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13.1 INTRODUCTION 

 

This Appendix of the ES reviews the ground and groundwater conditions associated with 

the proposed scheme and, in particular, addresses the impact of the proposals on the 

existing geological and hydrogeological conditions, including sites of scientific interest or 

where ecological habitat is related to geology and/or groundwater.  It also describes any 

impacts of the existing ground and groundwater conditions on the proposed scheme.  

Emphasis is placed on the impact of any areas of potentially contaminated ground on the 

scheme together with the effects that the scheme construction and operation would have 

on the presence and movement of any contaminants.   

 

The impact of the ground conditions in the area of the existing fuel storage sites at 

Rupert’s Bay and Rupert’s Valley specifically has been addressed as it is considered that 

the potential for existing ground contamination is restricted to these areas.  The bulk fuel 

storage areas are the only areas impacted by the scheme where there is a potential for 

ground contamination due to the history of potentially contaminative uses.  The remainder 

of the area impacted by the new access road and the airport is located on land which 

previously has not been developed and hence has no potential for contamination.   

 

The assessment has been carried out to inform the EIA of the proposed air access 

project.  The project includes a proposed new wharf at Rupert’s Bay and a new bulk fuel 

installation close to the power station in Rupert’s Valley.  The existing fuel storage tanks 

will be demolished and removed.  A new access road to the proposed airport site will 

cross part of the existing fuel storage facility.   

 

13.2 METHODOLOGY AND ASSESSMENT CRITERIA 

 

13.2.1 Methodology 

 

For the purpose of this assessment, it has been assumed that the principal receptors at 

risk from the development of the scheme would be human beings (site construction 

workers and end-users of the airport) in respect of potential ground contamination and 

controlled waters (groundwater and surface water) in respect of existing contamination 

and scheme construction and operations.  An assessment of the potential impacts on 

surface water is considered in Chapter 14, Volume 2 and Appendix 15 of Volume 4 of the 

ES.   

 

To assess the potential environmental impacts associated with the proposed St Helena 

access scheme in respect of ground contamination, a risk assessment has been 

undertaken using the source-pathway-receptor approach, promoted by the United 

Kingdom (UK) Department for Environment Food and Rural Affairs (DEFRA) and the UK 

Environment Agency (EA).  For there to be an identifiable risk, not only must there be 

contaminants present on the site (source) i.e. contaminated ground, there must also be a 

receptor and a pathway which allows the source to impact on the receptor.  All three 

elements must be present to form a pollutant linkage before there can be a potential risk 
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to specific receptors.  In accordance with standard practice, a conceptual model of the 

potential or actual pollutant linkages was developed for the proposed scheme, to evaluate 

the likely impacts.   

 

To assess the potential impacts of the proposed scheme on groundwater and 

contaminated land, a desk study was carried out to characterise the geology and 

hydrogeology of the scheme area and to identify areas of contaminated land on and in the 

vicinity of the proposed scheme.  The airport and the sites of associated development 

were visited and discussions were held with representatives of St Helena Government 

(SHG).   

 

Based on the results of the walkover survey and desk study, an assessment was made of 

the likely presence of areas of contaminated ground.  From the assessment, it was 

concluded that there was potential for ground contamination only associated with the area 

of existing bulk fuel storage in Rupert’s Bay.  It was concluded that the route of the access 

road and the airport site were undeveloped areas with no history of any potentially 

contaminative uses.   

 

To investigate the ground conditions in the bulk fuel storage area, a ground investigation 

was undertaken in November 2006.  The investigation involved the excavation of four trial 

pits and the collection of soil samples for subsequent laboratory analysis.   

 

13.2.2 Assessment Criteria 

 

Where available, Soil Guidelines Values (SGVs) published by DEFRA and the UK 

Environment Agency based on the Contaminated Land Exposure Assessment (CLEA) 

methodology, were used to indicate the potential chronic risks to human health presented 

by individual contaminants.  As it is proposed to redevelop the site for a wharf facility, bulk 

fuel installation and an access road, the recorded concentrations of contaminants have 

been compared against the SGVs derived for a commercial land end-use, as this 

represents the most appropriate model for the CLEA assessment.   

 

In the absence of an SGV for the majority of potential contaminants of concern, a detailed 

quantitative risk assessment has been undertaken to derive generic screening values for 

the majority of the remaining contaminants.  These values have been derived using the 

SNIFFER methodology, amended to reflect “The Contaminated Land Exposure 

Assessment (CLEA) Model, CLR10” published by DEFRA and the Environment Agency 

together with the subsequent CLEA briefing notes.   

 

The current SNIFFER methodology and CLEA model (CLR10) only assess the chronic 

risks to human health.  Substances such as cyanide may also pose an acute risk to 

human health.  Therefore, the Dutch Intervention Value (DIV) for free cyanide has been 

used as an initial screen for assessing total cyanide concentrations.  The DIV are 

scientifically derived generic assessment criteria but are not authoritative to the UK.  They 

are designed to be protective of human health and ecological systems for all land-uses.  

The UK Ministry of Agriculture, Fisheries and Food (MAFF), Maximum Permissible 

Concentrations of Potentially Toxic Elements (PTEs) have been used to assess risks 

associated with copper and zinc, as these contaminants may be phytotoxic but do not 

pose a risk to human health unless present in very high concentrations.     
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To assess the potential risks presented by any soluble contaminants in the made ground, 

the recorded leachable soil concentrations have been assessed in accordance with the 

Environment Agency “Technical Advice to third parties on Pollution of Controlled Waters 

for Part IIA of the Environmental Protection Act 1990, V.2”.  As the island is surrounded 

by saltwater and very limited quantities of groundwater are abstracted for potable water 

supply, both Environmental Quality Standards (EQS) for saltwater and UK Drinking Water 

Standards (DWS) have been used to assess the significance of the leachable soil 

concentrations.  The EQS are listed under the Surface Waters (Dangerous Substances) 

(Classification) Regulations (1989, 1997, and 1998) and the UK Drinking Water Standards 

are derived from (Water Supply (Water Quality) Regulations 1989 and 2000).  For some 

substances, the EQS may be more stringent, while for other substances, the DWS is 

more stringent.  The more stringent of the EQS and DWS for each substance has been 

used for comparative purposes.   

 

The assessment methodology used in determining the significance of impacts to 

groundwater resources during the construction and operation of the scheme is based on 

an assessment of the importance of the attributes and the magnitude of the potential 

impact to produce a qualitative assessment of the degree of impact (Table 13.1).   
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Table 13.1 Assessment of Development on Groundwater 

IMPORTANCE OF FEATURE 

Quality and rarity Scale 

High Medium Low 

Regional/national VERY HIGH HIGH MEDIUM 

Local HIGH MEDIUM LOW 

Assumes all of limited substitutability and that quality and rarity of same grading  

Quality: High (e.g. important aquifer, potable public supply, high quality watercourse and fishery 

supported by groundwater discharge) 

 

Medium (e.g. private potable water supply, good/medium quality watercourse and fishery supported by 

groundwater discharge) 

 

Low (agricultural/industrial water supply, floodplain with limited development) 

 

Rarity (relative to scale of attribute): High (scarce), Medium or Low (commonplace) 

Scale: National, Regional or Local 

ASSESSMENT OF IMPACT 

Importance (from above) Magnitude 

Very high High Medium Low 

Major VERY 

SIGNIFICANT 

HIGHLY 

SIGNIFICANT 

SIGNIFICANT  LOW 

SIGNIFICANCE 

Moderate HIGHLY 

SIGNIFICANT 

SIGNIFICANT  LOW 

SIGNIFICANCE 

INSIGNIFICANT 

Minor SIGNIFICANT  LOW 

SIGNIFICANCE 

INSIGNIFICANT INSIGNIFICANT 

Negligible LOW 

SIGNIFICANCE 

INSIGNIFICANT INSIGNIFICANT INSIGNIFICANT 

Magnitude of effect:  

 

Major: (loss of attribute e.g. high quality fishery, potable water supply borehole, contamination of 

groundwater, river grade reduction due to major reduction in groundwater discharge or deterioration in 

groundwater quality),  

Moderate: (loss of part/reduction in integrity e.g. loss of fishery production, increase in effluent but no 

change in river grade; reduction in quality and/or quantity of baseflow discharge; contamination of 

groundwater in aquifer but no significant impact on water supplies).  

Minor: (minor impact e.g. measurable change but limited in size/proportion)  

Negligible: (impact but use/integrity unaffected e.g. reduction in discharges but no loss in quality, no 

increase in flood risk) 

 

13.3 EXISTING CONDITIONS 

 

13.3.1 Geology 

 

Information on the geology of the island and, in particular Prosperous Bay Plain (PBP), 

the site of the proposed airport, has been taken from: 
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The island of St Helena is composed entirely of volcanic rocks derived from former 

volcanoes associated with the mid-Atlantic ridge, which is now located approximately 960 

kilometre (km) west of the island.   

 

St Helena has been the subject of two major volcanic events.  The earlier phase was 

concentrated on the North Eastern Volcanic Centre, centred on the Flagstaff Hill – Knotty 

Ridge area in the north east of the island.  Rocks associated with this phase of volcanic 

activity consist of submarine volcanic breccias and sub-aerial basaltic lava flows.  The 

breccias form the lower part of the sequence and comprise approximately 400 metres (m) 

of highly altered and soft breccias of basalt and trachyte boulders in a fine-grained matrix.  

The lavas comprise up to 800 m of basalt flows, each flow typically 1 m to 3 m thick, 

which overlie the volcanic breccias.  Rocks from the North Eastern Volcanic Centre 

outcrop across the northern part of the island and are exposed on the cliffs below PBP.   

 

Rocks associated with the South Western Volcanic Centre cover the majority of the 

island.  It is inferred that this area of volcanic activity was much more extensive than the 

North Eastern Volcanic Centre.  The rocks associated with this phase of volcanic activity 

comprise approximately 1500 m of mainly basaltic lavas.  The lavas have been divided 

into three intrusive phases – the Lower, Main and Upper Shield.  In the PBP area lavas of 

the Upper and Main Shield phases overlie the basalt lavas of the North Eastern Volcanic 

Centre.  Figure 1 shows the geology of the island.   

 

The other elements of the scheme, including the access road, the new bulk fuel storage 

area and the proposed quarry in Rupert’s Valley are underlain mainly by lava flows from 

the North Eastern Volcanic Centre. 

 

The breccia and the basalt lavas have been intruded by a series of trachyte dykes, up to 

20 m thick, which both pre-date and post-date the South Western Volcanic Centre activity.   

 

In the PBP area, the bedrock has been weathered to form very friable, unconsolidated grit 

and dust, which in places is more than one metre thick.  The volcanic breccia is much less 

resistant to erosion than the basaltic lavas and is exposed in the steep gullies which cut 

the PBP to the north and east.  The later intrusive dykes are most resistant to weathering 

and form points of high relief.   

 

PBP is designated as a National Protected Area under the St Helena Land Development 

Control Plan for its geological and ecological conditions.  The surface layer of the Central 

Basin area within PBP is dominated by the weathered zone of dust and grit.  This 

provides conditions conducive to endemic species of burrowing spiders and other 

ecologically important fauna.  Under the terms of the designation, the area must be 

protected for the endemic and indigenous fauna and flora.  The Central Basin area has 

the greatest need for protection.  Impacts on PBP relating to terrestrial ecology are 

presented in detail in Chapter 9. 

 

� A Guide to the Geology of Ascension Island and St Helena.  B Weaver. University of Oklahoma, 1990. 

� P and M Ashmole report, entitled ‘The Invertebrates of Prosperous Bay Plain, St Helena’, dated 

December 2004. 
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13.3.2 Hydrogeology and Water Supply 

 

An interpretation of the hydrogeology of the scheme is taken from: 

 
It is considered likely that the volcanic rocks of St Helena have a very low intergranular 

permeability but a low to moderate secondary permeability imparted by the presence of 

joints and fractures within the basalts and by thin weathered horizons on the surface of 

individual lava flows.  It is likely that groundwater flow is almost exclusively through the 

fissures and fractures, resulting in rapid groundwater and potentially contaminant 

movement.  However, groundwater storage within the aquifer is low.   

 

There is limited information on the potential for groundwater development on the island.  

The majority of the existing water supply sources are from surface water reservoirs.  

Groundwater development either through the utilisation of permanent springs or through 

boreholes is limited and makes up only approximately 3% (1990) of the water use on the 

island.  Due to the absence of any major developments in the PBP area, very little 

information is available in respect of the hydrogeology and the potential for groundwater 

development in this area.   

 

In other parts of the island where borehole supplies have been developed, typical 

maximum borehole yields are in the order of 2.5 Litres per second (litres/sec) 

(approximately 200 Cubic metres per day (m3/day)).  Several springs have been exploited 

for public water supply, providing much higher yields.   

 

Two boreholes have been drilled recently in the PBP area and these provide information 

on likely borehole yields.  A borehole drilled at Willowbank to supplement the Longwood 

supply system is reported to have given a yield of approximately 100 m3/day.  A second 

borehole drilled in 2006 at Pinks Grove in Sharks Valley, as a potential water supply 

source for the airport, provided a yield of approximately 80 m3/day.  It is considered likely 

that such modest yields are typical for the volcanic rocks in the area.   

 

The quality of the groundwater in the volcanic rocks is generally satisfactory, apart from 

elevated concentrations of iron and manganese.  The results of the analysis of samples 

taken in March 2000 and reported in the Toens & Partners report show that iron levels 

frequently exceed the UK Drinking Water Standards, the standards used on St Helena, 

with concentrations of up to 7.8 milligrams per litre (mg/l), compared with the guidance 

value of 0.2 mg/l.  Manganese levels of up to 0.3 mg/l were recorded compared with the 

guidance value of 0.05 mg/l.   

 

Locally brackish waters have been recorded with high electrical conductivity and elevated 

concentrations of chloride and sodium.  The highest levels were recorded for the samples 

from and below Hancock’s Hole spring in Sharks Valley.  These samples recorded 

� W S Atkins report, entitled ‘Department for International Development (DFID) – St Helena Access and 

Development.  Study on alternatives for provision of raw water’.  March 2006; 

� W S Atkins draft report, entitled ‘Report on Sharks Valley Water Resources and Quality’ December 

2006; 

� W S Atkins draft report, entitled ‘Review of demand for and supply of water for airport construction 

purposes’ April 2007;  

� Toens & Partners report 200241, entitled ‘An assessment of the groundwater resources of St Helena 

Island’  December 2000; and 

� St Helena Water Plan 1990-2010.  October 1990. 
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chloride levels up to 312 mg/l, sodium 106 mg/l and an electrical conductivity of 1040 

µS/cm.  Field monitoring of the flow in, and quality of, Hancock’s Hole spring and of the 

watercourse downstream of the spring has been carried out in December 2006, July 2007 

and September 2007.  It is proposed that the watercourse downstream of the spring is 

utilised as a source of potable water for the airport operations (Appendix 13). The typical 

electrical conductivity recorded during the monitoring was in the range 1200 µS/cm to 

1400 µS/cm.    

 

The water supply network for the island has been developed on the basis of 14 water 

distribution zones.  The proposed airport development falls within the Hutt’s Gate 

distribution zone.  For the majority of the zones, available water resources are adequate 

to meet the demand.  However, in the Hutt’s Gate distribution zone, there are currently 

shortfalls in supply particularly during drought periods.  The Hutt’s Gate supply zone is fed 

by a combination of springs, the Willowbank borehole and from Grapevine Gut, with a 

total dry monthly supply of approximately 6,800 cubic metres (m3).  For the 2015 forecast 

a significant shortfall is predicted.  The dry monthly supply of 6,800 m3 compares with a 

forecasted peak monthly demand of 11,500 m3, giving a maximum monthly shortfall in 

supply of approximately 4,700 m3.  Between January 2006 and June 2007 there was a 

deficit in the Hutt’s Gate distribution zone of approximately 14,000 m3.   

 

Several options were considered to increase the available resources in the Hutt’s Gate 

distribution zone.  These comprise: 

Due to the scarcity of reliable water supplies on the island but with the recognition that 

groundwater abstractions are of only very local importance, it is considered that 

groundwater is an attribute of high importance, based on criteria in Table 13.1.   

 

13.3.3 Contaminated Land 

 

It is understood that the airport location on PBP is a previously undeveloped area and 

hence issues in respect of the presence of contaminated land on the airport development 

site are not anticipated.  However, waste materials which have been fly tipped are evident 

in some areas of the plain.  This issue is addressed in the Waste Management - Chapter 

16 of the ES. 

 

The proposed access route principally crosses previously undeveloped areas.  The main 

access for this route is through Rupert’s Bay, which contains the existing main bulk fuel 

storage facility for the island.  The access road will cross part of the fuel storage area and 

it is proposed that the existing bulk fuel storage is relocated close to the power station in 

Rupert’s Valley.  Bulk fuel storage presents a risk of ground and groundwater 

contamination associated with the spillage and leakage of hydrocarbons.  The 

construction of the new haul route and works associated with the decommissioning and 

removal of the existing bulk fuel storage area and the construction of the new bulk fuel 

storage facility may impact on areas of contaminated ground and groundwater.   

 

� Abstraction from the Hancock’s Hole spring; 

� Development of the new borehole supply at Pinks Grove; and 

� Water transfer from Levelwood Reservoirs 
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From the desk study of the proposed scheme, it was considered that the existing bulk fuel 

storage area was the only part of the scheme subject to potentially contaminative use and 

where there was potential for contaminated ground.   

 

A ground investigation of the bulk fuel storage area was arranged and carried out by 

Atkins on 23rd November 2006.  The investigation comprised the collection of 10 soil and 

leachate samples taken from trial pits excavated at three locations immediately adjacent 

to the existing bulk fuel storage compounds at Rupert’s Bay and Rupert’s Valley, and from 

one trial pit excavated at the location of the proposed bulk fuel storage compound (Figure 

2).  The samples were stored in suitable containers and sent to an United Kingdom 

Accreditation Service (UKAS)/ MCERTS accredited laboratory (Alcontrol Geochem, 

Chester, UK) for chemical testing.  

 

Potential contaminants had been identified that may be present on site, typically 

associated with the historical use of the area for fuel storage.  A total of seven soil 

samples were analysed for the suites of determinands listed in Table 13.1.  Four samples 

were submitted for leachate testing using the NRA R&D 301 approach and the eluate was 

analysed for the suite of determinands in Table 13.2.  The laboratory data sheets are 

provided at Table B1 at the end of this Appendix.   
 

Table 13.2 : Analytical testing suite 
 

Arsenic, born, cadmium, chromium, copper, lead, mercury, nickel, selenium, zinc, vanadium, total phenols, 

sulphide, total cyanide, PCBs (7 congeners), total petroleum hydrocarbons, speciated in accordance with 

the TPHCWG, PAH (16), volatile organic compounds, pH and asbestos (soils only)   

 

The soil samples did not record any determinands present at concentrations above the 

human health assessment criteria (see Table A1 at the end of this Appendix).  The most 

likely soil contaminants, if there was ground contamination, were anticipated to be 

hydrocarbons, associated with the fuel storage.  The total petroleum hydrocarbon (TPH) 

concentration, in the range C5-C35, varied between 9.3 milligrams per kilogram (mg/kg) in 

trial pit TP/R4 at 0.30 m depth, located within the existing bulk fuel storage area, and a 

maximum 47.0 mg/kg in trial pit TP/R1 located at Rupert’s Bay.  The maximum TPH level 

is below the Dutch guidance value of 50mg/kg, which is considered consistent with 

uncontaminated soils.   

 

None of the soil samples tested recorded benzene, toluene, ethylbenzene or xylene 

(BTEX) or Methyl tertiary-butyl ether (MTBE), substances characteristic of fuels, above 

the limit of detection of 10 microgram per kilogram (µg/kg).  Total polycyclic aromatic 

hydrocarbons (PAH16) were recorded at concentrations between 0.82 mg/kg and 19.9 

mg/kg, with the maximum level again recorded in trial pit TP/R1.   

 

The majority of samples did not record soluble contaminants at concentrations above the 

controlled waters assessment criteria (see Table A2 at the end of this Appendix).  

However, as shown in Table 13.3 copper was recorded at elevated concentrations in the 

eluate from all four samples tested.   
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Table 13.3 Summary of elevated leachable concentrations 

Elevated Determinand 
Sample 

Identity 

Concentration 

(microgram 

per litre (µg/l)) 

Assessment Criteria (µg/l) 

TP/R1 13.0 5.0 

TP/R2 10.0 5.0 

TP/R4 79.0 5.0 
Copper (Dissolved) 

TP/R5 35.0 5.0 

 

Elevated concentrations of copper above the EQS for saltwater (5 µg/l) were recorded in 

all the leachate samples.  The report by Toens and Partners of December 2000, includes 

test results for copper for groundwater and surface water samples.  However, the 

detection limit is 0.05 mg/l (50 µg/l) ten times the EQS value.  Of the 30 test results, three 

exceed the detection limit.  In the absence of an obvious source of the copper at the sites, 

it is considered likely that copper may occur naturally in the local geology.  Therefore the 

elevated levels of copper are considered to be background levels that are unlikely to pose 

a significant risk to controlled water receptors.   

 

None of the leachate samples recorded concentrations of copper above the UK Drinking 

Water Standard of 2,000 µg/l.  Therefore copper is considered not to pose a risk to 

human health.    

 

13.3.4 Summary 

 

Soil samples have been recovered and tested for potential contaminants as part of a 

preliminary investigation of the ground conditions at the existing and proposed bulk fuel 

storage compounds at locations at Rupert’s Bay and in Rupert’s Valley.  The chemical 

testing results have been compared against generic assessment criteria to determine if 

they pose a risk to current and future human health, controlled waters and ecological 

receptors.   

 

None of the soils contained potential contaminants at concentrations above the human 

health assessment criteria.  Hydrocarbons were reported at very low concentrations.  

Therefore, it is considered that the soils do not pose a risk to human receptors.  The 

phytotoxic compounds copper and zinc were also present at levels significantly below the 

guidance limits and hence do not pose an ecological risk. 

 

The majority of the soluble determinands did not exceed controlled water assessment 

criteria, with the exception of copper which was elevated above the EQS for saltwater.  It 

is likely that copper occurs naturally in the local geology and that elevated levels of 

copper are considered to be background levels that are unlikely to pose a significant risk 

to controlled water receptors.  Therefore, it is considered that the soils, which may be 

disturbed by the construction of the access road across the fuel storage area, do not pose 

a significant risk to controlled water receptors.  None of the leachate samples recorded 

copper concentrations above the UK Drinking Water Standard.   
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13.4 CONSTRUCTION IMPACTS 

 

13.4.1 Geology 

 

The construction of the airport runway and the access road will necessitate the excavation 

and movement of a substantial volume of materials.  However, it is considered unlikely 

that the materials to be moved have any significant importance in respect of their 

geological characteristics or that the geological conditions are unique to the footprint of 

the access road and the proposed quarry in Rupert’s Valley.   

 

Accordingly, it is considered that the construction works will not result in any adverse 

impacts on the geological conditions along the route of the access road.  As it is likely that 

similar geological conditions extend over a wide area of this part of the island, the 

disturbance caused by the construction works will have no significant impacts on the 

geological features in these areas.   

 

Construction of the runway on PBP necessitates the excavation of materials from a ridge 

on the eastern edge of the Central Basin, along the footprint of the proposed runway.  The 

ridge will be reduced in height by up to 25 m, principally as a source of material for infilling 

Dry Gut.  There are no proposals to remove any of the surface layer of the ecologically-

important dust and grit from the Central Basin.  However, the lowering of the ridge may 

expose the unconsolidated weathered materials to enhanced wind erosion which could 

adversely impact on the local ecological conditions.  The significant of this potential 

impact is addressed in the terrestrial ecology section (Chapter 9).   

 

As there will be no excavations in the ecologically-sensitive area of unconsolidated 

weathered materials, it is considered that the airport construction will not impact directly 

on the sensitive geological area of the Central Basin.  Mitigation measures to address the 

increased risk of wind erosion of the weathered materials and the ecological impacts are 

discussed in Chapter 9.   

 

13.4.2 Hydrogeology and Water Supply 

 

The principal hydrogeological impact associated with the construction of the airport is 

related to the provision of a water supply for the construction works and for the operation 

of the airport.   

 

The airport development is within the Hutt’s Gate distribution zone, which currently suffers 

from shortfalls in supply.  The average demand from the Hutt’s Gate system in 2005 was 

approximately 164 m3/day, which is predicted to increase to approximately 210 m3/day in 

2015.  It is estimated that during the operation of the airport, an additional water supply for 

potable use of 6 m3/day will be required.  In addition, water will be required for fire fighting 

and training, which could create an additional intermittent requirement of up to 90 m3.  (W 

S Atkins report March 2006) 

 

An earlier proposal was to develop a new borehole to provide potable water to the airport 

and as a supply for fire fighting and training.  However, following subsequent appraisals of 

the available water supplies in the area, it is now proposed that the permanent water 

supply to the airport will be obtained from an impoundment on the stream in Sharks Valley 
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downstream of Hancock’s Hole spring.  An assessment of the impact of the proposed 

abstraction in Sharks Valley is presented in Appendix 15. 

 

In addition, it is estimated that during the construction period there will be a greater water 

requirement.  Good quality water will be required for the potable supply and for concrete 

batching, with poorer quality water being acceptable for the earthworks and for dust 

suppression, etc.  It is estimated that the peak demand may reach 80 m3/day for potable 

water and up to 562 m3/day for poorer quality water.  (W S Atkins report April 2007) 

 

Several potential sources have been considered to meet the demand for water during the 

construction period.  These are identified and the potential impacts of their use discussed 

in Appendix 15.   

 

As there is no longer any proposal to utilise groundwater as a temporary water supply 

source for the construction phase of the scheme or as a permanent potable supply to the 

airport, it is concluded based on the impact assessment criteria in Table 13.1 that the 

airport construction and operation will have an insignificant impact on groundwater. 

 

13.4.3 Contaminated Land 

 

As it is considered that the PBP area has not been previously developed, it is concluded 

that impacts in respect of contaminated ground will not arise during the airport 

construction phase.  Measures to minimise contamination during the construction phase 

from activities such as fuel and chemical storage and wastes management have been 

included in the Environmental Management Plan (EMP).   

 

The construction of the access road will impact on the existing bulk fuel storage facility at 

Rupert’s Bay.  There is a possibility that the works would disturb areas of contaminated 

ground, which may be affected by the construction.  Based on the results of the ground 

contamination investigation carried out at the bulk fuel storage facility, there is no 

evidence of contaminated ground and hence it is considered unlikely that construction of 

the access road and relocation of the bulk fuel storage area into Rupert’s Valley will pose 

a risk to either human health or to groundwater and surface water quality.  However, the 

presence of localised areas of contaminated ground cannot be discounted.  Measures will 

be included in the EMP for the management of any areas of contaminated ground 

identified during the access road and airport construction. 

 

 

13.4.4 Possible Mitigation 

 

13.4.4.1 Geology 

 

In the absence of any predicted adverse impacts on the geological conditions from the 

construction of the airport and associated works, it is considered that no mitigation 

measures are required.  Mitigation measures to address the increased risk of wind 

erosion of the weathered, unconsolidated surface materials, which could impact on the 

local ecology, as a result of the removal of the eastern ridge, are discussed in Chapter 7 

and Chapter 9.  
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13.4.4.2 Hydrogeology and Water Supply 

 

A shortfall in the available water resources in the Hutt’s Gate distribution zone has been 

identified both in the long-term and during the construction period of the scheme.  Whilst 

the predicted requirement for water at the operational airport is small (6 m3/day), there are 

significantly higher water requirements during the construction phase.  The estimated 

peak water demand during construction could reach 80 m3/day for good quality water and 

562 m3/day for poorer quality water.  These demands are significantly in excess of the 

currently available water resources in the area.   

 

There is no proposal to utilise groundwater either as a permanent source of potable water 

for the airport or as a temporary supply during the construction works.  Accordingly, it is 

concluded that there would be no impacts on the hydrogeological conditions during the 

construction phase of the scheme and hence that no mitigation measures would be 

required.  To minimise any impacts on groundwater quality, it would be necessary to 

ensure that appropriate measures are implemented to minimise contamination of 

groundwater during construction from spillages and leakages of fuels and chemical used 

in the construction phase.  This will be ensured by adoption of best practice for materials 

storage and handling. 

 

13.4.4.3 Contaminated Land 

 

Other than the area of the existing bulk fuel storage in Rupert’s Valley, there is no 

evidence that any other area of the scheme has the potential for contamination to be 

present. An investigation of the existing bulk fuel storage facility was carried out.  No 

areas of contaminated ground were identified and it is considered unlikely that there are 

extensive areas of contaminated ground at the existing fuel storage facility. 

 

In the absence of any ground contamination, it is concluded that no mitigation measures 

will be necessary.  However, the ground investigation could only assess a limited part of 

the fuel storage area and hence there is a potential that localised areas of contaminated 

ground may be disturbed during the construction of the access road.  Contingency 

measures will be included within the EMP to deal with any areas of contaminated ground 

in the unlikely event that these areas are disturbed during the construction of the scheme. 

 

13.5 OPERATIONAL EFFECTS 

 

13.5.1 Geology 

 

Following the construction of the access road and the airport, in particular the runway, 

both of which involve the excavation and movement of substantial volumes of rock, the 

operation of the airport would have no impacts on the geological conditions as there will 

be no further disturbance of the ground, in particular the ecologically-sensitive, 

unconsolidated materials in the Central Basin during the operational phase.   

 

13.5.2 Hydrogeology and Water Supply 

 

The operation of the airport would have no significant impacts on the hydrogeological 

conditions.  Locally the airport operations have the potential to impact on groundwater 

quality and recharge to the basalt aquifer.   
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The storage of aviation and other fuels at the airport and the new bulk fuel storage area in 

Rupert’s Valley are potential sources of groundwater contamination.  In addition, fire 

training exercises on the fire training ground (FTG) at the airport involving the use of fire 

fighting foam present a risk to groundwater quality.  The fuel storage facilities and the 

FTG will be designed in accordance with current UK EA guidelines to minimise risks to 

both groundwater and surface water quality.  All drainage from the fuel storage areas and 

hardstanding areas will pass through oil interceptors to prevent the off-site movement of 

hydrocarbons.  Drainage from the FTG, containing foam will be directed to a sealed 

chamber to prevent foam contamination of surface watercourses.   

 

The airport runway and the apron area will have a low permeability cover, which will 

reduce infiltration to the aquifer and encourage surface water runoff.  Runoff from the 

runway and from the apron area will pass to stormwater attenuation ponds via oil 

interceptors.  The attenuation ponds will outfall to new ditches which will convey the water 

to Fisher’s Valley and Dry Gut.  Infiltration through the drainage ditches will provide 

recharge to the aquifer and it is concluded that the construction of areas with a low 

surface permeability will not cause a significant reduction in groundwater recharge and 

hence no major change to groundwater resources. 

 

13.5.3 Contaminated Land 

 

The operation of the airport will not result in contaminated land provided that any sources 

of potential contaminants, principally hydrocarbons, are managed in accordance with 

appropriate guidance to minimise the potential for spillages and leakages.  In this event it 

is considered that there would be no impacts in respect of contaminated land associated 

with the operation of the airport.   

 

13.5.4 Mitigation 

 

It is concluded that no measures would be needed to mitigate against impacts in respect 

of geology, hydrogeology and contaminated land associated with the operation of the 

airport.  Any potential impacts, particularly on groundwater, would be minimised through 

compliance with standard guidance procedures on fuel storage and dispensing and by the 

appropriate management of effluent from fire training exercises.  
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13.6 CONCLUSIONS  

 

Based on the results of the assessments of the potential impacts on geology, 
hydrogeology and contaminated land, the following conclusions can be drawn:- 

 

� The island of St Helena is composed of volcanic rocks with thin soils derived from the weathering of 

these rocks. 

� The volcanic rocks comprise principally basalt lavas and volcanic breccias. 

� PBP is designated as a National Protected Area on geological and ecological grounds, principally due 

to the development of a surface layer of unconsolidated weathered deposits of dust and grit. 

� Groundwater has not been exploited for any significant use on the island.  Borehole yields are typically 

low. 

� Apart from the area of the existing bulk fuel storage in Rupert’s Valley on the route of the proposed 

access road, it is concluded that no part of the scheme would be located on land which has been the 

subject of potentially contaminative use. 

� A ground investigation of the existing bulk fuel storage area showed no evidence of any significant 

contamination.  No elevated hydrocarbon concentrations were recorded.   

� Based on the findings of the desk study of the scheme and the intrusive investigation, it is concluded 

that there is no evidence of ground contamination which would be affected by the proposal. 

� There are no geologically important or unique features along the route of the access road or at the 

proposed quarry.  Accordingly, it is concluded that the construction and operation of these parts of the 

scheme will have no substantial or adverse impacts on the geological environment. 

� The geological conditions in the Central Basin area of PBP support a sensitive ecological environment 

in areas of deep weathered materials.  Whilst it is concluded that the construction of the airport will not 

directly affect the sensitive geological conditions, there is potential for increased wind erosion as a 

result of the removal of a ridge along the eastern side of the Central Basin, these are considered in 

more detail in Chapter 9 in Volume 2 of the ES.   

� The current proposals for the provision of potable water for the airport and for temporary supplies 

during the construction works exclude the use of groundwater.  Accordingly, it is concluded that the 

scheme would have no impact on groundwater resources.   

� The operation of the airport will not result in ground contamination provided that standard procedures 

are adopted for the storage and use of fuels and chemicals.  

� The storage of fuels at the airport and the new bulk fuel storage facility are potential sources of 

groundwater contamination.  The use of fire fighting foam in fire training exercises also presents a risk 

to groundwater quality.  Provided that fuel storage and effluent disposal from the FTG are carried out 

in accordance with current guidance, it is concluded that the operation of the airport will have no 

adverse impacts on groundwater quality. 

� In summary, it is concluded that no measures would be needed to mitigate against impacts in respect 

of geology, hydrogeology or contaminated land associated with the construction and operation of the 

scheme.   
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Figures 

 

Figure 1: A generalised geological map of St Helena (adapted from Baker 1968) 
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Figure 2: Trial Pit Locations 
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Table A.1: Human Health Assessment Criteria 

 

Total Soils Analytical Suite Assessment 

Criteria (mg/kg) 

Source 

Arsenic 500 1 

Cadmium 1400 1 

Chromium 5000 1 

Copper 80-200* 3 

Lead 750 1 

Mercury 480 1 

Nickel 5000 1 

Selenium 8000 1 

Zinc 200-300* 3 

Phenol (Total) 21900 1 

Cyanide (total) 50 4 

PCBs (7 Congeners) 1 4 

TPH Aliphatic >C05-C06 162 2 

TPH Aliphatic >C06-C08 320 2 

TPH Aliphatic >C08-C10 66 2 

TPH Aliphatic >C10-C12 324 2 

TPH Aliphatic >C12-C16 1404 2 

TPH Aliphatic >C16-C21 449669 2 

TPH Aliphatic >C21-C35 449669 2 

TPH Aromatic >C05-C07 27 2 

TPH Aromatic >C07-C08 63 2 

TPH Aromatic >C08-C10 103 2 

TPH Aromatic >C10-C12 537 2 

TPH Aromatic >C12-C16 2209 2 

TPH Aromatic >C16-C21 6744 2 

TPH Aromatic >C21-C35 6744 2 

Benzene 2.1 2 

Toluene 150 1 

Ethyl benzene 48000 1 

Xylene 279 2 

Naphthalene 167 2 

Acenaphthylene 1684 2 

Acenaphthene 27803 2 

Fluorene 30525 2 

Phenanthrene 30144 2 

Anthracene 303445 2 

Fluoranthene 44948 2 

Pyrene 33718 2 

Benzo(a)anthracene 225 2 

Chrysene 22491 2 

Benzo(b)fluoranthene 225 2 

Benzon(k)fluoranthene 2249 2 

Benzo9a)pyrene 22 2 

Indeno(123cd)pyrene 225 2 

Dibenzo(ah)anthracene 22 2 

Benzo(ghi)perylene 33721 2 

pH N/A N/A 

Asbestos Presence** N/A 
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Notes: 

 

1. CLEA SGV commercial/industrial (SOM 1%) 

2. Derived by FM based on ‘SNIFFER’ methodology for residential with plant  

    uptake (SOM 1%) 

3. MAFF Maximum Permissible Concentration of PTE’s 

4. Dutch Intervention values 

* pH dependent 

** Should asbestos fibres be present then material is not acceptable 

 
Table A.2: Leachate Assessment Criteria 

 

Leachate Analytical Suite Assessment 

Criteria (µg/l) 

Source 

Arsenic 10 2 

Boron 1000 2 

Cadmium 3 1 

Chromium 15 1 

Copper 5 1 

Lead 10 2 

Mercury 0.3 1 

Nickel 30 1 

Selenium 10 2 

Zinc 5000 2 

Vanadium 100 1 

Phenols (Total) by HPLC with low 

DL 

1 2 

PCBs (7 Congeners) 0.01 3 

TPHCWG (C5-C35) 10 2 

Benzene 1 2 

Toluene 40 1 

Ethyl benzene 30 1 

Xylene 30 1 

PAH (sum of 4 USEPA)** 0.1 2 

pH 0.01pH units N/A 

 

Notes: 

 

1. Environmental Quality Standards (EQS) Saltwater 

2. UK Drinking Water Standards [taken from the Water Supply (Water Quality) 

Regulations    1989 (as amended), and the Water Supply (Water Quality) Regulations 

2000 (as amended)] 

3. Dutch Intervention Value for Groundwater 

* EQS for Freshwater, dependent on hardness. Where the hardness of the receiving 

waters is unknown, use the most stringent value. 

** 4 PAH: benzo(b)fluoranthene, benzo(k)fluoranthene, indeno(123cd)pyrene, 

benzo(ghi)perylene. 
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