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EXECUTIVE SUUMMARY

On behalf of Tesco Stores Lid, REK Georconsult Lid {RSK) was commissioned by Stace Praject
Management Lid to undertake a geo-environmental site investigation of the former Happy Man
public house site located on Bermry Lane, Rickmanswaorth, The public house has recently sulfered
Tram fire damage.

The site is being considered for a combined redevelopment with a Tesco Express slore with
residential above.

Histarical research carried out by others indicates that hefore construction of the public house
cirga 1960 he site comprized open farmland,

Geplogical records indicate that the site is underlain by Chalk {major aquifer] locally overain by
superficial deposits comprising sand and gravel. The historical maps indicate both the chalk and
sandigravel have been extracted in the vicinity of the site,

The site is not located in an area al risk from flooding.

A ground investigation camied cut by RESK revealed topsoilfmade ground to & maximum of 1mbgl
followed by natural clay including sandigravel 1o about mbygl and then chatk.  Fetched
groundwater was encountered at about 2.6m bgl.

The site assassment has nol identified any pallulant iinkages that could present an unacoeplable
risk lo off-site receptors or pose a threat 10 the proposed end uses. However, a number of
recommendstions are made to ensure that potential liabilities are avoided and the proposed
development can proceed safely. These are:

» Consultation with the Environment Agency/lacal Authority over conclusions and
recommendations of report;

» Consuftation with water authority over specification lar buried water pipes

Type Il Asbestas/Hazardaus Building Materals Survey prior 1o demaolition;

» Adoption of health and safely measures during proposed re-devalopment works; and
«  Chemical validatlion of imported backfil!subsciltopsoil;

Any excavated made ground requinng disposal off sile would be classified as non hazardous and
it is probable that materal soils would be accepted by [andfil sites as inert. However, under the
duty of care for waste it is up to the ‘producer’ {in this case the contractor) 1o clagsify 2ny waste
gengraled and arrange disposal to and appropriatety licensed site.

The proposed building may be supported on conventicnal strip or rench fill foundations placed in
the nmatural clay at 0.9mbgl where an allowable net bearing pressure of 100kNfm® can be
assumed. Faundalions greater that 0.9m deep will be required in places where deeper made

Fapart Mo, 22852-R01{00) Executive Summary o Page 1of 2
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ground is present and where there are foundations or substructure from the exisling buidings
are o be removed

A precast suspended ground floor slab with a 150mm void beneath should be adopted.

A California Bearing Ratio {CBR) in the range belweesn 2 and 5 percent may be assumed with the
inclusion of & geo-grid membrane recommended particularly within the location of PH1 and the
proposed lorry park.

The Design Sulphate Class for the site as given as D5-1 with an Aggressive Chemical
Enviranment for Cancrete classificaticn of AC-1.

Scakaway tests should be undertaken within gravel siralum to confirm polential storm water
soakage characteristics. Consultation should be undertaken wilh the EA with respect to borehcle
soakaways within the chalk

Reporl Mo, 22852-R.01¢00) Executive Summary Page 2 ot 2
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1. INTRODUCTION

RS¥ Geoconsult Limited [RSK) was commissioned by Stace Project Management
Limited [Stace) on behslf of Tesco Stores LW W carry out @ geg-environmentad
assessment of the former Happy Man Public House site located on Berry Lane,
Rickmansworth.  Consideration is given to re-development of the site for a mixed
commercial and residential end-use. The proposals include the construction of 8 Tesco
Express comnvenience slorg wilh two-stotey residential accommodalion and associated
infrastruciure.

1.1 Objectives

The objectives of this assessment are as follows:

»  To enable sulfficient informaticn regarding ground conditions to be chtained from
which risks to end-users and the environment can be assessad; and

» To cbtain sufficient information pertaining to ground cenditions ko assist in tha
design of foundations and infrastructure.

1.2 Scope

The scope of the investigation and layout of this report has been designed with CLR 11"
and guidance issued by the Environment Agency in July 2005 for land eontamination
reports<, A summary of relevant legislation and govermment policies applicable to tand
development is included In Appendix A.

The nsk management pracess comprises op to three stages of risk assessment:
preliminary, generic quantitalive and delailed gquantitative (PRA, GORA and DORA).
The basis [or the risk assessment is a conceptual rmodel that is produced as pan of the
FRA and is updated throughout ihe risk management process.

The scope of works for the environmental assessment includes;

« A PRA involving the review of exisling reparts, ofility location infarmation,
geological, hydro geological and hydrological information. a commercially
available database, historical plans. correspondence with appropriate regulatory
authorties and site walkover. This information is used to construcl an outline
conceptual model and consider any possible pollutart inkages (where a
receptor may be connected to a source by a viable pathway) that may be
present and design intrusive investigation if reguired;

» Where required, evatuation of pessible pellutant linkages by intrusive
investigalion and laboratory analysis.  This information is used to refing the
concepiual model;

= GORA {if required) lo assess passible pollutant linkages identified in the PRA
ard enable outling conceptual model to be refined; and

Report Mo, 22852-R01(00] Main Text Page 1 of 23
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1.3

1.4

+  Pravide recommendations for further works, DORA and remedial actions of
ground and groundwater (if deemed applicable},

The scope of works for the geotechnical assessment includes:

» Review of published gesclogical dala including a commercially available
database with information pertaining 10 ground siability;

+ Review of utility location information and site walkover,;

v Coal mining searchfsolution features search/cavities search;

» Intrusive invesligalion and laboratory analysis to enable soif paramelers lor
geotechnical purposes to be ascertained: and

« Interpretation of ground condibions  and  geotechnical data to  provide
recommendations with respect o foendalion, fAoor slabs and infrastructure
design.

Limitations

The comments given in this report and the opinions expressed are based on the ground
conditions encountered during the site work and on the results of tests made in the field
and in the laboratory. Howsvere, here may be conditions pertaining to the site that have
not been disclosed by the investigation and thersfore could nat be taken into account. In
particular, i should be noted that there may be argas of mads ground nol detected due
to the limited nature of the investigation or the thickness and guality of made ground
across the site may be variable. In addition, groundwater and ground gas levels may
vary from those reported due to seasonal, or other, effects.

This repat is subject 1o the RSK Geoconsult Limited service constraints given in
Appendix B.

Previous Report

The following reporl was made available Fr review:

+ Geo-environmental Cesktop Review Report. The Happy Man Public House.
Berry Lane. Rickmansworth, Hertfordshire, WD3 YHR, Deltz-3immaons, Report

[ = 15 S P 0 B B B o =1 4] 0 N

Whare pertinenl, information fram the Detta-Simons repart has been included in this
repor and referenced accordirdgly.

Frapearl Mo, 22852-RO1£00) tlain Text Fage 2 of 23
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2. SITE DETAILS

Tha site location, descoption, histarical information and  future development are
discussed below.

2.1 Site Location

The site is situated al the comer of Berry Lane and Tudar Way at approximats National
Grid reference 504510, 194630, The site is situated within a predominantly residential
setting. A sile location map is presented as Figure 1,

2.2 Site Description

The site occupies approximately £.15 heclares and is at an approximate elevation of
58.5m AQD, A Sie Plan fincluding an overday of the proposed development) is
prasernted as Figure 2, Al the time of the presenl study Lhe sile comprised a fire-
damaged two storey former public house [The Happy Man) with vehicular access and
parking and landscaped areas.

The site and surrounding areas slope gently down to the southeast.

The site conlaing a number of trees located on the southwestem and northwesiem site
houndaries.

The site s bounded by Berry Lane Lo the noftheast, by Tudor VWay to the southeast and
by residential housing 1o the soulhwest and northwest,

iz not known if there is a basemant cellar to the public house.
2.3 Future Development

The site is 10 be developed with the construction of a Tesco Express store on the ground
floor o the west of the site with bwo storey residential flats above. The remainder of the
site b5 1o be laid oul almasl exclusively 10 hard standing with areas demarked Ry
customer parking and delivery areas 1o the stere. The planned layoul of the sile is
shown on Figure 3.

2.4 Review of Previous Report

The desk study repan (based on a sitecentred Landmark Environmental Database
Report™') by DeMta-Simons {and also reviewed by RSK} has indicated that no significant
patenlial sources of contamination have been identified, given its use as a8 public house
since circa 1961, However, the polential local contamination sources were given as
follows:

Fuels and chemicals associated with the public house,

Feport Mo, 22852-R01{(00) hezun Text Fage 3 of 22
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3.1

Patential firewater used while extinguishing the fire at lhe property!

Muabilisalion of potential asbestos matenals during the freg; and

Patential ground gas associated with any potential made ground materials beneath the
site.

it was also considered lhere wag a low risk from polential [and gas migration from the
infilled gravel pils and landfill to the southeast and infilled chalk pits to the northwest of
the site. Owverall, the site was considered a low to medium environmental risk,

Ownership 1ssias

It was highlighted by Della-Simons that the potential for Statutory Authority action in
ralation to the paotential for “significant harm”™ and “pollution of controlled water” under
Part |1l of the Envionmental Protection Act 1880 was considered to be low. The
potential for legal action from surounding land awners from potential migration of
contamination off site was considered Iow and the potential for contamination to tmpacl
the site from off site sources was considered to be also low.

Gealachnica!

Il was cansiderad that based on the anticipalad geclegy (made ground over chalk), that
{radilional strip and pad foundations of reinforced concrele 1o support the likely
development would be required, or in the worst case thal & piled foundation would be
required.

Exiracts of the previous Delta-Simmons desk study report are given in Appendix C.

PRELIMINARY RISK ASSESSMENT

The lollowing describes the results of the review of available information for the site and
the findings from the site inspection. The information logether with that presented in
Seclion 2 has been used to identify potential contaminant sources and sensitive
receptors, from which an culling conceptual madel has been developed.

Geology

Published records'™ for the area indicate the geciogy beneath the sile to compriee the
Seaford and Mewhaven Chalk Formalion (SNCK). Superficial deposils comprising the
Taplow Grave! Farmation (TPGF) overlies the chalk smmediately beyond the southeast
boundary. The TPGF is described from associated BGE memoirs as sand and graved,
locally with lenses of silt, clay or peat.

It is alse considered thal patenlial mads graund associated with development of the site,
will be present overlying these natural deposits.

Feport Mo, 22852-RO100) Main Tex Page 4 of 23
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iz Radon

Information contained within the Landmark Repert™ for the site included within the
Delta-Simons report indicates that no radon proleclive measures are necessary in the
eonstruction of new dwellings or extensions.

3.3 Hydrogeology

Information containes wilhin the Landmark Report™ for the site indicates the geology
beneath e sile to be classified as a major aquifer, defined as a highly permeaable
formations usbally with a known or probable presence of significant fracturing. These
may be highly productive and able e support large abstractions for public water supply
and othar purposes,

327  Source Protection Zone

The Envirenment Agency has defined source protactiaon zones {SPZ) for nearly 2,000
groundwater sources used for public drnking water supply, The SPZ provides an
indication of lhe polential risk of pollution.  Three zones [Inner. Outer and Total
Catchment) are usually defined. Information within the Landmark Report'™ supptied 1o
Della-Simons indicates the site is situated within zong 1| {Outer Proleclicn Zong) and
zone 111 {Total Cakchment) groundwater SPZ.

137 Ground Water Abstractions

As mentioned within the Delta-Simons report there are sixteen groundwater abstractions
between 1km and 2km of the site. The nearest groundwater abstraclion (1215m 3W] is
for Three Valleys Water PLC at Mill End Pumping Station Tor potable water supnly.

233 Soail Leaching Potential

The soits beneath the sile are classified within the Landmark Repc:rt’a" as having high
lazching potential. It should be noted that soil infarmation for urban areas is based on
fower observalions than elsewhere, se a worst-case vulnerability classification is
assumed until proven otherwise.

34 Hydralogy

There are no surface water features on or in the immediate vicinity of the site. The
nearest watsrcourse to the sile as memlioned within the Delta-Simons Repor, iz the
Rivar Colne located appraximately 570m to the southeast.

141 Flooding

Information on the Environment Agency website”™ indicales the site is nol located within
a fluvial flood plain. The nearesl is approximatsly 350m west. The location of the site
incicates that a Flood Risk Assassment is therefore nol required.

Repor No. 22852-R01{00 Main Text Page 5 of 23
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is Sansitive Land Uses

H is indicated wilhin the Landmark Repart that the site is within a nitrate vulnerable 2one
lor surface water.

36 Site History Review

A review of the site hislory has baen carried out from the study of Ordnance Survey
maps dating from the late 1800'z including 2 review of database and regulatary
information contained within the Landmark Report™. The review is designed to identify
potential historic sources of comtamination that may have impacted soil or groundwater
quaidity beneath the site and to idenlify any patentially contaminative land uses in the
area that may have impacted the siles.

161  Historic Maps

Daveloprment of the site has been researched from Historical maps dating from 1872 to
1492 provided wilhin the Landmark Report. Selected maps are reproduced as Figures 3
to 7. These are nol o szale, although all the evaluations in this report have been made
from the scaled plans.

Table 1: Hislonc Maps

Date On-slte Surmounding Area |

1872 Tre map of 1872 indicales the site v | Bemy Lare is shown alorg the rortheastern boundany,
{Fod) | wideraentobepet ol openfamiand o o (ohalk it s indicatent . 2300 1o

the norrwest.
1614 The site rernains unchenged. & larpe gravel it bounding sither side of Bary Lame is
{Fad rcicalec) AT T20m to the southwest,
) The chelk, pit 1o the nortfwes! hes. been ecended.
1857 'I'I"esterETElrerdErqad Tudor Wby with Some assoddied housing 5 Now
{Fg.53) shovur bounding the sile 1o/1he southeast.

Some aeavabon and infiling of the oed M
desaribed cerlier ts row indiceled. o

1961 |Tnenmmnrrmﬂ$lhenm Hmmwms:gnsmmbéuﬂaume
{Ag6) ! day sie layout indicaing the pubfic | bourdanes.

: oS0 and aEsodACd IR SR | o e 1y iy (possible house) wihin 2 fisd 18
now irckcated over the dhalk pit $Z30m M.

The grenve pits to the SE @ no onger highlighled and
ae replaced in pat by 3 fed avl Hghlas Vote
Cadart. I ahodd be noted fere hal hese former
gl pits ere maoordied 25 8 histonc: landfill & listed
within the landmeark reportt=:,

Report No. 22852-R01[00) Wain Text Page b of 22
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382

J.8.F

37

271

Cale On-sile Surreunding Ama
1962 The: ste remairs Lnchanoed. The gravel pits and landKill 1o the southeest have bean
{Fa.7} repkacec] by fickds,
Severd houses, bewe now bean addad 1o the fomrer
chalk it areo to the N

Datakase and Requlatory Information

Thers were fourteen pallulion incidents recorded within the Landmark Report™' between
501m and Tkm of the site with the nearest being 899m SE of the site involving cils with
details on the catchment args, receiving water and cause of incident nol given. The
incident was classed as a “Category 3 - Minor incident”.

Trade Directorias

Thers were three trads directories listed within 250m of the site, nine between 251m and
S00m and thirty between 501m and 1km. The nearest frade directory (47m E) was
listed for ‘Absolute Pest Control (pest and vermin control} at 120 Tudor Way,
Rickmansworih.

Site Walkowver

The results of a sile walkover undertaken during the investigation on 25/03/C8 are
presented as a checklist within in Appendix D.

Summary of Historic Potentlally Contaminative Land Uses

The review of the site history did not indizate any significant polentially contaminative
uses ather than the site being used as a public house and the potential contaminative
sources mentioned praviously within the Delta Simons Desk Study comprising:

«  Fuels and chemicals assoctated wilh the public house:

* Fotential contaminants and land gas within potential made ground: and

« Asbestes comaining materals associated with the fabric of the building.
MB: An asbestos survey was autside the scope of the present investigation.

Fhere is also the potential for the migralion of land gas from ofisite uses comprising the
irfilled gravel pits to the SE and the chalk pit (including migration of contaminants}
apprex. 230m lo the northwest as mentioned within the Delta-Simons Reporl. Howaver,
the risk of migration is considered low given the distances and Ihe resultant potential for
dizpersion and attenuation batween the source and this site,

The public house has suffered from recent fire damage. Associated with this, is
potenlial far conlaminants associated with fire water and the release af ashestos fibres
from asbastos containing materials within the fabric of the building.

Report Mo, 22852-R0O1(00M ' hAzin Texl ’ Fége Tof23
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a8 Sensitive Receptors

Patential receptors are considered o be:

+ Future residents;

+« ConstruclionMaintenance workers,

+ Subsurface plastic water pipes;

»  Major Aguiler;

«  SPZ{Zong [l Culer and Zose 1l Tolal Calchment);
«  Groundwaler abstractions {=1km {rom site];, and

s River Colng approx. 670m ta the soulheasl

39 Surnmary of Plausible Pathways

Polential pathways include:

+ |nhalation of vapours on-site;

+ Dermal contact and ingestion of potentially contaminated soil on-site;
+« Groundwaler migration from offsile and onsite sources;

+ Leaching;

«  Rool uptakefphylotoxicty, and

«  Pemmestion of plastic pipes.

3.10 Data Gaps and Uncertainties

A significant source of uncertainty in this assessment are the data gaps in tha site
historical maps. |t is unknown what may have been built cr-site or nearby off-site during
inlgrvening periods of ime. An additional area of uncerlainty is the nature of the filling of
the gravel and chalk pits beyond the site. Both the waste types and the exact
geographical/physical axtent of the landfill are unknown.

ain Qutlina Conceptual Mode!

The information presented has been used o compile an Qulline Conceplual Model, The
identified polential contaminants and receptors have been considered together with
possitile pathways that may link them. The resulting pollutant linkages are summarised

i the Table 2 below.  The risk classification for each linkage has been estimated in
accordance with information in Appendix £.

Report Mo, 22852-R04(D0) bain Tex Fage B of 23
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Table Z: Preliminary Risk Assessmenl for Linkages in Outline Conceptual Model

Potential

Potentiol Recegior Possible LikelEhood | Severity | Risk
Source Pattmeay SN . o
Fare ot et Likah - Whoderste - Fubune residents fray come
irhg crrked with bandsraped aeas.
i Ingession/Dermal | Hghly High - Corsinain workers gy 00T
v Cordnction workers Cortact lkely M | et with sita ol
potertialty Mo e warkers Urfikly | MaSum m—rmﬁmnm
criaTHeden - 2 i cexiact -
ith rmetals, St wfare plactic water M ate — K shaliow contarinalion
withy Spes Parmeation Likhy heriire gdﬂsﬂnwinmuﬁﬁcms.qiy
- PpEs
m Grourdwater in o Low Liw— Leadieng s liely FFriioh soft
fopiter oregte 5 off-gte | Lechig ik Wedn | landscap A aithough hese ancas
add 5FZs |l and il aro rolatively oall.
i i | Protoksdeitgroot | Low Cw— M wacence: of phytiotacity noted
Soft Landscaping anesite Lptake kel | M ) i
Future oo-cite messickrts Liikgly  * Mehum Lew— Fubum residents and of-site
[Este eedis : resydents ae ndl evpectad o crmeirks
° Hrilkety Medhum okac] wih sle oro Fowaler.
i WhderatefLow- Consineion wirkers
Corstruction workers 'Emmm Ilﬁimm Mediun | e rod to eomeinn contact whh ste
L. ] ot opouncEber. _
Lowy - hirianance workers e unghaly
Marterance workers Linikaly | Medum | o come into cortad with site
Subaurface plastic water ﬁmﬂ.@m cayth evpected to be
: 5 pipes N T eto Uniksly | MM | o 1 Simibg
: Potatle goundwater Liid Wk Liow —Matural athermsibcn and
i m’;ﬂ axiracios > hm 4 degraiatior windd oo over this !
Dwithmems, [ - | distance to mirimise the risk, Accitiorealty
| ydracertors, ! Linlikely Wedum | Soundasler fow dirlich expected to
| @i Pk ol ; be o the ruath
:i ol T T Wecrste \o High — Vertical mgraion
Profectiors: Zonee || and i oy y "
I ot the site L““G allvertcal Likely mm@_ﬁmﬂd Gwd_m
Mg ey oorr ovar distances to mEior
| anifer ard SPZ reducing the rsh. |
Lrwy - The River Cdne a 60m
southesst is corsidersd oo Trie ko ke
. of e, A this detance, nabural
Fiver Colne |inikeety MedLm conad & o will
sty chole &y onrsile
oontETmingns.
s Futirne oresite resicdents Low herh Materate — Cue o peesibie
associzber wit Likelihood | ovteeviramon, Mede Grourd, vapours
il ad Mgrabion akery a‘dmkmmmﬁigﬁdm
it: rexs Lew queniives 1o produoe & sk, Cf-gte
g (F-site: resickris bkl ancund . Kedium . B}
finclucdng offsite services. mre | 6RO m:ﬂ;ﬁaﬂlwmm
= pamreatie srata i e ]
D’-*mlj”ﬂ'ﬁ smirrﬂ;im ; High — If vapours and bulk gasses exs!
and bk g T MesSum mslemmmfnmm
wakers Wk in e srEes ey be
Alfexterl

The Conceptual Maodel has idenlified the following pessible significant pallutant linkages:
=  Residents and slaff from the proposed development via ingestion and dermal
contact with soil in the landscaped areas and through inhalation of vapours and

GRASTOS,
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4.1

£ 17

+ Off-site residents via inhalalion of vapours and gasses migrating off-sita;

« Canslruction and mainlenance workers exposad to the soils during development
works. However, these would be miligated through the adoption of good health
& safety procedures and personal protective equipment. As these need 1o be
task specific this receplor has not been carvied (hrough Lthe risk assessmant; and

» Leaching to the major aquifer and SP7s.

Preliminary Risk Assessment Conclusions and Recommendations

The review of information and the construction of the Cutline Conceptual Model have
highfighted possible pollutant linkages. |n order to investigate any unacceptable risk
presented by these an intrusive investigation has been camed out,  The intrsive
investigation will be able to provide further information on actual contaminants present
and viable pathways to sensitive receplors.

ENVIRONMENTAL SITE INVESTIGATION

REK camed out intrusive investigation work between 25 and 26 March 2008. Details of
the scope of works are given in Section 7.1

Sampling Strategy and Methodology

Sail samples were selected at near surface from probehole ocalions positioned across
the site to access the rsks 1o the human health of site users, plant growth and building
infrastructure. Sampias were salected from potential contamination sources comprising
contaminants associated with any made ground.  Additionally, soil samples were
selected from varipus sirata o provide information on the risks to groundwaler body
contamination by the leaching of contaminants and subsegquently groundwater was
selected directly from the groundwater monitoning well {BHT).

Samples were collected and stored in accordance with the RSE quality procedures to
maintain sample integrty and preservation and to minimise the chance of cross
contamination.  Soil samples were also gathered by hand digging within areas
tnaccessible Lo he compelitor drilling rig.

Investigation focations . .

Table 3: Invastigation Locations

Exploratory tocation and Rationale Rationake for Instalialion

Location

PHI Prositicredt bo oover the sadem anee of he siteard 1 To prosde inkmstien of grouseler gy,
within prtential mane groond . adground fas

P Preiticnet b aover the nathwes] comer o the site #s in PHL

PH Frstioned o aower the norhem comer of he afeand | As in PH1L
within poential made goond
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4.2

L2 7

Fi Presitiorod o erwer e eesiorn arsa of the site and &5 in Pl
within potential made ground.
FHEGand T Prsitiored to cover e southam asa ol he sload | retlabien witrin PHT ooy b prodoe
within poteniial rmade gound. irforrration of grouncwaler o isRly, and ground
BH1 Prsitionad to cover the northeastem pat of the: se To prowide infomnaion of groundesaton guslity,
grmunciveter fiow and ground cas within the:
chedk ary rer.
a5 Pt s ected (o cover lecsfised fopsoil ames M,
withir e wesben et Srellow anls sorrpledd by
Fend dug methods:

The depths of the explaralory holes, descriptions of strata encourdersd, comments on
groundwaler condilions, samples obtained and installation details are included on the
explaratary hole records in Appendix F.

Gas and Groundwater Monitoring

Retum visits were made to site on the 310308, 070408, and 150408 10 maonitor the
borehole installations.

Concentrations of melhane, carbon dicride and cxygen were recorded using an Infra
Red Gas Analysar. Atmospheric pressure, flow and groundwater were also recorded.
The resulls of the gas monitoring are given in Tabkes 1a to 3a.

Groundwater Sampling

A single groundwater sample was taken from BH1 using a8 disposable bailer. Prior to
sampling, purging was underaken involyving the removal of three well volumes of
groundwater by bailing.

The groundwater sample was collected in a variety of containers appropriate to the
anticipated testing suite required. The containers were filled to capacily and placed in a
cool box.

Ground Conditions
The results of the onsite observations are detailed below.
Soil Stratigraphy

The ground condilions encouriered confimed the published geclegical records in that
tha sile is underlain by chalk. This i= overlain by a clay stratum considared to be
associated wilh the TPGR that is locally present. Made Ground and topsoil were found
to incally overlie these natural depgsits.

The ground conditions encounlered are summansed as follows:
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Toorsoif

Topsoil of generally organic sandy/clayey silt composiion was encountered during
shallow soil sampling (hand dug methods) wilthin the garden patio area to the rear of the
public house. Sample locations {designated 51 and 52) are shown on Figure 2,

Made Ground

Tha made ground ranged in thickness between 0.3m and 1.0m and was variable in
composition and comprised concreteftarmac from hardstanding averdying sandy silty
clayfgravel with a variable proportion of flint, brick and concrele fragmenls.

Taplow Gravel Formation  (TPGR)

The unil was encounlered within all locations with a proven thickness of 6.20m (BH1).
The unit was slighlly variable in composition and comprised stiff to very stiff sandy/fsilty
clay wilh a variable proportion of flint. A very dense orange brown silty sandy gravel
layer was encouniered within BH1 from 3.50mbgl to 6.5mbgl.

Chafk

The unit extended Ia the full depth of the investigation and comprised structureless chalk
becoming structured with depth.

Groundwaier

Groundwater was encountered within the chalk from borehole {EH1) during the
investigation at 12.95mbgl and during the return menilaring visils ranging between
12 B6mbql and 12.93mbgl. Given the distnbution of the shallow clay soils encounlered,
it is considered that groundwater recorded during Whe return monitoring visits ranging
between 2.61mbgl and 2.91mbgl within some of the well installations, was potentially
perched.

Confamination

4.3

Conlaminalion was nat identified by visual or cfactory means during the inveshgation.
Refined Conceptual Modal

From the site investigation, it is considered that with respect to pollutant inkages the
distributicn of clay bearing soits encounlered above the chalk, will potentially limit any
soif leaching to groundwater {major aquifer). In addition, the graundwaler table
encountzred within the chalk confirms the presence of the potential receptor and linkage
outhined within the CSM.
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4.4

A potential complete linkage identified in the Cutline CSM that will ne longer be camed
through the Generic Quantilative Risk Assessment (GORA) is;

= On-site migration of land gases and groundwater contamination from the infilled
gravel pits and landfill to the SE and chalk pit to the N,

Analytical Strategy and Methodology

Soil samples were salected from the topsoil, made ground and nalural soif stralums to
assess potential contaminants and their risks o site end-users, plant growth
phytotoxfty) and infrastructure {water pipes).
inorganics inctuding an asbestos screen of made ground,  Metal leachates were also
scheduled on soil samples to assess risks to cantrolled waters,

Detemminands comprised arganics and

In addition a single groundwater sample was submitted for organicsfinorganics to
access any direcl impact from potential downward migration of potential leachate
contaminands.

pH and water soluble sulphate were also selected on secil samples for assessment on

attack on buried concrete with respect to foundation design.

laboratery analyses are given in Appendix 3,

Table 4: Analytical Resufts

The results of the

Exhtry | ity Ak o
depth isoil).
PH & 040m | Coanesdrorgrics, metal leadabes A ashesios, Schadidad for the potertial aralyter within meds
et o g used during devaopmert. Mo leachdes
sheciien for acaesrert of potenied leeching of
onETEas o agufer benedth he slte.
FH1 & 1.10m | Orgoncsinomganics Schediled  for irkxrralier e
(retue =) et bom oy leaching of metals within
v reede ol
A2 a 0d45m | OrEricsinomganics e inFH1a 1.10m :
[raturd sl '
FHO & 040m | Cronicsfnonganics AsinPH @ 110m '
[P il
P a 050m | Organicshiorpoees AsinPH & 10m
[rnaLral e}
PHS o [iuﬁ'nl Crganicsinorganics. & in P & 1 10m,
{net.ral sail]
P A DEm | Oanisinomanics. A inFH a 1.10m .
(rafura =)
| PHF 2 020m | Crgancsfiromancs, retd leacses and esbestos. A=in PH at 040
| {rrece grmund)
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PHF 3 Em | Orgericsfinogenics A PHI al 1,10,
iraigl s}
Ak Orpreslicorgrcs, malal echates ard ashecioe. | Asn PHA af O-4m
52 Crgarcsinoranics, and metd [eechates. Asin FH1 2 0.40m
Exploratory | Primary Anahytels Rationale
Hote No and
depth (water).
EHt Crmanksin agaics Schedged  kr gmessTe o impadt o
' oaroaaer o migraion of amy  poterdial
alavtes within the rmace ground.
Metes: pH and water scliblo suiphate sslected on sals from PHR and BHY for assessmant on chermical attack on buiied
conaee with respedt to foundalion design.  Told organic conkent sgected on sals PHI, 5. and 5.2 for essesament o
poteriial sk with respend b orerics. ' .

5.1

GENERIC QUANTITATIVE RISK ASSESSMENT

i line with CLR1 1”-‘, there are two stages of quantitative risk assessment, generic and
detailed. The GORA comprises the comparison of soil, groundwater and ground gas
resulls with genetic assessment crileria [SAC) that is appropriate to the linkage being
assessed. The GAC used in this assessment are included in Appendix H for tuman
health {topetber with details of their derivation) and in Appendix | for The assessmenl of
phytotoxic effects, isks to plagtic utiFlies and 10 controlled waters.

The site investigation work and subseguent refinement of the conceptusl mode
indicates that there are relevant pollutant finkages at the site, which require further

consideralion.

Relevant Linkages for Assessment

The linkeges for assessment are presented in Table 5 below,

Table 5: Linkages for Ganeric Guantitative Risk Assessmant

 Relevat Pollwant Linkage

GALC

Direct contact pathways to fulue msidents

Hurman hesalth GAC for 8 proposed residential end use

U I‘tdat mﬂslmﬂﬁﬂiaﬂmmﬁﬂw
prposed and wee indudes  |andscaping  aees
(Pppendx H

Roct uptake

Table A7 Appencdx |

Permealion to subsurface plastc waler pipes

GAC for weter supgly piing (Appendi )

Leaching and disscbeed phose migration 1o reajcr
aqier

Lewvesst of those recordect in Tabbe 3 of Appencix | o
mejor aquifers owing Lo linkages identified to both 3
maor agufer and & river upon which the GAC for

e arpaifers ane based.
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521

522

&3

Covenirations of methane and carbon doxide in
oround Gas entering and aocurmulating i
«  Depressions ad escasations dudng any site
wirks and cewdinmant e mould afedt st
workers, and
»  Endosad spaces o smal moms in new
buitdings, which could affect fulure residents.
tn the case of methane, this coukd mreale 3 potentially
explosive Amosphene, whilst death by asphysiation
coud resuit from carbon dinkice.

(s streening values (GEV) have boen calculiated
using  medvum methane and  carbon diosdde
concenirations with masdnum flow rales recorded &
the ate,. The G5V hener boan oormpered with the
gerenic Traffic Lights, as presentad within the NHEC
around gases guide " and the aforementioned CIRIA
Report 865 owing to the: development comprising low:
rise housang with susperydad floors.

Mathodology and Results

In line with currenl UK guidance (CLR7™® and 11°"), soil dala where appropriate have
bean statistically analysed 1o enable the demtiication of conlaminant hatspols and 1o
calculate the 05" percentile of the data. Where statislics are not appropriate (e.q. small
data set}, the lakboratory analytical data have been compared directly with the GAC, The
methodology 2nd results of the genenc quantitative risk assessment are presented for

each relevant pollutant linkage in tum.

Direct Contact and Indopr Air Vapour Inhalation by Future Residants (soil}

The 25th percenlile have been compared with tha GAC prasented in Appandix G for Lhis
linkage. The results of the statistical tests are presented in Appendix J. The resulls
indicate that that the upper 9% percentie for each determinand is below the GAC
including the small data sel for organic compounds comprising benzene, tocluene,
ethylbenzene and xylena (BTEX) when compared directly to the GAC. Thersfore overall
it i& considered thal thera is no polential unacceplable risk to Lthe health fram sile end

users from this pathway.

Vapour Inhalation from Indoor Air by Future Residents {water)

Given the single data set for the analyses on the groundwater {BH1}, the results have

bean assessed directly against the GAC (presented in Appendix ).

The analysis

indicates that contaminants have not exceeded the respective GAC's and therefore
ggain, il iIs considered thal there is no potential unacceptabke risk ko the human health of
site end users from this pathway. Further assessment on ground gas is atso kighlighted
withinn Section 5.2.7 of this report in respect to information gathered from  ground gas

monilormg visils.

Liptake of Contaminants by Vagetaticn Potentially Inhikiting Plant Growth

The resulls of the analyses have been compared with the GAC presented in Appendix |

for this {inkege and indicate no exceedances.

Therefore, in the absence of a

corttaminant and \he potential pathway and risk is no longer considered,
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525
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Permeation of Plastlc Utlities

The resdlts of the analyses have been compared with the threshold concentrations of
potential contaminants in sails affecting material selection given in WRAS'™ an axtract
ol which i included in Appendix I. Apart from a slight excesdance in Arsenic in PHY at
t.5mbgl {14mg/kg), compared to the threshold value of 10molkg given in WRAS, all
other determinands were below the Lhreshald values indicated. ©On this basis, it is
unlikely that enhanced protection will be required although il is recommernded that the
local water autharily be consulted to confirm this,

Leaching of Contaminants to Groundwater

Soil samples were analysed for leachable metals. These concentrations have been
comgpared with the GAC far major aquifers/SPZs included in Appendix | These wers
considered the most appropriate GAC owing to the site’s location on a major aquifer .

The results of the aralysis indicated no contaminanls above the respective GACTs
therefore it is considered there are potentially no unacceplatie risks from the leaching of
metal contaminants lo controlted waters. The disiribulion and thickness of clay will alsc
likely relard any downward migration of any ¢contaminants, In addition, the indicative
dislance to the groundwater table within the chalk{encountered during Lhe invesligation
and monitering ranging betwsen 12.85mbgl and 12.95mbgly will similary allow for
degradaticn of contaminants.

Migration of Dissolved Phase Contaminants o Major Aquifer!SPZ's

Owing #o the single groundwaler sample obtained, the laboralory dala have besn
compared directly with the GAC ralher than undertaking statistical analysis, The GAC
used o assess this linkage are presented in Appendix 1. These werg considered the
mest appropriate GAC pwing to the site's location on a major aquifer, The results of the
analyses indicated no contaminants exceeding the respective limits. Together wilh \he
limiled site history devalopment, the ground conditions encountered and the resulls of
the laboralory anatysis it is considered that the potential pollutant linkage is nol complets
and therefore thers is unfikely a potential unacceptable risk o pollution of contralled
waters from this pathway.

527

Ground Gas

In erder to assess the significance of ground gases at the site, measured cancentrations
and flow rates have been used lo generate Gas Screening Values {G8Vs). These have
then been compared with the generic Trafic Lights. as presented within tha NHBEGC
ground gases guide and the aforementioned CIRIA Repan 8657,

Tha GEV of 0L.006 has been caleulated based on the highes! carbon dioxide
concentration at 0.3 percenl and a flow rate of 2.0 litres/hour.
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5.3

.1

Therefora for low rise housing (two storeys or less), the site has been charactensed as a
‘Green’ classification, i € no gas precautions are considered potentially necessary for
the developments agart from ensuring that any underflocr void should be well ventilated,

Environmental Assessment Conclusions

Tha resulls of the GORA indicate thal relevanl pollutant linkages are absenl and
therafore the site is suitable for the proposed end-use.  However following the
assessment of the site we would recommend the following measures be implemented:

«  Copsultation  with  the Erwironment  Agency and  Enwvironmental  Health
Department of the Local Borough Council to conlitm thal the conclusions and
recammendationg af this report are acceplable;

«  Should any evidence af unexpecled corntamination be encounigred during the
site developrment, then fuber advice should be soughd;

o Imported beckfillfsubsoiliopscil materal to be used during any redevelopment
should be chemicalty validaled al source to ensure that the materal is suitahle
for wase;

» [|tis considered unlikely that buned water pipes will require enhanced protection.
Mevertheless, it is recommended that the local water authority be consulted with
respect lo Ihe adoption of slandard water pipe;

» A& Typs Il Asbestos/Hozardous Building Materials Survey will be required prior
to any demolition; and

+ Adoption of health and safety measures during re developmenl works on site
e.q. pravision of cleaning facilities, dust suppression measures, when required.

WASTE
Wasta Classification

All excavated maleral and excess 5poil must be classified for waste disposal purposes
prigr to dispesal at landfil. Under the Landfill (England and Wales) Regulalions 2002
{as amendsd) all wasles must be classified as inerl, non-hazardous, stable nan-reactive
hazardous or hazardous wasles prior o dispesal. The Environment Agency guidance
document WiA2 {interprelation of the definition and classification of hazardous waste)
outlnes the methodology for classifying wastes.

CAT-WASTE ™ {CAT) iz a waste sails characterisation assessment tool, developed by
Alking and MgArdles, which follows the guidance within WMM2. The anatdical results
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A A

have been run through thes assessment tool for polential off-site disposal of materials
during site development.

Any excavaled made ground to be removed off sile are inilially indicaled as non
hazardous when passed Lhrough the soil CAT waste programme. The CAT-WASTE ™
results are presentad in Appendix K. 1 is probable that excavatad natural soils would be
agcepled at landfills as iner wasle

Any waste a= such must be disposed of at a suitably licensed landfill or taken to ancther
site that has a valid exemption from the VWaste Management Licensing Regulations
1994 {as amended) reqistered with the Environment Agency/Environmental Permmitting
{England and Wales) Regulalions 20

It will ba the responsibility of lhe contractar to comply with the duty of care for any off-
site shipment of waste

GEOTECHNICAL SITE ASSESSMENT

As outlined in Section 1 il s proposed (o redevelop the site for a mixed
residentialfcommercial end wse. The low rise building complex comprises a
convenience store with residential units. vehicular parkingfaccess and landscaping
areas. The aim of the geotachnical investigation is to ascertain ground conditions at the
site and provide sufficient data regarding the spil parameters to enable the design of
foundaticns, floor slabs and infrastructura.

Intrusive Investigation Undertaken
Proheholes

Seven prabeholes (designated PH1 to PHT) werg sunk by percussive means using drive
in-sampling techniques. The shear strengths of the cohesive scils were determined
using a Geenor hand vane and the results are given in Table da.

Slandard penelralion fand cone penstration in coarse grained deposile) tests whero

undertaken, were carried oul to assess the relative density, consistency or hardnosgs of

the Sliatd, The vaoes of pEreTralion essance (N values| are given in the probemsis

records presented in Appeandix F.

The Catifernia Bearing Ratic {CBR) values were determined at a number of locations
limited to soft landscaping at the rear of the public house using a Mexecone
penelrometer. These lests were commenced at existing ground level. The results are
presented in Table 5a.
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Borehole

A single borehole [designated BH1) was sunk by lighl cable percussion lechniques. The
depth of the borehole, descriptions of the slrala encounlered and comments on
groundwaler conditions are given in the barehote recard presemed in Appendiz F.

100mm diameter undisiurbed samples were taken in the cohesive soils and
representalive disturbed samples were taken throughout the full depth of boring, A
selection of these samples were relurmed {o the latoratory for examination and testing.

Standard penetration (and cone penetralion in coarsg grained deposits) tests were
carmed out fo assess the relative densily, consistency or hardness of the strata.  The
values of penetration resistance (N values) are given in the borshole record.

Laboratory Analysis

The geotechnical tasting has generally been carred out in accordance with the methods
given in BS 1377%

The natural moisture contents and liquid and plastic limits of seven samples of the
cohesive soils were determined and the particle size distributions of two samples of the
granufar soils were determined by wet sieve analysis. The resulis of these physical
lests are given in Appendix L.

Thiz assessment of the potential for chemical attack on bured concrele based on
current BRE guidance'™ was camied out on six sail samples wilh results given in
Appendix G |

Foundation Design

Based on the assessmenl of lhe soils encountered in the exploratory holes, it is
considarad that the proposed building may be supported on conventional stip or trench
fill foundations taken down through any made ground and placed within the undarying
clay. Such foundations may be designed lo an allowable net bearing pressure of
100KN!M®. Al larmations should be inspected and if any pockets of soft or firm clay are
found these should be excavated and the foundation locally deepened.

The results of the laboratory lests, given in Appendix L, indicate the clay to be of low
volume shrinkage potential.  Based upon the results of the moisture content
detemminations and the comesponding liguid and plastic imit valves, it is considered that
at he time of the invesligation the clay soils were desiccated within PH1 at 1 .50m, PH2
at 1.10m, PH3 and PHS at 1.10m and PHY at 1.60m.

Whilst for low valuma shrinkage soil, 8 foundation depth of 0.75m is specified by NHBC
Standards, Chapter 4.2, Building near Trees '™, it is recommended that foundaticns be
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founded 0.9m below final or existing ground level whichever is lower. Close o existing
trees and shrubs or within influencing distance of new planting, the foundation depth
would need to be increased to comply with the requirements of NHEC Standargs'™™
although unlikely up to 2 5mbgl depending upon such factors as the proximity and water
demand cof the tree.

Although cohesive soils were generally encountered above the chalk, where granular
horizons arg encourtered within the footing surface it will be necessary to locally deepen
shallow foundalions for individual units until the clay is reached. Altermativety, if
foundations span batk soil types., il will be necessary 1o provide nominal reinforcement in
both the lop and botlom of the: foolings to 2m either side of the interface.

Where the new construction overlaps the footprints of the exisling buikding. it will be
necassary to braak pul any existing foundslions where inlersected by the excavations
for the new, and placa these on the underlying undisturbed material.  This is likely to
result in slightty deeper foundations locally. I the existing building has any
basement/callar, then the required deplhs of loundalions will increase sighificantly. In
this respect, # is recommended that a il building survey is undertaken befare the
building is demolished to ensure that any basements are identified and the precise
extent delineatad.

As for all sites underain by chalk {2t 4.0mbg| within BH1), consideration shouwld be given
te the possible existence of solution features.  Although evidence of such feature was
na obeserved during the investigation, there possible existence cannot be ruled out,
Consequently, 2l excavalians should be monitored carefully for any anemalous ground
conditions and if encounlered, further advise musl be soughl

Fic Floors

In view of the thickness of made ground on site. it is recommended that pre-cast
suspended ground floor construction be adopted. 1n view of the sight potential for
heave from the clay soils, the floor should be provided with a 150mm void beneath s
specified by NHEC Standards Chapter 5.2 71"

) T._4 _ _Ruad Canstruction

The proposed development includes for custemer and residential car parking but alsc
hard slanding for lomy deliverias to the store.

The exploratory hales have revealsd made ground typizally comprising sandy/silly
gravel with varying proportions of brickiconcrete fragments to 0.4m depths although
locally [PH1), shghlly sandy, slighlly gravelly clay was enhcountered te 1m depths.
Benealh the made ground, {he natural soils comprise siiff, slightly gravelly clay of low
shrinkage polenlial.

The results of the Mexeconz Penstrometer tesls. given in Table 5z, indicate Califormia
Bearing Ratio (CBR) values typically in the range of 1 percent to 4 percent. Based con
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these results and the ground conditions at the anticipated formation level, il is herefore
recormmended What road pavements be construcled upon the natural clay stratem where
a CBR value in lhe range 2 and 5 percent may be assumed.

In the area of the lorry park, where made greund is up 1o 1m thick it would be prudert to
design the pavement to a CBR of less that 2% and compact the formation with a heavy
vibiratory roller before construction

Any pockels of sofl or loose material at fermation level should be removed and replaced
with well-compacled granular material. Al formations should be compacted to make
good any disturbance caused by excavation including proct rolling throughoul.  The
formation should not be lefl exposed lar any period of time during inclement weathar,

Chemical Attack on Buried Concrete

This assessment of the potential for chemical attack on bured concrete is based on
cumment BRE quidance™. The desk study and site walkover indicate Lhat, for the
purposes of this assessment of the aggressive chemical envirpnment, the site shoutd be
considered as site that has not been subject to previous industrial developmenl and
does not contain pyrte. A suite of chemical analyses apprapriate to this sile
classification was carmed on soil samples. The results of these analyses are giveh in

Appendix {3,

The mean of the highesl two water-sofuble sulphates content (0.041g/ and D.021g1] in
soil of has been taken as the characteristic value i.e. mean being 0.031gA. Based on
Table C1 in the BRE guidance, the Design Sulphate Class for the site is DS-1,

From consideration of the characterstic pH value, and groundwater conditicns, an
Aggressive Chemical Envirohiment for Concrete classification of AC-1 may be assumed,

Excavations

Based on the scil and groundwater conditions encountered, excavatlons for foundations
and services should remain relatively stable for the shorl perods required for
construction. However, side suppon must be provided where man entry is required inko
any excavations over 1.2m deap,

Scakaways

The shallow clay soils are considered unsuitable for the adoption of pit spakaways far
the disposal of surface water due to its anticipated low infiftration characteristics, The
gravel stratum encountersd in the vicinity of BH1 between 3.5m and 6.5m bgl is
considered suitable although, because it may only be present small lenses, this should
be confimed by camying out soakaway tests.
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Consideration could be given to the adoplion of borehole scakaways taken down into
the less weathered, blocky chalk. However, this approach may not be acceptable to the
Environmenl Agency and their advice should be sought if this appreach is to be

considered.
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STACE PROJECT MANAGEMENT LIMITED
EERRY LANE, RICKMANSWORTH,

HERTFORDSHIRE B
Probe | Elapsed | Mathane | Carbon | Oxygen | Atrmospherc Steady Time LEL Depth
Holo Timo (% viv} | Dioxide | {%vh) Prassura Gae Flow {2dhrs) to

{sec} % viv) {mb) Water
flr} {mbgl)

PH1 30 .1 0.1 206 1007 0 14:35 Dry
&0 0.1 0.1 20.5
G0 =01 0.4 206
120 <01 02 20.8
150 <01 0z 20.6
180 <01 0.2 206

FHz2 aa <f).1 0.1 206 1009 L 14:30 Dry
60 =01 0.2 204
a0 =0.1 0.2 20.4
120 =[.1 0.2 2.4
164} =01 02 204
180 0.4 0z 20.4

FH3 30 <01 =11 208 1009 Q 14:27 Oiry
60 <0.1 =01 20.8
o =1 =01 208
120 =01 =01 208 - B
150 «0.1 <01 208
186 <0.1 0.1 20.8

PH4 30 <01 0.1 20.8 1008 0 14:20 Dry
B0 =0,1 =0.1 B éﬂ.ﬂ
] i1 <t 08
120 <01 =0.1 20.8
1350 =0.1 <11 208
180 <01 <01 20.8

Tahte 1a: Results of Gas and Groundwater Maonitoring (31:03/08)
Report Mo, 22852.R0H [00) Tables Paos 1of 8
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STACE PROJECT MANAGEMENT LIMITED
BERRY LANE, RICKMANSWORTH,

HERTFORDSHIRE | JerouP FLE
Proba | Elapsed | Methane | Carbon | Oxygen | Atmospheric Steady Time LEL Dapth
Hoie Time {% viv) | Dioxide ! (% wiv) Pressure f24hrs} to

(sec) (% wihv] {mk}) Gas Flow Watar

{Ifhrn) {mbgl)

PHT KIH =01 =01 20.7 1008 0 14:04 0 E.Eﬁ

M) =01 ={.1 207
4] =11 <} 1 208
120 <01 <. 20.6
150 =0.1 =01 20.7
180 <. 1 =01 0T

BH1 K1 <1 =0.1 20.8 1008 0 T4:24 i 1288
G0 <.1 =1 20.8
=4 ] <1 =0.1 20.8
120 =11 =01 20.8
150 =01 =01 20.8
180 =01 =01 208

Table 1a cont'd: Results of Gas and Groundwater Monitoring (31/03/G8)

Rapord No. 22852-R01 (003 Tanles Page 2 of 8
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Probe ] Elapsed | Methane | Carbon | Oxygen | Atmospheric Sileady Time LEL Dapth
Hole Time (%aviv) | Dioxide | (% wiv} Pressure Gas Flow {24hrs} to

[sec) (%% wiv) {mb]) Water
{lthr) imbal)
PH1 3 =0.1 0.1 20.6 986 0.0 1%:03 Dry I
G0 <01 <f}.1 206
ga =01 <0.1 206
120 0.1 =(.1 20.8
150 0.1 =0.1 20.6
180 =01 =01 20.6
PH2 30 =01 =1 20.6 006 0.0 1055 Dy
60 <01 =0.1 20.6
a0 =0.1 =0.1 2086
120 =01 =01 206
150 <1 =<1 2006
180 <11 =09 20.6
FH3 30 =01 =0.1 20.7 2113 c.0 1050 Ciry
60 =01 =01 207
a0 =0.1 =0.1 207
120 <01 <01 207
150 <01 <[t 1 207
180 1.1 <04 20,7
FH4 30 =f.1 ={1.1 0.7 806 0.0 10:40 Dy
60 0.1 =07 20.7
a0 =0.1 =[.1 20.7
120 <0.1 =0.1 207
150 <31 =01 207
180 =01 =1 207
Table 2a: Results of Gas and Groundwater Mcnitoring {07/04/08)
Report Mo, 22852-R1 (00} Tables Page 3o0f &
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Frobe | Elapsed | Mathane | Garbon | Oxygen | Atmospheric Steady Time LEL Depth
Hole Time (% wiv)y | Dhoxide | (% viv) Pressurs Gias Flow {24hrs) te

[sec} % wiv} {mb) Water
{IFhr} (mbgl)
PHT an =01 0.1 206 a9 o 10:35 i) 2.61 .
g0 <{.1 ={.1 20.6
oa =1 =G.1 207
120 =0.1 =01 20.7
150 =01 =01 20.7
180 =01 <01 20.7
and n ={.1 <01 18.2 086 (peak 0.3} 10:45 0 12.85
&0 0.1 <11 181
90 =0.1 =0.1 8.1
120 =01 =01 18.1
150 =01 0,1 8.0
180 <01 =01 18.0
Table 2a cont'd; Results of Gas and Greundwater Monitoring (07/04/08)
Reporl Mo, 226852-R61 {0 Tabhles Fage 4 of B




STACE PROJECT MANAGENENT LIMITED
BERRY LANE, RICKMANSWORTH,

HERTFORDSHIRE
Frobe | Elapsed | Methane | Carbon | Oxygen | Atmosphoric Steady Time LEL Bapth
Haln Time {“%viv) | Dioxide | (% wiv) Prazsira Gas Flow {24hrs} to

[sec) (% wiv) fmb) Water
fifhr) (mbgh
FH1 a0 =01 <[.1 208 1014 0.1 14:11 Diry .
&0 .1 =1 20.7
a0 =01 =f}.1 207
120 =0.1 =01 20.7
150 <01 0.1 20.7
180 =01 =01 20.7
PH2 30 0.1 =0.1 20.9 1014 0.0 14:33 Dry
B0 <1 =1 2.8
80 =Q.f ). 1 208
120 <1 ={].1 20.8
150 <. =0.1 20.8
1ED <f.1 <01 208
PH3 an <0.1 <01 20.8 1014 0.0 13:51 2.91
1] .1 =01 20.9
w0 =Q.1 =01 20.8
120 <0.1 ={.1 208
150 =1 =01 20.8
180 <01 0.1 208
PHa an <011 0.3 20.3 1013 0.0 13:31 Cry
&0 =0.1 <0.1 205
80 <0.1 0.1 20.7
120 <01 =0.1 2.0
150 =0.1 <01 214
120 =01 <01 210
Table 3a: Results of Gas and Groundwater Monitoring (15/04/08)
Fapori Mo, 22857-R01 (00 Tahias Paoge bof B




STACE PROJECT MANAGEMENT LIMITED
BERRY LANE, RICKMANSWORTH,

HERTFORDSHIRE
Probe | Elapsed | Methane | Carbon | Oxygen | Atmexpharic Steady Time LEL Depth
Hole Time (%% wivl Dioxida | {% viv) Prassura Gaz Flow {24hrs} ta

{sac) (% viv) {mhj Water
{¥/hr) mbgl)
PHT 30 =01 =01 208 1013 a 13:32 Dr*_-f.
60 =0.1 a.1 207
au =1 o1 206
120 =01 oA 20.6
150 <01 a1 20.6
180 <01 0.1 20.5
BH1 a0 =01 =01 202 1714 1] 13:38 1283
B0 =0.1 =1 201
a0 0.1 =1 20.1
1201 <1 =0.1 2041
150 <1 <01 2041
180 ={.1 =0T 201
Table 3a coni'd: Results of Gas and Groundwater Monitoring {15/04/08)
Repcrd Mo. 22852-R01 {(0) Tablas Faoe 6 of &
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HERTFOROSHIRE

Location Test Depth Shear Strength
{m) (kNAm®)
FH1 1.1 155
1.6 160
20 160
PHZ o7 140
1.2 45
1.8 145
24 130
2.8 120
PH3 0.7 125
12 130
1.7 120
PH4 o7 o
1.2 ) 144
1.8 130
PHS 48 110
1.9 120
1.8 120
2.5 150
PHG 10 120
20 130
FH? 1.0 125
20 1w ]
2.0 120

Table 4a: Results of In Situ Shear Strength Tests

Report Mo. 22852-R01 (00 Tables Faoe 7 nf R
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BERRY LANE, RICKMANSWORTH,

HERTFORDSHIRE |
Locatlon Dapth at Start of CBR ¥alue for 75mm Incramemnts

Fest (%)

{m} 75 | 150 | 225 | 300 | 375 | 450 | s25 | eo0
MP1 GL 1 1 15 1.5 4 5 >12
MP2 GL 1 1 1 4 2 »12
MP3 GL 1 2 2 4 =12
MP4 Gl 1 2 25 2 2 25 2 2

Table 5a: Resulls of Mexecone Penetrometer CER Tests

Reoort No. 22852-R071 (0d) Tahles Panor B nf A



S5TACE PROJECT MANAGEMENT LIMITED
BERRY LANE, RICKMANSWORTH,

HERTFCRDSHIRE .
Probe | Elapsed | Methane | €arbon | Cxygen | Almospheric Steady Time LEL Dapth
Hela Time % wiv) Dioxide | {% wiv) Pressure Gas Flow {24hrs]) to

[se) (% viv) (k) Water
{léhr) {mbpl

FHA a0 =1 <0.1 208 1014 i 14:11 DOry
60 =<{}.1 0.1 20.7
20 ={.1 =01 207
120 <01 =01 20.7
160 =0.1 =01 20.7
180 =01 ={1.1 20.7

PH2 30 <31 =01 20.9 1014 0.0 14:33 Dry
60 =0.1 =0.1 208
a0 0.1 =0.1 205
120 <01 =0.1 20.8
150 =1 <01 20.8
180 <11 0.1 20.8

FH3 20 <01 =0.1 20.8 1014 0.0 1391 2.1
B0 <0.1 =01 20.9
80 =01 <01 208
120 <01 <01 208
150 =11 =01 208
180 <01 EE 209

PH4 30 <01 0.3 20.3 1043 0.0 13:31 Dry
1 =0.1 <1 20.8
a0 <01 0.1 20.7
120 <l <1 21.0
150 =01 <01 210
180 =01 =f1.1 M0

Tabile 3a: Results of Gas and Groundwater Monitoring {15/04/08}
Reoort Mo, 22B52-R01 {00} Tables Paoe Sof 8




STACE PROJECT MANAGEMENT LIRITED
BERRY LANE, RICKMANSWORTH,

RSK

HERTFORDSHIRE B
Probe | Elapsed | Methane | Carbon | Oxygen | Atmospharic Steady Tirnwe LEL Depth
Hole Time (% wiv} | DHoxlde | {% viv) Prazsure Gas Flow (24hrs) to

{smc) (¥ viv) (k) Water
{Ihr} (mbg]
FHT 30 0.1 =<1 20.8 1013 o 13:22 Dy .
BO =01 0.3 207
a0 <01 0.4 208
120 0.1 0.1 206
150 =0.1 0.1 20.6
180 =01 a1 20.5
BH1 an <th1 =0.1 20.2 1014 1] 1339 12.53
ga <01 =01 20,4
=Ly 0.1 <01 201
120 =01 =01 201
150 <01 =01 2041
180 e =01 201

Takla 3a cont'd: Results of Gas and Groundwater Monitoring {15/04/08)

Tables Paoe Gaof 8
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STACE PROJECT MANAGEMENT LIMITED R SK
BEERRY LAMNE, RICKMANSWORTH,

HERTFORDSHIRE BN
Location Tast Depth Shear Strength
{m) {kN/m?)
FPH1 11 165
1.6 160
2.0 160
PH2 0.7 140
1.2 145
1.8 145
24 130
28 120
PHA 0.7 125
1.2 130
1.7 120
PH4 0.7 110
12 140
1.8 130
PHS 08 110
15 120
1.8 1241
2.5 150
PHE 14 120
20 . 130
PHY . 1.0 125
20 13
3.; 130

Table 4a: Results of in Situ Shear Strength Tests

Reoor Mo, 22852-R01 (00 Tables Faon 7 nf B



STACE PROJECT MANAGEMENT LIMITED ' Rs K
BERRY LANE, RICKMANSWORTH, -

HERTFORDSHIRE | |
Locatian Depth at Start of CBR Value for 75mm Increments

Test (%)

(m} 76 | 450 | 225 | 300 | 3rs | 450 | s25 | 00
KPR GL 1 1 1.5 15 4 5 »12
MP2 GL 1 1 1 a 2 »12
WP3 GL 1 2 2 4 »12
P4 GL 1 2 25 2 ? 25 2 2

Table 5a: Resulis of Mexecone Penetrometer CER Tesis

Report No. 22852-R01 1601 Tables Pane A nif R
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HERTFORDSHIRE Sl {crovF pic]

Summary of legisiation and policy relating to contaminated land

Part 1A of the Envirgnmental Protection Act (EPA) and ils associated Contaminated Land
Regulaticns 2000 {S§ 20004227}, which came into force in England on 1 April 2000, arg the basis
for the current requlatory framework and form the statulory regime for the identificalion and
ramediatian of contaminated lfand.

Part 14 of the EPA 1590 defines contaminated land as 'any land which appears to the Local
Authority in whose area it is situaled to be in such a condition by reasen of substances in, on or
under the fand, thal significant harm is being caused, or that there is significant possibility of
significant harm being caused, or that pollution of controlled waters is being or is lkely o be
caused'. Controlled waters, defined by the Water Resources Act, are considered all groundwater,
inlard waters and esluaries.

The intention of the EPA 1200 Part 1A is to deal wilh contaminated land issues lhal are
cansidered to cause significant hamm, on land that is not undergaing deveiopment, (see circular 2-
2000 for definitions of what i5 significant harm, website link -
bt ifwenew defra.goy. uklemaronmentlandicontaminated/circ2-2 000/ ndex |

The Water Framework Directive ZD00BMEC (WFD) legislation aims to deliver long-tem
protection of the waler environment and to improve the quality of all water bodies, including
rivers, wellands, coasts, estuaries, lakes, man-made siructures and groundwater,

The Water Resources Act 1881 introduces an offence to cause or knowingly permit poliution of
eontrolted waters, The Act provides the Enwircnment Agency with powers to implement
remediation necessary to protect controlled waters and recover zll reasonable costs of doing so.
The Groundwater Requlations, 1983, aim ta complement EPA 1980, These regulations give the
Erwvirpnment Agency the power to preven! the discharge of Lisl | substances and restrict the
dizcharge of Lisl [l subslances to groundwatar.

Contamingted land is often dealt with through planning because of land redevelopment.  This
approach is documented in Planning Policy Statement: Planning and Pollution Control FPS23.
which stales that il remains the responsibility of the landowner and developer to identify land
- aifecisd by contamination and carry. oul sulficientremediation to render the land suitable for yge

The overall gim of the planning and pollution ¢ontrl policy is 1o promote the sustainable and
beneficial use of land {in particular, encouraging reuse of previcusly developed land in preference
to greenfield siles). Wilhin this aim, poliuting aclivities that are necessary for saciety and the
sconomy should be so sited and planmed, and subject to such planning condilions, that their
adverse effects are minimised and contained to within acceplable imits.
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RSK GEQCONSULY LIMITED

SERVICE CONSTRAINTS

Thiz repar; Brd the sile imeshaation camed out in connedlion wih the rapor [ogelher the "Servlces™ wam sompiled and camed
oul by REK, Geoconsufl Limied (REK) for Yesco Stores Lid (e "elient”) In scoomdance with the lemms of & contract bobasen REK
and the Tien”. The Serices were perarmed by R5K with the kil and care orinarily exemised by & reasonable enviomnenlal
cansultarl af the hme the Sandces were pedormed. Furher, and an particalar, the Sandcas wore perbormed by REK 1aking inls
ascaund ihe limits of he seope of waorks requirgd by the client, he tme scale megbeed &nd 1he resourcas, inFluding Hnenceal and
manfreer esaurces, agreed behween RSKE and te clignl.

Citlwier than Hal expressly contained i paragiaph 1 above, REK provides no oiher meresenlation of wamanty whether express ar
implied, in relafion 1o the Sarvices

linless othorwise sareed e Seneces were pedonmed by RSK sxclusiely i fhe porposas of the clicnt. REK 8 not Bware of any
imlerest of or nebance by BNy party othor than e cleeal in o on she Serdces.  Unkess expressly provided inwniing, RSk does
aurthonss, consenl or pondone any parky othar Than the cllent rerying upan the Services. Should this report or any g ol 1S 1RO,
ar otherwse getgils of the Senicas oF any pan of the Sendces be Made known to any such pany, and such party relies Hwerean that
pary doet so wholy 3t A5 own and sole risk and RSK disclain any latility 2 such patlics. Aty such party would be well advised
10 seske depencen advice from a compelent anvironmentzl consuBant anddor lawyer

It 15 R5Ks ungerstanding hat this rapont i b be used for tha pugose destritsd @ ihe iInfroduction te the . That puspess was
& signdicant fackor in determiming tha scope #id kevel of the Sarvicas. Shook! the purpose for whch e mpor is used, of the
propazed use of the sile ehange, s meport may w knger be valid and any furiten ase of of reliance upen the wpor In thosa
itprnatances by the Sherd wilhool REK ‘9 raview and advice shal be al e chents sole and oo sh, Should RSK G mgquesied
bo Fevit e repart afier e date hemnfl, RS, shali o antived {o adddional payment 31 the Bwen Sxisting retes or suzh oiver lerms
as agread betwren RSX end tha client

The passege of time muy sl 0 CHENGES 0 sie condilions, regulasony or other legal praviaons, technology or ooanomic condiions
which eaukd seqdar the repar, inaccerate or unreliable. The ardormaten ang conclusicns conlamesd in his rapon shoild nol ke relea
wpan in fhe dulura withaut the wilan advice of RSK. In the shsence o such wiitlan advice of RS, fehBnce on the mepor @ B
Future shall e & ihe chenl's own and sole sk, Should RSK be requested 1o review the repod in the Rdure, RE&HK, shal ba entited 1o
aod ional papmenl at the then exksting @ie or fuch tAher s 36 may be sgrecd Detwesn REK and the clisnl.

The nheanvations and conclusssns deacrbed in b repart are based salaly upon the Serviees which were provided |2 %uant 10 1he
agieament batwesan the client ad ESK. REK hes not perffarned ary observations, invesligatiuns, Sledes or laskng 107 specilisally
sat o of requirad by the contmet between the cient and REK RSK is not llabke for the existence of @iy candition. ihe discouvary of
which would require perlarmance of seracks o otversise contained in the Services. For the avoidance & douty, unless ot rwese
expressty eirmed e on the wimduction tn fhis reper, REK did nol seek lu evaluase he prasence or or oH the sile of asbesins.
elecimmagredic e, el painl heavy metss, radon gas ar other radicactie or hicd I3oUs Matenals.

The Servees are based upan RSH's obsarvations of eaisting physseel condivons al the Side ganed from 3 walk-ower survey of 1he
site leegelher with R5H's interprekdion of infoamation inched ing donunentasn, obieined from third peudies and from tre client on he
higlory ped Laage of the =i The Seraces ase akeo based on infpimanon andlor Bnalysis providid by indepancant 1esting ang
infermation services of laboratones upen which RSK  was reasonably onlillers o rely. The Sendces cleady are limted by tha
accuracy of the nlannalion, Including documentation. eviewed by RSK and the ohservabons poasible at the brme of e walk-Ower
sunvay. Furtrar RS wis not authorised and did nal attempt te ndependently ety 1he alturacy of completeness of infermation.
Ancumenatn of mateials received fam G client or fvd parkies, including laboratories. and ifoetaben senwces. during lhe
prrfarmarce af the Sarvces. REK is nad lable for Bny inaccurate infermatian o conslusions, e discowery of which inBocuracios
requima the doing of any Sctincluding e gathering of any inkrmation which was rot reasanably availadle o F5E ang including me
duing ol any mcepandant investigalon of the Inkmmafion provided 1 RS9 save as otharise povided il terma of e contras;
benween e cherd and R5K.

The phase Il o miMusiee envimnmental Sie Investigaton aspects of the Services /s B imisd sampling o2 Ihe sile a1 pre-determined

Frrrreh AT T PO TS Hr e TRT s O Tt Ta oo e eof et —T e eomehs

o information gathered at the specific lesl peatens and can onby b gsiraioled o en unoefined finived ares ground those
Ipcations. The extent of the limiad arca depends on e so: and grouncdwiber rndiiens. 1ogethar with the position of any cume=:
struciures and underground Faciiiss and natural and siher acivlies or sie. In addibon chemical analmss was caried oul for B
nmited numbar gl pararneters |35 stipulated n the coniract between tha cliend and REK] [hased or an undarsta~ding < Ihe avallable
opergtional and huesotical inkommaton.f end i shoukd sed be inferred that other chemical speeies are nat crasent.

Any 5ia drawingls) previded in 1his fepar 15 168 rob meant 4o be o accutale base @an. bl is (ere ) used 10 present the gonarl
rglabue locabors of fegiuras on, and surourley], e Sia.
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lﬁ delta-simons

anvirchmental consuliants
GECQ-ENVIRONMENTAL DESKTOP REVIEW REPORT

THE HAPPY MAN PUBLIC HGUSE, BERRY LANE, RICKMANSWGRTH,

HERTFORDSHIRE, WD3 THR
DELTA-SIMONS PROJECT NUMBER: 08-J042.1

Current Site Status

The Site is kocaled in the centre of Rickmansworlh approximately 700 m to the east of the
M25. The approximate National Grid Refarence is 504510, 194830, If is understood thal the
Site is cumently occupied by a recently bumt out building that was formerly used as a public
house. From an aeral view of the Site, the main building is located in the centre and tha
majority of the surrounding area appears ¢ be of hardsianding associated with car parking.
In addition, there appears to be some limited landscaping along the nerdhern snd wesiemn

boundaries of the Sile,

From the latest map edition, as provided in the Envinecheck report, the adjacent roads consist
of Barry Lane to the east and Tudor Way b the south of the Site. The immediata surrounding
area to the north, west and beyond the adjacent roads appear o be rasidential properties.

Pevelopmant
Proposal

No development plan has been provided to Defta-Simans, however, It is understocd that the
Slte s proposed to be acquired for redevelopment inte a mixed residential and commerzial
end use,

Davelopmeant Type

It is Undarstood that the Site will be mdeveloped by Tesco Stores Lid.

Genlogy

Coal

Radon

Hydrogeology

Hydrology

Topoagraphy

Given the devalopment at 1he Site, there wili be some Made Ground present beneath the Site.
From the British Geologlcal Survey (BGS) map for the area (Sheet 255 for Beaconsfield), it
appears that no superficial deposits are located bersath tha Site and the solid geclogy
comprisas tha Seaford and Mewhaven Chalk Formations. W is noted, however, that the
Taplow Gravels on the map are localed adiacent {0 the south-east of the Site and, therefore,
could be located in this area of the Site.

The Site is not Jocated In an area where a Coal Authonlty Report |5 recommended.

From the Envlracheck rapart it is understood that less than 1% of homes are above the action
level for radon and no raden protection measures arg considered to be necessary in the
conglruction of new dwellings.

The Sile is classified as being located on a Major Aquifer associated with the Chalk. The sodl
keaching potential for the Site has not boan classifiad due lo being in an utian area and based
on fewer pbservations than elsewhere; therefore, eoils at the Site should be classified as high
until proven otharwise. The Sile is classifled as being loeated in a Zone 1l (Total Catchment)
Soures Protection Zone associaled with the Major Adquifer.

The nearest surface waler feature to the Site is the River Golne located approximately 870 m
tn the south-zast of the Sile. The Sita is not located in an area classlfied by the EA as being
gt risk from fluoding.

No information an the topegraphy of the Site has been provided to Delta-Simons, howeaver, it

Environmental
Sensidvity

The Site is located within & predominantly residential area, She |5 direclly underlain by Chalk
which is classified as a Major Aguifer and the nearest water course is Iotated approximatety
£70 m to the south-easi of the Site. On this basis, the enviranmental sensifivity of the Site
is congidered to be medium to high.

Key Historical Uses:
Site

Surrounding Area

The Site is undeveloped until the map edition of 1961, when the Slte I5 in & similar layout as
the cumenl layout, wilh tha building which is labelled as the Happy Man Public House.

There have been imited potentially contaminative historical features identified within the near
surounding area which compnse of several gravel pits Iocated approxmately 140 m to the
south-sast of the Site, from circa 1872, and expanded 1o approximately 80 m to the south of |

is-considerad lwely that-lopegraphy-of the Site-willnet vary signifcantly -



ihe Site, from circa 1837, and are na tonger pmse_ﬁTby 19789, Alse, an old chalk plt is located
approximately 140 m to the north-west of the Sile, between circa 1808 and 1937, These may
have been subsequently [nfiled.

It is noted that there are some fanks located approximately 250 m to the south-east of the
Site, between circa 1961 and 1992, howevar, thesa appaar lo be asscciated with a waler
gardens and are,_therefore, not considered {o be a polential off-Site source of contamination.

Regulatory Review

An Envirocheck report has been ohtained and reviewed and no key issuss hava been
idenlified &t tha Sila. Only ane key potential off-Site source of contamination has been
Idemilfied which is a historical landfill located approximataly 130 m to the south-east of the
Site. Them are three contemporary trade directory entries within 250 m of the Ske which
include a pest and vermin control, hardware and domestic appliance services. Yhilst any
fuals and chemicals assocksted with these could represent potential off-Site scurces of
contamination, given their uses the risks are considered to be iow.

Summary of
Contaminaticn
Isswes

Mo significant potential sources of contamination have baen idenlified from the use of the Site,
given that it has only bean otcupied by a building used as a public house since circa 1961,
However, Delie-Simons cannot completely discount the potential for Jocalised contamination
from any fuels and chemicals that have been associated with the public house. n addition,
the fire may have been caused or sided by accelerants and there would have been fire water,
which coukt have caused ground contamination and the movemenl of asbestos hbres, should
the building have coniained any Asbesios Comtaining Materials (ACM's). There is the
passibility for hazardous ground gases to be present at the Site associaled with any Made
Ground beneath the Ske, Furthermore, there remains the potential for contamination and
gound gases to migrate omto the Site from off-Sife scurces though the Major Agquifer,
primarily from the infiled gravel and chalk pits and landfill to the south-east and north-west of
the Site, however, it is considered that the risk of this I8 low.

Environmantal Risk

From the availble information and given the Site's history, including the fire, the Site is
considered o present a low bo medium anvironmental risk,

Summary of Ground
Condition Issues

The ground conditions at the looation of the Site are likely to comprise a thin layer of Made
Ground composed of mixed sand, clay, silt and gravel soli matrix with man-made tems, |
thera are underground structures then the Made Ground will ba iocally desper.

Beneath the Made Ground, the scll is likely to comprise the weathered profile of the Chalk
bedreck. Chalk is a white soft limestone which can have a complex weathered profile and
disturbed wpper layers through Giacial or post Glacial action. There are sometimes inclusions
of sand, gravel and clay. There is a chancea thal the Taplow Gravel unit crops out on the Sita
and this comprises granular and cohesive soils.

Groundwater could ba present as a perchad unit above shallow depth cohesive soils or within
the Chalk aguiter.

Tha pgeclogy at this lagation has the potential to develop dissolution stability hazards as
identified in the Landmark report as & moderate risk. The moderate risk identified in the
Landmark report appears ic be approprate Decause thers are several listed itemns in the
Matural and MEning Cavities database within 1,000 m of the Site combined with the presence
of mineral extraction activilies nearby.

Geotechnical Risk

I tha context of the proposed development, the expected undertying geology of tha Site and
anticipated ground canditlons, e Site is considered to present a3 medium geotechnical risk
due o dissolution stability hezards and possible mineral exfrachion.

Ownership [ssues:
Statutory Llablfity

Third Party Action

The potentlal for Statutory Authority achion based on the poiential for "significant ham™ and
*paliution of conirolled water™, as defined by Part Il of the Environmental Pratection Acl 1980,
ts conskdered o be low, given the hislorical use of the Site.

The potential for legal action by surrounding landowners, based on the potential for
contamination to migrate off-Site is considered to be low. The poiental for contamination to
impact the Sile from off-Site sources s considersd to be low, gfven the leck of off-Site
sources of conlamination.




Investment Impact

Public Relatlang

The potential for Site acquisition cesls to be influenced by ground conlamination issues is
considered to be low.

The sensitivity of the local area and the significance of ground contaminstion issues to
influence public relations are considered ta be low to medium, given the recent fire Bl the
Site,

Site Investigation
Requirements

Delia-Simons considers that a limited intrusive environmental assessment is warmanted at the
Site in order o assess the potentlal soll and groundwater confemination from the [dentified on-
Site sources. This investigation would allow gn assessment of potential ground gas issuas at
the Site and woulkd provide preliminary waste classification data far any areas where any

enginearing cut is required.

This investigation can be undertaken In conjunction with a gectechnical investigation. The
costs for carying out a Ceg-enviranmental Assessment al the Site would be iikely to be in the

range £8,000 to £40,000 excl VAT, inchuding intrusive investigalion plant and equipment.

Shaould significant contamination be ldentifled, which s considered unlikely, the remediation
options would be based upon the findings of a Guantitative Risk Assessment (QRA), which
would detarmine Site-specific remediation crterla.  The ORA would cost in the region of
£12 500 to £20,000 excl VAT,

Developmant
Implications

Thera remaing the potential that soil and groundwater remed(ation may be requirad pricr lo
redavelopment of the Site. Disposal of any engineering ariaings will incur eievated disposal
casls, Due to the polential presence of hazardous ground gases, there Is the possibility that
ground pas protection measures will be required 1o be inslalled within the proposed building at
the Site. In addition, the ramoval and disposal of ACMs from the Site buildings will incur

elevaled demdlition costs.

Devslopment
Abnormals

As with any developiment, additional costs for safe working praclices, which wilt be performed
by the construction workers, should be anticipated.

A budget allowance of £25,000 should? be made for the removal of ACMs fram the Site and an
ashestos survey witl be required prior to demolition.

Under tha worst-case scenaro, ground gas protection measures in the form of an upgraded
damp proof membrane would be required.

Local water authorilies may require the upgrading of potable water and sprinkler pipes.

Clean topsoil and subssil is likety 1o be required in the location of any landscaped areas.

Environmental
Remediation
Options

Consideration should be given to tax incentives, which may be availablz far the
redevelopment of "Brownfield’ sites. On the basls of current Inland Revenus guidance, this
may represent a Corporate Tax Credit to the walee of 45% of the expendiure on
environmental investigation and remediation.

it shouid ke staled that the costs given below relale only to the potential cost= arlsing from

remediation af the Site. The potential costs arsing from disposel of materal for englneerdng ]~

purpases are included in a subseguent section.  The costs of importing clean matefial
following remediation works are not meluded.

The Landfill Directive was implemented in July 2004. This has impacted the ¢osts for disposal
of waste, with an increase of up to 200%, depending upon the nature of the wasle. As such,
the following cost estimates reflect a range of disposal costs. IE is stressed that these are
astimates based on the limited information, which s currently available following the
implementation of the Directive.

The followirg cosls can be revised once an intrusive investipetion has been vnderiaken which
will enable waste to be classified, and allow the feasibifty of sllemalive techrologies Lo be
essessed.  In addition, 28 mentioned above, the costs could be reconsidered further if




information periaining le intisive date andior validation associaled with the removaf of the
tanks at the Site can be pravided.

Best-Case Scenario

Worst-Case
Scenario

Likely-Case
Scenario

Linder the best-caze scenario, following ah intrusive assessmeant, the remediation of soils and
groundwalar would not be required.  The total environmental remedlation cost under this
scenaro is, therefore, likely to be Zero.

Under the worst-case scenario, following an inkrusive investigation and possibla QRA,
lacalised soils would have been Impacted at the Site and wouid require remediation prior to
redevelopment which wouid wvolve the removal of approximalely 250 cubic m of soils.  This
volume, when bulked up by a factar of 1,2, would cost in the region of £45,000 to £80,000 to
dispose of {based on an estimated disposal cost of £150 to £300 per cubic m). Removal may
not be practical, however, this budgsi cost would allow for the use of altemative in-situ
technotogies. In addition, contamination at the Site may have impacted any shallow/parched
groundwater within any Made Ground and the Taplow Gravel Formation beneath the Site. 1
is [ikely to require treatment or remeval, which could cost in the reglon of £10,000 to £28,000.
The total environmental remediation costs under this scenario are, therefore, likely to
be in the range of £55,000 ke £110,000.

Lnder the likely-case scenardo, Tllowing an intrushve Investigation, very imiled localised soils
at the Site would have besn impacted at the Site. A budget of £20,000 Lo £30,008 should be
ailowed for soil remaediation prior to redevelopment. Under this scenario, no remediation of
the groundwater would be required. The total environmental remediation cost under this
scenario is, therefore likely to be in the range of £20,000 ko £30,000.

Alternative
Remediation
Tachrigties

Glven tha Impacts of the Landfil Directive, alternative remedisation lechnologies, such a3 on-
Site remediation ar pre-reaiment of contaminated soils, may offer cost effactive options for
remediation. The opportunity for such technigues to be cost effective is considered to be Iow,
given the low potertial for contamination at the Site; however, the viabilty should be reviewed
once a timasgale for the development and the scale of the remediation are known following
Site investigation. Options for “pre-reatment’ of wasts materials should be considensd.

Wasle Classification

Developers should consider the implizations of the Landfll Directive, which was implemented
in July 2004. The segregation of landfill sites between inert, non-hazerdous and hazardows
has impacted disposal costs of excavated materinls. Whilst the impact on inert and non-
hazardous waste iz curmently felt lo be marginal, excavations that are designated as
hazardous ane lkeby i incur severs inanclal penalbes. Tha disposal of soll fram this Site for
engineering purpases has tha potential o incur abnommal costs, estimated as follows:

A Appreximately £20 per cubic m for Inert materials;
A Between £150 and £300 per cubic m for Hazardous materials; and
A Betwesn £60 and £100 per cubic m for Non-Hazardous malerials.

Limied engineerng cut may be required for 1he redevelopment of tha Site, and the matenals
may require off-Site disposal. In addition, the removal of soils may be required during the
excavatien of foundations and senvice frenches. For this materal the follbwing apportionment
of disposal costs are conslderad to ba appropriate:

A Inert - Made Ground in relafively shallow depths is expected across the majority of the
Site and it is, therefore, considered that approxdimately 60% of material will ba suitabla
for disposal at an Inert bp;

A Hazardous - Given that Made Ground 15 expected at the Site and the potential for on-
Site sources of conlamination, it is considered that approxinately 5% of material will
need Io be disposed of at @ Hazardaus landfill site; and

A Non-Hazardous - Any remaining Made Ground material and possibly some natural
ground will require disposal at a Non-Hazardous tip, at an estimated propartion of
35% of the: total excavation.

It must be stressed that this apportionment is based only on imiled desk+op information and
exparience of similar Sitas, A detailed waste classificabion exercise is required to confim this
apportionmenl and on the basis of such an exercise, it may be possible to reduce the




praportion of materalz designated as hazardous and non-hazardous.

it is likely that landfill tax would nol be charged for the disposal of any materiai from the Sita
for remediation purposes. However, it is likely that landfill tax, currently at a rate of £24 per
tonne, which will rise to £32 per tonne in Aprl 2008, wil apply tv materals removed for
Engineering purposas.

Geotechnical
Solutions

Under a best-case scanarig, the Made Sround would be shallow and the underying natursl
ground would be chalk capable of supporiing Lraditiona! strip and pad foundalions of
reinforced concrete to the type of sinkctures envisaged for the Site. Groundwater levels might
be perched and shallow, bul foundations and service excavations may not require de-watering
subject 1o detail of investigation and building design, The best-case scenario has a moderale
chante of being realised accepting thare may be areas of deeper made ground around
underground structures,

Under a worst-case scenang, ihe ground conditions could ke complex with variable Made
Ground andfor geology hazards such as dissolution fealures or mining.  In these
circumstances, the comect foundation for the propesed devefopment would need 1o be
determined following a detailed investigation of the ground condiions.

A piled foundation iz usually the most effective way of transferring structural loads to the solid
geology. It iz considered thal this worst-case scenario hes a medium risk of being realised.

A carefully scoped site investigstion should be sufficient to address the polential risks
identified and this would include the foliowing in a suilable densily of sampling; bareholes 1o
identify scil type, panetration lesting to identify soil strength and variability, and standpipes for
water level moniloring.,  Laboratory testing dependent on the findings and an interpretative
report.

Consultancy Fees

It should be noled that the above costs do not include consultancy faes far oversesing any
remediation, collecting valdation samples, producing & validation report, camying out
monitoting, liasing with the regulatory authonitles and underaking waste classification works.
tinder the best-case scenario, costs would be in the reglon of £2,000 to £3,000 excl VAT.
Under the likely-case scenano lhesa costs are [kely to ke in the region of £6,000 to £10,000
axl VAT, Under the worstcase scenario, these costs would be £20,000 to £30.000 excl
VAT.

Hext Step Actions:
Development Execf

Valus Managar
Englneer’Qs

Environimental f
Geptechnical

Request and arange actess to Site for inkrusive investigation,

Identify the sxtent of any Made Ground and the fnal development levels so that disposal
costs can be considerad further.

The 5 will also be required to underake a review of costs following the infrusive
investigation, and once a timescale for the redeveiopment is known.

Perdform an inlrusive investigation to assass lhe full exient of the polential soll andfor
groundwater contamination, to confimm the ground gas regime at the Site and 1o underiake a
preliminary waste classification exerslse. If needed, perform a QRA to determine the extent of

any remedialion regquired and review feasikility of sllemalive fermediation fechnologies.

This Initial Environmental Review Repart is intended as a summary of the assessment of the Site based on
Informatlon recelved by Delta-Simons at the time of prodaction. Recommendations are based on desk-top
information with no Site inspection and ate subject to confirmatlon by infrusive investination works.

DATE OF COMPLETION: 15" February 2008

COMPLETED BY: Jayna Pearson Environmental Scientist
REVIEWED BY. Mark Lunnon _Project Manager
AUTHORISED BY: Alex Ferguson Assoctate Dirsclor !
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PHOTOGRAPRIC LOG

Photo No. Date:

A 25103/08

Directlon Photo
Taken: Northwest
from Tudor Way

Description:

The Happy Man public
houss

Phota No. | Date:

B 25/03/08

Direction Phata
Taken: Towards
rorth-weslern
Proundary

Dascription:

Treez mdicated close o
nonfane stars boundary




WALKOVER SURVEY CHECKLIST

Fealses

Description

g} Desoibe suruandng propaties’ [ v

The sie is loszied within a residentid sating with housing exering ,
beyerd Al site bordanies. |

b) Deszibe preserd land use

The ste: wes raoenily Lsed 25 a pubiic houss, but now firs derenedd
Surfaces cormprise tarmee for vehiolar aocess and parking,. A peved
' garen area is located behird the pubiic house Lo the: soutwest

| {see photo A}

¢y Describe the site interms of ground
siopes &t eherges In skpe

The gl and srmundng ares slopes gently down 1o the southead,

d] Desaibe the types and coocition of
arfae veetation

' Grossed aress & previousty highiighted are ocaied with the pubfic house
gardenanca & the rear

2}  hote the rurmber, kacation, hesght ardd
species of Irees and hadges.

i
Trees are located alarn the southwestem boundany (and autside off, and. ¢
aong the nortfwestem boundary [ard cutside of) up to aooe. 1 12mis
15min haight

{5ee phato B}




WALKOVER SURVEY CHECKLIST Continued

Features

Description

Cescrbe ary damege toed=ing

Fire darmaned wes oheerved within the publichouse. Mo indications: of soit
rmovernent were chsened from an oulside inspection of the building walls.
{5iver the age of the buking it is considered that asbeslos oortaning
materials ey be present

struchures on gte ir adacert lo the
gl
Nore identifiec!
gl Mole any surface hollows,
hone identified
hy  hote the locabon of sreams, pands,
seeperes and dnks and sigrs of
previones flooding.
iy Mobe ay diesoloured gond Mone ickrtified
_ Sarvices were noled within (e paved areas comprising waer.
i1 \dentify amy obd snuelunes, pipeawork
i wherever pocsible and, if safe,
irspet for essdence of stomad waste
k)  Examine sumounding anees for tone identified
eviderce of corilzrriration which oould
migrae ol the Site,
[ Motethe preserve of any underground | Mone identified

siructures, senices, mine workings,
tnals ac

T

Evidenoe of burned servipes (weter,
e, edenricty, telaphone, cable,
{glevisin, pipdires)

A lunied s line was indcated entering the northwestam face of the bulding
from the rorth. A buried elediricty serice wess incicated ertering the building
from Bermy lane indhuding & buriad catde TV sendee line entering the
northeast face of the huilding fom Bermy Laree. A series of marholes were
indicatad aound the FH indicating 3 water senvice. Overhead cabling wes
naled on Banry Lane,




APPENDIX E

Meathodology for Risk Assassment



Risk Assessment -
Methodology

CLR11 outlines the framework to be followsd for risk assessment in Lhe UK, The framework is
designed to be consistenl with UK legislation and policies including planning.  Under CLR11,
three stages of risk assessment exist Prefiminary, Generic Cuantitative and Detailed
Cuantitative. An oulline Conceptual Model should be formed at the preliminary risk assessment
stage that collates all 1he existing informalion pertaining to a site in lext, tabular or diagrammalic
form. The oulline conceptual model identifies polentially complete (termed possible} pollutant
linkages {source—pathway—recaptort and is used as the basis for design of Lhe site investigalion.
The outline Conceptual Madel is updated as furher information becames available, for example
as & resudlt of the site invesligation.

Produrlion of a Conceplual Model requires an assessment of risk to be made. Risk is a
combination of the likelihsod of an even pcourring and the magnitude of its conseguantes.
Therefore, both the lkelhood and the comseguences of an evenl must be taken intg account
when assessing risk. RSK has adopted guidance provided in CIRIA 552 for use in the
production of conceptual models.

The likefihood of an evenl can be classified on a lour-paint systern using the following terms and
definitions based on CIRIA CH52:

»  Highly likely: the event appears very likety in the short term and almast inevitable over the
long lettm or there is evidence at the receptor of harm or pollution;

»  Likely: il is probable that an event wili ocour or circumstances are such thal lhe event is
net inevilable, but possible in the short term and bkely over the long term;

+ Low likefihood: ciroumstances are possible under which an event could ooour, but il is not
certain aven in the long f&m that an event would cosur and it is less fikely in the shor
termrn; and

»  Urlikely: circumstances are such that it is improbably the event would occur even in the
bonicy term.

The severity can be classified using a similar system also based on CIRIA £552. The terms and
definitions relating o seventy arg;

«  Seyere: short term facute) risk to human health likely te result in ‘sigrificant harm® as

defined by the Environment Protection Act 1990, Part 1A, Short-term nsk of pollution of
sensilive water resources. Catastrophic damage to buildings or property,  Shorl-term risk
ta an scosystem or organist forming part of that ecosyslem (note definition of ecasystem
ire ‘Draft Circular on Contaminaled Land', DETR 20007,

»  Medium: chronic damage ta human health {"sigrificant barr” as defined in 'Draft Circular
on Contaminated Lang”, DETR 2000), pallution of sensitive water ressurces, significant
change in an ecosystem or organism forming part of that ecosyslem [nole definiticn of
ecosysterm in 'Draft Circular on Contaminated Land', DETR 2000).

s Mild poilution of non-sensitive water resources.  Significant damage Lo crops, buildings,
structures and services {sigrificant hamm' as defined in 'Draft Circular on Contarmimated
Land'. DETR 2000) Damage to sensitive buildings. structures or the envirenment; and



Minor. harm, not mecessarily significant, but that cookd resolt in financial loss of
gxpenditure ta reselve. Mon-permanenl human health efects easily prevented by use of
personal prolective chthing.  Easily repairable damage lo buildings, structures and
SEnAices .

Once the likefiheod of an event oteurning and ils severity has been clagsified, a risk sategory can
be assigned the table below.

Consequencos
Mild Minor
Highly likely £ Moderate Moderate/Low
z T
= Likaly Moderateflow | Low
£ | Low likelibood Moderaié - | ModeratefLow | Low Very Low
Unlikely Modemate/Low | Low Vary Low Very Low

Dafinitions of these risk categories are as follows together wilh an assessment of the furlher work
that might be required;

Yary high: there is a high probability lhat severe harm could oceur or Lhere is evidence
that sevare harm is cumently happening. This risk, if reafised, could result in subslantial
liability and urgent investigation and remediation are iikely to be required;

High: harm is likely o occur. Realisation of the risk is likely lo present a subslantial
liability and urgent investigation is required and remedial works may be necesgsary in the
short term and are likely over the lonhg termn;

Maoderate: it is possible that harm could arse, but il is unlikely that the harm would ba
severe and it is more likely that the harm would be relatively mild. (nveshgation is
nomally required to ciarify the risk and delermine the liability. Same remedial works may
be required in tha longar term;

Loww: il is possible that harm could ooccur, but it is likely thal if realised this harm would at
wiorst normally be mild: and

Wary Low, there is a low possibility thal ham could oceur and if realised the ham is
unlikety to be sevare,



APPENDIX F

Records of Frobehole and Borehole logs




Client: STACE PROJECT MANAGEMENT LIMITED

Site; BERRY LANE, RICKMANSWORTH, HERTFORDSHIRE Rs K

Project No: 22852 B 1ckour ric

Bovleg Method: Gompetitor rig Ground Leval: Record of : PH1
Bale: 25032008 - 23032008 - Sheet 1 of 1
Drillar; MB Drilfing Top of Casing Elevation (m}; Scale, 1:18
Logged By: KWB -
Fram—— Dapth | {Thk) T e
Depth Tests m] and Fisld Records ) Lawval im] M__Ln:l_!____ . Descriplion [epgend  Diapram
Cancrele (MANE GROLINO). R
s
L | Fim arange brown slightly sandy
sity clay with occaslkong! fine Io
L - madhumy, rounded toanpular Binl and
fine lo coarse gravel size hrick and
D A0 P,J HH + — concrele frapments (MADE GROUND.
i A oas
4,444 — I
1.00m, SPT N=16 (5,6,4.4.4,4) 1o Yery sl arangs brown sHghtly
110 PJ a2 L 4 sandy sity CLAY with seme ne o
coarss, rounded o angukar flint,
1.50 P M1 - -
1,60 P 004 - = :
I _ Fets
s
2.00m, SPT N=11 (7,2,2.3,2.3} - i — gegirt
e
[ e =
B
3.00m, SPT 53A150mm (10,13,17 .38} - 19—
1.45 BT T T PR
L 4 End of Borehole al 3.45 m
General Remarks: ] . Borehole and Casing Datais
S0mm dlameter standpipe Installed 10 3.0m. Stolied from 3.0m o §.0m Wiater Slrikas Chisafling
2nd sUmounded by sand. Berlonite from 1.0m ta 0.10m, Flush cover and Bm"i"'ﬂh Casing
gas lap fitted. Strike | Level | Fram: | To: ‘ Time: | Deplh) Diam.| Bapth| Cham.
bz T frm] fm] | {bw'sh | {m) | iy | fmy [ {mmy
+ M Growo e ber Encountord
ASK Grop : | |
18 Fiesgrnears Peaad, Hatmol Hompskasd bors. AP ORT, L 1041:61 - |RO2008




Client: 5TAGE PROJECT MANAGEMENT LIMITED

Sita: BERRY LANE, RICKMANSWORTH, HERTFDRDSHIRE Rs K

Project No: 22852 -

Buring Method: Compelilor rig Cround Level: ecord of :
Date: 2503/2008 - 250372008 - E . Sheal 1 al i
Crriller: MB Drilling | Top of Casing Elwvalion {m)- | Seale, 118
Lagged By: KMB ] . [
Samples - Deph ! [{Thk] Wel
Depth_ Tests (m} and Figld Records Layel ) __ jm} Drastigilion Legend  Diagram
1 Tarmac (MADE GROUND).
i o
Modamalely compact crange hrowm sandy
N | fime 1o cogrse grawel af brck and
wncrale fragmentz (MADE GROLUMNO)
- 0¥ -
SHF orpnga brown silty CLAY wiih
L - occaslgnal fing 1o medum, sriwounded
045 F_J 1 ko angular Rinl.
1.00m, SPT W=14 (2,234 .2.4) - 1.0— wal |y
1.10 P 002 L . Al
1.40 P 003 R
e B | B
] 1‘_- : ST
1 g I B {1 5
e | o |
| 2 A
i N Bl i
| pEE I
; i Ll
1 =
F :"

End ¢f Borehola al 3.00 1M

i
General Remarks: ] Borehols and Casing Delalls
S{mm diamelar standpipe installed (o 3.0m. Sleted from 3.0m i 1.0m WWaler Sirkes Chisslling :
and surrounded by sand. Benlanila fram 1.0m ts 0 10m Flush cover and Borahpia Casing
gas lap Mled. Strike | Leve' | From: | TFao: Tene: | Depth| iam. | Deplh| Ciam.
b= r imy bodmp | tees) [ {mk | dmmy | ) [ {mmi}
- Mg Grauridwator Entcymbened
REK Grnm |
1h Frognar Road, Hool Hompssad, Bers, HPSORT, UK 4155 |E-D~"2I:loe.|




Glient: STACE PROJECT MANAGEMENT LIMITED R s K
Site: BERRY LANE, RICKMANSWORTH, HERTFORDSHIRE

Praject No: 22852 .

Boring Method. Compelior rig =round Eaval: Record of PH3
Data: ZEMIFZ008 - 3503r2608 - Sheet 1 af 1
Orller: MB Drllting Tap of Cesing Elavation {m): Scala, 1:18
Logged By: KM -
Samples i Depth S i Thk) Well
Deph Tegls [m} and Field Records Level {m) . {m; Descriplion
b Tarmag (MADE GROLUND).
L ton  —
Modaralely eompact yeliow brown and
| i _| grey sty pravol of e b mediom
brick and concrats Tregments.
L - Ocoasional sty oy lenses (MADE
o35 | GROUND}.
.40 P.J oo : 7| Stiff erange brown sitty CLAY with
occasionil Gne 1o medium, rounded Io
angular Tinl
T
R
- 10— p o
130 P 002 . - i
L
I 1 o o
1.30 Foo3 L N ET-I_:;;E
L
_ 1 o8
| ] s
1 ]
| y RERG
oy g
[ —" =
20y t‘-f "
! q i
v E L
Pt
r 7] k2
g
200 P 004 - 2 It
o
- - L
- P
L _ ot o
T i
L _ Ut
_ i S
Z.50 P 005 5 - R
3 —_—
e End of Borehole at 3.00 m
Genaral Remarks: . i Bershole and Casing Detalls
Simm diameler slandpips Instaled to 3.0m. Skalied fram 3 .0m to 1.0m Weatar Sirikes Chiselling
and suroumded by sand. Banlonits kom 1.0m 10 0.10m. Flush cover and Borghcle Casing
gge lap Miad. Stvke! Level | From:| To: | Time: | Depth| Giarm. Depih| Diam.
z T (m) [ {m | thrs] | {m)] | ¢mm} | (m} | fram)
Mo Grow er Encoonioed |
REs S
FE Froyrmorn Foat, Homs Hempsinad, Hers, HPY BT, L 10.42 09 - 1EGLH0E | | |




Client: STACE PROJECT MANAGEMENT LIMITED

SHe: BERRY LANE, RICKMANSWORTH, HERTFORDSHIRE

Froject No: 22852

e crour ric)

Boring Methed: Compsthor ng ] Ground Level: Record of : PH4
Diate; 253372008 - ZHOM2008 - Sheet T of 1
DOriler: MB Drifing Top of Casing Ewevatian {m: Scale, 118
Logged By: KMB : -
Samplexs Depth f {Thk} wall
Dieplh “Tasis {m)and Field Records Level [m) () Deseription . Lagend  Dragram
o "7 Tarmac (MADE GROLUNDS.
ao el it
I Moderalely compad red brown sandy
line to coarse pravel of bridk and
concrela ragmants (MADE GROLMND|
| 035 1 o o om 0.30m 1y 0.35ma
I, sllly clay lense
| SHIf oranga broewn slity CLAY with
0.50 P..J DI peeasikznal line 1o coarse, rounded lo
- { angular flint,
L | .
B 1= = A
<
110 P 002 L s bt 3 }
! 3 b8
L J : Ll
sl O
3 = i .
1 ]
Rl .-
[ ’ T |
I ] K il
150 P 003 y o2 A
e - A
-
i
- B -
e - ..
- 20— F- S
= Al
r 7 o
: L | ‘-!_'-__ e | 1
{ 5
L - o ¥
_
g o
. e
4.
o — F .I1_| ..:
...... I fe--5 o
] 7 o sm n
= .
L .y K
L
L 7 L = Pty -
End ol Boephala al 3.00m
i 3
1
L |
I I_ 7]
General Remarks; Borehole and Casing Delais
St dizmater standplpe insaliad 1o 3.0m. Stotled from 3.0m 19 £,0m Walter Strkes Chizeling i T
and sumoundad by sand. Bantonte from 1.0m ks 010w Flesh eover and Borehake Casing
gas tap filed. Shrke | Lovel | From:| To: | Time: | Depth Dfam. ] Cepth| Diam.
2 v tm} [ Am] | fhesp [ {m} | (o) I tm} [ fem)
a Mo Gowfivaa sar Ere e | mved .
RSH Group i : ‘
10 Frxprore Maad, Aeinct Fomasiead. et HPLOAT, Lk HRAE 74 - TRITZ008 I







Client: STACE PROJECT MANAGEMENT LIMITED e R
Site: BERRY LANE, RICKMANSWORTH, HERTFORDSHIRE . s K

Project No: 22852 B Srour sic)

Barlng Meihod: Campetiior rig Ground Lavel! Record of : PHS
[aln: Z5H)A2008 - PEOA200E Sheet 1 ol 1
Chifler: ME Driling Top of Casing Elevation {m}: Scale, 1:18
Lagped By: KMB -
Samples Deplh # {Thik} ' well
Crapth Tects () and Fleld Records 1evel i) __m TDescriplian Lagend  ENagram
| T Tarmac (MADE GROUND).
- g
foderately compatl sranga brown sandy
L | fine to coarse grave! of brick and
concrele fregmants [MADE RO LMEG)
i ) _, 4 feem 0.3m 1o 0.4m s0mBe
040 P .J I | pan sandy sity clay pockels
i S arange brown sy CLAY wilh
occasional e 1o coarss, roundad o
L angular yellow and grey flini
| L |
_ 1p—
1.0 F,J Q02 P 3
150 P OO3 L -
L 280 -
I
— h—
b |
L - il;iﬁ sanﬂy glay beds ';:
)
I ] 2
- D11 - T B el i
End of Borahole at 3.00 m
I ] i
Ganweral Remarks: ] Borehale amd Gasing Delals
Biackfifad wilh arisings lo surface Watar Strikes Chisalling —
Borghole Casirg
Strika | Level [ From:| To Timea: Dgplh[ Diarn. | Depth| Dlam.
i, . ) | tmy | thesy ] (m) o [mmb ) (e} [ [y
e Gasgr ke Erpznonizred|
RSH G ; [
18 FioerTee Aoad, Hemngl Hempsieat, Has WP BR1, UK e - 162008 I |




Client: STACE PROJECT MANAGEMENT LIMTED Rs K
Sita: BERRY LANE, RICKMANSWORTH, HERTFORDSHIRE
Project No: 22852 -
Baring Method: Compelilor rig Ground Laval: Record of : PHE

Dale: 2502008 - 2503008 - Sheet 1 of 1
Criliar. MB Dritling Top of Casing Elavalion {m): Secale, 1:18
Logped 8y: KMB -

Samphas Deplh # (Thi) Well
Dapth Tests (m}and Fieid Records Lavel (m} - by ) Descriplion begend  Dlapram
Tarmac {(MADE GROUND).

F DR
Moderalely compact red brown sandy

- fin& o coame (Nt graved, brick
and concreie iagmenls [MALDE
- = GROUND).

0 35 PRl
A B orangs brown iy CLAY wilk
oecasional fne to marse, rounded 10

- - anmaiar fint,

1-1- IERE] -l'_|4 T

T
il

It

vl I¥)
13

h¥n)

T .
s ]-4E1-+r

HE

|

L

TR AT
ol bl
Ay

1.30 P o0z 3 -

|
I IV (3 ¥
e

]
fini

T

-.-a—
)

P
e

1
TATA A A TF R T I Y

1.8 P Q03 F -

I

I

ha

L=

|
P

L‘.-{II :

71l

1
- (st
¥

L
IR

bl

) bl
;H.

I
T

]
Y

.« al 240m occasional thin
- smidly clay beds

W s g

|
;ff'-L'u'ﬁ'u

|
\ T: »
L) -

R
L
._J"!_L.]'I!LL.

I+

Lk
B
&
|
i
f

End of Borehole al 3.00m

_ i

General Remarks: Borehole and Casig Delaids

Backliled with arisings Io surfacea. Watar Strikas Chizaling
Baoretile Casing

Sirke) Level | From: | To: | Tims: | Depth| Diam.} Depm| Diam.
= x {m) tml | thrs) | tmy | fmm) | fm} | {mm)

No Br Encounterd
R Groug
18 Froraorg Rgad, HomH Hemgswod, Hars, HP3 BT, 4253 - HEAHR00E




Client: STACE PROJEGT MANAGEMENT LIMITED
Site: BERRY LANE, RICKMANSWORTH, HERTFORDSHIRE

Project Wo: 22852

RSK

[ |GROUP PLC

Borlng Maelhpd: Campetitar ig
Date; 2042008 - 25032008

Ciriibar: ME Deflling
Logoed By: KMB

Cirguand Levol; ‘

Top of Casing Elavation [m]: J

~Record of : PAT

Shest 1 of 1
Scale, 1018

Bamples
_Depth

Tesls () and Figld Records

Lewirl (m}

020 P, 0o

0.50 #4002

1.36 P D04

1.60 PO04

iy

RTu]

Deaplts £ (THi)

Descriplon

Tarmag {MALOE GROUND.

0.0

Moderataly canpact yeliow brown and
| dark grey sandy fing 1o coarse sons
gravel (MADE GR DLUNDY.

Welln

Legerd  Diagram

ik l]

SIiff crange brown silly CLAY wilb
| oecasipna! fine In coarze munded 1o
angulzr Ninl,

.. a1 2.0m batemes sightly

;:and:.r

i

Ef]

|

Y

AT

T T

|

Lo [er? e

REGAN
B Lu't; |t
¥

FTET

AR
A¥i)

Ta-I

TTFTH T TAF

4J4.I‘_j4.l"1-4‘

FTETHT

T
'

!‘ll-i.'ﬁ:-T_J
;

R R LS CRE R

|
Y

|
¥y

L]

e

1

it o i
.LIILI .Ijil:L-ILHI 1L

|
=!

: kil
ilylyy

I“l
k1

i
1 L‘ 1
i

1 ik'lj 517 1%
ek

i
Wik

x|
[E 4

i

|
Lty

i

1%

NN
Ll s

]

EINE]

H
.|4

T

i)
|

iUy

1Y

;
N

Ganersl Remarks:

somrs dlsmelar slandplpe installed 10 3.0, Sloted from 5.0m o 1.0m
and surmsunded by sand, Benlanits Irom 1.6m 1o 0.0, Flush coorer and

gas tap Mied.

FSK G

18 Frogmone 203, Hemal Homokgd, Heis, HF SRT. K

A0 3T - 1 W0

Watar Sirikas

Chisgling

| Borshole and Casing Eretalls

Borahoke

Birka | Level
2 T

Ho Gl I Ef

e ned

To:
(m)

From:
fmy

| Torne:

Mr's}

Diapih
(i

Diiarn.
{rram]

Casing

Trapth | DRarn.
gmy | {mm}




Client: STACE PROJECT MANAGEMENT LIMITED Rs K
Site: BERRY LANE, RICKMANSWORTH, HERTFORDSHIRE
Froject No: 22852 [ JSROUP PLC
Besing Melhad: Cable Percussion Gruund Leval: Record of : BHT
Dafe: 26/03/2008 - 26/03/2008 - Sheel 1 of 2
Qrillar: MA Oriling Tap al Casing Elevation {m): Scala, 150
Logged By: KMEB -
Samples Depith  [Thi} Wel
Deplh Tasks {m) arg Fleld Records Lavel im) o0 {mj Desprption DRaram
000005 I 001 2 nan Tarmac {MADE GROLIND).
0.20 D DO2 r
[ Maderately compact yelow brown and
F dar}t grey sandy fne to coarse skna
L h'al MADE GROUND,
I SUF orangs brown sity GLAY wilh
1.00 0 013 L occablared fine 1o medium, roundes 1o
1.20 U002 angwlar Nl
1.80 D 604 I ﬂ
2.00m, CPT N=14 {2.2.3,3.4 4} T T
. ] g
- ] =]
1 C m _i_.::
3.{40m, CPT N=74 (4,8,10,1B.20,26) 3 30— —é{f
. 30 o
r o ey densa oranpe owm sandy dayay BeiTeL
L Z| fine 1o coamse rounded 1o anguiar
- - MNinl GRAVEL.
4,00 0 005 4.00m, CPT MeB3 5,6.9,171,18,15) - 4.
5.00 D 006 5.00m, CPT M=20 13,3,5,54,6) - BmEe—]
P
&.50 0 007 6.50m, SPT N=14 (2.2,3,4,3 .4 - B -
=14 (223434 F - Struclureless CHALK comprisad of an
[ o off whita clavey cilf wilth Tine In
I - medium subrcunded highly weathered
" -1 yery weak chalk Imgrments.
C ]
L s
.00 U o3 - nr—]
L45D D0 N ]
B ]
- aEn —
B = EBbuctorelexs CHALK comprised of an
C 1 aff while ctayey sifl with fme ta
_ - i madium subrouaded highly waathared
.80 0 Q9 9.50m, SPT N=23 (3,3,3,7.7.6) C very weak chalk fragments. Whila
- highly wezlhered very weak white
- Continued naxt sheat
3 00
General Ramanks: i i Borehon and Caslimg Dalalls
Sirmm glamater slandpipe [hstalad 10 15m. Solled fram 11m o 15m znd Weler Sirikes Chisellng T -
surraunded by sand. Bemanite from 11m te 9.10m, Flush cover and gas Bomshole Casing
Lap fited. Strike | Level [ From:| Ta. Time: | Depth Capth| Diam.
i) ¥ lrmi} im} [ thrs} | (m) | ek | () | Goen)
RIEK, roup |
18 Frigpmere Rogd, Hermes Homp sk, o, HP2 BRT, LM W0 44 55 - | AZO0N




Client: STACE PROJECT MANAGEMENT LIMITED

Site: BERRY LANE, RICKMANSWORTH, HERTFORDSHIRE

Project No: 22852

B Crous Pic)

. - +
Boring Method: Cable Percusshkan Ground Laval: Record of : BH1
Dsle: 2641372008 - 26/0H2006 Sheet 2 of 2
Criker: ME Drilng Tap of Casing Etevatipn (m}: Scale, 1:50
Leqpacs By: KME -
Sampies Deplh f {Thk) Well
Cragith Tests (m) and Ficld Records Level fm} i {mj Description Legend  Diagram
[ T strugtures GHALK, Oceagional biack
L T} andwhite coated medium io coarse,
C 7 subangular Nkt
11000 01D 11.0m, 8PT N=22 (2,3 4.6.6.5} - 10—
= :smrn—:
1250 U 004 E E
1295 a1 GW-12.98m - C 130
14,000 012 14.0m, 2T N=26 {3,3,5.5,2,5} - o]
-_ !5 mn .._ m e mmmmmmEm s smss s s msimmmmmm === s
r - End of Borehola al 15,00 m
:— 16 Ii'—: :
- 1rg—]
C ‘.I!I:I—_
H ] i
L B D— .I
L ] !
i: 21].I}—_
General Remarks: Borehola and Casing Datalke
5dmm diameter slandpipe installed 1o 150, Slioted fiem 11m o 15m and Waler Sirkes Ghiselling — -
surounded by zand. Benlonite frem 11m Lo 0.10m. Flush cover and gas - Em:h"* Casing
lap fitted. Sirike | Level | From:| To: | Time: | Depihi Dizm.| Depth| Diam.
z v gmp | (mj § ¢he's] | {my jimm} | tmi | {me)
12 3% I
ALK Caoup i
18 Frogmode Rpdd Hormel Hamoslioan, Mok HEY SRT, LW WEE, N - D0 i




APPENDIX

Envircnmental Test Results



ALcontro! Laboratories Analytical Services
Sample Descriptions

Job Number: 08/06430/02/01 Grain sizes
Client: Envirolab <[ HEImm Yery Fing
Client Ref: 228524107 0.1mm - ¢.063mm  Fine
0.imm - 2mm Medium
2mm - |0mm Coarse
>1fmm Yery Coarse
IF —_——r = === T =
Sample ldeaiity | Depth {m) Coloar Grain Size Drescription E:
E1631] PHI 040 Brows <0063 mm Clay with some Siones 1
#1632 PHY 110 |Brown <0,063mm Clay with some Stoncs 1
El633 PH2 0.45% Light Browm < pE3mm Clay with some Stoncs ;
E1634 PH2 0.40 Lighi Browm <{.063Imm Clay with some Stones 1
81635 PH4 0.50 Brown <0.083mm Clay with some Stones ]
g14636 PHS 0.40 Brown <0.063min Clay wilh some Stones 1
81537 PHE 035 Light Brown <0.063mm Clay with some Stones 1
81638 PH7 0.20 Light Brown  |[0.1mm - 2mm Sandy Clay with some Slones ]
§163% PHY 0.50 Brown 0.1mm - 2mm Sandy Clay wilh some Siones 1
B1840 51 .05 Drark Brown 0.1mm - 0.063mm  |Loamy Sand with some Yegetation |
b R1G4] 52 0.05 Rrown 0.1mm - 0,863mm  [Loamy Sand with some Vegetation 1
| £1642 BH1 Di 3.00 Brown 0,}mm - 0.663mm  |5ilty Clay with some Stones I
81643 BH1 D3 6.50 Beipe 0.1mm - 0.063mm  |Chelk with somc Stones 1
§igdd BHI D12 11.00 Beipe 0.fmm - 0.063mm  [Chalk with some Stones ]
HEla45 BHID 4 1400 Bci_‘g_: 0.lmm - 0.063mm  [Chalk with soms Stones !

* These descriptions are only mtended to et s a ceuss check if sample idsptities are questioned, and 1o provide o kng of sample metnces
with respect 1o MCERTS validation. They arc not intended ns full geologicsl deseriplions,

We nte accredited to MCERTS for saod, cloy ond lowm/topsoil, ot any of thess materinls-whether these are denved from naturadly ocowrriog

sail profiles, or from fllimade ground, &s long as these meterials conslitute the mojer parl 6f tie sample.
ither coarss granular matcoals such os concrele, rvel and brick are nol accredited # they comprise the major part of the stimple.

! Saonple Description supplied by chient



Yaolidated
Preliminary [ |

Alcontrol Laboratories Analytical Services * 150 17w scacdied
® MCERTS neerediled
Tah!e Of RESultS * Subcooocted 1est
% Shown on prey. repnr

Job Number: 08/06430/02/01 Matrix: SOLIT
Client: Envirolab Locakon: TUDOR WAY
Client Ref. Nao.: 228324107 Client Contact: Envirolab Dala

Sample Idend

B163L PHI/[BL63Z FHI|BI833 PH 1634 FHI|E1638 FH4| k1635 PHS ($1637 PHG B1638 PH? EI&]E‘PN'{

Depth (m)] o490 110 045 040 050 tae | o3 | oo 0.50 =
Sn;ﬁl-:'l-';;‘ SOLID | S0LM | SOLM ¢ S0LIL | SOLID “soLD | soLD | soLD | soLm 5 E
SwmpledDatef (> | N | N TN [ M [ a0 A (G | nd % g
Sumple Received Date) 020408 | 000408 | 000408 | 020408 | 00408 | 020406 | DO04.08 | A2.0408 | Q00408 E‘ =
_ Batch] 1 1 1 1 N i )
— Saumie..ﬂumhtrfs]l I 2 3 4 I 5 & 1 K 9
T'otd Sulphate B 71 140 =100 150 <100 =300 L7 1500 lg | IR0, €100 mpkg
1 I P T [ e | 8 | s f 14 | mind| <3omeg
=03 =03 =03 __;EIE. <.} <03 <03 <f1,3 «<[1 H1:.r--1'-]_'25r <0.3 mpkg
''''' 1 30 3 | % | 2 | 19 T 1B [1Mias,] <5 mekg
1 Bl 14 e | @ 1 7 <4 | v “bmgin
k3. I& T | e | 1 14 12 E T TR, [ <2mphp
={.6 <06 <04 0.6 =06 T {6 5.1 =06 T™I28 ] <06 mpke
15 19 n 16 I k]! 1t 6.7 4 M| <0t meiy
=3 <3 =3 - _"IQS_ <3 <1 <3 =:_3_ N <3 TMIZ ;| <3 mpikg
inc a1y @ | s ® 1 as 4 e 1’ |vize,] <2Smeng
[Wier okt Sobplocts ma 804 3:| vt 1,01 n.H5 (1 ckd 0.039 .00k oeic | ooa 0.1 0626 | TMOSE,| =003 g1
Toeal Ovpani= Carben 03 az | - - - - N - .| aow
“Mbums Presence Screen P devwrn Lichorivs . - - - - - - M . P - "'!-'-M-EI'&T ROME
H;-H Yolur B2 734 iy 197 | 7es T g0 CFES 18 :I'H]33‘.. <100 BH Unicd
bogphue 31 bimier mSOLBRY - 8041 . PR B . R T e | o003 e

-

All results uprﬁsg_uu

a dry weight basLs.
Bate 11 04,2008



" 13017075 socsedited

validated ALcontrel Laboratories Analytical Services ‘
Preliminary D Table Of Results . ::IE:DHHI'::::::?H
i # Shown oo prev. repon

Job Number; DENGA30/02/0] Makrix: S0OLID

Client: Envirclab Location: TUDOR WAY

Client Ref. No.:  22852-4107 Client Contact:Envirolab Data

Sample Identity] 8164051 | 21641 52 E‘:_:f";ﬁ Bi;f“;g llﬁ;i leJsm;s] :aj-n

| Depthim)] oo | 0w | see | sxe | v f e [ || pE | o
____ Sample Type| 5oLIp | 50LID | SOLID | sOLID | SOUB | SOLID _ g =]

_ . Sumpled Date ul o g
_Samplemﬁ;;;ﬂ_ﬁn}; (20004 | 500408 | 020408 | 010408 | (DO40F | 07,0408 & “
sampEr o : — e s i el _ |
mm_s:::ipln Mumberis)] 10 | 1 iz 15 2 | ow | |
Total Sulphate #50 591} - - - - Tad12e’y | <100 mpig]
asemic . F 1 | AR R T T T T T T | <30mghe

os | ea | - | - { . 0 TMIZS | =03 mpikp
) T RN P - ) THIZF,,| <45 g
. s B S Hatamaas - R e s B Pl e
o w | M| - o o T™IZ® [ =2 mpke
0.6 <06 - - - T™MIZE | =06 mptp
o - 15 T ) i TMIN E 0B mgkp
<3 <3 - - THE 26, ﬂmg"'i.gﬂ
tmc 180 130 o T T it smeng
wo ol bmbaansovt bl e0003 | ooz | - 4 - | - | - | TMU9H, | <D.003 g1
Total Organic Carban | 20 | 20 | - | - I R T [l zm
Asbcsln.s- I.;Tﬂl:ﬂcﬂ Scrern h - - - - Tw™oat NONE
(et vatue 694 748 | 837 560 B.6D B4 3 TMI3T,, <109 gl Ui
“mm: smz:lﬁuusm;uﬁ - - 0012 0.614 0.021 2012 Thor _wfrm;ﬂ
lh F—_._..
"Ali resnifs expressed on 2 dry weight basis. -
Date 1104, 20018



ALcontrol Laboratories Analytical Services
CEN 2:1 ONE STAGE BATCH TEST
WAL ANALYTICAL RESLLTS REF-CEN12457-]

hass Sample inken (kp) = 020004 Moisture Coment Rdio (4] = 14 R
hdass of dry eample (kg) = a.17s LDiry Maner Conleot Rargp (%) = RE7.5B
Parrcle Sze <dnm = 1 AL H

Joh Number MHHB06430

Baich 1

Sample Mamber{s) 1 Stable Moo
reacthre

Sampied Date -
- loen Wasie Hazardowg Hazardows
Sample 1dentity 81631 PHI Lundfll | Wanke b Non- | Wate Landfi

Depih (m} &.40 HE-::;?;:II

Solid Wesie Annlvsis
Totn! Crganic Carbon {%) . - .
Loss an lenition (%) , -
Sum of BTEX {mg/kp] - . R
Fum ol 7 PCHs (mpfig) - R .
Mineral Tl impg) - - -
FAH Sum of | Himgfeg) - -

pH (pH Units) - - -
AMC ta pH T (molfk) - - . .
ANC 1o pH 4 {molfcp) - - - -
2:1 comc” kenehad

Lapdfi]l Wasic A Criterja Limits

Eluste Anglysis C; Ay 124573

gl e
Tole| Adknlinsty ms CoCO [ Step CEM 2: [} 40 [ - - -

Lesch Test Inivrmaticn
Dhniz Preparsd DE/D4AE -
Iﬂ{ {pH Unii=) - -
Conrductivity [5iom) - -

Tempemure ) -
Voluroe [enchon [Limes) 0,325 -

VYolume of Eunts VE| (Lites) -
Solid Resnlts arc expressed on & dry weight bosis, after comeetion for moistare conient wihere gpplicable

Supplemential Report



ALcontrol Laboratories Analytical Services; . "
CEN 2:1 ONE STAGE BATCH TEST SER

[WAC ANALVTICAL RESULTS REF.CEN12457-1

Mass Srmple taken (k)= 021033 Moisture Coment Ralbo (%) - 1988
Mess of dry sample (kg - G178 Dry Motier Comend fmie (242) = Ry 4T
FPanicle Size <dmm = =25%

Job Mumiber 2008406430
Barch " Landiill Waste Acceptapre Criteria Limits
ic

Sample Nimberis) . Stahle Non-
- reaclive

Snmpled Thaie

Ineri Waste Hararinus Huzerdous
Sample ldestity BIGC38 FHT Landfill Waste iz Nan- | Waste Lagdfl]
Depih {m) .20 Hazardoos
Solid Waste Analysk S
"Total (irpanic Cocban (Ya) -
Lozs on Pgmitson (%) -
Sum of BTEX {mpfkg] z
sum af 7 FCBs E'mg."xs} -
Minernd O3] {mp/kE) -
PAH Sum of 1 Tmekg) -
i (pH Uniis) -
ANC 10 pH 7 {(molfkg) -
ARC 10 gH 4 molkg} -

Eﬂ::::“ I:] o oo Limbi valtes [ ) loa -
) mil velies for omplianer loaehing 1451 osing
Eluate Anulysis C Az EN 12457-3 a1 L/S 1 Lhg

Tuoie| Alkalinily as Ca003 (1 Sep CEN 310 18 6 - - -

Leach Test lniormation
Daie Prepared {R/4108 -
pH [pH Unitz) - -
Comdurtivity (pSfem) . .
[ Tempermture (C) -
Vodume Leaclant (Liresy 1.315 -
Waolime of Ehmie YE] {Litres) -

Solid Results are expressed on o dry weight basis, afier carrection for moisioe conterl whers appliceble

Supplemental Report



Al.control Laboratories Analytical Services
CEN 2:1 ONE STAGE BATCH TEST

WAC ANALYTICAL RESULTS REF:CEN12457-]

Mass Sumple @ien (kg = [ Rt Maowsiure Contert Rodio {%) = 13.33
hHItSS of dry =ampte (kpl= 0?s Thry bintier Content Racio (%) = 7439

Partjcle Size <dmm = 00y

Job Mumhber ADGEDRA30

Landfjl] Waste Acesptance Criteris Limiis

Heultch 1

Sampk Number{1) 10 Stuble Mon.

Sampled Date - reaciive

Inerd Wasie Hatardous Hazardoos
Sample Identity AECdd 5] Landfil | Waste in Now | Wasie Landfill
Drpth {m) 0.5 Haznrdoos
- . Landill

Solid Waste Analvsis

[T odo! Orpomic Ceebon (%) - - - -

Loz oty Lpmrtlon (%) - - - -

Surn ol BTEX fmefg) - - - -

Sum of 7 PCAs (mpe) - . -
Minera] Cil (oAt} - - - -
PAH Sum ol | 7 {meie) - - - -

IrpH {pH Units) - - - -
LANC to pH 7 imolkg) - N . R
ANE to pH 4 {molkg) - - - -

Copr® iz 2:1 .
Eioate Analysis shunte 21 eome” bacher Limit valegg for complsnts leachtng 1ot ualge k8
C; Ay EN 134573 at LS 10 Ve
mEl m

Todal Alkwlimiy as CoC03 (| Sl CEN 2:013 25 k1] - - -
Leach Test [nformation

[=ie Preponed AR08 -

BH (gl Linits) Z .

Corductivity [pSfem) - -

Temperatuee {°C) - -

Wolume Legehont (Lies) 0292 -

¥olume of Efune VEI {Lires} -

Salid Results are expressed on & dry weight busis, afier correction for moisture content where applicable

Supplemental Ropert



ALcontrol Laboratories Analytical Services

CEN 2:1 ONE STAGE RA'TCli TEST

LMass Sample taken (kg) =
hincs of dry sampie [kg) =
Fericle Size <4mm =

WAC ANALYTIHCAL RESULTS

02233
017
=G0

Moisture Cooient Rolio (%)=
Dty Matler Content Ratio (%) -

REF.CENI2457-1

2754
78 3%

Job Mumber

2MB064 30

Bxich

Lamifli Wesie Accopianes Crileria Limits

Sample Namberis)

1

Sampled Date

Sample [dentiny

Alidl 52

Depth (m)

0.05

Solld Waste Analvsis

[Fotal Crganic Corban ()

Loas on Egnition (54

Sum of BTEX [mp'kg}

Sam of 7 PCHs (mafg)

Mimeral O {mgfkg)

PAH Sum of 17{mpkp]

pH (pi Units}

AMCIopH ? {molkg]

ANC 10 pH 4 (meldp)

Inert Waste
Laadiill

Siahle Man-
reatthee
Hazardous
Wazi¢ o Moo-
Harardous
Land[Hi

Hezardons
Waste Land il

Eluate Aoafysis

Coor” i 2:]
ehuale

C,

Limit valuwes

Rnmee leaching 1

EN 124573 mi It

sine BS

Tot] Alkalinity a5 Caf 03 {1 Step CEH 2|}

19

Leach Test Infnrmaiion
hDﬂlb Preparsd

QR/04/08

pH (pH Dniis}

Conductivity [Siem)

Temperature (°C)

Volume Lenchom [Limes)

Q.3p2

Yolume of Elunir VEI (Litres]

Salid Results are expressed on o dry weight bosis, after conction for mofsture content Where vppicable

Supplemental Beport



ALcontrol Laboratories Analytical Services
Table Of Results - Appendix

Job Number: (8/06430/02/31
Client: Envirclab
Client Ref. No.: 228524107
Report Key : Results pxpressed o= fe.p.] 1.03E-07 is equivekent t0 L1
NP Mo Delermination Possihle * Subrontracted tes
MFD» o Fibres Pelecied " Result proviously meparted {Incremental reports poly]
# 150 17025 oceredited M MCERTS Accrediled
PFD Possible Fibras Delcoted EC Equivalenl Carbon {Arometics CB-C35)
Mols' Melhod defection 1imits are not always achicvable due 1o various circumstances beyond our control.
Summary of Method Codes contained within report : 72|55 |ez|F¥E
&
Method L . S d|54 g | em
No. Reference Description 7 E Ag|td |2 2
TMODI |in - bewse Method Screening f Bodls for Fibres WET
Method 25208, AWWAIAPHA, 20 L L
Thid43 Fd_ 1900 / BS 2690, ParlL09 1954 Diet=remination of plkal ity m aqissous snumples Ha
TMo98 ”E;l”"l‘f:;;m“- AWWAAFHA, 200 1 ication of Sufphale asing the Kane Anslyser v DRY
.
TMENE EHT;:SME' AWWARPHA 20 |1y 1o ination of Sulphoe using the Kone Amlyscr v v DRY
Method 3 12008, AWWATAPHLA, 20t
TRIZP |Ed, 1999 Modified: US EPA Dreterminaiion of Metl Canions by TRIS Emistion Specirometer DRY
Meihod 3)HIB
Methad 31208, AWWATAPHA, Hith
TKI1Z% [Ed. 1999 " Modificd: US EPA Determunation of Metal Catians by RIS Emisnen Spetgometer ¥ bRy
Methed 3C50B
Sl 31208, AWWAAFHA, 20th
TM12D (Ed. 19949 Modified: US EPA Dretermination of Metnl Catians by [R5 Emigsion Speswromeier v ¥ DEY
Method 10508
TK13Z |In - houss Method ELTRA CSBH Cpotdors Cride v v oRY
TM133 [RS 1277 Pan 3 1940 Getermination of pE in Sod s Water using the GLoH pH Meter | v WET

* Applies to Solid samples onfy. DRY indicates samples have been dried a1 33°C.

YA = not applicable.



ALcontrol Laboratories Analytical Services
Table Of Results - Appendix

Job Number; ORMDG430/02/01
Client: Envirolab
Client Ref. No.:  22852-4107

Summary of Coolbox temperatures

Baich Ma. Coolboy Temperature (°C)
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envirolab

Cale; (8 April 2008 Envirolab
Your Ref: 22852 Unils 7 &4 B
Our Ref: 22B52-(4107-010 Sandpils Business Fark
Praject Manager: Karf Bizsett Motiram Road
Hepart 1o: Karl Bissatt Hyuar
Cheshire
SK14 3AR

Interim Test Report

Samplels) ol Sofl from Tudor Way,
Received fom RSK Group plo
18 Fropmore Acad, Heme! Hempslead, Hertlordshire, HP3 9RT

Crale of receipt 31 March 2008
Cale of gnalysiz 31 March 2008

Mathod Statemant

Speciated TPH analysis is parformed in actordance with procedures A-T-022 using GC-MS wilh Head Space & A.T-
023 using GC-FIL.

PAH analysis is parformed in accordancs with procedure A-T-018.

Loss on drying analysis is perffarmed in accordance with procadura A-T-020.

Subroniract analysis was submitted to a laboralory on Envirglak's 2pproved vendors list.

Prepared by Approved by:
Thi Mehabb Louise Adams
Heporting Analylical Chemizt Aszsociale Direcipr - Operations

Opiniens and |Rlesprelalions axprassad herein am outslde the scope of UKAS sccraditation, .
Tenla muriad "™ In Lhis report ame nol meiuded In the UKAS Accredilabion Schedul # for Envirolab. #HICERT!

W, 1437 Amakyticat rasuils roflec! the guality af the sample 81 (he thise of analysis only. s

Hepmrt No. PRRSZ-010-44107)
Sita Mame: Tudor YWay
Dare: 09/0452008 Infisd Fage 191 &



envirelab
|Eaviratae Rat.

£ Iz Fad

g E E B1631 | E1632 | BiS34 | A1635 | A16aT | miean | G163

L
ILmdron PH1 PH1 PH3 PH4 FHE FHT PHT
hplh{ml [ 1i] 110 X 1] =D 0.5 0zD 0.5
[MTEEN AToad| vIN| <001 =001 0,01 0.01 <001 =0, =001
Banzane, aToz| | M) <00t .01 0. 0.3 <061 <00 .41
TP By, ATz | ¥ WL <DGT «0.0% =0,H =001 {01 =0.H =001
|Ethyt Berisenes Atz | ¥ |8l -np ol <01 0,01 0,07 =001 .01
m A& p Ryberes rdz2] ¥ W] om <.+ < <001 | 0,01 0,01
o Xyher Atoz] ¥ M| o .01 <01 .01 L) | 0,01 <001
Allphaticy G5-CEy AT-E] Y [N]| <042 «001 =0.07 <0.01 =001 1,0 <001
Aliphstlcs sCE-Ciy ATl Y N| 0 EiLi| 1,01 0. Y| «m 0.1
Bllphmilcs ~C8-018, aTox| yH| <0.0% 107 b=l «<0.01 o001 =00 001
Allphsbes 280 RC12, ATG | YN =01 < =[1.1 <01 k] 76 1.9

Iphoties =G L5, ATo] ¥ |H <t 1 A | =f.1 =01 o1 1.8 &7

[Aliphallce 2L 16-C8y aToal v ] <0a <A1 .1 <1 <% 0.5 17.9
ANphatics 2C21-LI0y ATaz] ¥ N .1 =01 =01 =01 0.3 B1.9 4.1
Tl Al i A L] o1 0.3 =01 =0, L=V A ] 110.80 5.0
Aramsles wCrTly anTaz | Y M| <001 =001 =0.01 <01 «=0.01 e <001
Aromplics »CE.CR, AT Y(H]| =07 =0.01 <0.01 .01 0.0 <0 i 1.0
Al e =0 10 ATER| T |N] <00t «L.0H =0] .01 .01 <041 <.
Arcmptics sfrig=C12, | aTo| ¥ [N < <01 .1 <1 o1 e 1.1
Arpmetics sE12C16, | AToB] TN a4 w11 L .1 0,1 19,4 18.9
Fm“.-.mmm. st | rdu] B <1 ={.1 <1 0,1 <01 L
Arommles =270, ATl YN -c"JJ =1 0.1 w1 =i, 1 <1 «=f.1
Todal Armaticy Y|{H| a3 i8] =01 <01 ulk1 15.40 18.80
TP *|ni aa0 <01 Y .t <01 | 1aozo | sasp
[Alphatice & Aromalica)

Table 1 - Sall Speciaied TPH Resulls {magfkg)

RAepor Wo. 22853-M0-(4107)
Slla Mame: Tudor Way

Date: 03042008

iritial

Page 2 gl &




[Erirciat Rat

£ |g|a

o 13

@ =B} oetean - | Eveag -

8 oo

= wl=

o
Lowtillcn FHT FHr
Depth {m} a0 050
Haphthaigney, ATy Y W] 0. <010
Pucroh i Ry M Py AToIR] ¥ [H]| =001 <00
mzenmplheney AToia| ¥ EM ol <081
Fluorene, aT-me| riH| <001 <0.01
Fhmranihennm, aTm | YN &1? =001
Al rp ey, atonn]| v N 0,11 <41
Ly ] ety AaToe| FIN 5.5 =001
Ip-fnm. N X ] <041
|nm1[-jnrnmm. a1 rN| 009 o.M
|chm aron|rIn| o2s <0
Benxe [b] Nuorsmbens,
Bave Tk} Muoranifse | AT-0L8 | ¥ N 0.5 <01
L
| B [4] Eryrie, AT-me| YN 018 =0,
rmandm-ed‘npmm. srqup| YNl -0M £
Iblm [oh) snjlwpoanne, | A-T0E] YH 101 .01
laanen [ghl] paaryisre, AToig| ¥ 4H ] <001
[Taisl 1% FAH Rapored Yi{N| 228 o

¥ D [0 coeigion Banya 1] Tosesmnena 606 Bonzo (k] Meoranthinm B detoiad As oo v,
Tabie 2 - Sull PAH Results (mo/kg, expressed on a dry welght basiz)

~ Samples nol MCERTSE - See MNate 5.-

Aeport Mo, 22B52-010-[a107)

Sile Mame; Tudpr Way
Crata: 042005

Iniial

Page 31 5




envirolab

[Emvirotoh Fie,
1]
E |2)p
E .E-. ol ersa B1ER2 21633 B1E34 il ]==L] B1635 neIr
LY
£ |
pne-
|ocatian FH1 FH1 gua/ PHZ PH4 PH5 FHE
Cmpih (] o040 1.14 < 0.45 0.4 5D .40 033
ERTTT T T aT-ma) v | ¥p O81 =@t <0.h <01 =0.0% =00 .M
Acenaphihylenn, AT ¥ N[ =001 =0, 0.0 =00 <0.0% =l.[H =0.01
Butetibpit beaten ATme] Y] Y 0.0 =0.01 0.0 <003 <0,0% =0.01 <001
|Fluorenpy ATmp) ¥ ¥l <D0 =001 =001 <00 o101 =0 <01
P Mt Ry ATme| vy o002 20 M =001 LA 0,01 <@.01 =201
LLILET T aTaf Y[ Y a.m <l < =0.01 ool <0:0% <0.01
IFh.mmnHmn:“ ATqHE] Y] Y n.oa <0.01 <41 1] <0.01 =001 om
— sras) e[ 1] oo4 00l | oot | oo | o | cnor | oo
IHm {a] ol buracann, AaTay ¥ |Y 0.0 <0.01 Xl | =0.1 o.e1 <00 o.01
Ty Bty aToialr|r a.05 <0.01 =0.01 i o.M 0411 0.01
Bend [b] Nucearihamn,
Sanro (k] Hupranthane  |aToia] ¥l Y o.o7 ¥ | 141 <01 <. =0 <70t
L]
IBIﬂlﬂ-ll]' Py raman ATmal ri¥| 005 =00t <0.0% =0.01 o101 .01 =M
ilndm N2d-=d] pyreney JATO1F] FAY 0,01 ~1.0%F <0.01 <0101 <0.01 =01 =0,
Ioanans |wh] anitracermy fAToG| ¥]¥Y] <001 0.0 <0.6% <0.01 =0.01 0.0 0.0
benzo [y parylena, AT YEY| 002 <0.01 <0.H =01 <0 .01 <h.01
Toasd 16 PAY Aeporied b L | 031 0.0% a.m 0.4 003 [LE 1] 0.0

2 Oum o cochfien Borga i3] Nussanibeno and Beaze |k| Bocsanthona are reposod 06 ang valuc.
Tahbie 2 - Soll PAH Results (mg/kg, expressad on a dry welghl basts)

Subconlracl resulls 1o lalow.

Moles
1. For defaied malrlx descriplion plesse see ajlached shee.
2. Analysie sullized "1 were perormed on the sample air drled at <390

3. Analysis suflized "5 were performed on the sample as received, Where resulls are expragced 00 a dry weighl baws. 1he samples wora
ovan dred g1 857C.

4. Matural stones and debrfs are eactuded from anakyses.

5. Coarge granufar malerial such as conerete, gravef & brick are not MCERTS accredited i they chopriss ihe major pan of he sam ple.

Reporl Mo, 22852-0 0-[4107]
Sile Meme: Tudor Way
Datg: D3A04/2008 tnillal Page 4 oI 5



5

4

[Emvirclak: Rt
B BEXE aleid B9 81535 BIEIE Me3ar B1638 BiG30
|L=eallan PH FHA PH2 PHI FH4 FHS PHE PHF PHr
Clagin {mj} b 110 .45 a0 0 oaa .25 oagn 050
. e Wada
T Chy Clay Clay Cley Clay Chay Clay S | G
Ligda Lignt Lighi . |
Colour Birowen Browm Brovwm Becwin Borart B a Mixed Mined
Conabstrney Fimm ‘Wary Flirm Syl Firm Firmn Very Firm Fm Loose Loose
J50ma Siones b1 Ry (] Yoo, by -] Yag Yes Yes Yes
=20 Bfones Mo Ne Ho e hao Na Mo byt R
Zone Vapeiolion Mo N No No ho Mo Mo Mo Mo
[ ey Wl Mo o Mo Ma Mo Mo Mo Mo Mo
I:Sln'mg Oedoiur Ma Ma Mo MO M Ma Hio Ha Ma

Repor Ba, 22A52-010-(4107)
Sila Mame: Tudor Way
Dt (0420408

Tabda 3 - Sofl Mairix Table

Initial

Fage 5al &




ALcontrol Laboratories Analytical Services
Sample Descriptions

Job Number: 08/06430/02/11 Ciroin sizes
Client: Envirolab <t 06 3mm Very Fine
Client Ref : 228524107 0.lmm - 0.063mm  Fine
0.1mm - 2mm bMedium
2tym - 10mm Coarse
=>10mm Very Coarse
o
Sample kdentity | Depih {m) Colonr Grain Size Descriptinn =
=
E1631 PH1 040 Brywn <1 BE3mm Clay with some Stones i
B1638 PH? 0.20 Lieht Brown 0.1mm - Zim Sandy Clay with some Siones I
81640 51 0.05 Dark Brown 0. 1mm - 0.063mm  |Loamy Sand with some Vepctation I
Elgd] 52 0.05 Brown 0.1mm - 0.063mm  [Loamy Sand with snme Vepstation |

* These descriplions are anly tniended 1o ool os 2 crass check if sempk identities are questioned, and to provide u log of snnple matrices

with respect (0 MCERTS validotion. They are aot iniended as full geologien] descriptions.

We are geeredited 10 MCERTS far sand, ¢lay and loamdapsail, ar any of tese malorials-wliether these are derived {rom ootemlly ococuming

soil profiles, or from fifl/made ground, os lone ns these materinls constituee e miajor part of the sample.

Cilber coarse gronodar maleciols such s concrie, grovel end brick are ot occredited iT they comprise the major panl of the mmple.

! Sample Descrplion supplied by client




Validated
Proliminary !
Jab Number:

Client:
Client Rel. No.:

ALcontrol Laboratories Analytical Services * 150 17625 wcerediies
Table Of Results *' MCERTS aceredited

* Subconracted wes
n SRheum on prev, repor

D8/06430/02/0] Madtrix: LEACHATE
Envirelab Location: TUDOR WAY
22852-4107 Client Contoct:Envirolab Dala

Sample Tdentiy

BIG6Y1 PHi|BL63E PHT| 81640 51 | Bisg) 83

Depth {m)| 0.0 0ap oo% i ; —
Sample Type] SOLID | 5oL | sOuD | SOLID 1 e g
Sampled Date ; 5
Sampis Received Dafe] 200408 | 000408 | 020408 | 20408 % o
Baich] ! I I 1
Sample Nl.lmh:r{s}l L B 10 11
IArsenic THanbved (MRA] {BCF4S) 12 15 arT ™ TWIS2 | <075 ugA
oeon Discatved (MR {ICT-M5 ] <20 9 =30 e Tedls: | <Hoppd
Il:.dm'un Dhzsotved (NRLAJ FICE-MEY <022 < 11 o) 22 TMIEZ | <032 wpl
lklmlnilu. Dusshea Ay tekas | <) 2 <1 < ™IS | Tugh
||"'wp=r Divaved iy enabiey | <1 <l & T T MLz | <l g
| P ——— s Il T 14 2 | THMISI | <04 ugd
s IEE R ts <15 ™IS [ <15ugh
iSd:n]ulL Lyuasdved w_::lcr.a.ﬁ)l 2 =1 =1 =] i TiA151 =l up
Zine Dissabved (NRA) ICP-MEY <5 <3 <5 <5 TMIF2 | <5 upn
Ibviccoury Divsalved geRA] (ovary  <0H .01 0. <fh0 ™83 | <bot upt
[Todol Alnlinity 2= Cal03 [WEAM 36 [} L} 40 TrAD43 <2mg

Date 17 O 2R



ALcontrol Laboratories Analytical Services
Table Of Resuits - Appendix

Job Number: 08064 30/02/01
Clicot: Envirolak
Client Ref. No.: 228524107
Report Key : Restlis exprassed 15 (e.g.) 3.036-07 is equivakent 1o | 03x107
NDPF Ha Getermination Possible ¥ Suhconirocted sl
HFD Mo Fibres Detecled B Result previously mpored {Tocremetial repons aaly)
# 150 17025 sceredifed M MCERTSE Accredited
PFD Possible Fibres Detected EC Equivaleat Carbon {Aromnkics C8-C33)
Nola: Method delection kimits o not always achicvahle due 1o varisus eircumsiances beyond oor eontrol.
Summary of Method Codes rontained withio report : 4 E - g v |0E
n
——n m— . hulll - E a3
Melhod — 151E8|e5 |52
No. Relerence escripfion ag|e a‘ -2 E
Kcihed 232008, AYWWASAPHA, ZHh Lo s
TMD42 Ed, 1999 BS 2690 Pen |0 1984 Dergrmination of alkalinity in aqueows samples MNA
TM152 E—.m;;ma, AWWARPHEA, 30M |4 iysis of Aqueous Samples by ICP-MS NA
TMI183 BS EW 23505-2002, (BS 6068- Dxeetitination of Troce Level Meroury in Wuners and Leachates MA
27420023 156K 0 580 JR924 3 ity FSA Told Yepour Ademic Flepmscence Spectrometry

' Applies ta Solid samples only. DRY indicates sampies have been dried at 35°C. NA = nol applicabic.
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Job Mumber: 08/06430/02/01
Client: Envirolab
Client Rel. No.:  22852-4107

Summary of Conlbox temperaturcs

Batch Ne. Coolbox Temperature (%C)
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envirolab

Dale: 09 April 2008 Envirolab
Your Ref: 226852 Urils 7 & 8
{ur Rek 22B52-(40363-020 Sandpitzs Business Park
Project Manager, Kar Biasett Matiram Road
Report Ta: Kar Bissett Hyde
Cheszhira
SK14 3AR

Final Test Report

Sample(s) of Water Irom Tudor Way.

Received from  RSK Group ple
18 Frogrmare Raad, Hemel Hempslead, Herfordshire, HP2 9RT

Dale of receipt 02 April 2008
Daie of analysis 02 April 2008

Method Statement

Specialed TFH analysis is periormed In accordance with procedures A-T-022 vaing GC-MS with Head Space & A-T
023 using GC-FIR,

PAM analysis is perforped h aceordancs wilh procedurs A-T-019,

Subconirget analysis was submfiited to & lgboralory on Envirolab's approved vendors list.

A copy of the report is aliached, aceredilation status is delziled on the report,

— Frepared by—- - ApOvEd by -
Thi McMabb Louise Adams
Reporiing Analyticat Chemist Aasocials Dirgclor - Ooerations

Opindons and inlerpralations expressed heretn s outaide the soope of PKAS scoreditation,
; Testz marked 7 In this reporl are not Included in the DAS Accraditallon Schedube for Envimolab.
Wa. 1247 Anlylical results reflest the quallty of the sampls at the ime of analysls anly.

Repon No. 22852-020-(4036)
Elle Name; Tudor Way
Diata: 15/04/2008 [mit[al Page 1 af 3



envirolab

Erwircian Rol.
El=
E E H11513
= L]
Lacallin BH1
MTBE, AT ¥ =1
|Berreney, Tzl ¥ =
Toluvare, ATO228 ¥ <9
kErhri Banzaney AT ¥ =1
m & p Byleney ATl ¥ =1
O Xylans, Ao T =t
LAJiphathes CE5-GE, aTpzal ¥ =1
lalrphathas »GE-Coy Aam| T <1
Abphatics ~=LB-C10, WTHE] Y <1
Adlphabics =C10-C12, AnTHL2Y ¥ <5
AR phalics 2CIA-C1E, TR Y =5
Adlphal s >IR3, AS-E T L4
Abiphalies *C21-C18, ATam] Y =k
[Tolal ARphatics ¥ <5
ArTHT hes =50l A T02 ¥ <1
Arnmables 08 -Gy ATdl Y ]
Armmlicy #La-010y, FRE--r] B <1
Aomalies =L10-C12, Lo L] L) <
Aromalkes =01 2018, AT ey T <3
LApmatios = C18-Cl1y ATD23] Y 5
pAromalicy »L1-C38, | ATO2I] ¥ =5
[Total Aramalkes ¥ 5
[TPH r 5

hwmmucs L Aromaties)

Report No. 22852-F20-(4036)

SHe Mame; Twdor Way

Date; 15042008

Tabla 1 - Water Speclatad TPH Results {pgif)

Itk

Fage 2 ol 3




envirolab

FEmrh'nlab Red.

E |5

I =] Hisiz

u o

2 &

o
Lewsaliean BH1
Neghthalenay LAELH] <0.M
AEHnD RNy, aTma| ¥ .01
Acohaplhene, atais] ¥ <Q.01
Fluoraneg ATatp) ¥ <007
|#henanthrenes AT Y =01
Anhraceney ATOIR] Y =0.01
IHuummhnm. HEO1R] Y .01
|ann,. AT01E) Y o1
|Benz [a] snihraceme, AT-OEf ¥ <00
Chryrtent, Arof ¥ =081
Banzo [b s o,
Banze [K] fluoranthers | &-T-008) T =0,
'R
|B-un:m [2] pyranes LR e -] B =.0H
Ihsdnm [123=cd] pyreney | at-me| ¥ 3,
Dibare: [3h] mnlnracenc, | &T0is| ¥ <G,01
|Perza |ohl porylenes | aT010] ¥ =0.01
[Tatal 18 PAH Reparted ¥ 111}

# Due k2 coalution Bonzo [bf Muoranbhens and Bears [k] Fuoranivens 3re raparted 28 one i,
Table 2 -Walter PAH Results (pgf)

NHEes

1. Analyses suffixed 3" were parfomed on Ihe =ampie 'as received'.
2. Analyses suffived "= ware parformed on the filtered samgalke.

Repord Na. 22852-020-4D3G)

Sile Wame: Tudar Way

Cale: 1342008

Pape 3ol 3




Volidated |7 ] ALcontrol Laboratories Analytical Services * 150 17025 wcoredited

Prelimiasry I:I

Job Namber: O8/06405/02/01

Client: Envirplab

Clicot Ref. No.: 22B52-40136

Table Of Resulis

M MOERTS aooredited
* Subcomimeled 1esd
% Shown on prev. mpon

Matrix: LIGUID
Location: TUDOR WAY
Client Contact: Envirolab Data

Sampl= Tdentity] H]i!:.]s]lj
. __Beptia (m - E -
Sample Typei LEARD I % o,
Sampled Date| 31.03.08 ; :E;‘
J— c =
Sample Reeeived Date] 02.04.08 =
Batrh !
Sample Nomber{s) 1
Arscnic Dissolved (ICF-M5) | <073 TRiLSY | <7 ugl
ﬂBnrnn Dhissolved (ICP-MS) 42 TMISZ | <20 ugd

ThI 5T | =01 updl

ucmmium Diissobved (1CP-MS)| <027 -
|i7hmr|1ium Dizpalved (TCP-pA5) L ™15 ] =l g
||r:upp¢r Tissolved ([CP-ME] B4 L ThIST | <lEugd
£ad Dissodved [ICP-ME) Lg a5 | <o wgh
|Fi1:k:ﬁ::issnmd tICF-HS_J" 44 TMISZ" | <} 5uph
elcniurs Dizsal vad {[CF.MS) 2 ™IS | <1 upd
Zine Crissolved [ICP-M5) s T T st | s e
[Pdereney Eizsalved (CVAF) <011 THWI185 | <001 upt
T ol Atkallnily ee Sal0 800 Thiods' | <2 mped
Kulphale ts;»;;hsu} - L0 TMO9Y | <1mpi
pH Yolue 749 — N B THMI3F =100 pH Upuy

Erate 08.(H.2M8



ALcontrol Laboratories Analytical Services
Table Of Results - Appendix

Job Number: 08A06405/02/01
Client: Envirolab
Client Ref. No.! 22R52-4036
Report Key : Results expressed as (eg.) 1.03E-07 is equivalent 12 Laaxia”
eln Ma Determination Possible * Subcontracied 1est
WED Mo Fibres Delected i Result previously reported (Ineremental reports only)
¥ IS0 17023 accrediled M MCERTS Acercdited
FFD Passible Fibres Deiected EC Equivalem Carbon fAmomatics £3-C33)
Note: Mettiod detgetion limils are not alwoys achievable due 1o variows circumstances beyond eer canlml.
Sumtary of Method Codes contained within report rE|EZ| ez |0y
rolznlza sz
Method - IR
No. Reference [escriplion EElEa ™ b ae
Method 1320R, AWWASAPELA, Hih - T
TMO43 EL 1999 ¢ 5% 2690 Purt 105 1984 Delerminotion of alkalmity b queous samples ¥ Ma
THO9S "_‘Hf”']‘;'qgﬁm' AWWAARIA 2 | tion of Sulphbie using the Kone Andlyser v NA
TK112 [BS 1377 Parl 3 £550 Deelermination af pld in Sodt and Water wing the GLp1 pH Mater |+ MA
“
ThMI1SE ;’;m]:;: 258, AWWAIAPHA, 20kb Amalysie of Aqueous Samples by [CP-ME ¥ NA
TM183 RS EM 233062002, (BS ¢068- Delermination of Troce Leve] M ey in Walers and Letichans v NA

2742002 ISBN 0 320 3502 3

by F5A Cold Yapour Atemic Fluorescence Specl omelry

* Applies tn Solid samples only.  DRY indicates samples have been dried a 25°C.

NA = nol applicable.
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Job Number: 08/06405/02/01
Client: Envirolab
Client Ref. No.:  22852-4036

Summaty of Coolbox temperatures

Batch No. Coolhoxr Temperature (*C) H
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GENERIC ASSESSMENT GRITERIA FOR HUMAN HEALTH RSK
Residential Scenario — Private Gardens P foaour uic]

Generic Assessment Criteria for Human Health

Residential Scenario — Private Gardens

1. Model Sefection

The Genenc Assessment Criteria {GAC) were calculated using Risk-Based Comective Actlon [RBCA) and
Risk-integrated Software for Clean-ups {(RISC). RBCA was chosen for two reasons. Firstly, t uses the
Johnson and Etfinger (J&E) model, which has been incorporated into the cument bets version of the UK
Contaminaied Land Exposure Assessment {CLEA} model and secondly, RBCA accounts for differential
pressure in the ingoor air inhalstion pathway from both soil and groundwater. RISC only accounts for
differential pressure for indoor sir inhalation from soll. However, it is the only madel available to generate
values for the vegetable ingestion pathwaty and was used for this pathway. One disadvantage is that the
madel only accounts for dissclved phase hydrocarbons. CLEA was not used following the Environment
Agency's Frequently Asked Question Number 26 regarding the suitability of the Briggs et al algorithm for
chemicals with a log Kow =5

Z, Fatfiway Sefeclion

Pathways considersd in the residentizl end use indude indoor air inhalation fom soll and grouncdwater,
ingestion of sollfindoor dust, dermal contact with scil and Ingestion of vegetablas. CLEA zlsa includes the
cutdoor air inhalation and soil attached to vegetables pathways. Dutdoor air inhalation was not modefled, as
the indoor air pathway is typlcally more conservaiive. 50il attached to vagetables was nat included owing to a
caleulalion method not being avallable within RISC. A conceptual made! Nustrating the inkages modelled is
included [n Figure 1.

Within the model, the saelubility limit of the determinant limits the extent of volatilisation, which in turn drives the
indoor air inhelalion pathway. In cazes where the contaminant sdubility is exceeded, a reliable mathod to
derive GAC has not been detenmined, and the values calculated for ha soil ingestion and demna! contact
pathways are selected as the GAC,

3. nput Sefection

Where available, the published UK toxiclty data has been used. For compounds where Tolerable Daily
Soil Intakes (TDSN for both & child and an adult are published, the value for ihe child was used in line with
CLEA For Tofal Petraleum Hydrocarbons {TRH), toxicity and chemical specific parameters from the TPH
Criteria Working Group {TPHCWOG) were used. Due fo the tack of UK-specific data, default information in
the RBCA modal was used to evaluate MTBE. No published UK toxicity data was availakble for 1,.2.4- and
t.3.5methylbenzene. Data was caollscted #om  Syracuse Ressarch Corporstioh  database
fhitp:/fararw. syrmes. comfesc/physdemo.htm)  and  the Risk  Assessment  information  Systemn
{hite:Hrisk led. ornl. govicgirbintoxd). Toxicity reports have been generated by RSK in line with guidance in
CLRY for 14 of the 16 USEPA Polycyclic Aromatic Hydrocarbons (PAHs). The chemical and toxicity data
used to generate the GAC was derived from these repors.

Building size, paricularty height, is a sensitive parameter when considering the indoor air pathway.
Buiiding parameters for 3 CLEA house {two floors) and a sand soil lype were used in line with published
5GVs. An average groundwater depth of 2.5m was assumad based on typical UK conditions. This |s also
a sensitive parameter for the indoor air pathway, |f groundwater is shallower than 2.0m bgl or deepsr
than 3.0m bgl, the GAC should be used with caution since they could be over or under conservative.

4. GAC
The GAL were produced using the input parameters in Tables 1 to 3 and the GAC are presented by
pathway in Table 4, The hnal selected GAC are presented in Table .

Hauselepul G_ZDAT.doc
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GENERIC ASSESSMENT CRITERIA FOR HUMAN HEALTH
Residential Scenario — Private Gardans

Tabla 2
Additional Expesure Parameters used in the RISC Model - Ingestion of Vegetzhble Patheay
Parameter Value JusiFication
BExposure frequency 365 Mo, I line with paragraph 4.34, CLR10 for @ residential end use,
Ingestion rate forroot veg | 61.79/day | In line with CLR10 for @ 1—4 year oid, averaged for 1—4 year okd age
Ingestion rate for above from Tables 6.3 and £.6 ag the 14 year age group is neares! o 06
ground veg Bogiday | yearold used in CLEA Io assess reskiential end use.
F'““*“".'”“"Bgsgﬂ"’”” | p28yq Average home-grown fraction cakulated from Tabie 6.4, CLR10.
: . Published SGW: ugsa a soll omganic matter of 1%.  This s ithe
Fractian of angznic carbon | 0.0058 [H] equivalent of 0.58% TOC.
Hater Fraction of vegetabies grown i conlzminated sofl iz taken fom CLA 0 thal CLANGRS recognises as Detng ovarly targaneive.
Tahhke 3
Additional Parametets for Residential Scenario - Private Gardens - Inputs for RBCA Modet
Parameler Value Justification
Depthn muur!;tater 25m Assumed typical deplh In groundwaler based on RSK experience,
L0 lop of 1m Default from BN 2 for the depth to impadied sot
Depth bo base of 2 5m Taken equal to depth 0 wolerbearing unt to refect unsaturaled zone
affiected sol ' ihicknegs,
Affecied soilarsa | 40.96m? | Taken equal to foundation area (6.4m x 8.4m) of CLEA hause. BN 2,
Soil type — Sand n line with GLEA
Total povosty 0.46 [] ]
Widumetric wiarlor 045 ]
content CLEA sand from Table 3, BMZ as his is the mas! permeable CLEA soff and
Dry bulk densily 16 was used {o poduce fhe published SGVs.
Verlicat hydradc
conductivity A8
Vapour permeabifty | 7.205-12m° | Cakoutated fora CLEA sand Lsireg equakons in Appendix 2, BN 2,
Capilary zone 005 Cefz value for sand from RBCA as RBCA sand is gimflar bo CLEA sand and
thickrwss ) value is notincluded In BN 2,
;ma"b" aforgant | o ooea Modeling used 1% SOM (0.58% TOC) in §ne wih the published CLEA SGVs.
Sollwaier pH 68 Taken a: model default, which s ansldarsd reasanably consernvative for LC
Eﬁmwa f.4m Equal ta width of GLEA house (5.4m x6.4m), Appends 1, 5N 3.
Foundabon ares 40.96m"
Eoundaton 256 CLEA hrarse dimensions used (6.4m x & 4mj). Appendbe 1, BN 3,
perimelet -om )
Buiding .
BT S 48m CLEA house. Appendix 1, BM 3.
Eth Mﬁmmi;ate 12 Nodday | CLEA BN 3 for a residendial property,
Depthlo sfabbase | 0150 CLEA house. Appendée 1, BN 3 for foundslion o slab hickness.
Foundation crack 0.00125 Calculated using bulding perimeter and foundafion ares in line with |ast
fracticn _ ” paragraph of BN 3 {0.002m x pedmelenareal.
?&mgﬁ% 031 Assumed equat to underfying sal bype i assumption thal cracks become filed
- with soll over ime. Distaisslon for Equation 6 - BN 2 Underiying soil is assumed
Volumaticwaler 3 4 15 13 o be CLEA sand
contenl of cracks ' -
Indanefa ko
{ferental 30giemis® | CLEA house. Appendx 1, BN 3. ;

hte: Biefig hcles (B are CLEA ptficetions. BNZ, Versron 1.1 (ady 2004) B3 Version 1.1 (duly 2004).
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GEMERIT ASEESSMENT CRITERIA FOR HUMAN HEALTH

Rutidantial - Privale Garkns B Jaicue vacl
Tabka 5
Selected HUmen Health Garerle Aepesement Crileria for Retdontial Sconarko - Private Gardens
GAC Tor Groundwatar AL Tor Solis
Compotrd )i [a} [mgifk}
Mokals T — -
Arsenic 20
Cachmigm {pH &, T, 6] — - 1248
Chromian (kola) N - 130
Coppsr - 440
Ledd - 450
M ercury - 8 __ —
Selarr - 35
Hiche - 50
Zinc - - - aE0
Volallle Crganle Compounds
Bequrane 0 074 Rk
Towene (SOM 1%, 2.5%, 3% 5.2 a0, 7.0, 14
Elhyitenanes (S0M 1%, 2.5%, %) 12 B, 21, 41
Wyl i 11
WMeted Efunyd sbor 30 13
Trichonethian 22 0.86
slrachiomethiene 1A 1z
1,1,1-Trichiomethane 18 _ 1
11158 11,2 2 Tdrachimneinene LK B.8
Carbon Telrachiode [ 0.3
1-2-Diehiorpeihana ondd nen
Croorids 0.0040 0044
1.2 A-Trimetyloerzens 0.081 S
1.3.5-Trimethy henzene 0.05% 0.3
{E prr-Voiaiile Organlz Compounds -
ArerEaphdhe e 0.76 15
Amr.ﬂl_'l-.ﬂ“ 0.11 1.3
Anthracene HD 51,000
Bonzfsiantiracans MG G
Banzobiiuoranihene I EE]
Bi Bl 2] NO 1,400
Benznk fuaranthens WD ] _
Chryseme ND 5,4
Disenzaia Hiarthracens . ND 0.83
Flucrenthene [T FE)
|Flucmne ND 6,500
|indenod$, 2 2-cdimyene _ HD 8.3
Phanamttmena HD .00
Py 1 hD #30
Banzojeipyrens HD 1.1
INH#!thﬂm! 17 GIE]
Phizned - L] ‘“
Total Petroleum Hydmearbons "
LA hedic Hyrtroosrbons EC-EC, .4 23,000
FAdpreatic Hydrocarbone > EC,-ELC, ﬂ.ﬂ_ 170,000
Afiphatic Hytrexarhons =EC-Elyg 0031 53
Alphalic Hydreearbons #EGy-ECy; ik £ 500
Ahphalic Hydrocacbons ~EC-ECa WD §,500
Aliphatic Hyodrocarbons. >EG ECo, 116,000
Aliphatc Hydrocarmons =BG £l - 111,000
Arometic Hydmearbons EC.-EC 0.D&3 0.21
Arormsiic Hfﬁm‘bﬂﬂi‘ EC-Ela A5 21
| Aromatic Hydmashons *EC,-Fiyg 10 11
|Ammatic Hydroearons »EC BG4, 38 31
Ammatic Hydooarbank *EGy By HD 160
Armmatic Hyarecarons »EGuw-ECy - 1,400
Aroman: Hydrocarbors *ECs-ECg . 1700 T
Motms.
=+ Yahm nol applicabla e & kv yDLDLMY OF subcmnoe. WO valve ke o growndwats | g M cm| coamidpned B L],
GAL - Giarc AdHEamand Calana
MO - M damrdnd, Vakow pucarced sohubilly ik med b RBCA, Thetrarcaly Ose Com PR oyl rol deuck Imo 2
anfutipry yeth Migh eeough CononLNKoTS W fekh & SN, B ddhabiléy (VR g seTanded the poaneal palwoy e ncomelese
A, - Fuk-Hawnd Canmracism Actlon meodol, Yersoh 1,00 (23300, BASTH. 109€)
(o) So0 Tk 4 oy caLieton noace, wikiEd Livbwvn rouiidesd bt telTBe fg.imc
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Waters
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GENERIC ASSESSMENT CRITERIA FOR PHYTOTOXIC EFFECTS, PIPELINES
AND CONTROLLED WATERS

This appendix presenls the generc assessment criteria (GALC} that F5K considers are suitable
for assessing Asks (o

+ ‘egetalion via the uptake of phytoxic determinands through plant roots,
+  Water supply pipes constructed using conventional pipe materials, i.e. potyelhylens; and
«  Controled waters.

The GAC for each of these receptors is discussed in lum.

PHYTOTOXIC DETERMINANDS TC INHIBIT HEALTHY PLANT GROWTH

Copper and zinc can mhibit plant growth but are not nommatly hazardaus to hurman health. The
GAC far this pollutant finkage have been taken from Department of the Envircnment Publicaticr,
Code of Practice for Agricultural Use of Sewsaqge Sludge, 1996, The GAD for the phytotoxic
determinands are presented in Table A1. The table alsw includes nickel since this is alsp
phylolexic determinand and the Soil Guideline Value {SGY which is protective of human health)
for a commerdgial {5000magfkg) or residential without plant uptake {75mg/ko} is greater than the
AC o protect plant grawth in acidic sail. Therefore, the SGV may not be suilably protective of
the phylotoxic effects pathway.

Table A1: Generic Assessment Criteria for Phytotoxic Determinands

Determinand Generic Assessment Criteria [ma/kg)
| pH50+<55 | pHS5<6.0 | pHED =T pH =70
Zinc 200 250 200 450
_ Copper an 1{H} 135 200
Mkl 0 G0 5 110
WATER SUFPLY PIPES

Risks lo waler supply pipes have been assessed in accordance wilh the YWater Regulations
Advisory Scheme Informaton and Guidance Nole 9-04-03, dated October 20U and the flow

chart included as Figure-m in Lhis appendix.

The regulations inzlude a reguirement t¢ use only suitable malerials when laying water pipes and
laying water pipes wihout protection is not permitted at contaminated sites. The water supplier
has a statutory duty 1o enforce the regulations. Therelore, thes assessment s & guide, the results
of which should be checked with the water suppher.

Since water supply pipas are typically |aid at a minimum deplh of 750mm belgw finished ground
jevels, sample results from depths between 0.5m and 1.5m below finished level are generally
considered suitable for assessing risks to water supply. Samples outside lhese depths can b
used providing the strata is the same as that in which water supply pipes are likefy to be lacated.

Fepod No. 22852-R0O1D0) Appendices
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The GAC for this inkage are recorded in Table AZ and are based on recommendations of the
‘Foundation for Water Research Guidance Mote, FRDM48 Laying Potable Water Pipalines in
Contaminated Ground. 994’  COwing to the number of caveats and lack of research into
contaminanis thal could affect water supply, the water industry has undertaken research on a
project entited ‘Pipe Materials Selection and Specification for use in Contaminated Land'. Thiz

docurment will be used to update Ihe GAC for this pathway once available.

Table A2: Generic Assessment Criteria for Water Supply Pipes

CONTAMINANT ] | GAC tmaikg dried soil) ]
Corrosion L
Sulphate (S0} 2000
Sulphur (3] 5000
Sulphide 280
pH " Less than pHS
Greater than pHE .
Toxic Substances .
Antimony {sby i
Arzenic {As) 10°
Cagdmium (Cd) 3
Chromium (hexavalent} L)) 25
Chromium (total) (Cr} _| 600
Cyanide (free) o (N 257
Cyanide {complexed) (MY 250"
Lead (PE) 500
Mercury {HQ} 1 N
Selenium (Se) I3
Thistyanale {SCN} 50
{rganic Contaminants ]
Coat Tar 30
Cyclohexane extractable 50 ]
Fhenol 5
Polyeyehe Aromalic Hydrocarbons 2t
Toluene extractable 50
Pelroleurn Hydrocarbons 50
Notes: * denotes ‘it is not recommended that water pipes should be laid in sites whera
these subslances are identified or suspected'.

Repor Mo, 22852 R0 0y

Appendices
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FIGURE A%

FLOW CHART FOR WATER SUPPLY PIPELINE ASSESSMENT ADOFTED FROM
GUIDANCE NOTE 9-04-03

2 3}

rim site investigation i site remedialion 15

Haz site been

expized to potential report, is site Dompleigd, wilt_risl_: a]
gontarination (PRA)T termadiation proposad convenbonal pipeting
foor oihes purposes? ba acceptable
N
Identify
4 - comamnation

Do contaminant
concantration excesd
GAC in Table 27

ah site

Feport Mo, 22852-R01(00) Appenditaes
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CCNTROLLED WATERS

The GAC for controlled waters are presented in Table A2, in line with the Environmant Agency’s
Remedial Targets Methodology dated December 2006, the GAC for controlled walers are termed
‘target concentrations”.

The target concentration can ba denved by several means with consideration lo.

¢+ Whelher the substance is classified as Lisl | or List I substance by the EU under the
Groundwater Directive BOGS/EEC;

« Background concentrations in the aquifer: and

a  Published guidance such as Envirenmental Quality Standards thal are protective of
ecology or The Water Supply (Water Quality) Regulations 2001 that are prolective of
drinking water.

A list of target concentrations considered suitable to assess nsks to major aguifers and minor
aquifers are presented in Table A2, Those for a major aguifer ars taken from the UK Water
Supply (Water Quality) Standards where possible owing to the possibility of a drinking water
supply being within an influancing distance from the site or the possibility of one being installed.
The target concentrations far a minor aquifer are generally taken as Lhe freshwater Environmental
TQuality Standards where available owing te groundwater in minar aguifers commonly providing
base flow to surface walsrcourses.

Table A3: Target Concentrations for Controlled Waters

Target Concentrations {mp/l)
Determinand Major AqulferfSource Minor Aquiferf3urface
Protecion Zone Watercourse
Metals
| Arsenic oo™ 0.05"
Cadmium D005 : D.005'"
Chromium {total} .05 0.005, 0.1, 0.02, 0.02,
n ! 0.05, 0.05™
Copper i 2.0 £.007, 0.008, 0.0%, 0.01,
- ; o 001 0.028"
Lead 0.0z5t" 0.004, 0.01, 0.01, 0.02,
. . 002.002%
Marcury - oo 00017
Selenium 0.01" B Lottt
Nickel .02 0.05.01,0.15 0,15, 0.2,
- . G'Q:H: - —
Zinc 5@ 0.008, 0.05, 1.075, 0.075.
0.075, (.125"
Chlorinated Solvents o
_Trichleroethene 001" . 0.017
. Tetrachioroethene 0.01" |

Frapient Mo, 22832-R0O1(00% Appendices
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1,1.1-Tnchloroethane 0.0001" 017
1.1.2-Trichlorocthane 0.6001™ 0.4 |

| _Carbon Tetrachloride 0.0001" 0.00015

1.2-Dichloroethane 0.003"" 0.01"™
_Vinyl Ghioride 0.0005" 0.0005"
_ Tetrachloromethane 0.003™ D.012™
Trihalomethanes 0.1 D11 |
Chioroform - 0.012" |
Polycyclic Aromatic Hydrocarbons
Acenaphthens 0.0058° 0.0058'™ 1
_ Acenaphthylene 0.0058% 7% 0.0058"
Anthracene 0.000012"* 0.000012%
_Benzofa)anthracene 0.5000185 ' 000018
Benzo{b)Auoranthens 0.0001"" 0.000014'%
Benzo{k flugranthene 0000014 i
| _Benzeighijperylene ¢.o0002
Indenc{1,2.3-cd)pyrens ~ Mo data':gf
Chrysens 000014 0.00001 N
Dibenzo(a, hjanthracene 0.00001" 0.00001%"
Fhuoranthene 0000011 0.00001°
Fhiorens 0.0021* '™ 0.0021"
Phenanthrens 0.0p3= ™ {.003"
Pyrene 0.00004" ™ 1.00004
Benzo{alpyrens 0.00004"" 0.000015% |
B Naphthalene 0.01% 1 0.01%
Patroleum Hydrocarbons
' Total Petroleum Hydrocarbons | .01 0.01'4"% |
Berzens 0.001"™ 0.3
Taluene 0.004% 0.05'™
Ethylbenzens oo g.02™ a
| Xylene G003 o037 )
Methyl I-Bulyl alher 0.015% 0.015"%1%
| Pesticidas and Herbicides
Aldrin 000603 §.60001"
Dieldrin 0.00002™ 0.00003" %
Heptachior 0.00003"™ 0.00003" %
Heptachlor epoxide 0.00003™ 0.00003 """
Other pesticides 0.0001" 0.0001"1
Tolal pesticides p.000s" 000051
Endrin 0.000005 ! 0.000005""
B Total DOT 0.000025" "1 1.000025'™
Azinphos - methyl 0.000017 " 0.00001""
Cyfluthrio 0.0000017 " 0.000001
_Demeton 00005 "™ 0.0005™

Repart Mo, 22852-RE61(00)
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Dichlorvos 0.000001°7 0.000001"
Dimethoate 0.001'"1% 00017

Endasulphar 000000371 0000003
Fenitrathion _ 0.0000017 0.000001
Flucofuron 0,001 1% 0.0t
_ Malathion 0000917 0.00001""
' Mavinphos 0.00002""¥ 0,00002""
Omethoate ~ p.ooom7 0.000017!
PCSDs 0.00005" ™ 0.00005""
Permethiin 0.00001 000004
" Sulgofuron 0,025 00257
| . Triazaphos 0.000005™ ' 0.000005*"
Atrazine & Simazine _ 0.0p2"7 0.002'™
Bentazane Q.57 0.5"
Linuron _0.002™* .002"
Mecoprop _ no2 i oo
- Trifburalin 0.0001" 0.0001" |
Miscallaneous
Cyanide 0.05'" 0.05""%
Phenal 0.0001'" 0.03" )
 Sodium 200" 170"
Chiaride 250" 250" |
Ammoniurm (&% MHa. ) _ 0.5 {]5'_12‘
Ammonia (NH, a5 N) 0.0157 " 0.015
Sulphate 250" __400°T
Iron 0.2 17
Manganese DD_E"” 0051 ]
Aluminium 0.2 p.2'M?
Mitrate {as NO-) 50t gt 19 ]
Mitnte {as NG) | g.5'" 0.5 1%
Report Mo ZZBEZ-ROT(C0) Appendices
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Motes

10.

11

12.

13

Statulory Instrument 2000 Mo 3184, The Water Supply {Water Quality) Regulations.

Statulory nstrument 1988 No 1147, The Water Supply {Water Quality) Regulations, 1989,
Envronment Agancy. Minimum Roportng Values listed in Appandix 7 of Hydrogeological Risk
Assessments for Landfils and the Dervation of Groundwater Controf and Trigger Levels,
LETGNE. Note target concertration for xylenes is 0.003mg/| each for o-xylene and mip xyiene.
Stalutory Instrument 198% No 3184, The Water Supply {Water Quality) Regulations. 200 — slerm
of chinfolorm, bromoform, dibromochloromethans and bromedichlaramethane,

Targel concentration for Major Aquifer receptor taken as equal 10 target concentratien for Minar
Aguifer owing to absence of published guidance for PAH compounds other than thase which are
Carci neenie,

Enviranment Agency MTEE Guidanca.

Frastwaler Environmental Quality Standards

Freshwaler Environmental Quality Slandards for all fish fife (including game} and dependent
upon hardness range. Hardness ranges are: 0-S0mgl Callh, S50-100 mgll Catils, 100-150
mg!l Calls. 160-200 mod Cal0;, 200-250 mgfl Cald; and =250 mgil CaltO,,  The targed
concentrations ncluded in Table 3 are listed in order of increasng  Gatcium carbonate
concentrations.

Polycychs Aromatic Hydrocarbons (PAH): Priarities  for Ermvironmertal  Quality  Standard
Development, WRe Ple, R&D Technical Report P45 2002, Where Pradicted MNo-Effect
Concentration is below the laboralory method  detection limit (LMDL) for chrysene.
dibenzo{ahjanitracene and fluramthene, the targel concentration has been sel al the LMDL of
0.0 trng.

Chwing 1o hydrocarbons being List ! substances, G.01mag/l (DWS} should be used in 1he first
instance against the olal of the hydrocarten bands. However, if Ihe hydrocarbion concantratons
measused in groundwater exceed this value, an altemateve value of 0.05mg/ could be used
providing it is justified based on tha type of agquifer and dislance to secondary receptors such as
a stream. The value is taken 2s the lowest concentration in Statutory Instrument 1986 No. 3001
titled The Surface Waters {Abstraction for Diinking Water) [Classificalion) Regulations, 1986,
Value for ethylberzens taken from RED Technmical Report FZ-115TR4 - Proposed
Environmental Cuality Standards for Ethylbenzens in Walar.

Whare a published targe! concentration considered suitable for use with a mirdr acuifer could
not be fournd for cedan substances such as selenium, the target concentration used for the
map-auierRRs-boar-adoptad,

Where a published targel concenlration considered sutable for use with a major aguifer cauld
not be feund for certain subslances such a5 ethylbenzene, the target concentrabon used for the
mingy afuifer has been adoptad.

' A target concentration for chioroform for a major aquifer is absent since itis one af the
tihalemethane compounds. See nate 4 above.

Repor Ma, 22B52-R05(00} Appendices
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Karl Bissett STRUCTURAL
18 Frogmore Road SOILS LTD
Hemel Hempstead

Hertfordshire

HP3IORT

SITE WVESTIGATION

LRL, RUCAK &
MATCRIAL TESTIWG

10% April 2008 i

GEOTRCHMICAL
COREULTARCY
TESTING REPORT e

COM [AMIWATED
LMD ASSESLHEMT

YOUR REF: 22852 ' —_ — —

SITE: TUDOR WAY

CERTIFICATE NUMBER: 580345

DATE SAMPLES RECEIVED: 28" March 20087

DATE TESTING COMMENCED: 2™ April 2008

DATE OF SAMPLE DISPOSAL; 10" May 2008

INSTRUCTIONS: Please carry out Maisture Content, Atterberg Lirmlt. Sieve Analys's and

Satyrated Moisture Content tests on samples provided,

Dear Mr Bissett,

1 have pleasure in enciosing the test report for the above project that you submitted to us for
testing.

Yours stnceraly

Lrw. ¥

N e .

P Kent
Laboratory Manager

18 FROGMORE ADAD
HEMEL HEMPSTEALD
HERTS
Enc. HP3 8AT
TEL: 01442 262 333
FAX. 01442 267 GRE

Brisiol
AMNCH QTTICE:
Aefigterr Mo, S2E85% England Castl u-::.rd_
Farl ot the RS proug ple Aegictered Ciltics: 21522 Park Way, Newbury, Berkehirc, RG14 1CE Wes! Yorkshire



¥

Data 10042008

Drawn by, 54

Template lasum: 4

RSK GEQCONSULT LIMITED
TUDOR WAY 22852

Meisture
Boreheole Depth Content Sample Description
{m} {%)
FH1 1.50 17 Dark brown gravelly (fine to coarse) CLAY with fine to madium fint
gmehts, same pockets of fine to medium sand and traces of
rootiets.
PHZ 110 14 Diark orangey brown CLAY with fine fo coarse gravel and fifnt
fragments and occasional pockets of fine to medium sand,
PHZ2 1.40 12 Dark brown sandy, gravelty (fine to medium} CLAY with pockets of
fine to medivm sand.
PH3 110 14 Dark orangey brown very gravelly {fing to coarse), slighthy silty
CLAY with fine to coarse flint ragments.
PH3 2.00 15 Dark orangey brawn slightly sitty, gravelly {fine to coarse} CLAY.
o
'.'_(:
]
LI"I
= PH3 2.50 20 Orangey brown slightly sitty, sandy CLAY with occasional fine to
= medium gravel.
&
2
g
E PH4 1.10 20 Orangey brown CLAY with fing to medium gravel and some pockets
F of fine to medium sand.
FH4 1.60 21 |orangey brown slightly sitty CLAY wilh seme fine to medium gravel.
FHS 1.10 12 Dark brown very gravally {fina to coarge) CLAY.
PHS 1.80 20 Bright crangey brownh slightly silty CLAY with occasional fine to
rriedium gravel.
Meisture contenls tested in accordance with BS 1377: Fart 2: 1980: Clause 3
Key fo Gravel Sizes: fine - 2 to Bmm
medium - B to 20mm
coarse - 20 to 60mm

SUMMARY OF SAMPLE DESCRIPTIONS AND MOISTURE CONTENT

Cerificate Mo: 560345 Page 2 of T




Date: 10/04/2 0403

Jrawh by S0

Tarmiplale 25U 4

RSK GECCONSULT LIMITED

TUDOR WAY 22852
Moisture
Borehole Depth Content Sample Descriptian
{m] (%}
PH? 1.20 16 |Bright orangay brown slightly silty, slightly gravelly {fine fo medium)
CLAY with pocasional fine to medium flint fragments.
PH7 160 14 Bright orangey brown shghtly siity, slightty gravetly (fine to rmediLim}
CLAY with occasianal fine to medium flint fragments.
BH1 4.4 - Orangey brown gravelly (fine to medium}, fine to medium SAND,
BH1 5.00 Dark crangey brown very gravelly (fine {o medium) SAND.
BH1 /U2 B.80 24 Light grey putty chalk with frequent fine to coarse gravel and chalk

" fragmenis.
%
[
I:I.:II
3 BH1 /U3 12.50 26 Light grey putly chalk with frequent fine to coarse gravel and chalk
g fragments.
S
T3]
.
E
g
Z

Key to Gravel Sizes:

Moisture cortents tasted in accordance with BS 1377 Part 2: 1900 Clause 3

fine - 2 to Bmm
medium - & to 20mm
cparse - 20 ta 6Omm

SUMMARY OF SAMPLE DESCRIPTIONS AND MOISTURE CONTENT

Cerificate MNa: L80345
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Date ; 13472008

Crawn by: 55

RSK GEOCONSULT LIMITED
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LIQUID LINGT (%)
Piot Borehok Sampda Dapth {my BE Teagt Preparation % Passing 425 higuid Plaskc Plaslicity
Mumber Method® Malhod 3§ milcron Skeve LimnEt (%) LimH (%} Index (%)
1 P41 150 4,45 45,4 424 45 46 20 i
2 Pz . 110 4 445 W5 4 424 40 44 1% 25
3 Pr3 - 1,10 4405354 424 56 43 18 24
4 : P4 - 1.0 FWTLETR | £3.4 &5 a7 14 8
5 PHE - .10 44005 405 4 424 33 a3 1] 24
£ PHT - 130 & M5 35 4 424 70 6 18 18
T AT - 1.84 4 45 354 4,24 52 L 4 22

“Tasind i bamciarcn with the folewirg clauspe of BS 1377 Pan 2,199, s In Foeranca with ta oliovrp cheesst of B 577_Sar T 1980
4.3 « Com Perwiromter dethod 4.78 - et Sal

A4 - Ok gl Cima Poisnatrome L MaLA 4,2.4 - Sleved Spocmen

4.3 - Corvgriohde I ethod

A8 - O palnl Casapunde Mot ot
53 - Fiatic Lmi ke
.4 - Papxlizhy Indgy

ATTERBERG LIMITS TEST RESULTS

Cerificate Mo: 580345 Page & of 7
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Nate:

Drawn by, 5C

PERCENTAGE FASSING (%)

RSK GEQCOMSULT LIMITED

TUDDR WAY 22852

BRITISH ETAMDARD SIEVE SIZE: (nm} fmem)
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Flme edium Crarag Fina i: Medfium Coarse Fine Medum  : Cearss
CLAY : CORALES
SILT SAMD GRAVEL
Curve | Boshole | Sample | Depthim) | 85 Tast® | Prefreaimecs Pergentage 8ol types
Malhod Mathod Chay it - Sand Graval | Cobbhes
—t EH: - | 4m 0z odium Ha, - 17 38 a5
Mol
* Testad 'n acoordarse wih te followkng clauses of BS 1277 Parl 2: 19930
g2 el skva 3.4 Seddmentabion by pipete
9.3 Drysiave 9,5 Sedimentation by hydromeaber
" Wheea @ secRimantaion test was not carmhen o, this Agure represents tolal fines, |8, partielos of dismeter [¢s tan 63 micror
PARTICLE SIZE DISTRIBUTION TEST RESULTS
Cartficate No: 580345 Page 5ol 7
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: i
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" Tasterd I accomsnce with e foliowing cleuses of BS 137T; Pad 2 1090
3.2 Wel slave 4.4 Spdimentatan by pipeda
9.3 Ory seve &5 Sedimentatian by mydmmetes
™ Witara a secdementation test was not e3+rted out, this figure raprasents idal finea, |e., partickes of Giameler legs than BY mirons
PARTICLE SIZE DISTRIBUTION TEST RESULTS
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Date: 1 Q0452002

Direowrt by : S0

Templala 1ssue; 2

RSK GECCONSULT LIMITED

TUDOR WAY 22852

Filename: 580345 ) CLASSE f J1_SMC . XLS

Bulk Dry Saturated
Borehole | Sample Depth Cenuity | Lensity Muoisture
{m} mg/m.J mgim3 | Gontent (%}
BH1 Lz 8.80 1.95 1.57 27
BH1 L3 12.5 1.91 1.51 piat

Tested in accordance with BS1377: Part 2: 1880: Clause 3

SUMMARY OF SATURATED MOISTURE CONTENT TEST RESULTS

Certificate No; 980245

Page 7 of 7



APPENDIX M

Environmental Reporting Requirement Checklists



PRELIMINARY RISK ASSESSMENT REPDRTING.

REQUIREMENTS ’
a Provided? Reference / Comment
Contents:
e Yes e Sadion 1.1
Rexrrt cbjectives
e e Sechan 21
=T Secten 23
e layos gas *
Yeslba  SedenZd
Site a=a in hedaes
e S ke Stk 22
Tescripon of e and smoundngs
] e, ! bl Zediors 24 ad 3.0 evduding 27
Doatogbe of demke Sy risderehess ureloriahen
e, ! g Sertios 22 angd 3G
Irforrration o et and curond artiviteess 2 the site
ez | g Section 1, e Fan (Rguae 2).
Dtz of randod fulre e of he ste ! 2
Lhique mfererves bor o et garning applicaiors o e/ Mo hat spplicabie
pamizsons a the site
— . - |
) . Fiqures 2 1o 7. ko aonal photograpie aftache
Hsdoical Ortnance Snvey meps” amd site plas’ and i Yes i " or e
available, acfia pholorraphs
. ) fes f b ; Secfion 31
Sperficed depeats arel solid ooy
Yea e Serthen A4
Rl
Hydmgadlogy (indudng the mloracion batweery ol eleart Yo fida Tt 33
shedbow ot chap guurgeter and how they fiow o polenial
reCephors) N
Lﬂcﬂima'_ljstamdrﬂmi sufate water and groundwaer Yes | kg Sedonisl 1.3, 34,58
recepors, indurding all atvdraded wes ad rebad dstEme
auch =5 springs. river bassfiow and wollands,
Eziogica reoepios X S b . Mol gicable
ez ke Sorticrys) 38 :
Huven Hesfth rxsptors = :
1
Yes. [ ke Sodtions) 111,

| iforretion on ot drairage and dthar men- menke polertid
pollutant pattways, .5 underground serdors




PRELIMINARY RISK ASSESSMENT REPORTING

REQUIREMENTS
. Provided? Refersnce / Commant
Contants:
oentification of potertial contzinanis of concem and soome i bk Sardiers 7.1, Tae 2 withir fed
| el &
Gereutaborne wilh thestacal atharity appircati
e ! M
) . . Mok apircable:
Corsiatons with the Ervirenment Ageroy
! i ¥ Mo
; ! . ; Mol arplicable
| Cong_ftations with othar ayropriate bodies
; ¥es /Mo
. ) ) Yes ke Sadions 1.4 and T4,
Fedaw ard surmmany of presiols report, wilh repon refarences:,
Cutine conoepbal mood with rare zrd ocson of reEphrs Ves M Soctian 3.1 !
dnearty iderirfier |
r——" - " - R—— . .. -——l-
s e oz 3 1i
Lesgigtion of pessible paluant nkaoes Sectonis)
|
icrtibcabon of poterialy wecceptabe g 0 roepros | Yes e | Seron 5
inchuding cmena Leer i identify those risks
. . L Yes ) e Sertiorn 310
Diznesion of unnartairies snd gops o inkmedion .
o i
Yesible ! Safion 312

20 ATy ot st irvesdioaion and guartitatie risk assessmant

Emtﬁmaﬂjmdrmgmsnmaﬁema:




SME INVESTEGATHIN REFPORTING

REQUIREMENTS :
Provided? Raferance f Comment
{ Contents
Wi 1 Section 1.1
Faror chjedives
exs i b Sectian 2 1
Sie location mep and Matioral Grid Fefarance
e f bl 2
Sielaymi pan Fgue
i Yix'Me ! Sedfiom 14 and 24
Faview ad surmmeny of prevols reports. with repor referenres
Yem ! b Sedion 311
Cutine mroephe mood
Yers | B Sartion 312
Rierea st o prediminery risk: sssesmmert
Drtals of ey preperaiory enaimg works 2.9 roving mounds of it bl b ppicatie
waste, bregking oul concrete
, ez L bl T Sachan d
Iy i chyeciives :
et f Bl Saetiond
Surmmery of work, done
) . . Yes /i Sertions 41411
Fetiorale for investigion

Jedion= T 1and 712

Sulection of samples for beachatiliy testing

Mithods used b forming ewplordory holes eg borchokes e i
window samples.
. Yoo e + Sectiors 4.1.2 s Appandix F
Details of amy borehole sanphng undertake
Medhorts e iy collicting. preserving and Tansporting sampkes ez b Secticn 4.1
I the archyical Laboralory
Yoo i Sechon d.4
Fatorale for syrgling wralagy
Desariphtn ol eqdandion of nrotoirg pogrames foo Yo He Section 412 arg Tables Ya Sa2nd B
traardhecder and, it encountersd, surface waters (Lpsneam ard
cowrsirean conditions. shouke be pepresrted)
toritoring and sampling locations, dopths (radress bebow gourg | ez ! W Latimd 2
are] AL ey frecquencies
. . . Yes ! Ma Sedtion 4.4
Fatiorale for selaction of aralytical parameters
ez /g Saction 4.4




SITE INVESTIGATION REPORTING

REQUIREMENTS - -' - ' .
Providad? Raferance F Comment
Contantx '
Cesgipion of chemical ardlyss in acomcs with the Yemibe | )
WCERTS perfermance Sanda for saits | SeeLaborrdary Uafrrtes
e 1 - - f
i I
ity amurance and quekty aonind regirererts for labotony Yesiblh .
rolye .: Ses Labnabory Certficles :
_ Yesiba  GfeRan{Fgae |
Flan showing mondering a sample pink Iocations” ; { “ !
Details of 7 sity tests ard gentertricd (ests recyired 1o provide ik { b Sfos 711717 ad 713
tak frr quentitatve risk ersesaTEnt
o YouiMe Serten 7.1
Description of ste works and or-arle chsensations
Weasires undertaken b preven prludion of conmlled] waters a5 Mol Fplicaie
A coresaence o gite investigation methods wsed Y [ Moy
Yes e Aperedn | Secbon 7
Presertalinn aneS inberpretaion of investigation resls i
Desaipion of gound cordiboes evoutesd 3 the site, fes bl Secons 42and14.2.1
mduding gounckater regime and FUrface wabar fosal wes
; —_— .
Mt imhle CGrrdealer leves gven on
Crosssodlore dhowing ste ol and shallow and  deep lngg-m-jh.ﬂppaﬂxﬁ i
OLUrTisates [esds o) Mo
e gondealar ad gourd ges infomreEion
gvenin Table Ta to 3o atached  Gactertrical
Sutrrery tdes of chamicd achees, sto rerdoing and Yos ! ka Cled pemadls given i Apedix L Surmmery
pecterfwncsd best E Ebes of chemical arslyses ol g See
Aperix GG
Pescriphon of tpe, rabre ad gubial dsrituion of Mot apphcatie
ortariration, with planes whes appopias Y [ M
Bvallaten of sl imvesticaion mouis agard the odine Reefir by Serden 5
e ook X! MO
) ) Ampendix F Gid eoondeaies ad grourdd
wwmghﬁlmwmw TS ke leraiycr ok given,
oo slevalion [logged by suitably gualifod professiongts)
Agrend reinction detals BT nonitoning Bordvles o other Yo b Aoperdx F
type of ovitonng irctofatn Bg FEEpoEe e, method of .
w=xlirg hoetle aTULE
Tes b - Tabkes 1a b 3a atached
Aepared rrowdrirg rets J
e kg Aprendy, F and Tables a0 3a aached

: Sppend ofeurdegter [euss
L . —




SITE INVESTIGATION REPORTING )
REQUIREMENTS Provided? Reference f Comment
Cantents

Yes /e Apperdix (3

Appendt chsrription of samples subnitted for aralyds '

Aopend laboralory ashicel reports, corrplAed i acoormoroe es  be Ao (5

with the MZERTS peromeano: starckrd for sails =

Aeperd chsin of oustody recors ¥ee. No




QUANTITATIVE RISK ABBESSMENT REFﬂRﬁHE
REQUIRE :
IR _ .“E"Ts Frovided? Refarence ! Commant
" Coments '
Yos e Soter 1.1
Rish assexagren chjacives ;
' vesibe | Sogientd
Desrriptecan of proprsed ceveloprment
Coreptua ook, revisad folloning site Investigation, with o LB Sertiere: 4.3 anet 5.1
riature and locaton of aenbmiled waters, soeptors deary
i
Fiatticr el for the chosen rigk assescronl apprach and e i Section
explanation kv il |5 walid Er the Sie
Yees ! ko Sachion 52
Dm0, rgsicr of nelevanl exposle SO encs
Aespesment riteria selectd for the site, with juetifczaion for all e S b AopendxHand |
it Lsed
Y Yemime . AgpendcH
Dexzription of mdd, i ueed, anct .
! §
Yesibg | AppendnH '
« inpul pararelers
e Arpenclis H
+ saedy fados
_ Yo bl Apped: H
* FEATRHOMT
Mo Mol sppieabie
¥ Mo Mol 2t
Caloulation workshods peeacked
! Conetrmints and it relating bo deta qusity and itk Yes /bl Appendi H
FgnasareEnt method
Ickerificancn of pollukand Brkanes thal present an uraooo et | ot appiicaie
fizk of praib dion to cormolled walors e /e
Digrrradon of uncertanties ard their siped on the outoome of M gzt
the risk assessmern, [T
| Py its o risk esteTmtion if citsibor] quesiitative risk assesamert No DCFA induder!
is otk e ! Mo
Evadetion of unaccaptable feke 1o aortroived wasters taking ol ) Sedion 7.7
acrount both e aurent wse of the site andd details of the fes/ ke
proposad devekeprment, e.g foundation design, wrane dainage
andfod weer digres)
Yes /e Serdien 5.26 and Appendix |

Cescription of evahustion rrethod and oritera used




CLANTITATIVE RISK ASSESSMENT REPORTING
REQUIREMENTS

Contants

Provided?

Rofaranca { Lomment

Dz npdion and justfication of next Steps opose o the site,

Yes (e

Sertien 5.3




