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PHASE]d Existing Buildings.
Phased move of KLM, remaining A block, refectory and E block into new College bulding
Demolition of remaining A block, efectory and € block (8, C, C1, D, E, ET, R, T, LSW) Y consrocion s

out buildings and pumping station
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Phase 2¢
Decant into Sparts and STEM building

Phase 2d
Demolition of Sports buiding and temporary changing building

Demoli and Q Block

=== Construction Hoarding
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Report status and format

Report =
Rt pincipal coverage | Report status
B B
dra | drae Rl
1 Executive summary 210708
2 Intreduction 210708
[oesx study information and '

3 site observalions 210708
4 Fisldwork 210708

Ground conditions.
8 ancountered 29798
& |Laboratory testing 210708

- Prelrmary Engneeng

7 20508 | 21 070 |Frimmen Engmeeme
8 Chemical contamination 210708
9 Gaseous contamination 210708

el o ground
10 conditions on building 210708

materials
" Landfill Bsues 210708
12 | Furtner invastigatiens 21 0708
L Remediation statement 21.0708
1 |ormwings 21 0708

Note: A separate report has baen produced on classification of soils for off sita disposal.
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1 Executive Summary
General

We recommend the following executive summary is not fead in isalation ta the main
report which follows

Site , history and

The site is located towards Ihe centre of Twickenham and is occupied by Richmong-
Upon-Thames College Prior to development of the college in the 19305 old Ordnance
Survey maps record the Sie o be undeveloped although a tramay was recordiad nun
across the southern naf of the site

Atihis stage, the proposals are being deveioped however we understand that the existing
buildings are to be demalished ta make way for the new college buildings

Ground conditions encountered

Exploratory excavations generally encountered between 0:3-10m of topsail or made
ground arading into orange brown clays becoming sand and gravel considered to be
Kempton Park Gravel o depths of between 4 2-5.3m and locally 8.3m, St grey dark
grey clay considered to be London Clay was encountered undertying the Kerrptan Park
Gravel. Groundwater was encountered at between 11-3.5m in exploratary excavations
and waler levels of between 1.33-254m have been observed in standpipes instafied
across the site

Soil nfitration tests indicate that e near surface Kematon Park Gravel exhibit some
permeabiity

Foundation solution

We consider that spread type foundations wil be suitable option for the proposed
buildings located on the upper harizans of the Kemplon Park Gravels. A plled foundaton
solutian providing end bearing in the London Clay could alsa be considered. Ground
bearing floor siabs can be adapted however a suspended floor may be required far low
fise bualdings

Chemical and gaseous contamination

Elevated concertration of benzo(a)pyrene was measured in one locaton presumably
assaciated with ash and clinker contained i the soil Some hydrocaron contamination
also measured m two locations in the near surface solls Further supplementary
investigations recammenided in these focations to detemmine extent and risks (i any) 1o
groundveater

Based on gas monsonng undertaken 1o date, the site (s classfieg a5 characteristc gas
situation twe requinng some gas protective measures for new buildings subject ta further
monitoring. Hased on desk study information, Radon protective measures are not
necessary.

Eport Section 1 Fege T ol 1 “Tuly 2008
Revision D Report r2f STE1297R
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SECTION 2 - CONTENTS
2 Introduction
21 Objectives
22 Client instructions and confidentiality
23 Site location and radevelopment proposals
24 Raport format and investigation standards
25 Status of this report

2 Introduction

24 Objectives

241 This report describes a ground investigation carried out far the propsed
redevelopment of Richmond-Upon-Thames College, Twickenham,

212 The principal objeciive of the ground investigation was fo establish
ground conditions al the site, sufficient to identify possible foundation
solutions for the development and provide parameters nacessary for the
design and construction of foundations.

213 The investigation included an evaluation of patential chemical and
gaseous contamination of the site leading o the production of a risk
assessment in relation fo contamination,

214 Our brief also Included investigations and testing to allow dlassification
of solis at the site to be disposed of to landfill.

22 Client Instructions and Confidentiality

221 The invesiigation was carried out in May 2008 and reporled in July 2008
acting on instruclions received from Adams Kara Taylor (Cansulting
Civil and Structural Engineers), on behalf of our mutual clent
Richmond-Upon-Thames College.

222 This report has been prepared for the sole benefit of our above named
instructing client, but this report, and its contents, remains the property
of Sailtechnics Limited until payment in full of our invoices in connection
with production of ihis rey

223 The scope of the investigation was dafined by Adams Kara Taylor in
their briefing document ref. A041826 dated April 2008. The Investigation
generally followad the briefing document. The investigation
was also determined to maintain as far as possible the ariginal
investigation budget costs.

Ropar Section 2 Poge 1013 July 2008

Revision 0 Report ref STE1297TR
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Site Location and Redevelopment Proposals

The National Grid reference for Ihe sito is 515350,173810. A plan
showing the location of the site is prasented on Drawing STE1287R-01.

We understand the project will consist of the phased demolition of the:
existing buildings at Richmond Upon Thames College in combination
with and followed by:-

« Construction of temporary accommodation block 1o the south of the
existing campus.

A new four to five storey ‘L" shaped bullding approximately 250m
long by 40m extending lo piaying fiekds to the north of the site and
within the foolprint of the existing college buldings. and

« A potential residential development in the southem part of the site.

At this staga the layout and position of the buildings is being developed,
and no plans are currently availabla.

Report Format and Investigation Standards

smuzwsmmumw”wmhmmmdm
investigaion wih Seclon 7 prosenting an enginearing assessmont of
e Investigatory data.  Secton B prowides a_ fiek. sessssment
chemical coniamination based on readly suslable hisorc mmtds
of the sois and laboratory testing. Section 9 provides &
e et b e T gaseous contamination with
Saction 10, a risk assessment relating to construction materiais likely to
:se In contact vt the ground. Secton 11 discusses ssues rioled o

This integrates both a
aspects. The Investigalion was camied oul generally, and where
praciical following the recommendations of BSS930: 1999 "Code of
Pvamslursm Investigations’. The investigation process also followed
the principles of BS10175: 2001 ‘vastigaion of potentially
Contaminated Sites — Code of Practica’ In view of the clent's

for rapid of the the faliowing
elements, defined In BS10175, have baen completed and incorporated
in this report.

a) Phasel Preliminary Imaslhqaliﬂﬂ (dosk study and site
reconnaissanca|

b) Phasell Exploratory and main (intrusive) investigations

Report Section 2
Revision 0

Pogazols July 2008
Report ret STE1Z07R
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The extent and resut of the reliminary investgation (desk study) is
repones in Section 3. Fieldwork comibingd the exploratory inve tigaton
and main imvestigation stages inta ane phase vath the estent of these
works described in Sections 4 and & of this report, Any supplementary
investigations deemed necessary as a result of deficient information
obtained by investigabans, completed to date, are identified n Secton
12 Section 13 provides information on any remedial strategy and
speciication  required

Our investigations induded testing o allow classification of soils at the
ste for potentisl disposal 1o landfil Our report on this aspect is
separately presented

Status of this Report
This report is final based on our current instructions

This mvestgation has been caried out and repated based on pur
understanding of best practice. Improved practices, technology, new
information and changes in legislation may recessitate an alieration to
the report in whole or part after publication Hence, should the
development commence after expiry of one year fram the publicaton
date of this report then we would recommend the report be refered
back to Soitechnics for reassessment Equally, if the natwre of the
development changes, Saltechnics should be advised and 3
reassessment camed outif considered appropriate

Report Distribution
This report has been prepared t assist in the design and planning

process of the development and normally wil require distribution to the
followang parties, although this kst may not be exhaustive:

Pty Lo

Thert T T araton T efevence 3nd o peAnT

Uevalopar  Corfracar / prajeet | To enedia procedurss are  implmented.
mansger programeved and casied

Y
Ererarmer AGEncy T ground cortoled walers s afesed a
htam approvals in any remediation strate;
Thdlependant epesiore Guch a5 | 1o ensure proce: Sre mplemena:
NHEE | Buiting Eonol carnglarce with buiking reguistions

o deagn Eam Toprogess e esan

=2 To adviee i consruchion nsk (oerticaton and
management urder the Constnuction (design and
sEgulaions

Revision D

LT Tty 200
Report 12f STE1207R




() SUITECRNCS R

Egenion Roud, Twickenham

SECTION 3 - CONTENTS
3 site
31 General
32 Description of the site
33 Injurious and invasive weeds and asbestos.,
34 History of the sile
35 Geology and gechydrology of the area
36 Environmental study
37 Coal mining records
38 Radon
39 Enquiries wiih Statutory Undertakers
3.10 Flood risk
311 Shallow mining and natura! subsidence hazards
342 Borehole records
313 Mining and dissolution hazards.
3 Desk study information and site observations
31 General
311 We have carried out a desk sudy which was limited o the collection of
readily available information. This included:
a) Retriaval of published Ordnance Survey maps dating back to
1871 at 1:1250, 1:2500, 1:10000 and 1:10560 scales where
applicable.
b) Inspection of geclogical maps produced by the British Geolagical
Survey together with relevant geclogical mamairs.
¢} Consultation with Statutory Underiakers.
d) Stte reconnaissance
@) Other relevant published documents
Report Section 3 Page 10110 July 2008

Revision 0 Report ref STE1ZOTR
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Section ) was canied out by Envirocheck  The repart prepared by
Enviratheck 1 presented in Appendic M. In aodaion 1o retrieval of
historical and current Ordnance Survey data, Envirochedk provide
information cornpiled fram outsde agencies including. -

Environment Agency

Instiute of Kydroloay

Briish Geological Survey
Countryside Counol| Iur Wales
Scomen National Heritage
English Nature

The study did not extend to research of meteoralogical mformation or
consultation with other mierested pariies such as English Heritage
(ancent monuments), Ordnance Survey (survey control points),
Planning Authorities o Archaelogical Units.

Description of the Site

The site is postioned on the floor of & vide and flat bottamed valley
carmying the River Crane, the channel of which is located about 75m 1o
the sauth of the site and the Duke of Nathumberiand's River which is
located 300m to the west of the southern end of the site and 20m to the
west of the northern end of the site

The site is nccupied by Richmond-Upon-Thames College and can be
separated into three disinct areas as follows -

Northern - Playing Fisld and Car Park

The northern are of the st is predominantly fiat and accupied by open
space surfaced in bauminous bound materials and |ain to prass, forming
5 car park and playing field respectively. One masonry bullding s
pressrt in this rea and is cumently utlised as a sports hall

The central area of the site siopes gently 1o the south (~1 25(1: and is
occupied by numer of varying age betwezn
one and faur stories in height with 3 six starey tower located to the
south of the main bulding. The college buidings are occupied by
numerous depantments broadly covenng science. arts, socel scence
snd vocational disciplines. Anllary faciies are also present wihin this
area of the ste including chemical stores |ocated o the central eastem
areaof the site

Southern - Tennis Court and Playing Fields

The southem ares of the site slopes gently to the south (~1.150) and is
sepatated from the central area of the ste by Craneford Way and 2 ow
of residential properies. This area is ccunied by laying feids, 1an 1
grass. and teninis counts surfaced in bituminous hound materials.

Revision D

T 7T Tty 20
Report r2f STE1297R
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Collage anvirons

The northem boundary of the college carmpus 1= defined by Chertsey
Road with 3 residential development beyond. Chertsey Road is
constructed on & shaliow embankment reaching same 2m in height in
the north eastem part of the ste as the road approaches 3 bridge to

it over the Duke of Narthumberiand River. Much of the eastem
boundary of the college is marked by Egertan Raad, serving residential
properties to the east Blocks uf resluenuai prnnemes are located tm the
west together with a rugby ground with associated car parking: The
southem boundary of the sits \s defined by reslﬂennal properses off
Craneford Yay. Playing fields are located to the south of Craneford
eay

A plan shawing the observed site features and location of exploratary
points is presented on Drawing STE1287R-02

Injurlous and Invasive wesds and asbestos.
Injurious and invasive weeds

Our investigations exclude surveys 1o identify the prasence injurious
and invasive weeds. Under the Vieeds Act 1859, the Secretary of State
may serve an enforcement naice on the occupier of lend on which
irjurious wesds aré growsng. requinng the occupier 1o take action to
prevert e soread of inurious weeds. The Wieeds Act specifies five
Injunous weeds: Comman Ragwort, Spear Thistie, Creeping of Fislt
Thistle, Broad leaved Dock and Curled Dock The ‘idife and
Countryside act 1981 provides the primary controls on the release of
ron natve sgecies into the vald in Great Britam It is an offence under
section 14(2) of the act to ‘plant or otherwise cause to grow in the wild'
sy plants listed in schedule 8, pant | The only fiowsring plants
cumenty listed are Japanese Knobweed and Giant Knotweed We
recommend specialists in the igentfication and procedures to deal with
injunious and invasive weeds are appointed prir to commencement of
any warks on site or if apgropnate purchase of the ste. The presence of
such weeds on ste may have considerable effects on the cost /
tmescale in devaloping the ste

Goud guidance on injuncus and |nvasive weeds is provided on DEFRA
and Enviranment Agency web sites

Asbestos

Our investigations extlude surveys to (dentity the presence or indesd
sbsence of asbestos on ste Wve recommend specizlists in the
idertification and contral / dispasal of ashestos are appomted priot 1o
commencement of any works on ste or, if appropiate, purchase of the
ste. The presence of asbestos on site may have considerable efiects
on the cost /imescale in devsloping the site. There (s good guidance in
relanon to Asbestos avaiabie on the Health and Safety Executive (HSE)
weh site

Revision D
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34 History of the Site
341 An attempt to trace the history of the site has been camed out by
otaining copies of oid Ordnance Survey maps provided by
Envirncheck, These maps are presented in Appendic M, but have been
reduced from sizes ranging fram A1-AJ to Ad for ease of presentation
This size reduction affects the scale recorded on the maps. Vve can
provide A3 copies if required
342 The recent history of the site hasad on published Ordnance Sunvey
mags s summarised on the follovang table: -
Tz | Wstodeal Usege | Commenis ]
T — T Open s ] |FrcutunalTand i oo o e o o e o |
Marsh Farm |ocated o the sauth of t
Ry band bealod 200 io soulh
T S above [T
Fond racorded 10 the canio of the central araa of the sle
TG Ten Space & Tarivay Tocalud acioss tha souliarm conal sre of e
ramway ste, frking to 3 sewage worke lozsted 400m to the south
west
Gravel pi located 225m o the sauth
Pond oo longer recarded
[T B i
[Tas Ae above Wy Eapmmnnﬂlmsﬁmgn ks g ey
nat racordsd wihin 100m of the eastern site boun
rmaumunwcmmmnm
v
X Eoshove Es ahove
(T [Aeamore [ Fuither oxpansan o e sowags works Tiudig Ter ar |
shedge bedswithin S0 of the sastem ste boundary.
Asshore
TEE Tatral area of o | Resdental sevelagment nderwsy 10 nodh and a5 o1 e
oeeuprd bulding | 4o
As above
L YT 7 Ezsbore
[TBT | e recorded a5 F_(hqu Twids 1o rath of The se with fwe suspecied i rai]
Twickenham
TocmicaCatige | Bidinge o th constares ol th
Tennie touts locsed b he souhe sren of the e
T = ab0ve rEcarged | Sewage works recorded oz Gepot
53 C
L] A5 sbove 3000l | Az a507E
buildy
T s al A above
Ar rocouded
" F e ﬂsm
buikding snd playing corded to west
fslds recorded Fhebt rouni ncaisd ko th norh rscorind 5 rughy
wd_
T Tavoon 3 - —
mssmvnulsan ormer g rai shelex
[T 5 shove ,K 55
LT
pii L3} 5 sbove # 55
[TEE T
T Pom 1ol Tty 200
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Geology and Geohydrology of the Area
Geology of the Area

Inspection of the gealogical map of the ares (st 150,000 scale)
published by the Briish Genlogical Survey indicates the topography
local to the site (based on boreholelobservations recorded on the map)
is formed in the following sequence of soifs

Siista ox e Tikaly pe ity
chness ()

Varptor Vel | ol recorded W zand e | Vodeae
Gravel

[[Landon Ch T Ty Tow

I amEat G 2om Tlay sand, and | Low- Moderate
graves

LTI O Tl Lo

The soil types and assessment of permeabiity’s are based on
geological memoirs, N combination of our expenznce of mvestigations.
in these sol types

aquifer and

Enviracheck reports the site is locatad in an area designated 3 major
aquifer probably refiecting the desp geclogy comprising Upper Chalk.
which are likely to be reasonably permeable deposits contaning chalk
deposits, A major aquifer s defined by the Environment Agency in their
publication ‘poicy and practice for the protection of groundwaler” on
hghly permeable formations They are highly productive and sbie o
support large abstractions for public water supply and omer purposes

In addition, Envirocheck provide an extract of the groundwater
wulnerabilty map recording the soils containing the aquier is a high
leaching patential.  These soils have little abilty to attenuate diffuse
source politants. Non-absorbed difuse source pallutants and houid
discharges will percolats rapidly through them The groundwater
wuinerability map also records a sub class of sol tpe U,
(undifferentiated). In such a case there i insuficient mformation 10
dassify the soils zccurately end generally a default dass of H1 is
adopted A sub tass of H1 is defined as a sall which readily transmits
ligued discharges becauss they are eiher shallow ar susceptble to rapid
by-pass fiow directly 10 rock, gravel o groundvwater

Geohydrolagy - water abstractions

Envracheck regort five sostraction points within 2000m of the ste. The
cioses abstraction point lie2 858 o the namth-west of the stz and is
recorded as water supply related General use at 3 Thames Water
Sewage Treatent Works. The remaining abstraction points are located
in excess of 1500m and thus are nat considered further

Revision D
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2854 Geshydrology - source protection zone

354.1 Enviracheck does not record the site s lacated within a zone pratectng
3 potable water supply abstracting from a major aquifer (e a source
protection zone)

T Prge 5ot Ty 200
Revisian 0 Report 2f STE1207R



(S SULTECRNICS

Richrmond-Upor Thames Collage
Egeton Rosd, Twickerham

36

381

Environmental Study

We have mstructed Erviracheck to carry out 2 search of thew records,

30l repon an the folwing aspects: -

Agency and Hydrological

it Polition Cortrols (ARG

Discharge Consents to Contolled Walers
Efarcernent and Frohibtion Motices
Intagratrd pqwuuncanlmsrll’m
Nearest Suface Water Fe

FPolluson Incidents to kaﬂtkdw
Plosscitans elting 10 adnarised Pracesses
Pioseciaans I Cartollsd Waters

Red List Discharge Consents

Radioachve Subionca AU otssting (REAY

Waste

BES Recorded Landfil Stes
Integrated Polkion Control registered Waste

05
Registered Waste Trangfer Sites
Hazardous Substances

Flanning Ha2ardous Substance Consi
Flanning Hazardous Substance EMulcmnli
Geological

BGS Boreholes

BGS Flmld!d Mraral Stes.
M Surf auGlﬂcuy
Affacied

Rwver Quslty Dats

Water Absiractions

Groundwater Vidnerabity

Orft Daposts

Fluvial Indicative Fload Plain

Tidal I ndicat ive Flood Flain
ctaction Zones

Regetered Wadte: Treatment of
Disposal Sites

PO
Regitmsd Londd Stes

COMAH Stes
Exglosive Stas

HIHHS Stes

‘Shalkow Mining Hazasdls

Hatural Subsidence Huzard
Fadon Affoctad A

sz Radon Frotestion Massures
Industrial Land Use
Contemporar Putentially C

mpussnr-mlamm usa)
Fual Station Ertnes
1995 Fanning Agplicstans
(of possibie conlany
Poterialy Comtamaies U Vs (Past )

Sensitive Land Use

Adogted Grasn Bek
Unadopled Grean Belt
s of Outstandig Natural Beauty
Ertvaonmentally Sensitve Araas
Forest Parks
Local Nature Reserves
Marine Nature Reserves
Nasanal Nature Reserves

(Han W ater Relatad)

Palanihy Costuninatis Uses
(Watsr Pzl

Moo Drahond Transrission
Line

Mational Parks

| Sceric Areas
Hitrate Sansiive fsas
hiteate Vilnerable Zones

9
Sites of Specidl Sciertiia_terest

Specisl Aress of Conservaton
Spocial Protoction Amas

A copy of records produced by Envirocheck s presented in Appendc M

Revision D
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Envirocheck produce a wealth of factual database information
Although we can provide & discussion on each of the database topics,
this would produce a very lengthy document, but some of these
discussions would not be refevant to the aims of this report. As a
consequence we have extracted some of the relevant geotechnical
topics (including food risk) and discussed them in this secbon of the
report. Key enviconmental issues from the Envirocheck database are
discussed in Section 7

Coal Mining Records

uth reference to The Coal Mining Searches Law Sociely Guidance and
Direclory 1994, the site is not recorded 35 being within 5n area, which
has been affectsn by past or present coal mining, or Minerals worked n
3ssoriation with cosl

Radon

Weh reference to the Bulding Research Establishment (BRE)
publicabon "Radon guidance on protedive measures for new
dwellings”, (2007) the site is located where no protection is considered
necessary In addition, Enviracheck use the Briish Gealogical Survey
database 10 review reported radon levels in the area in which the sie is
located to establish recommended radon protecbion levels for new
dwellings. The database confirms the BRE recommendations.

The Bulding Ressarch Establishment publicaton has rot besn
prepared for non-domestic buidings, however, protection from radon at
work is specified in the lanising Radiations Regulaions 1985, legisiation
made under the Health and Safety ot Work Act adminestered by the
Health and Safety Executive (HSE) The technical guidance contained
in the present report may be of use 1o designers and builders of new
Spuctures whose fom of construction and Companmentation is similar
ta housing and whers the heating and vertilation repime is similar o
that used in hausing. This Is likely to include small office buldings and
primary schools  Further information s contained in the HSEBRE
guide "Radon in the Workplace™

Enquiries with Statutory Undertakers

Ve have contacted the following Statutory Undertakers (SUs) to obtain
copies of theif racordsin order 1o avoid damaging their apparatus during
our fieldwork activities: -

3} Briish Telecommunicatons plc
b} Transco

Thames VWater

6 EDF enery

&) Virgin Media
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Coples of responses received prior to publication of this report are
peeserted in Appendix L. These recorts have been ohtained solely for
the puposes described above. Some of these records have been
obtained from the Intemet and from our database wihout contacting the
statutory undertaker direct Occasionally, SU infarmatian is recorded on
drawings larger than A3, and thus cannot be easily presented in this
report  In such cases we wil copy the camespondence but not
incorporate the drawing in this report. and maintain the records on our
office file

382 Momally Statutory Undemakers drawings record the  approximat
location of their servces, Ve recommand further on site investigations.
be undertaken ta confirm the postion of the apparatus and thus
establish the eflact on the proposed development and the necessity or
otherwisa far the permanent or temporary diversion of the service o
allow the construction of the development to safely and successfully
praczed

383 It should be nated that statutory undertakers’ records normally exclude
privale serices. Ve were however provided vath plans of the sit
which included private Services prior to our investigatons

310 Flood Risk

3a01 The Envirocheck report indicates that the sauthemn, northem and areas
of the eastem and western houndaries of the site are located within 3
fluvial fiood pizin. Ve would recommend that clarificaton of flood risk
and its mplications be sougnt with the Environment Agency

amn Shallow mining and natural subsidence hazards
ERRR] Enviracheck use the EBritsh Geological Survey database to establish

hazard ratings for shallow minings and matural subsidence hazards
The database indicates the following ratings far the site

3)  Shallow mining hazard rating No hazard
©) Potential for collzpsible ground stability hazard No hazard
€] Potential for compressible ground stability hazard No hazard
d) Potential for ground dissoktion stability hazard Very Low
&) Potential for landside ground stability hazard VeryLow

f)  Potential for running sand ground stability hazand Very Low

) Potential for shrinking or swelling clay ground stabily hazard
Moderats
T Tog Tori0 Ty 2000
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Borehole Records

The British Geological Survey (BOS) retain records of boreholes fommed
from ground investigations carried out on 3 nationwide bass. A pian
showing the location of the boreholes within 1000m of the sfe is
praduced in the Envirocheck Report presented in Appendi W

We do not narmally chtsn copies of these records but can da on futher
instructians. There is normally a charge made by the BGS for retrieving
and copying these recards

Mining and dissolution hazards

Envirntheck's datsbase indicates two BGS recorded Mineral Sites,
Mogden Sand and Ballast Works, located 538m 2nd 740m 1o the forth
east of the site excavating Sand and Gravel by opencast methods fram
the Kerrplon Park Gravels. Bath of the stes are recorded as no langer
active

Mumérous local excavations both on and adjacent 1 the ste are
recorded an the historic maps praduced by Enviracheck dating hetween
1874 and 1983, with excavalions recorded as sand and gravel oits,
ponds and sewage works
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SECTION 4 - CONTENTS
4 Fieldwork
41 Genaral
42 Site resirictions.
43 Exploratary trial pits
44 Light cable percussion boring
a5 Driven tube sampling
45 Dynamic prabing
aT Measursmant of andfill yps gases in gas monitoring standpipes
a3 Sampling strategy
4 Fieldwork
4.1 General
411 Fieldwork comprised the following actvities:
«  Excavation of twenly six exploratory Irial pits using hand tools
‘with soil infitration tests undertaken in eight if these
«  Excavafion of six exploratory boreholes using cable and tool
percussion driling techniques
+  Excavation of twenty one exploratary boreholes formed using
o ubo semping oquipment with intation et uncertoion
in two
. Dynavmcmr-a penelration testing in thirteen locations
412 A plan of the site showing observed/existing site features (including site
reconnalssance notes) and position of exploratory paints is presented
on Drawing STE1297R-02. The pasition of exploratory points shown on
these plans is approximate only and confirmation of these posilions is
subjact to dimensional surveys, which is considared outside our biri
413 The axtent of fleldwork activities and position of exploratory points were
defined by the Client’s Engineer, and were subsaquently amended on
site to account for access restrictions.
414 Exglorsiory poinls wero. posiond fo_gvad krown locations. of
underground  servics, lo avod possible location of
foundations bit were also positionad 1o provide a reasonable Mmm
of the site.
Repart Section 4 Page 1ol T July 2008
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Prior to commencement of exploratory excavations an electronic caole
Iocating ol was used to scan the area of the excav: IF wie
received a response o this equpment then the excavation would be
relocated

All soilsirocks expased in excavations were described in aceordance
with BS5830 1898 “Code of Praclice for She inveshigations”.

Site Restrictions

The site is occupied by @ active sixth farm college, because of this the
rmajonty of the mirusve mvestigations were camed out during the half
term week including 3 bank holiday to minimise disturbance to the
normal pperation of the caliege [t should be noted however, that access
was resvicted to cenain ¥Eas due to ongoing Examinatons The
method of mvestigation was alse resiricted tn small diameter equipment
lo minimise surface damage which would have been caused by
machine dug trial pits although tral pits would have produced the most
informatian

Exploratory Trial Pits

Trial pits SAD1 to SA10 were excavated using hand tols 1o 3 madmum
depth of 1.5m t undertake infilration tests. Trial Pits TPO1 to TP14
were excavated using hand tools to @ maximum depth of 2m to expose
existing foundation amangements to existing buldings within the site
Trial pits TP14 to TP 18 were excavated using hand iools to 3 maximum
depth of 0 7m to samie the near surface soifs

Trie mial pit xcavations wers backfilled with excavated material, which
was compacted usng hand held ramming tools. The surface was
reinstated tn match the anginal surroundings. A Geatechnical Engineer
supervised the excavalions

Sampling and logoing was camed out as tial pd excavations
proceeded The densty of granular soils encountered in sxcavaions
was gauged by the pase of excavation

Soil samples for subsequent laboratary determination of cancertration
of chemical contaminants were taken fram the sides of tial pits usng
clean stainless steel equipment and stored in new plaste containers,
which were labelied and sealsd  The stainless stesl famphng
equipment was cleaned with deionised water between ssmpling ponts
Samples from below access depth into trial pits were taken a5 3 sub
sample from soil contained in the excavator bucket, discarding any soi,
which may have been in contact with the bucket. If s a consequence
of visual or olfsctory evidence, a sample was suspected W be
contaminated by organic matenal, the samale was strsd i an amber
oiass jar with 3 FTFE sealing washer
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Soil samples for subseguent ‘physical and classificaton’ laboratory
testing were taken fom the side of mal pits. The sample was placed in
a plastic bag and subsequently sealed and labeled  Samples for
moisture contert determination were placed in sealsble tns and
sopropristely labelled. Moisture content samples were taken 1o the
Isboratary for testing within 24 hours of sampling

Soil samples were taken to meet the requirements of dass 3,4 or § as
described in B558300 1998 table I with the sample sizes in
accordance with Table 3 of the same standard  Sample sizes were
appropriate for the laboratory test being considered

Sal infilration tests were carried out in trial pits SAD1 ta SA10 at depths
of between appraximately 08m and | 0m. The infilration tests were
carmied aut fallawing the procedures described in the Building Research
Establishment (BRE) Oigest 385 (2007) ‘Soskaway Design” I
addition, variable head tests were undertaken in driven tube sampler
boreholes DTS08 and DTS17 at depths of between 0.5-2 Om follawing
methods described in 85 5930. 1999 ‘Code of Praclice for Sife
Inveshigations® {section 25) Records of the test resulls and
calculations to determine the soil infilration rate are presented in

jox D, The rate at which water placed in each trial pit, dissipated
was mlatvely sow and only one test cyce (the BRE Digest
recommends three) could only be camied out in one day's fisldwork
The test results have been used to produce a sol infitratian rate for
each test cyde, using the methods described in the BRE Digest

Light Cable and Tool Percussion Bering

Borehales BHO1 to BHOB were excavated using light cable percussion
boring techniques as described in ES5830° 1899 farming 150mm
diameter holes  Termporary casing was sdvanced within the borehale
excavation to maintain the stabilfy of the hole When groundwater was
encountered the excavation was temporarly halted t adow for
woundwater observations to be made.  Following groundwater
cuservations the casing was advanced vithin the hole and the
Ilocatonfocations of the water stikes recorded The casing was
subsequently advanced ta maintain the stability of the borehole and seal
off the wiater to prevent further ingress. Additional records wer taken
when (and if) the casing produced 3 seal against water ingress Vihen
oustructions were encountered 2 chisel was employed to break through
the obstructon. Time taken to progress the excavation using the chisel
is recorded an the borehole fags

On completion of excavations the boreholes were backfiled with
excavated soils compacted using dnlling tools.
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Shil samples for subsequent laboratory determination of concentration
of chemical contaminants were taken from ‘imact bulk disturbed
samples obtained i the cutting shoe of the driling g A sub sample
weais obtained discarding soil, which would have been in cantact with the
driling rig cuting shoe with the subsamples taken using clean stainless
steel equipmert, In all cases the stainless steel equipment was cleaned
wath delonised water hetween sampling with samples stored in new
plastic containers, which were lzbelled and sealed

Water samples collected for taboratory of
chemical conaminants was taken from the huahnle using new
proprietary plastic bailing equipment The samples were placed in a
new green bottle, quickdy sealed with 3 screw cap with a PTFE washer
and subsequently labelled.

Bulk soil samples for identfication or subsequent ‘classification’
Isboratary testing were taken from borehole cuting equipment  The
sample were placed in 3 piastc bag and subsequently sealed and
tabelied. Bulk sol samples were taken to meet the requirements of
class 3,4 or 5 as descrived n BS5830; 1999 with the sample sizes in
sccordance wih Table | of the same standard. Sample sizes were
appropriate for the laborcatory test being con sidered

‘Undisturbed’ 100mm diameter samples were taken in cohesive soils
when considered appropriate using 3 general-purpose open fube
sampler. VWhilst we tied to obtain class 1 samples to BS5930 (1898)
dass 2 samples were more llkely (refer BS5330 1988 for an
explanation). The undisturbed sample was obtained in 3 plastic liner
and sealed with wax prior 1o [abeling. The number of blows of the
standard driving hammer is required 1o obtain the sample is recorded on
borehole records.

Standard Penetration Testing (SPT) was camed out 3t reguier
frequencies in the borehole  The test was carmied out in accordance
wih BS1377 1390 Part 8 Mathod of Test for salls for Civil Engineering
Puposes’ (methos 33). Detals of the test, a5 required by BS1377.
1980 are recorded in borshais records. The dnve rods were type AW
up to 20m denth and type BW for depths in excess of 20m. Sarrples
taken from the open sampler (SPT) were placed in a plastic bag, sealed
and labslied. |n coarse granutar soils, 3 <olid G0” cone may have heen
used to replace the SPT cutting shae. This test is reported 35 SPT(C)
A graphical summary of standard penstration testing is presented on
Drawings STE1 287R-033, 03 and -03c

The borehole excavations were formed by drilers accredited by the
Briish Dirfling Association with samples relogged by an experienced
Geotechaical Engineer

Records of boreholes formed by light cable and toal percussian driling
technigues are preseried in Appendix E

Revision D

LTy Tty 20
Report r2f STE1297R



(S) SILTECHNICS T

Egeton Rosd, Twickerham

4410

4411

45

Gas snd water monforing standpipes were installed in boreholes BHD1
10 BHOE. The stanipipes were installed fallowing te recormendatons.
of BS5830 1939 “Code of Pradice far Ste /ovestigations® figure F1

Details of the standpipe installation are recorded on Drawing
STE1707R-05

Water levels in the standpipes have been measured during two retum
wvisits to the site (monitoring scheduled for a further 4 manths). VWater
levels were messured using 8 measunng tape calibrated in Tmm
intarvals with an electronic end piece, which emits an alam sound in
contact with water Water lzvels are measured from ground lavels at
the borehole positcn. Records of water levels are presenied in
Appendic K.

Driven Tube Sampling

Horeholes DTS01 1 DTS21 were formed using driven tube sampfing
equipment, Oriven tube sampling comprises driving 1m long steel
sample tubes, which are scréw coupled together of coupled 1o
extension rods and fitted with a screw on cutting edge. The sample
tubes are of various diameters, generally commencing with 100mm and
reducing, wath depth, to 50rmm, and include a disposable plastic liner
wiich Is changed between sampling locations in order to kmitthe fisk of
cross cortamination On completion of excavation the Imer containing
the sample is cut open and the soil sample logged by a geo-
envimamertal engineer Borzhale recards are presented m Appendix F

Samples for determination concentration of chemical contamnants are
taken fram samples cbtained in the disposahle tubes as sub-zamples,
using stainless steel sampling equipment, which 15 cleaned with de-
ionised water

The driven tube sampler ootains samples of quality class 3 or dassd in
sccordance with Table 2 of BS5330 1899 Tode of Practice for Site
investigations’

Records of boreholes formed using driven tube samphing technigques are
pressnted in Appends< F

Dynamic Cone Penetration testing

Dynamic Cone Penstration (DCP) testing was camed out in buele
Iocations, Cynamic Cone Penetration testing corsists of driving 3 50mm
diameter, 80° cone into the ground, via an anvil and extension rods with
successive blows of a freefall hammer. The number of blows required
o drve the cone each successve 100mm (N100) is recorded,

Dynamic Cone Penstration testing was camad cut followng BS1377
1880: Pan 8 ‘Mefnods of test for soils far Ciuil Enginesning Purposes”
(method 3.2) and the apparatus used was categorised as ‘Super heavy'
(DPSH) in accardance wih the standard
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463 Equivalent Standard Penetration Test N value derived from Dynamic
@ Panetration test data is presented in graphical format on Drawings.
STE1297R-04a and b.

47 Measurement of Landfill Type Gases in gas monitoring
standpipes
471 ‘The concentrations of landfill iype gases collected within gas mniloring

standpipes installed in borehcies BH 01 to BHOB was measured using &
portabla infra-red gas analyser (model GA2000 plus, manufactured by
Geotechnical Instruments]. Initially the gas analyser was connected to
the gas valve an the lop of fhe standpipe to allow the flow fate 1o be
measured. Essentially this is @ measurement of gas pressure produced
in the standpipa, which is compared with atmospheric pressure at the
time of measurement ta produce an equivalent gas flow’ in Ur. The
equipment used is capable of measuring io an accuracy of 0.1khr;
below ihis the gas num records zora flow. Following BSB485:2007
‘Brifish Standard Code of Practice for the Characterisation and
trom g gas in affected ' (clatse 6.1), we:

sssumo flows of 0l whan e gas analyser reads ero, Hus
producing & pessimistic gas flow rata in our assessment of ground

passes.
472 Following measurement of ‘flow’ ihe gas analyser pumps gases
contained in the standpipe through the analyser for a period of about 30
ds 1o allow a continuous maaurmr\lnl\ur\dl‘llwpagm The
analyser then measures ‘peak’ and ‘steady’ concentrations of the
fallowing gases.
= Methane (CH,)
+  Carbon dioxide (Coz)
*  Chogen (O;)
*  Nitrogen (N}
473 The ambient atmospheric temperature and barometric pressure was

also recorded at the site. To datermine If the atmospheric pressurs Is
rising or falling we intarrogate the intsmet on a daly basis.

474 Methane in_concentrations of between 5 to 15% In air is potentially
explosiva. The 5% methana cancentration in air ks defined as the Lower
Explosive Limited (LEL). The gas analyser measures a percentage
the LEL. For example, 10% LEL equates fo 10% of 5%, ie. 0.5%
methane concentration in air.

475 Records of gas moniloring data are presented in Appendix K.
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48 Sampling Strategy
481 In general we adopted a judgemental sampling strategy in relation 1o
patential chemical contamination The location and frequency of
sampling was £arried out in cansideration of the following -
i} Location of petential contamination sources
i) Topography
i) Geology (including Made Ground)
iv) Nature of development proposals
Sampling for ph testing was also judge with
the frequency and location of sampling relating to. -
i} Geology
i} Topography
iii) Nature of development proposals
482 Samples are stored for a period of one manth following issue of this
report unless otherwise required
LTI Tty 200
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Ground conditions encountered
Solls

The exploratory excavations encountered soils, which, in aur opinion,
were identified as follows in order of superposition:-

sither
+ Dark to light brown grey and arange sandy silt o silty clays with
gravels and cobbles of brick and fiint gravels. between ground
level and average depth of 1m and locally 1.9m adjacent to
existing foundations.

Brown grey and orange gravelly sand and sandy clay or light 1o
dark brown sandy sill between ground level io between 0.3-1.0m
considered to be made ground or topsoil these deposits graded
into:-

+ Looss becoming medium dense orange brown clays and sits
becoming sands, sands and gravels to an average depth of 5m,
locally to a depth of 9.3m considered to be Kempion Park Gravels
Stiff becoming very sUff blue grey clay considered 1o be London
Clay to a dapth in 6xcess of 25m,

With the exception of Made Ground, the investigation generally
confirmed published geological records.

Topsoil

As a practica we have adopled the fallowing policy for description of
topsol. If the surface soil exhibils a visually significant organic content
and darker colour than fhe scia n averfies {whioh are considerad to be

naturally deposited) then we ibe the sail as topsoil. In some
cases it is difficult to vhunﬂy ﬂ-smngulsn the Interface between topsoll
and subsolls below, which may also exhibit an organic content, and in

Report Section 5
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such cases we wil adopt an estimate of the interface but may also use
the terms ‘grading inta’ with some defining depths

522 It topsoil deposits include materials such as ash, bick and other man
fmade mraterials, or the topsail overies made ground deposits we wil
term the matenial ‘made graund’, even though it may ill be able to
support vegetable growth, and patentially reused as fopsoll

523 Topsoil can be classfied following a number of test procedures as
described in BS3882: 1884 'Specificafion for Topso, to allow its uses.
to be determined. We 0 not carmy out such testing unless specifically
instructed 1o da 5o

53 Groundwater

531 Groundwater inflows were observed in most of the exploratory
excavations. A summary of our observations is tabulated below
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i) e & mn
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532 it should he noted that water levels will vary depending gensrally on
recent weather condtions and only long term menitaring af levels in
standpipes wil provide 3 measure of seasanal variations in groundwater
levels Vve are scheduled to monitor the borehales over 3 B manth
period following the investigation. We have undertaken twa of the
scheduled wisits to date with the measured water levels provided in
Appendix K. Ve will provide the remaining depths on completion of the
monitonng
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54 Existing foundations

4.1 Generally, and where passible trial pit excavations exposed exisbn
(seemingly spread) foundations Incated on the upper (oranular)
norizans of the Kempton Park Gravels

5 LT Ty 200
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SECTION 6 - CONTENTS
6 Laboratory testing
6.1 Classification and physical lesting
82 Chemical testing
6 Laboratory testing
[X] Classification and physical testing
611 Laboratary testing was camied out as deamed necessary and limited to
the following: -
= Inaccordance with BS1377: 1980 “Methods of Tast far Sails for Civit
Engineering Purposes”,
a) Classification tests’ (1o par 2)
0 Determination of moisture content (method 3)
i) Determination of the liquid limit — one point cone
penetromater method (method 4.4}
i) Determination of the plastic limit and plasticty index
{method 5)
W)  Determination of paricls size distribution - wet
sieving (method 9.2)
b)  Comprassibility, parmeability and durabillty tests (to part 5).
] of
properties.
€) Shear strength lests (lotal stress) (o part 7)
i Determination of undrained shear strength in triaxial
compression without measurement of pore prassure
(method B).
d)  Compaction related tests {to part 4)
i) Determination of the California Bearing ratio (CBR)
(test 7).
612 Laboratory testing was carried out by an independent specialist testing
house, which operates a quality assurance schem.
Repart Section 6 Page 1ol 2 July 2008
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613 Coples of laboratory test result centificates are presented In Appendices
GandH.
6.2 Chemical testing
621 testing was carried out as deemed necessary and carried
out using the following techniques:
*  Using inductively coupled piasma — aplical emission spectrometry
(ICP-OES), determination of cancentration of
i) Metals
i) Soluble sulphate content
= Using gas ~ mass G of
the concentratian of
i) Polycyciic aromatic hydrocarbons (PAH)
»  Using i 3 pH
= Using gas chromatography — flame ionisation detection methods,
determination of concentration of Total petroleum hydrocarbons
and speciation of the same.
«  Determi of
621 Laboratory testing was carried out by an independent spacisiist festing
house, which operates a quality assurance scheme.
622 Coples of laboratory test result certificates are presented in Append |
Repart Section 6 Page 20l 2 July 2008
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71 Genaral description of the development

72 Building foundation design and construction
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74 Ground floor construction

75 Sarvice trench excavations

76 Infilration potential

T Pavement foundations

T Engineering Assessment

7.4 General Description of the Development

744 The following assessments are made on the investigatory data
presented in the preceding sections. of this report and are made with
reference lo specific nature of the development.

742 We understand the project will consist of the phasad demolition of the:
existing bullaings at the College in combination with and foliowed by:-

« Construction of temporary accommodation biock 1o tha sauth of the
existing campus.

A new four to five storey “L" shaped bullding approximately 250m
long by 40m extending to playing fields to the north of the site and
within the footprint of the existing college bulldings, and

= A potential residential development in the southem part of the site.

713 At this stage the layout and position of the buildings is being developed,
and no plans are currently available.

714 Should the development proposals changa then it may be necessary to
review ihe investigation and repor,

72 Building Foundation, Design and Construction

721 Definitions of geotechnical terms sed in the fallowing paragraphs are
provided In Appandix A

Report Section T Page 10l 11 July 2008
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In our opinion the naturaly deposted Kerrpton Park Gravels wil
aequately support low rise buildings on spread type foundations, The
Kermptan Park Gravels generally below 1m are granular and thus therr
valume wil not be influenced by changes water content due ta demands
of major vegetation atthe site. Based on the above, in combination with
ground conditions encountered on site, we recammend foundations
extend 3 minimam of 1m, bekow existing or proposed ground levels
whichever provides the deeper foundation with all foundations
penetrating any matde wounu deposits by at least D.3m subject to an
overall foundation depth of 1m. It should be noted at this stage that
demaliton of emsﬂng bulldings in combination with remaoval of
foundations will cause disturbance of near surface soils thus requinng
deeper new foundations where new buildings intercept footprirts of
existing

Ve consider it fikely there are Some air raid shefters on site, based on
our interpretation of Ordnance Survey maps and from knowledge of
merrbers of the college estates department The approximate Iocaton
of the air raid sheliers fs shown on drawing STE1297R-02. Some of
these shefters would have been remaved as part of the consiruction of
the music bulding but an eanhworks mound remains on site in the area
of the farmer shelers outside footprints of existing buidings. Borhole
DTS15 formed in this area encountered concrete at shaliow depths
petentially confiming an underground structure in this area. Clearly
there is 3 risk of encountering underground structures in this area,
requiring removal in areas of new buld and consequential increase n
foundation depths. AL this stage and due to time resticlions associated
with our fieldwork activites insuffient information is available tn cleary
define the lateral and vertical extent of these potental fommer air raid
shelters

Essentially, in our opinion, the Kempion Park Gravels deposits wil
behave as a granular matenal  Calculations based on an angle of
sheaning fesistance of 33°, a foundation depth of 1m with groundwater
levels located at the base of foundations, ndicats following bearng
values for pad type faundstions

Tivsumm d bearng
valu alue pressurz
(KHwY) ) Hne!
15% 750 280 260
T g} 700 7%
25K EL) 300 200
3 030 20 T
36% 980 340 180
EETS 0 75
A

The presumed bearng value has besn derived from the ubimate
bearing value by applying 2 factor of safety of 3, and the allowable
bearing pressure derved to it total sattlerent The aliowable hearng
pressure for 3 concrete strip foundation located at the same formaten
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level as the pad foundation would be identical to that described atove
for a 1 Sm square pad foundation

It is difficult to accurately predict the amount of total and differential
movement caused by consolidation of the foundatons supporing
subsolls, however, providing foundation stresses do not exceed
allowable bearing pressures provided in the precedng paragraph,  Is
suggested that total setdement would be small and probably less than
25mm. Differential setlement is ttally dependant upon the vanation of
foundation Inads and consistency of the supporting ground. Assuming
the foundation lnads are reasonably uniform, we suggest that differantial
settlement is unlikely to exceed say 15mm betveen adacent pads. ftis
likely setiiernent will be fully achieved within say § years of construction

The Kempton Park Gravels deposits encountered in exploratory
excavations are cansistent and will provide uniform suppodt 1o
foundations  In the unliely event foundation excavations encounter
clay deposits, we recammend foundation excavations confinue to locate
granular soils.

It is dificut to predict the stability of trench sides from borehale
investigations. Generally we anticipate sorme overbreakdinstablity n
more granular (oose) deposts of the made ground and Kempton Park
Gravels producing a wider than planned trench widths resultng in an
increase in the quanty of foundation concrete to fil voids produced by
instabiity of trench sides. The nisks of encountering groundwater
increase significantly at depths below 1.3m vath groundwater inflaws
pramoting collapse of rench sides and the constructon of 3 successful
spread type foundation difficult

Alinough t is likely that a spread foundation solution wil be suffioent for
the propased buiiding, piled or raft foundation salutions could also be
adapted and the following paragraphs provide nformaton relating 1o
these solutions.

Piled Foundations

A pied foundation would transmit superstructural lnads dowin through
the Made Ground inta the Kempton Park Gravels and London Clay at
depth to ohtain end bearing and shaft adhesion support  The difficuity
of driving or borng ples through these deposits wall need to be
considered by any specialist pling company and vill affect the method
of pile installation. It s impartant o note that the Kempton Park Gravel
deposits inude groundwater which will affect the method of pile
instaiation

For the pumposes of producing a preliminary pile design foundatan
scheme, we have produce the fallosing report paragraphs based on the
following idealised soil profile.

1taBm  Kemgton Park Gravels
810 23m+ Londan Clays
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72101 Lt i acnkory kit Lokl 11 o K
d using the following

Ot = ks v x tand

72102 We have assumed loose density parameters taking into account the
likelihood of soll disturbance during excavation of pile bores (refer
Tomlinson — Foundation dasign and construction’ — sevanth edition)
The following parameters must be considered estimates only. Detailed
design must be underiaken by a specialist piling contracior who is
familiar with installation of piles in this gealagy.

for loose conditions let ¢ = 30 * (angle of shearing resistance)

Let av

9kN /m * x depth and assume & = 20 * (soil pile friction angle)

Where, kv=08k  Tomiinsan, 2001 (p206) ko=1-sing =03, then
k=04

Then (% = 0.4x tan 200xavx As = 0. 1454 x o

Where, v = average effectiva overburden pressure over depth of soil
hylr mﬂ 4= area of pile shat.

above we can provide the following information for
pﬂlelnsry plle design purposes based on the bored pile solution
rough 10 aramlar Harmpton Fark Gemvel daposlts

Swrata |n.mw Shat adhesion | End bearing factor
i o em Bemate oowy e | W

Gravel deposes | 2.755% A8 (@)

§ 6 16,53 x As (@6m)

Table 7240

A factor of safely of 25 on the ullimate load as given by the sum of the
base resislanca and skin riton should i seffement ol the working
load to tolerabla values although we racommend sattlement should be:
varified by Ioad testing in advance of main piling,

7241 Preliminary pile design parameters (London Clays)

72111 The ullimate shefl adhesion for bored piles in London Clays Is
determined by the following relationship.

O =Cuxa xAs

Where @ = adhesion factor and (1 = average undrained shear
strength (kN/r'),
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72113

72114

72115

72118

Measured undrained shear strength determinations have been used to
‘callorate’ the convarsion of standard penetration test data 10 undrained
shear strength with a summary of undrained shear sirength data in the
London Clay shown an Drawings STE1287R-03a and -03c. A
suggested relationship between undrained shear strength and
penetzation inlo the London Clays is shown on Drawing STE1297R-03¢.
based primarily on shear strength daterminations. This relationship can
be used to delermine Cu .

With reference to ‘Guidance notes for the dasign of straight shafted
borad piles in London Clay’ produced by the London District Surveyors.
Association, the Cux e value is limited to 140 KN/, (approximately
equates to a maximum undrained shear sirength of 235KNim’) unless it
can be demansiraled that higher values can be adopted by pile testing

It is important to exclude water from pile bores in the Londan C\uyi h
avold further sofening of these solls which would reduce the sh
adhesion support o the ple.

The ulimate end bearing capacity for bared piles terminating in the
London Clays Is derived from the following relationship.

Qhu = Nex CuxAb
Where Ne = end bearing capacity factor = 9

Cn = undrained shear strength (kN/m*) at the pile toe
Again, Cis can be obtained from Drawing STE1297R-03c.

Utiising the above we can provide the following information for
prefiminary pils design purposes based on the bored pile salution in the
Londan Clays.

Swata Depth (] | Shait __adhesion | End bearing factor
| : (WM}

1= L factors (kim') oo
London Clay (@ = | 8% 2m incroase linearty rom | Increase insary from
as) 59 x As (@5m) 585 x Ab (G@6m) lo
1090 K AB(@23m) | 1350 & Ab (@23m)

Table 72116

Where As = Area of the plle shaft (")
Ab = Area of the pile base ()

The adhesion factor, @ of 0.6 in the Landon Clays has been obtained
from guidance provided in ‘Guidence notes for the design of straight
shafted bored piles in Landon Clay’ praduced by the London District
Surveyors Association, and assumes the following:

= There are nio water seepages in the London Clays
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Piles are not constructed using drilling fluid (eg bentonite) or
continuous fight auger

The pile design is dictated by verfical compressive loads

= The piles are concreted within 12 hours of start of boring in the
London Clays (or 12 hours below casing depth)

The published guidance recommends the adhesion is fimited to
140KN/m” which equates 1o limit on the undrained shear strength of the
clays of about 235KN/m”, This limit could be reconsidered f pile testing.
s carried out to demonsirate higher values of shaft adhesion.

72117 The sum of shaft adhesion and end bearing will need to divided by a
factor of safety ranging from 3 to 2 subject 1o tasting of installed piles,
The foliowing is taken from guidance in the publication described above:

Toad Fastor of
load test to confirm | working plies to 1.5 safety
1x
3 =3 3
e Thoiwonnapies | 25
Canstard rate of V% of warking ples. 225
Mainiained load lesl | 1% of warking pses. 20
Fable 72117
7212 Pile Design and Installation
72421 We have endeavoured to provide sufficient information to allow detailed

design of piles to be compleled. Tha above pile design guidelines have
been produced in good faith based on our current understanding of
g, -kt et of proslicin & peliinery

ineer. e design

and installation of the plles are nammad by a upmalis( piling

ctor who has experience in pile installation in these or similar
ground conditions, and may be able to Interpret the observed ground
conditions in a different and potentially more beneficial manner. We
recommend the specialist piing contractor assumes responsibility for
the cholce. design and installation of the piles.

72122 We recommend piling ba carmied out following the “Spacification for
Piting and Embedded Retaining Walls™ produced by the Institution of
Civil Engineers.

72123 Wil e i WG B i, iy e e o
ponauglicn tost ond mainioined load ot sre desaribed in BS

B004:1886 'British Standard Coda of practice h(Fmﬂdamns
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72124

T243

12131

73

T4
Tad
7401

7412

7413

Itis Bkely that 3 piling mat’ will have to be constructed in advance of
pling operations This will be designed following the Bullding Research
Establishrment publication ‘Working Palforms for tracked plant. good
practice guide lo the design, mstalation, mairterance and reparr of
round supported working piafforms” e vil be pleased to assist in the
design and specificabion of such a platform on further instrucbons.

Raft Foundations

Faft foundations have the abilty to spread superstructural |oads over
the fontprnt of the building thus substanially reducing stresses imparted
o the ground compared with isolated spread foundafions. The bearng
capacity of a raft foundation is not typically critical, but levels of
seftlement need to be establisher In order to detarmine kel lsvels of
semlement we wil require kely sress levels generated by the raft and
indeed the area of the raft Ve will be pleased to carry out setlement
calculations on receipt of the above data and on further instructions. For
2 chaliow raft, then we recommend made ground deposits are remaved
and replaced whers appropriate with an imported wel| graded durable
granuiar fill compacted to an end point specification

Infiuence of Trees and other major vegetation

The results of piastc and liquid limit determinations performed on
samples of the Kempton Park Gravel (generally below Tm) indicate the
degusits are ron-plastic when classified in accardance vath Nabonal
House Buiding Council (NHEC) Standards, Chapter 4 2 and thus not
affected by the molsture semand of rees and cther maor vegetation

Ground Floor Construction
College buildings flarge floor areas)

Ground bearing fioor slabs £an be adopted at this She where Mads
Ground and Tapsol deposits are fully removed within the footaint of the
bullding. Ve recommend a bianket of good qualty compacted granufar
rmaterial he placed pror to construdion of the flaor slabs

Follawing completion of excavations t formation levels we recommend
where possible the formation I5 ralied using 2 heavy roller to dentfy any
soft areas and indeed compact near suface sois which may have been
distsbed by excavation processes. Any soft aress wal require
excavalion tn focate more stable soils. We recornmend a blanket of
good qualty compacted granular matedal be placed pror
constnuction of the fioor slabs

Where fioor stabs are not required to support setlement sensitive
equipment and with reference to Concrete indusinal ground foors™
(Technical Regort no. 34 — third editon] produced by the Concrete
Sagety, the modulus of subgrade reaction (k] supporbng the fioar siab
has orly 3 minor efiect on the siab design thickness for flexursl sresses
31d 6a2s ot terefors have 1o be estimated with great accurscy
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7414

7415

7418

75

The modulis of subgrade reartion is a measure of the elastic properties
of near surface sols. Plate bearing tests provide the most accurate
measure of elastic modulus and we can camy this out on further
instructions. Calfornia Beaning Ratic (CBR) test data be converted to an
equivalent modulus of subgrade reachon (see Technical Report 34), but
CERS are not a direct measure of modulus Again, we can carry out
CBR testing on futher instructions  Technical report 34, provides
typical values of modulus of subgrade reaction based on soil
desciptions, and using this guidance we edtimate the modulus
subgrade reaction in the range of 0015 to 0.03 Nimm?®

In addiion ta elastic deformation of soils (estimated from k values
described above), some lang-term settiement of the aar slab val occur
under applied loads, particularly uniformly distributed oads. 1tis dificull
to accurately predict levels of settlement, as the applied load pattern is.
ot known Assurming a canstanty applied uniformly diswiauted load of
say 50K/, settiements in the order of 10mm could ocour within § 1o
10 years. Some differential settiement vl occur in the long term, if the
fiaor siab is not uniformly loaded

It ground floors to college buldings are required to support settiement
sanstive equipment then the amount of aliowable setiement wil dictate
the floor construction and indesd the method of support. At this stage
we o not know if any settlement sensitive equipment is planned or
indeed if such equipment is planned then the levels of settiement, but
we will be pleased to adwise further on this item at & future date once
further details are

Residential bulldings

Wve assume residential developments will comprise low rise housing
Although graund bearing floors could be adopted supparted on the
naturally deposted Kempton Park Gravels, BSB103-1 1885 ‘Structurat
design of low rise buidings ~ code of practice for stabilly, sfe
investigation, foundations and floor slabs for hausing" limits the depth of
filing below foors to B00mm, thus if this cannot be achieved men a
suspended flaer construction will be required

Service Trench Excavations

Generally we articipate some overbreakiinstabilty in more granulae
{anse) degasts of made ground praducing 3 vader than planned rench
witthe The

depme beiow 13m i groundwater inflows promatag collapse i
trench sides requrng continuous sharing and Indeed  signficant
pumging to maintain an open excavation. On this basis it is important to
minimise where possdile depths of excavations.
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76
781

77

W recommend any trench excavation requining human entry (s shorsd
35 NECESSAY 1 Conform with cufrent best practice, and acceptad by the
Health and satety Executive (HSE) and in particular, folowing guidance
provided in the HSE construction informatian sheet No B (revison 1)
*Safety inexcavations”

Infiltration Potential

The Kempton Park Gravel deposts and Made Ground generally exhibit
zame permeability varying across the ste. The permeability of these
s0ils was measured in ten mal pis generally fallowing the procedures
descnbed in Building Research Establishment (BRE) Digest 385 (2007)

aakausy Design These tests produced infirafion rates of between §
x Iﬂ‘ ms' o 5 2% 10%ms" In addition, variable head tests were
undertaken in two of the driven tube sampler boreholes following
methods descbed in 85 B930. 1853 ‘Code of Praclice for Sife
Invesiigations® (section 25l The variable head lests produced
infitration rates of 3 x 10% me" and 84 x 107 ms" Records of the
testing and calculations are presanted in Appendix 0. It should be
nated that the rate of water disspating in the il pits and boreholes
was in general relatvely siow and we were nat able 1o camy out three
cycles of the test procedures described in the pubished methods with
one day's fieldwork, Further on site tesing with observations made
over @ penad of days may allow the produciion of mare sccurate
infiteation rates and allowing three cyces of the test procedure Voe can
camy out such testing on further instructions

IF infiftration systems are adopted as 3 means of stormwater dispasal
(including permeable pavement canstruction), we recommend approval
for the use of soakaways is sought from the Emimnment Agency. It
should be noted that the Groundwater Regulations 1998 require that st
| substances (e 0 Hydrocarbons) are t be prevented from entering
groundwater receptars and list 2 substances (e.g. metals) are also
resmicted. Typically, the Erwiranment Agency wil require detais of the
oroposed soakawzy systems, showing pollution prevention measures
They will alsa require gealogical and gec-hydrological information,
{contained in this report) as well as the nsks af chemical contarinants in
the ground affecting water resources. |t is also typical requirement that
there is an ‘unsanrated one” betwesn the base of the snakaway
SyStem and the groundwater table (saturated zone) providing attenuation
capacty

Pavement Foundations

It is entcipated that proposed access roads and assomiated
hardstanding =reas wil be kacated at or about existing ground levels
weh formaton located an Made Ground ang Kempton Park Gravel
deposits

Five bulk samples were submitted to the labaratory to determine the
Calformia bearing ratio, three of these were corrbined sarples from a

Revision D

T DTl Tty 20
Report r2f STE1297R



(S) SILTECHNICS T

Egeton Rosd, Twickerham

selaction of sampling locations. Based on these, we have derived an
aversge CBRof 2% Laboratory results are presented in Appendi: &

We can also derive an ‘eguiliorium’ CBR (Calfomia Bearing Ratio)
walues (with reference to Transport and Road Research Laboratary
(TRAL) Report LR1132 ‘Stuctwral design of Biluminays Roads) are
from a knowledge of subgrade dassfication data (plasticlty Index for
sails exhibiting cohesion] the location of the water table below formation
levels, pavement thickness, and weather conditions at the time of
construction The plasticity index of near surface Kempton Park Gravel
denosits was measured at an average of 15 and with the water table
located in excess of G00mm below assumed formaton levels, and
assuming a thin' pavement and average construction conditions a CBR
of 4% is derived. This value should be compared vith CBR derived
from undrained shear strength data discussed in the following
paragraph

Itis possible to derive the ‘insty’ CBR value at formation from undrained
shear svength data by applying a conversion factor of 23, Thus
adapting pessimistic undrained shear strength of say T0N/M® (firm
categary) at formation level then an equivalent CER value can be
obtaned | &

Insitu CBR = yndrained shear strength [70) = 3%
F=]

The ‘nsitu’ CBR derved stove, is susceptible to change dependent
upon weather condtions during construction. The equilbrium CER
valug denved in paragraph 7.7 3 above i an estimate o the CBR valus,
whith will predominate during e ife of the pavement. Ve recomement
the insitu CBR of 3% derved from shear strength data be ublised for
design purposes and reassessed during construction, The fact that clay
subgrade soils are iikely to be deemed frost susceptible will probably be
the overriding critena for pavernent foundation desian purposes.

Made Ground deposits at the site exhibit 3 cegree of variaton in
compactness. Some lang temm setiement of hardstandings wil Decur
due to consalidabon of the Made Ground deposts and from applied
loads. particulary unformly distributed loads, It is deficult 1o accurately
predict evels of settlerment, as potentally applied loading patterns are
not known . Assurning a constantly applied uniforrly digtributed load of
53y 10kNJF, setement in the order of 10mm could accur within § to 10
years of construction. Equally, some differential settlament could pecur
in the lang term, if hardstandings are not uniformly loaded. We suggest
that pavements under transient (vehicular) koads are unlikely o
generate significart fevels of seftiement

Once formation levels nave been established it is recommended that
the formaticn be trimmed and ralled following current requirements of
the Highways Agency Specification far Highways Works (cause 616)
(refer www.specilicabonforhighways.co.uk] Such a process will identify
sy soft areas, which we recommend be either excavaled out and
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backfiled with 2 suitabie well compacted materal similar W those
exqosed in the sides of the resuting excavation, o large cobbles of 3
good qualty stone rolled into the formation to stabiliss the ‘soft' area

175 The silty niature of the Kemptan Park Gravel wil render them molsture
suscepbible wath small increases in maisture content ghing nse to a
rapid lnss of support ta construction plant We therefore recommend,
35 s00n a5 formation is timmed and rofled, that sub-base is laid in order
to avoid deterioration of the subgrade in wet or frosty conditions.
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8 Chemical contamination
(Part A - liabilities and )
8.1 Contaminated land, regulation and liabilities.
814 Statute
8111 Part 1A of the Environment Protecton Act 1990 became saiuts n Al
The principal feature of this legisiation is that the hazards

aamdamd it onairinated fand shoil be svekuaied I e cortext o
a sile-specific risk based framework. More specifically contaminated
land is defined as:

“any lond which appesrs o the local authority in whase ares il is
situaled 10 be in such a condilion, by reasons of subsiances in, on or
under the land, that:

) Significant harm Is being caused or there is a significant
Rty S oh i B Gt O

) Pallution of controlied waters Is baing o is ikaly to be caused”.

8112 Central to the. land and tha
nskspouﬁhymslmutsmat

i) There must be contaminants(s) &t concentrations capable of
causing health effects (Sources).

L e b e e
ane which makes uss of the site periodically (Receptor); and

iil) There must be an il pathway by which the receplor

comes info contact  wath envionmental  contaminant
(Pathway).
8.1.13 In most cases the Act is regulated by Borough or District Councils and

their role is as follows:
Inspect thair area 1o identify contaminated land
i) Establish responsibilities for remediation of the land
i) See that appropriate remediation takes placa
through agreement with those responsible, or If nat
possible
o by serving a ramediation notice, or
@ in cerlain cases camying oul the works themseives,

o
o incertain cases by other powers

o M e e Gl g e
which they hava
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8114

B.12

8121

813
[SER]

B4

8141

“special” sites the Environment Agency wil take over from the
Cnuruasmqmaw Special shns!wiualyinﬁm

= Contaminated land which affects controlled water and their
quality

= Oil refineries

»  Nuclesr sites

= Wasie management sites

Liabilities under the Act

Liabiity for remediation of contaminated land would be assigned to
persons, organisations o businesses if they Gaused, or knowingly
permitiad contamination, o If they own or accupy contaminated land in
a case whers no polluter can be found.

Relovance to prodevelopment conditions

For current use, Part IIA of tha Environmental Protection Act 1990
provides the regulatory regima. The presence of harmiul chamicals
could provids @ ‘source’ in & 'pollutant linkage’ allowing tha regulstor
(local authority or Environment Agency) to determing i thare Is &
significant possibiity of harm being caused to humans, buikdings or the
environment. Under such Groumsiances the regulator would determine
the land as 'contaminated” under the provision of the Act requiring the
remediation process to be implemented.

Relevance to planned development

YW Fspee 5 i Tt v, Pl e Py Onseiient 23
(PPS23) Planning and polilon contol - Anuss 2 - Davekopmant on
land affected by contamination’ requires Tand owners / develapers 1o
bl ool s aele anc! wlacte Tr uaa e T
for which it is Intended. The developer is thus. rasponsibie for
determining whether land is sultable for a particular development or can
be made so by remedial action. In particular. the developer should carry
out an 10 inform a risk 1o determine:

a) Whether the land in question is akeady affected by
contamination through source — pathway ~ receptor pallutant
linkages and how those linkages are represented In &
conceptual model

b) Whether tha development propased will create naw linkages
creale new linkages e.g. new pathways by which existing
contaminanis might reach existing or proposed receptors and
whether it wil introduce new vulnerable recepiors, and

€ What action is needed 1o break those linkages and avoid new
ones, deal with any unaccepiable risks and enable safe
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8142

B.15

B151

8.2
824

development and future occupancy of the site and
neighbouring land.

Building conirol bodies enforce compliance with the Building

Regulations, Practical
one of which Is Part C, -
and moisture’ which seeks 1o protect the health, safety and welfars of
people in and around buldings, and includes requirements for
protection against hanm from chemical contaminants.

Further Information

The above provides @ brief outlina as mgm cmm staluw em
planning controls. _Further information can

Dej for the Environment, Foad and Fura A | (DEFRA) b
their Web site www defra.gov.uk.

Objectives, procedures and report format

T mport section dcusioe nvesiiions cinfed oit wih ismpect 5
chemical contamination Issues relating to the site. The i
o mmudwl with the aim of satistying the requirements of PPS 23 n
to the proposed development and indeed deiermine if there are
any S labiries v respect to Part IIA of the Environment Protection Act.
As stated in Section 24.2, the investigation process followad the
panciies of BS10175; 2001 invastigation of potentially contsminated
— Cod of Practice’, with the investigation combining a desk study
(pralimmw investigation) togethiar with the exploralory and main
investigations (refer BS10175: 2001 for an explanation).

This section of tha repart produces a ‘Concaptual model' based on
imvestigatony nm citsired lo dais,  The concopual modsl s

feastic pulhways and mapm The cumplusl model allows a rrsk

Depending upon the outcome of the risk
mm!r\l n may be necessary to carry out remediation andlor further
investigations with a view 1o eliminaling, feducing or refining the risk of
damage to identfied receptors. If appropriate, our report will provide
recommendations in this respect

Definiion of terms used n the precading paragrash and subsequent
parts of this saction of the repont are peasented in Appendic
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8286
826

Procedureto assess risks of chemlical contamination

For the purposes of presenting this saction of this report, we have
adopted the fallowing segusnce in relation ta cherrical cortamnation.

Tancephial Oatcarme
it

ecepiar T ]
W being harmed

- mathad of snalysng lesl data

~ eabaria for ek 33 sesmont

‘mogaling

TETwarE B TR AT
Zunditins ‘om sauece 1 receptor
- devwiopment proposats

Touce ~prenous sie ey =
- dush study mformabon. | - benbication of a chamical
- st raconnaissance source

- feldworkobservations | - by-analysis of test data snd

[TaRe8IaY

W= have adopted, in general, the procedures described n CIRIA C552
Contaminated jand nsk assessment - a guide {o good practice” in
derving & risk assessment. Inibally we have camied out 3 ‘phase 1
assessment’ based on desk study information and ste recannasssance,
to produce @ preliminary conceptual model and thus & preliminary risk
assessment This model | assessment is then used to target fieldwork
actvities and [aboratory Testing, with the results of this part of the
investigation used to allow 3 phase 2 assessment to be produced by
updating the conceptual model and refining the risk assessmant

Report format
For #ase of reporting we have split the remaining secton of this report
inta three, cansidering individually the principle receptors potenbally
exposed 10 any chemical contaminants at the ste. with the final part
(pant D) prowding conclusions and recommendations i

FatB Hurman receptors

FanC \Water resource receptnrs (cantrolled waters)

Pat D ‘Summary and recommendations

Revision D

Trw STl Tty 20
Report r2f STE1297R



(S SULTECRNICS bt s Thaes eleps

Egeton Rosd, Twickenham

83

834

8311

8312

832
8321

8331

Chemical contamination
(Part B — Human Receptors)

Development Categorisation and Identified Human Receptors
Identified human receptors

The principal receptors subject to harm caused by any cantammation of
the propased development site are as follows:

a) End users of the develaped sits (Humans)

b) Construction operatves and other stte investigatars
(Hurmans}

We are aware that there are other receptors such as ecological systems
and ather non human ving organisms and building materats, This
section of the report deals with the receptors listed in paragraph B.3.1 1
above

Human Receptors - End Users of the Site

“The critical humnan ‘receptor’ used in the analysis of test data (refer CLR
pubilications listed m Secbon B.8.2 below) i= a child under the age of 6
years This takes into account the inquisitive nature of chidren (iz. an
amenable means of direct sai ingestion) and their ralative body mass
Such 3 receptor is crtical for residential developments parteularty those
including gardens where both direct [hand to mauth and breathable soi
dusts) and indirect ingestion (via consurption of home gown
vegetables) of contaminat=a soils is feasible For mdustiakcormercial
developments, the adult becomes the cribcal receptor, exposed in the
Iong term, where appiicable, to breathable arbame contaminated soi
dusts. These palfways for source

ta reach the human receptar can be eliminated, depending upan the
development proposals, of by remediation, of indeed if the source is nat
evident then the source-pathway-receptor model is not relevant
Further, more detailed infarmation on the Eexposure assessment model
for human receptors is descrbed in CLR 10 (refer regart Section 8.8.2
for references)

Human Receptors - Construction Operatives and other site
investigators.

Typically, construction operatives and ather site investigators (guch as
srchacologists) will be exposed to the development site far relatively
short I‘WES:BLB OWEraiIVES however, are subject to wnlammavad

ough th pathviay mute Exposur
fisks can be sunsmuauy eice by vaous means deserbad in e
recommentations Section .19 of this repart
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Development Categorisation

The nature of the developmant will have & significant influsnce on the
ease or difficully of how human recepiors can access any contaminated
s0ils st the site. Clearly, a site develaped for industrial usage is likely to
be ultimately covered in hardstandings and buildings thus effectively
eliminating human end user access to any chemically impacled soils,
whereas a residential development which includes gardens.

epsy human (end user) sccess fo solls in garden areas via direct
contact or indead indiract contact by consumption of sofls on vegetablas
or inhalation of soil dust. Gn this basis, the type of plannad development
will significantly influence the conceptual model and analysis of any test
data.

It is understood the site will be redeveloped but remain as a college
facility (educational) thus we: have assumed an equivalent commercial
land Use with the site substantially covered in bubdings and
hardstanding areas. This criterion has been used In the construction of
the conceptual model, and ultimately in the evaluation of test data (refer
following report sections). We are aware, that part of the site could be
developed for residential end use, although the location and nature of
such a development ks currently not known, thus at this stage we have
limited our considerations of chemical contamination 1o the equivalent
‘commercial (educafional) end use’. Once the location / nature of the
residential developmant s known, we will be plsased to review fest data:
in this location, and advise accordingly.

Identification of Pathways

Pathways to Human Receptors (end users)

CLRIO (it et St A2 o roRAGEM), [ & G
and human exposure

rates to source mn'nmmanlﬁ In summary, the principal pathways of
contamination to the human recaptor are as follows:-

Ingestion of contaminated sail dusts.

Ingestion by incidental or deliberate hand to mouth contact
of contaminated frultivegetables

Skin contact with soils (working or at piay)

Inhalation of vapours.

Slaat o 1 thmes petiveey con b sl st depamiog e e
use of the site, for instance ingestion

o o davelopment is unlikely, and chid recaptors et

be considered for an industrial development.
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842 Pathways to Human Receptors {ond users) - Elemental Risk
Assessment
8421 Based on our understanding of development proposals (as described in

834 above), we can provide the following elemental risk evaluation of
possible pathways to end users of tha site.

(R s el B e ==
Type (position in Probability of a chemical
‘conceptual model) source causing harm
End usens (chicren) Pattway - ingestion of Uniikety
conlaminaied sois
End users {childrn) Palway — Inhalation of Unilkoly
conlaminaled sod custs
End users adua] Paltway — geston o Tikoly
contaminated 3o
End users {adults) Palbway - inhaision of Likely
contamnated sol dusts.
Table 842
85 1S, hemical
85.1 Initialy, potential sources of contamination are assessed using the
following elements of the investigation process.

= History of the site
o Desk study information
s Sita reconnaissance

These elements will dictale a relevant soilwater testing regime to
quantily possibie risks of any identfied contaminative processes/events
which may harm identified receplors.

852 Source Assessment — History of the Site

8521 The hisiory of the site and its immediate l\lrmundlng! based on
published Ordnance Survey maps is describad in Sectior

8522 Based on published historical maps, there is no evidence 1o indicate the
site, or its immediate surroundings, has been subject to activities, which
could produce a source of chemical contamination. The foliowing table:

this elemental

Report Section 8 Page 8ol Tuly 2008
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assessmant
Sourcs " Possitle contaminant Likely extont of
‘which could causs harm to | contamination on sie
st nd acgicers thosatiimat et Nai apgicable
Mo recorded land
Lises which are aly
o provide &
source
[ Tabie 852

Source Assessment - Desk Study Information.

Envirocheck presents a detailad database of environmental information
in relation to the site including:

* Poliution incidents
+ Landfill sites.
« Trading activities

Based on the Envirocheck data (rsfer Appendix M) the site has no
mmmm history of any pollution events, or trading activities which could

ale & source of contamination, of & localed In close proximity to a
Bl sia,  The folowing tatis summanisss. his slariental sourca
assessment.

Toble summorising results of source ausessmeni based on dask shudy
Information

Sowree Posaible contaminant Likely extent of
which could cause harm o | contamination on sits
‘human recoptars

O site and adjacent | 1o svisence ovsiabia ol apaieabie

No ratad pokon

-cum.mum

pravice

Tabia 8.

Source Assessment - Site Recannaissance
A full description of the site and observed adjacent land uses Is
provided in Soction 3 of hi report. A plan summarisig obsarvalions
made on site during nce visit is presented on
Drawing STEZ87R.02.

As & result of our sile reconnaissance, a ‘porta cabin' type bulding was.

laboratories. In our opinion, the chemicals are stored in small quandities.
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sod well managed and thus considered unikely to peoduce 3
contaminative Saurce [ikely to affect the near suace soils. On this
basis, we are of the opmion that there is not any abvious evidence of
any current ar recent actvibies on site or adjacent sites which provide a
potential source of chemical contaminaton  The followng table
summarises this elemental source assessment

1003 WTSouEE T
Taucz Tiasalble contzmiEnt Thely etz o7
which could cuse haim o | contsminstion on sity
O sftz and sdjicent | No_pasnial _conamisiive | Mo spobcable
" sources chserved
Mo ohzenved anste
i or achviies
on adjacen stes
which ars kel 1o
provide
contaminatie sce
[ Tobi 854
855 Source Assessment - Summary
Tohk T soues TR T
Soiics Tt of Passibh contpminamt | kel swisr of
infarmetion which could cruse ‘conts mination
heam 1o humans rwetee | on sl
s ceptois
O 57t and sdjecent | 5 i potential ol SEa0IE
reconnaissance, | contaminative sources
Ho observed or istoncal maps [ obsarvad
recardad onsite and desk study
acvites oracwnies - | infomration
on adjacen sites
which are lisly to
e
contaminalwe source
86 Phase 1 Assessment and initial conceptual model
861 Based on desk study information and site ohservations we can produce
the:following inibsl conceptusal mads! with respect to human receptars
which requires on site investigation tn produce a gualtatve risk
assessment,
T conca praal modT
pat Humen A
Ho andysn | ot appicatle
Tepired (no source
reconnaissancy
il
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874

RARN

ar12

88
881

8811

8812

8812

Fieldwork observations
Continuation of Seurce Assessment based on Fieldwork Activities

Near surface solls exposed n tral pits TP 14 and TPOS were observed
to exhibt 3 hydrocarbon type odaur Trial pit P14 was excavated
adjacent to the chemcal stare, with TPO9 exposing foundations 1o a
bulding

We obtained sampies of the potentially chemically impactad sails for
subsequent laborstory t=sting. On this basis, the saurce assessment
requires amendment 3nd is summansed in the table below:

Tible e

o
infoimation which could cowss

Sounce ol Tossile contzmnent | LIkely_ txient of
contsmination
harm to huemans / water | on skt

reczplors.
Onsite Fledvnek Hemmen wEjecito | Aound sl pE
Hydracarbion mpacted | sbservations | tecting TP at 10:02m
is end TFOG a1 01 1-
0.2m dagth

[XF

Laboratory Testing
Testing Regim e - Human receptors

Based on our source assessment reported in Section 85 and the
preliminary conceptyal medel (section 8 § ahiave), we have no evidence
0 identey any past of rECent Uses of the Site which may have oenerai=d
speciic contamination. On this hasis, we have scheduled tesing 1o
measure the concentration of inarganic contaminants listed in table 2.1
of the Contaminated Land Report (CLR) no. 8 Potential Confaminants
for the assessment of contanmunated land” produced by the Department
far Ervironment, Food and Rural Affairs (DEFRA) in conpinctian with
the Environment Agency (EA), when they are considered a risk to harm
human receptors

\with reference to Section 8.7 and our source assessment based on
fieldwork observabions (refer table 6 7.2 above we have scheduled
testing to measure of total petroleum wih
speciation (TPH-CWG) on 3 sample taken lrnm each location. In
adiiion, athough we have ro obvious evidence of organic
contaminston across the remainder of the site, we have scheduied
testing to include more common arganic compaunds forming polycychc
aromatc hydrocerbons (PAH) typically derved fiom a variety of
combustian and gyralytic sources

Twelve sampies from across the site were subminted for measurement
of norganic contaminants and PAH descrived above. The quantiy is
considered & minimum to allow a meaningful staistical analysis of test
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8813

882
8821

8822

1o b caned cut and a fisk assessment fo be made. Obviously,
addltional testing (quantity and types) would allow & more acourate risk
assessment lo be made.

The results of laboratory determination of conceniration of chemical
contaminants are presanted in Appendix |

Criteria for of test data - P!

Assessment of laboratory 1est data has been camied oul using the
following documents published by the DEFRA In conjunction with the:
EA

+ Assassment of Risks to Hurman Healh rom Land Conlamination:
and refated
rasearch’ (R & D Publication, Contaminated Land Reporl (GLR 7).

+  ‘Contaminants of Soil: Collation of Toxicological Data and intake
Vaﬁ.hs for Humans' (R & D Publication, Contaminatad Land Report
(CLR 9).

+ ‘The Contaminaled Land Exposura Assessmont Model' (CLEA):
Technical basis and aigorithms’ (R & D Publication, Contaminated
Land Repart (CLR 10).

+  Modsl for the of Land C
(Contaminated Land Repart (CLR 11)

4 ‘'Confaminanis in Soit: Caflection of Toxicological data and intake
vinmlebmanValm(R&DPmmhome ,2,3,4,5,8,
7.8,&10)

+  ‘Sail Guidsling Values for Contamination’ (R & D Publication SGV1,
3,4,5,7,9.810).

These documents form part of the Contaminated Land Report (CLR)
s0me of which remains unpublishied. The above publications do provide
soll guideline values (SGVS) In relation lo the foliowing chemical
conlaminants.

Arsenic Mercury
Cadmium (total) Selenium
‘Chromium (total) Nickel
Lead Ethylbanzens
Toluene

Soll guideline valuss (SGVs) referrad 1o in Contaminated Land Reports
(CkEy e sond icx g ok s ion (ks pretd o b

of humans from exposure to soil contamination in relation 1o land uses.
They it ‘infervention values'; indications to an assessor that soil
concentrations above thesa levels might present an unacceplable risk lo
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8824

8825

883
8831

the health of site users. These soil guideline values have been
peoduced using conceptial exposure models, which use sssumptions
and are appiied to difering end uses of land. 1f the SGVs are exceeded
it does not necessarly imoly there is an actual risk to health and site-
speciic crcumstances should be taken into account  Canversely,
where a critcal pathway or chemical form of the contaminant has nat
been evaluated by the CLR then, patentially, a siardficant risk may be
presert even if the SGV has not heen excesded

\wnere pudlished soil gusdelines are not available for a contaminant we
have adopted Generic Assessment Critaria (GAC). These values have
been denved by Land Qualty Management (LOM) and the Chartered
Institute of Enviranmental Heallh (CIEH) and presented in 'Genenc
Assessment Coleria for Hurman Healh Risk Assessment’ GACs have
been prepared for @ number of metals and polycydic sromatc

hydrocarbans (PAH) follawing the CLR guidance and using the CLEA
UK (beta) software

Sulphur is fsted in table 2.1 of CLRG as a chemical which may be
considered a nisk to humen health. Currently there (s no SOV, GAT or
indeed a toxicty report for s contaminant.  Having Caried out @
signficant amount of in house recearch, we have not been able to
protuce any criera which would allow US to determing & concentration
for sulphur which may be considered a risk to human health. According
to the Unted States Environmental Protection Agency (USEPA),
‘sulahur poses very Wi I any nsk fo human heath'  Contact with
natural sulghur at low levels over many years is generally recognised as
safe  Heal studies of mineworkers exposed to sulphur dust and
sulphur dioxide thioughout their lives show that ey often had eye and
respiratory disturbances inclucing bronchits and chronic sinus effects
Thess effects, however, relate to continued exposure to high
cancentrations of sulphur dust. On this brasis, unless the site s clearly
significantly contaminated with sulphur relating to past use of the site
vetich usedimanufactured sulphur, we would not consider this element
further

Cumertiy there is a toxicity report for inorganic cyanide but nat arganic
cyanides. In the 2bsence of both an SGY and GAC for this contaminant
we are researching this potential contaminant with respect o risks 1o
human health Pending completion of our research we have adopted a
patentially consenvative approach of consdering a risk to human health
on the concentration of cyanides (free and tatal) sbave detectatle limits,

Statistical analysis of test data - Human Receptors

Follovang CLRT, we have camed out 2 statistical analys's of test data
for gach chemical contarminant considered in this investgation, |nitially,
the masimurm valu test is carrisd out to provide 3n indication of results,
which could be considered "statistical outhers', and thus nat part of the
general population of results. The maximum test value s descrbed in
detail in CLR7. I ouliiers are clearly wentfied, then these may
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8833

8834

8835
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represent an area of contamination considersd worthy of further
investigation

Followang completian of the maximum value test procedire, then the
frean value test is camed out on test data If a "stabstcal outiier” is
idertified as part of the maxmum value tast, then the outlier result is
ipnored In the subsequent mean value test, 1o avoid distorton of the
general population of results. The mean value test determines the 85™
percertile valus for appropriate test data for individual contaminants,
which i< alsa related to the number of test values under consideration
The resuting 85" percentie values are then compared wath sol
guideline values or ste specific assessment criteria.

Following paragraph A8 of CLRY, any concentrations of contaminants
that are belaw the analytical detection kit are assigned a value equal
to the detection mit for the purpases of camying out the statisbcal
analysis. In some cases where a small proportion of results marginally
exceed detecton imits, with the remaining results at or below detection
limits, then statistically these Tigher’ results could be deemed stabsucal
outliers. Praviding these results are below SGVs or GACS then further
Investigations are not considered necessary.

The above statistical analysis of L2t data is tabulated in Appendix J.

As always, stanstcal tests are an aid to decision making, but are not 3
substitue for professional pdgement

Evaluation of test data (inorganic contaminants) - Human
Recepto

In consideration of the results of the maamum value fest (refer
Appendix 1), safisical analysis highliohted outiers potentally
suggestng furtner investigations far arsenic, cadmium, cyanide, nickel,
sulphur and vanadium. With the exception of cyanide and sulahur which
do ot have published assessment criteria, the oullier concentrations
associated with these metals {2l well below soi guidefine values for the
end use of the site  With reference to paragraph 8824, we do nat
cansider the measurad concentration of sulphur to presant & sk to end
users of the site

The maximum value test compares an outher test stafistic (o a critical
value CLRT gives twa different crtical values: one for a 5% chance of
wrongly identifying an outier. and one for a 10% chance. In
contaminated snil analyses we are concemed about wiongly acceptng
3 valug, therefore, |0% values are more stingent (L& human health
protective). In the case of arzenic and vanadium, the outlier test
statistic lies between the 5% and 10% cntical values. Mow. considenng
the mean value test with the potential outher value remaved from the
population af results, the resuting 85 percentie value falls betow the
SGV (or GAC) for this contaminant (refer Appendbc J). Conssering,
then, the 85" percentie value for the whole population of results,
(incluging the potertial autliers) then this value again falls below e
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BE44
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885

8851
- E:ERR

48512

88513

SGV (or GAC) for this contaminant. On this hasis we do not consider
this potential putier vakies for arsenic and vanadium worhy of further
invesigation

With respect ta cyanide, in our apinion, the outlier concentration did not
represent 3 true outlier but due to a guirk in the statistical analysis
When values are measured to be helow detectable kmits it is assumed,
for the purposes of statistical testing, that thess concentrations ars
equal to detectsble imits.  This can have the effect of ermoneously
highlighting values as outliers. Based an thesa obsarvatons we are of
the opinion the outlier concentration is POt worthy of funther
imvestigation

In consideration of the mean value test (95" Percentie values — refer
Appendix J), none of the 85" Percentile values exceed the relevant
SGV or GAC It should be noted that test data indicates the
concenmation of cyanides are below or marginally above setectable
fimits and on this basis cyanides are not considersd to potentially pose
2 signiicant nisk causing significant ham Io human end users of the
sie.

Baced on the above evaluaton, we are of the opinicn that the near
surtace sails do not exhitat any Significant inorganic contamnation from
a perspectve of human end use and thus, in conclusion, are not
considered 1o present a significant passibility of causing significant harm
ta fuman health

Evaluation of test data (organic contaminants) - Human Receptors
Polycyclic aromalic hydrocartons

For evaluation of test data in relation to polycyclic aromatic hydrocarbon
(PAH)  contamnation we  have used  benzo(s)pyrene,
dibenzon{ahjanthracene, fuorene and naphthalene as indicators of
prevalent organic cantamination. These indicators have been chasen
35 they have comesponding GACS The GAC fractions are dependent
on the Soll Organic Matter (SOM] content of the sois. We have
adopled the lowest measured SOM as an mital screening value

With respect to the maxmurm value test (refer Appendic J), outhers were
produced for benzo(ajpyrene, dibenzofa hjanthracens and fluorene,
with measured at a concentrations of 18-58maiko, 0 12-6.4mghky and
0.14-24mgikg respectively. None of the results exceed our site specific
=ssessment criteria with the excepton of one result for benzo{a)pyrene
messured at 3 concentration of 5Bmglkg on @ sample taken fom
borehoie DTS05 at 0.2-0.36m

With respect o dibanzo(a hlanthracene, fuorene and naphthalene, i
our opimien, the autiier concentrations da not rapresent outliers but due
ta 3 gquirk in the statistical analysis. VWhen values are measured to be
below detactable limits it (s assumed, for the purposes of stabstical
testing, that these concentrations are equal to detedtable limits, This
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can have the effect of emoneously highlighting values as outliers.
Based on these observations we are of the opinkn the outlier
concentrations associated with these contaminants are nol worthy of
further investigation.

In consideration of the mean value lest (95th percentile values — refer
Appendix J) for fuorene and
naphthalene none of the results axceed the relevant GAC values.

Basad on tha above evaluation, only one sampla taken from borehole:
DTS05 at 02 o 0.35m produced elevated conoentration of
benzo(ajpyrene, (a sample of ash / clinker) which cauld pose a risk of
causing harm to end users of the site. Recommended remedial action is
described in sactian D below.

Tatal Petroleum hydrocarbons

For evaluation of total petrolsum hydrocarbon contamination (measured
on the two samples taken from trial pils TPS and TP14, which exhibited
some hydrocarban odours) wa have followed the principles described in
the EA publication ‘The UK Approach for evaluating Human Health
Risks from Petroleum F in Solls. We have adopted a first
stage approach of comparing measured concenirations of indicator
compounds with soil guidaline values (SGV) o site spacific assassment
criteria (GAC). We have adopted the following indicator compounds
based an currently available GACs and SGVs.

Threshold indicators are contaminants for which there is lolerable
human intake, whereas for non threshold contaminants, human
sxposure shoukd be kept 1o a level as 'low as reasonably practicable”
(ALARP)

Comparison of measured concentrations of the above Indicator
compounds with GACs and (refer appendix 1) indicates petroleum
hydrocarbon contamination is unlikely to posa a significant risk of
causing harm 1o end users of the site.

The second stage of TPH analysis considers individual fractions of the
TPH concentration. We have adopted the published GAC values for
ench hydrocarbon fraction. The GAG fractions are dependent on the
Sall Organic Mator (SOM) content of the sods. Wo have adopled he
lowest measured SOM as an initial screening value, Based on
pnfemep oo frpllat o ettt Ml
GAC, and therefore uniikely to pose a significant risk of causing harm to
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end users of the site. The companson of measured vakues with GAC
values is presented in appendix |)
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8 Chemical contamination
(part C — Water Receptors)
89 Location and sensitivity of water receptors
894 Groundwater receptors
ag1 With reference 1o section 35, the foliowing table summarises the
environmerital sething of the ste with respect to groundwater receptors
Toble T
ct # por
s e
T AT e Aautar wb Uppon Chalk
oelrachions Thosedl Oogm norih wedl for Cewage
Treatment wor
Tus protechion Tone | emie from sourte prolecian 1o
Teasonably o
e bl Kerrpton Park Graveds
<nlaning groundwater avertyng
imperne able London Clay
RONEEA]
Based on the above, although the ste is considered to be a major
saufter, this = likely t refer to he Upper Chalk undeslying the London
Ciay The London Clay is consitered t be effectively impermeabie and
thus we do not consider there to be a high risk of chemical
contaminants migrating vertcally into the major agquifer.  However, in
consideration of the high water table, we consider the sie to be
relatvely sensitive to any chermical contamunation affecting groundweater
resources, and thus wortny of appropriate investipatons 1o detemine
risks
892 Surface water racaptors
8821 With reference to section 32, the following table summarises the
ervironmental sating of the Ste with re<pect to surface water receptors
Table of the slie with
1E8po ct 10 surfscé wats1 12 Ceploss
e
Tocation of suface’ hannel of NIver Crane 1om soulh of site
watarcourse: Channel of the Duke of Nosthurbarisnds
River 20 10 300m o the west of the site
Absiractions. ne: i
EEE T T T L EEE T T e
reasanably pemmesbl kempton Park
Grawa| confaining groundwater
[TeBre By
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8121

Based on the above, and in consideration of the close proximity of a
watercourse in combinabon with the permeable nature of the near
surface soils, we are of the cpinion the st is sensitive to any cherrical
contaminabon affecting surface water resources, and thus worthy of
investigations to estabish risks

Source assessment — Water receptors

T of pis A SN ¢ e A B St
section B7 above and summansed in table 87 2 which is repested
SE T oceise Sa i v & puaial o oo £ efocs
water receptors.

Soirce Passible contaminznt um, Extent of
which could couse mination
herm to hums s/ water lnhi!

ieczplors

Onsit Flddwink Urlknown ond subjecit | Aound Wal ot
Hydracaraon impacted | sosersations | testing TP a1 0002m
=is 3nd TFO3 at 0. 1-
8 Zm depth

[TohE releenes BT 2

Pathway assessment - Water receptors
Groundwater receptors

Based on the sensitivity analysis described in section 6.9 abiove the site
is consdernd relatively senstive tn any chemical contaminaton
affecting groundwater resowrces. In addition, and wath reference to
section 35 above, the site is directly underlain by some 4 to 8m of
Kempton Park Gravels compsing sands and gravels which exhibit
some pereabllity and contans groundwater thus poses 3 risk of
wertical migration of [each sbie cantaminants to GroundwWater Esaurces

Surface water raceptors

Based on the sensitivity analysss described in section 8 8 above the site
is considerad sensitive to any chemical contamination affecting Surface
water resources Wiith the site being principally underiain wih permesble
deposits of Kempton Park Gravels which extend to the watercaurses
wentfied n table B.A2 sbove there is a feashle lateral migraton
pathway from the subject si o nearby walercourses.

Phase 1 Assessment and Initial conceptual model relating to
water receptors.

Based on sections 8.9t0 811 above we can produce the follovang initial
conceptusl model with respect 1o water resource receptors which
requires on sfte investigation to produce a qualitative risk assessment
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8131

8132

814

8141

81432

8.156
8151
81511

TRRET Eomeq AT i

=
honzortal migration
of hydrocarbons
through permesble
soils on site

Tnsi
Hydcarbon impactad soils

[Tabiedi2]

Testing regime — Water Receptars

Vith reference to CLRE and in the absence of any knowedge of
historical site uses which may have generated specific cantamination
and based on ohservations during our fieldwork activities, we have
scheduled testing to measure the |eachabilty / concentrations of
inarganic contaminarts Isted in table 2.1 (of CLRE) where they are
considered @ risk t water resources. In addition, we have scheduled
testing 1o include the comman organic campounds formng polycyche
aromatc hydrocarbans (PAH)

I should be noted that we have only Scheduled Six water samples taken
from each of the sx desper borsholes (whers mongonng standpipes
were installed) some 3 weeks after completion of drfing operations
These samples were scheduled for determination of concentrations of
contaminants described in paragraph B.13.1 above

Ass:

ment Criteria - Water Receptors

For interpretation of test data in relation to water receptors we have

drectly compared measured values vath the Emvionmental Quality
Standards (EGS) produced by the Emvimnment Agency i ther
publication, 'Environment Agency technical advice 1o third pames on
Paliution of Controlled Vwaters for Pat 11A of the Environmental
Protection Act 1980

In the absence of EQS vakies we have adopted UK Drinking Water
Standards published in the Water Supply (Water Qualiy) Requlations,

Evaluation test data — Water Receptors
Inerganic contaminants

Acceptable EOS values for freshwater s dictated by the hardness of the
recewing watercourse The hariness of water is a messure of me
cancentration of calcium carbonate in the vater Althaugh we have not
sampled water from nearby watercourses, we have contacted the
Enviranment Agency and have been advised that there is some test
data for Rardness in the River Crane, which is an utimate receiving
watercourse from surface waters downstream of the ste  We are
advised that Over 3 two year monitoring period, the River Crane
producad an average hiaroness of 260mgA at Duke of Nothumberiand's
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BA52

B.15.3.1

81521

8.154

Rivar (downstream of the subject sita). Using this information for List I
substances (DOE Clrcutar 7/89) we have added the EQS values relative
fo the hardness of the receiving watercourse lo the above lable
assuming 8 wors! case scenaro of the walercourse supporting
“sensilive’ aquaic e,

Based on this camparison the measured concentration of inorganic.
contaminants in six water sampies takan across the college campus fall
below the EQS values for the hardness of the receiving watercourse

axcending 250mgll, and thus considered uniikely to pose a signficant
g i ol oy ascksingol |

Organic contaminants.
With respect to assessing Polycychic aromatic hyﬂmnur!n‘n (PAH)

concentrations, EQS have only been published for naphthalens, Al
measured concentrations of naphthalene fall well bﬂlow the EQSvalue
for this contaminant.

Por bl oL el G o PR, s

hydrocarbon (PAH) contamination we have compared resu
masienum silowable conceniratons n ihe Wate! Sl (Hiner Qmm
Rigitgiens 2000 (U Tyhidig e Bledue). Tidde spasla
rming the ‘suite” are
Benzo{b)fucranthens
Benzo{k)fluoranthane

Benzoighi)perylene
Indenof 12, 3-cd)pyrene

Summation of the measured concentration of these compounds: should
not exceed 0.1pg. The summed concentration of the PAH ‘suite’
measured on all of these specified compounds produced measured
concenirations below detectable limits, and as such, the concentrations:
of PAH on waler samples taken across the site as part of this suite of
analysis, are not cansiderad to pose a slgmﬁnanl risk of causing
significant harm to groundwatar or off-site

Based on the above evaluation of test data from groundwatsr sampies,
the results incicale there unlikely to be a significant possibilly of
St s iy ceewd ot el s Yom: shenic
contamination at the si soma hydrocarbon impacted soils
observed in trial pits 550 and TRV, v may have lacally impacted
ofound watars in this area, but have not ssemingly
groundwater sampled in borehole BHO4, located some 50m from thase
trail pits. At this stage wa cannot confirm whether or not this
wbon contamination is migrating into groundwater. There is
therefore @ potential risk to groundwater that requires further
investigations o eliminate or quanify this risk and identlly eppropriate
remecial action (1 any)
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8.16
8.8

Chemical contamination
(PartD-S y and Rece dations)

Phase 2 Assessment and conceptual model

By considenng the sources, patways and receptars reported i pants B
and C of Mis repon section an assessment of risks t hurman health,
and water receptars s made with reference to the significance and
degree of risk_This assessment is based on consideration of whether
the source contamination can reach a receptor and hence whether it is
©of major of miner sgnificance, As potential sources of contamination
have been identified it is necessary evaluate the risks to each possible
receptor. This s tabuiated on the following page
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Risk Evaluation

Phass 2 updated conceptual modst

‘Candition status: Exsing canditons

‘Sourca Contaminant | Pathway Roceplor Probability of | Risk Risk managemont action takan
ofsinkbaing | sk bekog Classification
. ised
Polycyaic AR Direc contect end Uity Wodersie of hargstanding arvd
aromatic Inhalaton ane | users of he sae bding 1o s=ver patay 10
Hydrocarbors ingestion of dusis | snd recegtors. Or
{PRH) pratiabéy consiruction « iilandscaped, iroduction of &
Trgm sty operalives capping kayes (i
consinag sols paragraph 8.17 below) Or
+ Remove off
+ Furherin
hand dug Inal pés i area of
DTS05 1o eatabish
Fiydracarbors | Leaching i Groundwater | Medum Uiy Wodarsie = Further investigatons o

impacisd sods groundwates lininatn o QuUANTHy ek
around TPIS and. grourdvater and rmeda
TR action. and determine estent of

‘soil consamination.
| Tate referance 8.16.1.
TRoport Saction 8 Page 30128 July 2008
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817 Remediation proposals

BATA Based on the above some further investigations are recommended in
the arsas of TP14, TPOS, and borshole DTS05, before a remedial
strategy (f any) can be established. Recommendatians for further
investigations are provided in section 12.

8.18 Chemical contamination - Risk assessment in relation to use
of infiitration systems

8181 The permeability of the near surface Kempion Park Srawl m
combination with the site located over & minor aquifer suggests

Is sensitive to migration of contaminants. We have carried out \nad!lbi
testing of a suite of contaminants with our assessmant
Saction 8.15 above. Essentially, measured concenirations of Imwhabl!
coniaminants fall below EQS values for the local environment and on
this basis the risk of infilrafion systems promoting mobilisation of
contaminants is considerad unlikely except potentially in the areas
around TP14, TPO9 and DTS0S, which would be more fully assessed
based an the results of further investigations.

B.19 Chemical contamination — risk assessment summary and
recommendations

8.18.1 Based on our assessments described above, we can provide the
following summary and recommendations for sach identified receptor.

BA9Z End users

81921 e e Ipyrene were identified in one

of benzo(a

:mmhm DTS05) considered 1o be related o a<h in tha Made
Ground. If this area is o be landscaped then we would recommend
removal of solls which contain the ash type matarial or provision of &
capping layar. The extent of the soils exhibiting elevated concentrations
by further on stte

of
investigations.

8.18.3 and ather site

81931 The risk of damage to health of construction operatives and other site
Pnsatgedors &, W cix oo, Jon [give e comoanalon and
seemingly isolated locations of identified contamination.
relatively short exposure times) and would be minimised by luklng
adequale hygiene site. Such oulct be:-

. Walnru protactve clothing paricularly gloves o minimise
from soil contaminated hands.
. Auum-p dust by dampening the soils during the works.
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81941

8.20
8.20.1

+  Wearing masks f processing produce dust.

Guidance on safe working practices can be oblained fram the following
documents

. The Health and Safely Executive Publication “Protection of
Workers and the General during the Development of
Contaminated Land” (HMSQO) and

. *A Guide to Safer Working on Contaminated Sites” (CIRIA
Report 132).

In additon, reference should be made to the Health and Safety
Execuiive. In 8l cases work shall be undertaken following the
requirements of the Health and Safety at Work Act 1974 and requlations
made under the Act inciuding the COSHH reguiations.

If during the course of excavations hydrocarbon type odours bacome
svidant we recommend works are halted, and the air quality measured
to determine f the excavation can be safaly entsred, If the air quality is.
unacceptable then apprapriate personsl protectiva equipment, will be
ittty sy s o o, 1 vl ot

swlsmmns are advised m determine an appmpﬂala ‘e, of ctn
wilh respect to building construction.

Off Site Receptors

Although groundwater samples taken from six boreholes across the
campus did nol Indicate any evidence of signiicant chemical
contamination, wa have identified hydrocarbon impacted sods in two
locations which are remots from borehole water sampiing locations. At
this stage, we recommend further sampiing and labaratory testing in the
vicinity of the contamination fo eliminate or quantify the risk to
groundwater,

Statement with respect to PPS23 annex 2

With referance 1o paragraph B.1.4 above we consider investigations
completed 1o date, and providing the recommendations described
above are safisfactorly compleled, than we are of tha opinion the
proposed development (subject fo the results of further localised
investigations) can ba made safe and suitabla for usa for the pur
for which it is Intended, thus meeting the requirements of Planning and
Polcy Statament 23 (PPSZ3) Planning and poluon conirl - Anns 2
Development on land affected by confamination’ , and compliant with
ihe Buikling Regulatons Pan G, ‘Sita proparafion and rosistance to
contaminants and mofsture’
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an On Site Monitoring

8211 We have atiermpted ta identify the potential for chemical contamination
on the site, however, areas, which have not been investgated at this
stage, may exhibt higher levels of contamination. If such areas ars
exposed at any time duling Constructon we recommeEnd vestigaton
and testing be carried oul accordingly
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SECTION 8 - CONTENTS
Gasaous contamination
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Interim monitoring observations

Intarim classification of sita charactaristic gas situation.

Interim buildings
Flammability

Effect of gasses on existing buildings

Gas protective measures - construction cperatives

811

Gaseous contamination

Legislative framework

Thers Is cumently a complex mix of documentation relating to lagisiative
and reguistory procedures on the issus of contamination, and 1t is not
considared a purposa of this report lo discuss the detail of these
reguiations. Essentially, Government Policy is based on ‘suftable for use

chy, which is relevant to both the current and proposed fulure use
of lsnd, For current use Part IIA of the Environmental Protection Act
1990 provides the regulatory regime (see section B.1 above). The
presence of harmful soll gasses could provide & 'source’ in a “pollutant
linkage' allowing ihe regulator (local authority or Environment Agency)
to delermine If there s a signiicant passibility of hamm being caused o
humans. buildings or the environment. Under such circumstances the
regulalor would determine the land as ‘contaminated’ under the
provision of tha Acl requiing the remediation process o be
impiemanted

With regards to planned future use, Planning and Palicy statement 23
(PPS23} requires developers lo undertake appropriale risk assessments
o demonsira ko thelocal planning suthorty Ut proposals adequololy

te any potential hazards associated with ground contamination
including soil gas. The Town and ('Ammry Planning (General
Development Procedura) Order 1995, requires the planning authority to
consull with the Envionment Agency belare granting planning
permission for development on land within 250metres of land which Is
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9.2
821

being used for deposit of waste, (or has been at any time in the last 30
years) o has been notified 1o the planning autharity for the purposes of
that provision

Buiiding control bodies enforce compliance with the  Building

Regulalions. Practical guidance is provided in Approved documents,

one of which is Part C. *Site preparation and resistance lo contaminants

and moisture’ which seeks to protect the health, safety and welfare of

paopiu in and around buldlnqs and includes requirements for
clion against harm from soll gas.

General

The fellowing assessment relates 1o tha potential for, and the effects of,
gassongonerctid by: Bodeiyudetle: macr, A suisiee, B rsied
of problem involves migration of vapour phase of hydrocarbon:
munng from spillages of patroleum and solvents, but ihi s acasond
under organic contamination in section 7 above. The potential for the
devslopment o be afiscied by Rado Gt cormidered i Sachon 3

above. The princial ground gasses are carbon dioxide (COz) and
matnane (CHi) The mwf-ng table provides @ summary of the efects of
these gases when mixed wi

Consequence

Veniiation requined in conlined spates
Polatially explosive when mixed with it
Asphyxiation

nmmnumnlwa) {HSE]
15 hin enposure il
Brathing dfficuies

Edlidep e susuct Bikiing Fisquatods Sopeoim Doenives, 51,

‘Rasistance fo Confaminates’ (2004) a risk assassment
appmar.h Is required in relation o gaseous contamination based on the
source-pathway-receptor conceptual model procedure. We have
sdapted procectres descrbed In the following reference documants for
baing affected
by landfil lypa gases and if appmpmra e isnication af mitgation
measures

= BS8485: 2007 ‘British Standard Code of practice for the
characterisation and remediation from ground gas in affacted
developments’
« CIRIA Report CGB5 'Assessing risks posed by hazardous
ground gases fa buildings' (2007).

An assessment of the risk of the site being afiected by ground gases is.
based an the following aspects.
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931
3311

8312

932
8321

8322

3) Source of the gas

b)  Investigabion information

¢ Migration feasbility

) Sensitivity of the development and s location relative to the source

Assessment of source of gases

Gener

urces

The follawing table surmanises the source of gasses snd parameters
for producing gassss

andflis T
Mneworkings Flooding retuces rte of g3esng
o of sgaric mater
Carbonate deposits | Ground 1 raimwater {acidic] feacts wih some corbonstes ta
groduce carbon dioside
Soil £ rocks Poion of arganic maier

The rate of decomposition in gas production is also related o
stmospheric conditions, pH, temperature, and water content { infitraton

As the site is nat vithin @ dockland environment. or area affected by
rinewarkings. and near surface sols do not exhitit high carbonate
content, then potential gas sources are fimited to landfils and Jor sois.
with & high proporion of rmanic matter.

Landfill sources

Wasts Management Paper 27 (1381) praduced by the Depanment of
the Environment 'Confrol of Lancfil Gases’ contains the stong
recornmendation to avaid bullding within S0m of 3 new lendfill ste and
1o carry out site inve stigations within a zone 250m bieyond the boundary
of alandfll ste No disbnction is made between stes of differing ground
conditions, but the paper does not advocate the site (s safe beyond the
250m zone, dependant, of caurss, upan the type of landfil and potential
for migration of landfil passes

Enviracheck reports five historical landfil stes within 1000m of the
subject site alllocated in the north. narth west and north east of the ste
sest is recorded to be 338m norh east of the site  Records
indicate the sites were licnsed for receipt of wastes which ncluded
inert and industrial wastes wih the exceptian of the histonical fandfil site
furthest from the ste. Such materials are uriikaly to generate any
significant quantives of landfil type gasses however we cannot confirm
mal these were licensed for the receipt of these wastes exclusively
There is no record of the type of hackfil matenal used to restore the
Fistorical fanil iocates B3 north £ast of e sae
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933

8331

8332

434
8341

9342

In addition, inspection of old Qrdnance Survey maps indicates some
Iocalised quarrying activites 533m and 740m to the norh east of the
site, this is concurent with the closest recarded histoncal landfil sites
Operations have now ceased and more recent OS maps indicate they
have been restored and subsequenty developed wah buildings
recorded in the Iocations We have no records of the type of fils used
to restore these former workings however the record of the historical
landfill ste in this location specifies the waste t include inert waste
cannot conclde fram is that the wastes used to restore these
workings and historicat landfil sites were exclusively inert and industrial
waste therefare an this basis, consider there to be a risk of a potential
saurce of fandfill gasses in the area worthy of further consideration

Soil conditions

Mane of the soils observed in explorstory excavaions, in our opinion
exhitit sigificant concentrations of organic matter, which ars likely ©
produce significant quantities of carbon dioxide and / o methane gas

Based on 2n assessment of ‘deep’ geological conditions we sre of the
opinion that it is unlkely that the subject site would be affected by
signficant guantities of carbon dioside and methane penerated by
sailsiracks at depth

Source assessment summary

The following table summarises the possibilty of a source of lanafil type
passes

'IH-‘:‘E‘I%_E': Tadence
e

ik Sy oo
Hisarica sl shes and restored
spencast guares - cosest I
easlof sie
TRWE o S o

Gaologe al condions it amenable
T el TR ST TN O A AT
THbona TRy Tvcardod and oharved
deposts nal indicatn high concerdragons of

carborstes
TeTToge T Tots exposed i ewloraioTy xcavatons |
o not exhbit high cancantrations of

organic mtier

Sased on the abave it there is a possibiity of 3 source af potential
Iandfil gasses which may affect the subject site. On this basis, i is
considered necessary to consider possible patfiways for migration of
ground gasses, fram this potential source to the stz

Revision D

LTy Tty 20
Report r2f STE1297R



() SUITECRNCS T —

genton Road, Twickenham

0.4

841

9.5
851

88
96.1

87

o1

Gas migration

ry excavations encountered a reasonably consistent deposit of
Kﬂn;mm Plrk Gravel to depths of between 4-9m, which in our opinion
are relativaly parmeable and would provide little resistance to lateral
migration of landfill type gasses. In addition, based on publshed
geological records ihe Kempion Park Gravel exiends from the subject
site 1o the historical landfil sites and former quarry. On this basis it is
considered possible that the polential source of landfil lype gasses
(identified in section 9.2 above) would feasibly migrate o tha subject
site.

Conceptual model

Based on tha above, there is a potential source of landfil type gases,
and a feasible migration pathway to the site via potentially permeable
Kempton Park Gravels. Our conceptual model is tabled below. On this
evidence we are of the opinion that he site is at risk of being affected by
ground gasses (carbon dioxide ! methane) sufficient to potentially cause
harm to human and users of the site, construction operatives or indeed
buidings. On this basis, we have installed monitoring standpipes in
boraholes, and implemented & monitoring regime, generally following
procedures described in CIRIA report CB65, to quantify the sk, and it
appropriate, identify mitigation measures.

Development Categorisation

With reference o BS 8485:2007 (table 2), the proposed development
would be classified as Public buiding (which includes managed
apartments, schaols and hospitals)’

Initial Monitoring observations.

Six standpipes have been installed af the site 1o depths between 4m
and 6m (refar Drawing STE1297R-08). Following CIRIA Report G665
(labies 55 and 5.4b) wo have provisionlly Gusssed the sie as
moderate generation polential of source ideally requiring 6
monitoring bl sl ‘period. This initial assessment will be
reviewed pending the restits of further monitoring sbservations.

We have retumed to sita for two of the six proposed monitoring visils to
obiain measurements of landfil type gases af atmospheric conditions in
WrBﬂgvuf!ﬂOSlowl&nbwdmumm\nlhamgewiﬁ"CW
18°C.  Our observationsimeasurements to date recorded
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Appendic K. Essentially we did not detect any metans but
concenvations of camon dioxide measured in the range of 0.1 1 6 1%
It flaws were detected during our monitaning visits then these are
recorded, bul where no flow iz detected then, folowing BS8485.2007,
we have assumed flow at the detection limit of the monitoring equipment
a0t

Interim classification of site characteristic gas situation.

Using test data obtained to date, and with reference to table | of
ES8485:2007, the site would be classified as charactenstc gas sination
two. Clearly this is an intesim classification based on observations 1
date and can only be confirmed follasng additional monitonng visits. It
should be noted however, that there is a significant possibility of higher
flow rreasurements being recorded duning low atmospheric condibons,
which may increase the dassification of the site requiring rrore oherous
D35 NMOtECHVE MEaSUrES.

Interim of gas

Based on monitaring ions to date,
(section 86 above), and the interim ste characteristic gas sitaton
(section 8.8 above} and with reference to table 2 of BSB485 2007, the
development requres gas protective measures which would achieve 2
“salion score’of 3. Lists of protective measures which each produce @
Scors vaiua are proiced in tble 3 of BS84R5 2017 A copy of table 3
is presented as Anpendix B Clearly this is an interim 3ssessment based
on abservations to date and can only be confirmed following addtional
rmonitonng visits. It should be noted however, that there = a significant
possibiity of higher flow measwements being recorded during low
afmospheric condfions, which may increase the classification of the site
requiring more pneraus gas protective measures

Effect of gasses on existing bulldings

\With respect to any existing buldings that may remain, we da not know
if gas protection has been mstalied, and unless & can be demonstrated
that approriate levels of protection are valsble, we recammend gas
monitonng is camed out within the bulding to determine If there is 2
prablern. and if necessary, install protection using actve venting
Systerns. W can carry out such investigations on further instrictions

Gas pr =

Areas near landfill stes underground coal strata or in cashonate fich
Ep0SIS (such as limestons and chalk) have the potential to generate
bath hammiully low oxygen levels and high carhon dioxide levals in
confined spaces The assessment for such situations may therefore
require using gas monitors to wam of sigrificart leake of gas it
confined spaces o mnmise the risks assodated with 3n oxygen-
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deficient atmosphere which could lead to asphyxiation, andior &
atmosphare due 10 high levals of carbon dioxide.

de:

During ., we any spaces
are well venliated and human entry is avoided, The Workplace
Exposurs Limils (WELS) for carbon dioxide ars 5000 parts per million

xygen deficiency
on gas detactors are set at 19% volume ratio (v/v). Normal air mnuhs
20.9% oxygen, Therefore should human entry be necessary then
recommend excavations/confined spaces are monitcred over Ynort. and
lang-term exposure periods for both oxygen and carban dioxide gases
prior to entry o ensura lavels are within accepiable concentrations or
sultable breathing equipment adapted.

Wa recommend further refsrence is made to tha following documents to
minimisa the risks to construction workers from ground gases:

Health and Safaty Executiva Publication “Profection of Workers
and the Genaral Public during the Development of Contaminated
Land" (HMSO)

“A Guide to Safer Working on Contaminated Sites™ (CIRIA
Report 132)

Health and Safety Executive Publication EH40/2005 “Workplace
Exposura Limits”

Statement with respect to PPS 23 annex 2

With reference to paragraph 9.9 above, and subject to completion of
further monitaring which Is likely to Indicate some measures to protect
bulldings against Ingress of tandfill type gasses, then we are of the
opinion the proposed development can be made safe and suliable for
use for the purpose for which it is Inlended, thus mesting the
requirements of Planning and Policy Statement 23 (PPS23) ‘Planning
and poliution control — Annex 2 - Davelopment on land affected by
contamination’ , and complisnt with the Building Raguhaum: Pan C,
“Site ion and resistance fo
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10 Effects of ground conditions on building
materials.

104 General

1011 Building materials are often subjecled to aggressive environments

ich cause them to underga chemical or physical changes. These

msnges may result in loss of strength or other properties thal may put

risk their structure integrity o abiily to perform lo design
kuhumems Aggressive condifions include:-

Severe climates

‘Coastal conditions.

Polluted atmospheres
Aggressive ground conditions

This report section only considers aggressive ground conditions, with
other items considered outsida our brief and scopa of investigations.

1042 In aggressive ground conditions, the potential for contaminant attack
depends on the following:-

= The presence of waler as a carler of chemical contaminants,
(except free phase organic contamination)

= The availability of the contaminant in terms of solubility,
concantration and replenishment rate

Contact between the contaminant and the building material

= The nature of the bullding materials and its capabllity of being
attacked by contaminants

In general the thicker the building material the less fikelihoad there is for
contaminant aftack to cause damage to tha integrity of the structure.

10.2 Reference Documents
10.2.1 Fallurng the Enviranment Agency publication Wodal Proceduros for
Land Report
|1: the following umumm have been referred to in production of the
faliowing report paragraphs.
« ‘Performance of Building Malerials in Contaminated Land' report
R255 (Building Research Establishment 1994).
= Risks of G and to Buldings, Building
by g oo b el Report s
(Environmant Agency 2000).
Repart Section 10 Page 20118 July 2008
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103

1031

1032

1033

1034

= ‘Guidance on essessing and managing risks fo buildings from
fand contamination’ - Technical Report P5 D35/TRIO1).

Buikding Regulations Approved documant C - site praparation
and resistance to contaminants and moisture (Office of the
Deputy Prime Minister, 2004).

= Concrets in aggressive ground” Special Digest 1: 2005 (Building
Research Establishment).

Hazard Identification and Assessment

The ienlification of hazards is based on the findings of this
investigalon orimerly rolating o former lond uses (potantel for
chemical and likely type laboratory

chamical Clearty, the
scope of \lbalamry testing is determined with respect to former fand
uses, conlaminants which may cause harm to human health and water
resources, based on CLR B ‘Potential contaminants for the Assessment
of Contaminated Land.

Based on the abave, the scope of our festing regime is described in
Sections 8b (human recepiors) and Bo (water receplors). We have
ulilised this test data in production of the following fisk assessments in
et b i g, con et kLol ok Largeding T

s of chemicel attack on concrete in contact with the ground. as
Sascrbad i SRE ‘Special Digest 1.

The identification of hazards from contamination and subsequent
assessmenl of risks is basad on the fallowing:-

= The contaminants present on site.

Tha nature of the contaminant (Le. calcium suiphate is much
fess soluble than sodium or magnesium sulphate and s,
therefore, less of a concem with regards sulphate attack).

= The concentration of contaminants - in general the higher the
concentration the greater the hazard.

The solubilty of the contaminants - contaminants which are ot
soluble will not ganerally react with materials,

= The permeability of the sods - ie. case by which fluids can
transport contaminants to the building.

The process of risk assessment for building materials is concernad with

identification of the hazerd (contaminants et the site - & source) and

wbwwuenﬂy ow the contaminenty cen reech he bulding (poliay)
they can react with the bullding (receptor). Thus the ri
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10.4

1041

10.5
1051

10.6
1061

107
10.7.4
10711

assessment |s produced based on the source - pathway - receptor
model,

Provision of test data to specifiers/manufacturerfinstaller

The following risk assessments are based on cument published data.
We strongly recommend, hewevar. thal information gained from this
invesligation are provided to specifiersimanufacturersinstallers of
building materials/servica ductsiapparatus who may have more up to
date research to confirm the ability of the product to resist the effecis of
chemical contaminants at the site for the desired lfespan of the product.

Risks Assessments for Individual Building Materials.

The following/ypical sections contain risk assessments for various.
building materiais likely lo be Incorparated In developmenis. Other
matertals which we are not aware of may alsa be used in developments
and in contact with the ground and, therefore, recommend the suppliers
are consulted with respact to ground conditions at this site and their
opinion sought as 1o the ability of the product to resist chemical
conditions detarmined at the site.

Concrete - General Mechanisms of Attack

Thers are a number of mechanisms by which contaminanis atisck
concrets including the fallowing:-

« Hydrolysis of the hardened concrete.

« Degradation as a resuit of exchange reactions between calcium
in calcium hydroxide (frea lime hydrale} and ions in aggressive
solutions.

« Expansive reactions as a resull of chemical reaction or salt
cryslaliisation.

Concrete - Sulphate Attack

Hazard

Sulphate altack on concreta is characterised by expansion, leading to
There

Ioss of strength, cracking, spalling and eventual disintegration.
ars three principal forms of sulphate atiack, 2 follows:-

« Formation of gypsum through reaction of calcium hydroxide and
sulphate fons,

Ettringite formation through reaction of tricalcium alluminate and
sulphite irons,

«  Thaumasile formation as & result of reactions betwaen calcium
silicate hydrates, carbonate ions (rom aggregates) and suiphate
ions.
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10.7.2
10721

10.7.3
10731

10732

10732

10.7.4

10.7.4.4

107410

Assessment

‘The hazard of sulphide attack s addressed by reference to procedures
described in Buiiding Research Establishment (8RE) Speoal Digest 1
7005 'Cancrete in Aggressive Ground to establish a design sulphate
class (DS) and the 'aggressive Chermical Envionment for Gontrete®
(ACEC) These procedures have been followed during our investigaton
and are descrbed inthe faliowing paragraphs.

Desk Study Informatien

The frst step in the procedure is to consider specific elements of the
desk study These are tabulated below

Efement Ticare

Teongy THeThood of s cantaning

T —
o e — %
LT T mﬁ'ﬂ';& TIT

usee.
[Table 107

A brownfield site is defined in SD1: 2005 as 2 sae, or part of a site
wehich has been subject to moustiial development, storage of chemicals
(mcluding for agricutural use) or deposition of waste, and which may
contain aggressive chemicals i residual surface materials, o in ground
penetrated by leachates Vhere the history of the Site i< not known, it
shouls be treated as brownfield untl there is evidence 1o classify ¢ 35
natural

For spread type foundations which will extend into the Kempon Park
Gravels 3nd based on the sbove it is necessary to follow the procedures
described in figure CE {focations on brownfield sies excep! where sois
rmay contain pyote’)

For 2 piled foundation solution which will extend into the Londen Clay
and based on the sbove it is necessary to follow the procedures
descrived in Section C5.1 4 ( Brownfield /ocations that conlzin gynite’)

Assessment of Design Sulphate Class

For spread type foundations which will extend into the Kempton
Park Gravel,

The sulphate concentration in @ 2.1 water'soil extract was measured on
13 soil samples and 2 groundwater sampies the mean of the 3 highest
sulphate resuts from soil samples was calculated 3t 1110mgl
(charactenistic valug). On this basis and with reference to table C2 of
S011: 2005, the design suiphate class s DS-2
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107412

10.7.42

107421

107422

10.7.5
10.75.1

1076

10.7.6.1

107862

10.7.7

10771

10.8
10.8.1
108.1.1

The concentration of sulphate was measured at less than 3000mgil ang
thus the concentration of magnesium was not measur

For piled type foundations which will extend into the Landon Clay

The sulphate contentration in a 2:1 watersoil extract was measured on
18 soll samples and two groundwater samples the mean of the 3
highest sulphate resuits from soil samples was calculated at B46mg/
icharacteristic value). On this basis and Mlh reference to table C2 of
SD11: 2005, the design sulphate class is DS -2.

We assume foundations wil nol be in contact with disturbed ground (as
defined in BRE SD:1). We, therefore, hava not considered Oxidisable
Sulphates or Total Potential Sulphate content. On this basis and with
reference to SD1- 2005, derived dasign sulphate class is DS-2.
Assessment of groundwater mobility

With reference to SD1: 2005, Section C3.2, we are of the opinion that
‘ground and site characleristics suggest ‘mablle groundwater® condilions.

Assassmant of pH

Following SD1: 2005, Section C5.1.1 (step 4) the characteristic value of
pH is 5.9, derived by taking the mean of the lowest 3 of the pH results.

None of the red pH values were below 55 thus the
mnﬂmﬂﬂoﬂdmlomnsmﬁnllramwunmmlam

Chemical for Concrote
(ACEC)

Based on the design sulphate class, characleristic value of pH and
assessment of groundwater mobility, and with reference to table C2 of
SDI: 2005, we are of the opinion that the ACEC ciass for a pad
foundation solution is AC-3z and for a piled foundation solution is also
AC-3z

Concrete - Chloride Attack

Hazards

There are a number of ways in which chiorides. can react with hydrated
cament compounds in concrete. These are as foliows:-

»  Chlorides react with caloium hydroxide in the cement binder to
form soluble calcium chioride.  This reaction Increases the
permeaility of the concrete reducing its durability.

Calcium and magnesium chiorides can react with calclum
aluminate hydrales lo form chioroaluminates which resull in low
to madium expansion af the concrele.
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pores. Hrpressurs prommd by crysal growh s amﬁhrihﬂn the

tensile strength of the concrete, the concrele will crack and
eventually disintegrate.

108.2 Risk Assessment

10821 Chiorides ursocﬁum potassium, and calclum are generally regarded as

being non @ towards mass concrete; indaed brine containers
s oo sbirent ity years
sarvice. Dapending upon the type of concrate, and the cement used up
10 0.4% chioride is allowed in BS8110: Part 1.

10822 In view o the past use ofth site we consider the ikelnood of olavaied
ncentrations of chiorides in the ground is not likely 1o occur and on
lfna basis have not specifically measured concentrations of chiorides.
and, in our opinion, the risk of buried cancrete baing affected by
chiorides Is considered law,

10.9 Concrete - Acid Attack
1081 Hazards
10911 Concrete being an alkaline malerial Is wulnerable to attack by acids.
Prolonged exposure of concrete structures (o acidic solufions can result
in complete disintagration.
1092 Risk Assessment
10821 The rate of acid aftack on cancrete depends upon the following -
The type of acid
'rn. acid cnnmmralhn{pH)

R

The soll pmabdny
Groundwalar movement

British Standard BS8110: Part 1 classifies axtreme anvironment as one
where concrete is exposed to flowing groundwater that has & pH<4.5.
The standard also wams that Portland Cement is not suitable for acidic
conditions with a pH of 5.5 or lower.

10922 The pH of the soilgroundwater was measured exceeding 5.5 and on
this basis the risk of concrete being affected by acidic conditions is.
considered low.
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1010
10.10.1
AURIRR

10.10.2

1wz

101022

101023

101024

101
10.11.1
ALRIRE]

Concrete - Magnesium Attack
Hazards

Magresium salts (excepting magnesium hydrogen carbonate] are
destnyctive to concrete.  Comosion of concrete occurs from cavon
exchange reactions where calcium in the cement paste hydrates and is
replaced with magnesium.  The cement looses binding power and
eventually the concrete disintegrates

Risk Assassment

In practise "high concentrabans of magnesium wal be found in the U
only in ground having industrial resitues. Following BRE Special Digest
12005, measursment of the concemration of magnesium s
recommended i sulphate concentraions in water extract or
groundwater exceed 3000mg/. Once measured the concentration of
magnesium is considered further in BRE Special Digest in establishing
the concrete mix to resist chermscal attack

We are not aware the site has besn subject to sny manufacturing
pracesses which woud have included magnesium  comtaming
compounds. and in addiion sulphate concentrations did ot exceed
3000mgf, on s basis we have not measured the concentration of
PAgREsium in Soils 3t the sae, and would consider the risk of soiés atthe
Site promoting AMack on CoNCTete &5 consideied low.

85 EN 206-1.2000 ‘Concrete - Part 1 Specificalion, performance,
production and confaerrAy’ does, however, provide exposure ciasses for
concrete in confact with water, wih vaying concentrations of
magnesium for the designispecification for concrete mees As there is
3 possioiity that concrete for the building may be m contact with
raundwater during it Ife, then we have measured the concentation of
MagAEsiUM In proundwater samples.

Ve have measured the of

samples from the site which produced results of ||mgu| and 14man
This result falls well below the criteria for the expoture Classes as
outlined in Table | of BS ENZ06-1 2000 Sulphate concentrations in
water samples produced a result in the range of >200 but <600 thus
indicating an exposure dass of KA1

Cancrete - Ammonium Attack
Hazards
Armmonium sats, like magnesium salts act as weak acids and attack

hardens concrete paste resulting in softening and gradual decrease in
srengh of the concréte
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10.11.2
N2

1M122

1042
10.12.4
101210

10.12.2

101221

10.13

10.13.1

10.13.2

101321

101322

Risk Assessment

UK guidance is net available on the concentration of ammonium which
may affect concrete. BS EN 208-1. 2000 ‘Corcrefe - Pard 1.
Specification, performance, production and conformdy’ does, however,
provide exposure classes for conerete in contact with water vath varyng
cancentrations of ammoma for the design/specdication far concrete
rrixes.

We have measured the concantration of ammania in two groundwater
samples at the site, and ters is 3 potential possibilty that concrete for
the building may be in contact with groundwater during fs ife The
concentratons of ammenia were measured at 0.13mgA and 022mgf
This resul fails well helow the crteria for the exposure dasses as
outlined in Table 1 of BS EN208-1:2000. Sulphate concentrations in
water samples praduced a result in the range of >200 but <600 thus
indicating an exposure ciass of XAl

Concrete Blocks
Hazards

Precast aggregate concrete blocks and autodaved zerated convete
blocks are commanly used in the construction of shallow foundations.
Contrete blocks are potentaly attacked by the same contaminante and
ground conditions which affect dense concrete

Risk Assessment

In general, the mechanism of attack on concrete blocks is the same for
hardened toncrete. We recommend parameters far ground conditians
for concrete described In the preceding parsgraphs for concret
biockwark in contact with the ground/groundviater and the biockwork
manutacturers confirmation sought for applicabilty of their product

Clay Bricks/Pipes

Clay Bricks are highly durable materials which have been used in
buildings for many centuries  Fire clay pipe material can also be
cansidered similarly resistant to contaminants

Hazards

Dissoiution of clay brick in a potentially serious cause of deterioration
The exent of dissolution depends upon the solubility of the glassy
waterial (produced by firing of the clay) comained in the brick  The
acidic nature of the giass phase wil praduce low solubility in 3 neural
and acidic enviranment, but can be aluble in 3 basic emranment

A potentially mare serious hazard for brickwork is the crystalisation of
saluble safts within the brick pore structure. Salts are Tansported by
water to the imerior of the brick originating from the edemal

Revision D

T DT Tty 20
Report r2f STE1297R



SHIHIT Rewgrpn s o

Egeton Rosd, Twickenham

10,133

101331

101332

10.14

10144

10.14.2

1m421

10.143

101431

101432

101432

envimnment or by rehydratin, however, are only likely to occur when
there is & granient from a wet interior o  drying surace. The potential,
therefore, for salt crystallisation in the ground is, therefore. low

Risk Assassment

There seems 1o be litle published infarmation as regards the resistance
to clay bricksfpipes in aggresswe ground conditions, however, clay
bricks are generally considered very dursble. As no signficant
concentrations of chemical contaminants have been idgentified at this
site in combination with near neurral pH conditions & Is considered
unlikely that ground conditons are sufficiently aggressve to cause
damage to brickwarkiday pipes.

Some basic guidance 15 provided n BS5628-3 2006 'Code of Practice
for the Use of Masonvy - Part 3 Malenials and corrponents, design and
etk hio’ with 1EgaTds 10 resistance of masonry 1o resistthe effects
of sulphate aftack

Mortar

Mortars are based on building sands mized with cement andior lime as
3 binder In the UK Portland cemens and masorey cement are
commonly used Masonry cements are 3 medure of Poriand Cements
and fine mineral filler (i Limestone) with an air entraining agent.

Hazards

Mortar is subject to the same agents for detenoration 35 CoNCrete with
the major cause of deterioration being sulphate attack

Risk Assassment

Sulphates can originate from soils/igroundwater or fram the bricks
thermselves.  Caloum, magnesium, sodum and potassium sulphates.
578 prasent in almost 3l fired-clay bricks. Water can dissolve a fracnon
of these sulphates 3nd transport them to the mortar

Cunently, we are nct aware of any guidance on the resistance of
rmortars fo sulphate attack. The Bulding Research Estabiishment report
that the sulphate resitance of mortar was improved by the use of
sulphate resisting Poriand cements and kme  Some guidance s also
provided in BS5628-3 2005 'Cods of Praciice for the use of Masomy -
Part 3 Materials and companents, design and workmanship

Based on ground conditions determined at the site the risk of signficant
sulphate attack on mortars (Based on testing/anslysic of suiphates in
relanon to concrete - refer Section 10.7) is considared low
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10.15

10,151

10.16

10.16.1

10.16.2
101621

10163

10.16.3.1

10.16.3.2

Metals - general

Thero ero o number of metsls which sro used in buldings oitar a3
piles, services, non structural and, indesd, structural componen
most common metals used in bulidings. wo siew, sabiese. msq
copper, lead, zinc, aluminium and cast ron. All these metals can
deferiorate through corrosion process. Corrosion can affect metals in
varlety of ways depending upon the natura of the melal and the
environment to which it s subjecled. In most common forms of
cofrosion are:-

= Electrochemical - the most common form of corrosion in an

aqueaus solution
= Chemical comosion - occurs when there s a direct

charge
transter between tha melal and the attacking medium (examples
kalis

ty aci
= Microbial inducad corrosion

Metals - Cast lron

Cast iron s @ term to describe farrous metals containing more than
1.7% carbon and s usad extensively in the manufacture of pipes.

Hazards.

Generally, cast iron has a pood resistance 1o corosion by solls,
howaver, corrosion can occur dua to the fallowing mechanisms:-

1) Generation of large scale galvanic cells caused by differences in
sall_concentrations, oxygen avallabiliy or presence of siray
slecirical currents.

2)  Hydrochloric acid wil cause corrosion at any concentration and
temperature. Dilute sulphuric, nilric and phosphoric acids are also
aggressive as also are well aeraied organic acids.

Risk Assessment

Testing can be camied out on site to maasure the rasistivity and redox

potential of soils which can assist in deriving recommendations for

proteetion of cast iron components using coatings. buria! frenches. or

fsotion tscniques. Curenty, bosaver. here s no spacfic guiianos
we om

Guidelines produced by the Water Research Centre (WRc) on the use
of ductle iran pipes, state that highly acidic soils (pH <5) are comosive
o cast iron pipe even when protected by a zinc coating or polythene:
sleeving. WRo also st ot groundwater containing >300ppm
chioride may corode even protected cast iron pipes.
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101633

1047
10,471

109701

10.17.2

1014721

1018
10.18.1
104810

10.18.2
101821

1018232

On the basis hat the pH of sails at the site are not less than 5, and
Qroundwater is uniikely 10 be In contact with cast iron elements, then e
nsk of ductle cast iron pipes being affected by acidichlaride attack is
cansidered low. Vve have not carried out any redodresistivity testing
(considered outside our brief) and thus ve cannot corrment futher with
regards Io the nsks of gabanic action

Metals - Steel Piles
Hazards

The cormsion of steel requires the presence of bath axygen and water
In undisturbed natural soils the amount of corrosion of driven steel piles
is generally small In disturbed soils (made ground) however, comasion
rates can e high and narmaly twice as high as those far undisturbed
natural soils.

Risk Mssessment

Guidance on the use of steel piles in different enviranments s provided
in British Stee's piing handbook which includes calculating the =ffective
ife of steel pies. There is no spectic guidance, however, for
contaminated soils n this publication. Coatings can be provides 10 the
ple surace but expenence has shown that some coatings can be
damaged during driving, pamicutary n ground which can contain hard
aterials such as brickiconcretefstone

Metals - Stainless Steel

Hazards

Stairless steel is used n a number of building components including
services, pipework, reinforcement bars and wall tes  There s lidle
kntwdedge, however, of the perfarmance of stainless steel n aggressive
envimnments.

Stainless steel can wathstand pH of 6.5 1o 8.5, but the chionne content
of a soil increases the nsk of corrosion. At concentrations of 200mg/
type 304 stainless steel can be used, but for concentrations of 200 1o
1000mgA type 316 chould be used in preference 1o type 304, but for
concentrations greater than 1000mg type 316 should always be used.

At this site the gH of the soils was generally near neutral (vathin the
range of B 5 to 8.5) and it s considered unkikely that groundviater wil e
in CONtACt with Stamiess Steel components (unless we are advised
otherwise) thus the fisk of ground conditions st the ste affecting
siainiess steel is considered low
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1019
10.18.1
AURERR

10.19.2

101821

1020
10.20.1
102011

10.20.2
102021

102022

1021
10.21.1
102111

Metals - Galvanised Steel
Hazards

Galvanising stesl is a means of protecting steel from aggressive
envimnments, howsver, 7inc galvanising can be comoded by sshs and
acids

Risk AssessmentiRemedial Action

There is no curent specfic guidance on the effects of aggressive
ground conditions on gaivanised steel, however, some research
indicates zinc allays are generally mare resistant than pure zinc
£oatings in aggressive conditians.

Metals - Copper
Hazards

Copper ie commonly usad for gas and water suppliss  Copper (s
generally resttant to corrosion in most natural environments, but in
contaminated ground copper can be subject to camosion by 3cids,
sulphates, chiarides and ground containing cndersfash. Vet peat (pH
46) and acid clays (pH 4.2) are considered sggressive conditions to
pramote comosion o copper

There is no specific published guidance on what constitutes aggressive
conditions to capper except very acid/peaty condiians.

Alnough there are no ignificantly acidic o peaty conditions at the site,
there are significant concentrations of ash/cinders in come areas of the
site whith may lead to the risk of comosion e recommend
manufacturers are consulted possibly to provide a coating to the pipe o
possibly installation of the pipe in a trench with clean backfil

Metals - Lead
Hazards

Lead is used in tanking, flashings, damp proof courses etc Lead is a
durable material which (s resistant to comosion in mast environments
Lead damp proof courses can be subject to amach from the lme
released by Portiand Cement based mortar and concrete  In the
presence of moisture, a stow corosive attack is indiated on lead sheet
In such cases a thick coat of bitumen should be used to protect the lead
3 proof course

Revision D

g 13 oI 10 Tty 20
Report r2f STE1297R



(S) SILTECHNICS T ——

Egeton Rosd, Twickenham

10.21.2
122

102122

1022

121

10.23

10231

10.23.2
1m2a21

102322

10.233

102331

102332

Risk Assessment

There i no curment guidance on the perfarrmance of lead in contact with
contamnated soils, however, acds and abkalis (ime) could be
aggressive tawards lead

At the ste pH conditions are not considered significantly extreme and
this it is considersd unfikely that ground conditions at the site would
significantly affect lead.

Plastics - general

The range of plastics in construction is wade and increasing  The
oeterioration of plastics varies with the individual material 3nd the
envionment t which # is exposed. I general, plastics deteriorate
through degradation of thew polymer constituent, but loss of piasbeizer
and other addd render 4

Plastic Membranes and Geotextiles

Plasic membranes and textiles are used in the construciion industry as
damp proot COUMSes, Qas resigant mEmbranes, cover systems and
liners. They are typically used 1 restict the Movernent of gas o water
inta buildings, building matenals or campanents o to separate difenng
sall types  Typicaly matenals used for membranes are polyathylens
(PE] and poly vinyl chionide [PVC)

Hazards

Merbranes of PE and PVC are attacked by 3 variety of acios and
solvents. PE has a poor comosion resistance to madising acids (ninc:
and suphuric) at high concentratians. Hydrachlonic acid (HCI) does not
chemically atack PE but can have a demmental effect on ds
mechanical properies  Alkalis, basic salts, ammania solubions and
bleaching chemicals such as chionne will cause deteroration of PE PE
is resistant to non oxidisng salt soluons

PVC is degraded by the action of oxidising acids.  Nitric acid is
partcularty agaressive towards PYC. PV does not detenorate under
the actian of neutral or alkakne solutons.

Risk Assessment

There is no published guidance on quantitative assessment of the nsks
to PE or PYC sithough there |5 @ [ot of advice on how contsminants
react with these plasics In general, the more concentrated the
CONLAMINFY0N e Qreater hie risk 1o plaste menmbran esgectedies.

Based on the investinatary data obtsined to date, and in consideranon
of the hazards described abave, there is no evidence of signficant
concentrations of acds o alkalls, indicating the nisks of ground
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10.24.1
102410

10242
10.24.2.1

conditions at the site affecting PE and PVC materials are considered
low.

Plastic Pipes
Hazards.

an: pipes are pludomhamty manufactured from PVC and PE bul
can be used. mgsnerdmypmwmwamnmuls
attack and

pipes can result from use in confaminated el pwm-eu raview m

plastic pipes reports the following-

= Polyatnylene (PE) - good resistance 1o salvents, acids and
alkalis

= Poly vinyl chioride (PVC) - most common form of pips, Good
general resistance lo chemical altack but can be atlacked by
solvenis such as ketones, chlorinaled hydrocarbons and
aromalic polypropylene (PP} - chemically resistant lo acids,
alkalis and organic solvents but not recommended for use with
‘storing axidising acids, chiorinaled hydrocarbons and aromatics.

Poly vimylidena fluoride (PVDF) - inert to maost solvents, acids
‘and alkalis as well as chiorine, bromide and other halogens

woroethylene  (PTFE) of the most inert
merlmplaalks avaiable. PTFE has good chemical resistance 1o
solvents, acids and alkalls

A survey carried out by the Water Research Centra (WRC) on reported.
incidents of permeation (mare than 25), only two involved PVC with
thase incidents relating to spillages of fuel.

Risk Assessment

Plastic pipe performance has been the subject of a WRc reporl. The
regat risk ranks difaring previous sie usas In relaton [0 the use of
plastic pipes which is summarised in the following table.

Ty A

il

i sstons. mechanica sngmaatng yola, el e Ilnmlnu mnm
pain. and ink mn\m railwey lend, textia

hautage ye

Wc-l.n-lun

Agrcasiure. brewing
nm:mmmnu.lmwuummumug-&
pipes.
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102422 The WRe report also provides advices on the type of pipe material
appropriate for the type of contamination present. An extract s
provided balow.

Material Groups.
Group 1. Organic Contamination

- Pﬁm juctiha o,

. wrwdo(w w0l

. WMM mud finungs.

« Prolection oefints and seals.

« Clean suabie.

« Seek specialst advice on use of PYC-U o GRP pipes.
Group 2. Mized Contamination

. HHW ar wrapped melal ppes.

s (evaier mesal

i il by

. o
Group 3. Inorganic Contamination

*  Pasic pipes.

« Plasiic-cosied melal ppes.

. (coatex metal

+ Clean sutabie Eackén

« Seek speciafist advice on use of GRP pipas.
Group 4. Organic or Inorganic

*  Material of Ghoice.
For all material groups, good pipe laying practice must be followed.

102423 The WRE report also refers to testing suites in relation to both inorganic
and organic contamination, With respect ta inorganic contamination,
the WRc report acknowledges the purposes of this is for a risk
assessment In relation to human health for construction operatives with
the effects of such contaminants afiecting plastic drinking water pipes.
limited.

102424 The WRe roport ndicaes that permeation of lastc ppes by organic

solvents and substances was a major problem. report
produces the following groups of -componds m mlm trigger
concentrations were assigned.
Group 1(s] Compounds: Groug 1 [b) Compounds:
Cartion tetrachiorise Dichioromahar
1.2ichiorosthane
Telrachloroethane 1.1,V -richloroethane:
Banzee 1:2-dichkroprapane
Toeos vi chiorde
Chiorobenzene dichiorobenzenes.
Repart Section 10 Page 16of 18 July 2008
Revision 0 Report ret STE129TR
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102426

102428

1026
10.25.1
102511

10.252
102521

10.26

10.26.1
102811

102812

Trichinrobanzanes
enzane.
The above chermicals relate to fuels and volatile arganic compounds

Ve are aware that water companies have their own testng regime to
358t in sslection of an appropriate matenal supply of dinking water 1o
the site and would, therefore, recommend 3 copy af this repo IS
provided to the water company to aliow them to specfy the approgriate
pipeline materisl

\We would orly carry out Isboratary tasting to measure concentrations of
organic contaminants listed in the WRe report {refer 9.24.2 4 above) if
the site is known t o is suspected of using/pracessing these chemicals
and at this site we have no evidence to suspect the use of such
chemicals

Electrical Cables
Hazards

Elecirical cables are generally protected by plastic skeeves. These
sleeves are potentially subject to chemical and permeation in similar
modes as plastic ppes. Medum and low voltage cables are often (aid
directly into the ground and are thus at rick of attack by contaminants
High voltage cables 1end to be laid in wenches backfiled with ‘claan’
materials

Risk AssessmentiRemedial Action

The selection of sppropriste sheathing material i impartant to provide
resistance o ground condions 3t the st and  recommend
manutsenirers awvices are sought

Rubbers
Hazards

Rubbers are crossiinked polymeric materials contaming 3 number of
addtives such as carbon black, fillers, antioxidant and wulcanising
agents  The corosion resistance of rubber is dependant upon the
polymeric constiient  The mechanisms by which rubbers deteriorats
when placed in aggressive chemical environments are similar to those
describer for plastics. xidation is the principal fom of degradation
\Whilst rubbers are resistant to strong acids and abalis, they are rapidly
atacked by axidising sgents such as nitnc acid and axidising salts such
32 COpper, Manganess and ion

Rubber is alsn susceptivle to attack by certain hydrocarbons and oils
The absorption of these liquids causes the nubber to smell

Revision D
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10.26.2
102621

102622

Risk AssessmentiRemedial Action

Information on the effect of a range of chemicals on the physical
properties of vanious rubbers has been produced by the Fubber and
Plastics Research Assooation This was based on ohservations
camed out follawing immersion tests using undiluted chemicals, but this
has limitations such as the effects of combined chemicals and the
effects of dilution

We recommend manufacturers of the rubber materats likety to be in
contact with the pround at the site are consulled to confirm, of
othenwise, the applicabllity of ther product

Revision D
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SECTION 11- CONTENTS
1 Landfill issues
114 Disposal of soils off site
Mz Landfil tax
1 Landfill Issues
114 Disposal of Soils off Site
RLER] Using available investigatory data we have produced a separate repart
to classify soils likely to be excavated at the site for off site disposal.
1.2 Landfill tax
1z Disposal of solls to landfill sites is nomally subject fo landfil tax with

rates varying from year 1o year based on government policy. Current
information on rates of landfil tax can be oblained from H M Customs.
and Excise (HMCE) Office (leaflet notice LFT 1) with a lower rate
applied o inactiva (or inert) wastes and the standard rate to all other

taxable wastas.
1naz Landfill fex exemplion can be oblained providing the foowing
conditions can be satisfied

a)  Reclamation must Involve clearing the land of poliutants that are
causing harm or have the potential (o cause ham, demansirating
that the pollutants are ar polentially:

i) Poluting ground ar surface waler or
§)  Hamming the health of people or animals or plants on
i) Damaging the fabric of struclures or services

b} The causs of the pollution must have ceased
) The land s not subject 1o the works or remediation notice
d) The reclamation constitules or Includes clearing the land of
pollutants which would (unless cleared) pravent the land being put
o intended use
123 Details of the above are produced in the HMCE Leaflel LFT2,

Applications for landfil tax exempfion must be submitied fo HMCE at
laast 30 days bafore the intention to start removing wasta o landfil,

Repori Section 11 Pagetol2 Tuly 2008
Revision 0 Report ref STE1ZOTR
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124 Based on ground conditions determined at this ste and development
proposals itis urilkely that landfil tax exemption would be obtained as
item a) above is unlikely to be satisfied, hoveever we would recommend
an application be made to HMCE to oblain their niing on this matter
We would be pleased ta assist on this aspect on further instructions

1T LT Ty 200
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ENABLING WORKS | Existing Buildings

PHASE 1a e
Existing reoms Lo be taken cut of use for Decant . Buildings to be Demolished
PHASE 1b
Existing rooms 1o be refurbished 1o accommodate new curriculum . Buildings under Canstruction
Line out Znr pitches to playing fields .

Mew Buildings
College mave into decant area :
Creation of haul road & preparation of access off Langhorn Drive and Egerton Road 7%’; Constructicn Area
Demalition of existing buildings (Music, LRC, Science and A block (part) and Z block)
Weatherproofing to the end of open end of Block A Construction H g

MUCTHID

DERS Phasing 1a+ 1b ATKINS

02 Jun 2015
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PHASE 1c | Existing Buildings

Canstruction of College main building e

Construction of Secondary School and Special School . Buildings to be Demolished

Remowval of hardstanding and seeding to playing fields
. Buildings under Construction

. Mew Buildings

7/}; Construction Arez

=== Construction Hoarding

+ Canstruction Vehicle Access
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PHASE 1d I Existing Buildings
Phased mowve of KLIM, remaining A block, refectory and E block inta new College building S —
Construct Temporary Changing Tacilities for Sports Hall . Buildings to be Demolished
Schools open .
Buildings under Construction
PHASE 1e
by i . Mew Buildings
Dermuolition of KLM
Dernclition of remadining A block, refectory and E block (B, C, C1, D, E, E1, R, T, LSW) 7{% Construction Ana
Demolition of out buildings and pumping station
Dernolition

of Changing facilities for Sports Hall
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Construction of Sports and 5TEM buildings & vehicle movement temporarily alterad
Completion of Schools external area (except works shown in Phase 3b)

Creation of 3G pitch and grass pitch during sumrmer holidays

Marsh Farm Lane upgrade up 1o cross over point

REEC
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. Buildings to be Demalishe:
. Buildings under Construction
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PHASE 2b
Phase 1 of the residential starls on site.

Existing Buildings

Access 1o Phase 1 residential site controlled and managed by contracton Buildings to be Demolished

Buildings under Construction
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Phase 2¢ _'] Existing Buildings

Decant into Sports and STEM building

Phase 2d

Pemolition ot Sports building and temporary changing building

Demalition of Brick, Conc, Enging, E Block and O Block

Ternporary route for residential site established and controlled by contractorn
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Phase 3a
Construction of Haymarket

Existing Buildings

Upgraded junction on to A316 Buildings to be Demolished

Langhorn Drive road widening and realignment & Marsh Farrm Lane from STEM to Sports, including SEN MUGA
and 5ports car park

Buildings under Construction
Mew Buildings

Construction Arez
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Aerial photograph of site




(S) OILTECHNICS

Richrmond-Upon-Thames College
Egerton Road, Twickenham

Report status and format

REPP“ Principal coverage Report status
section
First Final Eofmants
draft draft

1 Executive summary 21.07.08
2 Introduction 21.07.08

Desk study information and
% | site observations HHITHG
4 Fieldwork 21.07.08

Ground conditions
7 encountered ALAH
] Laboratory testing 21.07.08

: § Freliminary Engineering

7 Engineering assessment 300608 | 21.0708 |, ccrment moued to AKT
8 Chemical contamination 21.0708
8 Gaseous contamihation 21.07.08

Effects of ground
10 conditions on building 21.0708

materials
1 Landfill issues 21.07 08
12 Further investigations 21.07 08
13 Remediation statement 21.07 08
14 Drawings 21.07 08

Note: A separate report has been produced on classification of soils for off site disposal.
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Richrmond-Upon-Thames College
Egerton Road, Twickenham

List of drawings

Drawing Title Revision

STE1297R-01 Site location plan

STE1257R-02 Plan showing existing site features and approximate location
of exploratory points.

STE1297TR-03a | Plots summarising insitu density testing from Standard
Penetration Testing (SPT) and triaxial laboratory test data in
boreholes BHO1 to BHOS

STE1297TR-03k | Plots summarising insitu density testing from Standard
Penetration Testing (SPT) in Kempton Park Gravels only

STE1297R-03¢c | Plots summarising undrained shear strength derived from
Standard Penetration Test (SPT) N values and triaxial
laboratory test data in London Clay deposits.

STE1297R-04a | Plot summarising insitu density testing from Dynamic Cone
Penetration testing (DCP) across the site.

STE1297R-04b | Plot summarising insitu density testing from Dynamic Cone
Penetration testing (DCP) in tennis courts to the south of
Cranford Way.

STE1297R-05 Section showing construction of combkined water & gas
monitoring standpipe installed in boreholes BHO1 to BHOS,
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1 Executive Summary

General

We recommend the following executive summary is not read in isolation to the main
report which follows.

Site description, history and development proposals

The site is located towards the centre of Twickenham and is cccupied by Richmond-
Upon-Thames College. Prior to development of the college in the 1930s old Crdnance
Survey maps record the site to be undeveloped although a tramway was recorded run
across the southern half of the site.

Atthis stage, the proposals are being developed howeverwe understand that the existing
buildings are to be demaolished to make way for the new college buildings.

Ground conditions encountered

Exploratory excavations generally encountered between 0.3-1.0m of topsoill or made
ground grading into orange hrown clays becoming sand and gravel considered to he
Kempton FPark Gravel to depths of between 4 .2-2 3m and locally 9.3m.  Stiff grey dark
grey clay considered to be London Clay was encountered underlying the Kempton Park
Gravel. Groundwater was encountered at bhetween 1.1-3.8m in exploratory excavations
and water levels of between 1.33-2.54m have been ohserved in standpipes installed
across the site,

Saoil infiltration tests indicate that the near surface Kempton FPark Gravel exhibit some
permeahility .

Foundation solution

We consider that spread type foundations will be suitable option for the proposed
buildings located on the upper horizons of the Kempton Fark Gravels. A piled foundation
solution providing end bearing in the London Clay could also be considered. Ground
bearing floor slabs can be adopted however a suspended floor may be required for |ow
rize buildings.

Chemical and gaseous contamination

Elevated concentration of benzo(a)pyrene was measured in one location presumably
associated with ash and clinker contained in the soil. Some hydrocarbon contamination
also measured in two locations in the near surface soils. Further supplementary
investigations recommended in these locations to determine extent and risks (if any) to
groundwater,

Based on gas monitoring undertaken to date, the site is classified as characteristic gas
situation two requiring some gas protective measures for new buildings subject to further
monitoring.  Based on desk study information, Radon protective measures are not
necessary.

Tlepurt Section 1 I?"age 10of1 July 2008
Revision 0 Report ref STE1297R
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SECTION 2 - CONTENTS
2 Introduction
2.1 Objectives
22 Client instructions and confidentiality
2.3 Site location and redevelopment proposals
2.4 Report format and investigation standards
2.5 Status of this report
2 Introduction
2.1 Objectives
2.1.1 This report describes a ground investigation carried out for the propsed

redevelopment of Richmond-Upon-Thames College, Twickenham.

2.1.2 The principal objective of the ground investigation was to establish
ground conditions at the site, sufficient to identify possible foundation
solutions for the development and provide parameters necessary for the
design and construction of foundations.

2.1.3 The investigation included an evaluation of potential chemical and
gaseous contamination of the site leading to the production of a risk
assessment in relation to contamination.

2.1.4 QOur brief also included investigations and testing to allow classification
of soils at the site to be disposed of to landfill.

2.2 Client Instructions and Confidentiality

221 The investigation was carried out in May 2008 and reported in July 2008
acting on instructions received from Adams Kara Taylor (Consulting
Civil and Structural Engineers), on behalf of our mutual client
Richmond-Upon-Thames College.

222 This report has been prepared for the sole benefit of our above named
instructing client, but this report, and its contents, remains the property
of Soiltechnics Limited until payment in full of our invoices in connection
with production of this report.

223 The scope of the investigation was defined by Adams Kara Taylor in
their briefing document ref. A041826 dated April 2008. The investigation
generally followed the briefing document. The investigation process
was also determined to maintain as far as possible the original
investigation budget costs.

Report Section 2 Page1of3 July 2008
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2.3.2

233

2.4

2.4.1

242

Site Location and Redevelopment Proposals

The National Grid reference for the site is 515350,173810. A plan
showing the location of the site is presented on Drawing STE1297R-01.

We understand the project will consist of the phased demolition of the
existing buildings at Richmond Upon Thames College in combination
with and followed by:-

» Construction of temporary accommodation block to the south of the
existing campus

* A new four to five storey “L" shaped building approximately 250m
long by 40m extending to playing fields to the north of the site and
within the footprint of the existing college buildings, and

» A potential residential development in the southern part of the site.

At this stage the layout and position of the buildings is being developed,
and no plans are currently available.

Report Format and Investigation Standards

Sections 2 to 6 of this report describe the factual aspects of the
investigation with Section 7 presenting an engineering assessment of
the investigatory data. Section 8 provides a risk assessment of
chemical contamination based on readily available historic records,
inspection of the scils and laboratory testing. Section 9 provides a
similar risk assessment in relation to gaseous contamination with
Section 10, a risk assessment relating to construction materials likely to
be in contact with the ground. Section 11 discusses issues related to
landfill.

This investigation integrates both contamination and geotechnical
aspects. The investigation was carried out generally, and where
practical following the recommendations of BS5930: 1999 ‘Code of
Practice for Site Investigations’. The investigation process also followed
the principles of BS10175: 2001 ‘Investigation of potentially
Contaminated Sites — Code of Praclice’. In view of the client's
requirement for rapid implementation of the investigation, the following
elements, defined in BS10175, have been completed and incorporated
in this report.

a) Phasel Preliminary investigation (desk study and site
reconnaissance)

k) Phasell Exploratory and main (intrusive) investigations

Report Section 2
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The extent and result of the preliminary investigation (desk study) is
reported in Section 3. Fieldwork combined the exploratory investigation
and main investigation stages into one phase with the extent of thesze
works described in Sections 4 and B of this report. Any supplementary
investigations deemed necessary as a result of deficient information
abtained by investigations, completed to date, are identified in Section
12. Section 13 provides information on any remedial strategy and
specification if required.

Qur investigations included testing to allow classification of sails at the
site for potential disposal to landfill. Cur report on this aspect is
separately presented.

Status of this Report
This report iz final based on our current instructions.

This investigation has heen carried out and reported based on our
understanding of best practice. |Improved practices, technology, new
information and changes in legislation may necessitate an alteration to
the report in whole or part after publication. Hence, should the
development commence after expiry of one year from the publication
date of this report then we would recommend the report be referred
hack to Soiltechnics for reassessment. Equally, if the nature of the
development changes, Soiltechnics should he advised and a3
reassessment carried out if considered appropriate.

Report Distribution
This report has been prepared to assist in the design and planning

process of the development and narmally will require distribution to the
following parties, although this list may not be exhaustive:

Party Heason

Client Far irformation ¢ reference and cost planning
Developer ¢+ Contractor ¢ project | To  ensure  procedures  are  implemented,
manager programmed and costed

Flanning department Fotentially to discharge planning conditions
Erviranrment Agency If ground controlled waters are affected, and

obtain approvals to any remediation strategies.

Independent inspectars such as | To ensure procedures are implermented and

MHBEC ¢ Building Control compliance with building regulations
Froject design team To progress the design
COM Coordinatar To advise in construction risk identification and

management under the Construction (design and
management] regulations

Heport Section 2
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SECTION 3 - CONTENTS

3 Desk Study Information and site observations

3.1 General

3.2 Description of the site

3.3 Injurious and invasive weeds and asbestos.

3.4 History of the site

3.5 Geology and geohydrology of the area

3.6 Environmental study

3.7 Coal mining records

3.8 Radon

3.9 Enquiries with Statutory Undertakers

3.10 Flood risk

3.1 Shallow mining and natural subsidence hazards

3.12 Borehole records

3.13 Mining and dissolution hazards

3 Desk study information and site observations
3.1 General
3.4 We have carried out a desk study which was limited to the collection of

readily available information. This included:

a) Retrieval of published Ordnance Survey maps dating back to
1871 at 1:1250, 1:2500, 1:10000 and 1:10560 scales where
applicable.

b) Inspection of geological maps produced by the British Geological
Survey together with relevant geological memoirs.

c) Consultation with Statutory Undertakers.
d) Site reconnaissance

e) Other relevant published documents

Report Section 3
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Section a) was carried out by Enwvirocheck., The report prepared by
Envirocheck iz presented in Appendix M. |n addition to retrieval of
historical and current Crdnance Survey data, Envirocheck provide
infarmation compiled from outside agencies including: -

Environment Agency

Institute of Hydrology

Eritish Geological Survey
Countryside Council far YWales
Scottish Mational Heritage
English Mature

The study did not extend to research of meteorological information ar
consultation with aother interested parties such as English Heritage
(ancient monuments), Ordnance Survey  (survey control  points),
Flanning Authorities or Archaeological Units.

Description of the Site

The site is positioned on the floor of a wide and flat bottormed valley
carrying the River Crane, the channel of which is located about 75m to
the south of the site and the Duke of Maorthumberland's River which is
located A00m to the west of the southern end of the site and 20m to the
west of the northern end of the site.

The site is occupied by Richmond-Upon-Thames College and can he
separated into three distinct areas as follows:-

Morthern - Playing Field and Car Park

The northern area of the site is predominantly flat and occupied by open
space surfaced in bituminous bound materials and laid to grass, forming
a car park and playing field respectively. One masonry building is
present in this area and is currently utilised as a sports hall.

Central — College Buildings

The central area of the site slopes gently to the south (~1:250) and is
occupied by numerous buildings of varying age predominantly hetween
one and four stories in height with a six storey tower located to the
south of the main building. The college buildings are occupied by
numerous departments broadly covering science, arts, social science
and vocational disciplines. Ancillary facilities are also present within this
area of the site including chemical stores located to the central eastern
area of the site,

Southern — Tennis Court and Playing Fields

The southern area of the site slopes gently to the south [(~1:150) and is
separated from the central area of the site by Craneford YWay and a row
of residential properties. This area is occupied by playing fields, laid to
grass, and tennis courts surfaced in hituminous bound materials.

Heport Section 3
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323 College environs

The northern boundary of the college campus is defined by Chertsey
Foad with a residential development beyond. Chertsey Road is
constructed on a shallow embankment reaching some 2m in height in
the north eastern part of the site as the road approaches a bridge to
carry it over the Duke of NMorthumberland River. Much of the eastern
bhoundary of the college is marked by Egerton Road, serving residential
properties to the east. Blocks of residential properties are located to the
west together with a rughy ground with associated car parking. The
southern boundary of the site is defined by residential properties off
Craneford Way. Playing fields are located to the south of Craneford
Wyay.

324 & plan showing the observed site features and location of exploratory
points is presented on Drawing STE1297RE-02.

3.3 Injurious and invasive weeds and asbestos.
3.3.1 Injurious and invasive weeds
3.3.1.1 Qur investigations exclude surveys to identify the presence injurious

and invasive weeds. Under the VYweeds Act 18958, the Secretary of State
may serve an enforcement notice on the occupier of land on which
injurious weeds are growing, requiring the occupier to take action to
prevent the spread of injurious weeds. The YWeeds Act specifies five
Injurious weeds: Common Ragwort, Spear Thistle, Creeping of Field
Thistle, Broad leaved Dock and Curled Dock. The ‘Wildlife and
Countryside act 1981 provides the primary controls on the release of
non native species into the wild in Great Britain. It is an offence under
section 14(2) of the act to 'plant or otherwize cause to grow in the wild'
any plants listed in schedule 9, part Il. The anky flowering plants
currently listed are Japanese Knotweed and Giant Knotweed. ve
recommend specialists in the identification and procedures to deal with
injurious and invasive weeds are appointed prior to commencement of
any works on site or if appropriate purchase of the site. The presence of
such weeds on site may have considerable effects on the cost f
timescale in developing the site.

3312 Good guidance an injurious and invasive weeds is provided on DEFREA
and Environment Agency weh sites

332 Asbestos

3321 Qur investigations exclude surveys to identify the presence or indeed
absence of ashestos on site. Ve recommend specialists in the
identification and contral / disposal of ashestos are appointed priar to
commencement of any works an site or, if appropriate, purchase of the
site. The presence of ashestos on site may have considerable effects
on the cost ftimescale in developing the site. There is good guidance in
relation to Ashestos available on the Health and Safety Executive (HSE)
weh site

Heport Section 3 Page 3 of 10 July 2008
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3.4 History of the Site

341

abtaining

An attermpt to trace the history of the site has been carried out by
copies aof old  Ordnance

Survey  maps provided by

Envirocheck. These maps are presented in Appendix M, but have been
reduced from sizes ranging from A1-A3 to A4 for ease of presentation.
This size reduction affects the scale recorded on the maps. Ywe can
provide Ad copies if required

342 The recent history of the site bhased on published Ordnance Survey
maps is summarised on the following table: -
Dates Historical Usage Comments
1871 Cpen space Agricultural land with orchards to the north of the site
harsh Farm located to the south of the site
Railway land located 200m to south
1874 Az above Az above
Fond recorded to the centre of the central area of the site
1896 Cpen Space & Trarweay located across the southern central area of the
trarmway site, linking to a sewage woarks located 400m to the south
e st
Gravel pit located 225m to the south
Fond no longer recorded
Az above
1898 Az above Az above
1915 As abowve trarmmway | Expansion of the sewage works including filter and sludge
not recorded beds within 100m of the eastern site boundary.
Foaothall ground located to the narth.
Az ghove
1520 Az above Az above
1454 Az above Further expansion of the sewage warks including filter and
sludge bedswithin 50m of the eastern site boundary.
Az above
1958 Central area of site | Residential development underway to north and east of the
occupied building site
Az above
1949 Az above Az above
15961 Site recorded as Flaying fields to north of the site with five suspected air raid
Twickenham shelters.
Technical College Buildings to the central area of the ste
Tennis courts located in the southern area of the site
190k Az above recorded | Sewage works recorded as depot
as Colleqe
1973 Az above additional | A5 above
buildings
1974 Az above Az above
Air raid shelters no longer recorded
1975 Az above addtional | Asabove
building and playing | Sports stadium recarded to west
fields recorded Football ground located to the north recorded as rugby
ground
15952 Az above Az above
Building present in area of former air raid sheler
[ Az above Az above
IR Az above Az above
2 Az above Az above
Tahle 34.2
Heport Section 3 Page 4 of 10 July 2008
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Geology and Geohydrology of the Area
Geology of the Area

Inspection of the geclogical map of the area (at 1:50,000 scale)
published by the British Geological Survey indicates the topography
local to the site (based on boreholefohservations recarded on the map)
is formed in the following sequence of sails.

Strata Approximate Typical soil type | Likely permeahility
thickness [m)

Kermpton  Park | Mot recorded olt, sand  and | Moderate

Gravel Gravel

Landon Clay S0m Clay Low

Lambeth Group S0m Clay =ands, and | Low - Moderate
gravels

Upper Chalk =5l Lhalk High

Tahle 35.1

The soil types and assessment of permeahbilty's are based on
geological memaoirs, in combination of our experience of investigations
in these soil types.

Geohydrology — aquifer designhation and groundwater vulnerability

Envirocheck reports the site is located in an area designated a major
aguifer probably reflecting the deep geology comprising Upper Chalk,
which are likely to be reasonably permeahble deposits containing chalk
deposits. A major aguifer is defined by the Environment Agency in their
publication ‘wolicy and practice for the profection of groundwater” on
highly permeable formations. They are highly productive and able to
support large abstractions for public water supply and other purposes.

In addition, Ernvirocheck provide an extract of the groundwater
vulnerahbility map recording the soils containing the aguifer is a high
leaching potential. These soils have little ahility to attenuate diffuse
source pollutants. Mon-absorbed diffuse source pollutants and liguid
discharges will percolate rapidly through them.  The groundwater
vulnerability map also records a sub class of sol type U,
(undifferentiated). In such a case there is insufficient information to
classify the soils accurately and generally a default class of H1 is
adopted. A sub class of H1 is defined as a soil which readily transmits
liquid discharges because they are either shallows or susceptible to rapid
by-pass flow directly to rock, gravel or groundwater.

Geohydrology — water abstractions

Envirocheck report five abstraction points within 2000m of the site. The
closes abstraction point lies 859m to the north-west of the site and is
recarded as water supply related: General use at a Thames Vater
Sewage Treatment VWorks. The remaining abstraction points are located
in excess of 1500m and thus are not considered further.
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354 Geohydrology — source protection zone

3841 Envirocheck does not record the site is located within a zone protecting
a potable water supply abstracting from a major aguifer {i.e. a source
protection zone).

Heport Section 3 Page b of 10 July 2008
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Environmental Study

Ve hawve instructed Envirocheck to carry out a search of their records

and repaort on the following aspects; -

Agency and Hydrological

Air Pallution Controls ("APC")

Discharge Consents to Controlled ¥Waters
Enforcement and Prohibition Motices
Integrated Pollution Controls " IPCY)

MNearest Surface Yater Feature

Pollution Incidents to Controlled Yy aters
Prosecutions relating to Authorised Processes
Prosecutions to Cortrolled Waters

Red List Discharge Consents

Radioactive Substance Authorisations ("RSA"

Waste

B=S Recorded Landfill Sites

Integrated Pollution Control registered YYaste
Sites

Registered Yaste Transfer Sites

Hazardous Substances

Flanning Hazardous Substance Consents
Flanning Hazardous Substance Enforcements

Geological

BG5S Boreholes

BG5S Recorded Mineral Sites
BGS 1625000 Surface Gealogy
Coal Mining Afected Areas

Industrial Land lise

Conterporary Trade Directory Entries
iof possible contaminative use)
Fuel Station Ertries
Post 1995 Planning Applications
(of possible contaminative use)
Potentially Contaminative Uses (Past Use)

Sensitive Land Use

Adopted Green Belt

Unadopted Green Belt

Areas of Outstanding Matural Beauty
Erviranmentally Sensitive Areas
Forest Parks

Local Mature Reserves

hlarine Mature Heserves

Mational Mature Reserves

Rher Quality Data

Water Abstractions
Groundwater Yulnerahilty
Drift Deposits

Fluvial Indicative Flood Plain
Tidal Indicative Flood Plain
Source Protection Zones

Registered Yaste Treatment
Disposal Sites
Registered Landfill Sites

COMAH Sites
Explosive Sites
MIHHS Sites

Shallowe Mining Hazards
Matural Subsidence Hazard
Hadon Affected Area
Radon Protection Measures

Potentially Contaminative Uses
(Non-Y¥ater Related)

Potentially Contaminative Uses
i ater Helated)

Mearest Cverhead Transmission
Line

Mational Parks

Mational Scenic Areas
Mitrate Sensitiee Areas
Mitrate “ulnerable Zones
RAMSAR Sites

or

oites of Special Scientfic Interest

"S55
special Areas of Consenvation
special Protection Areas

A copy of records produced by Envirocheck is presented in Appendix M.

Heport Section 3

Revision 0

Page { of 10

July 2008

Report ref STE1297R



(S) OILTECHNICS RO AR et

Egerton Road, Twickenham

363

3.7

G

3.8

a.8.1

282

3.9

3.8

Envirocheck produce a wealth of factual database information.
Although we can provide a discussion on each of the database topics,
this would produce a wery lengthy document, but some of these
discussions would not be relevant to the aims of this report. As a
consegquence we have extracted some of the relevant geotechnical
topics (including flood risk) and discussed them in this section of the
report.  Key environmental issues from the Envirocheck database are
discusszed in Section 7.

Coal Mining Records

With reference to The Coal Mining Searches Law Soclely Guidance and
Direclony 7894, the site is not recorded as being within an area, which
has heen affected by past or present coal mining, or minerals warked in
association with coal,

Radon

With reference to the Buillding Research Establishment (BERE]
publication "Radon: guidance on profeclive measures for new
cweliings”, (2007) the site is located where ne protection is considered
necessary. |n addition, Envirocheck use the British Geological Survey
database to review reported radon levels in the area in which the site is
located to establish recommended radon protection levels for new
dwellings. The database confirms the BRE recommendations.

The Building Research Establishment publication has not heen
prepared for non-domestic buildings, however, protection from radon at
wiork is specified in the lonising Radiations Regulations 1385, legislation
made under the Health and Safety at VWork Act administered by the
Health and Safety Executive (HSE). The technical guidance contained
in the present report may he of use to designers and builders of new
structures whose form of construction and compartmentation is similar
to housing and where the heating and wventilation regime is similar to
that used in housing. This is likely to include small office buildings and
primary schools.  Further information is contained in the HSEBRE
guide "Radon in the Workplace”

Enquiries with Statutory Undertakers

Ve have contacted the following Statutory Undertakers [(SUs) to obtain
copies of their records in arder to avoid damaging their apparatus during
our fieldwaork activities: -

a) British Telecommunications plc
by Transco

cl  Thames VWater

dy EDF energy

g)  Yirgin Media
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Copies of responszes received prior to publication of this report are
presented in Appendix L. These records have been obtained saolely for
the purposes described above. Some of these records have heen
obtained from the Internet and from our database without contacting the
statutory undertaker direct. Occasionally, SU information is recorded on
drawings larger than A3, and thus cannot be easily presented in this
report.  In such cases we will copy the correspondence but not
incorporate the drawing in this report, and maintain the records on our
office file.

392 Mormally Statutory Undertakers drawings record the approximate
location of their services. YWe recommend further on site investigations
be undertaken to confirm the position of the apparatus and thus
establizsh the effect on the proposed development and the necessity or
otherwize for the permanent or temporary diversion of the service to
allowy the construction of the development to safely and successfully
proceed.

1943 It should be noted that statutory undertakers' records normally exclude
private services. Ve were however provided with plans of the site
which included private services prior to our investigations.

3.10 Flood Risk

3.10.1 The Envirocheck report indicates that the southern, narthern and areas
of the eastern and western boundaries of the site are located within a
fluvial flood plain. Ve would recommend that clarification of flood risk
and its implications be sought with the Environment Agency.

3.1 Shallow mining and natural subsidence hazards

2111 Envirocheck use the British Geological Survey database to establish
hazard ratings for shallow minings and natural subsidence hazards.
The database indicates the following ratings for the site.

a) Shallow mining hazard rating: Mo hazard
b}  Paotential for collapsible ground stahbility hazard Mo hazard
o) Paotential for compressible ground stability hazard: Mo hazard
d) Paotential for ground dissolution stahility hazard: Very Low
e) Paotential for landslide ground stahility hazard Very Low
fI  Potential for running sand ground stahility hazard: Very Low

g) Paotential for shrinking or swelling clay ground stahility hazard:
Moderate
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Borehole Records

The Britizh Geological Survey (BGS) retain recaords of barehaoles formed
from ground investigations carried out on a nationwide basis. A plan
showing the location of the horeholes within 1000m of the site is
produced in the Envirocheck Repaort presented in Appendix M.

Ve do not normally obtain copies of these records but can do an further
instructions. There is normally a charge made by the BGS for retrieving
and copying these records.

Mining and dissolution hazards

Ernvirocheck's database indicates two BGS recorded Mineral Sites,
Mogden Sand and Ballast VWarks, located 239m and 740m to the north-
east of the site excavating Sand and Gravel by opencast methods from
the Kempton Park Gravels. Both of the sites are recorded as no longer
active.

Mumerous local excavations both on and adjacent to the site are
recarded an the historic maps produced by Envirocheck dating heteeen
1874 and 1963, with excavations recorded as sand and gravel pits,
ponds and sewage warks.
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SECTION 4 — CONTENTS
4 Fieldwork
41 General
4.2 Site restrictions
43 Exploratory trial pits
4.4 Light cable percussion boring
45 Driven tube sampling
46 Dynamic probing
4.7 Measurement of landfill type gases in gas monitoring standpipes
4.8 Sampling strategy

4 Fieldwork

4.1 General

4.1.1 Fieldwork comprised the following activities:-

« Excavation of twenty six exploratory trial pits using hand tools
with soil infiltration tests undertaken in eight if these

« Excavation of six exploratory boreholes using cable and tool
percussion drilling techniques

« Excavation of twenty one exploratory boreholes formed using
driven tube sampling equipment with infiltration tests undertaken
in two of these

+ Dynamic cone penetration testing in thirteen locations

4.1.2 A plan of the site showing observed/existing site features (including site
reconnaissance notes) and position of exploratory points is presented
on Drawing STE1297R-02. The position of exploratory points shown on
these plans is approximate only and confirmation of these positions is
subject to dimensional surveys, which is considered outside our brief.

4.1.3 The extent of fieldwork activities and position of exploratory points were
defined by the Client's Engineer, and were subsequently amended on
site to account for access restrictions.

4.1.4 Exploratory points were positioned to avoid known locations of
underground services, to avoid possible location of proposed
foundations but were also positioned to provide a reasonable coverage
of the site.
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4.1.5

415

4.2

4.3

4.3.1

4.3.2

4.3.3

4.34

Frior to commencement of exploratory excavations an electronic cable
locating tool was used to scan the area of the excavation. If we
received a response to this equipment then the excavation would be
relocated.

Al soilsfrocks exposed in excavations were described in accordance
with BS5830; 1899 "Code of Praclice for Site Investigations”.

Site Restrictions

The site is occupied by a active sixth form college, because of this the
majority of the intrusive investigations were carried out during the half
term week including a bank holiday to minimise disturbance to the
normal operation of the college. It should be noted however, that access
was restricted to certain areas due to ongoing examinations. The
method of investigation was also restricted to small diameter equipment
to minimise surface damage which would have been caused by
machine dug trial pits although trial pits would have produced the most
informatian.

Exploratory Trial Pits

Trial pits SADT to SAT0 were excavated using hand tools to a maximum
depth of 1.5m to undertake infiltration tests. Tral Pits TFPOT to TF14
were excavated using hand tools to a maximum depth of 2m to expose
existing foundation arrangements to existing buildings within the site.
Trial pits TP14 to TP1E were excavated using hand tools to a maximum
depth of 0.7m to sample the near surface saoils.

The trial pit excavations were backfilled with excavated material, which
was compacted using hand held ramming tools. The surface was
reinstated to match the original surroundings. A Geotechnical Engineer
supervized the excavations.

Sampling and logging was carried out as trial pit excavations
proceeded. The density of granular soils encountered in excavations
was gauged by the ease of excavation.

Soil zamples for subsequent laboratory determination of concentration
of chemical contaminants were taken from the sides of trial pits using
clean stainless steel equipment and stored in new plastic containers,
which were labelled and sealed. The stainless steel sampling
equipment was cleaned with deionised water between sampling points
Samples from below access depth into trial pits were taken as a sub
sample from soil contained in the excavator bucket, discarding any soil,
which may have been in contact with the bucket. If as a conseguence
of wisual or olfactory ewidence, a sample was suspected to he
contaminated by organic material, the sample was stored in an amber
glass jar with a FTFE sealing washer.

Heport Section 4

Revision 0

Page 2 of 7 July 2008
Report ref STE1297R



(S) OILTECHNICS RO AR et

Egerton Road, Twickenham

4.34

435

438

4.4

4.4.1

4472

Soil samples for subsequent ‘physical and classification’ laboratory
testing were taken from the side of trial pits. The sample was placed in
a plastic bag and subsequently sealed and labelled. Samples for
moisture content determination were placed in sealahle tins and
appropriately labelled. Maoisture content samples were taken to the
l[aboratary for testing within 24 hours of sampling.

Soil zamples were taken to meet the requirements of class 3,4 or & as
described in BS5930: 19493 (table 2] with the sample sizes in
accordance with Tahle 3 of the same standard. Sample sizes were
appropriate for the laboratory test being considered.

Soil infiltration tests were carried out in trial pits SADT to SA10 at depths
of hetween approximately 0.6m and 1.0m. The infiltration tests were
carried out following the procedures described in the Building Fesearch
Establishment (EEE) Digest 3685 (2007) "Soakaway Design”  In
addition, variable head tests were undertaken in driven tube sampler
boreholes OTS08 and DTS17 at depths of hetween 0.5-2 0m following
methods described in B85 5930: 7998 Tode of FPraclice for Site
fnvestigafions” (seclion Z4). Fecords of the test results and
calculations to determine the soil infiltration rate are presented in
Appendix O, The rate at which water placed in each trial pit, dissipated
was relatively slow and only one test cycle (the BREE Digest
recommends three) could only he carried out in one day's fieldwark.
The test results have been used to produce a saoil infiltration rate for
each test cycle, using the methods described inthe BRE Digest,

Light Cable and Tool Percussion Boring

EBoreholes BHO1 to BHOB were excavated using light cable percussion
boring techniques as described in BS5930: 1998 forming 150mm
diameter holes. Temporary casing was advanced within the horehole
excavation to maintain the stability of the hole. VWhen groundwater was
encountered the excavation was termporarily halted to allow for
groundwater observations to be made. Following groundwater
observations the casing was advanced within the hole and the
locationflocations of the water strikes recorded. The casing was
subseguently advanced to maintain the stahility of the borehole and seal
off the water to prevent further ingress. Additional records were taken
when [and if) the casing produced a seal against water ingress. VWhen
obstructions were encountered a chisel was employed to break through
the obstruction. Time taken to progress the excavation using the chisel
i recorded on the baorehole logs.

On completion of excavations the boreholes were backfilled with
excavated soils compacted using drilling tools.
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443 Soil samples for subsequent laboratory determination of concentration
of chemical contaminants were taken from ‘intact’ bulk disturbed
samples obtained in the cutting shoe of the drilling rig. A sub sample
was obtained discarding soil, which would have been in contact with the
drilling rig cutting shoe with the subsamples taken using clean stainless
steel equipment. In all cases the stainless steel equipment was cleaned
with deionizsed water between sampling with samples stored in new
plastic containers, which were labelled and sealed.

444 Water samples collected for laboratory determination of concentration of
chemical contaminants was taken from the borehole using new
proprietary plastic bailing equipment. The samples were placed in a
news green haottle, quickly sealed with a screw cap with a PTFE washer
and subsequently labelled.

445 Bulk soll samples for identification or subsequent ‘classification’
laboratory testing were taken from borehole cutting equipment. The
sample were placed in a plastic bag and subsegquently sealed and
labelled. Bulk soil samples were taken to meet the reguirements of
class 3, 4 or 5 as described in BS2930: 1998 with the sample sizes in
accordance with Tahle 1 of the same standard. Sample sizes were
appropriate for the laboratory test being considered.

446 ‘Undisturbed' 100mm diameter samples were taken in cohesive saoils
when considered appropriate using a general-purpose open tube
sampler. Whilst we tried to obtain class 1 samples to BS5930 (1989)
class 2 samples were more likely (refer BS5330: 1898 for an
explanation). The undisturbed sample was obtained in a plastic liner
and sealed with wax prior to labelling. The number of blows of the
standard driving hammer is required to obtain the sample is recorded on
horehole recards.

447 Standard Penetration Testing (SPT) was carried out at regular
frequencies in the borehole. The test was carried out in accordance
with BS137 7. 1990 Part 8 ‘Wethod of Test for sails for Civil Engineering
Purposes” (method 3.3). Details of the test, as required by B31377,
18990 are recorded in borehole records. The drive rods were type AlY
up to 20m depth and type BWY for depths in excess of 20m. Samples
taken from the open sampler (SPT) were placed in a plastic bag, sealed
and labelled. In coarse granular soils, a solid B0° cone may have been
used to replace the SFT cutting shoe. This test is reported as SFT(C).
A graphical summary of standard penetration testing is presented on
Orawings STE1297R-03a, -03b and -03c.

448 The horehole excavations were formed by drillers accredited by the
British Drilling Association with samples relogged by an experienced
Geotechnical Engineer.

449 Fecords of boreholes formed by light cable and tool percussion drilling
techniques are presented in Appendix E
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4410 Gas and water monitoring standpipes were installed in boreholes BHO 1
to BHOB. The standpipes were installed following the recommendations
of BS9930 1988 'Code of Praclice for Site Investigations” figure F1.
Details of the standpipe installation are recorded on Drawing
STE1297R-05.

4411 Water levels in the standpipes have been measured during two return
vizits to the site (monitoring scheduled far a further 4 months). VWater
levels were measured using a measuring tape calibrated in 1mm
intervals with an electronic end piece, which emits an alarm sound in
contact with water. Water levels are measured from ground levels at
the borehole position. Records of water levels are presented in

Appendix K.
45 Driven Tube Sampling
4451 Boreholes OTS01 to OTS21 were formed using driven tube sampling

equipment. Driven tube sampling comprises driving 1m long steel
sample tubes, which are screw coupled together or coupled to
extension rods and fitted with a screw on cutting edge. The sample
tubes are of various diameters, generally commencing with 100mm and
reducing, with depth, to 20mm, and include a disposable plastic liner
which is changed between sampling locations in arder to limit the risk of
cross contamination. On completion of excawvation the liner containing
the sample is cut open and the soil sample logoged by a geo-
environmental engineer. Barehole records are presented in Appendix F.

44572 Samples for determination concentration of chemical contaminants are
taken from samples ohtained in the disposable tubes as sub-samples,
using stainless steel sampling equipment, which is cleaned with de-
ionised water.

44583 The driven tube sampler obtains samples of quality class 3 ar class 4 in
accordance with Table 2 of BS5930: 1999 Tode of Praclice for Sife
fnwestigations’

4455 Fecords of boreholes formed using driven tube sampling technigues are

presented in Appendix F.
4.6 Dynamic Cone Penetration testing

4861 Oynamic Cone Penetration (DCP) testing was carried out in twelve
locations. Dynamic Cone Penetration testing consists of driving a 20mm
diarmeter, 890° cone into the ground, via an anvil and extension rods with
successive blows of a freefall hammer. The number of blows required
to drive the cone each successive 100mm (M100) is recorded.

462 Dvnamic Cone Penelration festing was carmed oul following BST377:
18990: Part 89 'Wethods of test for soils for Chll Engineering Purposes”
(method 3.2) and the apparatus used was categorised as "Super heawy!'
(OPSH) in accaordance with the standard.
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46.3

4.7

4.7.1

4.7.2

4.7.3

4.7.4

4.7.5

Equivalent Standard Penetration Test N value derived from Dynamic
Cone Penetration test data is presented in graphical format on Drawings
STE1297R-04a and b.

Measurement of Landfill Type Gases in gas monitoring
standpipes

The concentrations of landfill type gases collected within gas monitoring
standpipes installed in boreholes BH 01 to BH06 was measured using a
portable infra-red gas analyser (model GA2000 plus, manufactured by
Geotechnical Instruments). Initially the gas analyser was connected to
the gas valve on the top of the standpipe to allow the flow rate to be
measured. Essentially this is a measurement of gas pressure produced
in the standpipe, which is compared with atmospheric pressure at the
time of measurement to produce an equivalent gas flow’ in I/hr. The
equipment used is capable of measuring to an accuracy of 0.1Vhr;
below this the gas analyser records zero flow. Following BSB8485:2007
‘British Standard Code of Practice for the Characterisation and
remediation from ground gas in affected developments’.(clause 6.1), we
assume flows of 0.1fhr when the gas analyser reads zero, thus
producing a pessimistic gas flow rate in our assessment of ground
gasses.

Following measurement of ‘flow’ the gas analyser pumps gases
contained in the standpipe through the analyser for a period of about 30
seconds to allow a continuous measurement of landfill type gases. The
analyser then measures ‘peak’ and ‘'steady’ concentrations of the
following gases.

s Methane (CH.)

s Carbon dioxide (Cos)
«  Oxygen (Og)

s« Nitrogen (Nz)

The ambient atmospheric temperature and barometric pressure was
also recorded at the site. To determine if the atmospheric pressure is
rising or falling we interrogate the internet on a daily basis.

Methane in concentrations of between 5 to 15% in air is potentially
explosive. The 5% methane concentration in air is defined as the Lower
Explosive Limited (LEL). The gas analyser measures a percentage of
the LEL. For example, 10% LEL equates to 10% of 5%, ie. 0.5%
methane concentration in air.

Records of gas monitoring data are presented in Appendix K.
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4.8

4.8.1

482

Sampling Strategy

In general we adopted a judgemental sampling strategy in relation to
potential chemical contamination. The location and frequency of
sampling was carried out in consideration of the following:-

i1 Location of potential contamination sources
il Topography

il Geology (including Made Ground)

k) Mature of development proposals

Sampling for physical/classification testing was also judgemental with
the frequency and location of sampling relating ta: -

i1 Geology
il Topography
i}l Mature of development proposals

Samples are stored for a period of one maonth following issue of this
report unless otherwise required.
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SECTION 5 - CONTENTS

5 Ground Conditions Encountered

5.1 Soils

5.2 Topsaoil

53 Groundwater

5.4 Existing foundations

5 Ground conditions encountered

5.1 Soils

511 The exploratory excavations encountered soils, which, in our opinion,
were identified as follows in order of superposition:-
either

* Dark to light brown grey and orange sandy silt or silty clays with
gravels and cobbles of brick and flint gravels, between ground
level and average depth of 1m and locally 1.9m adjacent to
existing foundations.

or

* Brown grey and orange gravelly sand and sandy clay or light to
dark brown sandy silt between ground level to between 0.3-1.0m
considered to be made ground or topscil these deposits graded
into:-

* Loose becoming medium dense orange brown clays and silts
becoming sands, sands and gravels to an average depth of 5m,
locally to a depth of 8.3m considered to be Kempton Park Gravels.

= Stiff becoming very stiff blue grey clay considered to be London
Clay to a depth in excess of 25m.

With the exception of Made Ground, the investigation generally
confirmed published geological records.

5.2 Topsoil

521 As a practice we have adopted the following policy for description of

topsoil. If the surface soil exhibits a visually significant organic content
and darker colour than the soils it overlies (which are considered to be
naturally deposited) then we will describe the soil as topsocil. In some
cases it is difficult to visually distinguish the interface between topsoil
and subsoils below, which may also exhibit an organic content, and in
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such cases we will adopt an estimate of the interface but may also use
the terms 'grading into' with some defining depths.

5272 If topsoil' deposits include materials such as ash, brick and other man
made materialz, or the topszal overlies made ground deposits we will
term the material 'made ground', even though it may still be able to
support vegetable growth, and potentially reused as topsail.

524 Topsoil can be classified following a number of test procedures as
described in BES3882: 1984 'Specification for Topsoil’ to allow its uses
to he determined. ‘e do not carry out such testing unless specifically
instructed to do so.

53 Groundwater

831 Groundwater inflows were ohserved in most of the exploratory
excavations. A summary of our ohservations is tabulated below:

Esploratory Depth (m) below Observations

point ground levels

EHUT 4.5 oteady

BHL. 4. oteady

=] E] 25 oteady

EHU4 25 oteady

EHUS 25 oteady

BHUG 243 oteady

D702 1.1 After &5 min

DTS5 1.55 After 5 min

DTS5 1.34 After 5 min

DT7 1.05 After & min

OT=08 109 otanding weater level on commencement of
infiltration test

LTS 117 After 5 min

LTl [NR=F After 5 min

LITS11 2.0 FHose to 1.5m in 10 min

DTS 185 steady

OT=13 245 otanding water lewel on completion of
borehole

OT=14 25 Fose to 1.3m on completion of boreholes

DTS1E 1.2 After 5 min

OT=17 1.41 tanding weater level on commencement of
infiltration test

DTS18 2.3 After 5 min

D720 2.0 After 5 min

Tahle 5.3.1
5372 It should be noted that water levels will vary depending generally on

recent weather conditions and only long term monitoring of levels in
standpipes will provide a measure of seasonal variations in grouncdwater
levels. Vve are scheduled to monitor the bareholes over a B month
period following the investigation. Ywe hawve undertaken two of the
scheduled visits to date with the measured water levels provided in
Appendix K. Ve will provide the remaining depths on completion of the
monitaring.
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5.4 Existing foundations

841 Generally, and where possible trial pit excavations exposed existing
(seemingly spread) foundations located on the upper (granular)
horizons of the Kempton Park Gravels.
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SECTION 6 - CONTENTS

6 Laboratory testing
6.1 Classification and physical testing
6.2 Chemical testing
6 Laboratory testing
6.1 Classification and physical testing
6.1.1 Laboratory testing was carried out as deemed necessary and limited to

the following: -

* [n accordance with BS1377: 1990 “Mefthods of Test for Soifs for Civil
Engineering Purposes”.

a) Classification tests: (to part 2)
i) Determination of moisture content (method 3)
i) Determination of the liquid limit — one point cone
penetrometer method (method 4.4)
i} Determination of the plastic limit and plasticity index
(method 5)
iv) Determination of particle size distribution — wet

sieving (method 9.2)

b) Compressibility, permeability and durability tests (to part 5).

i} Determination of one-dimensional consolidation
properties.
c) Shear strength tests (total stress) (to part 7).
i} Determination of undrained shear strength in triaxial
compression without measurement of pore pressure
(method 8).
d) Compaction related tests (to part 4)
i) Determination of the California Bearing ratic (CBR)
(test 7).
6.1.2 Laboratory testing was carried out by an independent specialist testing

house, which operates a quality assurance scheme.
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6.1.3

6.2

6.2.1

6.2.1

6.2.2

Copies of laboratory test result certificates are presented in Appendices
G and H.

Chemical testing

Laboratory testing was carried out as deemed necessary and carried
out using the following techniques:

Using inductively coupled plasma — optical emission spectrometry
(ICP-0OES), determination of concentration of

i) Metals

ii) Soluble sulphate content

Using gas chromatography — mass spectrometry, determination of
the concentration of

i} Polycyclic aromatic hydrocarbons (PAH)

Using electromagnetic measurement, determination of pH

Using gas chromatography — flame ionisation detection methods,
determination of concentration of Total petroleum hydrocarbons
and speciation of the same.

Determination of concentration of leachable contaminants

Laboratory testing was carried out by an independent specialist testing
house, which operates a quality assurance scheme.

Copies of laboratory test result certificates are presented in Appendix 1.
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SECTION 7 - CONTENTS
T Engineering Assessment
i General description of the development
T Building foundation design and construction
7.3 Influence of trees and hedges
7.4 Ground floor construction
75 Service trench excavations
7.6 Infiltration potential
7.7 Pavement foundations
S Engineering Assessment
il | General Description of the Development
7141 The following assessments are made on the investigatory data
presented in the preceding sections of this report and are made with
reference to specific nature of the development.
.12 We understand the project will consist of the phased demolition of the
existing buildings at the College in combination with and followed by:-
s Construction of temporary accommodation block to the south of the
existing campus
* A new four to five storey “L" shaped building approximately 250m
long by 40m extending to playing fields to the north of the site and
within the footprint of the existing college buildings, and
s A potential residential development in the southern part of the site.
7.1.3 At this stage the layout and position of the buildings is being developed,
and no plans are currently available.
7.1.4 Should the development proposals change then it may be necessary to
review the investigation and report.
F ) Building Foundation, Design and Construction
7.2.1 Definitions of geotechnical terms used in the following paragraphs are

provided in Appendix A.
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g In our opinion the naturally deposited Kempton FPark Gravels will
adequately support low rise buildings on spread type foundations. The
Fempton Park Gravels generally below 1m are granular and thus their
volume will not be influenced by changes water content due to demands
of majorvegetation atthe site. Based anthe above, in combination with
ground conditions encountered on site, we recommend foundations
extend a minimum of 1m, below existing or proposed ground levels
whichever provides the deeper foundation with all foundations
penetrating any made ground deposits by at least 0.3m subject to an
overall foundation depth of 1m. It should be noted at this stage that
demaolition of existing buildings in combination with removal of
foundations will cause disturbance of near surface soils thus reguiring
deeper new foundations where new buildings intercept footprints of
existing.

Tiaa Wye consider it likely there are some air raid shelters on site, based on
our interpretation of Crdnance Survey maps and from knowledge of
members of the college estates department. The approximate location
of the air raid shelters is shown on drawing STE1297E-02. Some of
these shelters would have been removed as part of the construction of
the music building but an earthworks mound remains on site in the area
af the former shelters outside footprints of existing buildings. Borehole
OTS15 formed in this area encountered concrete at shallow depths
potentially confirming an underground structure in this area. Clearly
there is a risk of encountering underground structures in this area,
requiring remaoval in areas of new build and consequential increase in
foundation depths. At this stage and due to time restrictions associated
with our fieldwark activities insufficient information is availahle to clearly
define the lateral and verical extent of these potential former air raid
shelters.

724 Essentially, in our opinion, the Kempton Park Gravels deposits will
bhehave as a granular material. Calculations based on an angle of
shearing resistance of 33°, a foundation depth of 1m with groundwater
levels located at the base of foundations, indicate following bearing
values for pad type foundations

Plan size of Oltimate bearing | Presumed bearing | Allowahle bearing
pad {mj value value PIESSUIE
{(KN:m’) {KN/m?) (KN/m’)
TBx LE 7a0 260 260
20x 2.0 810 230 235
28x 258 870 300 200
3.0x 3.0 930 320 175
J3.8x% 3.5 930 30 160
j 45445 1110 a0 135
Tahle ¥2.4

The presumed bearing value has been derived from the ulimate
bearing walue by applying a factor of safety of 3, and the allowahle
bearing pressure derived to limit total settlerment. The allowahble bearing
pressure for a concrete strip foundation located at the same formation
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level as the pad foundation would be identical to that described above
for a 1.9m square pad foundation.

7245 It iz difficult to accurately predict the amount of total and differential
movement caused by consolidation of the foundations supporting
subsoils, however, providing foundation stresses do not exceed
allowable bearing pressures provided in the preceding paragraph, it is
sugoested that total settlement would be small and probably less than
28mm. Differential settlement is totally dependant upon the variation of
foundation loads and consistency of the supporting ground. Assuming
the foundation loads are reasonably uniform, we sugge st that differential
settlernent is unlikely to exceed say 19mm between adjacent pads. Itis
likely settlerment will be fully achieved within say & years of construction.

728 The Kempton Park Grawvels deposits encountered in exploratory
excavations are consistent and will provide uniform support to
foundations. |n the unlikely event foundation excavations encounter
clay deposits, we recommend foundation excavations continue to locate
granular soils.

i s It is difficult to predict the stahility of trench sides from borehole
investigations. Generally we anticipate some overbreakfinstahility in
more granular {loose) deposits of the made ground and Kempton Park
Gravels producing a wider than planned trench widths resulting in an
increase in the gquantity of foundation concrete to fill voids produced by
instability of trench sides.. The risks of encountering grounchwater
increase significantly at depths below 1.3m with groundwater inflows
promoting collapse of trench sides and the construction of a successful
spread type foundation difficult.

728 Although it is likely that a spread foundation solution will be sufficient faor
the proposed building, piled or raft foundation solutions could also he
adopted and the following paragraphs provide information relating to
these solutions.

729 Piled Foundations

i A piled foundation would transmit superstructural loads down through
the Made Ground into the Kempton Park Gravels and London Clay at
depth to obtain end bhearing and shaft adhesion support. The difficulty
of driving or horing piles through these deposits will need to he
considered by any specialist piling company and will affect the method
of pile installation. It is important to note that the Kempton Park Gravel
deposits include groundwater which will affect the method of pile
installation.

724972 For the purposes of producing a preliminary pile design foundation
scheme, we have produce the following report paragraphs based on the
following idealised soil profile:

1to Bm kKeempton Park Gravels
Bto 23m+ London Clays
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7.2.10

72109

7.2.10.2

7.2.11

12119

Preliminary pile design parameters — (Kempton Park Gravel)

Ultimate shaft adhesion values for bored piles in the granular Kempton
FPark Gravel deposits are derived using the following relationship

Osu = ks x ov x tan &

We have assumed loose density parameters taking into account the
likelihood of soil disturbance during excavation of pile bores (refer
Tomlinson — ‘Foundation design and construction’ — seventh edition)
The following parameters must be considered estimates only. Detailed
pile design must be undertaken by a specialist piling contractor who is
familiar with installation of piles in this geology.

for loose conditions let ¢ =30 * (angle of shearing resistance)

Let ov =194V /m ? x depth and assume & = 20 ® (soil pile friction angle)

Where, ks=0.8k0  Tomlinson, 2001 (p206) ko =1-sing =(0.5, then
ks=04

Then Os = 04x tan200xovx Ay =(0.1454s x ov

Where, ov =average effective overburden pressure over depth of soil
layer and 4s = area of pile shaft.

Utilising the above we can provide the following information for
preliminary pile design purposes based on the bored pile solution
through the granular Kempton Park Gravel deposits

| Strata | Depth (m) Shaft adhesion | End bearing factor
. |factors(kNim?) | (kN/m’)

Kempton Park 1.0 10 Bm Increase lingarly fram | NA

Gravel deposils 2.755 £ As (@1m)

t to 16.53 x As (@6m)
| Table 7.2.10

A factor of safety of 2.5 on the ultimate load as given by the sum of the
base resistance and skin friction should limit settlement at the working
load to tolerable values although we recommend settlement should be
verified by load testing in advance of main piling.

Preliminary pile design parameters (London Clays)

The ultimate shaft adhesion for bored piles in London Clays is
determined by the following relationship.

Osu=Cuxa xAs

Where @ = adhesion factor and Cu = average undrained shear
strength (kN/m?).
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7.2.11.2

£:2.11:3

7.2.11.4

2115

7.2.11.6

Measured undrained shear strength determinations have been used to
'calibrate’ the conversion of standard penetration test data to undrained
shear strength with a summary of undrained shear strength data in the
London Clay shown on Drawings STE1297R-03a and -03c. A
suggested relationship between undrained shear strength and
penetration into the London Clays is shown on Drawing STE1287R-03c
based primarily on shear strength determinations. This relationship can

be used to determine Cu .

With reference to 'Guidance notes for the design of straight shafted
bored piles in London Clay’ produced by the London District Surveyors

Association, the Cux o value is limited to 140 KN/m?, (approximately
equates to a maximum undrained shear strength of 235KN/m?) unless it
can be demonstrated that higher values can be adopted by pile testing.

It is important to exclude water from pile bores in the London Clays to
avoid further softening of these socils which would reduce the shaft
adhesion support to the pile.

The ultimate end bearing capacity for bored piles terminating in the
London Clays is derived from the following relationship.

Obu = Nex Cu x Ab

Where Ne¢ = end bearing capacity factor =9
Cu = undrained shear strength (kN/m?) at the pile toe.
Again, Cu can be obtained from Drawing STE1297R-03c.

Utilising the above we can provide the following information for
preliminary pile design purposes based on the bored pile solution in the
London Clays.

| Strata | Depth [m) Shaft adhesion | End bearing factor
L | factors (kNm?) | (KN
London Clay (a = | 810 23m Increase linearly from | Increase linearly from
0.8) 39 x As (@5m) 585 x Ab (@6m) to

to 90 x As (@23m) 1350 x Ab (@23m)

| Table 7.2.11.6

Where As = Area of the pile shaft (m?)
Ab = Area of the pile base (m?®)

The adhesion factor, & of 0.6 in the London Clays has been obtained
from guidance provided in 'Guidance notes for the design of straight
shafted bored piles in London Clay’ produced by the London District
Surveyors Association, and assumes the following:

= There are no water seepages in the London Clays
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G2 HLT

7.212

7.2.12.1

T.212.2

F2 123

* Piles are not constructed using drilling fluid (eg bentonite) or
continuous flight auger

+ The pile design is dictated by vertical compressive loads

# The piles are concreted within 12 hours of start of boring in the
London Clays (or 12 hours below casing depth)

The published guidance recommends the adhesion is limited to
140KN/m* which equates to limit on the undrained shear strength of the
clays of about 235KN/m®. This limit could be reconsidered if pile testing
is carried out to demonstrate higher values of shaft adhesion.

The sum of shaft adhesion and end bearing will need to divided by a
factor of safety ranging from 3 to 2 subject to testing of installed piles.
The following is taken from guidance in the publication described above:

Pile testing
Preliminary pile | Load testing on  Factorof
load test to confirm | working piles to 1.5 safety
design X working load
none none 3
nane 1% of working piles | 25
Constant rate of 1% of working piles 295
penetration test
Maintained load test 1% of working piles 2.0
Table 7.2.11.7

Pile Design and Installation

We have endeavoured to provide sufficient information to allow detailed
design of piles to be completed. The above pile design guidelines have
been produced in good faith based on our current understanding of
design procedures for the purposes of producing a preliminary
foundation layout by a Structural Engineer. We recommend the design
and installation of the piles are determined by a specialist piling
contractor who has experience in pile installation in these or similar
ground conditions, and may be able to interpret the observed ground
conditions in a different and potentially more beneficial manner. We
recommend the specialist piling contractor assumes responsibility for
the choice, design and installation of the piles.

We recommend piling be carried out following the “Specification for
Piling and Embedded Retaining Walls" produced by the Institution of
Civil Engineers.

Methods for load testing of piles including the constant rate of

penetration test and maintained load test are described in BS
8004:1986 'British Standard Code of practice for Foundations'.
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72124 It is likely that a 'piling mat’ will have to be constructed in adwvance of
piling operations. This will be designed following the Building Fesearch
Establishment publication "Working Platformrs for trached plant good
practice guide o the design nslaliation, mainfenance and repalr of
ground supoored working platforms’ We will be pleased to assist in the
design and specification of such a platform on further instructions.

7213 Raft Foundations

2131 Faft foundations have the ahility to spread superstructural loads over
the footprint of the building thus substantially reducing stresses imparted
to the ground compared with isolated spread foundations. The bearing
capacity of a raft foundation is not typically critical, but levels of
settlernent need to be established. In order to determine likely levels of
settlerment we will require likely stress levels generated by the raft and
indeed the area of the raft. Ve will be pleased to carry out settlement
calculations on receipt of the above data and on further instructions. For
a shallow raft, then we recommend made ground deposits are removed
and replaced where appropriate with an imported well graded durahle
granular fill compacted to an end point specification.

7.3 Influence of Trees and other major vegetation

7.3 The resultz of plastic and liguid limit determinations performed on
samples of the Kempton Park Gravel (generally below 1m) indicate the
deposits are non-plastic when classified in accordance with MNational
House Building Council (MHEC) Standards, Chapter 4.2 and thus not
affected by the moisture demand of trees and other major vegetation.

7.4 Ground Floor Construction
7.4.1 College buildings {large floor areas)
7411 Ground bearing floor slabs can be adopted at this site where Made

Ground and Topsoil deposits are fully removed within the footprint of the
building. Ve recommend a blanket of good quality compacted granular
material be placed prior to construction of the floor slabs.

7412 Following completion of excavations to formation levels we recommend
where possible the formation is rolled using a heawy roller to identify any
soft areas and indeed compact near surface soils which may have been
disturbed by excavation processes.  Any ‘soft' areas will reqguire
excavation to locate more stable soils. Ve recommend a blanket of
good qualty compacted granular material be placed prior to
construction of the floor slabs,

7413 Where floor slabs are not required to support settlement sensitive
equipment and with reference to Toncrele industrial ground floors?
(Technical Report no. 34 — third edition) produced by the Concrete
Society, the modulus of subgrade reaction (k) supporting the floor slab
has anly a minor effect on the slab design thickness for flexural stresses
and does not therefore have to be estimated with great accuracy.
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7414 The modulus of subgrade reaction is a measure of the elastic properties
of near surface soils. Flate bearing tests provide the most accurate
measure of elastic modulus and we can carry this out on further
instructions. California Bearing Ratio (CER) test data be converted to an
equivalent modulus of subgrade reaction (see Technical Repart 34), but
CEBRs are not a direct measure of modulus. Again, we can carry out
CER testing on further instructions. Technical report 34, provides
typical walues of modulus of subgrade reaction bhased on soll
descriptions, and using this guidance we estimate the modulus
subgrade reaction in the range of 0.015 to 0.03 Nfmm?.

74148 In addition to elastic deformation of soils (estimated from & walues
described above), some long-term settlement of the floor slab will accur
under applied loads, particularly uniformby distributed loads. 1tis difficult
to accurately predict levels of settlement, as the applied load pattern is
not known. Assuming a constantly applied uniformly distributed load of
say E0kMN/m?, setlements in the order of 10mm could ocour within 5 to
10 years. Some differential settlerment will occur in the long term, if the
floor slab is not unifarmly loaded.

7418 If ground floors to college buildings are required to support settlerment
sensitive equipment then the amount of allowable settlement will dictate
the floor construction and indeed the method of support. At this stage
we do not know if any settlerment sensitive equipment is planned or
indeed if such equipment is planned then the levels of settlement, but
we will bhe pleased to advise further on this item at a future date once
further details are known.

7.4.2 Residential buildings

7421 We assume residential developments will comprise low rise housing.
Although ground bearing floors could be adopted supported on the
naturally deposited Kempton Park Gravels, BSB103-1:1985 'Structural
design of low rse buwidings — code of graclice for siabiiity, site
investigation, foundations and fioor slabs for housing’ limits the depth of
filling below floors to B00mm, thus if this cannot be achieved then a
suspended floor construction will be required.

75 Service Trench Excavations

7.5 Generally we anticipate some overbreakfinstability in more granular
(loose] deposits of made ground producing a wider than planned trench
widths The risks of encountering groundwater increase significantly at
depths below 1.3m with groundwater inflows promoting collapse of
trench sides requiring continuous shoring and indeed significant
pumping to maintain an open excavation. On this basis it is important to
minimise where possible depths of excavations.
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1.9:d

76

.6

TH.2

7.7

il

$f.ia

We recommend any trench excavation requiring human entry is shored
as necessary to conform with current best practice, and accepted by the
Health and safety Executive (HSE) and in particular, following guidance
provided in the HSE construction information sheet Mo 8 (revision 1)
"Safely inexcavalions”

Infiltration Potential

The Kempton Park Gravel deposits and Made Ground generally exhibit
some permeability varying across the site. The permeahbility of these
soils was measured in ten trial pits generally following the procedures
described in Building Fesearch Establishment (EREE) Digest 365 (2007)
"Sogkaway Design” These tests produced infiltration rates of between &
* 10%ms"to 52 % 10%ms'  In addition, variable head tests were
undertaken in two of the driven tube sampler boreholes following
methods described in BS 5830 7989 'Code of Praclice for Site
fnvestigafions” {seclion Z&8).  The wariable head tests produced
infiltration rates of 3 x 10° ms" and 84 x 107 ms'. Records of the
testing and calculations are presented in Appendix D. It should be
noted that the rate of water dissipating in the trial pits and boreholes
was in general relatively slow and we were not able to carry out three
oycles of the test procedures described in the published methods with
one day's fieldwork, Further on site testing with observations made
over a period of days may allow the production of more accurate
infiltration rates and allowing three cycles of the test procedure. Ve can
carry out such testing on further instructions.

If infiltration systems are adopted as a means of stormwater disposal
(including permeahle pavement construction), we recommend approval
for the use of soakaways is sought from the Environment Agency. It
should be noted that the Groundwater Regulations 1898 require that list
1 substances (e.g. Hydrocarbons) are to be prevented from entering
groundwater receptors and list 2 substances (e.g. metals) are also
restricted. Typically, the Environment Agency will require details of the
proposed soakaway systems, showing pollution prevention measures.
They will also require geological and geo-hydrological information,
(contained in this report) as well as the risks of chemical contaminants in
the ground affecting water resources. Itis also typical requirement that
there is an 'unsaturated zone' between the base of the soakaway
system and the groundwater table (saturated zone) providing attenuation
capacity.

Pavement Foundations

It iz anticipated that proposed access roads and associated
hardstanding areas will be located at or about existing ground levels
with formation located on Made Ground and Kempton Park Gravel
deposits

Five bulk samples were submitted to the laboratory to determine the
California hearing ratio, three of these were combined samples from a
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selection of sampling locations. Based on these, we have derived an
average CBR of 2%. Laboratory results are presented in Appendix .

Tira Ve can also derive an 'equilibrium’ CBR ([California BEearing Ratio)
values (with reference to Transport and FHoad Research Laboratory
(TERL) Report LR1132 '‘Sfructural design of Biuminows Roads’ are
from a knowledge of subgrade classification data (plasticity index faor
soils exhihbiting cohesion) the location of the water table below formation
levels, pavement thickness, and weather conditions at the time of
construction. The plasticity index of near surface Kempton Park Gravel
deposits was measured at an average of 15 and with the water table
located in excess of BO00mm below assumed formation levels, and
assuming a 'thin' pavement and average construction conditions 2 CBR
of 4% is derived. This value should be compared with CER derived
from undrained shear strength data discussed in the following
paragraph.

774 Itis possible to derive the 'insitu’ CER value at formation from undrained
shear strength data by applying a conversion factor of 23, Thus
adopting pessimistic undrained shear strength of say 70kN/M® (firm
category) at formation level then an eguivalent CER walue can he
obtained ie.

Insitu CEBR = undrained shear strength (70 = 3%
23

The ‘insitu’ CTER derived above, is susceptible to change dependent
upon weather conditions during construction.  The equilibrium CER
value derived in paragraph 7.7.3 above is an estimate of the CBR value,
which will predominate during the life of the pavement. YWe recommend
the insitu CER of 3% derived from shear strength data be utilised for
design purposes and reassessed during construction. The fact that clay
subgrade soils are likely to be deemed frost susceptible will probably be
the overriding criteria for pavement foundation design purposes.

75 Made Ground deposits at the site exhibit a degree of wariation in
compactness. Some long term settlerment of hardstandings will occur
due to consolidation of the Made Ground deposits and from applied
loads, particularly unifarmby distributed loads. [t is difficult to accurately
predict levels of settlerment, as potentially applied loading patterns are
not known. Assuming a constantly applied uniformly distributed load of
say 10kMN/m?, settliement in the order of 10mm could occur within &to 10
years of construction. Equally, some differential settlement could occur
in the long term, if hardstandings are not uniformly loaded. Ye suggest
that pavements under transient (vehicular] loads are unlikely to
generate significant levels of settlement,

ot Once formation levels have been estahlished it is recommended that
the formation be trimmed and rolled following current requirements of
the Highways Agency Specification for Highways VWorks (clause B1E)
(refer www specificationforhighways.co.uk)] Such a process will identify
any soft areas, which we recommend he either excavated out and
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backfilled with a suitable well compacted material similar to those
exposed in the sides of the resulting excavation, ar large cobhles of a
good quality stone rolled into the formation to stahilize the 'soft’ area.

.05 The silty nature of the Kempton FPark Gravel will render them moisture
susceptible with small increases in moisture content giving rise to a
rapid loss of support to construction plant. YWe therefore recommend,
as soon as formation is trimmed and rolled, that sub-base is laid in arder
to avoid deterioration of the subgrade inwet or frosty conditions.
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8 Chemical contamination
(Part A — Regulation, liabilities and procedures)
8.1 Contaminated land, regulation and liabilities.
8.1.1 Statute
8.1.11 Part 1A of the Environment Protection Act 1990 became statute in April

2000. The principal feature of this legislation is that the hazards
associated with contaminated land should be evaluated in the context of
a site-specific risk based framework. More specifically contaminated
land is defined as:

“any land which appears to the local authority in whose area it is
situated to be in such a condition, by reasons of substances in, on or
under the land, that:

a) Significant harm is being caused or there is a significant
possibility of such harm being caused; or

b) Pollution of controlled waters is being or is likely to be caused”.

8.1.1.2 Central to the investigation of contaminated land and the assessment of
risks posed by this land is that:

i) There must be contaminants(s) at concentrations capable of
causing health effects (Sources).

ii) There must be a human or environmental receptor present, or
one which makes use of the site periodically {Recepfor); and

iii) There must be an exposure pathway by which the receptor
comes into contact with the environmental contaminant

(Pathway).

8.1.1.3 In most cases the Act is regulated by Borough or District Councils and
their role is as follows:

Inspect their area to identify contaminated land
i) Establish responsibilities for remediation of the land

i) See that appropriate remediation takes place
» through agreement with those responsible, or if not
possible
o by serving a remediation notice, or
o in certain cases carrying out the works themselves,
or
= in certain cases by other powers

*» keep a public register detailing the regulatory action
which they have taken
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8.1.1.4

8.1.2

8.1.21

8.1.3

8.1.3.1

8.1.4

8.1.4.1

For “special’ sites the Environment Agency will take over from the
Council as regulator. Special sites typically include:-

¢ Contaminated land which affects controlled water and their
quality
Qil refineries
Muclear sites

* Waste management sites

Liabilities under the Act

Liability for remediation of contaminated land would be assigned to
persons, organisations or businesses if they caused, or knowingly
permitted contamination, or if they own or cccupy contaminated land in
a case where no polluter can be found.

Relevance to predevelopment conditions

For current use, Part IlA of the Environmental Protection Act 1990
provides the regulatory regime. The presence of harmful chemicals
could provide a 'source’ in a ‘pollutant linkage’ allowing the regulator
(local authority or Environment Agency) to determine if there is a
significant possibility of harm being caused to humans, buildings or the
environment. Under such circumstances the regulator would determine
the land as 'contaminated’ under the provision of the Act requiring the
remediation process to be implemented.

Relevance to planned development

With regards to planned future use, Planning and Policy Statement 23
(PPS23) 'Planning and pollution control — Annex 2 — Development on
land affected by contamination’ requires land owners / developers to
ensure the proposed development is safe and suitable for use for the
purpose for which it is intended. The developer is thus responsible for
determining whether land is suitable for a particular development or can
be made so by remedial action. In particular, the developer should carry
out an adequate investigation to inform a risk assessment to determine:

a) Whether the land in question is already affected by
contamination through source — pathway — receptor pollutant
linkages and how those linkages are represented in a
conceptual model

b) Whether the development proposed will create new linkages
create new linkages e.g. new pathways by which existing
contaminants might reach existing or proposed receptors and
whether it will introduce new vulnerable receptors, and

c) What action is needed to break those linkages and avoid new
ones, deal with any unacceptable risks and enable safe
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8.1.4.2

8.1.5

8.1.5.1

8.2

8.2.1

8.2.2

8.2.3

development and future occupancy of the site and
neighbouring land.

Building control bodies enforce compliance with the Building
Regulations. Practical quidance is provided in Approved documents,
one of which is Part C, ‘Site preparation and resistance to contaminants
and moisture” which seeks to protect the health, safety and welfare of
people in and around buildings, and includes reguirements for
protection against harm from chemical contaminants.

Further Information

The above provides a brief outline as regards current statute and
planning controls. Further information can be obtained from the
Department for the Environment, Food and Rural Affairs (DEFRA) and
their Web site www.defra.gov.uk.

Objectives, procedures and report format

This report section discusses investigations carried out with respect to
chemical contamination issues relating to the site. The investigations
were carried out with the aim of satisfying the requirements of PPS 23 in
relation to the proposed development and indeed determine if there are
any liabilities with respect to Part llA of the Environment Protection Act.
As stated in Section 2.4.2, the investigation process followed the
principles of BS10175: 2001 ‘Investigation of potentially contaminated
sites — Code of Practice’, with the investigation combining a desk study
(preliminary investigation) together with the exploratory and main
investigations (refer BS10175: 2001 for an explanation).

This section of the report produces a ‘Conceptual model’ based on
investigatory data obtained to date. The conceptual model is
constructed by identification of contaminants and establishment of
feasible pathways and receptors. The conceptual model allows a risk
assessment to be derived. Depending upon the outcome of the risk
assessment it may be necessary to carry out remediation and/or further
investigations with a view to eliminating. reducing or refining the risk of
damage to identified receptors. If appropriate, our report will provide
recommendations in this respect.

Definition of terms used in the preceding paragraph and subsequent
parts of this section of the report are presented in Appendix B.
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824 Procedure to assess risks of chemical contamination

g.24.1 For the purposes of presenting this section of this report, we have
adopted the following sequence in relation to chemical contamination.

Conceptual Contributory information Outcome
model ele ment
Receptor Development categorisation | - identification of receptors at risk

of being harmed
- method of analysing test data
- ctiteria for risk assessment

madelling
Fathways - geology and ground - entfication of critical pathways
conditions from source to receptaor
- development proposals
Source - previous site history - testing regime
- desk study information - |dentification of a chemical
- gite reconnaissance source
- fieldwark observations - by-analysis of test data and
other evidence
Tahle 8.2.4.1
gd25 We have adopted, in general, the procedures described in CIREIA C552

‘Contaminated land risk assessment - a guide fo good prachice” in
deriving a risk assessment. Initially we have carried out a ‘phase 1
assessment’ based on desk study information and site reconnaissance,
to produce a preliminary conceptual model and thus a preliminary risk
assessment. Thiz model / assessment is then used to target fieldwork
activities and laboratory testing, with the results of this part of the
investigation used to allow a phase 2 assessment to be produced by
updating the conceptual model and refining the risk assessment.

826 Report format

g2k For ease of reporting we have split the remaining section of this report
into three, considering individually the principle receptors potentially
exposed to any chemical contaminants at the site: with the final part
(part D) providing conclusions and recommendations ie

Fart B Human receptars
Fart C VWater resource receptors (controlled waters)
Fart D Summary and recommendations
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8.3

831

B.3.1.1

Gid

83.2

B.3.2.1

833

B33

Chemical contamination
(Part B — Human Receptors)

Development Categorisation and ldentified Human Receptors

Identified human receptors

The principal receptors subject to harm caused by any contamination of
the proposed development site are as follows.

a) End users ofthe developed site (Humans)

k) Construction operatives and other site investigators
(Humans)

We are aware that there are other receptors such as ecological systems
and other non human living organisms and building materials. This
section of the report deals with the receptors listed in paragraph 8.3.1.1
above.

Human Receptors — End Users of the Site

The critical human 'receptor’ used in the analysis of test data (refer CLRE
publications listed in Section 8.8.2 below) is a child under the age of B
vears. This takes into account the inguisitive nature of children (ie. an
amenable means of direct soil ingestion) and their relative body mass.
Such a receptor is critical for residential developments particularly those
including gardens where both direct (hand to mouth and breathable soil
dusts) and indirect ingestion (via consurmption of home grown
vegetables) of contaminated soils is feasible. Faor industrialicommercial
developments, the adult becomes the critical receptor, exposed in the
long term, where applicable, to breathahle airborne contaminated soil
dusts. These pathways (inhalationfingestion) for source contamination
to reach the human receptor can be eliminated, depending upon the
development proposals, ar by remediation, or indeed if the source is not
evident then the source-pathway-receptor model is not relevant
Further, more detailed information on the exposure assessment model
for human receptors is described in CLRE 10 (refer report Section 8.8 .2
for references).

Human Receptors — Construction Operatives and other site
ihvestigators.

Typically, construction operatives and other site investigators (such as
archaeologists) will be exposed to the development site for relatively
short timescales. Operatives however, are subject to contaminated
soilsfwaters through the ingestionfinhalation pathway route. Exposure
risks can he substantially reduced by warious means described in the
recommendations Section 8.18 of this repart.
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8.3.4

8.3.4.1

8.34.2

84
8.4.1

8.4.1.1

Development Categorisation

The nature of the development will have a significant influence on the
ease or difficulty of how human receptors can access any contaminated
soils at the site. Clearly, a site developed for industrial usage is likely to
be ultimately covered in hardstandings and buildings thus effectively
eliminating human end user access to any chemically impacted soils,
whereas a residential development which includes gardens provides
easy human (end user) access to soils in garden areas via direct
contact or indeed indirect contact by consumption of soils on vegetables
or inhalation of soil dust. On this basis, the type of planned development
will significantly influence the conceptual model and analysis of any test
data.

It is understood the site will be redeveloped but remain as a college
facility (educational) thus we have assumed an equivalent commercial
land use with the site substantially covered in buildings and
hardstanding areas. This criterion has been used in the construction of
the conceptual model, and ultimately in the evaluation of test data (refer
following report sections). We are aware, that part of the site could be
developed for residential end use, although the location and nature of
such a development is currently not known, thus at this stage we have
limited our considerations of chemical contamination to the equivalent
‘commercial (educational) end use’. Once the location / nature of the
residential development is known, we will be pleased to review test data
in this location, and advise accordingly.

Identification of Pathways
Pathways to Human Receptors (end users)

CLR10 (refer report Section 8.8.2 for references), provides a very
detailed assessment of pathways and assessment and human exposure
rates to source contaminants. In summary, the principal pathways of
contamination to the human receptor are as follows:-

Ingestion of contaminated soil dusts

Ingestion by incidental or deliberate hand to mouth contact
Ingestion of contaminated fruit/vegetables

Skin contact with soils {working or at play)

Inhalation of vapours

Clearly some of these pathways can be eliminated depending upon the
end use of the site, for instance ingestion of fruit'vegetables sourced
from an industrial development is unlikely, and child receptors would not
be considered for an industrial development.
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8.4.2 Pathways to Human Receptors (end users) - Elemental Risk
Assessment
8.4.21 Based on our understanding of development proposals (as described in

8.3.4. above), we can provide the following elemental risk evaluation of
possible pathways to end users of the site.

Assessment of possible pathways to site end user receptors

Receptor Type (position in Prnhalil'l'i:t'jf of a chemical
conceptual model) source causing harm
End users (children) Pathway - ingestion of Unlikely

contaminated soils

End users (children) Pathway - inhalation of Unlikely
contaminated sofl dusts

End users (adulls) Pathway - ingestion of Likely
contaminated soils
End users (adults) Pathway — inhalation of | Likely
contaminated soil dusts
Table8.4.2 - - =
8.5 Assessment of Sources of Chemical Contamination
B8.5.1 Initially, potential sources of contamination are assessed using the

following elements of the investigation process.

+ History of the site
» Desk study information
+ Site reconnaissance

These elements will dictate a relevant scil'water testing regime to
quantify possible risks of any identified contaminative processes/events
which may harm identified receptors.

8.5.2 Source Assessment — History of the Site

8.5.2.1 The history of the site and its immediate surroundings based on
published Ordnance Survey maps is described in Section 3.

8.5.2.2 Based on published historical maps, there is no evidence to indicate the
site, or its immediate surroundings, has been subject to activities, which
could produce a source of chemical contamination. The following table
summarises this elemental source assessment.
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8.5.3

8.5.3.1

8.54

8.54.1

8.54.2

Table summarising results of source assessment based on historical data

Source | Possible contaminant | Likely extent of
which could cause harm to contamination on site
| human receptors

On site and adjacent | No evidence available Mot applicable
sites

Mo recorded land

uses which are likely

o pravide a

contaminative source

Table 8.5.2

Source Assessment — Desk Study Information.

Envirocheck presents a detailed database of environmental information
in relation to the site including;

« Pollution incidents
o Landfill sites
s Trading activities

Based on the Envirocheck data (refer Appendix M) the site has no
recorded history of any pollution events, or trading activities which could
generate a source of contamination, or is located in close proximity to a
landfill site. The following table summarises this elemental source
assessment.

Table summarising results of source assessment based on desk study
information

Source Possible contaminant | Likely extent of
which could cause harm to | contamination on site
| human receptors

On site and adjacent | No evidence available Mot applicable
sites

Mo recorded pollution

evenls, trading

activities ele, likely 1o

provide a

contaminative source

Table 8.5.3

Source Assessment — Site Reconnaissance

A full description of the site and observed adjacent land uses is
provided in Section 3 of this report. A plan summarising observations
made on site during our site reconnaissance visit is presented on
Drawing STE1297R-02.

As a result of our site reconnaissance, a ‘porta cabin' type building was
observed along the eastern boundary utilised as a chemical store,
presumably storing chemicals used by the science faculty in the college
laboratories. In our opinion, the chemicals are stored in small quantities
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855

8.6

B.E.1

and well managed and thus considered unlikely to produce a
contaminative source likely to affect the near surface soils. On this
hasis, we are of the opinion that there is nat any obwious evidence of
arny current ar recent activities on site or adjacent sites which provide a
potential source of chemical contamination. The following table
summarizes this elemental source assessment.

Table summarising results of source assessment based on historical data

Source Possible contaminant Likely extent of
which could cause harmto | contamination on site
human rece ptors

Onsite and adjacent | Mo potential contaminateee | Mot applicable
sites sources ohserved
Mo observed onsite
activities or activities
on adjacent sites
which are likely to
provide 3
contaminative source

Tahle 8.54

Source Assessment — Summary

Table summarising results of source assessment

Source Origin of Possible contaminant Likely extent of
information which could cause contamination

harm to humans /water | on site
TECEpiors

Onsite and adjacent | Site Mo potential Mot applicable

sites reconnaissance, | contaminative sources

Mo obserced or historical maps | observed

recorded onsite and desk study

activities or activities information

on adjacent sites

which are likely to

provide 3

contaminative source

Tahle reference 8.55

Phase 1 Assessment and initial conceptual model

Based on desk study information and site ochservations we can produce
the following initial conceptual model with respect to human receptaors
which reguires on site investigation to produce a qualitative risk
assessment.

Initia| conce ptual model

Potential source origin Potential pathway Human Receptors at risk
On site Mo pathway analysis | Mot applicable

Mo positive identification of required (no source

potential contaminative identified)

source based on desk study
information and site
reconnaissance

Tahle 8.6.1
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8.7
8.7.1

Gt ol

Gl 1

88
8.8.1

S bl

8.8.1.2

8.8.1.2

Fieldwork observations
Continuation of Source Assessment based on Fieldwork Activities

Mear surface soils exposed in trial pits TP 14 and TPOY were ohserved
to exhibit a hydrocarbon type odour. Trial pit TP14 was excavated
adjacent to the chemical store, with TP0Y exposing foundations to a
building.

We obtained samples of the potentially chemically impacted soils far
subsequent laboratory testing. ©On this basis, the source assessment
requires amendment and is summarised in the tahble bhelows.

Table summarising results of source assessment

Source Origin of Possible contaminant Likely extent of
information which could cause conta mination

harm to humans : water | onsite
TECEpiors

On site Fieldwark Unknown and subjectto | Around  trial  pit

Hydrocarbon impacted | ohsencations testing TR14 at 0.0-02m

soils and TRO9 at 0.1-

0.2m depth

Tahle reference 8.7 2

Laboratory Testing
Testing Regime - Human receptors

Based on our source assessment reported in Section B.S and the
preliminary conceptual model (section B.6 above), we have no evidence
to identify any past or recent uses of the site which may have generated
specific contamination. On this basis, we have scheduled testing to
measure the concentration of inorganic contaminants listed in tahle 2.1
of the Contaminated Land Repart (CLRE) no. 8 ‘Pofential Confaminanis
for the assessment of confarminagted land” produced by the Department
for Environment, Food and Rural Affairs (DEFREA) In conjunction with
the Environment Agency (EA), when they are considered a risk to harm
human receptors.

With reference to Section 8.7 and our source assessment based on
fieldwork ohservations (refer tabhle 8.7.2. above we have scheduled
testing to measure concentrations of total petroleumn hydrocarbons with
speciation (TPH-CWG) on a sample taken from each location.  In
addition, although we have no obvious evidence of organic
contamination across the remainder of the site, we have scheduled
testing to include maore common arganic compounds forming polyoyclic
aromatic hydrocarbons (FAH) typically derived from a wariety of
combustion and pyrolytic sources.

Twelve samples from across the site were submitted for measurement
of inorganic contaminants and PAH described above. The guantity is
considered a minimum to allow a meaningful statistical analysis of test
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8.8.1.3

8.8.2

8.8.2.1

8.8.2.2

data to be carried out and a risk assessment to be made. Obviously,
additional testing (quantity and types) would allow a more accurate risk
assessment to be made.

The results of laboratory determination of concentration of chemical
contaminants are presented in Appendix [.

Criteria for assessment of test data — Human receptors

Assessment of laboratory test data has been carried out using the
following documents published by the DEFRA in conjunction with the
EA

¢+ Assessment of Risks to Human Health from Land Contamination:
An overview of the development of soil guideline values and related
research’ (R & D Publication, Contaminated Land Report (CLR 7).

] ‘Contaminants of Soil: Collation of Toxicological Data and Intake
Values for Humans' (R & D Publication, Contaminated Land Report
(CLR 9).

¢+ ‘The Contaminated Land Exposure Assessment Model’ (CLEA):
Technical basis and algorithms’ (R & D Publication, Contaminated
Land Report (CLR 10).

+ Model Procedures for the Management of Land Contamination
(Contaminated Land Report {CLR 11)

+ ‘Contaminants in Soil: Collection of Toxicological data and intake
values for Hurman Values' (R & D Publications Tox 1, 2, 3, 4, 5, 6,
7,8, &10).

* ‘Soil Guideline Values for Contfamination’ (R & D Publication SGWV1,
3,4,5 7,9 &10).

These documents form part of the Contaminated Land Report (CLR)
some of which remains unpublished. The above publications do provide
soil guideline values (SGVs) in relation to the following chemical
contaminants.

Arsenic Mercury

Cadmium (total) Selenium

Chromium (total) Nickel

Lead Ethylbenzene
Toluene

Soil guideline values (SGVs) referred to in Contaminated Land Reports
(CLR) are used as a screening tool to assess the risks posed to health
of humans from exposure to soil contamination in relation to land uses.
They represent ‘intervention values’; indications to an assessor that soil
concentrations above these levels might present an unacceptable risk to
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the health of site users. These soil guideline walues have heen
produced using conceptual exposure models, which use assumptions
and are applied to differing end uses of land. Ifthe SGYs are exceeded
it does not necessarily imply there is an actual risk to health and site-
specific circumstances should be taken into account.  Conversely,
where a critical pathway or chemical form of the contaminant has not
bheen evaluated by the CLR then, potentially, a significant risk may be
present even if the SGY has not heen exceeded.

84823 Where published soil guidelines are not available for a contaminant we
have adopted Generic Assessment Criteria (GAC). These values have
been derived by Land Quality Management (LGM) and the Chartered
Institute of Environmental Health (CIEH) and presented in ‘Generic
Assessment Criteria for Humran Heglth Risk Assessment’. GACs have
bheen prepared for a number of metals and polycyclic aromatic
hydrocarbons (PAH] following the CLE guidance and using the CLEA
Uk (heta) software.

HB24 Sulphur is listed in tahle 2.1 of CLE8 as a chemical which may he
considered a risk to human health. Currently there is no SGY, GAC ar
indeed a toxicity report for this contaminant. Hawving carried out a
significant amount of in house research, we have not bheen able to
produce any criteria which would allow us to determine a concentration
for sulphur which may be considered a risk to human health. According
to the United States Environmental Protection Agency [USEFPA),
'sibhur poses very itlle F any sk fo human heafth.  Contact with
natural sulphur at low levels over many vears is generally recognised as
safe. Health studies of mineworkers exposed to sulphur dust and
sulphur dioxide throughout their lives show that they often had eye and
respiratory disturbances including bronchitis and chronic sinus effects.
These effects, however, relate to continued exposure to high
concentrations of sulphur dust. ©n this basis, unless the site is clearly
significantly contaminated with sulphur relating to past use of the site
which used/manufactured sulphur, we would not consider this element
further.

88245 Currently there i1s a toxicity report for inorganic cyanide but nat arganic
cyanides. Inthe absence of hoth an SGY and GAC for this contaminant
we are researching this potential contaminant with respect to risks to
human health. Pending completion of our research we have adopted a
potentially conservative approach of considering a risk to human health
on the concentration of cyanides (free and total) above detectable limits,

883 Statistical analysis of test data — Hum an Receptors

g.8.31 Faollowing CLEY, we have carried out a statistical analysis of test data
for each chemical contaminant considered in this investigation. [nitially,
the maximum value test is carried out to provide an indication of results,
which could bhe considered 'statistical outliers’, and thus not part of the
general population of results. The maximum test value is described in
detail in CLREY. If outliers are clearly identified, then these may
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represent an area of contamination considered warthy of further
investigation.

gB.3.2 Fallowing completion of the maximum wvalue test procedure, then the
mean value test is carried out on test data. If a "statistical outlier’ is
identified as part of the maximum wvalue test, then the outlier result is
ignaored in the subsequent mean walue test, to avoid distortion of the
general population of results. The mean value test determines the 95"
percentile walue for appropriate test data for individual contaminants,
which is also related to the number of test values under consideration.
The resulting 95™ percentile wvalues are then compared with sail
guideline values ar site specific assessment criteria.

B33 Fallowing paragraph AB of CLEY, any concentrations of contaminants
that are helow the analytical detection limit are assigned a value equal
to the detection limit for the purposes of carrying out the statistical
analysis. In some cases where a small proportion of results marginally
exceed detection limits, with the remaining results at ar below detection
limits, then statistically these ‘higher' results could he deemed statistical
outliers. Providing these results are helow 5GYs or GACs then further
investigations are not considered necessary.

gB8.354 The above statistical analysis of test data is tabulated in Appendix J.

8835 A5 always, statistical tests are an aid to decision making, but are not a
substitute for professional judgement.

884 Evaluation of test data (ihorganic contaminants) - Human
Receptors
g84.1 In consideration of the results of the maximum walue test (refer

Appendix |}, statistical analysis  highlighted  outliers  potentially
sugoesting further investigations for arsenic, cadmium, cyanide, nickel,
sulphur and vanadium. Yith the exception of cyanide and sulphur which
do not have published assessment criteria, the outlier concentrations
associated with these metals fall well below soil guideline walues for the
end use of the site. With reference to paragraph 8.82 4, we do not
consider the measured concentration of sulphur to present a risk to end
users of the site.

g8472 The maximum value test compares an outlier test statistic to a critical
value. CTLRET gives twio different critical values; one for a 8% chance of
wrongly identifying an outlier, and one for a 10% chance. In
contaminated soil analyses we are concerned about wrongly accepting
a wvalue, therefore, 10% walues are maore stringent (i.e. human health
protective).  In the case of arsenic and wanadium, the outlier test
statistic lies between the 5% and 10% critical values. MNow, considering
the mean walue test with the potential outlier walue remaoved from the
population of results, the resulting 95™ percentile value falls below the
SGEY (or GAC) for this contaminant (refer Appendix J).  Considering,
then, the 95™ percentile value for the whole population of results,
(including the potential outliers) then this value again falls below the
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SEY (or GAC) for this contaminant. ©n this basis we do not consider
this potential outlier values far arsenic and vanadium worthy of further
investigation.

g843 With respect to cyanide, in our opinion, the outlier concentration did not
represent a true outlier but due to a quirk in the statistical analysis.
When values are measured to be below detectable limits it is assumed,
for the purposes of statistical testing, that these concentrations are
equal to detectable limits. This can have the effect of erroneously
highlighting values as outliers. Based on these observations we are of
the opinion the outlier concentration is not warthy of further
investigation.

gB844 In consideration of the mean value test (35" Percentile values — refer
Appendix J), none of the 95" Percentile values exceed the relevant
SGEY or GAC, It should be noted that test data indicates the
concentration of cyanides are below or marginally above detectable
limits and on this basis cyanides are not considered to potentially pose
a significant risk causing significant harm to human end users of the
site.

88418 Based on the above evaluation, we are of the opinion that the near
surface soils do not exhibit amy significant inorganic contamination from
a perspective of human end use and thus, in conclusion, are not
considered to present a significant possibility of causing significant harm
to human health.

885 Evaluation of test data {organic contaminants) — Hum an Receptors

8851 Palvcvdlic aromatic hydrocarbons

88511 For evaluation of test data in relation to polycyclic aromatic hydrocarbon
(FPAH) contamination We hawe used benzo(a)pyrene,

dibenzaon{ah)anthracene, fluorene and naphthalene as indicators of
prevalent organic contamination. These indicators have been chosen
as they have corresponding GACs. The GAC fractions are dependent
an the Soil Crganic Matter [(SOM) content of the soils.  We have
adopted the lowe st measured SCM as an initial screening value.

gBS512 With respect to the maximum value test (refer Appendix J), outliers were
produced for benzo(a)pyrene, dibenzo(ahlanthracene and fluorene,
with measured at a concentrations of 18-28maofkyg, 0.12-8.4mg'kg and
0.14-24mgfkg respectively. Mone of the results exceed our site specific
assessment criteria with the exception of one result for benzo(a)pyrene
measured at a concentration of S8mofkg on a sample taken from
horehole DTSS0S at 0.2-0.35m.

g851.3 With respect to dibenzo(a hlanthracene, fluorene and naphthalene, in
aur opinion, the outlier concentrations do not represent outliers but due
to a quirk in the statistical analysis. Vwhen values are measured to hbe
below detectable limits it is assumed, for the purposes of statistical
testing, that these concentrations are equal to detectable limits. This
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8.8.5.1.4

8.8.5.1.5

8.8.5.2

8.8.5.21

8.8.5.2.2

8.8.5.2.3

can have the effect of erroneously highlighting values as outliers.
Based on these observations we are of the opinion the outlier
concentrations associated with these contaminants are not worthy of
further investigation.

In consideration of the mean value test (95th percentile values — refer
Appendix J) for benzo(a)pyrene, dibenzon(a,h)anthracene, fluorene and
naphthalene none of the resulis exceed the relevant GAC values.

Based on the above evaluation, only one sample taken from borehole
DTS05 at 0.2 to 0.35m produced elevated concentration of
benzol(a)pyrene, (a sample of ash / clinker) which could pose a risk of
causing harm to end users of the site. Recommended remedial action is
described in section D below.

Total Petroleum hydrocarbons

For evaluation of total petroleum hydrocarbon contamination (measured
on the two samples taken from trial pits TP and TP14, which exhibited
some hydrocarbon odours) we have followed the principles described in
the EA publication ‘The UK Approach for evaluating Human Health
Risks from Petroleum Hydrocarbons in Soils’. We have adopted a first
stage approach of comparing measured concentrations of indicator
compounds with soil guideline values (SGY) or site specific assessment
criteria (GAC). We have adopted the following indicator compounds
based on currently available GACs and SGVs.

Indicator compounds for TPH evaluation

Nene thresheld indicators | Threshold indicators
+ Benzolajpyrene (GAC) + Toluene (SGV)
+  Dibenz(ahlanthracens (GAC) = Ethylbenzene (SGV)

= Naphthalene (GAC)

| Table 8.8.5a

Threshold indicators are contaminants for which there is tolerable
human intake, whereas for non threshold contaminants, human
exposure should be kept to a level as 'low as reasonably practicable’
(ALARP)

Comparison of measured concentrations of the above indicator
compounds with GACs and (refer appendix 1) indicates petroleum
hydrocarbon contamination is unlikely to pose a significant risk of
causing harm to end users of the site.

The second stage of TPH analysis considers individual fractions of the
TPH concentration. We have adopted the published GAC values for
each hydrocarbon fraction. The GAC fractions are dependent on the
Soil Organic Matter (SOM) content of the soils. We have adopted the
lowest measured SOM as an initial screening value. Based on
conservative GAC values, none of the fractions are above the relevant
GAC, and therefore unlikely to pose a significant risk of causing harm to
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end users of the site. The comparizon of measured values with GAC
values is presented in appendix 1)
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8.9

891

£:8.1.1

892

g.8 2.1

Chemical contamination
{part C — Water Receptors)

Location and sensitivity of water receptors

Groundwater receptors

With reference to section 3.5, the following table summarises the
environmental setting of the site with respect to groundwater receptors.

Tahle summarising criteria defining sensitivity of the site with
respect to groundwater receptois

Crierion Status

Aquifer potential dajor Aquifer within Upper Chalk

Abetractions Closest 5559m north west for Sewage
Treatment works

oource protection zone Remate from source protection zone

Fieldwork ohservations Feasonahly consistent deposit of
permeable Kempton Park Gravels
cantaining groundwater owerlying
impermeable London Clay

Tahle 5.4.1

Based on the above, although the site is considered to be a major
aguifer, this is likely to refer to the Upper Chalk underlying the Landaon
Clay. The London Clay is considered to be effectively impermeahble and
thus we do not consider there to bhe a high risk of chemical
contaminants migrating vertically into the major aguifer. However, in
consideration of the high water tahle, we consider the site to be
relatively sensitive to any chemical contamination affecting groundwater
resources, and thus warthy of appropriate investigations to determine
risks,

Surface water receptors

With reference to section 3.2, the following table summarises the
environmental setting of the site with respect to surface water receptors.

Table summarising criteria defining sensitivity of the site with
respect to surface water rece ptors

LIternon Status

Location of surface Channel of Hiver Crane form south of site

watercourse Channel of the Duke of Mothumberlands
River 20 to 300m to the west of the site.

Ahstractions Mone within 2000m of the site

Fieldwark obsencations Reasonably  consistent  deposits of
reasonably permeable  Kempton  Park
Gravel containing groundweater

Table .92
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8.10

5.10.1

8.1
8.11.1

8111

8.11.2

8141

8.12

8.12.1

Based on the above, and in consideration of the close proximity of a
wiatercourse in combination with the permeable nature of the near
surface soils, we are of the opinion the site is sensitive to any chemical
contamination affecting surface water resources, and thus worthy of
investigations to establish risks.

Source assessment — Water receptors

The source of potential contaminants at the site has been established in
section 8.7 above and summarised in table 8.7.2 which is repeated
below. These sources each have a potential to affect ground / surface
wiater receptors.

Table summarising results of source assessment

Source Origin of Possible contaminant Likely extent of
information which could cause contamination

harm to humans / water | onsite
TECEplors

On site Fieldwark Unknown and subjectto | Around  trial  pit

Hydrocarbon impacted | ohsercations testing TF14 at 0.0-02m

sails and TPOS at 0.1-

0.2m depth

Tahle reference 8.7 2

Pathway assessment — Yater receptors
Groundwater receptors

Based on the sensitivity analysis described in section B.8 above the site
iz considered relatively sensitive to any chemical contamination
affecting groundwater resources, In addition, and with reference to
section 3.5 above, the site is directly underlain by some 4 to 89m of
FKempton Park Gravels comprising sands and gravels which exhibit
some permeability and contains groundwater thus poses a risk of
vertical migration of leachable contaminants to groundwater resources.

Surface water receptors

Baszed on the sensitivity analysis described in section 8.9 above the site
is considered sensitive to any chemical contamination affecting Surface
water resources. Vith the site being principally underlain with permeahle
deposits of Kempton FPark Gravels which extend to the watercourses
identified in tahle B892 ahove there is a feasihle lateral migration
pathwiay from the subject site to nearby watercourses.

Phase 1 Assessment and initial conceptual model relating to
water receptors.

Based on sections 8.9to 8,11 above we can produce the following initial
conceptual model with respect to water resource receptors which
requires on site investigation to produce a gualitative risk assessment.
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Initia| conce ptual model

Potential source origin Potential pathway Yater Heceptors atrisk
Un site wertical and Isroundwater ! surface
Hydrocarbon impacted soils | horizontal migration waters

of hydrocarbons
through permeable

soils on site
Table 8.12.1
8.13 Testing regime — Water Receptors
g.13.1 With reference to CLREE and in the absence of any knowledge of

historical site uses which may have generated specific contamination
and bhased on observations during our fieldwork activities, we have
scheduled testing to measure the leachability / concentrations of
inorganic contaminants listed in table 2.1 (of CLEB) where they are
considered a risk to water resources. In addition, we have scheduled
testing to include the common organic compounds forming pokyoyclic
aromatic hydrocarbons (FAH).

g.13.2 It should be noted that we have only scheduled six water samples taken
from each of the six deeper boreholes (where maonitoring standpipes
were installed) some 3 weeks after completion of drilling operations.
These samples were scheduled for determination of concentrations of
contaminants described in paragraph 8.13.1 above.

8.14 Assessment Criteria - Water Receptors

g.14 1 For interpretation of test data in relation to water receptors we have
directly compared measured wvalues with the Environmental Cuality
Standards (EQS) produced by the Environment Agency in their
publication, 'Environment Agency technical advice to third parties on
Follution of Controlled “Waters for Fart 11A of the Enwironmental
Frotection Act 15990,

81472 In the absence of EQS values we have adopted UK Drinking Water
Standards published in the YWater Supply (Water Cuality) Fegulations.

8.15 Evaluation test data — Water Receptors

8.15.1 Inhorganic contaminants

g.15.1.1 Acceptable EQS values far freshwater is dictated by the hardness of the

receiving watercourse. The hardness of water is a measure of the
concentration of calcium carbonate in the water. Although we have not
sampled water from nearby watercourses, we have contacted the
Environment Agency and have heen adwvized that there is some test
data for hardness in the River Crane, which is an ultimate receiving
watercourse from surface waters downstream of the site. VWve are
advised that over a two vyear monitoring period, the River Crane
produced an average hardness of 280ma/l at Duke of Morthumberland's
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8.15.1.2

8.15.2

8.15.3.1

8.15.2.1

8.154

River (downstream of the subject site). Using this information for List [l
substances (DOE Circular 7/89) we have added the EQS values relative
fo the hardness of the receiving watercourse to the above fable
assuming a worst case scenario of the watercourse supporting
‘'sensitive’ aquatic life.

Based on this comparison the measured concentration of inorganic
contaminants in six water samples taken across the college campus fall
below the EQS values for the hardness of the receiving watercourse
exceeding 250mg/l, and thus considered unlikely to pose a significant
risk of causing significant harm to water resources.

Organic contaminants.

With respect to assessing Polycyclic aromatic hydrocarbons (PAH)
concentrations, EQS have only been published for naphthalene. All
measured concentrations of naphthalene fall well below the EQSvalue
for this contaminant.

For analysis of measured concentrations of polycyclic aromatic
hydrocarbon (PAH) contamination we have compared results with
maximum allowable concentrations in the Water Supply (Water Quality)
Regulations 2000 (UK Drinking Water Standards). There specified
compounds forming the Polycyclic aromatic hydrocarbon ‘suite’ are

* Benzo(b)fluoranthene

* Benzo(k)fluoranthene

» Benzo(ghi)perylene

* [ndeno(1,2,3-cd)pyrene

Summation of the measured concentration of these compounds should
not exceed 0.1pg/ll. The summed concentration of the PAH ‘suite’
measured on all of these specified compounds produced measured
concentrations below detectable limits, and as such, the concentrations
of PAH on water samples taken across the site as part of this suite of
analysis, are not considered to pose a significant risk of causing
significant harm to groundwater or off-site receptors.

Based on the above evaluation of test data from groundwater samples,
the results indicate there unlikely to be a significant possibility of
significant harm being caused to water resources from chemical
contamination at the site. There are some hydrocarbon impacted soils
observed in trial pits TP09 and TP14, which may have locally impacted
ground waters in this area, but have not seemingly affected
groundwater sampled in borehole BHO4, located some 50m from these
frail pits. At this stage we cannot confirm whether or not this
hydrocarbon contamination is migrating into groundwater. There is
therefore a potential risk to groundwater that requires further
investigations to eliminate or quantify this risk and identify appropriate
remedial action (if any)
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8.16

B.16.1

Chemical contamination
(Part D — Summary and Recommendations)

Phase 2 Assessment and conceptual model

By considering the sources, pathways and receptors reported in parts B
and C of this report section an assessment of risks to human health,
and water receptors is made with reference to the significance and
degree of rizk. This assessment is based on consideration of whether
the source contamination can reach a receptor and hence whether it is
of major or minar significance. As potential sources of contamination
have been identified it is necessary evaluate the risks to each possible
receptor. This istabulated on the following page.
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Risk Evaluation

Phase 2 updated conceptual mode

Condition status: Exisling conditions

Source Contaminant | Pathway Receptor | Consequence | Probability of Risk Risk management action taken
of risk being risk being Classification
realised. realised
Polycyclic PAH Direct conlact Future end Medium Likely Meoderate + Introduction of hardstanding and
aromatic Inhalation and users of the site building to sever pathway to
Hydrocarbons ingestion of dusts | and receplors. Or
(PAH) probably construction s I landscaped, introduction of a
fram ash operalives capping layer (refer to
containing soils paragraph 8.17 below) Or
« Remove off site
« Further investigations using

hand dug trial pils in area of

DTS05 to eslablish extent
Hydrocarbon Hydrocarbons | Leaching lo Groundwater | Medium Likeby Mederale « Further investligations 1o
impacled soils groundwater eliminate or guantify risk to
around TP09 and groundwater and remedial
TP14 action, and determine exient of

soll contamination.
Table reference 8.16.1.
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8.17

8.17.1

8.18

8.181

8.19

8.19.1

8.19.2

8.19.2.1

8.19.3

8.19.3.1

Remediation proposals

Based on the above some further investigations are recommended in
the areas of TP14, TP09, and borehole DTS05, before a remedial
strategy (if any) can be established. Recommendations for further
investigations are provided in section 12.

Chemical contamination - Risk assessment in relation to use
of infiltration systems

The permeability of the near surface Kempton Park Gravel in
combination with the site located over a minor aquifer suggests the site
is sensitive to migration of contaminants. We have carried out leachate
testing of a suite of contaminants with our assessment provided in
Section B.15 above. Essentially, measured concentrations of leachable
contaminants fall below EQS values for the local environment and on
this basis the risk of infiltration systems promoting mobilisation of
contaminants is considered unlikely except potentially in the areas
around TP14, TP09 and DTS05, which would be more fully assessed
based on the results of further investigations.

Chemical contamination — risk assessment summary and
recommendations

Based on our assessments described above, we can provide the
following summary and recommendations for each identified receptor.

End users

Elevated concentrations of benzo(a)pyrene were identified in one
location (borehole DTS05) considered to be related to ash in the Made
Ground. If this area is to be landscaped then we would recommend
removal of soils which contain the ash type material or provision of a
capping layer. The extent of the soils exhibiting elevated concentrations
of benzol(a)pyrene, could potentially established by further on site
investigations.

Construction operatives and other site investigators

The risk of damage to health of construction operatives and other site
investigators is, in our opinion, low (given the concentration and
seemingly isolated locations of identified contamination, and the
relatively short exposure times) and would be minimised by taking
adequate hygiene precautions on site. Such precautions would be:-

= Wearing protective clothing particularly gloves to minimise
ingestion from soil contaminated hands.
. Avoiding dust by dampening the soils during the works.
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8.194

8.19.4.1

8.20

8.20.1

= Wearing masks if processing produce dust.

Guidance on safe working practices can be obtained from the following
documents

= The Health and Safety Executive Publication “Protection of

Workers and the General Public during the Development of
Contaminated Land” (HMS0) and

. A Guide to Safer Working on Contaminated Sites” (CIRIA
Report 132).

In addition, reference should be made to the Health and Safety
Executive. In all cases work shall be undertaken following the
requirements of the Health and Safety at Work Act 1974 and requlations
made under the Act including the COSHH regulations.

If during the course of excavations hydrocarbon type odours become
evident we recommend works are halted, and the air quality measured
to determine if the excavation can be safely entered. If the air quality is
unacceptable then appropriate personal protective equipment, will be
required for human enfry into the excavation. If elevated concentrations
of airborne hydrocarbons / vapours are detected on site, we recommend
Soiltechnics are advised to determine an appropriate course of action
with respect to building construction.

Off Site Receptors

Although groundwater samples taken from six boreholes across the
campus did not indicate any evidence of significant chemical
contamination, we have identified hydrocarbon impacted soils in two
locations which are remote from borehole water sampling locations. At
this stage, we recommend further sampling and laboratory testing in the
vicinity of the contamination to eliminate or quantify the risk to
groundwater.

Statement with respect to PPS523 annex 2

With reference to paragraph 8.1.4 above we consider investigations
completed to date, and providing the recommendations described
above are satisfactorily completed, then we are of the opinion the
proposed development (subject to the results of further localised
investigations) can be made safe and suitable for use for the purpose
for which it is intended, thus meeting the requirements of Planning and
Policy Statement 23 (PPS523) 'Planning and pollution control — Annex 2
— Development on land affected by contamination’ , and compliant with
the Building Regulations Part C, 'Site preparation and resistance to
contaminants and moisture’.
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8.21 On Site Monitoring

g21.1 We have attermpted to identify the potential for chemical contamination
an the site, however, areas, which have not been investigated at this
stage, may exhibit higher levels of contamination. If such areas are
exposed at any time during construction we recommend investigation
and testing be carried out accaordingly.
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SECTION 9 — CONTENTS

Gaseous contamination

Legislative framework

General

Assessment of source of gasses

Gas migration

Initial conceptual model

Development categorisation

Interim monitoring observations

Interim classification of site characteristic gas situation.
Interim assessment of gas protective measures — new buildings
Flammability

Effect of gasses on existing buildings

Gas protective measures - construction operatives

9.1

9.1.1

91.2

Gaseous contamination

Legislative framework

There is currently a complex mix of documentation relating to leqgislative
and regulatory procedures on the issue of contamination, and it is not
considered a purpose of this report to discuss the detail of these
regulations. Essentially, Government Policy is based on ‘suitable for use
approach’, which is relevant to both the current and proposed future use
of land. For current use Part IlA of the Environmental Protection Act
1980 provides the regulatory regime (see section 8.1 above). The
presence of harmful scil gasses could provide a 'source’ in a ‘pollutant
linkage' allowing the regulator (local authority or Environment Agency)
to determine if there is a significant possibility of harm being caused to
humans, buildings or the environment. Under such circumstances the
regulator would determine the land as ‘contaminated’ under the
provision of the Act requiring the remediation process fo be
implemented.

With regards to planned future use, Planning and Policy statement 23
(PPS23) requires developers to undertake appropriate risk assessments
to demonstrate to the local planning authority that proposals adequately
mitigate any potential hazards associated with ground contamination
including soil gas. The Town and Country Planning (General
Development Procedure) Order 1995, requires the planning authority to
consult with the Environment Agency before granting planning
permission for development on land within 250metres of land which is
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9.1.3

9.2

9.2.1

922

923

being used for deposit of waste, (or has been at any time in the last 30
years) or has been notified fo the planning authority for the purposes of
that provision

Building control bodies enforce compliance with the Building
Regulations. Practical guidance is provided in Approved documents,
one of which is Part C, 'Site preparation and resistance fo contaminants
and moisture’ which seeks to protect the health, safety and welfare of
people in and around buildings, and includes requirements for
protection against harm from soil gas.

General

The following assessment relates to the potential for, and the effects of,
gasses generated by biodegradable matter. A separate, but related
class of problem involves migration of vapour phase of hydrocarbons
resulting from spillages of petroleum and solvents, but this is addressed
under organic contamination in section 7 above. The potential for the
development to be affected by Radon Gas is considered in Section 3
above. The principal ground gasses are carbon dioxide (CO;) and
methane (CH,4). The following table provides a summary of the effects of
these gases when mixed with air.

| Significant Gas concentrations in air

i Gas | Concentration | Consequence
| | by volume
Methane 0.25% Ventilation required in confined spaces
5% Polentially explosive when mixed with air
30% Asphyxiation
Carbon Dioxide 0.5% 8 hour exposure limit (WEL) (HSE)
1.5% 15 min exposure limit (WEL)
=3% Ereathing difficulties
| Table.9.1

Following the current Building Regulations Approved Document C1,
Section 2 'Resistance to Contaminates' (2004) a risk assessment
approach is required in relation to gaseous contamination based on the
source-pathway-receptor conceptual model procedure. We have
adopted procedures described in the following reference documents for
investigation and assessments of risk of the development being affected
by landfill type gases and if appropriate the identification of mitigation
measures.

« BSB8485: 2007 ‘British Standard Code of practice for the
characterisation and remediation from ground gas in affected
developments’

# CIRIA Report C665 'Assessing risks posed by hazardous
ground gases to buildings' (2007).

An assessment of the risk of the site being affected by ground gases is
based on the following aspects.
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a] Source ofthe gas

by Investigation information

cl  Migration feasihility

dy Sensitivity of the development and its location relative to the source
93 Assessment of source of gases
931 General sources
H43.1.1 The following table summarises the source of gasses and parameters

for producing gasses

Source and control of gasses

Type Parameters affecting the rate of gassing

Landfills Fortion of biodegradable material, rate reduces with time.

Wlinewarkings Flooding reduces rate of gassing

Docksilt Portion of organic matter

Carbonate deposits Ground ¢ rainwater (acidic) reacts with some carbonates to
praduce carbon dioxide.

oails 4 rocks Portion of organic matter

Tahle 9.3.1

The rate of decomposition in gas production is also related to
atmospheric conditions, pH, temperature, and water content f infiltration.

931.2 A5 the site is not within a dockland environment, or area affected by
minewaorkings, and near surface soils do not exhibit high carbonate
content, then potential gas sources are limited to landfills and for soils
with a high proportion of arganic matter.

932 Landfill sources

9321 Waste Management Paper 27 (18991) produced by the Department of
the Environment 'Confrofl of Landfill Gases' contains the strong
recammendation to avoid building within 50m of a new landfill site and
to carry out site investigations within a zone 250m heyond the boundary
af a landfill site. Mo distinction is made between sites of differing ground
conditions, but the paper does not advocate the site is safe beyond the
250m zone, dependant, of course, upan the type of landfill and potential
for migration of landfill gasses.

43272 Envirocheck reparts five historical landfill sites within 1000m of the
subject site all located in the north, north west and north east of the site.
The closest is recorded to be 339m north east of the site. Fecords
indicate the sites were licensed for receipt of wastes which included
inert and industrial wastes with the exception of the historical landfill site
furthest from the site. Such materials are unlikely to generate any
significant quantities of landfill type gasses however we cannot confirm
that these were licensed for the receipt of these wastes exclusively.
There is no record of the type of backfill material used to restore the
histarical landfill located B33m north east of the site.
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4323 In addition, inspection of old Crdnance Survey maps indicates some
localised guarrying activities 539m and 740m to the north east of the
site, this is concurrent with the closest recorded historical landfill sites.
Operations have now ceased and mare recent 05 maps indicate they
have been restored and subsequently developed with buildings
recarded in the locations. Ywe have no records of the type of fills used
to restare these former workings however the record of the historical
landfill site in this location specifies the waste to include inert waste.
We cannot conclude from this that the wastes used to restore these
workings and historical landfill sites were exclusively inert and industrial
waste therefore on this basis, consider there to be a risk of a potential
source of landfill gasses in the areaworthy of further consideration.

933 Soil conditions

Hogaa] Mone of the soils observed in exploratory excavations, in our opinion
exhibit significant concentrations of organic matter, which are likely to
produce significant quantities of carbon dioxide and f or methane gas.

43372 Based on an assessment of 'deep’ geological conditions we are of the
apinion that it is unlikely that the subject site would be affected by
significant quantities of carbon dioxide and methane generated by
soilsfrocks at depth.

934 Source assessment summary
4341 The following table summarises the possibility of a source of landfill type
fQasses.
SOUICE 8SSESSMENt SUmmary
Potential source | Viahility of Ewidence
origin SOUICE
Landfills Possible Desk study information

Historical landfill sites and restored
opencast quarries — closest 33%9m narth

east of site
Wlinewarkings Unlikely Desk Study information
(eological conditions not amenahble
Dock =it Unlikely =ite remote from dockland environment
Larbonate Unlikely Fecorded and observed soil conditions do
deposits not indicate high concentrations of
carbonates
oolls / rocks Unlikely =olls exposed in exploratory excavations

da not exhibit high concentrations of
organic matter

Tahle 9.34

43472 Easzed on the above it there is a possibility of a source of potential
landfill gasses which may affect the subject site. On this basis, it is
considered necessary to consider possible pathways for migration of
ground gasses, from this potential source to the site.
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9.4 Gas migration

9.4.1 Exploratory excavations encountered a reasonably consistent deposit of
Kempton Park Gravel to depths of between 4-9m, which in our opinion
are relatively permeable and would provide little resistance to lateral
migration of landfill type gasses. In addition, based on published
geological records the Kempton Park Gravel extends from the subject
site to the historical landfill sites and former quarry. On this basis it is
considered possible that the potential source of landfill type gasses
(identified in section 9.2 above) would feasibly migrate to the subject

site.
9.5 Conceptual model
8.5.1 Based on the above, there is a potential source of landfill type gases,

and a feasible migration pathway to the site via potentially permeable
Kempton Park Gravels. Our conceptual model is tabled below. On this
evidence we are of the opinion that the site is at risk of being affected by
ground gasses (carbon dioxide / methane) sufficient to potentially cause
harm to human end users of the site, construction operatives or indeed
buildings. On this basis, we have installed monitoring standpipes in
boreholes, and implemented a monitoring regime, generally following
procedures described in CIRIA report C665, to quantify the risk, and if
appropriate, identify mitigation measures.

| Conceptual model

| Potential source origin | Potential pathway | Receptors at risk_
Landfills \ia Kemplon Park . End users
Historical landfill sites, Gravels . Construction
closest 339m north east of operalives
site | » Buildings
| Table 9.5.1
9.6 Development Categorisation
9.6.1 With reference to BS 8485:2007 (table 2), the proposed development

would be classified as ‘Public building (which includes managed
apartments, schools and hospitals)’.

9.7 Initial Monitoring observations.

9.7.1 Six standpipes have been installed at the site to depths between 4m
and 6m (refer Drawing STE1297R-06). Following CIRIA Report C665
(tables 5.5a, and 5.4b) we have provisionally assessed the site as
moderate risk of generation potential of source ideally requiring 6
monitoring visits over a 3 month period. This initial assessment will be
reviewed pending the results of further monitoring ocbservations.

9.7.2 We have returned to site for two of the six proposed monitoring visits to
obtain measurements of landfill type gases at atmospheric conditions in
the range of 1003 to 1013mb and temperatures in the range of 16°C to
18°C. Our observations/measurements to date are recorded in
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Appendix K Eszentially we did not detect any methane but
concentrations of carbon dioxide measured in the range of 0.1 to B.1%.
If flows were detected during our monitaring wisits then these are
recarded, but where no flow is detected then, following BSB485:2007,
we have assumed flow at the detection limit of the monitoring equipment

at 0.1lfs.
98 Interim classification of site characteristic gas situation.
8981 Using test data obtained to date, and with reference to table 1 of

BS8485:2007, the site would be classified as characteristic gas situation
two. Clearly thiz is an interim classification based on ohservations to
date and can only be confirmed following additional monitoring visits, [t
should be noted howewver, that there is a significant possibility of higher
flow measurements being recorded during low atmospheric conditions,
which may increase the classification of the site requiring mare onerous
gas protective measures.

99 Interim assessment of gas protective measures.

491 Based on monitoring observations to date, development categorisation
(section 8.6 above), and the interim site characteristic gas situation
(section B.8 abowve) and with reference to table 2 of ESB485:2007, the
development requires gas protective measures which would achieve a
‘sofution score’of 3. Lists of protective measures which each produce a
score walue are produced in table 3 of BS8485:2007. A copy of takle 3
iz presented as Appendix B. Clearly this is an interim assessment based
on ohservations to date and can only be confirmed following additional
monitaring wisits. It should be noted however, that there is a significant
possibility of higher flow measurements being recorded during low
atmospheric conditions, which may increase the classification of the site
requiring more onerous gas protective measures.

9.1 Effect of gasses on existing buildings

9111 Wyith respect to any existing buildings that may remain, we do not know
if gas protection has heen installed, and unless it can be demonstrated
that appropriate levels of protection are available, we recommend gas
monitaring is carried out within the building to determine if there is a
problem, and if necessary, install protection using active wenting
systems. We can carry out such investigations on further instructions.

912 (Gas protective measures - construction operatives

8121 Areas near landfill sites, underground coal strata or in carbonate rich
deposits (such as limestone and chalk) have the potential to generate
both harmfully low oxygen lewvels and high carbon dioxide levels in
confined spaces. The assessment for such situations may therefore
require using gas monitors to warn of significant leaks of gas into
confined spaces to minimise the risks associated with an oxygen-
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deficient atmosphere which could lead to asphyxiation, and/or a toxic
atmosphere due to high levels of carbon dioxide.

9122 During construction, we recommend any excavations/confined spaces
are well ventilated and human entry is avoided. The Workplace
Exposure Limits (WELs) for carbon dioxide are 5000 parts per million
{ppm by volume), which is equivalent to 0.5%, for the 8-hour time-
weighted average (TWA); and 15000 ppm (1.5%) for the 15-minute
short-term exposure limit (STEL). Typically, oxygen deficiency alarms
on gas detectors are set at 19% volume ratio (v/v). Normal air contains
20.9% oxygen. Therefore should human entry be necessary then we
recommend excavations/confined spaces are monitored over short- and
long-term exposure periods for both oxygen and carbon dioxide gases
prior to entry to ensure levels are within acceptable concentrations or
suitable breathing equipment adopted.

9123 We recommend further reference is made to the following documents to
minimise the risks to construction workers from ground gases:

» Health and Safety Executive Publication “Profection of Workers

and the General Public during the Development of Contaminated
Land” (HMSO)

s ‘A Guide to Safer Working on Confaminated Sites” (CIRIA
Report 132)

* Health and Safety Executive Publication EH40/2005 “"Workplace
Exposure Limits”

9.13 Statement with respect to PPS 23 annex 2

9131 With reference to paragraph 9.9 above, and subject to completion of
further monitoring which is likely to indicate some measures to protect
buildings against ingress of landfill type gasses. then we are of the
opinion the proposed development can be made safe and suitable for
use for the purpose for which it is intended, thus meeting the
requirements of Planning and Policy Statement 23 (PPS23) 'Planning
and pollution control — Annex 2 — Development on land affected by
confamination’ , and compliant with the Building Regulations Part C,
'Site preparation and resistance to confaminants and moisture’.
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10

10.1

10.1.1

10.1.2

10.2

10.2.1

Effects of ground conditions on building
materials.

General

Building materials are often subjected to aggressive environments
which cause them to undergo chemical or physical changes. These
changes may result in loss of strength or other properties that may put
at risk their structure integrity or ability to perform to design
requirements. Aggressive conditions include:-

Severe climates

Coastal conditions

Polluted atmospheres
Aggressive ground conditions

This report section only considers aggressive ground conditions, with
other items considered outside our brief and scope of investigations.

In aggressive ground conditions, the potential for contaminant attack
depends on the following:-

= The presence of water as a carrier of chemical contaminants,
(except free phase organic contamination)

* The availability of the contaminant in terms of solubility,
concentration and replenishment rate

+ Contact between the contaminant and the building material

« The nature of the building materials and its capability of being
attacked by contaminants

In general the thicker the building material the less likelihood there is for
contaminant attack to cause damage to the integrity of the structure.

Reference Documents

Following the Environment Agency publication ‘Model Procedures for
the Management of Land Confamination' (Contaminated Land Report
11) the following documents have been referred to in production of the
following report paragraphs.

» 'Performance of Building Materials in Contaminated Land' report
BR255 (Building Research Establishment 1994).

* 'Risks of Contaminated Land to Buildings, Building Materials and
Services. A Literature Review' - Technical Report P331
(Environment Agency 2000).
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10.3

10.3.1

10.3.2

10.3.3

10.3.4

'Guidance on assessing and managing risks fo buildings from
land contamination' - Technical Report PS5 035/TR/01).

s Building Regulations Approved document C - site preparation
and resistance to contaminants and moisture (Office of the
Deputy Prime Minister, 2004).

» 'Concrefe in aggressive ground' Special Digest 1: 2005 (Building
Research Establishment).

Hazard Identification and Assessment

The identification of hazards is based on the findings of this
investigation primarily relating to former land uses (potential for
chemical contamination, and likely type of contamination) and laboratory
determination of concentration of chemical contaminants. Clearly, the
scope of |laboratory testing is determined with respect to former land
uses, contaminants which may cause harm to human health and water
resources, based on CLR 8 'Potential contaminants for the Assessment
of Contaminated Land'.

Based on the above, the scope of our testing regime is described in
Sections 8b (human receptors) and Bc (water receptors). We have
utilised this test data in production of the following risk assessments in
relation to building materials, in conjunction with test data targeting the
effects of chemical attack on concrete in contact with the ground, as
described in BRE Special Digest 1.

The identification of hazards from contamination and subsequent
assessment of risks is based on the following:-

s+ The contaminants present on site.

* The nature of the contaminant (i.e. calcium sulphate is much
less soluble than sodium or magnesium sulphate and is,
therefore, less of a concern with regards sulphate attack).

* The concentration of contaminants - in general the higher the
concentration the greater the hazard.

s The solubility of the contaminants - contaminants which are not
soluble will not generally react with materials.

» The permeability of the soils - i.e. case by which fluids can
transport contaminants to the building.

The process of risk assessment for building materials is concerned with
identification of the hazard (contaminants at the site - a source) and
subsequently how the contaminants can reach the building (pathway)
and how they can react with the building (receptor). Thus the risk
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10.4

10.4.1

10.5

10.5.1

10.6

10.6.1

10.7
10.7.1

10.7.1.1

assessment is produced based on the source - pathway - receptor
model.

Provision of test data to specifiers/manufacturerfinstaller

The following risk assessments are based on current published data.
We strongly recommend, however, that information gained from this
investigation are provided to specifiers/manufacturersfinstallers of
building materials/service ducts/apparatus who may have more up to
date research to confirm the ability of the product to resist the effects of
chemical contaminants at the site for the desired lifespan of the product.

Risks Assessments for Individual Building Materials

The following/typical sections contain risk assessments for various
building materials likely to be incorporated in developments. Other
materials which we are not aware of may also be used in developments
and in contact with the ground and, therefore, recommend the suppliers
are consulted with respect to ground conditions at this site and their
opinion sought as to the ability of the product to resist chemical
conditions determined at the site.

Concrete - General Mechanisms of Attack

There are a number of mechanisms by which contaminants attack
concrete including the following:-

s Hydrolysis of the hardened concrete.

» Degradation as a result of exchange reactions between calcium
in calcium hydroxide (free lime hydrate) and ions in aggressive
solutions.

» [Expansive reactions as a result of chemical reaction or salt
crystallisation.

Concrete - Sulphate Attack
Hazard
Sulphate attack on concrete is characterised by expansion, leading to

loss of strength, cracking, spalling and eventual disintegration. There
are three principal forms of sulphate attack, as follows:-

+ Formation of gypsum through reaction of calcium hydroxide and
sulphate ions.

s Ettringite formation through reaction of tricalcium alluminate and
sulphite irons.

¢ Thaumasite formation as a result of reactions between calcium
silicate hydrates, carbonate ions (from aggregates) and sulphate
ions.
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10.7.2 Assessment

10.7.2.1 The hazard of sulphide attack is addressed by reference to procedures
described in Building Research Establishment (ERE) Special Digest 1.
2008 'Concrefe in Agogressive Ground to establish a design sulphate
class (D3) and the 'agoressive Chemdcal Environment for Concrele!
(ACEC). These procedures have bheen followed during our investigation
and are described in the following paragraphs.

10.7.3 Desk Study Information

10.7.3.1 The first step in the procedure is to consider specific elements of the
desk study. These are tabulated below.

Element Interrogation Uutcome SDT: A5
refErence
Geology Likelhood of soils containing Box Ch
pyrites
Kemptan Park Gravel Unlikehy
Condon Clay Cikely
Hast industrial | Brownfield site’ TES (e
uses
Tahle 10.7

A brownfield site is defined in S0O1: 2005 as a site, or part of a site
which has been subject to industrial development, storage of chemicals
(including for agricultural use) ar deposition of waste, and which may
contain aggressive chemicals in residual surface materials, or in ground
penetrated by leachates. VWhere the history of the site is not known, it
should be treated as brownfield until there is evidence to classify it as
natural,

10.7.3.2 For spread type foundations which will extend into the Kempton Park
Gravels and based onthe above it is necessary to follow the procedures
described in figure T8 (Vocations on brownfield skes except where soils
rmay cofain pentel).

10.7.3.2 For a piled foundation solution which will extend into the London Clay
and hased on the above it is necessary to follow the procedures
described in Section C&.1 4 (Brownfield locations thal confain pyrite).

10.7.4 Assessment of Design Sulphate Class

10.74 1 For spread type foundations which will extend into the Kempton
Park Gravel.

107411 The sulphate concentration in a 2:1 water/soil extract was measured on

13 sail zamples and 2 groundwater samples the mean of the 3 highest
sulphate results from soil samples was calculated at 1110mg/
(characteristic walug). ©n this basis and with reference to table C2 of
SO 2005, the design sulphate class is DS-2.
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10.7.4.1.2

10.7.4.2

10.7.4.2.1

10.7.4.2.2

10.7.5

10.7.5.1

10.7.6

10.7.6.1

10.7.6.2

10.7.7

10.7.7.1

10.8
10.8.1

10.8.1.1

The concentration of sulphate was measured at less than 3000mg/l and
thus the concentration of magnesium was not measured.

For piled type foundations which will extend into the London Clay

The sulphate concentration in a 2:1 water/soil extract was measured on
18 soil samples and two groundwater samples the mean of the 3
highest sulphate results from soil samples was calculated at 846mg/l
(characteristic value). On this basis and with reference to table C2 of
SD11: 2005, the design sulphate class is DS -2.

We assume foundations will not be in contact with disturbed ground (as
defined in BRE SD:1). We, therefore, have not considered Oxidisable
Sulphates or Total Potential Sulphate content. On this basis and with
reference to SD1: 2005, derived design sulphate class is DS-2.

Assessment of groundwater mobility

With reference to SD1: 2005, Section C3.2, we are of the opinion that
ground and site characteristics suggest 'mobile groundwater' conditions.

Assessment of pH

Following SD1: 2005, Section C5.1.1 (step 4) the characteristic value of
pH is 5.9, derived by taking the mean of the lowest 3 of the pH results.

Mone of the measured pH wvalues were below 5.5, thus the
concentration of chlorides and nitrates was not measured.

Assessment of Aggressive Chemical Environment for Concrete
(ACEC)

Based on the design sulphate class, characteristic value of pH and
assessment of groundwater mobility, and with reference to table C2 of
SDI: 2005, we are of the opinion that the ACEC class for a pad
foundation solution is AC-3z and for a piled foundation solution is also
AC-3z

Concrete - Chloride Attack
Hazards

There are a number of ways in which chlorides can react with hydrated
cement compounds in concrete. These are as follows:-

# Chlorides react with calcium hydroxide in the cement binder to
form soluble calcium chloride. This reaction increases the
permeability of the concrete reducing its durability.

# Calcium and magnesium chlorides can react with calcium
aluminate hydrates to form chloroaluminates which result in low
to medium expansion of the concrete.
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10.8.2

10.8.2.1

10.8.2.2

10.9
10.9.1

10.9.1.1

10.9.2

10.9.2.1

10.9.2.2

» |f concrete is subject to wetling and drying cycles caused by
groundwater fluctuations, salt crystallisation can form in concrete
pores. If pressure produced by crystal growth is greater than the
tensile strength of the concrete, the concrete will crack and
eventually disintegrate.

Risk Assessment

Chlorides of sodium, potassium, and calcium are generally regarded as
being non-aggressive towards mass concrete; indeed brine containers
used in salt mines have been known to be serviceable after 20 years
service. Depending upon the type of concrete, and the cement used up
to 0.4% chloride is allowed in BS8110: Part 1.

In view of the past use of the site we consider the likelihood of elevated
concentrations of chlorides in the ground is not likely to occur and on
this basis have not specifically measured concentrations of chlorides

and, in our opinion, the risk of buried concrete being affected by
chlorides is considered low.

Concrete - Acid Attack

Hazards

Concrete being an alkaline material is vulnerable fo attack by acids.
Prolonged exposure of concrete structures to acidic solutions can result
in complete disintegration.

Risk Assessment

The rate of acid attack on concrete depends upon the following:-

* The type of acid

s The acid concentration (pH)

* The composition of the concrete (cement/aggregate)
= The soil permeability

+ Groundwater movement

British Standard BS8110: Part 1 classifies extreme environment as one
where concrete is exposed to flowing groundwater that has a pH=<4.5.
The standard also warns that Portland Cement is not suitable for acidic
conditions with a pH of 5.5 or lower.

The pH of the soil/groundwater was measured exceeding 5.5 and on
this basis the risk of concrete being affected by acidic conditions is
considered low.
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10.10 Concrete - Magnesium Attack
10.10.1 Hazards
10.10.1.1 Magnesium salts (excepting magnesium hydrogen carbonate) are

destructive to concrete. Corrosion of concrete occurs from cation
exchange reactions where calcium in the cement paste hydrates and is
replaced with magnesium. The cement looses hinding power and
eventually the concrete disintegrates.

10.10.2 Risk Assessment

10.10.2.1 In practize 'high' concentrations of magnesium will be found in the UK
anly in ground having industrial residues. Following BRE Special Digest
1:2005, measurement of the concentration of magnesium s
recommended i  sulphate concentrations in water extract or
groundwater exceed 3000mgfl. Cnce measured the concentration of
magnesium is considered further in BEE Special Digest in establishing
the concrete mix to resist chemical attack.

10.10.2.2 Ve are not aware the site has been subject to any manufacturing
processes  which  would  hawve  included  magnesium  containing
compounds, and in addition sulphate concentrations did not exceed
A000mosl, on this basis we have not measured the concentration of
magnesium in soils at the site, and would consider the risk of soils at the
site promoting attack on concrete is considered lows.

10.10.2.3 BES EN 206-1:2000 'Concrefe - Part 1. Speclficafion, performance,
production and conformity' does, however, provide exposure classes far
concrete in contact with water, with warying concentrations  of
magnesium for the designi/specification for concrete mixes. As thereis
a possibility that concrete for the building may be in contact with
groundheater during its life, then we have measured the concentration aof
magnesium in groundwater samples.

10.10.2.4 We have measured the concentration of magnesium in two groundwater
samples from the site which produced results of 11mgf and 14mgil.
This result falls well below the criteria for the exposure classes as
autlined in Tahle 1 of BES ENZ0B-1:2000. Sulphate concentrations in
water samples produced a result in the range of =200 but <600 thus
indicating an exposure class of XAI1

10.11 Concrete - Ammonium Attack
10.11.1 Hazards
10.11.1.1 Ammaonium salts, like magnesium salts act as weak acids and attack

hardened concrete paste resulting in softening and gradual decrease in
strength of the concrete.
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10.11.2 Risk Assessment

10.11.2.1 Uk guidance is not availahle on the concentration of ammaonium which
may affect concrete. BS EM 206-1. 2000 'Concrefe - Pard 1
Speclficetion performmance, production and conformify does, however,
provide exposure classes for concrete in contact with water with varying
concentrations of ammaonia for the designfspecification for concrete
mixes.

10.11.2.2 We have measured the concentration of ammaonia in two groundwater
samples at the site, and there is a potential possibility that concrete for
the building may be in contact with groundwater during its life. The
concentrations of ammonia were measured at 0.13mgfl and 0.22mg/l.
This result falls well below the criteria for the exposure classes as
autlined in Tahle 1 of BS EM206-1:2000. Sulphate concentrations in
water samples produced a result in the range of =200 but <600 thus
indicating an exposure class of XA

1012 Concrete Blocks
10.12.1 Hazards
10.12.1.1 Frecast aggregate concrete blocks and autoclaved aerated concrete

hlocks are commonly used in the construction of shallow foundations.
Concrete hlocks are potentially attacked by the same contaminants and
ground conditions which affect dense concrete.

10.12.2 Risk Assessment

101221 In general, the mechanism of attack on concrete blocks is the same for
hardened concrete. Ve recommend parameters for ground conditions
for concrete described in the preceding paragraphs for concrete
blockwark in contact with the ground/groundwater and the hlockwark
manufacturers confirmation sought for applicability of their product.

10.13 Clay Bricks/Pipes

10.13.1 Clay Bricks are highly durable materials which have hbeen used in
buildings for many centuries.  Fire clay pipe material can also he
considered similarly resistant to contaminants.

10.13.2 Hazards

10.13.2.1 Dissolution of clay brick in a potentially serious cause of deterioration.
The extent of dissolution depends upon the solubility of the glassy
material (produced by firing of the clay) contained in the brick. The
acidic nature of the glass phase will produce low solubility in a neutral
and acidic environment, but can be soluble in a basic environment,

R kG e & potentially more serious hazard for brickwork is the crystallisation of
soluble salts within the brick pore structure. Salts are transported by
water to the interior of the hbrick originating from the external
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environment or by rehydration, however, are only likely to ocour when
there is a gradient from a wet interior to a drying surface. The potential,
therefore, for salt crystallisation in the ground is, therefare, lows.

10.13.3 Risk Assessment

10.13.3.1 There seems to be little published information as regards the resistance
to clay bricksipipes in aggressive ground conditions, however, clay
bricks are generally considered wery durable. As no significant
concentrations of chemical contaminants have been identified at this
site in combination with near neutral pH conditions it is considered
unlikely that ground conditions are sufficiently aggressive to cause
damage to brickworkiclay pipes.

10.13.3.2 Some basic guidance is provided in BES2828-3: 20058 'Code of Praclice
for the Use of Masonny - Pard 3 Materials and cormponents, desion and
workimanshio with regards to resistance of masonry to resist the effects
of sulphate attack.

10.14 Mortar

10.14 .1 Mortars are based on building sands mixed with cement andfar lime as
a hinder. In the UK Portland cements and masonry cement are
commonly used. Masonry cements are a mixture of Portland Cements
and fine mineral filler {i.e. Limestone) with an air entraining agent.

10.14.2 Hazards

10.14 2.1 Mortar is subject to the same agents for deterioration as concrete with
the major cause of deterioration being sulphate attack.

10.14 .3 Risk Assessment

10.14.3.1 Sulphates can originate from soilsfgroundwater or from the bricks
themselves. Calcium, magnesium, sodium and potassium sulphates
are present in almost all fired-clay bricks. Water can dissolve a fraction
af these sulphates and transpart them to the martar.

10.14 3.2 Currently, we are not aware of any guidance on the resistance of
mortars to sulphate attack. The Building Research Establishment report
that the sulphate resistance of maortar was improved by the use of
sulphate resisting Portland cements and lime. Some guidance is also
provided in BS5628-3: 2005 'Code of Praclice for the wse of Masonry -
Part 3: Materials and commponents, design and workimanship',

10.14 3.2 Based on ground conditions determined at the site the risk of significant
sulphate attack on mortars (BEased on testingfanalysis of sulphates in
relation to concrete - refer Section 10.7) is considered low.
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10.15 Metals - general

10.15.1 There are a number of metals which are used in buildings either as
piles, services, non structural and, indeed, structural components. The
most common metals used in buildings are steel, stainless sieel,
copper, lead, zinc, aluminium and cast iron. All these metals can
deteriorate through corrosion process. Corrosion can affect metals in a
variety of ways depending upon the nature of the metal and the
environment to which it is subjected. In most common forms of
corrosion are:-

« Electrochemical - the most common form of corrosion in an
aqueous solution

* Chemical corrosion - occurs when there is a direct charge
fransfer between the metal and the attacking medium (examples
are oxidation, attack by acids, alkalis and organic solvents)

« Microbial induced corrosion

10.16 Metals - Cast Iron

10.16.1 Cast iron is a term to describe ferrous metals containing more than
1.7% carbon and is used extensively in the manufacture of pipes.

10.16.2 Hazards

10.16.2.1 Generally, cast iron has a good resistance to corrosion by soils,
however, corrosion can occur due to the following mechanisms:-

1)  Generation of large scale galvanic cells caused by differences in
salt concentrations, oxygen availability or presence of stray
electrical currents.

2)  Hydrochloric acid will cause corrosion at any concentration and
temperature. Dilute sulphuric, nitric and phosphoric acids are also
aggressive as also are well aerated organic acids.

10.16.3 Risk Assessment

10.16.3.1 Testing can be carried out on site to measure the resistivity and redox
potential of soils which can assist in deriving recommendations for
protection of cast iron components using coatings, burial trenches, or
isolation techniques. Currently, however, there is no specific guidance
and we recommend advice is sought from manufacturers.

10.16.3.2 Guidelines produced by the Water Research Centre (WRc) on the use
of ductile iron pipes, state that highly acidic scils (pH <5) are corrosive
to cast iron pipe even when protected by a zinc coating or polythene
sleeving. WRc also indicate that groundwater containing =300ppm
chloride may corrode even protected cast iron pipes.
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10.16.3.3 On the basis that the pH of soils at the site are not less than 9, and
groundwater is unlikely to be in contact with castiron elements, then the
risk of ductile cast iron pipes being affected by acid/chloride attack is
considered low. Ye have not carried out any redox/resistivity testing
(considered outside our brief) and thus we cannot comment further with
regards to the risks of galvanic action.

1017 Metals - Steel Piles
10.17 1 Hazards
10.17.1.1 The corrosion of steel requires the presence of both oxyvgen and water,

In undisturbed natural soils the amount of carrosion of driven steel piles
iz generally small. In disturbed soils (made ground) however, corrosion
rates can he high and normally twice as high as those for undisturbed

natural soils.
10.17 .2 Risk Assessment
10.17.2.1 Guidance on the use of steel piles in different environments is provided

in British Steel's piling handbook which include s calculating the effective
life of steel piles. There is no specific guidance, howewver, for
contaminated soils in this publication. Coatings can he provided to the
pile surface but experience has shown that some coatings can be
damaged during driving, particularly in ground which can contain hard
materials such as brickiconcrete/stone.

1018 Metals - Stainless Steel
10.18 1 Hazards
10.18.1.1 Stainless steel is used in a number of building components including

services, pipewaork, reinforcement bars and wall ties. There is little
knowledge, howewver, of the performance of stainless steel in agoressive
environments.

10.18.2 Risk Assessment

10.18.2.1 Stainless steel can withstand pH of 6.5 to 8.5, but the chlarine content
of a soil increases the risk of corrosion. At concentrations of 200mg/
type d04 stainless steel can be used, but for concentrations of 200 to
1000mgdl type 3168 should be used in preference to type 304, but far
concentrations greater than 1000ma/fl type 318 should always be used.

10.18.2.2 At this site the pH of the soils was generally near neutral (within the
range of 6.5 to B.5) and it is considered unlikely that groundwater will be
in contact with stainless steel components (unless we are advised
aotherwize) thus the risk of ground conditions at the site affecting
stainless steel is considered low,
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10.19
10.19.1

10:18:1

10.19.2

H A3

10.20
10.20.1

102014

10.20.2

102020

10.20.2:2

10.21
10.21.1

102114

Metals - Galvanised Steel
Hazards

Galvanising steel i1z a means of protecting steel from aggressive
environments, howewer, zinc galvanising can be corroded by salts and
acids.

Risk Assessment/Remedial Action

There is no current specific guidance on the effects of aggressive
ground conditions on galvanised steel, however, some research
indicates zinc alloys are generally more resistant than pure zinc
coatings in aggressive conditions.

Metals - Copper
Hazards

Copper iz commonly used for gas and water supplies. Copper is
generally resistant to carrosion in most natural environments, but in
contaminated ground copper can he subject to corrosion by acids,
sulphates, chlorides and ground containing cindersfash. Vet peat (pH
48 and acid clays (pH 4 .2) are considered aggressive conditions to
promote corrosion to copper.

Risk Assessment

There iz no specfic published guidance on what constitutes aggressive
conditions to copper except very acid/peaty conditions.

Although there are no significantly acidic or peaty conditions at the site,
there are significant concentrations of ash/cinders in come areas of the
site which may lead to the risk of corrosion. Ve recommend
manufacturers are consulted possibly to provide a coating to the pipe or
possibly installation of the pipe in a trench with clean backfill.

Metals - Lead
Hazards

Lead iz used in tanking, flashings, damp proof courses, etc. Lead is a
durable material which is resistant to corrosion in most environments.
Lead damp proof courses can be subject to attach from the lime
released by Forland Cement based mortar and concrete.  In the
presence of moisture, a slow corrosive attack is initiated on lead sheet.
In such cazes a thick coat of bitumen should be used to protect the lead
damp proof course.
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10.21.2 Risk Assessment

10.21.2.1 There is no current guidance on the performance of lead in contact with
contaminated soils, howewver, acids and alkalis (lime) could he
aggressive towards lead.

s W At the site pH conditions are not considered significantly extreme and
this it is considered unlikely that ground conditions at the site would
significantly affect lead.

1022 Plastics - general

10221 The range of plastics in construction is wide and increasing. The
deterioration of plastics waries with the individual material and the
environment to which it is exposed. In general, plastics deteriorate
through degradation of their polymer constituent, but loss of plasticizer
and other additives can render plastics ultimately unserviceahle.

1023 Plastic Membranes and Geotextiles

10231 Flastic membranes and textiles are used in the construction industry as
damp procof courses, gas resistant membranes, cover systems and
liners. They are typically used to restrict the movement of gas or water
into buildings, building materials or components ar to separate differing
soil types. Typically materials used for membranes are polyethylene
(PE) and poly winyl chloride (PYTC).

10.23.2 Hazards

10.23.21 Membranes of PE and PV are attacked by a wvariety of acids and
solvents. PE has a poor corrosion resistance to oxidising acids (nitric
and sulphuric) at high concentrations. Hydrochloric acid (HCI) does not
chemically attack FPE but can have a detrimental effect on its
mechanical properties.  Alkalis, basic salts, ammonia solutions and
bleaching chemicals such as chlorine will cause deterioration of FE. PE
I resistant to non oxidising salt solutions.

10.23.2.2 PV iz degraded by the action of oxidising acids. Mitric acid is
particularly agoressive towards PVC, PYC does not deteriorate under
the action of neutral or alkaline solutions.

10.23.3 Risk Assessment

10.23.3.1 There is no published guidance on guantitative assessment of the risks
to PE or P¥C although there is a lot of advice on how contaminants
react with these plastics. |In general, the more concentrated the
contamination the greater the risk to plastic membranes/geotextiles.

10.23.3.2 Eased on the investigatory data obtained to date, and in consideration
of the hazards described above, there is no evidence of significant
concentrations of acids or alkalis, indicating the risks of ground
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10.24
10.24.1

10.24.1.1

10.24.2

10.24.2.1

conditions at the site affecting PE and PVC materials are considered
low.

Plastic Pipes
Hazards

Flastic pipes are predominantly manufactured from PVC and PE but
other materials can be used. In general they perform well but it is
known that chemical attack and permeation of contaminants through the
pipes can result from use in contaminated land. A published review on
plastic pipes reports the following:-

+ Polyethylene (PE) - good resistance to solvents, acids and
alkalis

= Poly vinyl chloride (PVC) - most common form of pipe. Good
general resistance to chemical attack but can be attacked by
solvents such as ketones, chlorinated hydrocarbons and
aromatic polypropylene (PP) - chemically resistant to acids,
alkalis and organic solvents but not recommended for use with
storing oxidising acids, chlorinated hydrocarbons and aromatics.

+ Poly vinylidene fluoride (PYDF) - inert to most solvents, acids
and alkalis as well as chlorine, bromide and other halogens

» Polytetrafluoroethylene (PTFE) - one of the most inert
thermoplastics available. PTFE has good chemical resistance to
solvents, acids and alkalis

A survey carried out by the Water Research Centre (WRc) on reported
incidents of permeation {(more than 25), only two involved PVC with
these incidents relating to spillages of fuel.

Risk Assessment

Plastic pipe performance has been the subject of a WRc report. The
report risk ranks differing previous site uses in relation to the use of
plastic pipes which is summarised in the following table.

Asbestos works, chemical works, gasworks, hazardous wasle lreatment, wood
preservative use/manufacture, landfill sites, metal mines, smellers, foundries, stesl
works, munilions productionfiesting sites, oil and fuel production / storage /[ use,
paper and printing works, pesticide manufacture, pharmaceutical manufaclure,
scrap vards, sewage works, tanneries.
Type B = Suspect Sites
Dry cleaners, eleciric/electrical equipment manufacture, ferliliser storage,
garage/Tiling stations, mechanical engineering works, metal finishing installations,
paint and ink manufacture, railway land, texile production, research laboratories,
__road haulage yards.
| TypeC=LowRisk - . i
Agriculture, brewing and distilleries, food preparation and storage.
| Table 9.24.2. Risk ranking of former land use with respect to use of plastic
| pipes.

Report Section 10

Revision 0

Page 15 of 18 July 2008

Report ref STE1297R



(S) SOILTECHNICS T ——

Egerlon Road, Twickenham

10.24.2.2

10.24.2.3

10.24.2.4

The WRc report also provides advices on the type of pipe material
appropriate for the type of contamination present. An extract is
provided below.

Material Groups
Group 1. Organic Contamination

PE slesved ductile iron.

Tape wrapped or coaled sleel,

Sheathed copper.

Wrapped metal litings.

Protection for joints and seals.

Clean suitable backfill.

Seek specialisl advice on use of PVC-U or GRP pipes.

Group 2. Mixed Contamination

Plastic-coaled or wrapped metal pipes.

Cathodic proteclion {coated metal and pre-stressed concrele pipes only)
Protection for joints and seals.

Clean suitable backfill.

Group 3. Inorganic Contamination

Plastic pipes.

Plastic-coated metal pipes.

Cathodic proteclion (coated metal and pre-stressed concrele pipes only)
Clean suitable backfill.

Seek specialist advice on use of GRP pipes.

Group 4. No Significant Organic or Inoerganic Contamination

+« Material of Choice.
For all material groups, good pipe laying practice must be followed.

The WRc report also refers to testing suites in relation to both inorganic
and organic contamination. With respect fo inorganic contamination,
the WRc report acknowledges the purposes of this is for a risk
assessment in relation to human health for construction operatives with
the effects of such contaminants affecting plastic drinking water pipes
limited.

The WRc report indicates that permeation of plastic pipes by organic
solvents and substances was a major problem. The WRc report
produces the following groups of compounds to which trigger
concentrations were assigned.

Group 1(a) Compounds: Group 1 (b) Compounds:
Carban letrachloride Dichloromethane
Trichloreothane 1.2-dichloroethane
Tetrachloroethane 1,1, 1-trichloroethane
Benzene 1. 2-dichloropropans
Toluene wvinyl chloride
Xylenes methyl bromide
Chlorobenzens dichlorobenzenes
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Trichlorobenzenes
Ethylbenzene

The above chemicals relate to fuels and volatile organic compaounds.

10.24 2.5 We are aware that water companies have their own testing regime to
assist in selection of an appropriate material supply of drinking water to
the site and would, therefore, recommend a copy of this repaort is
provided to the water company to allow them to specify the appropriate
pipeline material.

10.24 2.6 Ve would only carry out laboratory testing to measure concentrations of
arganic contaminants listed in the WRc report (refer 3.24 2 4 abave) if
the site is known to or is suspected of using/processing these chemicals
and at this site we have no evidence to suspect the use of such

chemicals.
10.25 Electrical Cables
10.25.1 Hazards
10.25.1.1 Electrical cables are generally protected by plastic sleeves. These

sleeves are potentially subject to chemical and permeation in similar
modes as plastic pipes. Medium and low voltage cables are often laid
directly into the ground and are thus at risk of attack by contaminants.
High voltage cables tend to he laid in trenches backfilled with 'clean’

materials.
10.25.2 Risk Assessment/Remedial Action
10.25 2.1 The selection of appropriate sheathing material is important to provide

resistance to  ground conditions at the site and recommend
manufacturers advices are sought.

10.26 Rubbers
10.26 1 Hazards
10.26.1.1 Fubhbers are crosslinked paolymeric materials containing a number of

additives such as carbon hklack, fillers, antioxidant and wulcanising
agents. The corrosion resistance of rubber is dependant upon the
polymeric constituent. The mechanisms by which rubbers deteriorate
when placed in aggressive chemical environments are similar to those
described for plastics. Owxidation is the principal form of degradation.
Whilst rubbers are resistant to strong acids and alkalis, they are rapidly
attacked by oxidising agents such as nitric acid and oxidising salts such
as copper, manganese and iron.

10.26.1.2 Fubber is also susceptible to attack by certain hydrocarbons and oils.
The absorption of these liguids causesthe rubber to smell.
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10.26.2 Risk Assessment/Remedial Action

10.26.2.1 Information on the effect of a range of chemicals on the physical
properties of warious rubbers has been produced by the Rubber and
Flastics Fesearch Association. This was hased on observations

carried out following immersion tests using undiluted chemicals, but this

has limitations such as the effects of combined chemicals and the
effects of dilution.

10.26.2.2 We recommend manufacturers of the rubber materials likely to be in

contact with the ground at the site are consulted to confirm, or
aotherwize, the applicability of their product.
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SECTION 11 - CONTENTS

1 Landfill issues
11.1 Disposal of soils off site
11.2 Landfill tax
11 Landfill Issues
1141 Disposal of Soils off Site
11.1.1 Using available investigatory data we have produced a separate report
to classify soils likely to be excavated at the site for off site disposal.
11.2 Landfill tax
11.21 Disposal of soils to landfill sites is normally subject to landfill tax with
rates varying from year to year based on government policy. Current
information on rates of landfill tax can be obtained from H M Customs
and Excise (HMCE) Office (leaflet notice LFT 1) with a lower rate
applied to inactive (or inert) wastes and the standard rate to all other
taxable wastes.
11.2.2 Landfill tax exemption can be obtained providing the following
conditions can be satisfied.

a) Reclamation must involve clearing the land of pollutants that are
causing harm or have the potential to cause harm, demonstrating
that the pollutants are or potentially:

i) Polluting ground or surface water or
i} Harming the health of people or animals or plants on
iii) Damaging the fabric of structures or services

b) The cause of the pollution must have ceased

c¢) The land is not subject to the works or remediation notice

d) The reclamation constitutes or includes clearing the land of

pollutants which would (unless cleared) prevent the land being put
to intended use
11.23 Details of the above are produced in the HMCE Leaflet LFTZ2.

Applications for landfill tax exemption must be submitted to HMCE at
least 30 days before the intention to start removing waste to landfill.
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11.24

Based on ground conditions determined at this site and development
proposals it is unlikely that landfill tax exemption would be obtained as
iterm a) above is unlikely to he satisfied, however we would recommend
an application be made to HMCE to obtain their ruling on this matter.
We would be pleased to assist on this aspect on further instructions.
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