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HEFF Pioject Area EA Versum B0 Final

L9 INTRODUCTION

Thes document forme part of Appendix A Io the HEFF Enviconmental Appraisal (EA), und contams
addinonal mformation o suppon the Ground Conditions and Water Resources chapiers of the EA

Wolume L

2.0 BACKGROUND INFORMATION

The Proposcd Facility will be approximaiely SO0 metres (m) from Ihe eusiern Site boundary of AWE
Aldermasion, 700 m from the southern boundary and ¥30 m fram the northern boundary.

Currently the Sule 15 charactensed by extensive grssed areas with paiches of rees interspersed with a
number of industrial buildwmgs, roads and above ground scrvices. No buildings will be demaolished on

the St 0 acavnmodwe the coustiuctng, of the Progaosed Facility.
The Proposed Facility consists of vwo buildings:

= HEFF Facility Building - a iwo-storey builkhing with & mezzanmne Nour housmg o plant reem.
The bwilding is split into two disting areas - the process block (measuring 61 3m by 37. 7 m),
irr evpdnsives procescing andd an sdjoomine =male slorey suppor! block (messarne 27 8 m by
24.6 m), which provides office space, contro! rooms, welfwe mud kichen facilities, as well s
slores anid 8 workshop,

o HEFF Facilily Mechanical and Electncal Secvices Compound - an external mechanical and
electrical sesvices bunbding will be siiusted 40im from the main Zacility bolding measuring
26.5 m by 182 m. It will be of sunilar external appeanmee to the msin facility and will houss
large ems of equipment such as chillers, compressors and tramsformess, with o [oor aren of

4821 m2
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3.0 CONTAMINATED LAND BRIEFING NOTE
3.1 Town and Couniry Planning Acts

Land conamuution 1 a malcrial plonning consideration within the planning regime.
I'ne Planming Authority has to conssder ibe potential implications of comzaunaticn: both when
I s develamng structure or local plans (or umilary developmen) plans) and when it s
vomgidering imdividunl apphicabions for planming permission. Where contatunation is
suspected or kuown to exist on a sile, a planning anthorily may require invastization befors
grmoung  plannmg  permicsion, of may ioclude condibons o the permission requirms
apprpriule invwii_gmlkm and, il necessary, remediation A lurther primary mechamism fos
contamineted land Fability management is the Port A Contamioated Land rephne described
below,

3.2 Contaminated Land Regime

The Enviremment Act 993 (Rel D-13) mroduced 8 now Pari 1A mio the EPA 1990, which
contains the legisfanve fmework for the Contaminated Land regome,  Under the regime,
clean-up chligations are rewrogpective, i Tability can be incurred [or sctions eecurring wn the
past local Authoriies are the primary enforcing awthonly for delermination of
Contaminsted Land, and the Environmen Agency (EA) 15 the enforcing avihority for any
land designaled as 4 “Special Sie” due 10 the nature of the contaminaion or that the sire 1
already subject 1o EA regulntion. As a nuclear site, AWE is designated ac 3 'Special Site”

Part A of the Envionmental Proatection Act (EPA) 1990 (Ref D-10) provides for
temediation of contaminated land by service of a ‘remediation nonice’ on persons who have
cavsed or knowingly permitted the contaminaling substances tn be pressmt I no such pesson
can be found, then a remedialion nulice cun be served on the owaer and/ar accupicr of the

iilc.

The Governmenl hay Issued statutory puidance on liabilily o respond (o a remedintion notice
where severnl persons wic all potennally lable The inention 15 1o apply 8 sertes of tests thar
mav exclude ane o1 more of e liable parves. The remainder will then all he liuble, with the
babilny bessg nppurboned berween them in accordance with the rules indicated tn the
statutory guidance  The testy cannot be applied in 3 way that would exclude oll members of
the liahility group. At least ane party must be lefl wath responsibility,

The Envepament Act 1995 (Refl D-15) introduced “works notices”.  Under these powers,
the FA may serve & “works notice” requining appeopriale remediul aclion, on anyane whe
caused or knowingly permisted any potsonous, acxieus of polluting malter or any solid waste
matier o be presenl &l & place from which it i< hikely lo enier any controlled waters, or 1o be
wciually present in any conirolled waters.

Golder Associatos
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Ther= i« patential Habilily under the Water Resources Act 15991 (Rel D-16) for any waler
poliution that s happeming, of m threatened, as a result of cxisting contaminalion. Howewver,
subject 10 any contiactual termms applying 10 a land acquisitive, the ‘works notice” powers may
be exercised agmmst some predecessorfor owner.

Under EPA Pan 1A {Ref. D-10), a purchaser of Comzminsted Lund will be potentially lable
10 deal with the historical contfamination primarily as owner or ncoupier. The longer the time
clapsed smce the purchase. the more likely it 15 thzr the purchaser will bhecome a
"knowing pemmuttes” ond thorelore lable in that capacity.

The implemcntiwon of the Comaminated Land regime means slaluiory muisance provisions
will no longer he applicable to “land m a comaminative staic”  The siatwory nuisance
provisions do nod apply where Scction 59 of the EPA 1990 (Rel D-10) is applicable Under
Section 39, the occupier of land may be required w remove wasie unlawially deposited on il
and to elininate or reduce the consequences of the deposit. The nccupter will escape hability
if they can establish that they neither deposited nor knowingly coused or knowingly permitied
the deposit - the burden of proof s therefore on the ccouprer, Where Scotion 59 apphes,
linbility for contamination falls primarily on the causer.  Where this doss not apply
subscquenl “knowing permitiers” and the current owner andéor occupier may ulso be held
Liable

The Radioactive Substances Act 1960 (Rel 12-17), which has since bean replaced by the
Radwoactive Subsiances Act 1993 (Ref D-18), has meunmt that the use and disposal of
radioactive substances has largely been controlled  Such zctivibes with radioacuve
subsuinces will he less hikely to contaminute the Lind with radiesctivily,

The Bart 1A Contsminated Land repime hng recemly heen extended (m Auoust 2006) 1o
cover land contaminated by mdioactive marennls in England and Wales “[his was dooe lo
pul into place cenain requirements of Dircctive 362%ELRATOM (Ref D-19) {iclermed to a5
the Basic Salety Standards Directive). The extended regime lakes account of the special
pature of radicactive contamimation and the specific requirements of the Basie Safety
Susndards Directive

The extension allows mdnactve contammated land o be wdentificd and remedmated. Thes 13
land that is causing harm or posing signiticant possibility of harm 1o human bealth as a resolt
of radioactivity. ‘Harm™ relates (o Insting cxposure and the specific dose levels set oul in the
statutory guldance. L only applies in cireumstances where the radivactivity 15 the resull ol o
past practice or work activity, or the after-effects of a mdiological emesgency. This includes
substances conisining artificial radionuclides or processed nalural radionuclides,

The extended regime (in England) docs not apply wx

. Rahoachivity on land causing significant herm o the wader covironment o tha
pollution of contivlled water, Controlled waters which acl &s a pathwny for
contaminants 1o reach human receptors has been included,

Golder Associates
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a Radon gas,

s Risks frond changes in e wey land contanmmatcd with radioactivity B used.  These
rishs are controlled under the Town and Country Plannmg system;

. Rarbioactivity on land within the boundary of a rmuclew licensed sie
AWE Aldermaston is 2 Nuclear Licensed Site; und

. The Nuclear [nsmllabons inspeclomie (NI of the Heallh and Safety Executive (HSE)
reguluie nuclear licensed sites. They da this under the Nuclear lostllations Act 1965
NIAGS) (Rel 0-20), which allows them o conimol land contemumated with
midivactivily via site licence conditions.  Disposal of mdinactive waste resulting [rom
the munagement or remmediation of land on nuclear sites confominared with radioacivity
is suthonsed under the RSA 1993 (Rel D-18)

3.3 Assessment of Contaminarea Lana

Risks {rom land contamination have hiswtincally been addressed on a *Suitable For Use' basis
wilh mosi wites being assessed for their funuee use under the planning regime.  With the
introduction of the Contaminated Land Regime in 2000, 2n increaced awareness by regulalors
and ircustry of the risks posed by historical bind conlumination has developed. In the contexi
of Part [LA, action ic necessary only where there ore uncocepinble riska e healih or iho
environmenl, taking inlo account the murment pse of the land and ils envirommontal setting.

Since the early davs ol Contaminated Land management, for saample the ICRCL guidsnce
[lnter-deparimental Commuttes on the Redevelopmem of Comaminmed Lamd, UK -
Deparimenl of Enviromment 1987) (Rel D-21), Government has promoled s risk-based
approach 10 the asscssiment and managemen) of contarminaled land. The Nononal Society for
Clean Air (NSCA) handhook (Ref D-22), states thal the ICRCL ‘approaches were
insutticiently explicii aboul (ke denvenon of pusdance or the key elements of uncenamiy
encompassed in praciice by 'professional judgement” and this lod 1w o widespread misuse of
carly guidance as ‘ahsohule standards’ 10 be adhered 1o rather than adopied ss useful
guidelines lo aid xle assessinenis’,

The Comtaminated Land rcgime has made more explicit the role of nisk sssessmenl in
contaninated (and decision-making. 11 cslablishes the role of the Conceptual Muodel through
the spurce-pathwav-receplior and signifieant pollutant linkages relaponshup. 4 bered
approach to risk assessment s used with defined stages and roles for sk screenung, generic
and detaded quantnalive risk assessment os well as formalised oplions appramal (or nsk
managemenl.

The main poml of reference used for the assessment of soil and groundwaler condibons are
now delined by the Contamunated Land Report (CLR) series of documents as produced by the
Deparment for Eavionmen), Food and Rural Affairs (DEFRA) (Ref. D-11), as well as the
EA R&1) Hepon 20 (Publicatun 20 - the Methvdology For The Derivalion of Hemedial
Targets Fur Suil and Groundwater to Protact Waser Resources - Mursland P A, & Carey M A
1999) (Ref. D-23a) and on buildings (EA. 2061) (Ref. D-23b). le addition, more general
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pwidance covers the development of svd and groundwater sampling struiegies {EA, 2001)
(Ref D-24) and the commumcation of ngk (SNIFFER, 1999) (Ref, D-25),

These supersede the hisione Inter-deparmental Commitice lor the Redevelopment of
Contarunsled Land (ICRCL) gundelines (Ref. D-21)

ke CLR series ol docwments {Rel. D-11) are geforenced 10 the legislative regime in England,
howover smular arangements apply in Scotlnnd, Wales and Northera Ircland

The CLR siethodology (Rel. D-=11) is solely related 1o the assessmenl of the sutability ol fhe
soil on a parficular site lor a parmicular usa, ("Suitable For Use' approach), and Jdo not
incorporate evalustion of groundwater  The TR methodology (Ref D=11) has meluded the
development and poblication of S6il Guadeline Values (SGYs), The prmmry purposs of the
SGVe 15 10 provide a set of “miervention values™ for the more delmled ussessment of human
health risks in relation 1o land use. They are not bindimg stundards, but are genenic eriterin
itended 10 ennble mformed mdgements about the requirement for actiom 10 mitigate aguinst
idemified unucceptable risks

SGVs are determuned by the Governowent and based oa the hkely uptake of contaminants by
Vanous exposure routes 10 luman receplon based on conceplual models Tor o particular land
use and the toxicity of Ihe delerminand in question. Land usc is assumed to fall imo ane of
three categonies.

. Residential with and without plant uptaks,
. Alloiments; and
s Commerciallindusirial

Al preseni only Gmited toxicity dita {and henee the standarcised dat for caleulatmg SGVa) 15
availakle [or selected determindnds, [l is intended that SGVs are caleulaled on a site-specific
basis using e Contaminated Land Expasure Asseszment Mode) (CLEA] as defined 1n the
CLR seponts (R=1. D-11), The SGVs are uszful in the conlext of the planning regime ond can
be wsed to inlormn judgement about the need For nction to ensure that o new use of land does
nol pose any unaccepiable risks o the health of the intended users. They can also be osed o
inform the seleciion of remedistion standards o rget values of individus! sites.

Where determinands exist that do nol have SGVs coleulated (or DEFRA toxicity data 15 nol
vel published), i1 Is intended thal allcrmative sk pssecsmen] packeges be used o defing
acceptable expesure concentralions at the Siie using site-specific critesta.  However, 1l 8
intended that the loxicily evaluation be made usmg methodology consistent with Gt 12id
down in the CLR reports (Rel; D-11).

In the pusi, although they had no lcgal standing in the UK, the wile mnge of targel and
intervention valiss proposed wider the Dtk clean up eriterin (Ministry of Housing, Spatual
Planning and the Envimamemt guidelines (2000)) (Ref D-26) for ihe evahmtior of
conceniration levels of zeveral determinandy in soil and groundwatgrs) have been generally
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mecepted by UK regulators for gudeline purposes. The use of Dutch values is stlll used in
SOme Crvumglances 85 8 screemng ool however, The regulsions now requare a site-speeific
risk based assessinenl bused oo the UK regime 1o deline remwediation crileria.

Faor determinands where neither SGVs nor UK toxicological data exists, m accordance wilh
CLR reports, aliernalive genene asscssmenl criena can be used  USEPA PRGs
{Preliminary Remediation Geals) (Ref 1-27) can be ubilised, which are nisk based
concenimbons and are mmended as initinl screemng levels, used Tor site scrocning and witial
cleanup targets where applicable, PROs are based on curvend human health tosicity values
ard shimdard cxposure factors v estimate contaminant conceptrations in soil, s end wiler
that wre considered (by the USEPA) lo be prolective af human health {including semsiive
groups) ver a lifetime. They are bused on direct contact pathways (e.g ingestion, inhalation
and derma! comaet) for apecific land wses, and includ: both carcinegenic and
nun-carEnogenie substances.

in assessing whether pollulion of conmrolled warers hes ocewnrred, or 1 likely 1o occur, it 5
comimuon pravhice 1o cuinpare sginst relevant water quality standands,

A number of wuler qualily slandards are available, but are (ypically based vn the sssumgption
of direct ingzstion of alleclsd walers by imsns and aguatic organisms, which s not typically
a kev exposure pathwsy m 1he context of land contamunanon. Key exposure patbways m this
contexi relmes 1o the presence ol comlinumants in soils with exposure 1o homans vig mgestion,
inhalation or dernual comact Water quality siandards commonly sed in the UK melude:

. Envovnmental Quality Stapdand ( EQS) lor freshwater & saltwater as specified by the
EC Dangerous Substances Dhrecuve, e stuied m Rel. D-28;

. Warter Supply (Water Quaiity) Regulations 2000 {Ref. D-29),

. EU Drmkirng Water Standards (98/83EC) (Rell D-30);

- World Health Orgsmsaton (WHO) Guidelines for Dnnking Wates Qualily 1984
(el D-31);

- The Surface Waters (Abstraction lor Drnking Water N Classification) Regulations 1996
(OWT) (Ref. D-323, und

- Ministry of Houzing, Spatial Manning and (he Frvironmen: go:d=hines (2000) lor the
evaluation of concenlration levely of several pollutants i sotl and groundwaters
{RaL D-25),

As no generic critenin are typically available (or the UK for the screening of groundwaer
contamamation, il s common praciice 1o sdopl one or morc of the genenc crenia defined by
the documents above. LUnder Part 1IA, # 15 4 regquirement that @ evaluation of possible
Significant Pollulami Lmkages = mads with respect w o subsiances poilcnital fo cause
pollution of controflel wilers,

Planmng and redevelopment o brownfield sies (Mistorically contaminated sites) still

represunls the most cost-ellective and beneficial way of dealing with such risks in the longer
term Ong of ihe likely beneflts of Part 1A is that its explicit approach 10 the assessment of
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risks will raize the standards for such asssssments under the planning repime, as itz principles
become more familiar smong praciitioners,

A deseriplion of the screening approzeh used for the dala set evaluated as part of this EA can
ke found in Sectiom 2.5 2.

Gaolder Associates
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4.0 CURRENT BASELINE
4.1 Introduction

The previous wsee of the Propused Facilily wnd Constiuenon Enclave have sn important
bearing on the pulential for contammation. Details of (he history of the Moposed Faciliny and
Construction Enclave, and himorical sail! and proundweter chemical analysis resulls, have
boen drawn from previous repons and documents on the aren.

4.2 Current Festures of the Propossd HEFF Project Area and Surrounding
Area

4.2.1 The Proposed HEFF Project Area

The Proposed Facility and the areas desgnmied for ‘Bulk Swomee’, “Wheel Waszh®
‘Hardeore/Spoil” and ‘Skip Storage’ (i.e, the eastern part of the HEFF Constuction Enclave)
are Jovated withim B Area (the Explosives Area) of the AWE Aldermasion site.  The aren
d=signaled Tor ‘contravlors” temporary site acconunodation’ and Crifiia Road (ie. the weslem
pant of the HEFF Construction Enclave) are localed ouiside of B Area bat wilhin the
AWE Aldermaston site houndary.  Thy arcu of the proposed HEFF Construction Eaclave is
llusteatesd on Figere B-1,

The Proposed Facility i3 locziel in 1he area belween buildings B2AS (along Moyce Way) and
the clusicr of buildings Jying to the north o BIA20 (nole thal B3AZD is contained within the
‘red line boundary” of dus plunng epplecation). The area ol the Proposed Facility s
relatively flat, gently undulaning grassiand with & number of young trees (mainly silver buch)
Small areas of ponded water have been noled in low pomnls dhimng previonr site visits, during
petiods of wel weather.

There is evidence ol & possible old asccess road across the Proposed Facilny area, aligned
southenst-northwest from Silchesicr Way, The road is approximately 3 10 4 m wide and is
rmsed (approximately (1.5 10 1 m) above the surrounding ground level At the far nocth of the
Proposcd Facility urea, small arens of tarmec hardsianding are present

The area desipnated far “Bulk Swrage’, “Wheel Wash', "Hurdeore/Spail” and “Skip Storage’
iy currently a relatively flar arca of grassland with 4 number of young trees. This arda 15 alse
partially occupied by o services corrider (lapally known ae the Contrzctors® Cermidor),
bisecting B Area and hnking the aren of the Bailer House on Lakedale Road a1 the nomheast
of the site 1o the central arsa of site 1 the west  This commidor comtaims 8 number of
undergrosmd and sbove ground services, includmg stesm pipes. elecincity cables, tmde and
ol drains, 4 water main, & pas main and stle communigations cables.
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In addition to Giiffin Road, Comtmctors' Road, and Esst Rosd, the area of the
HEFF Construction Encizve outside of B Area is eurrently occupied by car parking space,
sroall buildings, portacehins end shipping contmners.

422 Tha Surrounding Area

The Peoposed Facility ares lies relatively cemral within B Ares al AWE Aldermuasion,
therefore the surrounding area comprises similar festures within the Explosives Aren. as
follows:

Naorth: explosives buildings clusterod to the north and east ol BIA 1D,

East: Silchester Wy, with above ground steam papas fnllnwing the raute of (he romxd;
South’ building B2A3 and Moyee Way; end

Wesl | he Lontractor s Cornidor area aligned noriheast — sosinw?si with above ground
sleam pipes to the west el ibe fence

Topagraphically the area surrounding the Proposed Fsaility s relatively lal.  gently
undulating grassland

The aren designsted for ‘Bulk Siorage’, 'Wheel Wash', ‘Hardcore/Spotl™ and “Skip Storage’
15 also within the Explosives Arca ol the AWE Aldennaston site znd therefors the
surrounding arcs compriscy similar eatures 1o the Proposed Facility area, as follows:

- North: explosives buildmys on Magarsine Road and the reservoir compaund (building
F30.4) 1o the nocth west;

. East' the Contactor’s Corridor leading to the Proposed Facility;

. West: Ciriffin Road and the central arcy of the AWE Aldermaston site comprising the
MNuclenr Starage and Processing Area (NSPA), also knovwn as the "Cltade! ", and

- Soulls; o cluster ol caplosives tuildings off Moyce Way, this acimest heing B2A4.

The portion of the HEFF Construction Enclave located ocuiside the Eaplosives Area
of T Griffin Road, s surrounded by the following features:

" Northwest: the enclosed area of the Sime Tip Compound;

. Northeast: Griffin Road then a clusier of explosives buldings within B Arca, the
nearssi being BSC):

* West - the NSIPA; and

. South: the Radivactive Waste Treatment Planl (RAWTP), lollowed by the NSPA

43 Environmental Setting

The near surface geology and hydrogeology on and around the Proposed Faoility ond
HEFF Construction Enclave can bear o significant influence on the impact that any identilied
ground contamination can have on surisce and groundwates receplors. Tius 15 because
permeahle sirala such as sady and gravels represer pathways loe contmmuation 1o migrate
below pround Jevel, Conversely, impermeable sirata, such as clays, cin mhabil the migration
ol contamination,
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Similarly, the presence of walercourses on and aroand the proposed HEFF Project Ares can
exert a significant influznce on the migration of any ground contaminalion preseni inio
sensttive surface water and groundwaler receptoes.  This is because & watercourse can provide
pathways lor contammslion o mgrele,

A descnphion of the gzolowe, hydrogeologie, and hydologic eoviromments un and around the
propesed HEFF Project Area are thevefore presesied in the sections below,

431 Geology

The geological map for the ares ix the [-50,000 sheel number 288 for Reading (Ref, D-33),
The area i located Towarnds the centre of a lurge platean nnd ibe proposed HEFF Project Arc
is direcily underlain by 1he Silchester Gravel, This (ormation is lypécally dense (o very dense,
orange-hrown, sandy, clayey, fine 1o medium, angular fo sub-rounded gravel (Hef 13-34)

The Silchester Gravel is overlain by o layer of Made Crround in the HEFF Project Area.
Infermation in Rell D-34 suggesis the Made Ground is typcally re-worked (onid subsequently
less compact) Silchester Uravel wali the occasional Made Ground indicators such as
fragiments of eoncrete. larmeac, cable and ceramic.

The Silchester Gravel is underlain by the Bagshol Formution, This strmlum comprises [inm
orange-hruwn, grading (o grey and dark grey, sandy clay wilh laoyers of sand and silt. The
iterfoce between the Bagshol Formubion amd (ke underdying Lomdon Clay Formation s i
gradational boundary and ss such the exacl positon is difficull lo determme (Ref, D-34),
Henve, the on-Si¢ pame wndopted for the Bagshot Foomabon s the Bagshot
Beds T ranslional Zone,

The London Clay Formation is described gs firm o st grey brown clay and very dense
slightly clayey sand.  The hase of the London Clay has not heegn proved in the proposed
HEFT Projeer Arca, bun Kef. 1335 indicates that the London Clay Formaton has a thickness
of 35t [0 m. The Lamdon Cley Formistivn is underlain by the Upper Chalk, which does not
auicrop locally

Table D-6 below summarises the geology for the proposed TTEFF Projeel Arca. This has buen
praduced using dan from the boreholes and 1rial pits that hasve been presvivusly excavated In
the ares during previous ground investigations detailed m Section 4.4.1 below,
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Table D-6: Geologicel Summary
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4.3.2 Hydrogeology

The Cnvironment Agency Groundwater Vulnerability Mop Mumber 38 (Red D-16) classifies
the aquifer beneatl the HEFF Progect Areo as o Minor Aguifer {varmbly permeablic) overfam
by soils of a high lenching potent:al. A Minot Aquifer 15 described as Fraotured s polentially
bractured rocks, which do not have a high primsry permenhality, ar crher formations of
variable permeshility including unconsolidated depnsiis.  Althaugh these aqunfers will seldom
produce large quantities of watee Tor shsiraction, they are smportant both for lucal supplics
and in supplying base [low L rivers.

Beneath the Non-Aguifer of the London Clay Formation lies the Upper Chalk Major Aquafsr,
Any contaminanis withm the HEFF Constmetion Enclove area soil or shallow groundwalzr
arc unlikely to represent @ significant risk to the Upper Chalk Major Aquifer, due to the
thickivess of e London Clay Formation (55 1o 100 m)

Suils ol high lesching potenial are deseribod as deep, permaable, coarse lextured soils, which
readily transmil a wide range of pallulsns becuudse of their rapid dmimage ond low atienualion
poteral

Figure D-3 shows groundwater elevanon contours imierpolaled from groundwaier level
measurements in boreholes nstalled in the Silchesier Gravels. taken n February 2007 Onp
regiomi] scale. groundwater in the Silchester Giravels in the proposed Development Enclave
appears to be penerally flowing from 2 groundwaler plateay i the central part off the

Golder Associates
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AWE Aldermaston Site towards the north and west Figore D3 zlso shows some localised
variability in groundwater (low directions, partocularly around Boreholes DBI0313 and
BHIG3S in the Pruposed Facthily area, BHOS01 in the NSPA, and BHI25, BHI26 and
BEOI92 in the reservoir compound (FI0.4),

Figure D4 shows proundwaler elevanon contoors micrpolated from groundwater level
resurements o borcholes inmalled v the Hagshot Bedw'Transitional Zome, tuken in
February 2007, Simileriy 1o the Silchester Gravels. on a regional seale, proundwater m the
Hagshet BedaTransivional Zone o the HEFF Cunstruction Encluve appears to be generally
finwing from a groundwater plateas m the central purt of the AWE Aldermaston site wowards
the north and northwest.  Fipure D4 aiso shows some localised vuriubility in groundwater
Mew direviion around barehols FRH | LA, off Eag Koad

Groungdwater level 5 in the region of 0.98 m 16 3.80 m below ground level (m b(il.) in the
Proposed Facility area.

The oearcsl groundwsler abstraction o the proposed HIEFF Construcnion Enclave 18
understood 1o be located within the Aldermaston Site @t the small building (F20.5) mbjavent w
the seservorr. ofl GrifTin Road  This 15 undersiood 10 compnise two sorcholes wastalled w
ahstrac) groundwater lrom the Lpper Chalk Aquifer  Due 1o the depth of these installations
anc lhe London Clay Formation aquitard, risk of any contammnation fram the atea of the
HEFF Construction Enclave is congidered unlikely,

Further miormaiion relaling o the proposed HEFF Constmuction Enclave hydrogeology car
be found in Chapiers 7 and B

4.3.3 Hydrology

Mo surlace waler cowses ae currently presenl wallen o in the ymmediale viciniiy the
proposed HEFF Construction Enclave. The sesrest surface waler hodies are Nanh Ponds
(approximately 280 m 1o the west of the arce for (e controetor’s temporary sile
accommodanon), Decoy Pond (approximately 330 m 1o the southeust of the Proposed Facility
area), Stock Pund {approximately 480 m to the north of the Proposed Facilily wrca) and
Ledies Loke (approximately 480 m 1o the north of the area for bulk storage of matenals and
the whoel wash), Sach of hese water bodies are within the AW E Aldermasian siie bonndary

Further informabon hating 1o the HEFF Construction Enclave bydrology con be found in
Chapters 7 and &

4.4 Historical Land Uses
Informanon on the histoncal land wse i the vicinny of the propesed HEFF focility area has

been ubimingd (vom Heference 12 7, and i summansed below_ |t should be noted that no
historical minps Have been roviewed by Golder during the course of this EA.




May 2007 -30 0751424001 | 50
HEFF Project Area EA Version B.O Final

The Ordnance Survey (OF) map of 1877 shows the Proposed Facilily srea to be located in 3
heavily wooded ares within the Aldermastan Court Estare. The Proposed Facility area is ta
the east of the avenue o Aldermaston Court and south ol o structure labelled *Rifle Butts’ and
“Targer'. There 15 & possibic small stream In (he vicinity aligned nonhwesi—souiaesst,
towands Decoy Pomil

The 1900 DS map shows no change except the struciures “Raffe Dunts’ and “Target” are no
longer shown.

The OS maps [rom 1931 show no change to the arca.

The Air Mumstry drawng of 1345 shows that there 35 an old airfield roadway, connecling
storage ateas aligned norihessi=soulhwest gt the northern end of the Proposed Foeility nrea
This may be nssociated with the mrmac hardstanding observed in this arcn.  Directly o the
north of the Proposed Facility area is a structure labelled as "HE FUZING PMOINT ULTRA
HEAVY™ No further infarmation was available regarding this structure.

The AWE drawing of 1975 shows no particular features in the area of the Proposed Facility
The rosd (Moyee Way) lmiong buwiding H2AY to Silchester Road 15 pol shows on this
drawing

Rel D-8 shuws the AWE designated ‘no-dig’ areas o be spproximalely 150 m o the north

easl of the Proposed Facility area. These are reporcd 10 be arcas where ilems have been
huried histoneally, the exaet nature of which is uncenain,

4.5 Potential Sources of Contamination
451 Historical Investigations

Table D-7 below lists the historical site investigations that kave been undentsken thal include
the Proposed Facility and HEFF Construction Enclave  Figure D= illustrates Ihe exploratory

hole locations and nomenclature referred o m both Chapters 7 and 8 and in this

Technical Apperdix for these locaiions

From & land contmmination penspective, SCRT 2 was the principal mvestigation lar (%5 nrea

" of AWE Aldermaston. Following a detailed desk study (Refl D-37), targeted bareholes and

non-argeied boreholes (10 fill in data and spatial gaps) were drilled across the remainder of
the AWE Aldermnaston silc im0l osvessed by the SCRTIB Project including the
HEFF Construction Enzlave. The soil and groundwaler data from this site investigation were
essessed from & human health and groundwater perspective usmg o standard land
contaminalion approach, where a quantitative Teer 2 Risk Assessment followed a qualitsiive
Tier 1 Risk Assessmenl. The SCRT 2 land contammation investiganon is decumented 1o
Rel. D-37,
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452 Tier 1 Screening Assessment

4521 Requirement for Screening

The sol aod groundwaler data collected through the previous pvestigations histed m
Table D-7 have beon subjecicd lo 2 Tier | Screening Assessment. The background to the
critetin used im the asscssmen) is provided in Section 3.0 of this Technical Appendia. The
Tier | Screening Assessmenl has been underinken, as some of the data for (he
HEFF Comstruction Enclave has nol previously been assessed for its smplicationrs on
groundwaler and homzn bealth. Some of the dada for the HEFF Construchion Enclave has had
the geocnvimonmenal rek quantitinively asscssod (lfor exemple the SCRT 2 reports In
Tuble D-7), wheress some woil and groundwater dais was generaied. [or example, during
archueological work, and has not had the geoervironmental risk quantitwtively assessed.

Al avarlabie soil anid proundwinier chennes] snalyss data for the HEFF Consiruction Encluve
from the historical and recent site investgalions and recent moamifonng datn have been
collated and screened agmins! recognissd peneri scrseming cnlena in order to idennfy
Aress of Potennal Concern (APC) for the HEFF EA (see Table D8 below). These
Tier | Screening Values have been developed by Golder snd AWE in the knowledge of the
Environmenl Agency. The Tier | Screeming Assessmen! bas been undensken with respect (o
hesth controlled waters aud human health receplors as described below,

4522 Human bealth Screaning Criteria and Assesgrmant

Soth sl and proundwater data has born screened (or risks (o human health, For soils, Golder
has genersted AWE Sie-specific Soul Screeniny Values (55V) uwsing CLEA for al)
conlaminanis thul have been identified within the soil 8l concenirations excezding the
liboratory method detection fimat. The CLEA conceptual madel used to gencrale the 55V 15
spectfic (o the AWE Aldermasion sile including the HEFF Canstruetion Enclive Nane of the
detorminands were wdentified ai concentralions that excezded the relevant S5V, and therefore
ne APC Juwve bécn identified with respect 1o ricks 1o human health from soil

Far groundwater, risks 0 buman health con occur lrom vapours genemting from determinants
that have a Herry's Law constant yreater than 107 stmem’/mol.  As such, initial APC have
conservarively been idenllied where n deterininand i8 present watlun (he groundwater al
concentrations that exceeded the laborabsry melhod detection limit for that conlzrmmnant and
the Herry™s Law constant for thai contaminant exceeded 107 atm-m'/mol,

For each Initial APC, reference has then besn made o enisiing wponts relevinl to the
HEFF Congiruction Enclave, as detaled in Table D27, which comtmn Tier 2 Risk Sereening
and Assessment.  Where spunnditative Tier 2 scresming has not been undertaken’ i previous
repatts lor o paricular inllial APC, Golder has condocted qualitative Tier 2 mc:émug takwmp

Galdor Assoclates
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o account the type of conteminam, the concentration crwountered, and other available
screening critenia

Initial APC that could not be screened out on the basis of ihis asssssment have been caned
forward o0 Chapier 7. where the significonce of ithe identified potenual source of
contamunalion s discussed funher

Both soil and groundwoler dala has been screened o risks to geoundwater, Groundwaler
resilts huve been compared with the following 1ecognsed criteria in the follswing hicrarchy:

Environmental Quality Standards (EQS) Freshwater (EQS FW) - (Refl. D-28),
Europesn Dnnking Water Siandards (EUDWS) - (Rell D-30),

UK Drinking Water Standards (UK DWS) - {Ref 1129}

World Health Organisaiion (WHO) (health) - (Rel. D=31); and

USEPA PRG (tap water) - (Rel. D-27).

Groundwailer al the AWE Aldermasion site is undersicod o discharge 1o springs and local
olf-Sie waler vourses and therzfore LS FW arc identificd as the primary eriterin for the
assessment of groundwater results. .

Tmtial APC with respect to controlled waters (groundwater and surfece water) have been
identilied where groundwaler concentrations within the HEFF Consiruction Enclave exceed
the water qualily screening critena documensed above.  Inital APC with respect v sml
impacts have been identilied where exceedences of backgruund soll concantrations and
leachabolity ¢nlens exist for metals, and where cxccodences of the faboratary method
detoction Timil and leachability coteria exist for organic and inepanic dsierminands. For
each lutial APC, reference hns then been made o the reiovant reports, whoch confam
quantiative Tier 2 screening assessmints.

Whore quantitative Tier 2 scrcening has not been undertaken in provious fepons lor a
partivular mitial APC, Golder has conducted qualitative Tier 2 screeming taking imte scoount
the typy vl conlarunan), the concentrahon encountercd, other availshle screening enlena, and
the cuncenlrution of the contaminsnt within other media {e.g for risks 16 groundwater [rom
stul contamination, the concentration encountered it groundwater at a particular location o
the results of leachale testing on samples conlaming sunilar contaminanl concenltstions have
been considened).

Inmal APC that could nal be scrcened oul on the basis nf this asscssment have been camed

forwzrd to Chapter 7, where the significance of the identifled potential source of
contaminalion s discussed [urther

Golder Associstes
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453 Arezas of Potentis! Concem

Tables D-%a 1o D-84 below hist the mitial Aress of Poleumd Concomn {(APC) with respect 1o
land and pgroundwater contanunabon thal bave Ubeen  wentlied  within  the
HEFF Construction Enclave. Toble D-R also sumimzestses the qualitative Tier 2 screening tha
has been conducted where a particular APC hae not been previously subjected 1o gquantilative
Tier 2 screening

Goldor Asgoviates
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7.0 GLOSSARY OF TERMS

This Glossary of Tenms s for il Golder/ AWE Repons.

L.I-DCA 1.1 Dichlorosthane
11 1-TCA Trichloroethane
1A Mo visual or olfactory evidence of conlammalion
28 Shght visual and .]HM‘IGU evidencs of contammstion
i Definite visual and nifnctory evidence of contamination
1D Visual and olfaciory evidence of gross contammation
AlL2Q1 An area 10 the northwest of the AWE Site and the locution of an
storical solvent evaporation pil
_Ahstraction Licenzed and unlicensed use ol surface waler/ groundwsaler
ACEC Appressive Chemical Environment for Concrete
AR Abnormal Event
ABEA Technology Alornic Energy Autharily |echnology, who undertook the dnlling ol
the ALA serves boreholcs m A 1201 and the SCRT IA Project
Acrobic groundwater | Croundwater that conlams dissolved oxygen i concentrations
greaier than sbout 0.5 millizrame per litre (mg/1)
ALC Agricultura] Land Classification
Amher | izt Birds of Conscrvation Interest under the 'Amber Lint' are thipse
whase population or range has Jechined muoderately in recent years
(by more than 25% but less than 509 in 2% years), those whose
population has declined hisiorically but recovered recemtly, rare
beeeders (Eewer than N paim), these with internatiooally imporaat
populations in the LK, thuse with locslised populations, and thase
with an uniavourable conscrvalion stauk in Furope
Anacrobic Croundwater (hal contans dissolved oxygen in concentralions less
| groumdwates than 0.5 mgfl= | mgd
| ACD Above Ondnance Daln
| APC Arca of Potential Concern
AjLiifer A pmmab,e geological stratum or formaticn that 13 capable of bath
_ sworing and wamsmitting waler in significant amounts
AST Ahovepomd Sinmspes Tank
Atkins S5V Atkins Soil Screeming Value
Attenustion Reduction in delerminund concentraton  through  biological,
chemical and physicsl processes as 11 passes through a medwum
| AWE Atomiie Weapons Extablishmemt |
| BAP Riodiversity Action I*lan
| BBTZ | Bagshot Beds/Transitional Zone
| BROWT Herkshire, Buckinghamshire and Oxfordshire Wildlife Trust
 BDs British Drugonily Society
| BG Rackgmund |
BH Horzhale
Biodegradation he iranslormstion of 3 substsnce or chemical by micro-arganism,
resuliing 1m 2 change m chemical structwe mass within (hs
environmenl
BNF1 Brinsh Nuclesr Fuels Limited
BOD | Brochemical Oxygen Demand
Golder Associntes
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BP RISC

BP's Risk Integrated Scfiware for Cleanups (BFP RISC) is an MS
Windows-based soltware packaze tmit can be used to assess human
exposure to dutarminands from sail and groundwiter, The model
can estimate risk from 14 pathways and includes fate and transport
algorithms thal sllow (he wser 1o assess exposure lo determinumadls
that have migrated into air and groundwaler from 3 contammated
zoll saree 11 also models determinand uptake ffom seul mto garden
prodoce. Measared soul, air mind groundwater concentrations mav b
mput direcily inlo the programme 1o assess their risk, ur used as an
mput in the fate and transpont models. RISC has & danbase of 87
chermacals.  Physical, chemien] and toxicological properuss of each
chemical are denved from published sources.  Proporics can be
changed hy the user and sdditional uses defined chemicals can be
added. RISC has defaull imput parameters cescribing exposure
pathwave and receptore. Masy of the defsnlt pammeters are hased
an conservative US stulisties, RISC is flexible and all inputs cun he
changed to reflact site o country specilic eriteri. The mindel cah
thercfore be =dapied to smeure cousistency with DEFRA/EA
approaches as set om in Confymmated Limd Report CLE 1D

BRE

Building Research Establishment

Raip

Revguerels per cram

BT

| British Telecom System

' BTEX

Benzene, Toluens, Ethylbenzene, Xylene

Bulk Parameiers

Generic groups o chemicals represented during modelling vsing
surrogates.  Bulk parameters include mineral oils, PRO, DRO.
chlorinated solvenls and PAHe  Summpgates chosen lypwally
illustenied & mnge of propenice including dilTering solubiliues,
mahilisations and recalcitralion

CAT

Cable Avordance Toal

CatOx

Catalynhic oxidation burner

CHA

Cost Beneidu Analysis

CCAS

cCTy

Cllg

Comprehensive Chemical Analysis Surte — mclodes, metals, PRO
{including RTEX), DRO, PAH by TLC, VOC, SVOC  Please note
that for soil samples PRO apd VOU would have only heen
umderiaken where field headspace resulls were greater than 25 ppm__|

Closed Ciremn Television

Meihane

CIRIA

Construchon Indusicy Beszarch and Information Assotiation

Cis 1 2-DCE

zis | 2 Dhehloroethene

Golder Associates
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CLEA

Conmtarmnated Land Faposure Assesutenl Model < Human Henlth
Risk Assessment Tool

The TLEA model cstinmtes determinand intake o soil as 4
funcuon of the determinand concentration and the potential expasure
vl adults aud children liviog, working and playmg an comlaminated
land 11 derves Soil Guideline Values by comparng the caleulalesd
imtake with the TDI or Index Dosz. The model, it key assumptions,
pnd the undemimmng conceptual model for each land-use wre
deseribed in detail in Comlaminaied Lamd Report |00 The CLEA
mode| assumes that bind-we falls nlo one of the followmy three
categorics, the first having two sub-calcgones: Ressdential with and
without plant uptake, allotments and commercial/industrial,  Thus,
the Soil Guideline Vatues derived using CLEA are dependenl on
exposure in & specificd land use, in accardance with the “sumable for
use™ appach.  Seil Guidsaline Values have bheen denved using
CLEA [ several determinands. The Soil Guideline Valuey depend
on & number of asswnplions (for example, relating W the aoil
cotitipny, the panicular behaviour and type of determinands, the
existence of pathways, the land-use patierns, and the availability of
receplors, With  regards 1o the Aldermnston  Soe, the
IrdustralCommercinl CLEA concentual model i applicuble

LLR

Contaminated Land Reports - A senes ol reporis produced on beball
of DENRA winch cover how conlanuinated lan! slivuld Lo duall wale
unier the present UK legislation, mcluding the use of the CLEA
madel and 5ol Guoldeline Values

Cm

cenlimetres

cup

Construction Munagemenl Plan

CNCn

Cyanide

Cop

cop

Chemical Oxygen Demumd
Change of Direclion

-

ConSun

ConSim Versmon 2,02 has been used throughou the SCRT 2 project.
ConSum 15 3 nek aesesament model that examimes, wid oide i Uw
assessmenl of, the impagt of comumingied land on groundwater,
ConSim was developed by Galder on beball” of the Environment
Agency. The model wus developed tw deal with Site daw
uncertamty The mput porameters o the model's analyneal
equalions can be ranges of possible values (based on delensible
probability density functions (PDFs)) rather than single values. 1o
deal with this, the model uses the "Moate Carlo approach” in which
calculations are carried owl many times. with input paramecters
selectod undoily o withlo the specified ange  1n Gug project
each model’s result reflecis 1001 ierutions. The medelling results
therefore reflect dota uncenainty, the rosulis of & range of the mpu
parsmeicry/Site conditions and therefore Site heterogenerty.  he
uncerininty  with respect 10 data or parnmeter values s ol
inecessanly) amalogous lo poor Site chamcterisation.  Rather, it
allows sataral varation end dits uncertaimty Lo be modelled it a way
thal avoids laking an overly possimistic “worst-case” lype analyseg,
which is rarely tustiffable.

ConSim follows & level upprouch, inciuding Levels 1, 2 and 3.
Level | deals with the concentmtions [rom the source zone, and
carrics out a holistic leach test, thus creating o range of resilts in

prl the 95th percenule of which is compared w0 an appeopriate |

Goldar Associates
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| determunam) poncenfrations migration through an aguifer o »

erilerin. 17 the result exceeds the criterma Lhen 2 Level 2 imsessment
is undortaken.  Level 1 ossesses the mugmstion of determinand
eotiwenircdions iTom 2 sowee zune, through an unssturated zone,
with vaious provesses occurring, for exmmple retardation  The
95" percentile result is compared to the criteda, and if it continues 1o
excerd then o Lovel 3 assessment @8 inderaken. Leval 3 asdesses

receptor, 1n this case poundwater quabity ol the Site boundary
Again the 95tk percentile of the results v compared to 3 fiven
criteria,  Processcy such es bindegrmdation and retandation can be
wcludsd wathin  the modelling sl this level. I determimand
groundwater concenttntion ol the Site boundury exceed the cricna
within 3 particulsr time period {in the cse of AWE within
1000 years), the determinamd s Jeemed W be a nsk 1o the receptor:
Level 3A bzms many similanitics o 8 Level 3, though o ¥ a stand
aloe sismesement susessing the mplicstions of  determinand
groundwater concenimiions on  proundwater guality w0 the
Site boundary.

ConSim Leve] JA A modelling option in ConSim which allows simulaizon of the
migration of a fised concentration sjugous source in groundwater by
simulation of the prxvesses of dilution, advectivn, relardstion,

| dispersion and bindezradation.
| Contral PID Caolrol Process Indication Drawing

! Contralled Walers

Lonfrolizd  walers are defined as wlevani lemiorial  walers
fextendmg 3 miles scawards from  baseline), comuinl waters
{water mland of bascline), inlood waters, curface waler and

groundwsiet (for the purposes of Part LA wathin the salurated zomne). |
COSHH Control of Substances Huznrdous o Health
cp Cone Penetration ]
o Condensate Main . i
CI'REA Canstruction Prosect Register of Environmental Aspecis
o Cone Penetration Test
| CRI Critecality Cable
| CROW Agt Country side Rights of Way Act 2000
LeSAC candidate Special Arca of Conservation
CSI's Contract Section Particular Specilication (from SCRT L)
CSP5 13 Bogeholes in the vicinily of B Area TCF Comanunated Groumil
Source Deplenon Projec!
SR Construction Site Rule
cr Carbon Tewrachloride
CT¥  Chemical Technology Facility
D Digep well 10 3 dual mstallsion borcholc
Datghter producl A compourd that results dircctly from the degradation of another.
For cxample, cis | 2-dichlorocthene (cs | 2-DCE) and
vinyl chlonde are dooghler products of (he  reducuon of
michloroethene (TCE)
DEA |.2- Dibromoethane
A Dichloroethane
DCE Dicklorocthene (Dichlotozthylene )
DCLG Department for Communities und Local Government
DCM Dichloromcthane 3
DEFRA Depariment of the Environment, Food and Rusal Aflues
DFLLCD Dry Electrolytic Condurtivity Detector

Golder Associates
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Demse non-sguecus

A liquid iminiscible with waics that bas a density greater thal water

phase liquid (DNAPL) | and so sinks in water
Dreterminanid Delined by the Environment Agency as o generd name [ur u
charactenstic aspect of water quality, In terms of the SCRT 2 sune
of reports, o determinand 15 an mspect of soill wd groundwaler
quality.
DETR Deparment for Envircnment, Transport and the Regions
1 DG Dala Ciap
Dailusion | Migration of substances by natural movements of their partcles
Dhilutson Reductior in concentration brought about by the sddimion of warer |
Dhspersivn irregular spreading of solutes due to oquifer heteropeneities at |
pore-gram  scale (mechanical dispersion) or w Deld scale
| imarrescopic dispersion ).
Disporsivity A propeny that quaniifies the physical dispersion of a solute being
. irsnspuricd in o porous modium,
niv Dutck Intervention Value
di Laboratory delcction Jimii
[}"'-1 Demineralised Waler
DMVEX Dual Muedid Vacuum  Extraction pump, which extracts both
groundwnter and soil vapour
DO Diszolved Oxygen
DuF Deparimernt of the Envitonmenl
De Decay Pond
DPVE Dun! Phase Vacuum Extraction
DORA Diclai lcd Q!stnlhnlm: Risk Assesement =
CRO Diesel Range Drganics
ns  Design Sulphate _ B
DTe | Depth to Crown
nu Depleted Uranium
Dutch | | Dutch Intervention
Dw§ Drinking Water Standard
EA Covironment Agency
FAL Environmenia! Assessment Level = given thae [or many substances
which sre rolesscd o air EQSs have nol been defined, the
Environment Agency bax adopted interim values known as EALR
Thesi are pon-statutory benehimarks of concentration (or a subsianee
afler dispersion into the receiving envonnment, st a1 a level below
which o harm i bikely,
| EC Furopean Council = =
Eh Aedox Polential
| EIA - | Lnvironmental |mipacl Assessment
Tlectron accepiar A compound capable of aecepting electroms during axidation-

reduction reactions. Micro-arganisms oblain chergy by transferring
clectrons [rem electrons donors such as orgenic compounds (of
somctimes reduced norganic compuunds such as sulphide) o an
clectron acceptor  Eleciron aocepiors are compounds thal are
relatively oxadised and include oxygen, nitrate, Fe (H1), Mn (1v),
sulphate, carben divxide, or 1o some cases the chlonmated nliphatic
hydrocarhons soch a8 perchlososthene (PCE), TCE, DCE and

vinyl chlonde.

I
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Ekectron dowsor A compound capable of supplying (giving up) electrons dunng '
ovidation-reduction reactions.  Micro-organisins obiain energy by
iransferring  elecions  from  electron  donoes such as  organic
compounds (f sometimes reduccld inorganic compounds such as
sulphide) to an electron acceptor.  Election doners are conpounds
that are relatively redoced and inclide fvel hydrocarbons and nstive
Qrganic cnrbon.
FMACG Ernvironmenisl Monitoring and Assesemen) Group (formedy EMUG)
also Environmenlul Matenals snd Analysis Group _
EMC B Environmental Monivoring Group ]
EMP Flectromagnetic Pulse Faciluy
| EMP o Envirenmental Monttormg Plan
EN English Nature
EPA Enmvirnnmental Protection Act
1 EOS Environmental Quahty Standard
EQSFW Environmental Quality Standands for Freshwater envimnments
ES Envirnnmenial Stalements
ESH Envimnmental, Safery and Health [Plar) =
ESHIMS AWE Environmental Ste Tnvestigatman Information Mznagemend
System
FSSFH | Essentinl Services Supoly Plant House N
EU | Eurapeun Union
EUDWS European Linion Dimking Water Standards
Exploratory Exploratory  Invesmygations uwsuslly  involve only  lmted |
Investigztion intrusivefaralytical wark in which relatively [ew samples are
collected for  identificalion’conflirmation  pumoscs  or  for
prioritisaticn of sies. they may play a role in esishlishing ike
putential for shor-lerm exposure or other imeicdiate risks 10 health
and the envirooment, and they moy be used 1o peneratz prelimumary
) gas. vapour nnd waler guality data.
Fe [
| FER Facility Environmentul Represcuative
FES Foundabion and Expleration Seivices (now Fugro Enginecring
Services)
FF Fire Fighting Water Main |
FID Flame lanisation Detector .Hl
FM Facility Manager
FOC, Foc ar lne Fraction of Orgame Carbon
[ FRIR Federul Remediation Technologics Roundiable
| FT Foul Trade Was:te Dirain
FW Freshwaler
GAC Granular Activated Carbon
| GAC Genzoic Assessment Criteria —
GASIDH Golder Associates Site Investigation Dutabass
GC-FID Gias Chromatopraphy Flame lonisation Detectar
GOMS Gias Chromstography Mass Speciromet!y
GLorgl Cround level
| GM Exssting Gas Main
Crolder Galder Assocsates (UK) Limited
A Uegeral Quality Assesaman
GORA | Generic Quantitaive Risk Assessment
| GRO | Gasoline Range Organics (cquivilent to PRO) “_‘

Golder Associates



May 2007 - 93 075 1424001 1 501

HEFF Praject Area EA Version B0 Fimal

Ciroumdwater {Regulations 1(Z) EC Groundwater Lirective.) All waler that (s |
below the surface of {he ground m the sturation Zone and w direc!
oontact with the ground or subsoil

Groundwaters Any walers contamed In underground stiats (s 104, WA, (991)

Ha Heclare _

HCP Hydrogeolegical Charsctenisation Pfroject - Underiaken by Gaolder |
helween 2000 and 2002 locking o) the overall hydeogeolugcal

| regime at AWE Aldermasion
HODI'E High-density polyethviense
HEFF High Eaplosives Fubrication Facility -

HEFF Consuuctivn
Enclave

lncludes the construction sile, and associated Icmporary aress
including the construction site acevss road, the coufowcors’
compoundd. aed e contractors” compound overflew

4

HEFF Proposed The actual location of where the HEFF Develogment will be
Facility silusted, including the process building, supperting butlding, end
associated permanent Sccess Foules
HEFF Projeci Anca Ihe planning spplication silc arca within the ‘red line boundary’
supplied by AWE (Alkins) in Appendix B {Ascessmem Man) of
‘Information fr ES Technical Authors, Rsference EDMSL/,
) Drafl lssue, December 2006",
| HHRA Human Health Risk A ssessmenl
| HRC Hydrogen Releaswe Compound
HJ"'- Headspace — Field testing techn:que for VOCs
HSE Health and Safety Execulive
HV Hign Voliuge Elecineal Cuble _
HVE Migh Vacoum Extruciion, also called High Vacuum Soil Vapour
Exteaction
| Hydrauhie A coellicient of propomionality describing the e @1 which water
conductivity can move llnough & permeable medwm  The density and kinematic
viscostty of the watct must be consdered 1n determining hvdraulic
condugtivity. |
Hydraulic gradient The change n total bead with w cbhapge i distunce in a given
direction.  The direction is that which yields 8 maximum, rale of
decrease in head N
IRC Intesmediale Bulk Container
ICRCL ler-departmemnal - Commitice  on  the  Redevelopment  of
Conuminated Langd
18] Index Dose
IEEM Institute for Ecology and Environmentul Manag=ment
IEMA lstitute of Environmental Managemeni and Assessiment
| tmpact Potential :I‘IJHFS whieh can occur to sensitive receplors duc 1o a
range of crcumstances (¢.g o pollution inchdent, pew developmeni
i)
limpact Significance Cousideration of (be nuture and scale of impset charactenslics,

combune with the mpertance/seasitivity of receptors to produce a
pdgement of overzll sigmficance

| Importance Sensitivity

The means by which the status of recepiors when m:.u.:nng the
potennial significance of impacts is judged

IMS [Information Maragement System

T1RC Intersinte Technology and Regulstory Council

ILCN Interndtional LUpion for the Consgvation of Natere and
, Nziurnl Resources

K40 | Potagsium - 40 ]
Kd [ Partition coefficient

Golder Asscciates
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Koo Organic carbon ahsorption cocfTicient ]
km Kilametres
LC London Clay
LCI1 Londen Clay {upper clay horizon)
LC2 London Clay {waler bearing silty sand‘sandy silt horizon)
Lepidoplers An onder of mmgecis Charolerised by the possession of a spimal
proboscis, and of four large more or less scaly wings, includes
. butterflies and moths. .
LEoP 51 Leading Edge of PlLune Sgte Investigation — Additional burcholes |
drilled 10 chatacierize and finhar defing the leading edge of the TCE |
slume assncinte with B Area
LNAPL Light Non-Agueous Phase Ligwd, A liquid immascrble with witer
| thal has 3 density less than water and 5o floats on water |
| LOD Level of Detection |
fLra Local Plannmng Authunly
LV Low Volage Electrical Cable
m 40D | Metres above Urdinance Datum
in bGL Metres below Ground Level
m 0D Meters Ordinance Datum
m Melres
MOCP Motor Control Pane!
Vs Meires 'er Sccond
mm Millimeires
| mty Mewes Per Year
| MAFF Minisiry (or Agriculture, Fisheries and Food
MBH Mzin Boiler House -
MCEB Modular Circusl Hreaker
Metalz Stagulard Sulie - As, Cd, Cr, Ph, Hg_ B, Se, Cu. Ni, Zu
MEW Muchining and Engineering Workshop
MG Made Ground
MH | Manhule (a prefix)
Mineral il Compounds with the carbon number Cyp — Ca which are fiot retained
when passed through a silica colummn wsmg @ non-polar solvent,
Chemscally this consists of aliphaties (n-slkanes, ivo-alkanes and
cyolo-alhancs |,
Mip Membrane Interface Probe
Miligution Actions 1o reduce the nature scale, duration or geographical extent
ol suganficant impacts
MhA Monitored Nuwural Anenuation. Momworing of proundwater to
confirm whether NA processes are acting of a sufTicient rae o
ensure (hat ahe wider environment s unaffected snd that the
remedmrion objectives will be achieved within £ reasonable time-
scule: typrcally less than one generation or M) years.
Mudel Surrogares individual dewrmnunds  of  bulk  parameters  roprescried
mudelling by the use of surrogate compounds.
MIBE Methyl ten butyl ether — petrol addiuve -
Muhi-Staged With reference to the Non-Targeted zspect of the SCRT 2
Exploratory [nweshgation, a contingency of lwenty boreboles wus
established 0 he combrecl to allow for realtime resction o the
potential presence of contamination in plunned borehales  The
witdhional reactive borcholes would be used 1o 83d in the dehineation
of contamination ur 10 assess the exiemt of migmtian towards a
recoplor, (such a2 grunduwnter quality a1 the Sie boundary ).

Golder Associaies
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NA Natoal Atienvalion.  The effect of nurally occurring physiend,
chemical and binlogweal processes, or any combination ol those
processes (o reduce the mass, towiciy, mobilly., volume o
concentrition of polluling substimces in groundwater  For natural
attenvation ta he effective as @ remedinl avtion, the mte at which
those processes occur must be sufficient o prevent polluting
subslances catcomg wdenhified receptors and tn mimmise expunsion
of pollua plumes inio currenily unpalluted groundwaler. Dilution
within 3 receplor (such 25 o nver pr barchole) 5 nof namml
attFnuaton. -

| NA N Nitrogen and Argon Pipe —

NAPL Non-aqueous phase bigad Laquods that are wmmiscible with water
wnd so furm a scpamie phase

NASH MNaiural Aticnuation Screenng Frotacol

| NGR Nationn] Grid Reference

Nl Nuchcar Insiallations [nspeciorae

NINK Nutiwonl Nature Reserve

Non- Targeted | Systematic, stratified, vanable density and mull staged wspect ol the
SCRT 2 investigation.

NoPD} Natiee of Proposed Development

NREMB Non Houtire Environmental Monitoring Borehole

NSCA B Nanonal Socisty for Clean Alr and Environmental Protection

 NSO/Resins Witrogen, Sulphur, Oxygen/Resins "

N5PA Muclesr Storsee snd Processing Area

NTS Nun-Targowed Suiic — including Metals, PAH by TLE, PRO, VOC
Screen, Phenol, Sulphur, Sulphide and Sulphate, Total Co, pH end
DRO. Please nive that for soil samples PRO and VOU would have
only heen undertaken where headspace resulis were greater than
2% ppm, —

| Ddonata Cinic of the insecl groups, comprisang the dragonflies and damselflics

ODPM Difice of the Depury Prime Mimister

O& M Opcration and Maintenance

CH Hvdroxyl Radicul

15 Ordbomnsee Survey

Fl The shallow insiallstion of a dual mstallation

2 The deep wsiatlation of a dual mstalhition

PAH Polyeyelic Aromatc Hydrocarbon  Also known a3 Poly Aromauc
Hydrocarbon.

Pathway A poute ndong which water or delerminand moves through the
environment and comes mlo contscl with, or olherwise affects, a
receplon

PCB Polychlorinaled Biphenyls

PCE Teimchinrocthene, Tetrackloroethy lens, Perchloroethylens,

(= 1,123 -Teirachloroethylene)

pdf or PDF | Probabsiity Density Funclion

pH | Mezsure of scidity/alhalinity - pH salue, the sctivity of H+ in

= agueous solution

Pl Photo-lomisation  Detector {used for sdentifying VOO by soil
headspace mmalysis in the field)  Alse called an OVM, Qrgoiie
Vapour Meter

Goldar Assoclates
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Pollution of The discharge by man, dirzctly or indirectly, of substances or energy

groundwater mto groundwater, the resulis of which are such a5 o emdanger
human health or water supplics, harm hving resources and [he
aguatic ecosystom of mterfnce with other legitimatc vses of water
(Groupdwater Directive RIVGR/EEC,

Porasity The ratio of the volume of veid spaces i rock or sediment to the
iotal volume of the rock or sedimert

PLC Programmable Logic Control

o Pangbourne Prpeline )

ppb or PPR Party Per Bilhon

[g’® Pollution Prevestion and Coniral Regulations 2000

PPE Persanal Muolective Eyuipment

| PPG Plorming Policy Guidance -
| PPOI6 Planning and Archacology .
| PPGO Naulure Conssrvation

PPGIS ' Development and Flood Risk

PPL _| Pangboume Pipeline

pom or FEM Parts Per Mullion

PPrs Planning Policy Siatemcnt

PPsY Biodiversity and Geological Conservalion

| PPS2) Planning and Pollubon Control
| PRE Permeable Reactive Bamer

PR Preliminary Remedianon Goal

PRO __| Parol Ranee Orypamics

PSD Particle size distribution

pSPA | propaosed Specinl Protection Arca

PTS (mter-laburulory) Proficiency Testing Schemes

WD Potable Waler Drainage

JA Chalitv Assumnce |

RA Chemical smalysis for rudioactivity, In the st instance pross aiphs,
gross beta and ntium amalysis, This analyss = anderioken by
AWEs intermal laboratories. Where clevated results are identified
AWE undernake speciation apalyas, pnmarly alpha speelrometry to

_ wentily concentralions of wanium snd pluiontum isoiopes

RA Radwologics| Assessment

RA Risk Assessment

RAMSAR The Ranwat Convention on Wetlands of Inlerontional imporiance

RAWTP Radiosclive Waste Water Treatment Plant

| RCD Residual Cugrent Device
WD | Re-dnill. 3 boreholy that required re-drilling

R | Reductive Dechlosmalion

R&D Restarch and Developmeint

Receptor An eanty, such as human, animal, conrolled waters, plant, building
or the mmosphere, which i3 vulnaiable 1w the adverse effects of a
hazardous substance, sgent or action {e.g. devclopment) and can

I receive benchi [rom positive effecis.

Med List Birds of Comervation Concern Red List species ure “those that are
globully threatened, whase populution or range has declined rupidly
in recent years (more than 50% in 25 years), or which have declined
hisiogically and not recovered

Hedis Reduction-oxdabion
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Redox potantial

The clectiochemical potential of an oxidaton-reduclion half reaction
under prevailing conditions measired with respeet 1o the standard
reduction potential of the hydrogen gavproton redox couple, which
i% defined us zero

Residuzl Impoacts

Impacts remaining following the implementation of nutigation

Retardation

A measure of the reduchion i solute velocity refative o the veloeity
of the advecting groundwater caused by processes soch as
adsormi .

RIGS

Regionally lmportant Gieological Sites

Risa Human

Rie Human 3.1 15 a proprietary human healih sk assessmem
software madel designed for the Sue-specific nsk assessment of a
Sile using calculations based on the CSOIL, VOLASQOIL and

SEMSOIL submodels developed by the Duich “National Instituie of |

Public Health and Fnvironmental Protecuon (BIVMYY, The CSOIL
submodc] was used 10 denve the “imervention Values™ lor ithe
Netherlands,  The €SO model wes exposure routes and default
values of puvmneiers 1elevial o nesidential oress with gardens. The
epplcation of this o the Aldermasion Sile & thereflore conservative.
CSONL pssumes squilibrinm between determnand concentrations in
sail, soil water and soal 2ir to caleulaie the comvenbiatun: in the three
il phages. A flux of delerminand from the soll sir and water
towards the soil surface is assumed 1o occur. The determimand will
evaporsie from the surface level. Dererminands found in s0il wailer
are assemcd 10 be abie o parmente through synthetic surface pipes
and can ba taken up by grass  Exposure vig dwrect comtact with
contsrminated sl 15 alon poezible  Raced on Site-specific dala, the
model output can conttibuic to &n asscssment of possible buman
hentth risk. Exposure (o soil, soil air and soil water via key exposure
mutes is used o assess the degree of ask associated with the Site, Jt
should be noted that Rige Hummm does nof incorporate the effects of
ealural aliicouation and dilupon during frarspont in the caleulations
which adds another layer of conservatisin.

RO

Radius of mfluence

RI'D

Radiation Physics Depanment or Rclahve Percentage Difference

RPC

Regwonal Planmog Uundance

RPGY

Regsonal Planniog Gundanee (o the Soull-East

| RSA

Radioactive Subsiances Act

rRT

Route Terminalion

5

The shallow installafioa of a dunl installation

ISAC

| Special Area of Conscivation

SAFEGROUNDS

The SAFEGROUNDS (SAFety and Environmental Guidance for the
Remedistion of Nuclear and Defence Sues) projoor began in 1998
when tiuclear indusity committess spansarsd by the Department of
Trade and Industry (DT} were discussing the difficulties of
esumahing and managing the lRahilities posed by coatsmunaicd land
on neclear sites. A feasibility study was camied out by CIRIA, The
Enviroomenl Council and WS Atkins tn investigie whether and
boww best practice guidunce could be establishad. The study resulied
in the proposal to undenake a three-year project, 1o be known as
SAFEGROUNDS thal would,

* Establish 3 leaming petwork, to be funded by the nuclear

industry and others,
- Use the network 10 produce, by comscnsus amongst a wide

munge of dskeholders. good practics puidance on ke heelth,
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salely and environmicnial nspects of managing conlaminaled
land on civi] nuclear sites and on defence sites; and

. Evolve wtn 2 sell-standing learning network 1o maimtain and
improve the gudance in the light of eaperience m using il, and
Laking into accoum regulatory and olher developments,

The propasal was approved and SAFEGROIMNDS proper began

mid-1999, Smee then the project has been munaged hy CIRIA, with

supporl from The Environmemt Caouncil, an behnl! of ihe DT

Liability Managemen! Group Safery Iseoes Task Force (SITF). Uanl

2001, WS Alkins was also pan of the munagement (s

SAFEGROUNDS was developed to:

. Suppont good praclice i the health, safety and envirenmenial
aspects of managing contaminaied land on civil nuclear ites
and defence siles

. Address mdioactively contemimated land, chemically (non.
radioactively) coniaminsted Jamd, and land with both
radioactive and chemical contamination.

Stukeholder disloguc processes, a wehsile, meolings of a steering
group, meelings ol 4 project mamagement team, and contmcls for
partcular pieces of work, bave been used 1o produce goud practice
guidunce thal i= agreed by all stakeholders. The guidunce was
devehgpeed puumanly For eite owopers, siic operstors and  their
conlmclors, but it was miended W be wsefiul to athers, moluding
regulators and groups within the public.

SAM Scheduled Ancient Momument (now known s Scheduled Monument
—sce below)

SCM Source Conveptual Model

SM Scheduled Monumeni

Szlurated zome

The zone m which the voids of the rock or soi are filled with waler
at \he pressure grester than Mmosphenic. The water table s the lop
of the saturnted sone o an ynennfined aguifer

Scale (in relation o

The predictec devaation from the Baseline in terms ol magnitude of

Impats ] an eficct
SCRT Soil, Chemucal, Rachological and Toxm survey
| SCRT 2 Sail. Chemical, Radiological and | oxin survey Phase 2

SCRT 2 Design

Soul, Chemical, Radiologecal and Toxin survey Phase 2 - Represents
the desk sudy, environmenisl sudil and desigm which was
undentaken by Golder betwesn March and Mav 2002

SCRT 2 Explomtory

Soil, Chemucal, Radwlogrcal and Toxin survey Phase 2 — Represenis

| Tmvestigaisng the Eaplorstory Investigalion and the serex of reports of which this
15 one

| SCRT 1A Soil, Chemucal, Radiological and Toxin survey Phase 1A
(undesiaken by AEAT)

SCRT 1B Soil, Chemical, Radiological and Toxmn survey Phuse B (undertaken
by Golder) between 1999 and 2002, Assessing |15 client determined. |
discrote ureas of Site.

SCRT I Soil, Chemicel, Radiclogical ond Toxin survey Phase 11 -

Represenis the groundwaier momitormg project which Golder bégan
In 2003 apd i onpoing.  Year | run botween March 2003 and
March 2004, Kourds |-13. Year 2 ran between June/July 2004 and
March 2005 Rounds 14-22. Year 1 ran hetween June 2005 and
April 2007,
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| SCWM Stcam. Condensate and Waler Main
SD Sceure Duet
| Spsp Site Development Statepy Flan |

SEM Solven! Extraciable Mauer B

SFS Swndard Field Sume (Temperatore, conductrvity and  pli)
Insuflicient groundwaier {or distolved oxvgen and redox polenial
readings

5G Silchester Gravels B

SGVs Soil Gandeline Values - o generic valuc. prodeced veing the CLEA
2002 soltware package, used for the assessment of the implications
of contamymaied land on buman health.

51 | Statutery Listrument

Sl | Sitc Invesniganion }

| SL Streel Lighting Cable '
| SM Sicaun Main

SMR Filca sl Mutnwoenls Bogunld

SNIFFER Scolland and Norhern lelaml Forum for Envimnmental Research

S0D Sotl Oxdutivg Demand -

S0OM Son) Qupanie Maiter

Sarption Absurption and adsorplion considered jointly.

Source A hazardons subsiance or agent [e.g. a determinand that is capable
nf causing harmy}. o = ——

Securce Area The arca delmeatcd by the polznuol presence of NAPI
cuntmnination -

Source Jone Dcfined as the area where non aqueous phase ligoid (NAPL) =
deemed n be presem

SPA Special Protection Area

srr Standard Penebmation Tesi

SPE Source Protecuion Zone

| SR Safetv Related Incident

5551 Site of Specaal Scienlific lotercst. Under the Wildlife and
Countrvside Acl 1981 {amended in 19835), the Govemioenl has 2
duty ta nofify a5 an 8851 any land which il considers 1o be of special
interest because of its flora, fauna, peological or peographical
(catures. B |

88V Sull Sereening Value _
Stakeholders Interested panties including regulators, publie, NGOs ete.
Stratified With reference 1@ the Non-Tarpeted aspect of the SCRT 2
Faploratory Investigation, the SCRT 2 design was such that & gnd
was overlaid on the Sihe and & borehole located nlo each grd
squareThe borehole could be located anywhere withm the square,
SUDS Sustainable Urban Urainage Svstems
| SVOC Semi-Volatile Organic Compounds (A Hs Phenols/Organotins)

SW Surface Water Drain

Sysetrur{c With reference 1o the Non-Targeted aspeci of the SCRT 2
- Exploratory lovestigulion, the SCRT 2 design followed a sysiem.

Testedodour threshold | The taste/odour thresheld for hydrocarbong s 0.1 mg/l. The onler:a

for hydrocarbops
LTHT0 Tributyl Tin Oxide B
TICA Trichioroothans
| TCE Ttichloroetliene
TCM Trichlsromelhane (Chloroform)
TCPA | Town und Couniry Planning Act e
Goldar Assoclates
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TDS | Towl Dissolved Solids
TDS| | Tolerable Duily Soil Intake
TIC | Temanvely ldentified Compound
TLC | Thin Lever Chrumntography
TNVA | Total Non-Vulatile Aromatics (s messuremernd of PAHs)
TOC | Total Organic Carbou
TOM Vowl Organic Mavter
TPH Totsl Petroleum Hydrocarbons (PRO and DRO)
TPHCWG Totul Petroleum Hydrocarbons Crilerin Workine Group
TVERC Thames Valley Environmeninl Record Centre
-TW | Trade Wasta
uug An undisturhed sample recovered in a 100 mm diameter sample lube
ugfl Micrngrams per litre
UKDWS | United Kingdom Drinking Water Siandards
LN | Unkngwn — —
LIPS Duict | Uninieruptible Power Supply Duct
LIRS | URS Corpuratm B :
USEPA | Uniied States Environmenal Frolection Agency
USEPA PRG Umted Sistes Fnvironmental DProtection Apency Prelimmnary
Remediation Goals. These are nsk based tocls for evaluatng and
cleaming up contammnated sites. They combine curvenl EPA toxicily
values with “standard’ exposure factors 1o estimae determinand
conceniraiions in environmental media (sonl, sir and water) that nre
considercd przetive of humans  They are penerie and calcuinied
withoul Size specific infemation. Exceeding a PRG sugpesis luriher
cvalustivn ol the polenlial risks lhat may be posed by Site
deierminands s appropriate. PRC conecnimibions ore based on
exposure pathwavs for which penemally accepied methods, models
and assumpticas have been developed (1.c. mgesuen, dermal contact
and inhalation) fer specific land-use conditions. PRGs for tap water
can be used 1o guantitativelv, bul conscrvatively, assess groundwaler
| results. PRGs for mdusinal sodl have heen applied to snil dala.
LUz Unsaturaled Zone |
Vianzble Density With reference 1o the Non-Targeted aspect of the SCRT 2
Exploratory Investigation, the variable density prid sysiem used
scroes the Sne was based on owr exmting knuwledge ol Site,
wiensity ul land-use and likely frequency of polential determinand
| | sources.
i vC Vinyl Chlorde
| VOC | Volatite Organic Compounds
| VWT |_Vibraling Wine Transcucer
WauCA | Wildlife nnd Countrvside Act 1981
WBC | West Berkshure Council
WFD | Water Frameéwork Dirgetive
WHO (health) _ Warld Henlth Organisaiion
WMG | Waale Munapement Group
| Wi _| Water - Potahle
WOS - | Water Qualiry Standards
WRA Water Resources Act
WRC Water Resources Council
XTF Explosives Technology Facility
Kylene (pim) The p and m isomers of xylens
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Table A;: HEFF Project Area Baseline Canditinns Chemical Tables - Soil Determinands

. Human Samples | Groundwalcr Samphs

Heslith Risk | Excording Rink :

Dhter mmire ) LUnkie Rangs ' Kaveeding
Screening | Seeeeming | Sorconing ;

v alme ¥ ahic valpe Sereening Vajue

:‘:ﬂ:thmlm roikg <i ND ND ND ND

:_.r:tm'm gy i =1 Fod b N T ND

:Iil"f-lf':-hﬂl'ﬂ'nm uke A i NiD N N

1I rﬁwmm ugke < ND N NID WD

I!:;'::hlcmmme vk “ ND N ND N

II3I1I:thpm:tr=mr uplg =4 R T I o

N il , .

__Il-is-!’-ﬁn"m|n“e_“= "I""tl «] MND N M N
1r-c.:~lumh_umn. ughg «l ND N ND 8D
1;::“ ¢ vk =i WD NTH N b
]rllzls"

Tetachlombonz: | maky <] KD NTH NTX N
ik

114 <ji L8] ND N N
Tricolorobenzene gk ' :

! i’ﬁ:ﬁm verkg <| WD N NI N

|. :flmjzpr._par:. kg bl ND ND N N

I

| [lfm ugiy <\ NiTh N D NID

- :]ﬁi'hinmtrm ‘5B = o NAL N M
ll.ljm;imtr.l-.n vy < L N N W
P‘S'i;lmﬂrnpm ugke «l WD NG N/D ND
1.2-
Drpheayibedraan, | mghg <\ W 81 HNID N

| =
T35
RAE T ugke =| D N WD NT
E!i::l'.lomb:ﬂm: ug'ky =100 ND ND L] N
;;:'_]‘-lbl‘ﬂprﬂpl.ﬂ: ugfkg <l D N f ] T3
Cenorsbaay | e <100 ND NID ND N
Bihmmmm gk =l N )] N ND
| Naphibylammne | mpiks <3 ND ND ND =)
) :
Dichlorupropane | “5€ < N ND ND ND
L3446
Teuschlorophene | mpiky <1 N N P N
i

[ 1a% _ :

| Trchtorophenot | %8 | <\ ND ND NT ND
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Human Sumpln | Grewmfwsiyr Sesmtics
Health Risk | Evcending Rk
Determinend Units Rangr Excerding
Screcing | Screcming Sereening
Vileeo Vatoe Value Screwing Volur
| 24 <\ N D N il
| Trichiprophiesel ughy == £ o —_—
BT .
| Dieklernphennl by it M N hailLh A0
| 24- P :
[ — ngfig aliil D ND ND WD
| 2d-Dmitrmphenol | mptkg <j W N N WD
24 ;
P — um'kdg <{[¥ NAY H:‘1.'l: | N1 Ml
*
:_;f; myhy <1 ND N wD D
2.0 N |
Dhisltrutedusme upfug <{(q ND N | ND Ny
1-
Chicronaphthalen | nefeg <100 N Wity N WD
v
- hlsroghannl [ <10a N ND HT MeD
2Chomtoluene | ng'ke ‘| NT NID N/ N
2=
Methylraphihalen | npfg <100 NITI HID N/ N/
e
-Methylphenul up <100 ND ND ND MiD
a=Muphiylannne | gk <} ML N/ ML b i H)
I-Mioanalme nekg <100 NTH ND N MiTr
Z-Mitrophenol ukg <[00 NT ND WD M
2 Picalinc mghkg < N NITY NTH N
J-NitroaniTine uglky =100 LM N W N/DY
4 Bromaphenyl | z 4
sl miras kg 210l N KD D | Nl
4-Chlom-3- .
methwipherol ugiip <{ W N NID N _.N.‘El
A-Uhloroaniline upieg <110 N N T N
AChlorophenyl 3 : -
phenylother vghke | <00 N ND NI N
A hloamstahene uy'h;_ <| N T M N
i
r— upikp <] ND ND N WD
4-Meihylphenol ugyky <00 WD N N ~D
&-Mnuniiee kg <10 ND ND ND N
A Mitraghecul iy <100 ND ND N ND
HEN, BHna)l,
DHGMD, TG, Red
. Area, Yellow Ana
Acenapiibong gl <jd=LBIS | D000 Ly Cirgen Arsa, Bhur
Ares, DASSL,
GASS3. GABI,
GABMY, GATPE
Aczaaphibene ] - . . : .
| {leachash gl <1.00002 ND D D N
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Human Samphes | Groundwater \
, . Health Risk | Exceeding | Risk Syl
Beterminund Ernitn Range ot : 2 Exceeliog
Scregning | Sorovniog Screcning Rereemens Valus
Value Value ¥alue ; E
HER, BHO413.
BHGEMS, HEG,
Tneen Auea, Blue
. ; 5381 ] ¥ Ao, LAassl
Acenaphtinclens e <524 1o i L GASSI. GABII
GARBI. GATPS,
GATPS, GATPT,
THATPH
Acepnaphmylene ; ) : ) =
(ieachnte) e <) D002 N N2 N ™MD
Aretuphennne mgtkg <f ND N/D ND WD
Avad Soluble ) o
Sulyhide gy =5 M MY ®T i fipl
Analine migilg i N et Wi M
Arihaninon mg/l | =0 oo ND N ND N
flearhnie)
HEER, BHO413.
BHGMI, HEE, Red
Area, Yellow Aren,
1 . 2 Green Ares, Blie
amilraime wekg | 1600 | T0S00000 = LaD o T
GA5S3, GABH4.
GABHI, GATPS.
GATPT, GATFS
Anihraceny
: A | = / ; b /
ficschate gl 0002 [H] N bl ML
: Red Asca, Groon
Antimony myplky =i L LOL Area, Bue Arsd
Arsemic mekg | <1417 B33 - 12 HIIGME, (17705
Areenie . | o
_El."ﬁt‘il&lc! ugdl LS 1| [T WA i} .
M- ia
Agheminoy (fibres) fihres Gt L3 GATPT Nl 11
Arabonzens ugp'kg =i N T N NED
CIABER, GAENE,
GABHE. GASS],
Bamium ML [8-53 7440 - LoD GARSL GATPS,
OATPa, GATE]
AT
Bariwm {lcackate) | ugl | i | A MrA LD
Bonzane ngkg | <1{l | ND NT Ny ND
HES BHOSTE,
BHGMS, HES, Red
Area Yellow Area,
Eenzalamnthrace | % Cireen Ares, Blus
e kg [ <i-T00 TR - Lop Ares, GASSL,
! (iASS3. GABHY,
| CPARHI GATERSE,
! GATPT. GATPE
Bemenl aamhracs I 3 1 F
o5 fleachaié) mgl _fgm. M MED M v}
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Human Samplr | Growndwater )
Deterwinand tahs | Rasge | TeshORisk | Excoeding | = Kisk Esceedi
Screrniung Serconing Scrouming " g Value
¥ulur Yulur Walue
HES, B3,
BHOM HEE Kesd
Arza, Yellow Anea,
(e As By
Dessolaipyrene | sghg | <12.3700 VI500 . LOD m;' Gi"ﬁl_“
GASSF, GAHHL
GARHA, GATPY
GATPB
Besizn{  Jpyiens ; " .
{henihate) gl =< 00003 T ] D W %D
HES, BHMI13,
BHOAMI. HEE. Ped
Aren, Yelow Area,
::l’l’:"“ biflucant | oke | <io-5300 355000 . Lo Green Arza, Rius
Area TIARS],
GALST GADBNZ,
GATE7, GATPE
Benzoiv)lvorsm | " 7 ; T
: y = N KD wILY
hone (oachus) | ™91 | <0000 id i
Lemidolelpyeny ; 3
frobereen I wmg) | 000002 N/D N N N
HLH, BHE413,
BHOGMI, HLES, Hed
Aaen. Yellow Ares,
Buteal ghijpursle b+ s CGresn Ares, Ulus
nd up'kp = =450 35200000 - LoD Ares, GASS],
CIASSY, GABLLZ,
CARHA, GATPY,
GrATHH
Hrn!r.\r'nfﬁmrr;l# 1 P ’ o N i
e Clenchang) | . el < (1AM Nl b el ™D
HEX, HHO417,
BLGHE, LHES. Tl
Binacrihaaiat Area. ellow A,
g ! T npkp | 2o T4000 . 100 Groen Area, Biue
- Arcn. GASSI,
GASED, GABHL
GATPT, GATPS
[ Beneo(x ) Huvran | ] : ;
[P e e} ) O Tk ] N N L)
Renroc Acid | mgka <i N N ND MDD
Beazy| Alcohal | myig T ND N ND ND
rARH], GASH4
, ) [ASSI GATPS,
By lhuan gy =,4-1 No cileria WA LOn R LR TE
{GATPH
Behesn, _ : .
lencha) il <1 N N NT WD
4P
clibutumthn s et kg =i LAH b Ay MNeLR
r“ TS — —
Tiee{ X mpyEg < wD b D N
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Human Samples | Growadwater Samples
Ureterming ml Linits Range Wancy Sudk; | Kot e Excreding
Kereemlog | Scrcening | Screening !
Valoe ¥ nbui Value B¢ 2 Value
chlormathy| ethar
k| 2-
chinsisapropylle | mpfeg =] N Wi [ 0i0] ND
fher I
| HED, HE< HES,
HER BEGS13.
LEEs0e ] 3. HHGMS,
G510, 3,5 TR, 9,
0, TPIOT, 163,
Boron kg ©1.3 20200 LOD 10, 105, 106,
MY, L 13 1A,
fisd Ares, Yellow
Area, Tiwgn Area
filue Area
| Boren lleachare) | ugil <leI¥ NA WA om |
inrirhenzeus upthy =l N N AI Lt | ND
m‘mm“' ugikg < N ND ND N
Firomsrad kel losenn v i . = ,
cihuse e | - ka phand !t" L NID
Bramoform aky | <] KD W'D N Ny
Bramunetlans uske | < N N ND NID
Bury henzyl ] : p .
proircy cehe | <1060 N N N x|
Cadhnnan g | | 130 L]
Cadmuer: v o "
flcachaie) T | e D ND M N/D
Carbazale | opikg <106 N0 WD N/D NID
Carbona Phoxide . . =
y A1 N
(gas) e =115 3 I A : MIA
Carbon | p y
Dishalicl . ik 1 ND 3] NI N/ ]
Carban I
Yot kbt | oz <1 NI ND N N
Ex‘”‘:__: | met | <do0os ND WD ND N
CHlosle = =
0 . g 3% T A N/A 250 -
Chlnrobsenrrae [ <1 N N Lfle] MWD
E”“’“"m o <t ND ND NID N
Chiormethans nghg =} ] ND N NiTE
CEinmism "0 <] Wiy N ND NIk
Clduiooneilane [y =] el e N LA
Chycomisnm epikn 37 4430 - 38
Chremmm ; 3
(leachars il «l=15 MoiA NiA 3350
Chromaum Vi mghg | <0313 5 - 32
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Human Sampies | Grovndwaier -
. Fi Samples
Determinand Vindrs Range Pl I.H“ Seee P H"j.‘ Euceeding
Screening | Screeming Sereening Soresning Fahue
Valac Valoe Yalug %
HEE, BHDE (1,
RHGM, HEE, Red
Arca, Yellow Arda,
. : O Area. Blue
hrysoe : 5 S5 inilsad
Chryson ngkg =<10-5700 3S300G LOD Arc. GASSI.
GASSE, GAHNZ,
GABHA, GATPS,
GATRT, GATPA
Clirvsem: al HIER 't i
Asictoncy mg'l <ih Gz WD N kD kD
wiz- | 2- a | f g : i
Mok ieife whe | 2| £D ND NI D
E{-{iimmm gy < ND N/ N/D WD
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Notes to Accompany [able A

(11 Human health nsk screemng values wre Golder AWE S0l Screemung Valuss, wlich have
bezn penzrated using CLEA for a conservalive AWE-specific concepual model

{21 Groundwater rigk sereemng wvalues comprise various water guality standards chosen o
gecordance with the hiesarchy presented m Sechion €323 ol this Technical Appendix {lbr
leachate dytal or background concentrations/detection limt { For soil datal,

B/P: Bulk Pamameter. The determinand is a bulk parameter and does pol have 2 relevant
screemny value. These are conskdered within Tzhles 3a apd 3k of this Technical Appendix bul
are excluded from tables wilhin Chapter 7 of this ES.

M/A: Not Applicable.  Leschate analysis from sails has been completed 1o facilitate the
assessment of fsks lo groundwaler. As such. buman health screening values have not been

speciled,

N Mo Doiccted. The dolerminand was not delecied i any sample anabysed aml theretfors the
screeninf value fias ol hean specified.

LOD. Limit of Detection.  Where background concentrations are pol avallable T soil
conlaminants, the LOD has been used as the value for screening for risks 1o groundwater,

Golder Associates
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1.0 INTRODUCTION
1.1 Report Background

Golder Associates (UK) Ltd (Galder) has been commissioned by Atkins Nuclcar to complete
the Water Resources chupier for the fonhcoming updawe 1o the Environmemal Sratement fipr
the proposed construction of the High Explasives Fabricaton Facilizy (HEFF) Development
o1 the AWE Aldermasaon Site. This Fland Risk Assessment (FRA) provides information for
the Water Resources chapier.

12 Report Objectives

The ubjective of this ceport s 1o peovide s ssscssmeni of Mlood risk in line with the
precautionary pninciple and in sceordenee wuh the pmdance given i Planning Policy
Staternend 15 (PPS25) Development and Flood Risk (Ref. 1) and the sceompanving Practice
Cruide (Refl 2%

The HEFF site {the Siiz) considered fior the purposes of this repont is shown in Fizure | Flus
inchudes the zmas covered by the contractors’ compouml, the overflow conmraciars’
compound, the consiruction site, the sile acccss road and the HEFF development sile, as
defined by AWE (Rel 3). This assessment does nat include other arca of the HLFF
constrect:on site or HEFF Projeet Arca suth es the tempomry sccess roufes of confractors’
compounds associated with the construction of the HEFF development.

1.3 Report Structure
This report is structured as follows:

Backpround infarmation on which fleod risk bas been assessad,
Assessmeni of the likely sources of flooding;

Caleulation of Acod risk relating 1o eech smace of fleoding identifed;
Revommmendarions and mitigation measures: and

Ascumphions used for ealeulations.



Ocrober 2007 2 U7 14240011 504
Version B.)

20 BACKGROUND INFORMATION
2.1 Site Location

AWE Aldeyvrmston i in West Berkshie, approximately 15 km socthwest of Reading and
13 b sowtheast of Newbury, The Sie s located witlun B Area [the Explosives Arca)
towards the ceéntre of AWE Aldermssion  The Site location is presented in Figuors |

22 Existing Site Description

The existiog Site is relatively flat, gently undularing srassiand with s number of young mees
Imainly silver birch) (Ref 4), There 15 onc exsting building, BIA 18, within the Site, an area
of hardstanding sssocized with this, and sn existing access oad {TPS Drawing Ne.
AL )03, pres=med in Appendix 1)

23 Proposed Site Description

The proposed works on the Sitc me shown on TPS Drnwing No. ALIO103, presented in
Appendiz 1. For the purposes of this FRA, the Site has been divided mio fow areas, for
which surface water runofl will be assessed separetely  These arcas, shown on Figure 2 a0
as follows:

I = HEFF development aren;

2 = Bulk sirage nrea;

5= Conrraciors' compound; and
2 - Road

The HEFF developmem arcs compriscs a process building. » support building, & substation
ard WM & F builcing, existing building B3A 18, nreas of hardstundimg and drainage ponds
(N247-00-CID0-X A0 | 26D, nchoded in Appendin 1),

24 Geology and Hydrageology

The zoolopy bemeth the Site consisis of Silchesor Gravel underlein by (he Bagshot Beds /
Iranminonal Aene underlan by London Clay. Golder (Ref &) repons thar the HEFF
Bevelopment Site is divectly underlain by a layer of Made Ground that is typically re-wurked
Silchester Granvel with the eccasional Maile Ground indicator such & fragments of concreie,
rarmac. cabic sl corumic. The geology of the Sile is discussed in Tavlor Woodrow (Rel, 5).

Groundwater bencath the HEFF development srea ts reported 0s bewng rymcally 2 metres
below ground Jevel imbgl) (enproximately 100.7 m abave ordnance datum (m AOD)) (Ref
5). Groundwaler level hydmgraphs for monitoring of plezometers BHO1 58 and BHOI 59 from
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2001 gave a range of groundwater kevels between 1003 mAOD in August, and 107.2 mACD
in February (Ref, 4). The location of these barcheles is shown on Figuee | of Gulder (Rel 4),

Grovndwarer is lkely 1o be perched above the London Clay

Hydraulic conductivity of the Silchesier Ciravel has been cotimated from 2 senes of soakaway
testc camrized out by Golder in January 2007, These fests gave 3 range of hydmaulic
conibsctivities berween 1.1 = [07 m's and 6.5 = 107 més (Ref 4),

25 Topography

(nformation on the topography of the Sie was not made avuilable for this assessment. It s
assumed, however, that the ground is relatively flal, withowt sy significant sudden changes
i npography, and that the grousd level of Iho sie @ spproximarcly 102.7 m ADD across the
Site, following sinlcments of ground water depih in Taylor Woodrow [Rof. 5).

26 Hydrology

No surface warer features ane present within, or pear 10, the Sitz. The AWE Aldermaston site
i3 located on an upland plaiesu between the subestchments of the River Eabowrne and Foudry
Brook, both of which are tribwtaries of the River Kemnel., The River Kenne: flows
northessterly approzimarely 2 km north of the AWF Aldermastan 53¢ boundary (Rell 6)



October 2007 =l = 071424001 1.504
Version B. |

30 FLOCD RISK
31  Surface Water Runoff (Pluvial)

The primary risk of flooding at the Site is posed by surface water runaff geasrmsd during an
extreme minfall cven. The merease in low permeabilng sufsces, ¢ g hardsianding. across
the Site Junng the conssroction snd opcrational pheses of the development will resull in
Increns=d surface water runoff on the She  The impact of the developmant on surfnce water
runofT velumes will be assessad in Scchon 4 of this repon.

3.2 Olher Sources

The Site {3 located outside the Enviromnent Agency's (the Agenzy) | in W yesr and | in
1000 yeor return penod flood zones (RPS- Dmwing No JER3I5Z6-FRA-OG], presepied in
Appendix 1) The site is therefors located within Flood Zone 1, and nol corsidered 10 be o
risk from fluval or tidal flocding,

Groundwater Eevels reconded m 2001 (Ref, 4) indicate that groundwater did not reach ground
leve! even fnllowing the extreme rantall evenrs during sardy 2001, It is not howevor possibls
to cstablish return periods for high groundwater levels framn the datz gathered in 2001, The
muoximum reconded groundwater levels in 2001 were 05 m bel. Groundwaler et this level
could infilirete docp dminage mbasireciure and offsel any storage provided on Silc 1o
atwemuale increases in surface watar runalT.

Ajthoush it |5 consilered unlikely that high groundwarer levels would eoincide with a high
retum perind surfuce runoff evest, in the iotorest of conssrvutism, Scction 5 will assess such
an eveniuality,
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4.0 SURFACE WATER DRAINAGE ASSESSMENT
41 Current Surface Water Drainage Strategy

The existing site drainage is summarised in Golder (Rel 7). Existing surfoce water dminage
al the Site comprses a French drain along the west side of Silchester Way, approximuicly
25 m from the suppon beildme and adjacent 1o the substation building. There is a section of
French drain ond 3 surfoce waler soaknway which serve Building B3A 18 that 1 indicated as
being coveerd by herdstanding ir the pew development (N237-H-CHH-X A0 2-6D.
included in Appendix 1) (Ref 4)

The Site is located along the boundary berwven 4 mumber of cxistng surfacc water
wichmenis (AWE Drawing: AWE Algermastons — HEFF - Surfacs Water Uatchinem
Boandaries and D, prescited in Appemdix 13 These indicate that surface water from the
Siic is cwrrenarly dirccted sway from the arca

Small areas of ponded wamer have beon noied on the exisuing site dunng peneds ol wel
weather (Rel. 4). It is undorstood that roadwuys are drined by linesr French dmins. and thal
rainfall min-off fram the HEFF project arca may erter the AWE Aldonnasicn Sie surface
woter droinage sysiom viz this roule. Surfsoe water nm-off from Building BA3Z0 » directed
w the AWE Aldermaston Site surfuve waler deainage syseem and 4 soakaway (Ref. 7,

4.2 Proposed Surface Water Dratnage Strategy

A proposed sorface water dramage simicgy for the HEFF development ares 15 deiailed in the
Surface Waner Dminage Design Report (Ref. 8} and shown on AWE Drawing No. N247-00-
CIDD-X AN 2-6D, presented in Appendiz |, The design invulves the wee of & nunber ol
SLOTHET arcas counectng inlo the eximing sutiace watefr dminage sysiom, with kydrobrakes
being used to coniral the descharge 1o the Greenfield runofT rute of 18.1 Vs per Ha

The proposed sioruge wreus incorporaie two wei [ype ponds edjacent 10 the HEFF process and
support buildings, infiltrstion oenches along the HGV oocess road, and permeablc block
paving overlying an underground stomge arsa (Ref 8L The proposed permcable pavememn
does not allow miiltration of surface runofT  This type of pavement is clissified as Type C in
the SUDS Manual (Ref 3. providing underground storsge with an cutfall ivtn the unface
witer dmmnage sysiom  The storage volumies provided tn cach of these locations, ax detailed
in emails from Atkies Global o Golder daved 2 and 3 October 2007, gre provided in Table 1
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Table 1 - Storage volumes svailable in the HEFF development area post development

EtﬂrlE! [ncatinn Storape Valums (m’)
"| Morthern SUIDS pund 130 .
Sowthezrn SUDS pond 300
Permeable block paving wi-bese void 560
Infiaraticn trench for mmin HGV sevess o Pocess building 4]
Torsl 1823

4.3 Surface Water Runoff Assessment

In accordance with PPSZ5 (Rel 1L Golder has asscssed the porentinl for genceation nf
acklitional surlace water ranofF as a direet result of developrment of the Site.

The surface walzr runc T assessment has been camred out s=parately foe cach of the (our urcas
defined previously m Section 2.3 of this report

4.3.1 Methodology

The Ratonal Method was used 10 consider the maximuem volume of water which can he
gercrated by runofl during 2 ©lonm event within the cunilage of the Site, The method was
wsed w0 predict omoff generaied  for  pre-development  (bascline conditons), dunmg
developmenl, and post development scenarion  The maumums storzge volume required on-
Site during & stom evant can then be caloulated (Le. the pos development volume minuy the
haseline valume )

Raugifull evoniy of differen: dursrions with miumm periods of |0U vewrs, the 10U year gvent
increased by 3% (o scoouwmt for chmate chunge), =nd 200 yours hove heen wsed m the
Rarional Method The allowance for chmale change is o ling with the recommendations
provided in PPS2S (Ref 1] and is elvo wsed in the design of the surface witer drainuge system
for the HEFF (Ref 8). Rainfall dota have been penerated using FEH (Ref 10

The Rational Mezinod requires that a runoff coeflicient be dewermined for ifferent types of
ground surfsce. Runoff cociTiciens imply a number of perametsss for different ground
surfaces s2. miiltmticn, evaporation and deépression storage.  Coclficionts have been
estimated with guidance taken from Kellagher (Rel 11)

The catchiments for cuch ares post development have been divided nto different surface types
which heve been nssigned appropriate runoff cocfficienis  Areas of hardsianding and/or
hailding have been ssiened a runofi coclficient of 1 {100% of minfall = monoff). Areas of
grassland have beon assigned a runoff coefficient of 0.6 (60% of mimfall = runoll) The
proposed SUDS ponds have been assigned a runoff cocficeent of 1 (100% of muifall =
runoff}, Aress of pervious pavement (Ref ) have been sssigned s runall cocflicient of |
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[100% of rainfall = runoff). because no miiliration vceurs. Arcas of 8F2 product (compacied
brokes concrese) have besn assigned 8 runolT coefficien) of 0.9 (90% of minfall = modd),
The arces desigrated as cach surface type are indicated on Figures 2. 3 amd 4 Tor pre. doring
and post development scemarios respectively, The assurptions involved m the calculstions of
those arcac are defailad in Secion

The Rational Method calculares peak volumes from the Site surface mnoff far minfall eventy
using the following cquation

¥ = Sufuce water runglf 2orage valume reguired fov';

t = Peak rainfall for o 24 hour eveni with g 15 probability of accurring ewry vear (w)
€ = Runaff eoefileient (gronnd urjace specific. dimearionless)

A = Area of he Site far)

The surfsce water drainage sysiem proposcd in the HEFF Site Swurisce Water Dramage
Philosophy (Rel. 12), presented in Appendix 1. states that a greeafield nmofT ratc of 3 bs per
Ha should be adopled.  This 15 net comsidercd 0 be appropriute.  Atking Limied (Ref. 8)
calculated a Greenfield runoff raic of 18.1 s per Ha for a 1 Ha srca withim the HEFF
development area. This valve was caleulated wsing regionnl growth curves and it is
consicered zpproprisie for use acrgss the ares comsidersd within this FRA

4.32 Altenustion Requirements

The compleie results of the calculations we shown in Appendix 2. Tables 2, 3 und 4
summarise the storage volumes required for mminfall cvents with 100 year. |00 year plus 30%
and 200 year retum penods respectively. | m 200 year rerumn peniod resnlis are not formally
part afhe Rational Method and have been mehuded for wformarion only.

The attepuation reguirements during the development of the Site have been determined using
2 | in D0 year retum period event, Golder consider this o be & conservative axsessment of o
development with a8 rwo year design life, the proposed duration of the developmens phase,
falling with:n the eriterin recommended by PPS25 (Ref. 1)

The witcnuation requirements post development have been assessed using 2 | in 100 year
return period event pius 30 %, allowing for climate change. This eriterior: is inline with that
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used fior the design of the droinage sysiem for HEFF (Ref. B) and constinies & conservative

asseasment

Table I Storage vulumes required during o 1 in 100 vear rainfall event

Alaximam runedl valume prodoced {noxeess of | Additional sterape required
P the Greenfield dischurge rate {m'}) due 1o develupwat (e
I're During Post During Pt
Development | Development | Devclopment | Develupmenmt | Development
HEFF
Devclopment FEE] 952 L] 219 135
Ancd
Bk Sloer 829 oo Xy 172 0
Arca
Contragtors”
L 115 358 57 i
Cemmponind
Rivul 68w 655 589 0 u

Talle 3 Storage volumes required during a 1 in 100 year rainfall event plus 3%

Maximum ranoll volume produced in exccss of Additionsl sterage required
Aia the Greenfield discharge rate {ur') due to developaent {m’)
P're Mhiring Post During Fost
Developuent | Development | Develapmont | Development | Developinent
HEFF
[Develnpme a2 1311 123 ) 39
At _ B —
s, Sane 1140 1379 1140 210 0
Arce
e 493 sk7 a3 u 0
Compound
Road | 2 34 ] | ©
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Table 4 Storage volumes reguired during @ | o 200 yeur ralnfall event

Mavimum runeff valume produced in excess of | Additivnal sterage reqaired it
A the Greenfield dlechurge rute (m') due to development (m’)
Pre During Post During Vost
Development | Deselopment | Development | Development | Development
HEFF
Development i 1z 113e 70 288
AT —
::: S [ on 1285 1073 212 0
Contracis’
] 520 439 T i
Compound |
| Rl L 378 L5 0 0

4.3.2.1 During Development

Fahle 2 shows that the maximum storage roquared i the HEFF development srea and bulk
storuge aren during a | n 100 year muinfell cvent was caleulatod a< 219 m' and 172 m’
respectively during the development phese. It is understoad from a 1slephane convorsation
betwern Halcrow and Golder on 3 October 2007 that thers is insufficient space w allow the
construction of empomry storapge ponds  Golder therefore recommends that these storage
volumes arc providind by a iemporury droinage ditch locoted alongaide the southem fenccline
of the Sitc connected Mo the existing <orface warer drainage sysem.  Discharge mto the
surface watcr draage system should be contralled to ihe Greenfich! nmofT =ic of 18| s
ner Ha, possibly through the use of a bydrohmke.

Topographical infarmation on the Site was not available. but ¢t & understood that the Sie
drains fram nonh 1o soutk, which would allow il drsinage to dircet surface water ranofT
into the ditch. Asswmmmp s bank gradient of 1:2.5 m (verucel:horizontel) and a depth of
0.5 m, the lengihs of dilch poeded 1o meet the vomge requrements are 35005 m in the HEFF
development area and 275.5 m in the bulk sorage srra

A stomge volume of 57 m’ is requited [n the contmctors™ compound during development, ag
shown on Teble 2. Goldor recommends that this is provided through the wse of a temponsry
storage pond or dikch, comneeled into the existing surface water drunage system with o
controlled discharge rate of 18,1 Vs por Ha.  The chosen option should be pesitioned in an
arca of low topozraphy 1o allow surface water runofl to drnn natumily into it

Mo addilional storage 1s required in the mad area during the development phase, because o is
assurned that ihe minoff properties of the ground surface rematn unchangsd,




Oetoher 2007 - 16 DF31424000].504
Vemion B.1

4.3.2.2 Post Dsvelopmenl

Table 3 shows thal Ihe storage volume vequired in the HEFF developrent srea post
developmunt has been calenlated as 319 m'. The total storage provided post developmient in
the HEFF development area (1023 m’), as shown m Table |, more tlan compensaies for this
storage requirtment and leads o no net loss of foodplain storage during a ramfall cvent
Golder recommends that, dunng detatled desipn, the final topography wirhin the HEFF
development area i3 Jesipned o allow natural drmage and distribution of surface water
rimofT info thess storage arcas.

The results presented in Table 3 show that no addional storage is required 3o the bulk storage
wrea =nd the confractors” compound post development, as it is assumied that the arcas are
ristored to theyr pro development surface.

Mo additional storage is required in the road ama post development, because it is assumed thal
the runot progieities of the pround surface do not change.
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50 RECOMMENDATIONS AND CONCLUSIONS

It will be necessary 1o provide ndditional staraze w the HEFF developmeni arca, bulk storage
arce and centmcions” comgound for the durstion of the development phase. Tomporary dmins
or storage areas should bo provided with a controlled discharge inta the existing surface water
drainage system of 18.1 Vs per Ha

The surface weter funpi] assessment indicares that, past development, the proposed storage
arens in the HEFT development ares are of suflicient size 1o dccommodate the incrvassd
runofl produced from the HEFF develepmment @ea due W0 the developmerm. The final
topographial profite of the arca should be desipned 1o allow nuiura) drainage of surface water
runcfT inta hese storage areas  Swage areas in the bulk storase area and coniraciors’
compound will nol be required post-development of the wros are retumed 1o their pre-
developinem surface types.

Routine muntenance of sll dminags and storage arsas should be carred out to ensure that
canveyance @nd siorige can be provided throughaut the coastruction and operations] phases.

Bas=d on o maxinum growmdwaicr level of 05 mbgl, o the bese of the nfiltration ponds are
&2t lo 2 level of no lower than (L5 mbel, significant groundwaler seepage shoukd not ceour

into the ponds. Stocage volumes provided for changes ia surfoce - water runoff regime should

therefore pot be compoomigd

Key activity 9 of the AWFE (A) Surface Water Diinage Stategy (Rell 13) is the creation of
sue-specific rminfail profiles for the Aldermaston site. Following completion of this, AWE
should consider wpduting the surface wetcr nanoff asszssment using these valucs,
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6.0 ASSUMPTIONS USED IN SURFACE WATER RUNOFF

6.1

ASSESSMENT

HEFF Development Area

Pre development surfsce ¢ grassland with the exception of boilding BIA1E (AWE
aerinl photowaph, meluded in Appendix 1}

Post development swifuce i defined by AWE Drawing No  N247-00-C100-XA0012-
A0, ncluded in Appendiz |

The surface arcas of the process snd M & E buildings were calculated from the relevant
roof levels pluns (AWE Dmwing Nes. N247.00-PMLOG-XA1012-10 and N247.00-
PLDO-X A 1022-1D. Included in Appendix 1)

The surface ares of the suppont building was spproximated using AWE Drawing No
NZA7-00FLOG XA I1001-3D, mncluded in Appendix |

The surface areas of the proposced wet ponds and the storsge volunwes provided in the
ponds, permeable paverment sub-beise void and infilization trenches were provided m
emails from Atkins Global to Golder dated 2 and 3 October 2007,

Arcas not covered by hardstanding, pereable pavement, buildings or the propessd wet
porxls mre assumed 1o have been restoced 1o grassland post development: and

During development surface consists of 6F2 product Tor the areas of the sceess road,
skips (as shown on TPS Dmwinp Mo ALZN0130%.) snd the post development footprine
of the HEFF facility and wul ponds, with the eaception of the footprint of the peacess,
sappo o M & F hulldings.  The footprine of the process, support and M & E
buildhines e sssumed to be conercie,

Bulk Storage Area

Pre development surfoce 15 grasshnd with the exception of hardstunscing m the area of
the morthem proposed bulk store (TPS Dvawing No. ALZ0(01)03, included m
Appendix |k,

During development, the hardcore ¢/ spoil stomge shown on TPS Dmawing No.
AL2XKO N )03, nclnded in Appendin |, forms an arca of hardstanding n addition to the
pre development hardstanding.  The access rosd mnd bulk sorage urch bounded by it
consis: of 6F2 producy, and

The area is restored 1o its original pre developmeni asfice followang completion af
consiruction

Contraclors' Compound

Pre development surface is hardsianding, with the sxception of the arest of prasshand
shown on Figure 2,
Duting development, the entire arts ix covered by hardsranding, and

The area is restared 1o ity vrigina! pre development surface following completion of
CHNEIrCH.

Road

1t is assumed the rond assessment arca 1= entirely hardstandmg for all thiee seenarios
{AWE azrmal phatograph, included wn Appzndix 1)
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ANNEX:

SURFACE WATER RUNOFF ASSESSMENT
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