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1.  INTRODUCTION 

 
1.1. Ardent Consulting Engineers (hereafter referred to as “Ardent”) has been 

commissioned by Bellway Homes Ltd (Wessex) to undertake a Flood Risk 

Assessment (FRA) for the proposed residential development at Palk 

Road, Havant, Hampshire (hereafter referred to as ‘the site’). 

1.2. The contents of this FRA assess the implications of flood risk on the 

proposed development. This FRA has been prepared with specific 

reference to the requirements of National Planning Policy Framework 

(NPPF), updated in July 2021 and the Planning Practice Guidance (PPG), 

which superseded the Technical Guidance to the NPPF, updated in 

August 2022. The report demonstrates to the Local Planning Authority 

and Statutory Consultees that the site can be suitably redeveloped whilst 

complying with the requirements of the NPPF in terms of flood risk. 

1.3. This FRA has been prepared to support a planning application to be 

submitted to Havant Borough Council (HBC), as the Local Planning 

Authority. 

 
Site Location 

 
1.4. The Site is located at Palk Road, Havant, to the southwest of West Street, 

centred on OS Grid Reference Mn470807, Me106483, NGR 

470727,106435. The nearest postcode to the Site is PO9 1NL. The 

application site is approximately 1.3 ha in total and currently comprises 

commercial uses. Figure 1-1 below shows the Site location plan. 
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1.5. The Hermitage Stream is located along the southern boundary of the 

application site, and the remainder of the site surrounded by open green 

space to the east and commercial premises to the west. The surrounding 

settings are largely residential and commercial. Bedhampton Station is 

located to the north of the Site with the railway line running along the 

northern boundary of the Site. 

 

Figure 1-1: Site Location Plan 

 
Development Proposals 

 
1.6. The full planning application is for the redevelopment of the current 

brownfield site to include the provision of 90 residential dwellings 

(including 27 affordable units) (C3 use), parking, public open space, 

landscaping and other associated works, including demolition of existing 

buildings on site, with access from Palk Road. A ground floor 
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plan is included in Figure 1-2 below. Refer to Appendix A for the 

full development proposals. 

 
 

 

Figure 1-2: Development Proposals 
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2. POLICY CONTEXT 

 
National Planning Policy Framework 

 
2.1. The National Planning Policy Framework (NPPF) was revised in July 2021; 

where paragraphs 159 to 169 inclusive establish the Planning Policy 

relating to flood risk management. The Technical Guide to the NPPF has 

been superseded by the Planning Practice Guidance (PPG) in March 

2014. The Flood risk and coastal change guidance was updated in 

August 2022. 

2.2. The PPG states that when planning or decision making in terms of flood 

risk, the process followed should be to avoid, control, mitigate and 

manage residual risk. 

2.3. ‘Avoiding’ risk relates to the application of the Sequential and Exception 

tests. The PPG provides the methodology required to undertake the 

Sequential and Exception Tests and this should be applied to all sources 

of flooding. 

2.4. ‘Controlling’ the risk relates to measures that will control the risk of 

flooding affecting the site. Early discussions with relevant flood risk 

management authorities, reference to Strategic Flood Risk Assessments 

and any programme of flood and coastal erosion risk management 

schemes will help to identify such opportunities. 

2.5. ‘Mitigating’ the risk relates to the use of flood resistance and resilience 

measures to address any residual risks after the use of avoidance and 

control measures. 

2.6. ‘Managing’ the risk relates to considering further management measures 

to deal with any residual risk remaining after avoidance, control and 

mitigation have been utilized such as providing safe access and escape 

routes and considering whether adequate flood warning would be 

available to people using the development. Residual risks will need 

to be safely managed to ensure people are not exposed to hazardous 

flooding. 
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Sustainable Drainage Systems - Non-statutory technical 
standards for sustainable drainage systems March 2015 

 
2.7. The Non-statutory technical standards for sustainable drainage systems 

were published in March 2015. They should be used in conjunction with 

the Planning Practice Guidance. In addition, the Best Practice 

Guidance for the Non-statutory technical standards was published in July 

2015 by LASOO. 

2.8. The Local Planning Authority (LPA) may set local requirements for 

planning permission that have the effect of more stringent requirements 

than these non-statutory technical standards. 

2.9. In addition, SuDS should be designed in accordance with CIRIA 753 

SuDS Manual, which represents current best practice. 

 
Havant Borough Council Core Strategy (2011) 

 
2.10. The Havant Borough Core Strategy is the principal document setting out 

the broad detail and direction of development in the borough up to 

2026. 

2.11. Policy CS15 relates to managing flood risk and coastal erosion risk in 

new development. It states development in areas at risk of flooding now 

and in the future will only be permitted where: 

a) It meets the sequential and exception test (where required) in relation 

to PPS25; 

b) The site is located in a low hazard area as defined in the Strategic Flood 

Risk Assessment; 

c) A site-specific flood risk assessment demonstrates that the 

development will be safe, including the access, without increasing 

flood risk elsewhere, and, where possible, will reduce flood risk overall; 

d) The scheme incorporates flood protection, flood resilience and 

resistance measures appropriate to the character and biodiversity of the 

area and the specific requirements of the site; 

e) Appropriate flood warning and evacuation plans are in place; and 
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f) New site drainage systems are designed taking account of events 

which exceed the normal design standard. 

 
Partnership for Urban South Hampshire Strategic Flood Risk 

Assessment (Updated 2016) 

2.12. The Partnership for Urban South Hampshire Strategic Flood Risk 

Assessment (PUSH SFRA) was produced by Atkins in 2016 and is an 

update to the original Strategic Flood Risk Assessment Produced in 2007. 

PUSH is a partnership of Hampshire County Council, Isle of Wight, 

Portsmouth and Southampton and the district authorities of Eastleigh, 

East Hampshire, Fareham, Gosport, Havant, New Forest, Test Valley 

and Winchester. 

2.13. The PUSH SFRA includes mapping of flood risk within the area. 

 
Climate Change 

 
2.14. The Planning Practice Guidance states that to allow for the predicted 

impacts of climate change on peak river flow within the East Hampshire 

Management Catchment, the following increases detailed in Table 2-

1 below should be allowed for. For development with a lifetime beyond 

2100, the central allowances should be used. 

Table 2-1: East Hampshire Management Catchment Peak River Flow 

Allowances 
 

 
 Central Higher Upper 

 
2020s 

 
19% 

 
24% 

 
37% 

 
2050s 

 
22% 

 
30% 

 
51% 

 
2080s 

 
37% 

 
51% 

 
88% 

 
 

2.15. Therefore, under the NPPF an allowance of 37% for the effects of climate 

change would achieve the policy requirements for informing the 

development proposals. 
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2.16. The Planning Practice Guidance states that to allow for the predicted 

impacts of climate change on peak rainfall intensity within the East 

Hampshire Management Catchment, the following increases detailed 

in Table 2-2 below should be allowed for peak rainfall intensity. For 

development with a lifetime beyond 2100, the upper end allowances 

should be used. 

Table 2-2: East Hampshire Management Catchment Peak Rainfall 

Allowances 
 

 
 Central Upper 

 
3.3% 

event 

 
annual 

 
exceedance 

 
rainfall 

 
2050s 

  
20% 

 
35% 

 
2070s 

  
25% 

 
40% 

 
1% annual exceedance rainfall event 

 

2050s 20% 40% 
 

2070s 25% 45% 

 

Sequential Test 
 

2.17. The objective of the Sequential Test is to steer new developments toward 

areas with the lowest probability of flooding. Where there are no 

reasonably available sites in lower flood risk areas, local planning 

authorities in their decision making should take into account the flood 

risk vulnerability of land uses and consider reasonably available sites 

in higher flood risk areas. 

2.18. Annex 3 of the NPPF of the Planning Practice Guidance (PPG) classes 

the proposed residential use as ‘more vulnerable’. As discussed in 

Section 4 most of the Site is shown to be in Flood Zone 1, however 

a small area in the southern part of the Site is located within Flood 
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Zone 3 in the Environment Agency’s map for planning (where no 

development is proposed). 

2.19. A sequential test has already been addressed through the Local Plan, 

through the allocation of the northern part of the site under Policy 

H19 of the adopted Site Allocations DPD. Therefore, as per NPPF 

paragraph 166, which states: “Where planning applications come 

forward on sites allocated in the development plan through the 

sequential test, applicants need not apply the sequential test 

again”, it is not necessary to apply it again. Instead, an exception 

test has been submitted within this FRA which demonstrates that 

this site provides sustainable benefits and can be developed safely 

without increased flood risk elsewhere, reducing the flood risk 

overall and providing wider sustainability benefits to the 

community, in accordance with NPPF paragraph 164. This is 

discussed further within the submitted Planning Statement. 

 
Exception Test 

 
2.20. Table 2 of the PPG replicated below in Figure 2-1 confirms that the 

Exception Test is required for “More Vulnerable” uses in Flood Zone 

3. 

2.21. To pass the Exception Test it should be demonstrated that: 
 

 “the development would provide wider sustainability benefits to the 

community that outweigh the flood risk; and 

 the development will be safe for its lifetime taking account of the 

vulnerability of its users, without increasing flood risk elsewhere, 

and, where possible, will reduce flood risk overall.” 

2.22. The first part of the exception test is addressed within the submitted 

Planning Statement which sets out the wider benefits to the community 

socially, environmentally and economically which would outweigh any 

flood risk to the development.  

2.23. This FRA demonstrates that the proposed development, and the future 

residents would be safe from flooding for the lifetime of the development 

and would not increase flooding elsewhere. This therefore meets the  
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second part of the Exception Test. 

 

 
 

Figure 2-1: Extract from the PPG: Flood Risk Vulnerability 
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3. BASELINE CONDITIONS 

 
Hydrology 

 
3.1. Hermitage Stream, a Main River, is located along the southern boundary 

of the site, as well as a culvert, classified as a main river is located 

to the south of the site. 

 
Topography 

 
3.2. A topographical survey of the site was carried out in December 2021 

by Dorset Land Surveying and is included in Appendix B. The site falls 

from northwest to southeast at a gradient of approximately 1:60 with 

elevations across the Site in the order of 7.96 m AOD – 

5.93 m AOD. 

 
Ground Conditions 

 
3.3. A review of British Geological Survey (BGS) mapping indicates that 

the geology of the site consists of superficial deposits of River Terrace 

Deposits - Sand, silt and clay and Alluvium – Clay, silt, sand and gravel 

which are in turn underlain by Lambeth Group - Clay, silt and sand and 

Lewes Nodular Chalk, Seaford Chalk, Newhaven Chalk, Culver Chalk and 

Portsdown Chalk Formations. Refer to Figure 3-2 and Figure 3-3 below 

for BGS Bedrock and Superficial Deposits details respectively. 
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Figure 3-2: BGS Online Geology Mapping - Bedrock 
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Figure 3-3: BGS Online Geology Mapping – Superficial Deposits 
 

3.7. A ground Investigation was completed by Enzygo in December 2021 and 

site investigations detailed that made ground (pavement construction) 

was encountered to a thickness of 0.45m, underlain by further made 

ground (between 0.3m to 1.4m), underlain by drift deposits to depths 

greater than 2.9m. Groundwater was encountered during the site 

investigations with the highest groundwater level encountered over a 2 

month period between December and January was 1.21m bgl. Refer to 

Appendix C for the Geo-environmental Report. 

 
Existing Sewer Infrastructure 

 
3.8. Both a public surface water sewer and a public foul sewer exists within 

the site boundary. 
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3.9. A surface water sewer exists though the site flowing north to south which 

eventually outfalls to the hermitage stream. 

3.10. In addition, a foul sewer exists flowing west to east towards the north 

of the site. Refer to Figure 3-4 and Appendix D for the Southern Water 

Asset Plans. 

 

Figure 3-4: Southern Water Asset Plans 
 

3.11. A GPR and drainage survey of the site has also been carried out to 

determine the exact location of the services on site. This has confirmed 

that a surface water sewer is located through the centre of the site 

flowing north to south which outfalls to the Hermitage Stream, and also 

confirms the location of the foul sewer. Refer to Appendix E for the GPR 

Survey. 

3.12. A 3m offset from either side of the pipe to the proposed buildings has 

been allowed for within the design of the development. 

3.13. It is proposed to divert the existing foul sewer within the site and this 

will require a S185 agreement with Southern Water. 
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4. SOURCES OF FLOODING 

 
4.1. The NPPF requires flood risk from the following sources to be 

assessed, each of which are assessed separately below: 

 Fluvial sources (river flooding); 
 

 Tidal sources (flooding from the sea); 
 

 Sewer Flooding; 
 

 Groundwater sources; 
 

 Pluvial sources (flooding resulting from overland flows); 
 

 Artificial sources, canals, reservoirs etc.; and, 
 

 It also requires the risk from increases in surface water discharge 

to be assessed (surface water management). 

 
Flood Zone Designation 

 
4.2. Flood Zones refer to the probability of river and sea flooding, ignoring 

the presence of defences. The NPPF Planning Practice Guidance defines 

Flood Zones as follows: 

 Flood Zone 1: Low Probability. Land having a less than 0.1% 

annual probability of river or sea flooding. (Shown as ‘clear’ on 

the Flood Map for Planning – all land outside Zones 2, 3a and 3b) 

 Flood Zone 2: Medium Probability. Land having between a 

1% and 0.1% annual probability of river flooding; or land having 

between a 0.5% and 0.1% annual probability of sea flooding. (Land 

shown in light blue on the Flood Map) 

 Flood Zone 3a: High Probability. Land having a 1% or greater 

annual probability of river flooding; or Land having a 0.5% or 

greater annual probability of sea. (Land shown in dark blue on the 

Flood Map) 

 Flood Zone 3b: The Functional Floodplain. This zone comprises 

land where water from rivers or the sea has to flow or be stored 

in times of flood. The identification of functional 
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floodplain should take account of local circumstances and not be 

defined solely on rigid probability parameters. Functional floodplain 

will normally comprise: 

o land having a 3.3% or greater annual probability of flooding, 

with any existing flood risk management infrastructure 

operating effectively; or 

o land that is designed to flood (such as a flood attenuation 

scheme), even if it would only flood in more extreme events 

(such as 0.1% annual probability of flooding). 

 
Fluvial / Tidal Flooding 

 
4.3. According to the Environment Agency’s Flood Map for Planning, as 

illustrated below, indicates that a small area in the southern part of 

the Site is located within Flood Zone 3, defined as having a high risk 

of flooding respectively. This flood risk is associated with Hermitage 

Stream. Refer to Figure 4-1 below. 
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Figure 4-1: Environment Agency Flood Map for Planning 
 

4.4. Hydraulic Modelling has also been carried out for this site. The model 

was developed by Atkins in 2008 as part of The Havant Flood Mapping 

Study and was updated by Ardent and reviewed and approved by the 

Environment Agency in March 2020. The model has been run for the 1 

in 100 year plus 37% allowance for climate change event, in 

accordance with the latest requirements in the PPG. 

4.5. The model results indicated that the maximum in channel predicted flood 

level for the 100 plus 37% Climate Change is 6.63m AOD within close 

proximity to the Site. Refer to Figure 4-2 below and Table 4-1 below. 
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Figure 4-2: Hydraulic Modelling Flood Outlines and Node Locations 
 

Table 4-1: Predicted Flood Levels 
 

Node ID 1 in 100 year + 37%CC event (m AOD) 
1 6.41 
2 6.49 
3 6.63 
4 6.63 
5 6.67 
6 6.72 

 
4.6. The predicted flood outlines are also shown on Figure 4-2. An area 

in the southwest of the Site is located within the considered to be at high 

risk of fluvial flooding. However, it should be noted that no development 

is proposed within the 1 in 100 plus 37% climate change allowance 

flood extents. As such the risk of fluvial flooding to the development is 

considered to be low. 
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4.7. As assessment of tidal flood risk has also been carried out for the 

proposed development. Peak tidal levels have been obtained from the 

East Solent Tidal model built in 2018. The model domain covering the 

area is the Hayling Island model with the closest model node at the site 

being BNDRY_5. In this location, the peak 200 year flood level is 3.39 

m AOD and the peak 1000 year flood level is 3.56 m AOD. 

4.8. When considering climate change, Environment Agency guidance states 

that that the anticipated rise in sea level for the southeast of England up 

to the year 2115 is expected to be 1.21 m. Therefore, the peak 200 

year flood level plus climate change is 4.60 m AOD and the peak 1000 

year flood level is 4.77 m AOD. The topographic survey indicates that 

ground levels at the site are all above 5.93m AOD therefore well above 

tidal influences. Refer to Table 4-2 below. 

Table 4-2: Tidal Flood Levels 
 

Tidal Flood Event Flood level (m AOD) 
200 3.39 
1000 3.56 

200 + CC (2115) 4.60 
1000 + CC (2115) 4.77 

 
4.9. Figure 4-3 below contains an extract taken from JBA’s final modelling 

summary report which also demonstrates that the site is located outside 

of the tidal flood extents. 
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Figure 4-3: Defended maximum flood extents at the 0.1% AEP 

for climate change epochs 

 
Pluvial Flooding 

 
4.10. The Environment Agency surface water flood maps show that much 

of the development site is in an area that has a ‘very low’ risk of surface 

water flooding, meaning that there is less than a 0.1% chance of 

flooding from surface water flooding each year. 

4.11. However, there are areas of ‘low’ to ‘medium’ risk of surface water 

flooding towards the southwest of the Site and along West Street and 

Palk Road. Refer to Figure 4-4 below. It is considered that this is 

largely associated with Hermitage Stream and therefore the mitigation 

measures required for fluvial flood risk would also mitigate against 

this flooding. In addition, the development will include a surface water 

management scheme, discussed in Section 
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6, which will mitigate against the increase surface water flows as a 

result of the development. 

 
 

Figure 4-4: Environment Agency Flood Map for Surface Water 

 
Groundwater Flooding 

 
4.12. The PUSH SFRA mapping shows the site has not had any incidents of 

groundwater flooding, however, it is located in an area with high bedrock 

permeability as shown in Figure 4-5 below. 
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Figure 4-5: SFRA Ground Water Mapping 
 

4.13. Monitoring undertaken between 2020 and 2021 demonstrated that 

groundwater was encountered at a highest level of 1.21m bgl. 

Groundwater would only pose a risk to sub ground level development. 

Since the development does not propose any below ground construction, 

groundwater is not seen as a flood risk to the development. 

4.14. However, measures to manage the impact of high groundwater on the 

drainage system will be implemented such as impermeable liners. 

 
Sewer Flooding 

 
4.15. According to the PUSH SFRA, there is no record of sewer flooding within 

the vicinity of the Site. 

4.16. The risk of sewer flooding is therefore assessed as very low. 
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Artificial Sources 

 
4.17. According to the Environment Agency’s Flood risk from reservoir map, 

the Site is not in an area at risk of flooding from artificial sources. 

4.18. The site is therefore considered to be at a ‘very low’ risk of flooding 

from artificial sources. 



LAND AT PALK ROAD 

FLOOD RISK ASSESSMENT AND DRAINAGE STRATEGY 

2108040-01 

DECEMBER 2022 

FH/2108040/Reports/2108040-01 23 

 

 

 
5. FLOOD RISK MANAGEMENT 

 
5.1. This site-specific flood risk assessment demonstrates that the 

development will be safe for its lifetime taking account of the 

vulnerability of its users, without increasing flood risk elsewhere, and, 

where possible, will reduce flood risk overall. 

5.2. The site is partially at risk of fluvial flooding associated with the 

Hermitage Stream. 

 
Finished Floor Levels 

 
5.3. It should be noted that the proposed scheme has been designed to 

ensure that all residential development is located outside of the 100 year 

event plus 37% allowance for climate change flood outlines. 

5.4. As a conservative approach, Finished Floor Levels for the residential 

properties would be set above the maximum flood level. It is 

recommended that a 300mm freeboard be provided above the 100 year 

+ 37% flood level giving a minimum finished floor level of 6.93m AOD 

for any residential development. 

 
Safe Access and Egress 

 
5.5. During the 100 year + 37% climate change extreme flood event the site 

remains dry, and the occupants of the site would not need to evacuate. 

5.6. In terms of safe access and egress in the event of a flood, the road 

network which serves the site remains dry, if occupants wanted to vacate 

the site a dry route would be available via Palk Road and subsequently 

heading north on West Street. 
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6. PROPOSED SURFACE WATER DRAINAGE STRATEGY 

 
6.1. DEFRA’s Non-statutory technical guidance for Sustainable Drainage 

Systems and CIRIA Guidance C753 “The SuDS Manual” have been 

used to determine the appropriate SuDS Strategy, which considers the 

spatial and environmental constraints of the Site. 

6.2. Under the NPPF and its Planning Practice Guidance an allowance of 

45% for the effects of climate change will achieve the policy 

requirements for the proposed development. 

 
Proposed Sustainable Drainage Systems (SuDS) 

 
6.3. In accordance with the NPPF Planning Practice Guidance, surface water 

runoff should be disposed of according to the following hierarchy: 

1. into the ground (infiltration); 

2. to a surface water body; 

3. to a surface water sewer, highway drain, or another drainage 
system 

4. to a combined sewer. 
 

6.4. As discussed in Section 3, BGS data indicates that part of the Site 

is underlain Lewes Nodular Chalk Formation, Seaford Chalk Formation, 

Newhaven Chalk Formation, Culver Chalk Formation and Portsdown 

Chalk Formation which may be compatible with the use of infiltration 

systems in these locations. 

6.5. However, there is high groundwater present which would impede the 

functionality of infiltrating systems. It has also been found that Made 

Ground is present within the Site therefore infiltration would pose the 

risk of mobilising pollutants (present in the Made Ground) into the 

underlying aquifer. 

6.6. BGS data also indicates that the remainder of the Site in underlain 

by the Lambeth Group, consisting of clay which would be incompatible 

with infiltration. 
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6.7. In addition, based on the topography of the Site, greenfield runoff 

generated onsite will currently flow overland into the existing Hermitage 

River running along the southern boundary. 

6.8. The redline boundary/land ownership only extends to the top of bank 

of the Hermitage Stream and therefore it is not possible to construct 

a new connection directly to the watercourse. It is therefore proposed 

to discharge surface water runoff into the existing public sewer within 

the site boundary which almost immediately discharges to the Heritage 

Stream running along the southern boundary of the site. Surface water 

will be attenuated within SuDS features prior to being discharged to the 

Hermitage Stream at a controlled rate equivalent to the greenfield runoff 

rates for the developable area of the Site. 

6.9. The constraints and opportunities for the use of SuDS techniques are 

appraised using the Management Train approach outlined in CIRIA C753 

‘The SuDS Manual’ in Table 5-1 below. 

Table 6-1: Existing and Proposed Areas 
 

Type: Infiltration Devices (Source Control) 
Constraints: Underlying geology and presence of made ground and high 

groundwater may be compatible with infiltration systems. 
Variable geology. 

Opportunities: Limited 
Type: Lined Permeable Paving (Source Control) 
Constraints: None 
Opportunities: Use of lined permeable paving implemented in strategy. 
Type: Rainwater Harvesting (Source Control) 
Constraints: The benefits of rainwater harvesting on a specific design storm 

event cannot be quantified, due to the seasonal availability of 
storage within the structure. 

Opportunities: Opportunities in amenity areas to provide harvesting features such 
as rain gardens, raised planters and water butts exist. However, it 
is difficult to quantify contribution, and therefore not included 
within calculations as part of this surface water 
management strategy. 

Type: Swales, etc. (Permeable Conveyance) 
Constraints: In order to provide practicable attenuation benefits 1:3 side- 

 slope swales tend to require a significant land requirement. 
 Additionally, the proposal to discharge to the public sewer 
 network would limit the use of online open drainage systems. 
Opportunities: None due to spatial constraints. 
Type: Tree Pits/Rain gardens 
Constraints: Subject to Landscape Architect’s design. 

Opportunities: There may be opportunities to use landscaped space to 
incorporate tree pits. 

Type: Green Roofs 
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Constraints: Subject to Architect’s design. 
Opportunities: Green roofs are not proposed as part of the development. 
Type: Attenuation Tanks (end of pipe treatment) 
Constraints: None 
Opportunities: Should   additional   attenuation   be   required   this   could   be 

achieved by use of oversized sewers or geo-cellular storage 
attenuation. 

 

6.10. After consideration of the CIRIA C753 SuDS Management Train 

approach, the most viable SuDS options for this site is a solution 

combining attenuation tanks and permeable paving. Refer to Drawing 

No. 2108040-01A in Appendix F for the proposed surface and foul 

water drainage strategy. 

Existing and Proposed Surface Water Discharge Rates 
 

Existing development 
 

6.11. The planning application boundary equates to 1.3 ha of which 0.2 ha is 

permeable. Existing brownfield runoff rates from the Site have been 

determined using the Wallingford Procedure Rational Method for an 

assumed critical 5-minute storm. Equivalent peak Greenfield Runoff 

rates for the Site were also calculated using the ICP SuDS Mean 

Annual Flow Method and are presented in Table 6-2 below. Full 

calculations can be found in Appendix G. 

Table 6-2: Greenfield Discharge rates 
 

Return Period 
Event 

Brownfield (l/s) Greenfield (l/s) 

Q1 155.35 3.1 
Q30 345.62 8.2 
Q100 440.05 11.5 
Qbar - 3.6 

 
Proposed development 

 

6.12. The redevelopment will introduce permeable areas across the Site 

through the introduction of communal landscapes areas at ground level 

equating to approximately 3,000m2. 

6.13. Comparisons between the existing and proposed hardstanding areas 

excluding green roofs are shown in Table 6-3 below. The proposals 

therefore result in a slight reduction in impermeable area (7.6%). 
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Table 6-3: Existing and proposed hardstanding areas 

 

 
Site 

 
Area (ha) 

Impermeable 

Area (ha) 

Permeable 

Area (ha) 

% 

Impermeable 

Pre- 

Development 

 
1.3 

 
1.1 

 
0.2 

 
84.6% 

Post- 

Development 

 
1.3 

 
1.0 

 
0.3 

77.0% (7.6% 

reduction) 

 
Proposed surface water runoff rates 

 

6.14. The Non-Statutory Technical Standards For Sustainable Drainage states 

that “for developments which were previously developed, the peak runoff 

rate from the development to any drain, sewer or surface water body 

for the 1 in 1 year rainfall event and the 1 in 100 year rainfall event 

should be as close as reasonably practicable to the greenfield runoff 

rate from the development for the same rainfall event, but should never 

exceed the rate of discharge from the development prior to 

redevelopment for that event”. 

6.15. Due to the location of the existing pipe in the centre of the site, to ensure 

the pipe is not crossed, it is proposed to allow for two new connections 

to the existing surface water sewer. 
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6.16. It is proposed to limit the discharge rate from the site to the existing 

1 in 100 year greenfield runoff rate which equates to 11.5 l/s. Discharge 

rates from Catchment A will therefore be limited to 4 l/s, and 

discharge rates from Catchment B will therefore be limited to 

7.5 l/s for all storm events up to the 1 in 100-year plus a 45% allowance 

for climate change. This results in a minimum 92% betterment from the 

existing scenario. 

6.17. Table 6-4 below highlights the existing and proposed surface water 

runoff discharge rates for the Site under various storm scenarios. 

 
Table 6-4: Existing and Proposed Surface Water Runoff Rates 

 

 
Return Period 

1 in 1 
year 

Discharge 
Rate 

1 in 30 
Year 

Discharge 
Rate 

1 in 100 
year 

Discharge 
Rate 

1 in 100 
year + 
45% 

Discharge 
Rate 

Pre Development (l/s) 155.35 345.62 440.05 - 

Calculated Greenfield 
runoff (l/s) 

3.1 8.2 11.5 - 

Proposed post 
Development (l/s) 

 
11.5 

 
11.5 

 
11.5 

 
11.5 

% Reduction from pre 
development 

 
92% 

 
97% 

 
97% 

 
- 

 
6.18. As displayed above in Table 6-4 there will be a significant reduction 

in surface water runoff in the post development scenario and therefore 

an improvement in the capacity of the public sewer network. 

6.19. MicroDrainage Network module modelling results show there is minimal 

flooding on the Site for the 1 in 100 year including 45% climate change 

rainfall event. Any minor flooding would be contained within paved areas 

and would drain back into the system once capacity became available. 

MicroDrainage modelling results are included in Appendix H. 

 
Long Term Storage and Urban Creep 

 
6.20. It is proposed to reduce the amount of impermeable area at the site. As 

such, the volume of runoff generated by the development site will not 
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exceed the existing greenfield runoff volume during a 1 in 100 year 

6 hour event. 

6.21. Urban creep allows for future urban expansion (i.e addition of patios, 

extensions and driveways) within the development which increases 

impermeability of developed areas, causing runoff rates and volumes to 

rise. As the proposals are for an apartment scheme urban creep has 

not been allowed for as it is considered unlikely that the paved 

areas would increase without further planning approval. 

 
Exceedance Flow Routes 

 
6.22. The surface water drainage strategy has been designed to ensure no 

flooding occurs as a result of the 1 in 100-year rainfall event (including 

an allowance for climate change). 

6.23. Site levels will be designed to ensure that exceedance flows are directed 

towards the proposed drainage network and away from buildings. 

6.24. Should the capacity of the surface water system be exceeded during an 

extreme rainfall event, surface water would flow towards roads and 

to the Hermitage Stream to the south of the site. 

6.25. Non return valves are proposed on the final discharge to the public sewer 

network to prevent flows backing up into the on-site drainage network. 

 
Water Quality 

 
6.26. Development proposals are for residential use. Based on Ciria753 Simple 

Index Treatment Method, the development would have an associated 

pollution hazard level of ‘very low’. The recommended stages of 

treatment will be provided by the permeable paving. Refer to 

Appendix I for the simple Index Treatment Method calculations. 

 
Maintenance and Management of System 

 
6.27. The maintenance of all SuDS components will be in accord with the 

best practices and the CIRIA C753 The SuDS Manual. The recommended 

Operation and Maintenance requirements for the proposed permeable 

paving and attenuation tanks are outlined in the Management Plan 

in Appendix J. 

6.28. A management company will be appointed to maintain any parts of 

the network which are not to be offered for adoption to Southern Water. 
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7. PROPOSED FOUL WATER DRAINAGE STRATEGY 

 
7.1. It is proposed to develop the site to comprise up to 90 new dwellings. 

7.2. The peak foul flow rate for the proposed development has therefore been 

calculated to be 4.17 l/s. Refer to Appendix K. 

7.3. It is proposed that foul flows from the development will discharge 

into the existing Southern Water foul sewer that exists to the north 

of the site. Refer to the preliminary drainage strategy drawing no. 

2108040-001A provided in Appendix F. 

7.4. A pre-planning enquiry has been submitted Southern Water and a 

response is awaited. 
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8. CONCLUSIONS 

 
8.1. This FRA has been produced to support a planning application for the 

proposed residential development at Palk Road. 

8.2. The proposal comprise full planning application for the redevelopment 

of a brownfield site to include the provision of 90 residential dwellings 

(including 27 affordable units) (C3 use), parking, public open space, 

landscaping and other associated works, including demolition of existing 

buildings on site, with access from Palk Road. 

8.3. A small part of the southern edge of the Site is marginally located in 

Flood Zone 2 and 3 however the residential blocks are wholly located 

in Flood Zone 1, and outside of the 100 year plus 37% allowance for 

climate change flood extents. 

8.4. The Environment Agency’s surface water flood maps show that the 

development site is in an area that has a ‘Low’ risk of surface water 

flooding and no other means of flooding identified as posing a risk to the 

site. 

8.5. Based on the characteristics of the Site, it is proposed to discharge 

surface water runoff from the Site into the existing surface water 

sewer currently running through the centre of the site. Surface water 

will be attenuated within Sustainable Urban Drainage features prior to 

being discharged to existing ordinary watercourse at a controlled rate 

equivalent to the 1 in 100 year greenfield runoff rate for the 

developable area of the Site. This results in a 92% betterment from 

the existing scenario. 

8.6. The drainage strategy is suitable to protect the site and surrounding 

areas from surface water flooding for all events up to and including 

the 1 in 100-year storm event including a 45% allowance for climate 

change. 

8.7. The peak foul flow rate for the proposed development is calculated 

to be 4.16 l/s. It is proposed that foul flows from the development 

will discharge into the existing Southern Water foul sewer within the 
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site. The foul sewer will also be diverted to accommodate the 

development. 

8.8. In conclusion, this FRA demonstrates that the proposals are consistent 

with the aims of NPPF, PPG and Development Plan. The site would 

not be at risk of flooding or increase the flood risk to others. As such 

there are no reasons to withhold the grant of planning permission in 

relation to flood risk and or drainage related considerations subject to 

the inclusion of standard planning conditions. 
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Executive Summary 

Proposed Development 

The proposed development comprises residential use  at Palk Road, Havant PO9 1NL.  

Investigation 

Site works were undertaken by Enzygo Geoenvironmental Ltd. in November and December 2021. 

Ground Conditions 

Ground conditions comprise Made Ground over soft becoming firm and stiff with depth silty clay 
varying to medium dense clayey sand. Soft clays were encountered locally to over 3m bgl. 
Groundwater was encountered at depths of between 1.5m 2.9m bgl.  

Contamination 

Contamination has been identified and clean cover soils are recommended. 

Foundations 

Piled foundations re recommended due to deep soft soils. It maybe possible to zone the extent 
of piling if additional investigation is undertaken once site possession has been taken. 

Waste Classification 

Two part WAC tests indicate soils should be classified as stable non reactive waste. 

Pavement Construction 

An equilibrium CBR value of 4% is recommended. 

Ground Gas 

Radon and ground gas risks have been identified. Gas protection measures are recommended. 
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1.0 INTRODUCTION 

1.1 Background  

1.1.1 Enzygo Geoenvironmental Limited has been commissioned to prepare a Geo-Environmental 
Report for a proposed development at Palk Road, Havant PO9 1NL. 

1.2 Proposed Development 

1.2.1 The proposed development comprises residential properties with domestic gardens and 
associated infrastructure.  

1.3 Objectives 

1.3.1 The objectives of the study are to:   

• Obtain a desk study, a copy of which is included in Appendix 1; 

• Undertake a targeted ground investigation; 

• Assess the implications of any potential environmental risks, liabilities and development 
constraints associated with the site in relation to the future use of the site and in relation to 
off-site receptors;  

• Provide a factual and interpretative report relating to the desk study and site investigations. 
Provide a revised conceptual model and recommendations on any potential development 
issues and mitigation measures, where appropriate; and. 

1.4 Risk Classification 

1.4.1 Enzygo Geoenvironmental has utilised the available information, together with our experience 
to assess the likely risks to development from land quality issues.  Definitions of the risk terms 
used are provided on the following table. 
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Table 1.4.1  Risk Classification 

Risk Description 

Negligible No contamination risk has been identified which is likely to affect development. 

Low No significant contaminated land risks have been encountered affecting 
development and a low risk that remediation will be required. 

Low-Moderate There are unlikely to be significant contaminated land issue associated with the 
site which will adversely affect its re-development.  However, minor or localised 
contamination may be present requiring remediation.  Remediation should be 

possible under a discovery strategy and with a call out service. 

Moderate Some potential contaminated land risks have been encountered or identified 
which may affect re- development. The risks identified are unlikely to affect the 

entire site or preclude development.    Remediation is considered feasible as 
part of the development process and no further investigation is considered 

necessary. 

Moderate-High Some potentially significant contaminated land risks have been identified at the 
property that requires remediation. It is recommended that a separate remedial 

methodology is prepared supported by a site-specific risk assessment 

High Significant potential contaminated land risks have been identified and 
remediation is required supported by further intrusive ground investigation, risk 

assessment and remedial design. 

1.4.2 Where adverse risks from ground instability are identified these are discussed within the report. 
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2.0 SITE SETTING 

Table 2.0  Site Description 

Item Description 

Site Address Palk Road, Havant PO9 1NL 

National Grid Reference 1.2 Ha 

2.1 Current Site Description 

2.1.1 The following site description has been compiled from the site inspection undertaken by Enzygo 
Geoenvironmental Ltd, together with current maps and aerial photographs. 

2.1.2 The site comprises a rectangular parcel of land used for storage. Palk Road is present extending 
in to the eastern area of the site. 

2.1.3 The site is predominantly covered by tarmac hardstanding and is used for storage. The south 
east the site is used for the storage of pallets. Within the southern area is a builders merchants 
with the storage of pipes and bagged aggregate. The western area of the site is used by 
Portsmouth Water for storage of pipes. 

2.1.4 Small temporary office buildings and containers are present. 

2.1.5 Within the north east of the site is an area of scrub land with over grown vegetation.  

2.1.6 No evidence of fuel storage, leakage or spillage was noted. 

2.2 Surrounding Area 

2.2.1 Land uses surrounding the site are summarised as follows: 

Table 2.2.1  Land Use Surrounding the Area 

Direction Land Use 

North East Residential use 

North West Railway line with residential use beyond 

South West Field with solar panels 

South East Watercourse with residential use, public open space and a substation beyond 

2.2.2 No significant contamination sources are identified on or adjacent to the site. 
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3.0 DESK STUDY 

3.1 Historical Maps 

3.1.1 A review of historical Ordnance Survey maps and information pertinent to the site and within a 
250m radius is summarised below: 

. Table 3.1.1  Historical Maps 

Potentially Contaminative Historical Land Use 

Map Edition Site Surrounding Area 

1868 
Field. Bedhampton Stream within SE of 

site. Mill Pond in SW corner. 

Railway line 10m NW. Bedhampton Stream 0m 
SE. Mill Pond 0m SW. Fields 0m NW,20m SW 
0m NE & 20m SE. Fields 20m Spring 100m W 
feeding mill pond. Pond 30m NW. Residential 

development 50m N.  

1897 Palk Road shown. 
Water works 100m SW. Residential 
development 50m NE & 100m SW. 

1909 
Bedhampton Stream no longer shown. 

Palk Road extended along NE 
boundary 

Residential development 70m SE. 

1932 Mill Pond no longer shown. Mill pond 0m SW partly infilled. Station 0m NE. 

1940 No significant change. No significant change. 

1951 Earthworks in NW corner of site 

Bedhampton Stream re-aligned along SE 
boundary. Pump house 40m E. Residential 
development 20m NW. Pond 30m NW no 

longer shown. 

1959 Allotments in NE. Pond in N. No significant change. 

1961 No significant change. Office 0m NE. 

1969 Pond no longer shown. No significant change. 

1973 No significant change. No significant change. 

1987 
Building in E on former Palk Road. 

Allotments no longer shown. 
Remainder of site is a pipe store. 

No significant change. 

1993 No significant change. No significant change. 

2001 No significant change. No significant change. 

2003 No significant change. No significant change. 

2010 No significant change. Residential development 0m E. 

2021 No significant change. No significant change. 

3.2 Historical Maps 

3.2.1 The Bedhampton Stream appears to have been infilled and culverted between 1909 and 1951 
and then re-engineered along the south eastern boundary. 

3.2.2 Potential Made Ground is identified on site from infilled Bedhampton Stream, Mill Pond, pond 
and earthworks. These potential sources will be assessed during the investigation. 

3.2.3 There is a very low risk of metals associated with the former allotments. 
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3.2.4 No other significant risks are identified. 
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4.0 Environmental Setting 

4.1 Ground Conditions  

4.1.1 The British Geological Survey (BGS) indicates that the site is underlain by the following 
geological sequence: 

Table 4.3.1  Geological Sequence 

Geological  Type Descriptions Aquifer Classification 

Drift 

Alluvium (south) Clay, Silt, Sand and Gravel Secondary A 

River Terrace Deposits (centre) Clay, Silt, Sand and Gravel Secondary A 

Head (north) Clay, Silt, Sand and Gravel Secondary Undifferentiated 

Solid 
Lambeth Beds (north) Silty and Sandy Clay, Secondary A 

Lewes Formation (south) Chalk Principal 

4.1.2 BGS records indicate no Made Ground on or adjacent to the site. 

4.1.3 There are no records of landslips on or near the site. 

4.1.4 Published records of background soil chemistry for the site show no exceedances of residential 
GAC values. 

4.1.5 BGS boreholes present close to the site show soft becoming stiff with depth clay.  

4.2 Groundwater 

4.2.1 The permeability of the drift geology is recorded as high to very low.  The permeability of the 
solid geology is recorded as very high to very low.  

4.2.2 The Ground Sure Report shows the site is not located within a Source Protection Zone.  

4.2.3 Groundwater abstraction licences for potable water supply are identified 108m west and 230m 
east. Abstractions are from the Chalk Aquifer.     

4.3 Coal Mining 

4.3.1 The groundsure report has identified that the site is not within an area of potential coal mining. 

4.4 Non Coal Mining and Cavities  

4.4.1 No cavities are identified close to the site. 

4.4.2 No significant risks have been identified. 

4.5 Ground Workings 

4.5.1 Ground workings identified within 250m of the site are limited to the infilled ponds and 
identified in Section 3 and a railway cutting.  

4.5.2 No new risks are identified from the ground workings.  

4.6 Natural Cavities 

4.6.1 No natural cavities are identified within 250m of the site. 
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4.7 Hydrology 

4.7.1 There are no surface water courses on the site but the Bedhampton Stream is present along the 
south eastern boundary.  

4.7.2 The site south east boundary of the site is shown to be within Flood Risk Zone 3. 

4.7.3 There is a moderate to high risk of groundwater flooding at the site. 

4.8 Radon Risk Potential  

4.8.1 The Groundsure GeoInsight Report indicates that the site is situated within an area where basic 
radon protection measures are required. 

4.9 Natural Hazards Finding 

4.9.1 BGS information presented within the Groundsure report identified the following ground 
conditions: 

Table 4.9.1  Natural Hazards  

Hazard  Risk Designation (Groundsure) 

Collapsible Ground Negligible/Low. 

Compressible Ground Moderate/Negligible. 

Ground Dissolution Moderate/Negligible. 

Landslide Very Low. 

Running Sand Low/Very Low. 

Swelling / Shrinking Clay Moderate/Low. 

4.9.2 A moderate risk of clay heave is identified from the Lambeth Beds Formation, a moderate risk 
of compressible ground from the Alluvium and a moderate risk from the Chalk solution features 
is identified. These risks will be assessed as part of the site investigation. No other significant 
geotechnical risks are identified 

4.10 Sensitive Land Uses 

4.10.1 The site comprises a storge area and so is considered to be of low sensitivity. 

4.10.2 No historical features are identified on the site.  

4.11 Environmental Sensitivity 

4.11.1 Overall the site is currently considered to be of High environmental sensitivity due to the 
following: 

• The underlying stratum are designated as a Secondary A Aquifer over a Principal Aquifer; 

• There are surface water features adjacent to the site; 

• The site is located within a source protection zone. 

• There are potable groundwater abstractions within 250m of the site. 

4.11.2 The proposed end use of the site is residential and as such future sensitivity will be high for end 
users. 
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4.12 Industrial Land Uses 

4.12.1 No significant Industrial uses are identified within 250m of the site. No significant risks are 
identified. 

4.12.2 The Groundsure Report indicates that there is one fuel stations within 250m of the site. This is 
an obsolete fuel filling station and is identified 120m north west and the risk is dismissed based 
on distance. 

4.12.3 Records indicate no high pressure underground oil or gas pipelines within 250m of the site.   

4.12.4 No new risks are identified from the register of industrial land uses.  

4.13 Regulatory Database 

4.13.1 The following information has been obtained from a commercially available environmental 
database. 

Table 4.13.1  Regulatory Database 

Environmental Permits, Incidents and Registers 0-250m 250-500m Details 

Site determined as contaminated land 0 0 Not applicable. 

Authorised industrial processes 0 2 Landfill 82m W. 

Registered radioactive substances 0 0 Not applicable. 

Enforcements, prohibitions or prosecutions 0 0 Not applicable. 

Pollution Incidents 2 2 Nearest is Category 2 (Significant) impact 
to water from soil 21m NW. Not 

considered a risk to the site. 

Consents issued under the Planning (Hazardous Substances) 
Act 1990 

0 0 Not applicable. 

Control of Major Accident Hazard (COMAH)/ Notification of 
Installations Handling Hazardous Substances (NIHHS) sites 

0 0 Not applicable. 

Records of Licensed Discharge Consents 3 14 Treated sewage discharges. Nearest is 
97m W and not considered a risk. 

4.13.2 The risk from landfill operations will be assessed later in the report. No other significant risks 
are identified from the regulatory data base. 

4.14 Landfill Sites  

4.14.1 A recently closed landfill is identified 2m west of the site associated with the water works. The 
landfill was licenced to accept Inert Waste. 

4.14.2 No other significant waste activities are identified within250m of the site.  

4.14.3 Ground gas monitoring will be undertaken as part of the investigation.  

4.15 Planning Information 

4.15.1 A review of Havant District Council planning portal shows redevelopment of the training centre 
to residential apartments in 2002. No other relevant information or ground investigation 
information is provided pertaining to the site. 
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5.0 PRELIMINARY ASSESSMENT 

5.1 Preliminary Conceptual Model 

5.1.1 Based on the information obtained the following Preliminary Conceptual Model has been 
prepared: 

Table 5.1.1  Preliminary Conceptual Model 

Source Location Exposure Pathway Potential Receptor 
Probability of 

Exposure 
Details 

Human Health 

Asbestos, metals and 
hydrocarbons. 

Made Ground 
Ingestion dermal 
and inhalation. 

Construction 
Workers. 

Low. Management practices to be implemented. 

Site users. Low. 

Likely Made Ground and if present remediation can 
easily be incorporated in to the proposed 

development. 

Asbestos, metals and 
hydrocarbons. 

Unforeseen 
Contamination. 

Ingestion dermal 
and inhalation. 

Construction 

Workers. 
Dismissed. 

Normal construction PPE will address risk under 

CDM. 

Site users. Very Low. No significant source identified. 

Hydrocarbon and 
metals. 

Migration from 
off-site sources. 

Ingestion dermal 
and inhalation. 

Construction 

Workers. Dismissed. No significant sources identified. 

Site users. 

Ground Gas. 

Landfill. 
Inhalation & 

Explosive. 

Construction 
Workers. 

Dismissed No confined space access anticipated. 

Site users. Very Low Off-site landfill which was licensed for Inert Waste. 

Made Ground  
Inhalation & 

Explosive. 

Construction 
Workers. 

Dismissed No confined space access anticipated. 

Site users. Very Low No significant putrescible material likely. 

Radon Natural Inhalation Site users. Very Low Basic Radon measures required. 

Groundwater 

Hydrocarbon and 
metals. 

Unforeseen 
Contamination. 

Vertical Migration. Groundwater. Moderate Low permeability clay soils over Principal Aquifer. 

Surface Water 

Hydrocarbon and 
metals. 

Unforeseen 
Contamination. 

Horizontal 
Migration. 

River Network. Moderate. Water course adjacent to the site.  

Environmental Receptors 

On site contaminants 

Ingestion dermal 
and inhalation. 

Ecology. Dismissed. No source identified. 

Direct. Archaeology. Dismissed. None present. 

Direct. Geology. Dismissed. None present. 

Phytotoxic. Woodland. Dismissed. None present. 

Phytotoxic. Crops. Dismissed. None present. 

Ingestion dermal 
and inhalation. 

Livestock. Dismissed. No receptor. 

Building Services 

On site contaminants 

Direct. Historic Buildings. Dismissed. No receptors. 

Direct. Proposed Buildings. Dismissed. No receptor. 

Permeate into 
pipework. 

Water Pipes. Very Low. Requirements of Water Authority to be followed. 
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5.1.2 The ground investigation will include a standard suite of contamination tests including 
hydrocarbons and will include ground gas monitoring. 
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6.0 SITE INVESTIGATION 

6.1 General 

6.1.1 A site investigation was undertaken by Enzygo Geoenvironmental Limited on 25th and 26th 
November 2021 and comprised eight window sampler boreholes.  

6.1.2 Locations of exploratory holes advanced by Enzygo Geoenvironmental Limited are presented 
on Drawing CRM.1668.023.GE.D.001 and were located to target potential contamination 
sources identified from the desk study and also to provide coverage. 

6.1.3 Some of the locations were restricted on site due to storage of pallets and also time constraints 
imposed on site works by the tenants who provided access. 

6.2 Site Works  

6.2.1 Representative soil samples were collected for chemical and geotechnical testing. Soil samples 
destined for chemical analysis were collected in appropriate containers provided by the 
analytical laboratory. Samples were stored in cool boxes prior to dispatch to the laboratory for 
analysis.  All samples were collected using appropriate sampling equipment that was cleaned at 
each sampling location. 

6.2.2 Generally samples were collected from Made Ground, which may contain potential inclusions 
of contaminating materials and also materials displaying evidence of potential contamination. 

6.2.3 In the absence of any evidence of contamination samples were collected near surface as this 
material is more likely to be contaminated by surface spillages and also will potentially be in 
contact with future residents. 

6.2.4 Selected samples were also collected from underlying natural soils. 

6.3 Laboratory Testing 

6.3.1 Samples for geotechnical testing were sent to the laboratories of I2 Ltd, which is UKAS 
accredited, for the following analysis: 

• Laboratory CBR tests; 

• Moisture Content; 

• Atterberg Limits Determinations; and 

• Soluble sulphate and pH. 

6.3.2 Soil samples for chemical analysis were sent to I2 ltd who are UKAS and MCERTS accredited.  
Samples were tested for the CLEA metal suite, pH, sulphate, cyanide, phenols, speciated 
Polycyclic Aromatic Hydrocarbons (PAH), organic carbon, Total Petroleum Hydrocarbon 
(TPH:CWG), and asbestos screen. 

6.3.3 Two stage Waste Acceptance Criteria (WAC) tests were undertaken to assist with waste 
classification. 
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7.0 GROUND AND GROUNDWATER CONDITIONS 

7.1 Summary of Ground and Groundwater Conditions 

7.1.1 Ground and groundwater conditions have been assessed by Enzygo Geoenvironmental Limited 
investigation. The investigation undertaken identify the following strata: 

Table 7.1.1 Ground and groundwater conditions 

Strata Summary Description Thickness (m) 

Made Ground (Pavement 
Construction) 

Tarmac over sub base.  0.45 

Made Ground (General) Brown sandy gravely clay with fragments of brick, concrete and flint. 0.3 to 1.4 

Drift Deposits Soft becoming firm and stiff with depth sandy gravelly clay varying to 
clayey sand and flint gravel. 

>2.9 

   

Groundwater. Seepages WS7 only. 2.25m bgl 

7.1.2 Details of the ground and groundwater conditions encountered are given on the exploratory 
hole records included in Appendix 2 and are summarised in the sections below: 

7.2 Made Ground 

7.2.1 Within areas of hardstanding Made Ground was encountered comprising tarmac over sub base 
consistent with pavement construction. 

7.2.2 Below the pavement construction and also within the area of soft landscaping Made Ground 
was noted to comprise brown sandy gravely clay with fragments of brick, concrete and flint. 
Deeper Made Ground was encountered in Borehole WS1 associated with the area of earthworks 
and Borehole WS7 associated with the historic infilled Bedhampton Stream.  

7.2.3 Groundwater seepage was also only encountered in Borehole WS7 and is likely to be associated 
with the infilled Bedhampton Stream. 

7.3 Drift Deposits 

7.3.1 Natural Soils encountered below the Made Ground were noted to comprise soft becoming firm 
and stiff with depth sandy gravelly clay varying to clayey sand and flint gravel. Within Borehole 
WS1 and WS8 the soils were noted to be soft to depths of 3m below ground level (bgl). 

7.3.2 It is not feasible to differentiate between the Alluvium, River Terrace Deposits and Head as the 
material are similar. 

7.4 Soil Strength 

7.4.1 Undrained shear strength of cohesive soils were calculated using the correlations of Stroud and 
Butler.  These show the undrained shear strength values to generally increase from 30kN/m2 at 
1m bgl to 75kN/m2 at 4m bgl. 

7.4.2 Within Borehole WS1 and WS8 the soils were noted to be soft to depths of 3m below ground 
level (bgl). 

7.5 Visual and Olfactory Evidence of Contamination  

7.5.1 No visual or olfactory evidence of contamination was encountered during the site works  
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7.6  Groundwater 

7.6.1 Groundwater was encountered as a seepage in Borehole WS7 at 2.25m bgl only during the site 
works. The depth to groundwater measured during the monitoring visit is summarised on the 
table below: 

Table 7.6.1 Groundwater Depths 

Exploratory 
Hole 

Depth m(bgl) 

3.12.21 10.12.21 17.12.21 21.12.21 6.1.22 13.1.22 

WS1 3.1 2.95 2.18 3.01 2.57 2.66 

WS3 Dry Dry 1.79 1.81 1.44 1.21 

WS8 1.9 1.55 1.25 1.92 Dry 1.97 

7.7 Ground Gas 

7.7.1 Ground gas was monitored during the return visit to monitor groundwater levels and the results 
are summarised on the table below: 

 Table 7.7.1 Gas Monitoring Results 

Exploratory 
Hole 

Atmos 
pressure 

(Mb) 

Flow 
(l/hr) 

CH4 CO2 O2 

Concentration 
(%) 

GSV 
 (l/hr) 

Concentration 
(%) 

GSV 
(l/hr) 

Concentration 
(%) 

3.12.21 

WS1 1013 <0.1 7.6 <0.0076 6.8 <0.0068 4.1 

WS3 1009 <0.1 <0.1 <0.0001 1.4 <0.0014 19.7 

WS8 1009 <0.1 <0.1 <0.0001 2.2 <0.0022 18.7 

10.12.21 

WS1 999 <0.1 9.9 <0.0099 8.4 <0.0006 0.1 

WS3 999 <0.1 <0.1 <0.0001 2.0 <0.0020 18.9 

WS8 999 <0.1 <0.1 <0.0001 0.9 <0.0009 18.4 

17.12.21 

WS1 1027 <0.1 1.0 <0.0010 8.4 <0.0084 4.4 

WS3 1027 <0.1 <0.1 <0.0001 2.3 <0.0023 19.3 

WS8 1027 <0.1 <0.1 <0.0001 2.1 <0.0021 18.2 

21.12.21 

WS1 1024 <0.1 1.1 <0.0011 8.8 <0.0088 4.1 

WS3 1024 <0.1 <0.1 <0.0001 1.5 <0.0015 19.4 

WS8 1024 <0.1 <0.1 <0.0001 2.4 <0.0024 17.9 

6.1.22 

WS1 1015 <0.1 1.0 <0.0010 9.4 <0.0094 3.3 

WS3 1015 <0.1 <0.1 <0.0001 1.1 <0.0011 20.4 

WS8 1015 <0.1 <0.1 <0.0001 3.2 <0.0032 15.7 

13.1.22 

WS1 1010 <0.1 1.0 <0.0010 8.7 <0.0087 3.9 

WS3 1010 <0.1 <0.1 <0.0001 1.3 <0.0013 19.8 

WS8 1010 <0.1 <0.1 <0.0001 2.7 <0.0027 16.2 
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8.0 CONTAMINATION ASSESSMENT  

8.1 General 

8.1.1 A Tier I risk assessment has been undertaken using available and current screening values for a 
residential end use.  The risk assessment is undertaken based on the findings of the ground 
investigation.  Based on the contamination testing and Tier I assessment a Conceptual Model 
has been prepared, which is presented later in this section. 

8.1.2 Where significant risks are identified remedial measures are recommended.  

8.2 Human Health 

8.2.1 Assessment of the risks to human health has been undertaken by comparing the soil quality 
data with reference values obtained from the Contaminated Land Exposure Assessment (CLEA), 
Soil Guideline Values (SGV) and General Acceptance Criteria (GAC) published by LQM/CIEH. The 
LQM/CIEH S4ULs values are used and summary tables of the reference values are included in 
Appendix 5.  

8.2.2 Where an exceedance is identified the risk is assessed by considering the sensitivity of the 
proposed development and the potential pathway. The proposed development is for residential 
comprising including domestic houses and therefore the GAC values for Residential Use with 
plant uptake are considered suitable. 

8.2.3 Results of the chemical testing from the investigation is included in Appendix 3.  

8.2.4 The soil quality analysis shows exceedances of the GAC values in the following samples only: 

Table 8.2.4 GAC Exceedances 

Exploratory Hole Determinant 
Concentration (mg/kg) 

Soil GAC 

WS10 @ 0.9m 

Dibenz(a,h)anthracene 0.81 0.24 

Benzo(a)Pyrene 6.0 2.2 

Benzo(b)Flouranthene 5.7 2.6 

Chrysotile <0.001% Absent 

Dibenz(a,h)anthracene 0.43 0.24 

WS9 @ 1.0m Lead 440 200 

8.2.5 It is considered that the PAH and Lead is associated with ash material within the Made Ground 
which is present in a vitrified form. 

8.3 Controlled Waters 

8.3.1 No significant concentrations of potentially mobile contaminants were identified. The 
underlying soils are identified as low permeability clay and clayey sand and gravel.  

8.3.2 In the absence of a significant mobile source the risks to controlled waters is dismissed. 

8.4 Ground Gas 

8.4.1 Following the guidance provided in Section 3 of CIRIA C665 an initial assessment is undertaken 
to determine if there are any significant sources of potential ground gas.  Such sources include 
landfills, organic clays and made ground incorporating putrescible materials such as rags, paper 
and wood.  Where no significant source is identified no further assessment is necessary. 
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8.4.2 This approach is further supported by supplementary guidance given in RB17, published by 
CL:AIRE which confirms that gas monitoring is not generally required on sites where Made 
Ground is less than 5m thick and with low organic matter content or on natural soils such as 
alluvial clays and Chalk as the ground gas sources are not considered significant. The 
supplementary guidance given in RB17 also takes account of the current requirements for 
sealing of floor slabs and substructures to meet air tightness requirements under Part L of the 
Building Regulations which were not considered in CIRIA C665. The advice given in RB17 is 
consistent with CIRIA C665 and the Local Authority Guide to Ground Gas published by CIEH. 

8.4.3 Where significant potential risk from ground gas is identified from the Initial Conceptual Model 
and the intrusive ground investigation works ground gas monitoring is undertaken and the 
results of the monitoring are compared against the Gas Screening Values given in CIRIA Report 
665. From this the Characteristic Situation is identified and remedial measures proposed. 

8.4.4 When assessing the risk and type of remedial measures appropriate consideration is given to 
the likely construction of the development, the nature of the gas posing a risk and the nature 
of the likely source. The use of engineering judgement when determining risk from ground gas 
is consistent with the recommendations given in CIRIA C665 using a pollutant linkage model. 

8.4.5 Gas monitoring was undertaken during return visits which has recorded elevated 
concentrations of Methane which are likely to be arising from the off-site landfill. As Methane 
is explosive it is recommended that the ground gas regime is increased to Characteristic 
Situation 2 (CS2).  

8.4.6 It maybe possible to zone the site and identify areas where no ground gas protection is required 
if further investigation and monitoring were undertaken once site possession has been taken. 

8.4.7 Additional ground gas monitoring is being undertaken. 

8.5 Conceptual Model 

8.5.1 A Conceptual Model is presented below based on the findings of the ground investigation. 
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Table 8.5.1 Conceptual Model 

Source Location 
Exposure 

Pathway 

Potential 

Receptor 

Probability of 

Exposure 
Details 

Human Health 

PAH, Asbestos and 
Lead. 

Made Ground. 
Ingestion dermal 
and inhalation. 

Construction 
Workers. 

Low. 
Management practices to be 

implemented. 

Site users. Low. 
Exceedances of GAC identified and 

remediation recommended. 

Hydrocarbon and 
metals. 

Migration from off-
site sources. 

Ingestion dermal 
and inhalation. 

Construction 
Workers. Dismissed. No significant sources identified. 

Site users. 

Ground Gas. Landfill. 
Inhalation & 

Explosive. 

Construction 
Workers. 

Dismissed No confined space access anticipated. 

Site users Very Low 
Minimum gas protection measures to 

CS2 recommended. 

Radon Natural Inhalation Site users. Very Low Basic Radon measures required. 

Groundwater 

Hydrocarbon and 
metals. 

Potential spillage on 
site. 

Vertical Migration. Groundwater. Dismissed. 
No mobile source identified and soils are 

low permeability soils. 

Surface Water 

Hydrocarbon and 
metals. 

Potential spillage on 
site. 

Horizontal 
Migration. 

River Network. Dismissed. 
No mobile source identified and soils are 

low permeability soils. 

Environmental Receptors 

On site contaminants. 

Ingestion dermal 
and inhalation. 

Ecology. Dismissed. No receptor. 

Direct. Archaeology. Dismissed. No receptor. 

Direct. Geology. Dismissed. No receptor. 

Phytotoxic. Woodland. Dismissed. No receptor. 

Phytotoxic. Crops. Dismissed. No receptor. 

Ingestion dermal 
and inhalation. 

Livestock. Dismissed. No receptor. 

Building Services 

On site contaminants. 

Direct. Historic Buildings. Dismissed. No receptor. 

Direct. Proposed Buildings. Dismissed. No receptor. 

Permeate into 
pipework. 

Water Pipes. Low. 
Requirements of Water Authority to be 

followed. 

8.6 Remediation and Verification Strategy  

8.6.1 Made Ground identified across the site is not considered to be suitable to be retained within 
soft landscape areas as it will not provide a suitable rooting material. It is therefore 
recommended that the risks to future site users is mitigated through the use of clean cover soils 
to soft landscape areas.   

8.6.2 This should comprise 400mm in communal areas and 600mm in domestic gardens placed over 
a geotextile no dig barrier. Appropriate verification of the cover soils and presence of the 
geotextile should be validated with hand pits and appropriate testing to be agreed with the 
Local Planning Authority. 

8.6.3 Gas protection measures are recommended which are discussed in Section 9. 



 

Palk Road, Havant PO9 1NL  
Bellway Homes Ltd 

CRM.1668.023.GE.R.001.B Page 17 December 2021 

8.6.4 If unforeseen contamination is encountered during construction works such as localised spillage 
outside the areas investigated an Environmental consultant will be available on a ‘call out’ basis 
to undertake an assessment of risk.  If ‘unforeseen contamination’ is encountered the discovery 
strategy will be to remove the source as it is likely to be very limited in extent and the Local 
Planning Authority advised. 

8.6.5 Asbestos contaminated material has been identified during the ground investigation and it is 
possible that further material could be encountered during construction works.  Measures 
should to be incorporated in to the Contractors Construction Stage Health and Safety Plan as 
required under the Construction Design and Management (CDM) Regulations to mitigate risk to 
construction works.  Measures may include 

• Designing temporary works to minimise disturbance of the Back fill material; 

• Separating material and disposal of soils containing asbestos; 

• Wetting down during excavation; 

• Sheeting of stockpiles where asbestos is suspected; 

• Testing of soils and off-site disposal of any soils found or suspected of containing 
asbestos; 

• Preventing access to the construction site by members of the public;  

• Use of good hygiene measures, including washing down of plant; and 

8.6.6 Use of appropriate PPE, including face masks 

8.7 Waste Classification 

8.7.1 Two part WAC tests undertaken from the site identified exceedance of leachable Fluoride 
concentrations above the Inert threshold. No elevated PAH, TOC or TPH concentrations were 
recorded above the Inert Waste thresholds.  Asbestos speciation has been scheduled and will 
be reported once the results have been received. 

8.7.2 It is considered that the soils will generally be classified as Stable Non Reactive Waste. 

8.7.3 The Waste Management paper 3 requires the landfill to make an appropriate assessment of the 
waste classification. As such final assessment will be undertaken by the receiving landfill based 
on the requirements of their permit. 
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9.0 GEOTECHNICAL ASSESSMENT 

9.1 Proposed Development 

9.1.1 The proposed development comprises residential houses. Structural loads are not known and 
so typical wall load of 75kN/m has been used for preliminary assessment purposes. 

9.1.2 It is considered that the scheme meets the criteria of Geotechnical Category 1 of Eurocode 7.  

9.2 Ground Conditions 

9.2.1 Ground conditions comprise Made Ground over soft becoming firm and stiff with depth silty 
clay varying to medium dense clayey sand. Soft clays were encountered locally to over 3m bgl. 

9.2.2 Groundwater was encountered at depths of between 1.5m 2.9m bgl.  

9.3 Preparation 

9.3.1 The site should be cleared and any vegetation below areas of proposed development stripped 
in accordance with Series 200 of the Specification for Highway Works.  This should include: 

• Any redundant services should be sealed off and grubbed out and replaced with suitable 
compacted engineered fill;  

• All buried structures and old foundations should be excavated from below the proposed 
structures with the resulting void backfilled prior to foundation works; and 

• Any root balls associated with existing trees should be grubbed out. 

9.4 Foundations 

9.4.1 Due to the presence of soft and very soft clays to depths of greater than 3m bgl it is considered 
that piled foundations will be required. As an alternative consideration maybe given to 
controlled modulas columns. Vibro granular columns are not generally considered suitable due 
to the soft nature of the Alluvial soils. 

9.4.2 It may be possible to zone the site and identify areas where conventional strip foundations may 
be used if further investigation is undertaken once site possession has been taken.  

9.4.3 Final foundation depths should also take account of NHBC requirements for building near trees. 
An assessment of the soils modified plasticity index confirms that the shallow soils are of high 
volume change potential in accordance with Chapter 4.2 of NHBC Standards. 

9.4.4 The risk of potential Chalk solution features has been re-assessed based on the ground 
investigation information. Solution features generally form where granular soils overly Chalk 
adjacent to a clay soil, which allows the concentration of surface water flow into the chalk, 
thereby creating dissolution of fissures. At this site the Alluvium has been shown to be clay of 
significant thickness. In addition, shallow groundwater was encountered. This will mitigate the 
potential for the creation of Chalk solution features and as such the risk is no longer considered 
significant. 

9.5 Floor Slab 

9.5.1 Given the depth of Made Ground it is recommended that suspended floor slabs are used.  
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9.5.2 Gas protection measures are recommended to meet the requirement of Characteristic Situation 
2 is incorporated into ground floor slabs. This should also address the risks from Radon. 
Measures are likely to comprise: 

• Use of a vented under slab void; and 

• Use of a gas membrane on the ground floor slab and below the screed. The membrane 
should be jointed, sealed to the cavity tray and sealed around service entry points. 

9.5.3 Validation of the ground gas measures should be undertaken. 

9.6 Pavement Construction 

9.6.1 An assessment of the likely California Bearing Ratio (CBR) has been assessed from the following 
sources: 

• Laboratory CBR tests; 

• Description of the materials encountered in the exploratory holes;  

• Guidance given in HD25/94 and 73/06; and 

9.6.2 Based on this it is recommended that an equilibrium CBR of 4% is used. 

9.6.3 If roadways are to be adopted by Hampshire Highways they may require soaked CBR testing to 
be undertaken. 

9.7 Drainage 

9.7.1 Soakaway drainage is not considered feasible. 

9.7.2 The report should be submitted to the Water Authority.  

9.8 Aggressive Soils 

9.8.1 It is considered that buried concrete may be designed in accordance with ACEC Class AC-1s. 

9.9 Excavation  

9.9.1 Based on the various site observations it is considered that excavations should be feasible with 
normal plant.  Assistance from a breaker will be required for excavation of hardstanding. 

9.9.2 Excavations where access is required should be supported in accordance with CIRIA RR97. 

9.9.3 Significant dewatering is not anticipated. 
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Appendix 1 – Desk Study Information 
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