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1 Introduction 

1.1 Background 

Hydrogeo Limited (Hydrogeo) has been instructed by Morspan Holdings Ltd (the Client) 

to develop a treated effluent drainage strategy for a conversion of redundant agricultural 

building into a proposed care home, Llanellen Court, Llanellen, Abergavenny (the Site).  

This report has been progressed to outline the viability of a drainage field which discharges 

to ground. 

1.2 Planning 

Llanellen Court comprises numerous residential and agricultural buildings including 

houses, cottages and former poultry sheds. 

A planning application was submitted to Monmouthshire County Council on the 18th 

November 2008 under reference DC/2008/01305 for the ‘Proposed conversion of 

redundant agricultural buildings into care home for elderly. (Use class C2). This application 

was approved but since expired in 2014. The application was resubmitted on 1st October 

2021 under reference DM/2021/01644 for the ‘Re-submission of planning application for 

conversion of redundant agricultural buildings into care home for elderly (use class C2)’ 

Percolation testing is required to demonstrate the suitability of the site for a drainage field 

in accordance with the Environment Agency Advice for local authorities on non mains 

drainage from non-major development. 

1.3 Site Setting 

The Site is located at Llanellen Court, Abergavenny, NP7 9HT. The grid reference for the 

centre of the Site is 330180, 210572.  

The location of the Site has been shown in Figure 1-1. The boundary of the Site has been 

shown in Figure 1-2. 
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Figure 1-1 Site location 

 
© Crown copyright reserved, Licence No. 100047852 

Figure 1-2 Site boundary 

 

The Site comprises a disused agricultural poultry unit and a section of a field to the south 

across an access road. The Site is located in a rural setting surrounded by agricultural 



Treated Effluent Drainage Stratgey Report 

HYG1135 Llanellen Care Home 8    
August 2023   

land to the west and east, residential farmhouses to the north and disused poultry sheds 

to the south.  

The Site slopes gently southeast from 68mAOD (Above ordnance datum) in the northwest 

to 62mAOD in the southeast.  

The Site contains 2no. disused poultry sheds with a compacted gravel track around the 

perimeter. A large area of soft landscaping is present in the northeast of the site. The 

southeast of the site is a section of grass field separated from the poultry sheds by a 

private access road. 

An external topographic survey was carried out and the site drawings have been attached 

in Appendix A.  

1.4 Proposed Development 

The proposed development comprises of conversion of a redundant agricultural building 

into a 40 bed care home, with associated car park, soft landscaping areas and gardens.  

The Site layout plan has been attached at Appendix B.  

1.5 Current Drainage 

The client provided information of the existing foul drainage on-site attached in Appendix 

C. The plan shows the northern poultry shed is served by a septic tank likely discharging 

to the adjacent land. No other foul drainage is shown within the Site boundary. 

Welsh Water sewage plans attached in Appendix D show there are no foul or combined 

sewers in the vicinity of the Site. 
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2 Site Investigation 

2.1 Introduction 

Site investigation has been undertaken to assess the viability of a treated effluent 

discharge to ground.  

Hydrogeo attended site on the 21st - 22nd March 2023 to conduct percolation testing for 

treated effluent discharge.  

Reference is made to trial pits in this report in order to discuss the presence (or otherwise) 

of groundwater. 

Percolation testing was undertaken at the proposed location of a drainage field in the 

southeast corner of the Site 

2.2 Site Investigation 

A total of 3 no. percolation pits and 3 no. surface level percolation pits were advanced in 

3no. locations 8m apart. 1no. deeper percolation pit and an adjacent shallow pit at each 

location.  

The test locations have been marked on Drawing 1.  

Percolation tests were carried out in general accordance with the guidance document BS 

6297:2007+A1:2008 Code of practice for the installation of drainage fields for use in 

wastewater treatment (2008). All test pits were excavated to dimensions of 0.3m length x 

0.3m width, with the deeper pits excavated at the base of a 0.3m deep hole to a maximum 

depth of 0.6m below ground level (mBGL). The shallower pits excavated to a maximum 

depth of 0.3mBGL. All testing was undertaken with a maximum water depth of 0.3m.  

The purpose for the shallower pits was to assess the suitability of the upper soil layer for 

a raised drainage mound system if the deeper tests proved that the soil at depth was 

unsuitable for a traditional treated effluent drainage field. 

1 no. deeper investigation trial pit (TP01) was excavated, with TP01 located in the lawn 

northeast of the poultry sheds. TP01 was excavated in order to discuss the presence (or 

otherwise) of groundwater and made ground on-site. 
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2.3 Geology and Ground Conditions 

Published Geology 

The British Geological Survey (BGS) geology map for the Site (Sheet 232, Abergavenny, 

1:50,000 scale, Solid and Drift, 2000) and online BGS resources have been used to 

determine the geology below the Site. 

Superficial Geology 

Based on BGS geological mapping the site is underlain by Glaciofluvial Sand and Gravel 

from the Devensian period. A small section along the western Site boundary is underlain 

by Devensian Till deposits. 

Bedrock Geology 

The bedrock underlying the Site comprises the St Maughans Formation: Interbedded 

Purple, Brown and green sandstones and red mudstones. 

Ground Conditions 

Ground conditions recorded during the site investigation generally comprised the 

following: 

 0.0m - 0.3m – brown sandy gravelly CLAY with rootlets. [TOPSOIL] 

 0.3m – 0.6m – light brown sandy CLAY with rounded cobbles [Glaciofluviall 

deposits] 

 0.6 – 1.5m - Light brown CLAY [Weathered St Maughans Formation] 

 1.5 – 1.8m - Light brown CLAY with subangular cobbles [Weathered St 

Maughans Formation] 

TP01 was excavated down to a maximum depth of 1.8mBGL to check the presence (or 

otherwise) of groundwater. No groundwater was encountered in TP01 therefore, a 

minimum of 1m unsaturated zone has been proven to be present. 
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2.4 Testing Results 

The results of percolation testing have been shown in Table 2-1 and the full test results 

are attached in Appendix E. 

Table 2-1 Percolation test results 

Test ID 
Vp (s/mm) Average Vp 

(s/mm) Test 1 Test 2 Test 3 

PP01 13 29 48 30 

PP02 14 44 66 41 

PP03 11 36 29 25 

PPS01 9 18 24 17 

PPS02 16 43 53 37 

PPS03 43 65 62 57 

 

The guidance document BS 6297:2007+A1:2008 indicates that a Vp of between 15 and 

100s/mm is required for a drainage field to be viable.  

Deeper pits 

The 3 no. deeper tests PP01, PP02 and PP03 are within the 15-100s/mm range showing 

the field to the east of the poultry sheds is suitable to a drainage field. 

Shallow pits 

The 3no PPS01, PPS02 and PPS03 are within the 15-100s/mm range showing the field 

to the east of the poultry sheds is suitable to a drainage mound. Based on the fall of the 

land it is expected that treated effluent will flow from the property under gravity to the field 

in the east 
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3 Drainage Field Design  

3.1 Drainage Field Sizing 

Based on guidance in the British Water Code of Practice document Flows and Loads – 4 

Sizing Criteria, Treatment Capacity for Sewage Treatment Systems (2013) and the 

guidance document BS 6297:2007+A1:2008 - Code of practice for the design and 

installation of drainage fields for use in wastewater treatment (2008) a layout design has 

been formulated for a drainage field for the proposed development. 

Expected water use at the development has been calculated using the Flows and Loads 

4 guidance. Each development falls under the ‘Residential Care Homes’ category, as 

‘Residential old people/nursing’. The guidance states that the flow from such 

developments would be 350l/day per person.  

The provision of loading from staff and visitors at a care home is not included for this 

category of development in Flows and Loads 4, however provision is made for other 

categories. A figure of 90l/day for full time staff and 45l/day for part-time staff is indicated 

for an industrial setting, and a figure of 90l/day is indicated for day staff at a school. 

Based on all of the above the number of persons at the proposed care home for the 

purposes of the treated effluent drainage design has summarised in Table 3-1. 

Table 3-1 Daily loading 

Person type Number 
Number per 

full-day 

Loading 

(l/person/day) 

Total loading 

(m3/day) 

Resident 40 40 350 14.00 

Staff (full-time) 15 5 90 1.35 

Staff (part-time) 10 2.5* 45 0.45 

Visitor n/a 1.5* n/a 0.20** 

Total 16.00 

*Reduction applied to take into account time spent at care home per day for the purposes of the BS 

6297:2007+A1:2008 effluent drainage field calculations 

**Total allowance per day made for visitors 
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Sizing of the drainage field has been completed with reference to BS 6297:2007+A1:2008.

The  trench  length  for  discharging  the  effluent  from  a  Package  Treatment  Plant  (PTP)

should be calculated as follows:

A = p x Vp x 0.2

Where;

A = the area required for the drainage field (m2)

p = the number of people served by the treatment plant

Vp = the percolation value (s/mm)

0.2 = factor applied for effluents which have received secondary treatment (in a 

PTP)

It  should  be  noted  that   some  of  the  persons  counted  in  Table  3-1  are  expected  to 

represent a full-day loading, such as residents, whereas some persons are only expected 

to represent part of a day, such as part-time staff and visitors.

Flows and Loads 4 takes this into account by providing a reduced effluent volume on a 

per-day  basis.  However,  when  calculating  the  drainage  field  size  using  BS 

6297:2007+A1:2008 the total persons per day is required, not an effluent volume. In order 

to account for this, the total full-day loading has been set at 49 persons as shown in Table 

3-1.

The area required for the drainage field has therefore been calculated as follows:

p = 49 persons total

Vp = 32s/mm (average of the deep testing results from PP01 to PP03)

A = 49 x 32 x 0.2

A = 314m2

The guidance provides lengths of infiltration trenches required to discharge the volume of 

treated effluent based on 3 no. example trench widths: 0.3m, 0.6m and 0.9m wide.

For a surface area of 314m2 the following trench widths have been determined, based on 

the linear width-to-length relationship demonstrated in the guidance:

 0.3m wide trench: 1,036m trench length

 0.6m wide trench: 502m trench length

 0.9m wide trench: 345m trench length
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A total trench distance of 345m is proposed comprising 0.9m wide trenches and spacing 

between each trench set at 1.0m. This design will fit into the northwestern corner of the 

field in the south east of the Site. 

The layout for the proposed drainage field has been shown on Drawing 2. 

3.2 Construction Considerations 

Part H of the Building Regulations 2010 (Wales) has been referenced when considering 

the siting of the effluent treatment components. 

The location of the package treatment plant has been designed with the following 

minimum distances: 

 ≥10m from a watercourse or ditch (a stream is located 185m to north, up slope). 

 ≥10m from any habitable building, and sufficiently distant from any other drainage 

field or soakaway (30m away from approved care home conversion). 

 ≥50m from the River Usk SAC (580m to River Usk). 

 ≥2m from a site boundary (140m away from field boundary to A4042).  

The drainage field has been designed with the following minimum distances: 

 ≥10m from a watercourse or ditch. 

 ≥50m from water abstraction points. 

 ≥15m from any building, and sufficiently distant from any other drainage field or 

soakaway. 

 50m from the River Usk SAC. 

 ≥2m from a site boundary. 

Other regulations have also been followed during the design of the package treatment 

works: 

 The drainage area is downslope of any groundwater sources (if present). 

 The drainage area is downslope of any other discharge to ground. 

 No water supply pipes or underground services are within the drainage area. 

 No access roads, driveways or paved areas are within the drainage area. 

 No rainwater will be allowed to enter the system. 

The guidance document BS 6297:2007+A1:2008 states that a treated effluent drainage 

field should be positioned as far away as practical from habitable buildings, with the 

prevailing wind direction taken into account. Based on Part H of the Building Regulations 

2010 (Wales) it is recommended that this distance a minimum of 15m.  
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The proposed location of the drainage field shown on Drawing 2 is more than 30m south 

of the proposed care home and more than 30m east of the off-site redundant poultry shed 

southwest of the Site boundary. Package treatment plants treat effluent to a higher 

standard than septic tanks. It is understood that the specified package treatment plant, a 

Klargester BioDisc, has odourless operation meeting BS EN 13725.  
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4 Water Treatment  

It is proposed that a PTP will be installed in the field to the southeast of the Site to receive 

all effluent. The PTP will be capable of treating at least the calculated volume of 

wastewater following development: 16m3/day. 

A Klargester BioDisc Commercial Sewage Treatment Plant (or similar) is to be installed at 

the Site.  

The Klargester BioDisc Commercial Sewage Treatment Plant BJ model has capacity for 

20m3/day and therefore is considered to be most suitable. It is noted that other similar 

PTPs which meet BS EN 12566-3 standards may be used. 
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5 Environmental Impact 

The Site is located within the River Usk catchment. An unnamed stream is located 

approximately 70m north of the Site which flows northeast via culvert to the River Usk 

which is the predicted discharge location. The proposed drainage field and PTP are 

located downslope from the unnamed stream and culvert. 

The NRW advice states that developments should first be screened to determine whether 

they are likely to have a significant effect.  

Phosphate neutrality 

The proposals for the Site involve taking existing agricultural land out of commission, 

thereby reducing the P loading which would have originated from this land. The most 

recent land use at the Site was indoor poultry farming which has a comparatively high P 

load compared to other types of farming land use.  

In order to increase the P offset beyond that achieved by taking land out of commission it 

is proposed that a high level of sewage treatment is employed within the proposal, a 

package treatment plant, in the event that a detailed risk assessment is required for the 

drainage field. 

A recent study of phosphorus attenuation at 24 no. septic systems over a 30 year period 

(Robertson et al, 2019)1 has been reviewed. The study reports an average 90% retention 

of phosphorus concentration in the drainage fields for non-calcareous sediment. When 

taking into account the unsaturated and saturated zones, the reduction of phosphorus was 

found to average 97% at a 10m distance down hydraulic gradient under the same soil 

conditions. 

The phosphate load in groundwater discharging ultimately to the Usk SAC is therefore 

expected to be neutral / unchanged as a result of the proposed treated effluent discharge 

to ground.  

 

 

1 Robertson, W. D., Van Stempvoort, D, R. and Schiff, S. L. (2019). Review of phosphorus attenuation in groundwater plumes from 24 septic 

systems. Science of the total Environment, 662. pp 640-652. 
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6 Conclusions

6.1

6.2

 

 

 

 

 

 

 

 

 

Introduction

This  Treated  Effluent  Drainage  Strategy  Report  presents  sizing  calculations  and  layout 

proposals  for  treated  effluent  drainage  at  the  proposed  conversion  of  redundant 

agricultural  buildings  into  a  care  home  at  Llanellen  Court,  Llanellen,  Abergavenny,

Monmouthshire, NP7 9HT.

Foul Water Drainage

Following  construction,  it  is  proposed  that  foul  water  from  the  proposed  care  home  is 

drained via a package treatment plant with a flow of 16m3/day.

The  treated  effluent  will  then  flow  under  gravity  to  a  shallow  drainage  field  sized  with 

reference  to  BS  6297:2007+A1:2008.  The  drainage  field  will  be  located  at  the 

northwestern part of the field in the southeast of the Site. The field is under the ownership 

of the Client.

The proposed treated effluent drainage components have been shown on Drawing 2.

The  location  of  the  package  treatment  plant  has  been  designed  with  the  following 

minimum distances:

 ≥10m from a watercourse or ditch.

 ≥10m from any habitable building, and sufficiently distant from any other drainage

  field or soakaway.

 ≥50m from the River Usk SAC.

 ≥2m from a site boundary.

The drainage field has been designed with the following minimum distances:

 ≥10m from a watercourse or ditch.

 ≥50m from water abstraction points.

 ≥15m from  any building,  and  sufficiently  distant from  any  other  drainage field  or

  soakaway.

 50m from the River Usk SAC.

 ≥2m from a site boundary.

The proposed features will provide sufficient treatment for the foul water generated at the 

Site, and are not expected to have a significant detrimental impact on the River Usk SAC.
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Drawing 1 

Site investigation location plan 
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Drawing 2 

Treated effluent drainage layout 
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Appendix A 

Topographic survey 
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Appendix B 

Proposed site layout plan 
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Appendix C 

Existing foul drainage layout 
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Appendix D 

Welsh Water sewer plans 
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W hilst e ve ry re asonab le  e ffort has b e e n take n to 
corre ctly re c ord  the  p ip e  m ate rial of DCW W  asse ts, 
the re  is a p ossib ility that in som e  case s p ip e  m ate rial 
(othe r than Asb e stos Ce m e nt or Pitch Fib re ) m ay b e  
found  to b e  asb e stos c e m e nt (AC) or Pitc h Fib re  (PF). 
It is the re fore  ad visab le  that the  p ossib le  p re se nc e  of
AC or PF p ip e s b e  antic ip ate d  and  c onsid e re d  as p art
of any risk asse ssm e nt p rior to e xcavation

1:1250

Dŵr Cym ru Cyfynge d ig (‘the  Com p any’) give s this inform ation as to the  p osition of its und e rground  ap p aratus b y way of 
ge ne ral guid anc e  only and  on the  strict und e rstand ing that it is b ase d  on the  b e st inform ation availab le  and  no warranty as
to its c orre ctne ss is re lie d  up on in the  e ve nt of e xcavations or othe r works m ad e  in the  vic inity of the  c om p any’s ap p aratus.  
The  onus of locating ap p aratus b e fore  carrying out any e xcavations re sts e ntire ly on you. The  inform ation whic h is sup p lie d  
b y the  Com p any, is d one  so in ac c ord anc e  with statutory re quire m e nts of se ctions 198 and  199 of the  W ate r Ind ustry Act 
1991 whic h is b ase d  up on the  b e st Inform ation availab le  and , in p articular, b ut without p re jud ic e  to the  ge ne rality of the
fore going, it should  b e  note d  that the  re c ord s that are  availab le  to the  Com p any m ay not d isc lose  the  e xiste nc e  of a wate r 
m ain, se rvic e  p ip e , se we r, late ral d rain or d isp osal m ain and  any assoc iate d  ap p aratus laid  b e fore  1 Se p te m b e r 1989, or, if 
the y d o, the  p articulars the re of inc lud ing the ir p osition und e rground  m ay not b e  ac curate . It m ust b e  und e rstood  that the
furnishing of this inform ation is e ntire ly without p re jud ic e  to the  p rovision of the  N e w Road s and  Stre e t W orks Act 1991 and  
the  Com p any’s right to b e  c om p e nsate d  for any d am age  to its ap p aratus.

Se rvic e  p ip e s are  not ge ne rally shown b ut the ir p re se nc e  should  b e  antic ip ate d .
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Appendix E 

Percolation test results 



Length (cm) 30.00

Date 21/03/2023 Width (cm) 30.00

Site Llanellen Court Depth (cm) 30.00

Job Number HYG1135 0.00

Remarks -

Time(min)
Depth to 

Water (cm)
Time(min)

Depth to 

Water (cm)
Time(min)

Depth to 

Water (cm)

0 7.50 0 7.50 0 7.50

26 24.50 28 20.50 27 18.00

49 23.00 62 22.50

112 25.50

cm

cm

cm

cm

cm

cm

mins

mins

mins

seconds

sec/mm

sec/mm

TEST 1 TEST 2 TEST 3

PPS01

PERCOLATION TEST

Groundwater Level (mbgl) See BS 6297:2007+A1:2008 Section 6.2.

Effective Storage Depth 22.50 22.50 22.50

75% Effective Storage Depth 16.88 16.88 16.88

(i.e. depth below GL) 13.13 13.13 13.13

25% Effective Storage Depth 5.63 5.63 5.63

(i.e. depth below GL) 24.38 24.38 24.38

Effective Storage Depth 75%-25% 11.25 11.25 11.25

Time to fall to 75% effective depth 0 0 0

Time to fall to 25% effective depth 22 44 59

Time (75%-25%) - min 22.0 44.0 59.0

Design Vp 17

Time (75%-25%) - sec 1320 2640 3540

Vp 9 18 24
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Length (cm) 30.00

Date 21-22/03/2023 Width (cm) 30.00

Site Llanellen Court Depth (cm) 30.00

Job Number HYG1135 0.00

Remarks -

Time(min)
Depth to 

Water (cm)
Time(min)

Depth to 

Water (cm)
Time(min)

Depth to 

Water (cm)

0 0.00 0 0.00 0 0.00

6 7.50 10 7.00 32 8.50

22 15.00 35 11.50 85 16.50

37 20.50 70 17.50 115 19.50

63 27.50 120 22.50 160 22.50

cm

cm

cm

cm

cm

cm

mins

mins

mins

seconds

sec/mm

sec/mm

TEST 1 TEST 2 TEST 3

PPS02

PERCOLATION TEST

Groundwater Level (mbgl) See BS 6297:2007+A1:2008 Section 6.2.

Effective Storage Depth 30.00 30.00 30.00

75% Effective Storage Depth 22.50 22.50 22.50

(i.e. depth below GL) 7.50 7.50 7.50

25% Effective Storage Depth 7.50 7.50 7.50

(i.e. depth below GL) 22.50 22.50 22.50

Effective Storage Depth 75%-25% 15.00 15.00 15.00

Time to fall to 75% effective depth 6 13 28

Time to fall to 25% effective depth 45 120 160

Time (75%-25%) - min 39.0 107.0 132.0

Design Vp 37

Time (75%-25%) - sec 2340 6420 7920

Vp 16 43 53
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Length (cm) 30.00

Date 21-22/03/2023 Width (cm) 30.00

Site Llanellen Court Depth (cm) 30.00

Job Number HYG1135 0.00

Remarks -

Time(min)
Depth to 

Water (cm)
Time(min)

Depth to 

Water (cm)
Time(min)

Depth to 

Water (cm)

0 7.50 0 0.00 0 0.00

14 11.50 10 7.50 39 9.50

29 13.50 44 11.50 91 14.00

54 16.50 79 15.50 121 17.50

82 20.00 128 19.50 161 22.00

107 22.50 173 22.50 186 22.50

cm

cm

cm

cm

cm

cm

mins

mins

mins

seconds

sec/mm

sec/mm

TEST 1 TEST 2 TEST 3

PPS03

PERCOLATION TEST

Groundwater Level (mbgl) See BS 6297:2007+A1:2008 Section 6.2.

Effective Storage Depth 22.50 30.00 30.00

75% Effective Storage Depth 16.88 22.50 22.50

(i.e. depth below GL) 13.13 7.50 7.50

25% Effective Storage Depth 5.63 7.50 7.50

(i.e. depth below GL) 24.38 22.50 22.50

Effective Storage Depth 75%-25% 11.25 15.00 15.00

Time to fall to 75% effective depth 0 10 31

Time to fall to 25% effective depth 107 173 186

Time (75%-25%) - min 107.0 163.0 155.0

Design Vp 57

Time (75%-25%) - sec 6420 9780 9300

Vp 43 65 62
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