2. The density of planting within each cell is recommended at 1-2 

plants/m2. A list of the main species for the planting of the cells and embankments has been 

prepared and is provided below in Table 5. 

 

Table 5: Wetland main plant species 

Botanical name Common name 

Glyceria maxima Reed sweet-grass 

Carex riparia Common sedge 

Typha latifolia Reed mace 

Iris pseudacorus Yellow flag iris 

Typha angustafolia Lesser reed mace 

Scirpus lacustris  Bulrush 

 

3.4.2 Trees and shrubs 

 

Additional landscaping will be provided around the wetland site using native trees and shrubs. 

Trees will not be grown on the ICW embankments where access could be restricted or where 

there would be a possible risk of infiltration via roots. The tree and shrub species selected are 
in keeping with the existing vegetation of the site. Some of the proposed tree species are shown 

in Table 6. A landscaping plan for surrounding areas will be prepared in advance of the 

construction by VESI Environmental Ltd. 

 

Table 6: Tree/shrub planting within the site  

Botanical name Common name 

Viburnum opulus Guelder rose 

Betula pendula Silver birch 

Crataegus monogyna Hawthorn 

Corylus aveliana Hazel 

Ilex aquifolium Holly 

Salix cinerea Grey willow  
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3.5 Mitigation measures during construction & landscaping 
 

Risk mitigation measures should be employed during the construction of the proposed ICW to 

limit the impact on adjacent surface water and groundwater environments through proper 
management and supervision. A detailed construction method statement shall be prepared in 

advance of works. Some mitigation measures recommended include; 

 

• Construction will be supervised by suitably qualified personnel experienced in ICWs 

and environmental protection;  

• Installation of sediment control along the southern and eastern boundary of the site; 

• Construction of the cells will be undertaken in sequence starting from the upper end of 

the site down to the lower end; 

• No construction will be undertaken at night or during very wet weather; 

• A detailed construction method statement will be prepared and will include information 
on environmental protection measures and responsibilities; 

• The refuelling of plant or machinery will not be permitted at the ICW construction site, 

instead to occur in designated refuelling area installed with appropriate containment 

provisions. A spill-response procedure is to be established; 

• All planting will also be supervised, and only native species from reputable sources will 

be used; and 

• All plants brought to the site for use in the wetland will be checked for the possible 

presence of invasive species. 

 
 

4.0 AFTERCARE AND MANAGEMENT OF ICW 
 

A number of various operation and maintenance requirements will be undertaken on the ICW. 

An Operation and Maintenance Plan will be prepared as part of the ICW development and in 

advance of operation. 

 

Some of the main Operation and Maintenance procedures are listed below for the ICW: 
 

• Water level management and flow maintenance;  

• Influent and effluent flow metering; 

• Surface water quality monitoring of the influent and effluent; 

• Vegetation monitoring & maintenance within cells and around the site; 

• Maintenance of access;  

• Maintenance of inlet and outlet pipes; 
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• Maintenance of embankments - to provide for easy and safe access for monitoring; 

and 

• Sediment/sludge management, primarily in the settlement cell. 
 

A suitably qualified person with experience in ICWs shall supervise the construction, 

monitoring, and maintenance of the ICW.  

 

Over time there will be an accumulation of sediments in the ICW, which will need to be removed 

(organic material from the influent and the accumulation of dead plant matter). This, however, 
will be confined primarily to the initial cell.  

 

Safety considerations for both humans and animals are required and incorporated into the 

design of the ICW. Operational water depth is generally shallow (typically 150mm – 200mm 

deep) in ICWs. Generally, the context of the siting of the ICW will determine to what degree of 

exclusion should be imposed.  

 

An on-site person will be required on a regular basis to oversee the maintenance of the ICW. 
The draft Operation and Maintenance Plan will be finalised prior to the commissioning of the 

ICW. Training will be provided for the on-site operator to give guidance and ensure that the 

adequate procedures for the ICW system are implemented on an on-going basis.  
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5.0 SUMMARY 
 

An Integrated Constructed Wetland is designed as a suitable treatment system for Mount 

Congreve. The design of the ICW is in accordance with the Government Department Guidelines 
on Integrated Constructed Wetlands. ICW systems have been successfully applied to a range 

of effluent types in different situations when appropriate assessment, design and construction 

are conducted. 

 

The ICW will consist of a series of three treatment cells through which inflowing water will be 

reduced of its various dissolved and particulate constituents. The final discharge (if any) from 

the ICW will be of high water quality prior to discharging to the Moonveen stream and Ballymoat 

river respectively. Discharge flows if occurring will be variable. Initially there will be zero 
discharge from the ICW under expected loading, however with future developments loading will 

increase to the ICW system and thus it is expected to see occasional discharge during high 

rainfall events . 

 

The ICW has been designed with the sustainable designs and concepts of the Mount Congreve 

estate in mind. Taking into account the proximity of the Waterford Greenway (north of the 

estate), the Estate and existing amenities, the ICW only further enhances amenity value while 

encouraging biodiversity, habitat creation all while treating the wastewaters generated on site. 
It is in keeping with the existing use and surrounding natural environment. 

 

A comprehensive Operation and Maintenance Plan will form part of the ICW development, 

providing details of the various operation and maintenance procedures required for the system, 

to ensure the compliance, performance and sustainability of the system. The appropriate 

operation will demonstrate that the operation of the ICW is not impacting negatively upon any 

surface or groundwater features. This operation and maintenance plan will be delivered to 
account for any monitoring requirements set out in a discharge licence. 
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Site assessment form  
 
Appendix C ‘Integrated Constructed Wetlands - Guidance Document for farmyard soiled 
water and domestic wastewater applications’, (Department of Environment, Heritage and 
Local Government). 
 

1. GENERAL DETAILS 

 

APPLICANT 
NAME: 

Mount Congreve House & Gardens 

ADDRESS: Mount Congreve, Kilmeaden, County Waterford, X91 PX05 

SITE LOCATION AND TOWNLAND: 

Mount Congreve 

TELEPHONE 
NO:  

051 384115 FAX:  EMAIL: info@mountcongreve.com 

 

Remarks Following Preliminary Consultation 

Integrated Constructed Wetland treating municipal wastewater 

Estimated Preliminary ICW Area Other Remarks 

2,5000m2 

2.0 DESK STUDY 

 

2.1 TOPOGRAPHICAL DETAILS 

GRID 
REFERENCE 

ITM 
X=653746.784 Y=609943.035 

Maps  

1:50000  1:10,000  1:2500  X 

 

Preliminary Assessment of Topography 

Defined area deemed relatively level based on published contours and site inspection. 
 

2.2 CLIMATE 

 

Rainfall mm Evaporation Wind Direction 

95.85 mm (Monthly Average – 
Teagasc, Johnstown Castle) 

802.9mm (Annual average -
Johnstown Castle) 

South West (Johnstown Castle) 
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2.3 SURFACE WATER 

 

Surface Water Features  Comment 

Name: Ballymoat Stream (16B08), 
Moonveen Stream (16M58), 
Mount Congreve (16M54). 

No flooding issues documented.  
WFD IE_SE_G_149 
 
 
 
 
 
 
 
 
 
 
See Appendix B, Lab results. 

Catchment Area (Ha) 3552.54km2   Catchment id: 16 

Mean Flow Estimate Not available 

Available Dilution Not available 

Water Quality “Q” Unassigned 

Water Quality: Other Sampled on 30/03/2021 

 
 

2.4 GROUND WATER 

 

Source of Water 
(Tick as Appropriate)  

Mains 
 

Private 
X 

Group 

Aquifer Category and description 
(see Appendix B) 

Regionally Important Aquifer - Fissured bedrock 

Is there a Ground Water Protection 
Scheme? 

No 

Vulnerability Class 
(See Appendix B) 

Extreme 
 

High 
 

Moderate 
X 

Low 
 

Topsoil Type Till derived chiefly from Devonian Sandstone 

Subsoil Type and Thickness 
(See Appendix B) 

Till derived chiefly from Devonian Sandstone 

Groundwater Response  
(Refer to Appendix A) 

R1  (Rf with moderate vulnerability ) 

Incidence of Karst, describe 
(Show location on map)  

None on site. 

Public Supply Boreholes 
(Show location on map and 
indicate distance from proposed 
ICW site)  

None on site. 

Domestic Supply Boreholes 
(Show location on map and 
indicate  
distance from proposed ICW site) 

Two wells associated with Mount Congreve estate within 500m 
of proposed site area. (E253700 N110100, E253480 N110100 – 
documented accuracy to within 1km) 
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2.5 CULTURAL SIGNIFICANCE 

 

Presence of Significant Sites 
(archaeological, natural) 
 

National Inventory of Architectural Heritage: 
Mount Congreve House, Reg. No. 22901710, c 1750 
Stable Building, Reg no. 22901726, c 1850 
Walled Garden, Reg. No. 22901714, c 1770 
Gate Lodge, Reg. No. 22901719, c 1800 
Gateway, Reg. No. 22901720, c 1750 
Glass House, Reg. No. 22901723, c 1850 
Head Gardener’s House, Reg. No. 22901724, c 1875 
Estate Worker’s House, Reg. No. 22901725, c 1850 
 
Record of Protected Structures: RPS 35, Country House 
and Demesne including all the above. 

 
 

2.6 DRAINAGE 

 

Land Drainage 
 

- Maps 
 

- Local Knowledge 
        (Inc soil types) 

Two streams (Ballymoat and Moonveen) located on site. Both 
watercourses converge east of the site and flow north to the 
Suir River located 300m north of site. Lower River Suir is SAC 
Code 002137. 

 

 
 

2.7 UTILITIES 

    

UTILITIES Knowledge Safety Needs Further Investigation 

Power Lines 
- above ground 
- below ground 

None on site   

None on site  

Gas mains None on site   

Sewerage None on site  X 

Water mains None on site  X 

 
2.8 OVERALL DESK STUDY ASSESSMENT 

 

Comments Arising from Desk Study Assessment 
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Based on the desk study the groundwater response is classified as R1, which is suitable for 
development once the construction requirements are met as specified in Integrated Constructed 
Wetlands Guidance Document for Farmyard Soiled Water and Domestic Wastewater Application 
(Department of Environment, Heritage and Local Government. 2010). 
 
No documented features noted that would preclude the site from ICW development. 

 
3.0 VISUAL ASSESSMENT 

 

3.1.1 ON-SITE HAZARD ASSESSMENT  

 

Type of water-vectored 
pollution 

Ammonium-N concentration Volume 

Wastewater from main house 
and tourist activities  

~40mg/l 8.650m3/day (average) 

 
3.2 VISUAL ASSESSMENT OF RECEPTORS  

 

3.2.1 Topography / Landscape Position  

 

General Comments:  

Ground Slope Steep (>1.5) Shallow (1:5 – 1:20) 
 

Flat (<1:20) 
X 

Difference in level between source of influent and proposed base of ICW first 
pond 

TBC 

 
3.2.2 Surface Water 

 

General Description of Proposed Receiving 
Water 

 

Channel Width c. 3m 

Channel Depth c.1.5m 

Water Depth c. 1m 

Evidence of Higher Water Levels Yes 

Estimate of Flow N/A 

Other Surface Water Features None 
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3.2.3 Ground Water 

Give Descriptions of the Following: 

Rock Outcrops None 

Karst Features None 

Springs None 

Wells None 

Subsoil Cuttings/Exposures None 

 
3.2.4 Utilities 

 

Description of other utilities not identified in Desk 
Study 

None on site.  

 
3.2.5 Heritage 

 

Description of Flora 
 
 
Description of Cultural Heritage 

Grasses, with large cover of rushes and other wet 
ground vegetation (iris, sedges and grasses) in 
field. Boundary trees including willow 
 
 
Mount Congreve House and Demesne 

 
3.2.6 Human 

Existing Land Use Agricultural  

Distance in m. to Nearest House 
(where relevant) 

250m to south east 

Distance in m. to Nearest School 
(where relevant) 

NA 

Distance in m. to Nearest Gathering Place (e.g. 
Church, Community Centre) 
(where relevant) 

NA 

Site Boundaries 
(distance in m. to nearest) 

Entrance to estate  
115m 

Road 
(distance in m.) 

Old Kilmeaden Road adjacent to southern site 
boundary. 115m 

Evidence of Prevailing Climatic Conditions 
(particularly wind) 

None 
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3.2.7 Drainage Systems 

 

Drainage Systems: Open drains on higher ground to north area of 
field draining towards the natural wetland to the 
north. 

 
 

3.2.8 Interpreting Results of Visual Assessment 

 

 
Generally level topography of site provides for suitable gradient for construction and flow 
management across the site. 
Location of the site within the estate adjacent to the entrance and natural wetland provides 
many opportunities to integrate the key elements of the ICW concept.  
Ground conditions observed especially with drainage and vegetation indicate poor drainage 
therefore capacity to hold water – soils and water table to be confirmed during site 
investigation. 
 
 
 

 
 

3.3 TRIAL HOLE 
  

Site investigation is to be undertaken 

Trial 
Hole No. 

TP01 Depth of 
Trial  
Hole (m) 

2.4 Date and 
Time of 
Excavation 

06/03/21 
11.00am 

Date and 
Time of 
Examination 

06/03/21 
11.10am 

Depth of Ground Surface to Bedrock (m) 
(if present): 

Not encountered 

Depth of Ground Surface to Water Table 
(m) (if present): 

Not encountered. 

Depth and Description of Topsoil: 200mm sandy silty clay 

Depth Soil/Subsoil Texture & 
Classification (Include 

Plasticity/Dilatancy Results) 

Density/ 
Compactness 

Colour Preferential Flow paths 

0.2-1.1 Sandy silty gravelly CLAY Soft to firm Mottled 
orange brown 

 

1.1-2.4 Slightly sandy clayey SILT  Soft Dark grey  
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Trial 
Hole No. 

TP02 Depth of 
Trial  
Hole (m) 

2.3 Date and 
Time of 
Excavation 

06/03/21 
11.20am 

Date and 
Time of 
Examination 

06/03/21 
11.30am 

Depth of Ground Surface to Bedrock (m) 
(if present): 

Not encountered 

Depth of Ground Surface to Water Table 
(m) (if present): 

Not encountered. Seepage at 0.6m 

Depth and Description of Topsoil: 100mm brown sandy clayey silt,  

Depth Soil/Subsoil Texture & 
Classification (Include 

Plasticity/Dilatancy Results) 

Density/ 
Compactness 

Colour Preferential Flow paths 

0.1-0.2 Sandy gravelly clayey SILT Soft to firm Mottled 
orange brown 

 

0.2-0.6 Slightly sandy slightly 
gravelly clayey SILT 

Soft to firm Mottled grey 
brown 

Seepage at base of 
unit. 

0.6-2.3 Clayey SILT Soft Grey  

 
Trial 
Hole No. 

TP03 Depth of 
Trial  
Hole (m) 

2.1 Date and 
Time of 
Excavation 

06/03/21 
12.01pm 

Date and 
Time of 
Examination 

06/03/21 
12.13pm 

Depth of Ground Surface to Bedrock (m) 
(if present): 

Not encountered 

Depth of Ground Surface to Water Table 
(m) (if present): 

Seepages at 1.2m and 1.7m 

Depth and Description of Topsoil: 100mm brown sandy clayey silt 

Depth Soil/Subsoil Texture & 
Classification (Include 

Plasticity/Dilatancy Results) 

Density/ 
Compactness 

Colour Preferential Flow paths 

0.1-0.6 Slightly sandy slightly 
gravelly clayey SILT 

Soft to firm Mottled 
orange brown 

 

0.6-2.1 Slightly sandy slightly 
gravelly clayey SILT 

Soft to firm Dark grey Seepages at 1.2 and 
1.7 

 
Trial 
Hole No. 

TP04 Depth of 
Trial  
Hole (m) 

2.35 Date and 
Time of 
Excavation 

06/03/21 
12.45pm 

Date and 
Time of 
Examination 

06/03/21 
12.55pm 

Depth of Ground Surface to Bedrock (m) 
(if present): 

Not encountered 
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Depth of Ground Surface to Water Table 
(m) (if present): 

Not encountered. Slight seepage between 0.45m 

Depth and Description of Topsoil: 100mm brown sandy clayey silt  

Depth Soil/Subsoil Texture & 
Classification (Include 

Plasticity/Dilatancy Results) 

Density/ 
Compactness 

Colour Preferential Flow paths 

0.1-0.45 Slightly sandy slightly 
gravelly clayey SILT with 
cobbles and boulders 

Soft to firm Mottled yellow 
brown 

Seepage at 0.45m 

0.45-0.6 Slightly sandy slightly 
gravelly clayey SILT 

Soft to firm Dark brown  

0.6-1.2 Slightly sandy slightly 
gravelly clayey SILT 

Soft Grey  

1.2-2.35 Slightly sandy slightly 
gravelly clayey SILT with 
decayed wood and plant 
material 

Soft Dark brown  

 
Trial 
Hole No. 

TP05 Depth of 
Trial  
Hole (m) 

2.3 Date and 
Time of 
Excavation 

06/03/21 
13.10pm 

Date and 
Time of 
Examination 

06/03/21 
13.20pm 

Depth of Ground Surface to Bedrock (m) 
(if present): 

Not encountered 

Depth of Ground Surface to Water Table 
(m) (if present): 

Not encountered. 

Depth and Description of Topsoil: 200mm dark brown sandy clayey silt 

Depth Soil/Subsoil Texture & 
Classification (Include 

Plasticity/Dilatancy Results) 

Density/ 
Compactness 

Colour Preferential Flow paths 

0.2-0.76 Very sandy slightly gravelly 
clayey SILT 

Soft to hard Orange brown  

0.76-0.82 Slightly sandy clayey SILT Firm Dark brown  

0.82-1.4 Slightly sandy slightly 
gravelly clayey SILT 

Soft Grey Slight seepage at 1.4m 

1.4-1.86 Slightly sandy slightly 
gravelly clayey SILT with 
decayed wood and plant 
material 

Soft Dark brown  

1.86-2.3 Slightly sandy clayey SILT Soft Grey  
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Trial 
Hole No. 

TP06 Depth of 
Trial  
Hole (m) 

2.2 Date and 
Time of 
Excavation 

06/03/21 
13.20pm 

Date and 
Time of 
Examination 

06/03/21 
13.29pm 

Depth of Ground Surface to Bedrock (m) 
(if present): 

Not encountered 

Depth of Ground Surface to Water Table 
(m) (if present): 

Not encountered. Slight seepage towards base of pit. 

Depth and Description of Topsoil: 150mm dark brown sandy clayey silt  

Depth Soil/Subsoil Texture & 
Classification (Include 

Plasticity/Dilatancy Results) 

Density/ 
Compactness 

Colour Preferential Flow paths 

0.15-0.75 Slightly sandy slightly 
gravelly clayey SILT with 
boulders 

Soft to firm Yellow brown  

0.75-1.7 Clayey SILT Soft to firm Grey  

1.7-2.2 Clayey SILT with decayed 
wood and plant material 

Soft Dark brown  

 
Trial 
Hole No. 

TP07 Depth of 
Trial  
Hole (m) 

2.6 Date and 
Time of 
Excavation 

06/03/21 
14.10pm 

Date and 
Time of 
Examination 

06/03/21 
14.19m 

Depth of Ground Surface to Bedrock (m) 
(if present): 

Not encountered 

Depth of Ground Surface to Water Table 
(m) (if present): 

Not encountered.  

Depth and Description of Topsoil: 200mm dark brown sandy clayey silt  

Depth Soil/Subsoil Texture & 
Classification (Include 

Plasticity/Dilatancy Results) 

Density/ 
Compactness 

Colour Preferential Flow paths 

0.2-0.85 Slightly sandy slightly 
gravelly clayey SILT with 
boulders 

Soft to firm Yellow brown  

0.85-2.0 Clayey silty sandy GRAVEL 
with cobbles and boulders 

Loose to 
medium dense 

Grey  

2.0-2.6 Slightly sandy slightly 
gravelly clayey SILT with 
decayed wood and plant 
material 

Soft Dark brown  
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3.4 PARTICLE SIZE DISTRIBUTION TEST (BS 1377) 

 

PSDT Test Number % Clay Content Trial Hole No. and Depth of Test 
Location 

1 20 TP01 1.8m 

2 23 TP02 0.4m 

3 14 TP03 1.4m 

4 19 TP04 1.7m 

5 13 TP05 0.4m 

6 28 TP06 1.4m 

7 6 TP07 1.2m 

 

Evaluation of Trial Hole and PSDT Results: 
(include discussion here of significance of results) 

Suitable clay content of the soils on site particularly TP1-5 which were excavated on the proposed site 
on the east of the entrance. TP 7 had only 6% clay, however this field on the west of the entrance 
road will not form part of the ICW now, rather management of stormwaters.  

 
 
 
 

4.0 CONCLUSION OF SITE CHARACTERISATION 

Is a permeability of 1 x 10-8m/s achievable? Yes 

How? What specific works are required? Natural protection 

Is the assimilative capacity available for surface water 
discharge? 

Stormwater collection in separate location 

Are there any specific features to avoid? Surrounding hedgerows 

Are there any specific features to include? 2 x groundwater monitoring wells 

How? What specific works are required? Design to include wells 

Other: None 

 
 

Summary 
A site assessment has been carried out for the proposed ICW development at Mount Congreve, Co. 
Waterford. 
The site is located within the estate grounds, adjacent to the entrance. The site is a natural wetland in 
keeping with the ICW concepts. 
Generally the topography is consistent with a gentle slope for water flow and management. 
Ground conditions observed especially with drainage and vegetation indicate poor drainage therefore 
capacity to hold water. 
The site presents itself as an ideal location for the development of an ICW for the municipal wastewater 
management for the estate of Mount Congreve. 
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5.0 SITE ASSESSOR DETAILS 
 
Signed: Louisa Griffin 
 
Address: VESI Environmental Ltd, 15D Euro Business Park, Little Island, Cork. 
 
Qualifications/Experience: CEng 
 
Date of Report: March 2021 
 
Phone: 021 4524632 
 
Email: info@vesienviro.com 
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APPENDIX A 
Site figures and photos 

 
 

Figure 1:Teagasc Soils 
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Figure 2: EPA Subsoil 
 
 

 
 

Figure 3: Groundwater Vulnerability 
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Figure 4: Ariel view of proposed site  

 

 
Figure 5: View within proposed ICW site 
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Figure 6: Site with drainage channels following prolonged wet weather 
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Figure 7: Trial pit 6 
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Figure 8: Excavated soils 

 

  
Figure 9: Excavated soils  
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APPENDIX B 
Laboratory Results 
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PARTICLE SIZE DISTRIBUTION Job Ref P21043
Borehole / Pit 
No TP01BS 1377 : Part 2 : 1990 : Clause 9

Location Mount Congreve Sample No B

Depth 1.80 m

Soil Description Sample type B

Sieving Sedimentation Test Method

Particle Size 
mm % Passing Particle Size 

mm % Passing
BS 1377 : Part 2 : 1990

Sieving Clause 9.5

125 100 0.061 93 Sedimentation Clause 9.5

90 100 0.043 91

75 100 0.032 83

63 100 0.023 72

50 100 0.017 58 Sample Proportions

37.5 100 0.009 39 Cobbles 0.0

28 100 0.007 33 Gravel 1.0

20 100 0.005 29 Sand 6.0

14 100 0.003 25 Silt 73.0

10 100 0.003 23 Clay 20.0

6.3 100 0.002 19

5 99

3.35 99

2 99 Grading Analysis

1.18 98 D100 6.30

0.6 98 D60 0.02

0.425 97 D10

0.3 97

0.212 96 Uniformity Coefficient

0.15 96

0.063 93

0.002
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PARTICLE SIZE DISTRIBUTION Job Ref P21043
Borehole / Pit 
No TP02BS 1377 : Part 2 : 1990 : Clause 9

Location Mount Congreve Sample No B

Depth 0.40 m

Soil Description Sample type B

Sieving Sedimentation Test Method

Particle Size 
mm % Passing Particle Size 

mm % Passing
BS 1377 : Part 2 : 1990

Sieving Clause 9.5

125 100 0.062 71 Sedimentation Clause 9.5

90 100 0.044 71

75 100 0.031 71

63 100 0.023 58

50 100 0.017 48 Sample Proportions

37.5 94 0.009 39 Cobbles 0.0

28 94 0.007 34 Gravel 11.0

20 93 0.005 31 Sand 18.0

14 93 0.003 27 Silt 49.0

10 92 0.003 25 Clay 23.0

6.3 91 0.001 20

5 90

3.35 90

2 89 Grading Analysis

1.18 87 D100 50.00

0.6 84 D60 0.02

0.425 82 D10

0.3 79

0.212 77 Uniformity Coefficient

0.15 75

0.063 71

0.002

0.006

0.03

0.06

0.2

0.6
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PARTICLE SIZE DISTRIBUTION Job Ref P21043
Borehole / Pit 
No TP03BS 1377 : Part 2 : 1990 : Clause 9

Location Mount Congreve Sample No B

Depth 1.40 m

Soil Description Sample type B

Sieving Sedimentation Test Method

Particle Size 
mm % Passing Particle Size 

mm % Passing
BS 1377 : Part 2 : 1990

Sieving Clause 9.5

125 100 0.066 90 Sedimentation Clause 9.5

90 100 0.047 87

75 100 0.034 79

63 100 0.025 66

50 100 0.018 53 Sample Proportions

37.5 100 0.010 32 Cobbles 0.0

28 100 0.007 26 Gravel 5.0

20 100 0.005 21 Sand 5.0

14 100 0.004 18 Silt 76.0

10 100 0.003 16 Clay 14.0

6.3 100 0.002 13

5 96

3.35 95

2 95 Grading Analysis

1.18 94 D100 6.30

0.6 94 D60 0.02

0.425 94 D10

0.3 93

0.212 93 Uniformity Coefficient

0.15 92

0.063 90

0.002

0.006

0.03

0.06

0.2

0.6
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PARTICLE SIZE DISTRIBUTION Job Ref P21043
Borehole / Pit 
No TP04BS 1377 : Part 2 : 1990 : Clause 9

Location Mount Congreve Sample No B

Depth 1.70 m

Soil Description Sample type B

Sieving Sedimentation Test Method

Particle Size 
mm % Passing Particle Size 

mm % Passing
BS 1377 : Part 2 : 1990

Sieving Clause 9.5

125 100 0.071 74 Sedimentation Clause 9.5

90 100 0.050 71

75 100 0.036 68

63 100 0.025 68

50 100 0.018 62 Sample Proportions

37.5 100 0.010 42 Cobbles 0.0

28 100 0.007 33 Gravel 20.0

20 100 0.005 27 Sand 6.0

14 100 0.004 24 Silt 55.0

10 100 0.003 21 Clay 19.0

6.3 99 0.002 18

5 84

3.35 82

2 80 Grading Analysis

1.18 78 D100 10.00

0.6 77 D60 0.02

0.425 76 D10

0.3 75

0.212 75 Uniformity Coefficient

0.15 75

0.063 74

0.002

0.006

0.03

0.06

0.2

0.6
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0
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PARTICLE SIZE DISTRIBUTION Job Ref P21043
Borehole / Pit 
No TP05BS 1377 : Part 2 : 1990 : Clause 9

Location Mount Congreve Sample No B

Depth 0.40 m

Soil Description Sample type B

Sieving Sedimentation Test Method

Particle Size 
mm % Passing Particle Size 

mm % Passing
BS 1377 : Part 2 : 1990

Sieving Clause 9.5

125 100 0.059 40 Sedimentation Clause 9.5

90 100 0.042 40

75 100 0.030 38

63 100 0.022 34

50 100 0.016 30 Sample Proportions

37.5 100 0.009 23 Cobbles 0.0

28 100 0.006 20 Gravel 19.0

20 99 0.005 17 Sand 42.0

14 97 0.003 16 Silt 27.0

10 94 0.003 15 Clay 13.0

6.3 91 0.001 12

5 88

3.35 86

2 81 Grading Analysis

1.18 77 D100 28.00

0.6 71 D60 0.25

0.425 68 D10

0.3 63

0.212 58 Uniformity Coefficient

0.15 52

0.063 40

0.002

0.006

0.03

0.06

0.2

0.6
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PARTICLE SIZE DISTRIBUTION Job Ref P21043
Borehole / Pit 
No TP06BS 1377 : Part 2 : 1990 : Clause 9

Location Mount Congreve Sample No B

Depth 1.40 m

Soil Description Sample type B

Sieving Sedimentation Test Method

Particle Size 
mm % Passing Particle Size 

mm % Passing
BS 1377 : Part 2 : 1990

Sieving Clause 9.5

125 100 0.059 97 Sedimentation Clause 9.5

90 100 0.042 97

75 100 0.030 93

63 100 0.022 85

50 100 0.016 73 Sample Proportions

37.5 100 0.009 57 Cobbles 0.0

28 100 0.007 44 Gravel 0.0

20 100 0.005 38 Sand 2.0

14 100 0.003 34 Silt 69.0

10 100 0.003 32 Clay 28.0

6.3 100 0.001 24

5 100

3.35 100

2 100 Grading Analysis

1.18 99 D100 6.30

0.6 99 D60 0.01

0.425 98 D10

0.3 98

0.212 98 Uniformity Coefficient

0.15 98

0.063 97

0.002

0.006

0.03

0.06

0.2

0.6
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PARTICLE SIZE DISTRIBUTION Job Ref P21043
Borehole / Pit 
No TP07BS 1377 : Part 2 : 1990 : Clause 9

Location Mount Congreve Sample No B

Depth 1.20 m

Soil Description Sample type B

Sieving Sedimentation Test Method

Particle Size 
mm % Passing Particle Size 

mm % Passing
BS 1377 : Part 2 : 1990

Sieving Clause 9.3

125 100 0.059 17 Sedimentation Clause 9.5

90 100 0.042 16

75 100 0.031 15

63 92 0.022 14

50 88 0.016 13 Sample Proportions

37.5 82 0.009 11 Cobbles 8.0

28 72 0.006 10 Gravel 53.0

20 69 0.005 8 Sand 21.0

14 61 0.003 7 Silt 11.0

10 56 0.003 7 Clay 6.0

6.3 50 0.001 4

5 46

3.35 43

2 38 Grading Analysis

1.18 34 D100 75.00

0.6 30 D60 13.20

0.425 28 D10 0.01

0.3 25

0.212 23 Uniformity Coefficient 2000.00

0.15 20

0.063 17

0.002

0.006

0.03

0.06

0.2

0.6
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