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EXECUTIVE SUMMARY

Project Reference 18.11.010
Site Location 29 Broadwater Road, Welwyn Garden City, Hertfordshire AL7 3BQ
OS Grid Reference 524250, 212650
Development
Proposals

Conversion of existing building to residential apartment block

Current Site Usage Offices and car parking
Existing Buildings Office block with undercroft car park and electricity sub-station
Topography The site is essentially flat and level, with drainage gradients built into the car

parking areas and a general, gentle, slope down to the north-east across the site
Vegetation Vegetated areas of soft landscaping along the western (Broadwater Road)

boundary and close to the eastern and southern site boundaries: including tall,
mature, trees

Published Geology Underlain by two Quaternary Superficial units: the Lowestoft Formation at the very
southern end of the site; and the older (underlying) Kesgrave Catchment
Subgroup (of the Dunwich Group) across most of the site.
These Superficial deposits overlie the Cretaceous BedrockWhite Chalk Subgroup
(undifferentiated Lewes Nodular and Seaford Chalk Formations), formerly known
as the Upper Chalk

Site History Evidence of small-scale, late Nineteenth Century, clay extraction in north-eastern
corner of the site, which was otherwise agricultural fields prior to development, as
part of the growth of Welwyn Garden City, during the 1930s for factory units.
The use of these factories has not been revealed and the factory use gave way to
warehouse and depot during the 1960s and 1970s.
The existing building is first shown on a map published in 1988.
The surrounding area has a history of Twentieth Century industrial use: including
chemical, pharmaceutical, electrical, mechanical and engineering works

Unexploded Ordnance Low risk
Hydrology The likely direction of hydraulic flow is down to the north-east and the nearest

surface water course in that direction is Black Fan, which issues from a spring
some 1.2km from the site and about 15m to 20m below the elevation of the site.
There are no records of surface water abstraction licenses within 2km of the site.

Hydrogeology The site lies within the Upper Lee Chalk groundwater body and local knowledge
indicates that the direction of hydrogeological flow beneath the site is towards the
east-south-east.
The site is underlain by Superficial Secondary Aquifers above the Bedrock White
Chalk Principal Aquifer and is within Source Protection Zone 3: likely to be
protective of abstraction points in Hoddesdon, some 14km to the east-south-east.

Geotechnical Hazards Surface collapse of below-ground cavities formed by either natural dissolution or
mining of the Chalk.
Shrink-swell of fine-grained near-surface soils.
Thick Made Ground or disturbed ground following demolition or of pile foundation
remaining in the ground.

Expected Ground
Conditions

Surface Fill (in areas of hardstanding) or Topsoil above: localised Made Ground;
Lowestoft Till (likely to less than 1m depth); sands and gravels of the Kesgrave to
about 13m above White Chalk (with some variations in the interface depth due to
karstic topography on the chalk).

Potential Risks to
Human Health

A wide variety of potential contaminant sources from the industrial history of the
site and surrounds have the potential to form pollutant linkages to both short-term
exposure groups (ground and utility workers) and long-term exposure groups (site
end-users) through solid- liquid- and vapour-phases.

Potential Risks to
Controlled Waters

A wide variety of potential contaminant sources from the industrial history of the
site and surrounds have the potential to form pollutant linkages to Controlled
Water beneath the site.

Risk of Soil Gases Migrating gases, arising from Made Ground on the site and surrounds, have the
potential to form pollutant linkages.



Report No: 18.11.010
Date: December 2018

LISTERS Geotechnical Consultants Ltd www.listersgeotechnics.co.uk Tel: 01327 860060

Potential Remediation
Required

It may be necessary to remove contaminated source materials from the site and
to provide the development with gas protection measures.

Conclusions and
Recommendations for
Further Work

The initial CSMs should be further assessed by means of a Phase 2 (Intrusive)
investigation, which should seek to identify:
• The thickness and nature of any Made Ground on site
• The nature and extent of contaminated ground
• The depth and condition of groundwater beneath the site
• The gaseous-phase (landfill-type gases) linkages
• Soil shrink-swell potential
These requirements could be met by means of borehole and trial pit exploratory
holes, with sampling, in-situ testing, well installation, and subsequent laboratory
testing.

The risk of mining cavities being present cannot be discounted and, so, it is further
recommended that the potential for cavities (mining and natural) beneath the site
be assessed by means of a geophysical survey.

Phase 2 investigation conducted whilst the site remains operative will, necessarily,
be somewhat limited in scope and subsequent, supplementary, investigation
should be anticipated once the site is fully accessible.

This executive summary should be read in conjunction with the main report.
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PHASE 1 (DESK STUDY) INVESTIGATION REPORT

INTRODUCTION

A Phase 1 (Desk Study) Investigation has been undertaken at No.29, Broadwater Road, Welwyn Garden City,

Hertfordshire AL7 3BQ. A Site Location Plan is provided in Appendix A. The Ordnance Survey National Grid

reference for the approximate centre of the site is 524250, 212650.

Instructions to undertake the investigation were received from the client, Hightown Housing Association Ltd, in

their letter Budget Estimate Acceptance return, dated 12th November 2018.

This report describes the desk study investigation activities carried out by ListersGeo in order to provide a

preliminary evaluation of the ground conditions and the potential for soil contamination on the site. On the

basis of those findings, and with regard to the proposed development, the report presents: initial human health

and groundwater risk assessments (using the source-pathway-receptor risk assessment methodology); and

geotechnical assessment and recommendations.

This report has been prepared for the sole use of the client and their professional advisors. This report shall

not be relied-upon by third parties without the express written authority of ListersGeo. If an unauthorised third-

party comes into possession of this report they must not rely on it and the authors owe them no duty of care

and skill.

PROPOSALS

It is proposed to convert the existing offices for residential use.

The preliminary geoenvironmental risk assessment has been prepared in support of a Prior Approval Planning

Application for the development.

SITE INFORMATION AND WALKOVER SURVEY

A walkover survey of the site and its immediate surrounds was undertaken on the 16th November 2018. A

selection of site photographs is provided in Appendix A, along with a plan showing the existing site layout

annotated with the salient features identified.

The site is on the eastern side of Broadwater Road, within the Peartree district of Welwyn Garden City: a mixed

industrial, commercial, retail and residential area. The site, which is approximately rectangular on plan,

extends 80m along Broadwater Road and about 90m to the south-east, covering an area of around 7,000m².

Factory units housing motor repair workshops and retail outlets are present beyond a service road that runs

alongside (and adjacent) the northern site boundary. There is a car park and depot to the east, a derelict car

park to the south and, to the west, beyond Broadwater Road, is a derelict former factory site (with no above-

ground structures remaining).

The site contains a four- to five-storey office building, with undercroft parking at ground level, areas of external,

ground level, car parking and peripheral areas of soft landscaping.
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The site lies at about +85m AOD (above Ordnance Datum) close to the head of Black Fan Valley, a north-

east-draining dry valley above the south-east-draining River Mimram that lies some 2.5km to the north-east

and about 25m below site level. The site is essentially flat and level, with drainage gradients built into the car

parking areas and a general gentle slope down to the north-east across the site. The site does, however,

seem to be slightly (<0.5m) raised above the level of the car parks to the east and south. Close inspection

from within the site and access to the other sites was not possible but it seems as though there is an earth

bank down to the car park to the east and a concrete-block retaining wall down to the car park to the south.

There are vegetated areas of soft landscaping along the western (Broadwater Road) boundary and close to

the eastern and southern site boundaries: including tall, mature, trees.

The site contains numerous buried service inspection and manhole covers and contains an electricity sub-

station close to the northern boundary. A sign on the sub-station warns that it contains sulphur hexafluoride

(SF6): an inorganic, colourless, odourless, non-flammable, heavy gas, used as a gaseous dielectric medium.

The plant room, within the existing building, contained concrete plinths for plant (no longer present) that

showed evidence of spills of petroleum hydrocarbons.

Two suspected monitoring well covers were identified on site: one on the northern footpath off Broadwater

Road and the other within the rear, eastern, car park.

The building on site showed no evidence of structural distress and there were no signs of ground disturbance

suggestive of cavities beneath the site or immediate surrounds (where viewable).
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DESK STUDY AND BACKGROUND INFORMATION

A desk study review of the site and its history has been undertaken: to determine the former land usage and

the potential for any historically-derived sources of chemical contamination, and to provide information to aid

our geotechnical assessment. A copy of the desk study information is presented in Appendix B of this report.

The information provided is obtained from independent third-party sources. We have relied on this information,

but no guarantee can be given as to the accuracy or completeness of the data used. It should be appreciated

that such data is not exhaustive and is constantly being updated and reviewed in light of new information and

procedures. In such an event, or if the development commences after expiry of one year from publication of

this report, then we recommend this report be referred back to us for reassessment.

The desk study comprises a review of the following consultations and information sources:

Environment Agency (EA)

Natural England

National Geoscience Information Service

Public Health England

Centre for Ecology & Hydrology

British Geological Survey (BGS)

Contemporary Trade Directories

Peter Brett Associates’ Cavities Database

Historical Ordnance Survey maps

Aerial Imagery

Unexploded Ordnance (UXO) maps

Hertfordshire Building Control

Information from the above-referenced sources has been utilised to develop a conceptual model of the site for

use in the geotechnical appraisal and source-pathway-receptor risk assessment.

GEOLOGY

The site lies within the Vale of St Albans, some 14km from the north-eastern edge of the London Basin:

represented by the Chiltern Hills Chalk escarpment around Luton. The Bedrock strata within this area dip

gently down to the east-south-east.

Published Geology

Reference to the British Geological Survey 1:50,000 scale map, Sheet 239 (Hertford), dated 1978, and other

published geological information on the area indicates that the site is underlain by two Quaternary Superficial

units: the Lowestoft Formation at the very southern end of the site; and the older (underlying) Kesgrave

Catchment Subgroup (of the Dunwich Group) across most of the site.
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These Superficial deposits overlie the Cretaceous Bedrock White Chalk Subgroup (undifferentiated Lewes

Nodular and Seaford Chalk Formations), formerly known as the Upper Chalk.

Superficial Deposits

The Lowestoft Formation is a glacial deposit, largely comprising chalky till but with subordinate outwash beds

of sand, gravel, silt and clay. This unit is likely to be no more than about 1m thick on the site.

The Kesgrave Catchment Subgroup is a sedimentary deposit of fluvial origin generally characterised by sandy

gravels but, locally, with clay-enriched upper layers. The likely thickness of this unit is discussed further, in the

BGS Archives section.

It is possible that these two superficial units are, locally, interbedded.

Bedrock

The Seaford Chalk is described, by the BGS, as ‘Firm white chalk with conspicuous...flint seams...hardgrounds

and thin marls’ and the underlying (older) Lewes Nodular Chalk as, ‘Hard to very hard nodular chalks and

hardgrounds…with interbedded soft to medium hard chalks and marls’. These units are difficult to distinguish

and so, hereafter, will be referred-to as White Chalk.

Solution Features

Chalk, as a calcium-carbonate rich rock, is highly susceptible to dissolution by water containing carbon dioxide.

This dissolution can create three common types of features within the chalk, grouped together under the

generic term ‘dissolution features’. These features include:

Sinkholes: Depressions at the ground surface caused by the collapse of overlying chalk or

superficial deposits into dissolution voids. The shape and size of the surface feature is dependent

on the underlying void.

Solution pipes: A feature in the surface of the chalk caused by increased dissolution in an area of
closely spaced discontinuities. These features may, or may not, have a ground surface expression.

They occur up to 20 metres diameter, though are commonly much smaller.

Swallow Holes and Swallets: The point at which a stream disappears underground. A swallow

hole is associated with near-instantaneous loss and a swallet usually refers to gradual loss along a

stream bed (into a permeable deposit) with no apparent depression. These features often occur at

the junction of impermeable strata and chalk. Infilled ancient swallow holes do exist where streams

used to flow and may not have any surface expression. They can occur up to 14m in diameter,

although they are commonly a few metres across.

Further, site-specific, information is provided in the Potential Geotechnical Hazards section of the report.
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BGS Archive

Pertinent details from three borehole records from the British Geological Survey archive (converted from

Imperial units, where necessary) are summarised below to aid the preliminary assessment of the ground

conditions:

Borehole
TL21SW…

Vector,
from site

Depth to base (m) Groundwater (m)
Lowestoft Kesgrave White

Chalk
Grey
Chalk

~22A 243mSW 7.9 13.7 77.7 >91.4 24.1 (rest depth)

~211 129mW - 13.0 >30 - 22.4 (rest depth)

~21 317mNNE - 9.3 >61 - 23.8 (strike and rest depth)

~105 401mNE - 13.7 >18.3 - Dry

These records indicate that the Kesgrave is likely to extend to around 13m depth beneath the site, although

this will vary where karst topography had previously developed at the top of the chalk. The water table, at the

time of the monitoring (between 1939 and 2008) was some 22m below ground level.

The record for borehole TL21SW211 (located on the former Polycell factory site on the opposite side of

Broadwater Road) also includes notes that the borehole was sunk for ‘Remediation of contaminated

groundwater’ and that ‘Significant volatile organic compound contamination (was) noted below 12.00m’.

HISTORY OF THE SITE

The history of the site has been assessed by reviewing the historical Ordnance Survey and National Grid maps

on-line information sources and aerial imagery of the area. This has revealed the following:

Time
Period

Historical Use of the Site Historical Use of the Surrounding Area

1881
to
1884

Part of a large agricultural field.

Clay pit close to north-eastern corner:
roughly circular on plan, c13m
diameter and covering around 137m².

Largely agricultural area, with sparse and scattered tree
cover.

Farmstead (Peartree Farm) 50m east.

Pond 95m south-east covering around 1,100m² and
smaller ponds 240m south-east and 315m south-west.

Great Northern Railway line, 285m west.

1897
to
1898

Clay pit no longer shown. Orchard shown on field adjacent to Peartree Farm, some
10m east of the site.

Extensive Brick Works 750m south-west, between
Woodhall-lodge Farm and the railway (south of Twentieth
Mile Bridge).
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Time
Period

Historical Use of the Site Historical Use of the Surrounding Area

1922
to
1923

No significant changes shown. Welwyn Garden City developing west of the railway line,
with residential estates and industry >750m west of the
site.

Electric Power Station (Welwyn Garden City Ltd) 330m
north-east (on what is later labelled as Bridge Road East).

Brick Works to south-west no longer shown and the area
is mapped as scrubland with some evidence of partial
backfilling.

1929 No significant changes shown. Louis de Soissons’s 1929 map (on Hertfordshire County
Council’s ‘Our Welwyn Garden City’ website) shows on-
going development around the site, including: factory
units immediately to the north of the site (likely the retail
outlets that remain to this date); the premises of British
Instructional Films Ltd on the opposite side of Broadwater
Road; and, further north from the site, various
Engineering Works, The Broadwater Press (possibly a
printing company); an Iron Foundry (Welwyn Foundry); a
Gas Works (Welwyn & Hatfield Gas Company); various
railway tracks linking these industries to the mainline
railway; a Swimming Bath and the Shredded Wheat
Factory; and residential development >200m south of the
site.

The two smaller ponds south of the site are no longer
shown.

There is evidence of further mineral extraction west and
south of the former Brick Works south-west of the site.

1935
to
1946

The site is now shown (on the
Ordnance Survey map) occupied by a
terrace of four non-descript buildings
that front onto Broadwater Road and
with areas of open space to the rear.

An unattributed map (dated 1935) and
a contemporary photograph (both on
the ‘Our Welwyn Garden City’
website) show that these are
‘sectional factory units’.

The area around the site has been further developed: for
industry to the north and for residential use to the east.

New industries shown (on the 1935 map on the ‘Our
Welwyn Garden City’ website) include Young Osmond &
Young Ltd, manufacturers of electrical heating apparatus;
a Laundry (Welwyn Garden City Laundry Ltd); plastics,
chemical, mechanical, and motor engineering firms; a
match factory, and a clothing factory.

The Swimming Baths is no longer shown.

1960
to
1966

Occupied by a Warehouse, Works,
Factory and Depot. The three
northernmost of these include
buildings within the areas to the rear
of the premises: including one across
the former Clay Pit.

Trees along the western boundary
and close to the east.

The industrial area, around the site, is shown to include
various Factories, Works, Depots and Warehouses.

On-line sources indicate that Polycell occupied much of
the area on the opposite side of the Broadwater Road
during this time.

The area of the large pond south-east of the site is, now,
shown as an excavation some 90m from the site covering
an area of around 1,400m².

Welwyn Garden City Maternity Hospital some 100m
south-east and this is, later, shown as a Club.



8 Report No: 18.11.010
Date: December 2018

LISTERS Geotechnical Consultants Ltd www.listersgeotechnics.co.uk Tel: 01327 860060

Time
Period

Historical Use of the Site Historical Use of the Surrounding Area

1968
to
1976

The site is shown occupied by a
Warehouse and three Depots.

The industrial area, around the site, is shown to include:
Pharmaceutical Works (adjacent to the south); Printing
Works (10m north); Garage (13m north); Engineering
Works (30m north); a large Factory (30m west); Chemical
Works (44m south-west, 46m south, and another, 48m
north); and several other Factories, Works and Depots.

A surface-mounted storage tank, just off-site, midway
along the southern site boundary.

The area of the large pond south-east of the site is, now,
shown as an area of public open space with footpaths and
trees around.

The area of former woodland immediately east of the site
now shown as a Car Park.

The areas of mineral extraction south of Twentieth Mile
Bridge are now shown redeveloped as the Burrowfield
Estate (east of the railway line) and The Gosling Stadium
(west of the railway line).

1988
to
2000

Now shown occupied by the present-
day development.

No significant changes shown.

2000

(Aerial)

No significant changes shown. The plot immediately south of the site, formerly occupied
by a Pharmaceutical Works, is now in use as a car park
and the storage tank is no longer present.

The former pond area, to the south-east, is shown with a
cover of grass and trees.

March
2012

(Aerial)

No significant changes shown. The plot on the opposite side of Broadwater Road,
formerly occupied by the Shredded Wheat and Polycell
factory and others, has been levelled.

June
2018

(Aerial)

No significant changes shown. The plot on the opposite side of Broadwater Road has
been subject to groundworks. Local knowledge indicates
this to be related to remediation of the area in preparation
for redevelopment.

INTERVIEWS

Hertfordshire Building Control confirmed (by emails of 22nd November 2018) that, as the site was in an area of

known dissolution features: any new development should be designed with cruciform foundations to span a

5m wide collapse zone; and that they would not allow the use of soakaways.

UNEXPLODED ORDNANCE AND BOMB SITES

The Zetica on-line bomb risk map shows the site located in an area where there is a Low risk of unexploded

ordnance related to aerial bombing. Low-risk regions are those with a bombing density of up to 10 bombs per

1000 acres. In general, further action to mitigate the risk is considered prudent, but not essential.
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Care is required when assessing the risk for specific sites where the risk may be higher because of local

wartime activity.

HYDROLOGY

The site lies close to the head of Black Fan Valley, a north-east-draining dry valley above the south-east-

draining River Mimram that lies some 2.5km to the north-east and about 25m below site level.

The likely direction of hydraulic flow across the site is down to the north-east and the nearest surface water

course in that direction is Black Fan, which issues from a spring some 1.2km from the site and about 15m to

20m below the elevation of the site.

The EA Catchment Data Explorer for the River Mimram (Codicote Bottom to Lee) records it to be of overall

Moderate water body classification between 2015 (and the last reported year) 2016.

The site is recorded to lie outside of any flood impact zones. However, this information does not constitute a

site-specific Flood Risk Assessment and we recommend further enquiries to determine if such an assessment

would be required to support a development application for the site.

There are no records of surface water abstraction licenses within 2km of the site.

HYDROGEOLOGY

The EA records the Kesgrave as a Superficial Secondary A Aquifer and the Lowestoft as a Secondary

(undifferentiated) Aquifer which is likely to be due to the possible presence of sheet-like coarse soil deposits

that sometimes occur within the Lowestoft; rather than the predominantly fine-grained Till.

The underlying White Chalk is a Bedrock Principal Aquifer and is the main public water source in the region.

The aquifer designation data is based on geological mapping provided by the British Geological Survey. The

maps are divided into two different types of aquifer designation:

Superficial (Drift) - permeable unconsolidated (loose) deposits. For example, sands and gravels

Bedrock - solid permeable formations e.g. sandstone, chalk and limestone

For each type there are Principal, Secondary A, Secondary B and Unproductive Strata, each with a decreasing

rank of importance.

There is one record of a groundwater abstraction license within 1km of the site: 232m south-west of the site:

Process Water for George Wimpey Limited on Broadwater Road.

There are no records of potable water abstractions within 2km but the site is within Zone 3 of a Source

Protection Zone (SPZ). An SPZ is a protection zone placed around a well or borehole (or group of such) that

supplies groundwater of potable quality and is divided into three sub-zones, defined as follows:

Zone 1 – Travel time (of water) of 50 days or less to the groundwater source

Zone 2 – The greater of: 25% of the source area, or a travel time of 400 days

Zone 3 – The total area needed to support the discharge and abstraction from the source
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The site lies within the Upper Lee Chalk groundwater body and local knowledge indicates that the direction of

hydrogeological flow beneath the site is towards the east-south-east.

The SPZ is, therefore, likely to be protective of abstraction points in Hoddesdon, some 14km distant as

indicated on the supplemental Hydrogeology – Source Protection Zone Plan presented in Appendix B.

The EA Catchment Data Explorer for the Upper Lee Chalk records it to be of overall Poor water body

classification between 2009 (and the last reported year) 2016.

WASTE TREATMENT AND LANDFILL SITES

There are four records of landfills within 1.5km of the site and they all relate to areas of former mineral

extraction south of Twentieth Century Bridge to the south-west of the site. The nearest is 1,047m from the

site and the nature of the waste accepted is not recorded.

Local knowledge indicates that this landfill has, historically, been a significant source of landfill gas. However,

the landfill is within the adjacent river catchment and given the distance and anticipated direction of

hydrogeological flow (towards the east-south-east and, therefore, away from the site) we consider it very

unlikely that these landfill sites could pose a significant risk to the subject site.

Reference to records from the BGS, the Environment Agency and the Local Authority indicates that there are

no waste transfer, treatment or management facility sites within 500m of the site.

ENVIRONMENTAL PERMITS, INCIDENTS AND REGISTERS

There are several records of historical IPC (Integrated Pollution Control), Part A(1) or IPPC (Integrated

Pollution Prevention and Control) licenses, and List 1 Dangerous Substances Inventory sites within 500m of

the site but, given the anticipated directions of hydraulic surface water flow (to the north-east) and

hydrogeologic groundwater flow (to the east-south-east), only the following activity has the potential to have

significantly affected the site:

Roche Products Ltd, 114m south, for organic chemical production between 1994 and 2000

There are no records of Part B Enforcements for this activity.

There are records of Category 3 or 4 Radioactive Substances Authorisations for Roche Products Ltd at the

same address between 1991 and 2010.

There are no records of licensed discharge consents within 500m of the site.

There are no records of significant Pollution Incidents within 500m of the site.

INDUSTRIAL USAGE SITES

The site is located within an industrial area that was, formerly, much more active than present-day. The site

is known to have been, formerly, occupied by various warehouses, works, factories and depots. The exact

nature of the on-site activities, however, have not been revealed by this investigation. The on-site electricity

sub-station is thought to date from the existing development, which post-dates the cessation of the use of

PCBs (poly-chlorinated biphenyls) but does display a sign warning of the presence of the gas SF6.
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Several factories and works are known to have, historically, occupied the site and nearby addresses, including

(for around 30 years) a large surface-mounted storage tank (unknown contents) along the southern site

boundary; plastics, chemical, mechanical, and motor engineering firms; a match factory, a clothing factory.

The large factory on the opposite side of Broadwater Road (including the latest Polycell plant); the Roche

organic chemicals facility further to the south, and the pharmaceutical works adjacent to the south are the most

likely of these to have affected the site through the ground (other activities may have caused air-borne pollution

that could have reached the site). These factories will, most likely, have included above-ground and below-

ground tanks for fuels and chemicals storage; boiler houses; chemical processing areas, and electricity sub-

stations.

There are thirty-nine records of current potentially contaminative industrial sites within 250m. Several of these,

such as the one recorded on site, seem to refer to office locations but the more viable include: motor vehicle

repairs and the storage tanks associated with some of the addresses, which may contain fuels or other

chemicals.

The nearest active fuel-filling station is identified as the Esso garage 343m north-east of the site and the

nearest inactive station is recorded 407m west.

WORKED GROUND AND ARTIFICIAL GROUND

There are no records of Worked Ground (areas where the ground has been cut away, such as quarries and

road cuttings) within 1km of the site.

Artificial Ground was not formerlymapped by BGS. It became a common requirement of the applied geological

mapping projects in the 1980s and is now routinely recorded but information is only available for parts of the

country. There are no records of Artificial Ground within 50m of the site.

The, earlier, Site History section of this report details areas of possible Infilled Ground within influencing

distance of the site.

RADON GAS

The site is shown to lie within an area where <1% of homes exceed the radon gas Action Level of 200Bq/m3.

Therefore, in accordance with BR 211, ‘Radon: guidance on protective measures for new dwellings’, radon

gas protection measures are not necessary in the construction of new dwellings or extensions without

underground rooms on this site.

POTENTIAL GEOTECHNICAL HAZARDS

Geological

The risks of naturally-occurring geotechnical hazards at the site is recorded, in the Groundsure report, as

follows:
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Ground Stability Hazard Hazard Potential
Rating

Comments

Ground dissolution Very Low See Dissolution Feature Risk Assessment section,
below for further discussion

Shrinking and swelling Low

Negligible

Lowestoft Till

Kesgrave Sand & Gravel

Collapsible deposits Very Low No such soils likely to be present

Landslides Very Low Relatively flat topography

Running sand Very Low

Negligible

Kesgrave Sand & Gravel

Lowestoft Till

High compressibility Negligible No such soils likely to be present

Mining

The site does not lie within an area likely to be affected by coal mining activities.

Non-coal (clay) extraction is recorded on-site (see the Site History section for more details) but the BGS reports

that Chalk mining may also have occurred on site and at three further locations within 1km of the site. There

is a known association between clay extraction and chalk extraction for brick making. Whereas clay was,

historically, generally extracted at surface, it was sometimes practiacble for chalk to be extracted (where

present beneath the clay) from mines extending into the chalk. These mines were rarely recorded.

The national mining cavities database does not record any mining cavities on the site, or within 1km.

Natural Cavities Database

The national natural cavities database records one natural cavity on site and a further seven within 1km of the

site: with three of them within 100m of the site.

All of these features are recorded as sinkholes.

Dissolution Feature Risk Assessment

The site was assessed for its susceptibility to dissolution features, using the risk assessment methodology

published by Edmonds, 2001, Predicting natural cavities in chalk.

The geology of the site comprises Quaternary outwash glacial deposits (Kesgrave) and (indicated across, at

least, the southern end of the site) glacial (Lowestoft) deposits over formations of the White Chalk Subgroup.

The site lies close to the head of a dry valley and drainage is direction into the Chalk through the Superficial

deposits, with the permanent groundwater table anticipated to lie some 20m beneath ground level, below the

Superficial/Chalk interface.

The assessment provided a Very High Subsidence Hazard category for the site, which differs from the Very

Low rating in the Groundsure report but which ties-in with the number of reported natural cavities in the area.
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BACKGROUND SOIL CHEMISTRY

The BGS estimates of background levels of some constituents of potential concern are summarised below:

Contaminant Level in Rural Soil (mg/kg)
Arsenic <15 to 25
Cadmium <1.8
Chromium 60 to 90
Lead <100
Nickel 15 to 30

POTENTIALLY SENSITIVE LAND USES

The site is not located in close proximity to any environmentally sensitive land uses but is within a broader

nitrate vulnerable zone.
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INITIAL CONTAMINATION CONCEPTUAL SITE MODEL

A preliminary qualitative risk assessment has been carried out using the source-pathway-receptor principle to

create a conceptual model for the site. This method is predicated on the principle that a pathway must exist

between a potential source of contamination and a potential receptor for there to be a risk to that receptor.

Potential sources of contamination and potential receptors have been assessed using the Contaminated Land

Exposure Assessment (CLEA) Guidelines and are detailed below, together with the possible pathways that

might allow pollutant linkages.

We understand the development proposals are to convert the existing offices for residential use.

POTENTIAL SOURCES OF CONTAMINATION

Potential Solid-, Liquid- and Vapour-phase Contamination Sources

The results of the desk study and walkover indicate that the following potential sources of soil or groundwater

contamination are present at, or near, the site:

Potential Source Potential Contaminants

Factories, works and
depots, on-site

Variable: may include heavy metals, metalloids, non-metals, polycyclic
aromatic hydrocarbons, petroleum hydrocarbons, poly-chlorinated bi-phenyls
and asbestos

Made Ground, on-site Variable: may include heavy metals, metalloids, non-metals, polycyclic
aromatic hydrocarbons, hydrocarbons and asbestos

Urban/industrial setting Various air-borne; including lead and polycyclic aromatic hydrocarbons

Former factories and
works (plastics, chemical,
mechanical, and motor
engineering)

Variable: may include heavy metals, metalloids, non-metals, petroleum
hydrocarbons, organic solvents (including halogenated varieties), polycyclic
aromatic hydrocarbons, acids, organic acids, alkalis, alcohols, esters, phenols,
cyanide, poly-chlorinated bi-phenyls, sodium salts, asbestos and a variety of
active pharmaceutical ingredients

Car servicing and repairs,
adjacent to the north

Leakage, spills and dumping of petroleum hydrocarbons, oils and lubricants,
Lead and battery acid, paints (volatile organic hydrocarbons)

Potential Gaseous-phase Contamination Sources

Two main groups of gaseous-phase contamination have been considered: the gases (including methane and

carbon-dioxide) that result from organic decomposition of constituents in the ground and radon gas that results

from the radioactive decay of thorium and uranium (found, in varying quantities, in most soils and rocks).

In consideration of the source-pathway-receptor methodology for ground gas risk assessment set out in CIRIA

C665, the sensitivity of the development is considered to be high (residential).

We have provisionally assessed the risk of ground gas impacting the site, by reference to the CL:AIRE

research bulletin RB17, “A pragmatic approach to ground gas risk assessment”, 2012.

The following potential sources have been assessed:

No credible source of landfill gas migration to the site has been identified
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Made Ground may be present on the site, associated with the former clay pit and site development

Made Ground may be present off-site, associated with former developments

The site is not within an area of significant radon gas generation

Therefore, the following potential sources of gaseous-phase contamination have been identified for the site:

Migrating gases, including methane and carbon-dioxide, from Made Ground beneath the site and

nearby areas

RECEPTORS

The following most sensitive receptors have been identified at the site:

Human Health

Long-term risk group: end users of the site - residents (all ages)

Short-term risk group: construction workers (adult) and maintenance workers (adult)

Environmental

Controlled Waters - the Superficial Secondary Aquifers (Lowestoft and Kesgrave) and the underlying

Bedrock Principal Aquifer (White Chalk) beneath the site

The catchment rivers are considered to be too remote (1.2km away) to be at risk.

Infrastructure

Substructures

Water supply pipes

PATHWAYS

It is considered that a number of potential pathways exist between these potential sources and the above-

identified receptors.

For the human receptors these include:

Direct soil ingestion in areas of exposed soil

Ingestion of soil attached to home-grown crops

Ingestion of crops with contamination uptake

Inhalation of indoor and outdoor vapours and dust

Dermal contact with contaminated soil

Inhalation of soil gases or vapours migrating through permeable strata into the building
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For Controlled Waters, the pathways include:

Migration of contaminants through the unsaturated zone

Migration of contaminants through the groundwater

For the infrastructure the pathways include:

Contact with leachable or corrosive contaminants within the soil

Contact with leachable or corrosive contaminants within the groundwater

POTENTIAL LINKAGES

The relationship between a source, a pathway and a receptor is identified as the 'pollutant linkage' and if this

is not complete then land does not present a risk to receptors. The potential linkages are summarised below,

based on a proposed residential end use:

Potential Contaminants Pathways Receptors Risk rating Comment

Heavy metals, metalloids, non-
metals, petroleum hydrocarbons,
organic solvents (including
halogenated varieties), polycyclic
aromatic hydrocarbons, acids,
organic acids, alkalis, alcohols,
esters, phenols, cyanide, poly-
chlorinated bi-phenyls, sodium
salts, asbestos and a variety of
active pharmaceutical ingredients
in near-surface soils and shallow
groundwater - from urban/industrial
setting, former industrial site uses,
possible Made Ground on-site and
nearby industrial land-uses

Contact,
ingestion,

inhalation

Construction &
maintenance

workers

Low to
Medium

(Short-term)

Contaminants in soil may be
disturbed during groundworks.

Risks could be reduced with

use of appropriate personal
protective equipment

Site users Low to
Medium

(Long-term)

The linkage will only be
complete through areas of soft
landscaping

Contact Infrastructure Medium

(Long-term)

Risk could be reduced by

corrective selection of

materials

Migration,
run-off

Controlled
Waters

Medium
(Long-term)

Where the site has a cover of
clay, this will, likely serve to

inhibit migration but this is
indicated to be across only a

small portion of the site

Various volatile hydrocarbons -
from former industrial site uses,
including possible fuel-storage, and
nearby industrial land-uses

Vapour

inhalation

Construction &

maintenance

workers

Medium

(Short-term)

Vapours could accumulate

within buildings, trenches and

manholes.

Risks could be reduced with

use of appropriate alarms and
personal protective equipment
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Potential Contaminants Pathways Receptors Risk rating Comment

Various volatile hydrocarbons -
continued

Vapour
inhalation

Site users Medium
(Long-term)

Vapours may migrate through
cracks in the floor slabs or

service entry points of the

development and accumulate
within the buildings

Contact Infrastructure Medium

(Long-term)

Risk could be reduced by

corrective selection of

materials

Ground gases, such as methane
and carbon dioxide – from Made
Ground beneath the site and nearby
areas

Inhalation Construction &
maintenance

workers

Low
(Short-term)

Gases could accumulate within
buildings, trenches and

manholes.

A thick cover of clay could
inhibit gas migration on to the

site.

Risks could be reduced with

use of appropriate alarms and
personal protective equipment

Site users Low

(Long-term)

Gases could accumulate within

buildings unless appropriate
design is implemented.

A thick cover of clay could

inhibit gas migration

Explosion

Infrastructure

Based on the desk study research alone, the sources, pathways and receptors listed in the CSM are

considered to have the potential to be present as complete pollutant linkages.

INITIAL GEOTECHNICAL CONCEPTUAL SITE MODEL

The Lowestoft Till and any clay horizons of the Kesgrave present the potential for shrinkable soil conditions,

which may present hazards for foundation design in relation to the vegetation on site.

The former industrial use (including mining) of the site may present hazards from the thickness of Made

Ground, or in-ground obstructions, such as former foundations or service runs.

The presence, beneath the site, of Chalk may have resulted in the presence of natural and/or mining cavities

beneath the site, which presents hazards for foundation and drainage design. The natural cavity hazard is

assessed to be of significant risk and will warrant suitable design mitigation measures: including specialist

foundations and an alternative to the use of soakaways.
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CONCLUSIONS AND RECOMMENDATIONS FOR FURTHER WORK

The initial contamination CSM has identified several potential pollutant linkages, from various potential

sources.

The initial geotechnical CSM identified several ground-related hazards with potential to affect the proposed

development.

These initial CSMs should be further assessed by means of a Phase 2 (Intrusive) investigation. The

investigation should seek to identify:

The thickness and nature of any Made Ground on site

An initial assessment of the nature and extent of solid- and vapour-phase contaminated ground on

site by means of sampling and subsequent laboratory testing

Measurement of the depth to groundwater beneath the site and, if encountered, an initial assessment

of groundwater quality

Installations and monitoring to assess the gaseous-phase (landfill-type gases) linkages

Soil shrink-swell potential

The presence of cavities or evidence to suggest the presence of cavities (natural and mining)

These requirements could be met by means of borehole and trial pit exploratory holes, with sampling, in-situ

testing, well installation, and subsequent laboratory testing.

Chemical laboratory testing should be for a broad range of determinands including:

Heavy metals and metalloids

Non-metals, including cyanide

Petroleum hydrocarbons

Organic solvents (including halogenated varieties)

Polycyclic aromatic hydrocarbons

pH (covering acids and alkalis)

Phenols

Poly-chlorinated bi-phenyls

Asbestos

Testing for the presence of APIs (Active Pharmaceutical Ingredients) is only likely to be required should the

intrusive investigation reveal macroscopic evidence to suggest their presence on site.

As the use of soakaways will not be permitted at the site there is no perceived need to perform infiltration

testing.

The site is recorded to have been subject to clay extraction and there is a known association between clay

extraction and chalk extraction for brick making. Therefore, although there is no record of chalk mining having

occurred at the site, the risk of mining cavities being present cannot be discounted.
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Thus, it is further recommended that the potential for cavities (mining and natural) beneath the site be assessed

by means of a geophysical survey. The use of Electrical Resistivity Imaging would, likely, be the most

applicable at this site but would require clear use of the external areas of the site to maximize the useful data

(that is to say, the car parks would have to be substantially empty and subject to only infrequent use during

the survey).

Phase 2 investigation conducted whilst the site remains operative will, necessarily, be somewhat limited in

scope and subsequent, supplementary, investigation should be anticipated once the site is fully accessible.

The conclusions of this report should be approved by the Local Authority as soon as possible to avoid delays

to the development.
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