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1. Introduction 

1.1 Terms of Reference 

This docu ment has been prepared by  AECOM Limited (AECOM) on beha lf of  t he Welsh  Government  (Client). 

The Welsh Government has a ppoint ed AECOM to design a n ew access road to s erve the Aerospace Business 

Park (ABP) in St. Athan.  The new ro ad, which is ref er red to as th e Nort hern Acc ess  Road  (NAR), will p rov ide a 

link  f ro m the B4265 ne ar Llantwit  Majo r in the west to  Eglwys Brewis Road in Picke tston in the  east.   

1.2 Purpose of Report 

This report has been produced in light of  t he Statutory Pre-Applica tion Consultation letter  receiv ed  f rom Natural 

Resource s Wales (NRW) d ated 2 8
th

 April 2 018 (NRW Re f:  CAS-31559-K2Z6 28 ) and comments f ro m the Vale of  

Gla morgan Council detailed in a memo ref erence, SRS/E/DMM/2017/005 64/FUL, dated19 June 2017,  f rom: 

Deborah Marget son  of t he Share d Regulatory Serv ices: Env ironmen t Team.   For bot h document s/comments, 

this repor t is int ended to prov ide f urther inf ormation on the lan d cont amination aspects of  the dev elopment .  

Comment s relat ing to other  subjects in  those  documents are not addressed in  this report .  

The proposed plannin g condit ions requested by  the Shared Regulatory  Services are summarised belo w.  

TABLE 1 Summary of Pr oposed Planning Conditions 

Reference Subject Summary 

PC14A Contaminated Land 

Measures - 
Assessment 

Prior to commencement of the development an assessment of the nature and extent of 

contamination shall be submitted to and approved by the LPA. The report shall include 
a desk study, an intrusive investigation and an assessment of potential risks to:  

Human health, 

Groundwaters and surface waters 

Adjoining land 

Property (existing or proposed) 

Ecological systems 

Other receptors 

An appraisal of remedial options 

PC14B Remediation and 
Verification Plan 

Prior to commencement a detailed remediation scheme and verification plan to bring 
the site to a suitable condition shall be submitted to and approved in writing by the LPA 

PC14C Remediation and 
Verification 

The remediation approved under PC14B must be undertaken in full prior to occupation 
of any part of the development. 

The verification report must be submitted to and approved in writing by the LPA. 

PC14D Unforeseen 
Contamination 

In the event that unforeseen contamination is found then the works will be stopped and 
the LPA notified within 2 days. Works will not recommence until agreed with the LPA. 

PC15A Imported soil Requirement for pre-approval of materials by the LPA with verification testing 
undertaken prior to use. 

PC15B Imported aggregate 

PC15C Use of site won 
materials 

Requirement for pre-approval of materials by the LPA with verification testing 
undertaken prior to use. 

   

This asse ssment aims to prov ide the client with the  means of apply ing to disc harge proposed pre-

commenc ement planning cond it ions as abo ve  through: 

 Ref ineme nt of  the  Conceptua l Sit e Model est ablished in the Phase 1 report (refe renced belo w) 

indicating sources, pathways and cont rolled wat ers receptors f or the Developme nt Site and immediat e 

sur rounding area  

 Preliminary Risk Assessment identif y ing potent ially  unac ceptable risk s arising f rom contamination, 

bot h existing an d as a resu lt of  the dev elopment  works 
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 A detailed risk ass essment , based on the f indin gs of  an intrusive  groun d investigation and based on 

this, assess the requirement,  or otherwise, for any  remedial action.  

 Outline In spection an d Disc ov ery  Strategy  for identif ying unsusp ected contamin ation.  

1.3 Other Reports 

This report supplements and should be rea d in conjunction with the f ollowin g repo rts:  

 Ref  1:  AECOM (2016) St. Ath an Northern Ac cess Road,  Phase 1 Geo-Env ironmental Asses sment 

(60509148 /CFRP0006) 

 Ref  2: AECOM (2017) St.  Athan Northern Access  Road (NAR) - Out line Geotechnical Desig n Report  (St. 

Athan/ 60509148) 

 Ref  3: AECOM (2017) St.  Athan Northern Access  Road (NAR) – Factual Ground Investigat ion Report  

 Ref  4: WYG (2017) St. Athan Nor thern Access Road – Ecological Assessment,  Pre-Applica tion 

Consultat ion Draf t (A097705) 

 Ref  5:  AECOM (2017) St. Ath an Northern Ac cess Road – Historic Env ironment Desk Based Assess ment 

(60 509148/LD001) 

1.4 Limitation 

The inf ormation, v iews and conclusions drawn c oncerning the site  are based, in par t, on inf ormation supplie d to 

AECOM b y other parties.  AECOM h as pro ceeded in g ood f aith  on the ass umption that th is inf ormation is 

accurate.   AECOM accepts  no liability  f or any  inaccurate co nclus ions, assumptions or actions taken result ing 

f rom any  inaccura te inf ormat ion supplied t o AECOM f rom others.  

The investig ation itself  was designed generally  to mee t the object ives of  an explorat ory investigation , as defined 

by  BS10175 :2011+A1:2013 Investigation of  Potentially  Cont aminated Sites: Code of  Practice (BSI).  As an 

exploratory  investiga tion, t he results may  not prov ide  sufficient data to make detailed estimate s of  the quantit ies 

involved in any  reme diation  work,  if  required.  

The explo ratory  holes ca rried out du ring th e f ieldwork,  which investigate  only  a s mall volume of  the ground in 

relat ion to the s ize  of  the s ite, can only  prov ide a general indic ation of site co ndit io ns.  The comments made and 

rec ommendations giv en in this repor t are based  on the ground co ndit ion s apparent at the site of  t he exp loratory 

holes.  There may  be exceptional ground con dit ions  elsewhere on t he site which have not  been disclo sed by  t his 

investigation and which hav e theref ore  not been taken int o account in this  repor t.  

The comments ma de on groundwater c ondit io ns are  based on observations made during site  work and the 

monitoring p rogramme undertaken.  It  should be noted that groun dwa ter le vels might vary  owing to s easonal or 

oth er ef fects.  It should be noted that  the effects of  groun d and wa ter borne contamination on  the env ironment 

are  const antly  under rev iew, and au thorita tiv e guidance values are potentially  subject to change.  The 

conclusions presente d here in are based on the guid ance values a vailable at  the t ime this report  was prepared, 

however,  no liability  by  AECOM can be  accepted f or t he ret rospective effects of any changes or  amendments to 

the se values.  

The copy right in this doc ument (including its electro nic f orm) shall remain vested  in AECOM but the Clien t sha ll 

have a  licen ce to copy  and  use t he do cument f or the purpose fo r which it  was prov ide d.  AECOM shall not be 

liab le f or the use by  any  pers on of  the docume nt f or an y purpos e othe r than that for wh ich the same were 

pro vided by  AECOM.   This documen t shall not be reproduced in whole or in part or relie d upon by  third part ies for 

any  us e whatso ev er withou t the express written authority  of  AECOM.  

The opinions express ed in t his report c oncerning an y contamination f ound and  the risks a rising there f rom are 

based on current good practice simple statist ical asse ssment and comp arison with available soil guideline values, 

AECOM g eneric asse ssment cr iteria and other guidance v alues . 
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2. Site Environmental Setting 

2.1 Introduction 

The f ollowing baseline inf ormation is a summary  of  inf ormation reported prev iously  in the AECOM (2016) St. 

Athan Northern Access Road, Phase 1 Geo-Env ironmental Assessment (60509148/CFRP0006) (Ref  1) and 

associated Landmark Env irocheck report.  

2.2 Site Location 

The Scheme includes the prov ision of  a new Link Road to connect the proposed development with the existing 

sett lement of  Picketston to the North and Llantwit Major to the West. The Link Road will be an all-purpose road 

approximately  2.2 kilometres (km) in length and will extend f rom the B4265 and will t ie in to the existing Eglwy s 

Brewis Road. 

The scheme is located in St. Athan, South Wales approximately  6.3 km west of  Cardif f  airport. The National Grid 

coordinates f or the middle of  the site are 299069E, 169035N and the approximate post code f or the site is CF62 

4DN.  

The location of  the proposed scheme is detailed in Figure 1. 

2.3 Site Description 

The route passes through open countryside which has a mainly  agricultural use, including f ields north of  Eglwys -

Brewis. There are a number of  properties close to the route including f arms, houses and a caravan park.  

The eastern and western extent of  the route occupies existing roadways. The western extent joins the route to 

the B4265. The eastern extent joins Eglwys Brewis Road, west and south of  the Eglwys-Brewis housing estate.  

As part of  the AECOM Phase 1 Geo-env ironmental Assessment , a site walkover was conducted by  AECOM on 

the 28th July  2016.  Generally , the site was noted to be predominantly  located within an agricultural context. The 

walkover did not identif y  potentially  signif icant contamination sources within the site boundaries. 

2.4 Geology 

2.4.1 Publi shed Geology and Borehole Data 

The geology  of  the site has been init ially  assessed by  making ref erence to the Brit ish Geological Survey ’s (BGS) 

1:50,000 geological map of  Bridgend – Sheet 262 (Solid and Drif t). 

Based on the published inf ormation available, Table 2 presents a summary  of  the anticipated geology  f or the site.  

All strata thicknesses are based on the geological map unless stated. 

TABLE 2 Summary of Publ ished Geology 

GEOLOGY NAME GEOLOGICAL MAP DESCRIPTION / 

ANTICIPATED PRESENCE 

THICKNESS 

(m)  

Superficial Alluvium (Quaternary)   Clay, silt, sand and gravel. Appears to be 

only present in proximity to watercourses 

in the area. 

Not indicated 

Solid Porthkerry Member Interbedded limestone and mudstone. 120m+  

In addit ion localised made ground may  be encountered in areas that have been prev iously  developed although 

limited as generally  condit ions along the route can be considered as “greenf ield”.  

2.5 Hydrology 

Llanma es Brook , which is clas sed as a primary  rive r,  crosses the propose d rout e running nor th to south at Ch. 

415m, towards the we stern end o f the rou te.  At Ch. 1520m an u n-named tertiary river runs north to south of the 

rou te, converging wit h Boverton Bro ok at Ch. 1590m sout h of  the route  which th en run s para llel to  the route.  
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At the eastern ext ent of  the prop osed route,  a spr ing is noted at Ch. 2200m f lowin g to the east, which becomes 

the  Nant y Stepsau primary  river at  Ch. 2400m.   

The site was not ed as being at risk from flooding from surf ace wat ers according to t he Env irocheck Report 

obt ained in December 20 16.  An existing f lood wate r storage area was indicated where the L lanmaes Brook 

cro sses t he rou te at  Ch. 415m and class ed as hav ing a low risk (1000 year retu rn) of  ex treme flood ing without 

def enc es. Between Ch. 1500m and Ch . 1600 m in the middle of  the rout e a low r isk of  extreme flooding without  

def enc es is also n oted.  A low risk of f looding is also noted between Ch. 1700m an d Ch. 2400m in  the east of  the 

pro posed route.  

2.6 Hydrogeology 

The superficial Alluv ium deposits acros s the area have no designated aquif er status. The underly ing Por thker ry  

Membe r has  been classe d as a Secondary  A Aquif er with int ermediat e to high vulnerability  t o surface wa ter 

permeation.  

There were f our discharge consents to sur face water listed  wit hin 1km of the sit e, of  which two had expired and 

two were surren dered under EPR 2010.  

There were f if teen  recorded p ollution incidents t o cont rolled waters within 1km of  th e site, ten of which were 

located within 500 m.   The neares t of  thes e was located 146m so uth ea st of  the site (Ch. 1180m)  and related to a 

‘Ca tegory  2 – Signif icant’ to wat ers.  This o ccurre d in 2011 and t he pollutant  is listed as ‘Organic 

Chemicals/Products:  Sur factants and Deterg ents’.  

2.7 Site History 

Mapping since 1 885 shows that  the propos ed ro ute typically  comprised undeveloped fields s urroun ded by  a  

mixture of  resid ential and milit ary  land uses. In 188 5 the  histor ical maps f or the eas tern section of  t he site shows 

a c hurch,  f arm and associated building s, a smit hy and a n Old Rectory;  by 1969 the hamlet had  expanded to 

include an approximate a rea o f 1km
2 

of residential hous ing and RAF asso ciated buildings as well as St Athan 

Airf ield, c onstru cted on agr icultural land. By 1974, ma jor res ident ial develo pment had taken plac e in Llantwit 

Major to t he south of  the Nor thern Access Road site, a caravan park h ad been develo ped approximat ely  100m 

nor th of  the  site a nd RAF Station  St Athens had been developed. By  1983, the B4265 road was built ,  an d 

sur rounding land use starte d to in crease in development  densit y.  Potentially  contaminative land uses  wit hin 250m 

include Eglwy s-Brewis v illag e and farm, unknown tank and St. Athan air f ield . 

Table 3 summaris es the  pote ntially  co ntaminat ive histor ical land uses ident if ied on and within 500m of  the site.  

TABLE 3 Potent ial Historical Sour ces of Contamination On and Wi thi n 500m of the Pr oposed Route 

LOCATION DESCRIPTION 

Within 250m Eglwys-Brewis village including farm (1985-2016) (Ch. 2700m) 

Tank containing unknown substance (1921) (Ch. 2300m) 

St Athan Airfield (1969-2016) 

Between 250 and 500m Tank:  approximately 350m south east (1972 -1996) (Ch. 2700m) 

Airfield including 3 potential tanks:  300m north (1999-2016) (Ch. 2100m) 

Great House Farm:  350m north (1885-2016) (Ch. 200m) 

Tremains Farm:  approximately 350m north west (1972-2016) (Ch. 0m) 

Bridge House Farm:  approximately 400m north west (1885-2016) (Ch. 0m) 

Boverton Place Farm:  approximately 450m south (1885-2016) (Ch. 300m) 

2.8 Radon 

Accord ing to the Env iroc heck Repor t the site is  wit hin a radon area a s bet wee n 3% and 30% of  ho mes are above 

the  action level. As a result, it  may  be  necessary  to consider basic to f ull radon  protective measures in the 

construct ion of  ne w dwellings or ext ensions. It should be noted that no such works are  prop osed as part  of  the 

NAR development .  
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2.9 Regulatory Information 

No permitted activ ities were identif ied on site . 

Three Local Authority  Po llution Prevention and Controls (LAPPC) entr ies within  between  250m and 1km of  t he 

site,  one of  which was permitted and t wo rev oked were identif ied.  

There was o ne enf orcement a nd pro hibit ion notice 500 m from t he site (Ch. 2650m) , two Integrated Pollution 

Controls (IPC) (on e revoke d) bot h 850 m f rom the site (Ch. 2700m) and three Local Authority  Pollution Prevention 

and Cont rols 27 0m (Ch. 2660m), 850m (CH. 27 00m) and 950m (Ch. 2700m) f rom the site.  

There were no Integrated Pollution Prevention and Control (IPPC) or Local Aut hority  Integrated Pollut ion 

Preventio n and Cont rol (LAIPPC) sit es or Local Aut hority  Pollution Prevention an d Control Enf orce ments 

(LAPPCE) wit hin 1km of  the s it e. Th ere were two Substa ntiated Pollution Incident Register entries 150m (Ch. 

1190m) and 730m (Ch. 0m) f rom site and two W ater Indust ry Ac t Referrals approximat ely 850m (Ch.  2700m) 

f rom site.  

There were no Prosecutions Relat ing to Au thorised Processes,  Prosecutions Relating to Controlled Waters within 

1km of  the site.  

Accord ing to the Env iroc heck Repor t there were two Registered Radioactive Subst ances wit hin 1km of  t he 

pro posed route both located at St. Ath an. One loca ted 5 20m f rom Ch. 100m was f or d ispos al of  radioactive waste 

and the o ther lo cated 858m east  of  Ch. 2700m has been superseded.  

2.10 Unexploded Ordnance  

In 2008, Parsons Brinckerh of f  Lt d (PB) was commissioned t o undertake and Explosive Ordnanc e Phase 1 Desk 

Study  of  RAF St. Athan to assess the risk that potential ex plosive o rdnance could have on development a nd 

construct ion activ ities.  

Following a rev iew of  the  available inf ormation, PB assessed the levels of  r isk in  the areas of  t he site covere d by  

the  North ern Acce ss Road to be low to low-moderate. The risk f rom unex ploded  ordna nce is low in a reas t o the 

east . 

2.11 Quarrying, Mining and Landfi lling 

There are  a number of  hist orical open cast limestone quarrie s along the proposed route whic h have n ow ceased 

operation. Within 250m of  the  propo sed ro ute t hey  are located  at Parwg, Bovert on (40 m to the sout h of  the site at  

Ch. 420m) and Great Farm, L lanmaes (68m to the north of  the site at Ch. 940m).   

The site is not within an area af f ected by coal mining.  There  is no hazard listed in relat ion to  the non-coal mining 

relat ed mine d area s of  Great Britain.  

There are  two licensed waste manag ement f acilities entries within 250 m of  t he site and one between 250m and 

500m of the sit e all linked t o St. Athan . Two licences have bee n surrendered/rev ok ed and one modif ied. Th e 

modif ied entry  is located  310m south f rom site (Ch .1830m).  

2.12 Sensitive Sites 

There are  no Env iron mentally  Sensit ive Areas, Special Areas of  Conservation, Special Protectio n Areas,  Nitra te 

Sensit ive Areas, Nitrate Vu lnerable Zones,  National Park s, Areas of Outst anding  Natural Beauty, Marine /Nat ional 

Nature Reserves,  Forest Parks, Ramsar Sites, Sit es of  Special Scientif ic Intere st (SSSI ), Areas of  Ado pted 

Greenbelt  or Areas of  Unadopted Gree n Belt within 1km of  the site.   
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3. Preliminary Conceptual Site Model: Phase 1 Assessment 

3.1 Introduction 

This Conceptual Site Model is a summary  of  that pres ented in the Ph ase 1 assessment (2016) repor t  (Ref  1) .  In 

ord er to ver if y whether the  current site cond it ions posed a risk to hu man health or  t o controlled  waters, a 

pre liminary  conceptual site model of  pot ential or actual c ontamina nt linkages was  developed to evaluate the likely  

impact s.  

To assess t he pot ential env ironmental impacts associated wit h the site,  a risk assessment has been under taken 

using the source-pat hwa y-rec eptor approa ch, p romoted by DEFRA a nd th e Env ironment Ag ency. For  there t o be 

an identif iab le risk, not o nly  must there be  cont aminants  prese nt on the site (source) i.e. contaminat ed gro und or  

gro undwater  but also the re must be a recept or and a pathway  wh ich allows the s ource to impact on t he rec eptor.  

All thre e elemen ts must be present to f orm a contaminant linkage bef ore there can  be a potent ial risk to specif ic 

rec eptors .  

3.2 Sour ces 

The following po tential sources were identif ied f rom the inf ormation collated.  It is noted that the s ite walkover 

conducted by  AECOM on the 28th J uly  2016 did no t ident ify  pot entia lly  signif icant contamination sou rces.  The 

site setting was generally  d ef ined by  a gricult ural us e.  

 Onsite 

─ Made Gro und – po ssibly  present as a f eat ure of  the historical stages of  redevelopment at  the site 

and containing contaminants includin g asbestos;  

─ Roads – f uel le akage from vehicles  and run of f; 

─ Unexploded Ord nance – po tential fo r ordnance t o be presen t due to the proximit y to a military 

f acility ; and 

─ MOD site;  

─ Radon – Th e site is in a radon area where between 3% and 30% of  h omes are estimat ed to be 

above the a ction level. 

 Of f site 

─ Fuel Tanks – of  unknown content s relat ed to t he historica l air f ield 100m nort h of  Ch.2100m;  

─ Unexploded Ord nance – po tential fo r ordnance t o be presen t due to the proximit y to a military  

f acility ; 

─ Radioactive Mater ial – radium has prev ious ly  b een identif ied in the Picketston area; and 

─ Natural Stra ta – prev io us ground investigat ions have ident if ied elev at ed con centrations in the 

soils on a djacen t site s. 

─ Made Gro und – present of f sit e as a feature of the h istorical stag es of redevelopment of  the 

3.3 Pathways 

The following po tential pathways were identif ied:   

 Leaching throug h soil; 

 Impact  and migration  of  groundwater;  

 Dermal cont act, in halatio n or ingestion of  the  conta minants prese nt in t opsoil or underly ing st rata,  

dur ing works and post-development;  

 Mig ration of  airborne-cont aminant s (e.g. dust particulates ) durin g the  developmen t works.  

3.4 Receptors 

The following po tential receptors were id entif ied:-  
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 Human s – co nstruc tion personnel dur ing development works on-site;  

 Human s – sit e occupants in ad jacent  areas durin g works;  

 Human s – maintenance personnel a fter development works;  

 Building materials and serv ices – af ter developmen t works 

 Controlled Waters – Groundwater -Secondary  A Aquif er, Surface wa ters including Llan maes Brook, 

Boverton Brook and Nan t-Stepsa u  

 Flora a nd Fauna.  

3.5 Summar y of Potential Contaminant Linkages  

The init ial CSM f rom the AECOM 2016 Phase 1 Geo -env ironmental Ass essment  report  identif ied the following 

pot entially  c omplete linkage s.  These relate t o potential soil and groundwater c ontamina tion.  

 Ris ks to of f-site receptors (human health)  t hrough the generation and ex posure to wind-blown dusts 

dur ing construction f rom contaminat ed soils.  

 Ris ks to ground wa ter within  the Port hkerry  Secondary  A  Aquif er  forma tion through migratio n of  

cont aminant s f rom exist ing soil or groundwat er contamination.  

 Ris ks to surf ace wat ers through migration of  conta minants f ro m existin g soil or groundwater 

cont amination.  

 Ris ks to road in frastructure t hrough : 

─ Direct contact with contaminants wit hin Ma de Ground / soils,  leachate and groundwater ,  

─ unexploded ordnance ,  

─ sulphates /aggre ssive ground condit ions  

─ rad ioactiv e mat erials 

 Areas of  Landscaping/Planting throu gh direct contact wit h cont aminants  within Made Ground /  soils , 

leachate and groundwate r.  

The preliminary  risk evaluation ident if ie d a very  low risk to a djace nt site  users  and contro lled waters and a low 

risk to road inf rastructure and areas of  landscaping.  
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4. Site Investigation 

4.1 Scope of Works Completed 

AECOM was  commissioned by  the Welsh Government  to carry  out a site inve stigation ac ross t he proposed 

development area. No point sources were ident if ied , however t he site investig ation was complet ed to  inf orm the 

development de sign.   

The site work comprised the f ollowing:  

 11no. Trial Pits to a maximu m depth of  1.40m (bgl) (SK501-SK510 & TP501) 

 10no.  Soakaway  Tes ts undertaken in machine excavat ed t rial pits (SK501 – SK510).  

 4no.  Boreho les  to  a maximum de pth o f 8.50m bgl utilising Dynamic Sampling and Rota ry  Coring 

(BH501 to BH504) 

 Ins tallatio n of  monito ring wells  wit hin th e bore holes.  It is noted that all wells ex cept BH502 were 

installed t o allow water  ingress f rom the bedrock.  BH502 was installe d to allow water in gress from the 

allu vium.  

 Following installation of  t he monitoring wells at BH501, BH502, BH503 an d BH504, three monthly  

rou nds of  groundwat er monito ring were  under taken.    

Chemical an alysis was carried  out on selected soil samples and water samples taken f rom t he monitor ing wells.  

The fin dings  are detailed in the AECOM (2017) St. Ath an Northern Ac cess Road (NAR) - Out line Geotechnical 

Design Report  (Ref  2) and AECOM (20 17) St. Athan Nor thern Access Road (NAR) – Factual Ground 

Inv est igation Report  (Ref 3) and summarised below.  I ntrus ive investiga tion locations are shown on F igure 2.  

4.2 Site-wide Ground Conditions  

Geologica l f indings  based on t he AECOM 2 016 intrusiv e inve stigation broadly  ref lect  the sequen ce indicated by  

the  publis hed geology.   The explo ratory  holes en countered Made Ground and Topsoil overly ing Alluvium and the 

Porthkerry  Membe r. The investigation highlighted th e pre sence of  Alluv ium  at several intrusive investigation 

locations wh ich was not  suggested by  the published geologic al records.  There  are a number  of  wa tercou rses 

which intersect the site and alluv ial deposits are likely  to be associated wit h thes e f eatures.  Tr ial pit and borehole 

logs are included in Appe ndix A f or reference . 

Table 4 gives a summary  of  the site wide  grou nd condit ions encountered in t he AECOM 2016 s ite investigation.   

Table 4 Summary of the site wi de  ground conditions  

STRATUM DEPTH OF TOP OF STRATUM 

(m BGL (m AOD))  

THICKNESS (m) 

Topsoil G.L. (41.53 – 44.96) 0.25 – 0.45 

Made Ground  (5 locations) G.L. – 0.25 (43.01 – 44.71)  0.4 – 0.65 

Alluvium  0.2 – 0.45 (41.46) 0.35 – 2.2  

Porthkerrry Member  0.35 – 2.4 ( 41.18 – 39.49) Not proven (max thickness  

encountered  7.8m) 

4.2.1 Topsoil Description 

Topsoil was encountered in all f if teen investigat ion locations.  Th e top of  the st ratum was encoun tered at ground 

level and ranged in thickness from 0.25 to 0. 45m. The  material was generally  describe d as g rass o ve r soft da rk 

bro wn slight ly gravelly  sandy  CLAY with f requent rootlets. The gravel was  limestone.  
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4.2.2 Made Ground Description 

Anthropogenic mater ials were record ed in f ive location s, recorded  as fragments  of brick with topsoil /  made 

gro und. The brick f ragment s were generally  recorded within a matrix of  slightly  s andy  gra ve lly  CLAY. These 

stratums were encou ntered  either  f rom ground level o r bene ath a  lay er of  top soil with a thic kness rangin g f rom 

0.3 m – 0. 65m.  

4.2.3 All uvium Description 

Alluv ium was en countered in most recent exploratory  holes across th e St. Athan  site. The s urf ace of the Alluv ium 

was en countered at dept hs ra nging f ro m 0 .2m to 0.45m. The thic kness of  the deposit ranged f rom 0.35m to 

2.2 m. The material was gen erally  described as soft  becoming f irm ye llowish brown sligh tly  gravelly  CLAY. The 

gra vel is limestone and mudst one.   

4.2.4 Porthkerry Member Description 

The Po rthke rry  Member was enco untered in all of  the exploratory  holes. The bas e of  this unit  was not 

encountered but it  was p roven to a maximum thickness of  7.8m. The top of  the Por thkerry  Member ranged f rom 

0.3 5m bgl to 2.4m bgl. The material wa s generally  des cribed as medium strong to e xtremely  weak grey  

weathe red L IMESTONE with sub-hor izon tal and sub-vertica l clos ely  spaced ope n f ractures inf illed wit h sof t dark 

bro wn slight ly sandy  silty  c lay.  The Rock Quality  Designation (RQD) classif ies the rock as poor t o excellent.  

Generally, t his represents sections of  densely frac tured rock intermittent  with thick bands of good t o excellent 

roc k.  

4.2.5 Groundwater  

Groundwater was encountered during f ieldwork at the depths indicated in Table 5 

 

Table 5 Summary of Groundwater  Observati ons duri ng Fieldwork 

BOREHOLE  STRIKE 

 m BGL (m AOD) 

RISE 

 m BGL (m AOD) 

STRATUM 

SK503 1.3 (42.88) 1.2 (42.78)  Weathered Porthkerry 

Member 

SK504 0.8 (42.46) 0.7 (42.36) Weathered Porthkerry 

Member 

SK507 0.8 (41.22) No rise recorded Weathered Porthkerry 

Member 

SK508 0.95 (41.02) 0.6 (40.67) Weathered Porthkerry 

Member 

SK509 1.2 (40.51) 1.1(40.41) Alluvium  

BH501 1.3 (41.71) No rise recorded Weathered Porthkerry 

Member 

BH502 0.7 (41.29) 1.2* (41.79) Alluvium  

BH503 1.2 (40.63) No rise recorded Weathered Porthkerry 

Member 

BH504  0.8 (41.11) 1.35* (41.66) Weathered Porthkerry 

Member 

*W ater le ve l fell  

The results of  the groundwater monitoring programme under taken  f ollowing the complet ion of  bo reholes is 

summaris ed in Table 6. Full groundwater observ ation data is presented  in Appendix B.  

Table 6: Summary of Groundwater Monitori ng Re sults 

BOREHOLE  DEPTH (m BGL) ELEVATION (m AOD) STRATUM 

Min  Max Min Max  

BH501 1.37 Dry* 41.06 Dry* Weathered Porthkerry 
Member  
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BOREHOLE  DEPTH (m BGL) ELEVATION (m AOD) STRATUM 

Min  Max Min Max  

BH502 0.60 0.99 40.90 41.29 Alluvium  

BH503 0.99 1.20 40.63 40.84 Weathered Porthkerry 

Member 

BH504 1.26 1.39 40.52 40.65 Weathered Porthkerry 
Member 

* BH501 – depth to base was 4.0 mbgl. 

Groundwater levels are likely  to be susceptible to f luctuations in level as a result of  seasonal variations. 

4.3 Assessment of Potential Contamination  

4.3.1 Contamination Testing 

During the site inv estigation, env ironmental soil samples were collected from t he borehole  cores  and 

soakaway /trial pit excavations by  an AECOM site e ngine er. Samples we re collected  into laboratory  supplied 

cont ainers suita ble f or the proposed  analysis  and k ept c ool using ice whilst co uriered to t he laboratory under 

chain of  custody  condit ions.  

In addit ion to th e water level measurements,  groundwater samples were  collec ted f rom th e monitoring wells.  

These works we re ca rried o ut by  an AECOM sit e engineer and inc luded:  

 Measurement  of  the groundwat er de pth within the b oreholes us ing an inter f ace probe capable of  

det ecting free-phase product.  

 Purging of  standing wate r and  mo nitoring of  wellhea d water quality  pa rameters  (pH,  tempera ture, 

electrical conductiv ity, redox potent ial and dissolved oxy gen)  using a f low-through c ell.    

 Sampling of  groundwater, whe re present, within BH501-504 using  dedicated sampling tubing. Samples 

were collect ed into  laboratory  sup plied containers suitable fo r the proposed an alysis an d kept  cool using 

ice whilst co uriered to the laboratory  under chain of  custody  condit ions.  

4.3.2 Soil observations  

All 11 trial pits completed were excavated to the t op of  the weathered bedrock (Porthkerry Member ).  The only  

exception  was the aborted excavation at SK501A , where a sus pected archaeological f eat ure was encoun tered,  it  

is noted t hat SKA501B was excavated as a replacement and reached be drock.   The  site e ngine er only  recorde d 

made ground at th e f ollowing locations:  

 SK501 (westernmost  location undertaken): Made ground record ed bet we en 0.2 5 and 0.65 mbgl with 

brick and limestone gravel noted.  Based on the histor ical maps  prese nted in the Ph ase 1 report
1
,  this 

location is in the v icinity  of  a former lime kiln . In addit ion,  a bu ried wall was recorded on the f irs t 

att emp t at this trial pit (SK501A). It is pos sible t heref ore that this made ground was associat ed with 

tho se pre vious uses/obs ervations.   

 SK505 (in  the central area of  the proposed develop ment): Made ground recorded between 0.4 and 

0.6 5 mbgl with brick and limes tone g ravel not ed.  Based on the historical maps p resent ed in t he Phase 

1 report, this location is within  a f ormer f arm and clos e to an est ablishe d f ootpath.   

Brick f ragments were also recorded at  SK502, SK503 an d BH501, although it is not ed tha t the relevant 

strata have been recorded as  topso il in the logs.   

At the remainde r of  the locations, only  topso il and proba ble alluv ium was recorded.   The site engineer recorded 

no visual or  olf actory ev idence of  contamina tion in the t opsoil,  made ground, probable alluv ium or be drock 

encountered.  

The four boreholes were ex tended f urther into t he bedrock, wit h tops oil an d prob able alluv ium reco rded a bove 

the  bedro ck at all f our lo cations. Ma de gro und was not e ncountered. The logs indicate that v isual and olf actor y 

ev idence of  contamination was not encountered.  
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4.3.3 Groundwater observations 

Three gro undwater  sample rounds  were undertaken as  f ollows:  

 Sampling round one, 8
th

 December 2016, one week  af t er dr illing was complete d.  Weat her du ring t he 

v isit was ov ercast  and d ry. All four monitoring wells were v isited,  however BH501 was not sampled as 

the re was in suf f icient water f or a sample. Th e remaining three monitoring wells were sa mpled. There 

was no  v isual or olf actory evidence of  conta mination noted during samplin g.  

 Sampling round two, 9
th

 Ja nuary  20 17. Weather during the v isit was wet  and windy.  Three of  the four 

monitoring wells were sampled; ag ain there was insuf f icient wat er in BH501 to allow sampling to be 

undertaken.  Th ere was no v isual or olf act ory evidence of  contaminatio n note d dur ing samp ling.   

 Sampling round three , 9
th

 February  2017.  Wea ther during the v isit wa s overca st and  windy.  All f our 

boreholes  were samp led.  There was  no v isual or olf actory  evidence of contaminat ion not ed dur ing 

sampling.  

Water samples from each v is it  were sent to an MCERTS accredited laborat ory, Derwentside Environment al 

Testing Serv ices, under chain of custody.   Laborat ory Results Certificates are presented in the AECOM (2017) St. 

Athan North ern Acce ss Road (NAR)  – Factual Ground Investigat ion Report  (Ref  3).  

4.3.4 Laboratory Analysis 

The selec ted laboratory analy tical suites were b ased on the f in dings of  the Phas e 1 Geo-env ironmental 

Assessment report, accord ing to the s ubstances associated with t he ro ute an d adjacent sites.  Analyses were 

also selected based on the sample depth and type of  soil encoun tered.  

Soil Samples  

During the site inv estigation a  total of  28 so il samples were collected.  Soil samp les were analysed  f or  part  or all 

of  the following su ite of  analy sis:  

 Asbest os screen.  

 Contaminated Land Exposu re Asses sment (CLEA) Metals (arsenic, barium, be ry llium, boron, cadmium, 

tot al chro mium,  copp er, lea d, mercu ry, nickel, selenium,  vanadium and zinc). 

 Hexavalent Chromium.  

 Criteria Working Group Total Petroleum Hydrocarbons (CWG TPH)  / Benzene,  Toluene,  Ethy lbenzene 

and Xy lenes  (BTEX) and Methy l Tert iary  Buty l Et her (MTBE).  

 16 Speciated Polycyclic Aromatic Hydrocarbons (PAHs) .  

 Volatile  Organic Compounds (VOC).  

 Total Organic Carbon (TOC).  

 pH.  

 Free cyanide.  

Groundwater sa mp les 

During the three groundwater monitorin g v isits a total of  10 water samples we re recovered, t hree each f rom 

BH502, BH503, BH504 an d one from BH501. Groundwat er samples were analysed for the f ollowing:  

 Contaminated Land Exposu re Asses sment (CLEA) Metals;  

 Hexavalent Chromium;  

 Criteria Working Group Total Petroleum Hydrocarbons (CWG TPH)  / Benzene,  Toluene,  Ethy lbenzene 

and Xy lenes  (BTEX) and Methy l Tert iary  Buty l Et her (MTBE); 

 Speciated Polycyclic Aro matic Hy drocarbo ns (PAHs);  
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 Volatile  Organic Compounds (VOC);  

 Monohy dric Phe nol;  

 Sulphate; and 

 Cyanid e.  
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4.4 Laboratory Analytical Findings 

The factual laboratory  analy tical res ults are pre sented on th e laboratory  c ertif icates , included in the AECOM 

Factua l Rep ort (AECOM,  2017) .  

A summary  of  the  soil and water results is present ed be low.  

Table 7:  Summary of Soil Analytical Results 

Analyte Number of 
samples 

Units Detection 
Limit 

Number of 
Detections 

Maximum 
Detected 

Concentration 

TPH CWG (with c arbon 
chain length and 

ali phatic /aromatic split) 

28 mg/kg 0.0 1 to 3.4  0 N/A 

Metals      

Arsenic 24 mg/kg N/A 24 15 

Barium 24 mg/kg N/A 24 140 

Bery llium 24 mg/kg N/A 24 1.5  

Cadmium 24 mg/kg N/A 24 0.9  

Chromium (III+VI)  24 mg/kg N/A 24 28 

Hexavalent Chromium 24 mg/kg 1.0  0 N/A 

Copper 24 mg/kg N/A 24 100 

Lead 24 mg/kg N/A 24 53 

Mercury  24 mg/kg 0.0 5 6 0.2 4 

Nic kel 24 mg/kg N/A 24 32 

Seleniu m 24 mg/kg 0.5  14 1.2  

Vanadium 24 mg/kg N/A 24 37 

Zinc 24 mg/kg N/A 24 250 

Boron (water so luble)  24 mg/kg N/A 24 2.1  

PAH (r emai ning PAHs wer e not detected above the detect ion l imit of 0.03 mg/kg)  

Phenanthrene 28 mg/kg 0.0 3 1 0.0 7 

Fluoranthene 28 mg/kg 0.0 3 2 0.0 8 

Pyrene 28 mg/kg 0.0 3 2 0.0 5 

Benz(a)anthracene 28 mg/kg 0.0 3 1 0.0 5 

Benzo(b)f luoranthene 28 mg/kg 0.0 3 1 0.0 4 

VOCs (re mai ni ng VOCs  were not detected above the detection limi t of  0.01  mg/kg) 

n-but ylbenzene 28 mg/kg 0.0 1 1 0.0 1 

1,2 -dichlorobenzene 28 mg/kg 0.0 1 6 0.0 1 

1,2 -dibromo-3-chloropropane 28 mg/kg 0.0 1 3 0.0 3 

1,2 ,4-tric hlorobenzene 28 mg/kg 0.0 1 3 0.0 4 

Hexachlorobutadiene 28 mg/kg 0.0 1 4 0.0 5 

1,2 ,3-tric hlorobenzene 28 mg/kg 0.0 1 4 0.0 7 

Miscellaneous      

Cyanid e (Free) 24 mg/kg 0.1  7 0.2  

pH 28 pH units N/A 28 8.6  
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Analyte Number of 

samples 

Units Detection 

Limit 

Number of 

Detections 

Maximum 

Detected 

Concentration 

TOC  28 % N/A 28 3.5  

Asbest os 14 N/A N/A 0 N/A 

      

Table 8:  Summary of Groundwater  Analytical Results 

Analyte Number of 
samples 

Units Detection 
Limit 

Number of 
Detections 

Maximum 
Detected 

Concentratio

n 

TPH CWG       

>C5-C6 Alip hatics 10 µg/ l 0.1  1 3.6  

>C6-C8 Alip hatics 10 µg/ l 0.1  2 4.6  

>C8-C10 Aliphatics 10 µg/ l 0.1  2 2.4  

>C10-C12 Aliphatics 10 µg/ l 1 0 N/A 

>C12-C16 Aliphatics 10 µg/ l 1 0 N/A 

>C16-C21 Aliphatics 10 µg/ l 1 0 N/A 

>C21-C35 Aliphatics 10 µg/ l 1 0 N/A 

>EC5-EC7 Aromat ics 10 µg/ l 0.1  2 2.2  

>EC7-EC8 Aromat ics 10 µg/ l 0.1  0 N/A 

>EC8-EC10 Aro mat ics 10 µg/ l 0.1  0 N/A 

>EC10-EC12 Aro mat ics 10 µg/ l 1 0 N/A 

>EC12-EC16 Aro mat ics 10 µg/ l 1 1 4.7  

>EC16-EC21 Aro mat ics 10 µg/ l 1 1 4.3  

>EC21-EC35 Aro mat ics 10 µg/ l 1 0 N/A 

Metals (f iltered)      

Arsenic 10 µg/ l N/A 10 0.7 4 

Barium 10 µg/ l N/A 10 46 

Bery llium 10 µg/ l 0.1  0 N/A 

Boron 10 µg/ l 100 3 260 

Cadmium 10 µg/ l 0.0 3 5 0.0 4 

Chromium (III+VI)  10 µg/ l N/A 10 5.7  

Hexavalent Chromium 10 µg/ l 7 0 N/A 

Copper 10 µg/ l 0.4  9 5.5  

Lead 10 µg/ l 0.0 9 4 0.4 6 

Mercury  10 µg/ l 0.0 1 1 0.0 2 

Nic kel 10 µg/ l N/A 10 5.5  

Seleniu m 10 µg/ l 0.2 5 9 6.2  

Vanadium 10 µg/ l 0.6  2 0.8  

Zinc 10 µg/ l N/A 10 16 

PAH (r emai ning PAHs wer e not detected above the detect ion l imit of 0.01 µg/ l)  

Naphthalene 10 µg/ l 0.0 1 2 0.0 2 
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Analyte Number of 

samples 

Units Detection 

Limit 

Number of 

Detections 

Maximum 

Detected 

Concentratio

n 

VOCs (re mai ni ng VOCs  were not detected above the detection limi t of  1 µg/l)  

Methy l-ter t-but yl-ether 

(MTBE) 

10 µg/ l 1.0  1 3.6  

1,1 -dichloroet hane 10 µg/ l 1.0  4 4.0  

Chlorof orm 10 µg/ l 1.0  1 1.0  

Benzene 10 µg/ l 1.0  2 2.2  

Trichloroe thene 10 µg/ l 1.0  3 1.0  

Miscellaneous      

Cyanid e (Free) 4 mg/l 0.0 2 0 N/A 

Cyanid e (Total) 6 mg/l 0.0 4 0 N/A 

Phenol 7 µg/ l 0.5  0 N/A 

Phenols (monoh yd ric) 3 µg/ l 100 0 N/A 

Sulphate 10 mg/l N/A 10 48 
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5. Phase 2 Conceptual Site Model and Risk Assessment 

5.1 Preliminary Conceptual Site Model:  Potential Risks 

The init ial CSM f rom the AECOM 2016 Phase 1 Geo -env ironmental Ass essment  report  identif ied the following 

pot entially  c omplete linkage s as d etaile d in Sect ion 3.5  ab ove .  These relate to potential soil and groundwater 

cont amination.  

 Ris ks to of f-site receptors (human health)  t hrough the generation and ex posure to wind-blown dusts 

dur ing construction f rom contaminat ed soils.  

 Ris ks to ground wa ter within  the Port hkerry  Secondary  A  Aquif er  forma tion through migratio n of  

cont aminant s f rom exist ing soil or groundwat er contamination.  

 Ris ks to surf ace wat ers through migration of  conta minants f ro m existin g soil or groundwater 

cont amination.  

 Ris ks to road in frastructure t hrough : 

─ Direct contact with contaminants wit hin Ma de Ground / soils,  leachate and groundwater ,  

─ unexploded ordnance ,  

─ sulphates /aggre ssive ground condit ions  

─ rad ioactiv e mat erials 

 Areas of  Landscaping/Planting throu gh direct contact wit h cont aminants  within Made Ground /  soils , 

leachate and groundwate r.  

Each o f these potential link ages is discussed  in more detail below, with a Quantitative Risk Assessment appro ach 

used where appropriate.  Analy tes that were not d etect ed in any  of  the samples analysed (i.e. TPH f ra ctions, 

asbestos, some VOCs and some PAHs) do not  require f urther assessment  and are not considered f urther.   

5.2 Other Potential Risks  

The proposed plannin g condit ions, as  detailed in Sec tion 1, required consid eration of  the f ollowing rec eptors with 

specif ic regard to contamin ated land:  

 Human  health:  included above.  

 Groundwaters and surf ace wa ters: included abo ve 

 Adjoining lan d: given the low p otential f or con taminatio n and the low c oncentrations det ected  in the  

site investig ation, risks t o adjoining land are not  considered to be present.  I t is als o note d that  no 

specif ic point  source contamination sources have bee n identif ied within the de ve lopment boundary.  

The potential f or c ontamina tion to  be u nique to the development site and migrating to adjoining land is 

the ref ore considered to be low.  

 Proper ty  – ex isting or proposed : included ab ov e f or the propo sed road development : Ris ks to existing 

pro perty  are considered to be  similar a nd the re are fe w buildings present on the site.  Given the lack  of  

point source contamination so urces on the  site and low concen tration s of  contaminants detected, 

assessment  of  risks to offsite liv es tock is not consid ered t o be warranted i.e. t he dev elopment la nd is 

not  considered to pose a risk that would not be posed  by  adjoining land.  

 Ecological systems: As above, the potent ial f or contamination un ique to the d ev elopment  is considered 

to be low, theref ore specif ic risk assessment is not considered to be  warranted. Areas  of  lands capin g 

and plant ing are  inclu ded above.  The Pre-Applica tion Ecological Assessment repor t (Re f 4)  note s that  

the re are no statutorily  designated sites or non-sta tutory sites for nature conservation within the s ite. 

The site is large ly  dominate d by  grassland and arable f ie lds. Prot ected species surveys identif ied 

hazel d ormice, badge r sets, invertebrates and commo n bird species. No ev idenc e of  water vole , otter 

or great crested newt was recorded an d no b at roosts were observed on site. It  is not ed that the 

design of  th e developme nt ha s f ocuse d on retentio n, en hanceme nt and  protection of imp ortant  
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habitats and inc ludes  mit igatio n measures to ensure that  habitat connectiv ity is ma intaine d through 

and around the site.   

 Archae ological site s and ancie nt monuments: given the low p otent ial f or so il and ground wa ter 

cont amination iden tif ied, it is considere d unlik ely  that risks wou ld be posed  f ro m that contamination t o 

such f eatures.   It  is also noted that the Historic Env ironment Desk Stu dy  (Ref 5) did not ident ify  

arc haeolo gical f eatures within the site boundary.  

 Other rec eptors  identif ied: no  other  receptors have been ident if ied.  

5.3 Wind-blown dust risks to off-site human receptors 

The preliminary  risk assess ment and conceptua l model d eve loped  in the  Phase 1  repor t iden tif ie d the  poten tial 

f or asbestos and inorganic an d orga nic contaminants to be pre sent in the ground and as a result t o pose a 

pot ential health risk to of f -site human recept ors.   Th e critical exp osure pathway  f or t his is the inhalation of  f ugit ive 

dust  emissions f rom the site during construction activ ities.  

In genera l, repo rted concentrations of  organic contaminants were  low (all below 1 mg/kg) with only  f ive PAHs and 

six VOCs det ected. In addit ion, TPH f ract ions were  repo rted to be below the detection limits  in the  samples  

analysed. Of th e PAHs, benzo(a)py rene, often used as a marker compound due to its elevated toxicity  compared 

to other PAHs was not detected.  

I t  is noted that made ground was only  recorded  at f ive locations,  wit h samples of  made ground collected f or 

analysis. Of  the analytes detected in one or more samples,  with the exception o f arsenic , chromium ( total)  and 

nickel, the highest concent rations  were not detected in the samples of ma de gro und i.e. the y were detected in 

sample s rec orded as either to psoil o r probable natural alluv ium.   For th ese except ions:  

 Arsenic, maximum det ection of  15 mg/ kg. Th is is consistent with background soil chemistry  arsenic 

values prov ided  within th e Env irocheck commissioned fo r the Phase 1 report,  which sh ows 

background levels <15 mg/kg . 

 Chromium, maximum det ection of  28 mg/k g. Th is is consistent with b ackground soil chemistry  

chromium values prov ided wit hin the  Env irocheck commissio ned f or the Phase 1 re port, which sho ws  

background levels 20-40 mg/ kg. I t is noted als o tha t hexa valent chromium was no t det ected in the 

sample s analysed.  

 Nic kel, maximum detection of  32 mg/kg. This is  slight ly higher than b ackground soil chemistry  nickel 

values prov ided  within th e Env irocheck commissioned fo r the Phase 1 report,  which sh ows 

background levels 15-30 mg/kg . 

I t  is therefore con sidered, on t he basis of  the resu lts obtained : 

 The results do not indicate widespread elevat ed levels  of  hy drocarbon related cont aminants including 

pet roleum hydrocarbons, PAHs or VOCs. 

 Made ground is not p resent  acros s the  whole area, an d where presen t doe s not appear , on the basis 

of  the curre nt results, to pose a subs tantially dif ferent ris k to that from the natural soils.  

Overall, the potential risks posed by  organic or inorganic  conta minants in soil dust genera ted du ring construction 

remains very  low. No further action or assessment is considered warranted in  this specif ic regard.  

5.4 Risks to groundwater within the Porthkerry Aquifer  

This aquif er  is classif ied as  a Secon dary  A Aquif er an d whilst t he Env irocheck did not identif y  abs tractio ns for 

drinking wat er, it  is a the oretical resource.   It is  noted  that the two ground wat er abstractions identif ied in  the 

Env irocheck are both associated wit h remediation a nd are theref ore not  used as dr inking wa ter.  T he pre sence of  

such remediation may  preclud e it be ing used as  a resource;  however th at det ail is not known. For co mpletene ss 

the ref ore a Gener ic Quantitat ive Risk Assessment (GQRA) has b een undertaken on the soil and groundwater 

res ults f or those analy tes detect ed in the sa mples co llected . 

The GQRA compares  the reported results to generic pub lished criteria.   In this instanc e, Dr inking Water 

Standa rds (DWS) are co nside red ap plicable to t he scenario.  All values have been back  calculated for soils by  

AECOM f rom the published wat er GAC as described in Appendix C.  This represents St age 2 Gene ric 
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Quantitat ive  Risk Assessment,  as s et out  in the EA /  Defra guidance docume nt CLR11
2
.   The screened data 

tab les are presented in Appen dix C.  The f ollo wing exceedances of  the crit eria are present in  the data collected:  

 Metals: Arsenic, barium, ca dmium, nickel, lea d, vanad ium and zinc were re ported  at concent rations in 

excess of  t heir respective criteria in one or more soil samples.   It  is noted that these me tals did not  

exceed the criteria in  the groundwat er samples collected.  

 TPH Frac tions: Two of  the groundwater sa mples co llecte d in th e f inal ro und had concentrations of  C5-

C7 aromatic  hydroca rbons above th e crite ria of  1 µg/l with t he maximum concen tration  being 2.2 µg/l.  

These concentrations relate to the ben zene exc eedance det ailed below.  

 VOCs:  

─ 1,1 -dichloroet hane. Three of  the groundwater samples collected we re reported t o have 

concentrations above the crit eria of  2. 8 µg/l (US EPA Regional Screening Level May  2016) wit h 

the  ma ximum repo rted concent ration being  4 µg /l. 

─ 1,2 -dibromo-3-chloropropane, hexachlorob utadiene, 1,2 ,3-trichlorobenzene and 1,2,4-

tric hlorobenzene were repor ted at  conc entrat ions above their respective criteria in three or f our  

shallow soil samples (f rom 0.3 m below groun d level (bgl)). I n all f our  cases, the exceedance s 

were minor and they  were not det ected in the groundwater s amples c ollect ed.  

─ Benzene:  Two of  the groundwater samples collected in the f inal round were repor ted to have 

concentrations of  benzene above th e crite ria of  1 µg /l (Water Supply  Regulations 2016 

(England/Wales)) with the maximum reported conce ntrat ion being 2.2  µg /l.   

These exceedances are not considered to warrant f urther  assessment or action as :  

 There are  no relev ant groundwate r abs tractio ns identif ied, this as sessmen t is therefore c onside red t o 

be conservat ive for this site.  

 The majority  of  the soil excee dances are not also identif ied in the groundwater results.  I t is recognised 

tha t the soil assessment  is conservative due to the a ssumptio ns used in the back calculations f rom the 

water criteria and is theref ore less rele van t (particular ly  for metals) t han wate r results.  

 Where groundwater exceed ances have been identif ied (benzene and 1,1 -dichloroet hane) these are 

minor.  

5.5 Risks to Surface Waters 

A number  of  surf ace  waters have been ident if ied in the v icinity  o f the pro posed development theref ore a Generic 

Quantitat ive  Risk Assessment (GQRA)  has b een undertaken on the soil and groundwater results f or those 

analy tes detected in the samples collected.  

As in s ection 9.6.3 above the GQRA compares the report ed re sults t o generic publishe d crit eria.   In this inst ance, 

Env ironmental Quality  St andards (EQS) f or f resh water are applicable to t he sce nario. All values h av e been back 

calculated f or soils by  AECOM f rom th e published wat er GAC as described in Appendix C.   

The screened data tables a re presente d in Appendix C.  The following ex ceedances of  t he cr iteria are present in 

the  data collect ed:  

 PAHs 

─ Fluoranthene and benzo(b)f luoranthene both exceeded the c riteria in one soil sample f rom 

SK504, with f luoranthene also exceeding f or one sample f rom SK509.  With regard SK509, 

f luoran thene wa s not  detec ted in the d eeper soil sa mple.  Neither  was det ected in the 

gro undwater  samples  collec ted.   

 Metals 

─ cadmiu m,  copper,  le ad,  nickel, vanadium and zinc were  repor ted at concentrations in excess of  

the ir  resp ective cr iteria in one  or more soil samples.   

                                                                                           
2
  Contaminated Land Report  11.  Model Procedures for  the Management of  Land Contamination.  Env ironment 

Agency, 2004. 
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─ Copper was report ed at concentrations in excess of  the criteria (1 µg/l) in f ive of the ten  water 

sample s at concentrations up t o 5.5  µg /l.  

─ Nic kel and zinc als o exceeded  the criteria in one of  the groundwater samples collected from 

BH502.  It  is noted that these we re minor exceedances and within the same o rder of  magnitude  

as the cr iteria ( lead – 5. 5 µg/ l again st a criteria  of  4 µg /l and zin c – 16 µg /l against a criteria of  

10. 9 µg /l) 

 VOCs:  

─ I t  is noted that there  are no criteria av ailable f or th e det ections of  n-but ylbenzene, 1 ,2-

dichlorobenzene, 1 ,2,3-tric hlorobenzene, 1,2,4-tric hlorobenzene and 1,2-dibromo-3-

chloropropane d etect ed in soils.  These compou nds were  not detected in t he groundwater  

sample s collected.  

─ There is also no  crite rion available f or the 1,1 -dichloroet hane detected at low concentrations in 

the  groun dwater.  

 Cyanid e. Seven of  t he soil result s exc eeded the cr iteria f or  free cyanide in soils. There were no 

exceedan ces in the f ive groundwate r samples analysed.  

These exceedances are not considered to warrant f urther  assessment or action as :  

 The most sensit ive recepto r is co nside red to be the Llan maes Brook wh ich crosses  the development  

close to SK502 an d BH501. With the e xception of  one copper result (groundwater at BH501), cyanide 

(so ils at BH501) and some met als in  soils (SK502) the exceedances noted are not from t hese 

locations.  

 The Nant -y -Stepsa u is close t o the eastern end of  the development , wit h BH504 and SK510 the 

closest in ve stigation locations . W ith the exception of  one copper  result  (groundwater a t BH504) , and  

some metals in soils (BH504 and SK510) t he ex ceedances n oted are no t f rom thes e locations. 

 The majority  of  the soil excee dances are not also identif ied in the groundwater results.  I t is recognised 

tha t the soil assessment  is conservative due to the a ssumptio ns used in the back calculations f rom the 

water criteria and is theref ore less rele van t (particular ly  for metals) t han wate r results.  

 Where groundwater exceed ances have been identif ied, these are cons idered to be minor.  

5.6 Risks to road infrastructure 

The Ph ase 1 repor t ident if ied potential risks t o the road infrastructure f rom a number of potent ial contamination 

sources, each of which is discussed below with ref ere nce to  the site investigatio n (Ref  3): 

 Direct contact with contaminants wit hin Ma de Ground / soils,  leachate and groundwater . Given t he low 

concentrations of  contamin ants d etected, this is considered to  be un likely.  

 Unexploded ordnance.  This has not been ass essed fu rther through this asses sment.  

 Sulphates/aggress ive ground condit ions.  This is co nside red in the ge otechnical report (Ref  2).  

 Radioactive materials. The prev ious report identif ied site s lice nsed t o dispose o f radioac tive  waste at 

distances  of  approximately  800m and 1.2km f rom the  western end of  t he proposed develop ment.  

Radioactive materials have not  been assessed furt her t hrough  this a ssessme nt. 

5.7 Areas of Landscaping/Plant ing 

Giv en the lo w concent rations of  con taminant s detected, the risks to plant ing are  considered  unlike ly  to be 

rea lised, however no quant if ie d risk assessment ha s been undertaken.  It  is not ed tha t the site is  currently 

planted/colonise d and the d ev elopment  is unlikely  to a ffect this should similar sp ecies be us ed.   I n addit ion, 

excessively  low or  high pH values were no t recorded in soils  with the range of  pH values reported to be 6.3 t o 

8.6 .  No f ur ther assessment or o ther action is theref ore considered warra nted. 

5.8 Risk Assessment Conclusions 

Collection  of  soil a nd gro undwater  samples  f rom the s ite investigation loca tions has allowed f urther assessment 

of  potential risks identif ied in the Ph ase 1 repor t.  In genera l, the  range  and c oncent ration of  cont aminants  
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det ected in the soil a nd gro undwater  samples  was low.  I t is no ted also that  asbestos was not d etected in t he soil 

sample s screened.  Whilst the Generic  Quantitative Risk Assessment identif ied some concentrations  in soil and 

gro undwater  above a ppropr iate cr iteria t hese are not considere d to presen t an unacceptable  risk t o the identif ied 

rec eptors .   

In v iew of  the nature of  the proposed low sensit iv ity  development (road inf rastructure) and absence of  signif icant 

sources of  contamination, no remedial works are considered necessary .  
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6. Development Requirements 

6.1 Introduction 

Whilst the results of  the site invest igation and subsequent r isk assessment do not indicate widespread 

cont amination to b e pres ent a t the site it  is acknowledge d that  there may  be are as of  hig her levels of  

cont amination between sample point s.  I t  is therefore po ssible that contamination may  be  discovered during t he 

development, albeit t his is considered unlikely.  This potential will be identif ied to t he development contractor 

dur ing the tendering proces s.  In addit ion, control over the re-use and imp ort of  mater ial will be required during 

development.  The f ollowing sections d etail the inf ormation that will be p rov ided t o the contractor. 

Site workers will be expected to employ  ap propr iate health and sa fety practices and personal protect ive 

equipment (PPE) dur ing the  const ruction and maintenance activ it ies t hat involve earthworks or enter ing confined 

spaces.  

6.2 Identification of unforeseen contamination 

I f  grou nd condit ions other tha n thos e encountered during the ground invest igatio ns covered by  this repo rt (as 

described  in Section 4) a re identif ied and are suspe cted to be contaminated (by  visual or  olf actory evidence)  then 

the  Contractor shall undert ake the nec essary  t esting to con firm the chemical st atus of  the mater ial and notif y  the 

Superv isor.  Should cont amination  not prev iously  identif ied b e f ound then it  will be re ported  in writ ing within two 

days t o the Local Planning Au thority  (LPA) and no f urther development  will be permitted within t he af fected area 

unt il agreement ha s been reached with t he LPA as to how it will be dealt  with.  I t  is anticipated t hat a risk 

assessment  will be required  to establish the potential risks associated with the  identif ied con taminatio n.   

I f  hazardous mate rials or suspected  hazardous mater ials are encountered they  will be excavated separately  and 

if  retained o n site temporar ily  bef ore e it her t reatment  and / or disposal will be st ored to prevent any  nuisance  

being cau sed or  adverse  impact t o human healt h or the env ironment.   This sh all include t he app ropriat e control of  

dust , vapou rs, surface water , leach ate an d gro undwater . 

Where the Made Ground comprises in part or  wholly  demolit ion rubble, v igilance will be maint ained f or  potential 

asbestos containing mat erial (ACM).  Earthwork contractors will be trained in t he identif icatio n of  ACM, and be  

aware of  the procedures to  be f ollowed if encountered.  

Site workers will be expected to employ  appropriate health and saf ety  practices and personal pro tective 

equipment (PPE) during the construction and maintenance activ it ies that involve earthworks or entering conf ined 

spaces.  

Areas where ground works are being carried out shall be secure f rom public access.  

6.3 Re-use of Reworked Mater ials 

I t  is anticipated that materials arising f rom the scheme will comprise mostly  natural or reworked strata. It is 

theref ore concluded that, given the assessment above, most  of the materials will be suitable f or reuse depending 

on cut and f ill balances requirements and the geotechnical suitability  of  the materials.   

The Cont ractor will demonstrate t he su it ability  t hat any  materials excavated at t he site are suitable f or reuse.  The 

Contractor will car ry  out testing t o demonstrate  the suitabilit y of mat erials , including, whe re nec essary  leaching 

tes ts.  All materials to be re-used will be tested  at a min imum f re quency  of one sa mple f or ea ch type of  material 

encountered and f or every 100 m
3
 thereafter.  Analysis will include test ing f or Total Pet roleum Hydrocarbons 

(Cr it eria Wo rking Group analysis)  (TPH CW G), Polycyclic Aromatic Hydrocarbon s (PAHs),  Volatile Organic 

Compo unds (VOCs),  asbes tos sc reen,  and met als.  All requested soils analys is shall be carried out by  a  

laboratory  with MCERTS ac creditation f or that particular parameter.  

Analy tical result s f or excavated materials for reuse will not  exce ed the  relevant  reuse /import o bject ive f or  the 

pro posed end uses o f the materials.  Generic Ass essment  Criter ia Values for protect ion of  Cont rolled Wat ers 

(Env ironment al Qu ality  Standards – Fresh W ater) and f or protection of  the aquif er which may  pro vide a dr inking 

water resource (Drinking W ater Standards) presented in Appen dix C of  this re port will be used to screen the 

analy tical dat a.  Where two value s are  prov ided,  the lowest sh ould be use d.  If  no value is presented f or a 
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compound t hat is detect ed, further adv ice will be sought  to establish an appropr iate sc reening value.   The 

Detection  Limits shall be at or  lower than the conce ntrat ion/value given for ea ch re levant chemical parameter  as 

set  out in  Appendix C.  

This shou ld be controlled using a suitable Mat erial Manageme nt Plan u nder the CL:AIRE: Def init ion of  Waste – 

Develo pment In dustry Code of  Practice, version 2, March 2011 or  an Env ironmen tal Permit. 

The manage ment of  waste is regulated  by  The Env ironmental Permitt ing Regulat ions.   As such, there is a 

sta tutory duty on the waste producer to c omply  with the interpretation of  waste operations exempt f rom 

Env ironmental Permitt ing . 

6.4 Material Import 

Should imported material be required f or the development it  will be notif ied to the Overseeing Organisation (the 

Welsh Government) in advance with ev idence of  provenance of  the imported soils including chemical test data 

prov ided by  the supplier.  Only  material approved by  the Overseeing Organisation will be used.  Suitability  will be 

verif ied as f ollows:  

 All materials (topsoil or aggregate) imported to site should be subject to testing f or the same su ite of  

analysis as above f or re -used materials with t he same requirements f or laborat ory  accreditation. The 

exception  to this is v irgin quarry stone . 

 Each s ource must be submitt ed f or ap proval by  the Overseeing Organisation in advance of  the  test ing 

of  the soils proposed f or impor tation to co nf irm no ot her contaminants should be analy se d f or oth er 

tha n thos e shown above.  Where ot her co ntaminan t testing is required the Overseeing Organisation 

shall adv ise of the relevant Reuse/Import Objective f or the ad dit iona l contaminant testing required.  

 All import ed f ill shall not exceed the relevant reuse/ import objective f or the proposed end uses of  the 

f ill.   As above, the GAC included in Appendix C of this report will be used to s creen the d ata.  

Addit ional GAC ma y be calculated  as required.  

 In addit ion to th e limits p rescr ibed above, no materials imported and/ or used on site sh all f all within the 

def init ion of  Hazardous Wa ste.  

 The number  and the f reque ncy  of testing will be agreed with th e Overseeing Organisation.  As a 

minimum one sample will be re quired fo r testing for ea ch new s ource of  material and f or  every 250m
3
 

the reaf ter. 

6.5 Reporting 

Following analysis,  a report will be  prov ided to t he client that  will include, f or both site won and import ed 

materials:  

 Location of  sample, including depth where necessary  

 Unique sample code or ref erence 

 Date/t ime samp le taken 

 Name of  laboratory  inclu ding sub-cont ract laborat ories 

 Date sample analy sis complet ed 

 Paramete r analysed, including  whether  sample preserved or st abilised on site 

 Whether analys is carr ied out on a dried or “a s submit ted” basis  

 Result of  analysis must be on a dry -weight basis  

 Other relevant comment s suc h as v isual cha racter ist ics of the samp le and other  pre-treatment  

 Chromatograms  where approp riate 

 Method of  a nalysis a nd det ails of  any  accreditation  

 

This report will then be prov ided t o the LPA f or their records .   
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7. Conclusions 

The Planning Ap plicat ion has been  submitted f or this dev elopment with suppor ting d ocument ation including a 

Phase 1 desk study  report .  That  repo rt concluded that whilst the potential f or r isks to be p resent  from soil a nd 

gro undwater  conta mination could not be ruled  out, t he risks were likely  to be low.  The sit e investigation 

undertaken prov ides f urthe r ev idence that these risks are low wit h no f urther ac tion considered warranted.  

Following rev iew of  the p lanning application  documents, t he Env ironment Shared Regulatory  Serv ices  Team for  

Bridgend, Cardif f and the Vale of  Glamorgan requested inclusion of  a number of  proposed planning condit ions.  

Each p roposed condit ion has been c onside red b y AECOM as detailed below.  

 Table 9:  Proposed Planning Conditions: Conclusions 

Reference Subject Summary AECOM Response/Conclusions 

PC14A Contaminated Land 

Measures - 
Assessment 

Prior to commencement of the 

development an assessment of 

the nature and extent of 
contamination shall be 

submitted to and approved by 
the LPA. The report shall 

include a desk study, an 
intrusive investigation and an 

assessment of potential risks 
to:  

This report provides a summary of the 2016 Phase 1 

previously submitted.  It is considered that there are 

no substantial increases in the potential risks, over 
and above as previously reported; therefore the 

preliminary risk assessment as presented is 
considered to be appropriate.   

This report also provides the results of the site 

investigation undertaken along the proposed 
development with risks assessment where appropriate 
as below. 

Human health, The main risk to human health has been identified to 

be from wind blown dusts during development.  The 
risk assessment presented in this report (Section 5.3) 

indicates a very low risk level with no further action 
considered to be warranted.  Risks to workers during 

development should be controlled through compliance 
to health and safety legislation and correct use of risk 

assessed method statements for the works as well as 
compliance with the Construction Environmental 
Management Plan (CEMP). 

Groundwaters and surface 
waters 

Risks to controlled waters in both the aquifer and 

surface waters close to or crossing the development 
have been assessed.  The risk assessments 

presented in this report (Section 5.4 and 5.5) indicate 
some exceedances of Generic Assessment Criteria 

however these are minor and are not considered to 
warrant further action.  The contractor will be required 

to protect surface waters from materials entering them 
during the development works. 

Adjoining land Given the results of the Phase 1 study and the Phase 

2 site investigation, it is considered unlikely that 

contamination is present within the development that 
is not present across the wider area. 

Property (existing or 
proposed) 

Risks to road infrastructure following development 

have not been identified.  Risks to other buildings and 
structures are therefore also considered to be unlikely.  

Given the results of the Phase 1 study and the Phase 

2 site investigation, it is considered unlikely that 
contamination is present within the development that 

is not present across the wider area therefore 
consideration of risks from the development to 

livestock etc. on adjoining land is not considered 
warranted. 

Ecological systems Given the results of the Phase 1 study and the Phase 

2 site investigation, it is considered unlikely that 

contamination is present within the development that 
is not present across the wider area and therefore 
specific assessment is not considered warranted. 

Other receptors No other receptors have been identified. 

An appraisal of remedial 
options 

No remediation is considered to be required on the 
basis of the risk assessments undertaken. 



St. Athan Nor thern Access Road  

  

  
  

 

 
Prepared for :  Welsh Government   

 

AECOM 

24/25 
 

Reference Subject Summary AECOM Response/Conclusions 

PC14B Remediation and 
Verification Plan 

Prior to commencement a 

detailed remediation scheme 
and verification plan to bring 

the site to a suitable condition 
shall be submitted to and 
approved in writing by the LPA 

As remediation is not considered to be required, no 

remediation plan (or verification plan for that 
remediation) is required.   

 

PC14C Remediation and 
Verification 

The remediation approved 

under PC14B must be 

undertaken in full prior to 
occupation of any part of the 
development. 

The verification report must be 
submitted to and approved in 
writing by the LPA. 

As above, this is not considered to be applicable as 
no remediation is required. 

PC14D Unforeseen 
Contamination 

In the event that unforeseen 

contamination is found then the 
works will be stopped and the 

LPA notified within 2 days. 
Works will not recommence 
until agreed with the LPA. 

This report details the measures to be taken should 

unforeseen contamination be identified (Section 6.2).  
It is noted that this information will be provided to the 
Contractor during the tendering process. 

PC15A Imported soil Requirement for pre-approval 

of materials by the LPA with 
verification testing undertaken 
prior to use. 

This report details the notification and testing 
requirements of imported materials (Section 6.4)  

PC15B Imported aggregate 

PC15C Use of site won 
materials 

Requirement for pre-approval 

of materials by the LPA with 
verification testing undertaken 
prior to use. 

This report details the verification required of site won 

materials intended for re-use and imported materials 
(Section 6.5). 

    

I t  is env isaged that the details included in this report should allow discharg e of  the proposed pla nning  condit ions 

as detaile d above.     
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Figure 1 - Site Location Plan
Figure 2a & 2b - Exploratory Hole Location Plan
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Appendix A – Site Investigation Borehole and Trial Pit 
Logs
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IN SITU TESTING

SAMPLES

Topsoil

Cobbles and Boulders

Gravel

Sand

Silt

Clay

Peat

Made Ground / Fill

KEY TO BOREHOLE, TRIAL PIT AND WINDOW SAMPLE LOGS

Backfill With Arisings

Bentonite Seal

Cement

Filter

Open Drive Tube Sample (100mm nominal diameter) - UNR denotes 'no recovery'.
Open Drive Thin Wall Tube Sample (100mm nominal diameter) - UNR denotes 'no recovery'.
Open Drive Tube Sample ( 38mm nominal diameter)
Piston Sample (100mm nominal diameter unless noted otherwise) - PNR denotes 'no recovery'.
Small Distrubed Sample
Bulk Disturbed Sample
Block Sample
Rotary Core Sample (taken for laboratory testing)
Gas Sample
Jar Sample
Tub Sample
Environmental Sample
Water Sample
Split Spoon Sample
Cutting Shoe Sample
Liner Sample

Grout

Standard Penetration Test using the Split Spoon Sampler.
Standard Penetration Test using a solid cone.

Where a test has been completed the type of test and the N-value will be reported.  Where the full 300mm penetration of
the main drive has not been completed, the number of blows (not an N-value) will be reported.  The Field Records
column on the log will show each set of blow counts per 75mm of penetration including seating blows and will also
indicate the partial penetration achieved (mm) for incomplete tests.

Field vane test, vane shear strength quoted for peak (P) and remoulded (R) tests in kPa.
Pocket Penetrometer measurements (kN/m2).
Field Permeability Test, R denotes Rising Head, F denotes Falling Head, C Constant Head.
Field Soakage Test in a borehole.
Photo Ionisation Detector (PID) readings for volatile hydrocarbon screening (ppm).
Undrained shear strength triaxial test result (kN/m2)

Slotted Pipe

Piezo Tip

STRATA BACKFILL / INSTALLATIONS WATER

Top Cap Initial Level of Water Strike

Level of Water Strike Rise
After 20 Mins

SOIL STRATA

Composite soil types shown by combined symbols
(primary + secondary constituents)

U100
UT100
U38
P
D
B
BLK
C
G
J
TUB
ES
W
SS
CSS
L

S
C

V
PP
k
So
PID
cu
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Chetwynd Business Park, Chilwell
Nottingham, NG9 6RZ
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1.00

(0.35)

(0.35)

(7.80)

Standing

0.35

0.70

1.30

42.66

42.31

B

ES

ES
B

C

C

C

300
140

TOPSOIL: Grass Over: Soft slightly reddish brown slightly
gravelly sandy CLAY with abundant roots. Gravel is
subangular to rounded fine of limestone and rare brick. Sand
is fine to medium
(TOPSOIL)

Soft locally firm slightly reddish brown silty CLAY with
occasional roots and low cobble content. Cobbles are
subangular of limestone
(PROBABLE ALLUVIUM)

Strong grey partially weathered medium bedded
LIMESTONE with occasional shell fragments and two sets of
irregular fractures infilled with firm clay. First set:
Subhorizontal, closely spaced, planar rough, open infilled
with firm greenish yellowish brown silty clay. Second set:
Subvertical (~50o), closely spaced, planar rough, tight with
orange surface staining
(PARTIALLY WEATHERED PORTHKERRY MEMBER)

 At 2.00m bgl: Soft orangish brown clay fracture infill (~6cm
thick) present.

 At 2.50m bgl: Soft orangish brown clay fracture infill (~4cm
thick) present.

 At 2.60m bgl: Assumed clay fracture infill washed out
(~10cm thick).

 At 3.00m bgl: Assumed clay fracture infill washed out
(~10cm thick).

 At 4.00m bgl: Infill of soft to firm greenish greyish brown
clay (~10cm thick) present.

 From 4.00m bgl: Subvertical (~80o) calcite veins present
(~2mm thin).
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 0.30
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 1.00- 2.50

 2.50- 4.00

 4.00- 5.50

N>50 8,17
for

40mm/35,15
for 40mm

SPT
(C)

Date

14:30
15:30

Date Completed:  30/11/2016

Hole Diameter Progress Remarks
Hole
Depth (m)

Casing
Depth (m)

Water
Depth (m)

Flow Remarks

1.00

Logged By:

Hole Dia
(mm)

Depth of
Hole (m)

MC

Job No:

     60509148

Project Name:  St. Athan Northern Access Road

Notes: For explanation of symbols and abbreviations, see Key Sheet.

Reduced
Level
(m) Legend

Depth
(Thick)

(m)

Strike
Depth

Project Location:  St. Athan

DESCRIPTION

Water Strikes

8.50
8.50

1:25

AECOM

Scale: Checked By:   MB

Equipment & Methods:

1. Borehole located in third party field north of the Eglwys Brewis Road.
2. Buried services inspection pit excavated by hand refused at 0.70m bgl on 
natural rock.
3. Borehole advanced by Rotary Coring with water recirculation: 0.70m - 
8.50m bgl.
4. Borehole completed to 8.50m bgl.
5. Topography: Gently sloping.
6. Standing water encountered at 1.30m bgl.
7. No visual or olfactory evidence of contamination.
8. 50mm standpipe installed to 4.00m bgl and backfilled with bentonite from 
4.00m to 8.50m bgl upon completion, as instructed by the engineer.

TCR
SCR
RQD

Core
Run

Date Started:  30/11/2016Ground Level (m):

1.30
1.37

Borehole No.  BH501

Backfill/
Instrument

Sheet:   1  of   2

Client:  Welsh Government

N:  169054.476

30-11-2016
01-12-2016

Time

43.01     AOD
Co-ordinates:
E:  298644.305

0.00 - 8.50 Hand Tools - Comacchio
205

FI

In Situ Testing Coring Information

TypeDepth
(m)

Result

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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8.50

8.5034.51

C

C

120

End of Borehole 8.50 m
(Thickness of basal layer

not proven)

 At 8.10m bgl: Assumed clay fracture infill washed out.

 At 8.30m bgl: Assumed clay fracture infill washed out.
 8.50

100
93
87

87
87
76

5

6

 5.50

 7.00

 5.50- 7.00

 7.00- 8.50

N>50 25 for
25mm/50 for

5mm

SPT
(C)

Date

14:30
15:30

Date Completed:  30/11/2016

Hole Diameter Progress Remarks
Hole
Depth (m)

Casing
Depth (m)

Water
Depth (m)

Flow Remarks

1.00

Logged By:

Hole Dia
(mm)

Depth of
Hole (m)

MC

Job No:

     60509148

Project Name:  St. Athan Northern Access Road

Notes: For explanation of symbols and abbreviations, see Key Sheet.

Reduced
Level
(m) Legend

Depth
(Thick)

(m)

Strike
Depth

Project Location:  St. Athan

DESCRIPTION

Water Strikes

8.50
8.50

1:25

AECOM

Scale: Checked By:   MB

Equipment & Methods:

1. Borehole located in third party field north of the Eglwys Brewis Road.
2. Buried services inspection pit excavated by hand refused at 0.70m bgl on 
natural rock.
3. Borehole advanced by Rotary Coring with water recirculation: 0.70m - 
8.50m bgl.
4. Borehole completed to 8.50m bgl.
5. Topography: Gently sloping.
6. Standing water encountered at 1.30m bgl.
7. No visual or olfactory evidence of contamination.
8. 50mm standpipe installed to 4.00m bgl and backfilled with bentonite from 
4.00m to 8.50m bgl upon completion, as instructed by the engineer.

TCR
SCR
RQD

Core
Run

Date Started:  30/11/2016Ground Level (m):

1.30
1.37

Borehole No.  BH501

Backfill/
Instrument

Sheet:   2  of   2

Client:  Welsh Government

N:  169054.476

30-11-2016
01-12-2016

Time

43.01     AOD
Co-ordinates:
E:  298644.305

0.00 - 8.50 Hand Tools - Comacchio
205

FI

In Situ Testing Coring Information

TypeDepth
(m)

Result

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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0.95
2.50

(0.20)

(0.40)

(1.80)

Falling to 1.20m bgl after 20
mins

0.20

0.60

2.40

0.70

41.69

41.29

39.49

ES

ES

ES
B

D

D

D

C

C

300
140

TOPSOIL: Grass Over: Soft to firm dark brown slightly
gravelly CLAY with frequent roots. Gravel is subangular
medium of limestone
(TOPSOIL)

Firm brown slightly gravelly sandy CLAY. Gravel is angular
to rounded fine to medium of limestone. Sand is fine to
medium
(PROBABLE ALLUVIUM)

Firm light grey mottled yellowish orange silty CLAY
(PROBABLE ALLUVIUM)

 At 1.00m bgl: Becomes stiff.

 From 1.50m bgl: Becomes very stiff.

Strong dark grey medium bedded shelly LIMESTONE with
calcite veins and subvertical (~45o) closely spaced, planar
rough, partly open with orange surface stained fractures.
Interbedded with hard very dark grey CLAY with shell
fragments and Gryphaea fossil (~30mm)
(PORTHKERRY MEMBER)

 From 4.00m to 4.20m bgl: Clay washed out (core loss).

 From 4.65m to 4.77m bgl: Fractured zone present.
Recovered as angular medium to coarse gravel.

 1.20

 2.40

100
56
56

87
50
44

6

8

6

 2.50

 4.00

 0.30

 0.50

 0.75
 0.60- 0.95

 0.95- 1.20

 1.40- 2.00

 2.00- 2.40

 2.50- 4.00

 4.00- 5.50

N=10 2,2/
2,3,2,3

N>50
16,9/50 for

35mm

SPT
(C)

SPT
(C)

Date

16:00
16:00

Date Completed:  01/12/2016

Hole Diameter Progress Remarks
Hole
Depth (m)

Casing
Depth (m)

Water
Depth (m)

Flow Remarks

2.50

Logged By:

Hole Dia
(mm)

Depth of
Hole (m)

MC

Job No:

     60509148

Project Name:  St. Athan Northern Access Road

Notes: For explanation of symbols and abbreviations, see Key Sheet.

Reduced
Level
(m) Legend

Depth
(Thick)

(m)

Strike
Depth

Project Location:  St. Athan

DESCRIPTION

Water Strikes

0.95
8.00

1:25

AECOM

Scale: Checked By:   MB

Equipment & Methods:

1. Borehole located in third party field north of the Eglwys Brewis Road.
2. Buried services inspection pit excavated by hand refused at 0.95m bgl on 
natural rock.
3. Borehole advanced by dynamic sampling: 0.95m-2.40m bgl; Rotary Coring 
with water recirculation: 2.40m-8.00m bgl.
4. Borehole completed at 8.00m bgl.
5. Topography: Level ground.
6. Groundwater encountered at 0.70m bgl falling to 1.20m bgl after 20mins.
7. No visual or olfactory evidence of contamination.
8. 50mm standpipe installed to 2.30m bgl and backfilled with bentonite from 
2.30m to 8.00m bgl upon completion, as instructed by the engineer.

TCR
SCR
RQD

Core
Run

Date Started:  23/11/2016Ground Level (m):

0.70

Borehole No.  BH502

Backfill/
Instrument

Sheet:   1  of   2

Client:  Welsh Government

N:  169207.301

23-11-2016
01-12-2016

Time

41.89     AOD
Co-ordinates:
E:  299568.328

0.00 - 8.00 Hand Tools - Comacchio205

FI

In Situ Testing Coring Information

TypeDepth
(m)

Result

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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8.00

(5.60)

8.0033.89

C

C

120

End of Borehole 8.00 m
(Thickness of basal layer

not proven)

 From 5.50m bgl: Becomes thickly bedded interbedded
with extremely weak black thinly laminated mudstone.

 At 7.20m bgl: Veined/fractured zone (~100mm thick)
present.

 8.00

100
100
100

100
73
56

2

3

 5.50

 7.00

 5.50- 7.00

 7.00- 8.00

N>50 25 for
25mm/50 for

5mm

SPT
(C)

Date

16:00
16:00

Date Completed:  01/12/2016

Hole Diameter Progress Remarks
Hole
Depth (m)

Casing
Depth (m)

Water
Depth (m)

Flow Remarks

2.50

Logged By:

Hole Dia
(mm)

Depth of
Hole (m)

MC

Job No:

     60509148

Project Name:  St. Athan Northern Access Road

Notes: For explanation of symbols and abbreviations, see Key Sheet.

Reduced
Level
(m) Legend

Depth
(Thick)

(m)

Strike
Depth

Project Location:  St. Athan

DESCRIPTION

Water Strikes

0.95
8.00

1:25

AECOM

Scale: Checked By:   MB

Equipment & Methods:

1. Borehole located in third party field north of the Eglwys Brewis Road.
2. Buried services inspection pit excavated by hand refused at 0.95m bgl on 
natural rock.
3. Borehole advanced by dynamic sampling: 0.95m-2.40m bgl; Rotary Coring 
with water recirculation: 2.40m-8.00m bgl.
4. Borehole completed at 8.00m bgl.
5. Topography: Level ground.
6. Groundwater encountered at 0.70m bgl falling to 1.20m bgl after 20mins.
7. No visual or olfactory evidence of contamination.
8. 50mm standpipe installed to 2.30m bgl and backfilled with bentonite from 
2.30m to 8.00m bgl upon completion, as instructed by the engineer.

TCR
SCR
RQD

Core
Run

Date Started:  23/11/2016Ground Level (m):

0.70

Borehole No.  BH502

Backfill/
Instrument

Sheet:   2  of   2

Client:  Welsh Government

N:  169207.301

23-11-2016
01-12-2016

Time

41.89     AOD
Co-ordinates:
E:  299568.328

0.00 - 8.00 Hand Tools - Comacchio205

FI

In Situ Testing Coring Information

TypeDepth
(m)

Result

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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0.80
1.00

(0.35)

(0.45)

(7.70)

Standing

0.35

0.80

1.20

41.48

41.03

D

ES

ES
D

D

C

C

C

300
140

TOPSOIL: Grass Over: Soft to firm dark brown slightly
gravelly CLAY with frequent roots. Gravel is subangular
medium of limestone
(TOPSOIL)

Soft becoming firm light yellowish brown slightly gravelly
CLAY. Gravel is subangular fine of limestone
(PROBABLE ALLUVIUM)

Medium strong locally weak light grey weathered medium
bedded LIMESTONE with occasional calcite-replaced shell
fragments, calcite veins and two fracture sets. First fracture
set: Subvertical (~45o), closely spaced, planar rough, open
with orange surface straining. Second fracture set:
Horizontal, closely to very closely spaced, planar rough,
open with firm dark greenish brown clay infill
(PARTIALLY WEATHERED PORTHKERRY MEMBER)

 At 1.20m bgl: Layer of weathered stiff dark greenish brown
clay (~10cm thick) present.

 From 1.45m to 1.65m bgl: Layer of weathered stiff dark
greenish brown clay present.

 From 2.96m to 3.04m bgl: Layer of weathered stiff dark
greenish brown clay present.

 0.80

91
59
49

87
79
67

100
90
77

11

6

6

 1.00

 2.50

 4.00

 0.00- 0.35

 0.30

 0.50
 0.35- 0.80

 0.80- 1.00

 1.00- 2.50

 2.50- 4.00

 4.00- 5.50

N>50 25 for
40mm/50 for

10mm

SPT
(C)

Date

13:00
16:00
14:45

Date Completed:  29/11/2016

Hole Diameter Progress Remarks
Hole
Depth (m)

Casing
Depth (m)

Water
Depth (m)

Flow Remarks

1.00

Logged By:

Hole Dia
(mm)

Depth of
Hole (m)

MC

Job No:

     60509148

Project Name:  St. Athan Northern Access Road

Notes: For explanation of symbols and abbreviations, see Key Sheet.

Reduced
Level
(m) Legend

Depth
(Thick)

(m)

Strike
Depth

Project Location:  St. Athan

DESCRIPTION

Water Strikes

0.80
8.50
8.50

1:25

AECOM

Scale: Checked By:   MB

Equipment & Methods:

1. Borehole located in the St. Athan Ministry of Defence (MoD) base north of 
the Eglwys Brewis Road.
2. Buried services inspection pit excavated by hand refused at 0.80m bgl on 
natural rock.
3. Borehole advanced by Rotary Coring with water recirculation: 0.80m - 
8.50m bgl.
4. Borehole completed at 8.50m bgl.
5. Topography: Level ground.
6. Standing water encountered at 1.20m bgl.
7. No visual or olfactory evidence of contamination.
8. 50mm standpipe installed to 3.80m and backfilled with bentonite from 
3.80m to 8.50m bgl upon completion, as instructed by the engineer.

TCR
SCR
RQD

Core
Run

Date Started:  21/11/2016Ground Level (m):

1.20
1.35

Borehole No.  BH503

Backfill/
Instrument

Sheet:   1  of   2

Client:  Welsh Government

N:  169259.091

21-11-2016
29-11-2016
30-11-2016

Time

41.83     AOD
Co-ordinates:
E:  299985.073

0.00 - 0.80 Hand Tools

FI

In Situ Testing Coring Information

TypeDepth
(m)

Result

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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8.50

8.5033.33

C

C

120

End of Borehole 8.50 m
(Thickness of basal layer

not proven)

 At 5.10m bgl: Layer of weathered stiff dark greenish brown
clay (~5cm thick) present.

 At 5.45m bgl: Layer of very stiff dark grey clay (~10cm
thick) present.

 8.50

100
82
65

100
95
95

6

4

 5.50

 7.00

 5.50- 7.00

 7.00- 8.50

N>50 25 for
25mm/50 for

15mm

SPT
(C)

Date

13:00
16:00
14:45

Date Completed:  29/11/2016

Hole Diameter Progress Remarks
Hole
Depth (m)

Casing
Depth (m)

Water
Depth (m)

Flow Remarks

1.00

Logged By:

Hole Dia
(mm)

Depth of
Hole (m)

MC

Job No:

     60509148

Project Name:  St. Athan Northern Access Road

Notes: For explanation of symbols and abbreviations, see Key Sheet.

Reduced
Level
(m) Legend

Depth
(Thick)

(m)

Strike
Depth

Project Location:  St. Athan

DESCRIPTION

Water Strikes

0.80
8.50
8.50

1:25

AECOM

Scale: Checked By:   MB

Equipment & Methods:

1. Borehole located in the St. Athan Ministry of Defence (MoD) base north of 
the Eglwys Brewis Road.
2. Buried services inspection pit excavated by hand refused at 0.80m bgl on 
natural rock.
3. Borehole advanced by Rotary Coring with water recirculation: 0.80m - 
8.50m bgl.
4. Borehole completed at 8.50m bgl.
5. Topography: Level ground.
6. Standing water encountered at 1.20m bgl.
7. No visual or olfactory evidence of contamination.
8. 50mm standpipe installed to 3.80m and backfilled with bentonite from 
3.80m to 8.50m bgl upon completion, as instructed by the engineer.

TCR
SCR
RQD

Core
Run

Date Started:  21/11/2016Ground Level (m):

1.20
1.35

Borehole No.  BH503

Backfill/
Instrument

Sheet:   2  of   2

Client:  Welsh Government

N:  169259.091

21-11-2016
29-11-2016
30-11-2016

Time

41.83     AOD
Co-ordinates:
E:  299985.073

0.00 - 0.80 Hand Tools

FI

In Situ Testing Coring Information

TypeDepth
(m)

Result

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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0.80
1.00

(0.45)

(0.35)

(1.70)

Falling to 1.35m bgl after 20
mins

0.45

0.80

2.50

0.80

41.46

41.11

39.41

D
ES

ES

D

C

C

C

300
140

TOPSOIL: Grass Over: Soft to firm dark brown slightly
gravelly CLAY with frequent roots. Gravel is subangular
medium of limestone
(TOPSOIL)

Soft becoming firm orangish brown slightly gravelly CLAY.
Gravel is subangular fine of limestone
(PROBABLE ALLUVIUM)

Medium strong to weak grey weathered thinly to thickly
laminated LIMESTONE with orangish brown staining and
closely spaced, planar rough, open with orange surface
stained fractures
(DISTINCTLY WEATHERED PORTHKERRY MEMBER)

Strong locally medium strong grey partially weathered
LIMESTONE with occasional shell fragments and two
fracture sets. First fracture set: subhorizontal, closely
spaced, planar rough, open with orange surface straining.
Second fracture set: subvertical (~85o), undulating rough,
tight with orange surface staining
(PARTIALLY WEATHERED PORTHKERRY MEMBER)

 From 4.00m bgl: Becomes dark grey less weathered with
very low persistant calcite veins and subvertical fractures
become very close, rough stepped, partly open with pyrite
and calcite mineralisation.

100
73
49

100
84
62

100
55
51

15

0

8

86

10

 1.00

 2.50

 4.00

 0.00- 0.45
 0.30

 0.50

 0.45- 0.80

 1.00- 2.50

 2.50- 4.00

 4.00- 5.30

Date

15:00
16:00
15:30

Date Completed:  28/11/2016

Hole Diameter Progress Remarks
Hole
Depth (m)

Casing
Depth (m)

Water
Depth (m)

Flow Remarks

1.00

Logged By:

Hole Dia
(mm)

Depth of
Hole (m)

MC

Job No:

     60509148

Project Name:  St. Athan Northern Access Road

Notes: For explanation of symbols and abbreviations, see Key Sheet.

Reduced
Level
(m) Legend

Depth
(Thick)

(m)

Strike
Depth

Project Location:  St. Athan

DESCRIPTION

Water Strikes

0.80
8.30
8.30

1:25

AECOM

Scale: Checked By:   MB

Equipment & Methods:

1. Borehole located in the St. Athan Ministry of Defence (MoD) base north of 
the Eglwys Brewis Road.
2. Buried services inspection pit excavated by hand refused at 0.80m bgl on 
natural rock.
3. Borehole advanced by Rotary Coring with water recirculation: 0.80m-8.30m 
bgl.
4. Borehole completed at 8.30m bgl.
5. Topography: Level ground.
6. Surface water at location. Groundwater encountered at 0.80m bgl falling to 
1.35m bgl after 20 mins.
7. No visual or olfactory evidence of contamination.
8. 50mm standpipe installed to 8.30m bgl upon completion as instructed by the 
engineer.

TCR
SCR
RQD

Core
Run

Date Started:  21/11/2016Ground Level (m):

1.30
1.47

Borehole No.  BH504

Backfill/
Instrument

Sheet:   1  of   2

Client:  Welsh Government

N:  169282.685

21-11-2016
28-11-2016
29-11-2016

Time

41.91     AOD
Co-ordinates:
E:  300052.146

0.00 - 8.30 Hand Tools - Comacchio
205

FI

In Situ Testing Coring Information

TypeDepth
(m)

Result

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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8.30

(5.80)

8.3033.61

C

C

120

End of Borehole 8.30 m
(Thickness of basal layer

not proven)

 From 6.00m bgl: Fractures (~70o) are very closely and
planar smooth with orange surface staining.

 From 6.80m to 6.87m bgl: Very weak thinly laminated
black weathered orange mudstone present.

 At 7.45m to 7.52m bgl: Very weak thinly laminated black
weathered orange mudstone present.

90
72
68

100
100
91

7

6

 5.30

 6.80

 5.30- 6.80

 6.80- 8.30

Date

15:00
16:00
15:30

Date Completed:  28/11/2016

Hole Diameter Progress Remarks
Hole
Depth (m)

Casing
Depth (m)

Water
Depth (m)

Flow Remarks

1.00

Logged By:

Hole Dia
(mm)

Depth of
Hole (m)

MC

Job No:

     60509148

Project Name:  St. Athan Northern Access Road

Notes: For explanation of symbols and abbreviations, see Key Sheet.

Reduced
Level
(m) Legend

Depth
(Thick)

(m)

Strike
Depth

Project Location:  St. Athan

DESCRIPTION

Water Strikes

0.80
8.30
8.30

1:25

AECOM

Scale: Checked By:   MB

Equipment & Methods:

1. Borehole located in the St. Athan Ministry of Defence (MoD) base north of 
the Eglwys Brewis Road.
2. Buried services inspection pit excavated by hand refused at 0.80m bgl on 
natural rock.
3. Borehole advanced by Rotary Coring with water recirculation: 0.80m-8.30m 
bgl.
4. Borehole completed at 8.30m bgl.
5. Topography: Level ground.
6. Surface water at location. Groundwater encountered at 0.80m bgl falling to 
1.35m bgl after 20 mins.
7. No visual or olfactory evidence of contamination.
8. 50mm standpipe installed to 8.30m bgl upon completion as instructed by the 
engineer.

TCR
SCR
RQD

Core
Run

Date Started:  21/11/2016Ground Level (m):

1.30
1.47

Borehole No.  BH504

Backfill/
Instrument

Sheet:   2  of   2

Client:  Welsh Government

N:  169282.685

21-11-2016
28-11-2016
29-11-2016

Time

41.91     AOD
Co-ordinates:
E:  300052.146

0.00 - 8.30 Hand Tools - Comacchio
205

FI

In Situ Testing Coring Information

TypeDepth
(m)

Result

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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IN SITU TESTING

SAMPLES

Topsoil

Cobbles and Boulders

Gravel

Sand

Silt

Clay

Peat

Made Ground / Fill

KEY TO BOREHOLE, TRIAL PIT AND WINDOW SAMPLE LOGS

Backfill With Arisings

Bentonite Seal

Cement

Filter

Open Drive Tube Sample (100mm nominal diameter) - UNR denotes 'no recovery'.
Open Drive Thin Wall Tube Sample (100mm nominal diameter) - UNR denotes 'no recovery'.
Open Drive Tube Sample ( 38mm nominal diameter)
Piston Sample (100mm nominal diameter unless noted otherwise) - PNR denotes 'no recovery'.
Small Distrubed Sample
Bulk Disturbed Sample
Block Sample
Rotary Core Sample (taken for laboratory testing)
Gas Sample
Jar Sample
Tub Sample
Environmental Sample
Water Sample
Split Spoon Sample
Cutting Shoe Sample
Liner Sample

Grout

Standard Penetration Test using the Split Spoon Sampler.
Standard Penetration Test using a solid cone.

Where a test has been completed the type of test and the N-value will be reported.  Where the full 300mm penetration of
the main drive has not been completed, the number of blows (not an N-value) will be reported.  The Field Records
column on the log will show each set of blow counts per 75mm of penetration including seating blows and will also
indicate the partial penetration achieved (mm) for incomplete tests.

Field vane test, vane shear strength quoted for peak (P) and remoulded (R) tests in kPa.
Pocket Penetrometer measurements (kN/m2).
Field Permeability Test, R denotes Rising Head, F denotes Falling Head, C Constant Head.
Field Soakage Test in a borehole.
Photo Ionisation Detector (PID) readings for volatile hydrocarbon screening (ppm).
Undrained shear strength triaxial test result (kN/m2)

Slotted Pipe

Piezo Tip

STRATA BACKFILL / INSTALLATIONS WATER

Top Cap Initial Level of Water Strike

Level of Water Strike Rise
After 20 Mins

SOIL STRATA

Composite soil types shown by combined symbols
(primary + secondary constituents)

U100
UT100
U38
P
D
B
BLK
C
G
J
TUB
ES
W
SS
CSS
L

S
C

V
PP
k
So
PID
cu

AECOM

12 Regan Way
Chetwynd Business Park, Chilwell
Nottingham, NG9 6RZ

Tel: 0115 9077000
Fax: 0115 9077001
www.aecom.com



ES

B

ES

ES

B

 0.30

 0.25- 0.65

 0.50

 0.75

 0.65- 1.40

End of Trial Pit 1.40 m
(Thickness of basal layer

not proven)

TOPSOIL: Grass Over: Soft dark brown slightly gravelly sandy CLAY
with frequent roots. Gravel is subangular to rounded fine to coarse of
limestone. Sand is fine to coarse
(TOPSOIL)

MADE GROUND: Soft becoming firm brown slightly gravelly silty
CLAY with rare rootlets. Gravel is subrounded to rounded fine to
medium brick and limestone
(MADE GROUND)

Medium strong to weak grey weathered crystalline LIMESTONE
Recovered as: Grey angular to subangular cobbles with soft
orangish brown silty clay infill
(DISTINCTLY WEATHERED PORTHKERRY MEMBER)

(0.25)

(0.40)

(0.75)

0.25

0.65

1.40

44.71

44.31

43.56

V

V

38 kPa(P)
27 kPa(R)

36 kPa(P)
21 kPa(R)

1:12.5

Job No:

     60509148

Strike
Depth

Post
Mins

Post
Depth

Flow

D

A C

B

Remarks

Trial Pit No.  SK501

Sheet:   1  of   1

Samples and In situ Testing

Project Name:  St. Athan Northern Access Road

Project Location:  St. Athan

Plan View

DESCRIPTION
Type

Reduced
Level
(m) Legend

Checked By: MB

Date Completed:  23/11/2016
44.96      AOD

Ground Level (m):

Client:  Welsh Government

Depth
(m)

No. Result
Field Records

Depth
(Thick)

(m)

Notes: For explanation of symbols and abbreviations, see Key Sheet. Scale: Logged By: MC

Groundwater Observations

AECOM

1. Machine-Excavated Trial Pit located within Third Party Land in Plot 17 Boverton Court Farm
towards the west of the field.
2. Machine-Excavated Trial Pit completed to 1.40m bgl after encountering natural rock (Medium
Strong Limestone).
3. Soakaway Test undertaken (see separate report sheet for results).
4. Topography: Level ground.
5. Groundwater not encountered.
6. No evidence of contamination.
7. Backfilled with arisings upon completion.

Date Started:  23/11/2016Co-ordinates:
E:  298335.157

N:  168941.925

Equipment & Methods: JCB 3CX

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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ES

B

 0.30

 0.35- 0.70

End of Trial Pit 0.70 m
(Thickness of basal layer

not proven)

TOPSOIL: Grass Over: Soft dark brown slightly gravelly silty sandy
CLAY with frequent roots. Gravel is subangular to rounded fine to
medium of limestone, mudstone and rare brick. Sand is fine to
medium
(TOPSOIL)

Soft becoming firm orangish brown slightly gravelly silty CLAY.
Gravel is angular to subrounded medium of limestone
(PROBABLE ALLUVIUM)

Medium strong to very weak grey weathered LIMESTONE with
subhorizontal and subvertical closely spaced, planar rough, open
fractures with orange surface staining and soft brown clay infill
Recovered as: Grey very angular to subangular cobbles with soft
brown clay infill
(DISTINCTLY WEATHERED PORTHKERRY MEMBER)

(0.25)

(0.10)

(0.35)

0.25

0.35

0.70

44.51

44.41

44.06

V
38 kPa(P)
31 kPa(R)

1:12.5

Job No:

     60509148

Strike
Depth

Post
Mins

Post
Depth

Flow

D

A C

B

Remarks

Trial Pit No.  SK502

Sheet:   1  of   1

Samples and In situ Testing

Project Name:  St. Athan Northern Access Road

Project Location:  St. Athan

Plan View

DESCRIPTION
Type

Reduced
Level
(m) Legend

Checked By: MB

Date Completed:  23/11/2016
44.76      AOD

Ground Level (m):

Client:  Welsh Government

Depth
(m)

No. Result
Field Records

Depth
(Thick)

(m)

Notes: For explanation of symbols and abbreviations, see Key Sheet. Scale: Logged By: MC

Groundwater Observations

AECOM

1. Machine-Excavated Trial Pit located within Third Party Land in Plot 16 Tremains Field adjacent
to the northern boundary fence.
2. Machine-Excavated Trial Pit completed to 0.70m bgl after encountering natural rock (Medium
Strong Limestone).
3. Soakaway Test undertaken (see separate report sheet for results).
4. Topography: Gently sloping.
5. Groundwater not encountered.
6. No evidence of contamination.
7. Backfilled with arisings upon completion.

Date Started:  23/11/2016Co-ordinates:
E:  298511.703

N:  169002.432

Equipment & Methods: JCB 3CX

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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1.30

ES

B
ES

ES

 0.30

 0.30- 0.70
 0.50

 0.75

0.7

End of Trial Pit 1.30 m
(Thickness of basal layer

not proven)

TOPSOIL: Grass Over: Soft locally firm slightly sandy slightly gravelly
silty CLAY with roots and rootlets. Gravel is subrounded medium of
brick, limestone and mudstone. Sand is fine
(TOPSOIL)

Firm locally soft dark brown slightly sandy silty CLAY with medium
cobble content. Cobbles are subangular of limestone. Sand is fine
(PROBABLE ALLUVIUM)

Medium strong to weak grey weathered crystalline LIMESTONE with
extremely closely spaced (~2-5mm), planar rough, open fractures
infilled with orangish brown clay
Recovered as: Grey angular to subangular cobbles of limestone
(DISTINCTLY WEATHERED PORTHKERRY MEMBER)

(0.30)

(0.45)

(0.55)

20.00 1.20 Rising

0.30

0.75

1.30

43.88

43.43

42.88

V

V

20 kPa(R)

12 kPa(R)

1:12.5

Job No:

     60509148

Strike
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Post
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Post
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Flow

D

A C

B

Remarks

Trial Pit No.  SK503

Sheet:   1  of   1

Samples and In situ Testing

Project Name:  St. Athan Northern Access Road

Project Location:  St. Athan

Plan View

DESCRIPTION
Type

Reduced
Level
(m) Legend

Checked By: MB

Date Completed:  25/11/2016
44.18      AOD

Ground Level (m):

Client:  Welsh Government

Depth
(m)

No. Result
Field Records

Depth
(Thick)

(m)

Notes: For explanation of symbols and abbreviations, see Key Sheet. Scale: Logged By: MC

Groundwater Observations

AECOM

1. Machine-Excavated Trial Pit located within Third Party Land in the central field of Plot 14
Millands Farm.
2. Machine-Excavated Trial Pit completed to 1.30m bgl after encountering natural rock (Medium
Strong Limestone).
3. Soakaway Test undertaken (see separate report sheet for results).
4. Topography: Level ground.
5. Groundwater encountered at 1.30m bgl rising to 1.20m bgl after 20mins.
6. No visual or olfactory evidence of contamination.
7. Backfilled with arisings upon completion.

Date Started:  25/11/2016Co-ordinates:
E:  298759.892

N:  169081.211

Equipment & Methods: JCB 3CX

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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0.80

ES

B

ES

B

 0.30

 0.30- 0.40

 0.50

 0.50- 0.75

End of Trial Pit 0.80 m
(Thickness of basal layer

not proven)

TOPSOIL: Grass Over: Very soft to soft dark brown slightly sandy
silty CLAY with abundant rootlets and low cobble content. Cobbles
are angular to rounded of limestone. Sand is fine
(TOPSOIL)

Soft light yellowish brown slightly sandy silty CLAY with medium
cobble content. Cobbles are angular to rounded of limestone
(PROBABLE ALLUVIUM)

Medium strong locally weak light grey locally yellowish orange
weathered LIMESTONE
(PARTIALLY WEATHERED PORTHKERRY MEMBER)

(0.40)

(0.35)

(0.05)

20.00 0.71 Rising

0.40

0.75

0.80

42.86

42.51

42.46

V

V

8 kPa(R)

23 kPa(R)

1:12.5

Job No:

     60509148

Strike
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Post
Mins

Post
Depth

Flow

D

A C

B

Remarks

Trial Pit No.  SK504

Sheet:   1  of   1

Samples and In situ Testing

Project Name:  St. Athan Northern Access Road

Project Location:  St. Athan

Plan View

DESCRIPTION
Type

Reduced
Level
(m) Legend

Checked By: MB

Date Completed:  25/11/2016
43.26      AOD

Ground Level (m):

Client:  Welsh Government

Depth
(m)

No. Result
Field Records

Depth
(Thick)

(m)

Notes: For explanation of symbols and abbreviations, see Key Sheet. Scale: Logged By: EW

Groundwater Observations

AECOM

1. Machine-Excavated Trial Pit located within Third Party Land in the eastern field of Plot 14
Millands Farm.
2. Machine-Excavated Trial Pit completed to 0.80m bgl after encountering natural rock (Medium
Strong Limestone).
3. Soakaway Test undertaken (see separate report sheet for results).
4. Topography: Level ground.
5. Groundwater encountered at 0.80m bgl rising to 0.71m bgl after 20mins.
6. No evidence of contamination.
7. Backfilled with arisings upon completion.

Date Started:  25/11/2016Co-ordinates:
E:  298881.314

N:  169149.165

Equipment & Methods: JCB 3CX

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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ES

ES

B

 0.30

 0.50

 0.65- 0.90

End of Trial Pit 0.90 m
(Thickness of basal layer

not proven)

MADE GROUND: Grass Over: Very soft to soft dark brown slightly
sandy silty CLAY with numerous roots. Sand is fine
(TOPSOIL)

MADE GROUND: Soft light orangish brown slightly sandy silty CLAY
with rare gravel and frequent rootlets. Gravel is rounded fine of brick
and limestone
(MADE GROUND)

Medium strong to weak light grey locally mottled yellowish orange
weathered LIMESTONE with extremely closely spaced (~2-5mm),
rough planar, open (~1-2mm) fractures infilled with soft dark brown
slightly sandy silty clay
(DISTINCTLY WEATHERED PORTHKERRY MEMBER)

(0.40)

(0.25)

(0.25)

0.40

0.65

0.90

42.63

42.38

42.13

V

V

27 kPa(P)
15 kPa(R)

32 kPa(P)
19 kPa(R)

1:12.5

Job No:

     60509148

Strike
Depth

Post
Mins

Post
Depth

Flow

D

A C

B

Remarks

Trial Pit No.  SK505

Sheet:   1  of   1

Samples and In situ Testing

Project Name:  St. Athan Northern Access Road

Project Location:  St. Athan

Plan View

DESCRIPTION
Type

Reduced
Level
(m) Legend

Checked By: MB

Date Completed:  24/11/2016
43.03      AOD

Ground Level (m):

Client:  Welsh Government

Depth
(m)

No. Result
Field Records

Depth
(Thick)

(m)

Notes: For explanation of symbols and abbreviations, see Key Sheet. Scale: Logged By: EW

Groundwater Observations

AECOM

1. Machine-Excavated Trial Pit located within Third Party Land in the western field of Plot 12
Froglands Farm.
2. Machine-Excavated Trial Pit completed to 0.90m bgl after encountering natural rock (Medium
Strong Limestone).
3. Soakaway Test undertaken (see separate report sheet for results).
4. Topography: Level ground.
5. Groundwater not encountered.
6. No evidence of contamination.
7. Backfilled with arisings upon completion.

Date Started:  24/11/2016Co-ordinates:
E:  299067.672

N:  169210.291

Equipment & Methods: JCB 3CX

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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ES

ES

B

 0.30

 0.50

 0.35- 1.20

End of Trial Pit 1.20 m
(Thickness of basal layer

not proven)

TOPSOIL: Grass Over: Very soft to soft slightly sandy silty CLAY with
frequent roots. Sand is fine
(TOPSOIL)

Medium strong to extremely weak grey weathered LIMESTONE with
subhorizontal and subvertical closely spaced, planar rough, open
fractures with orangish brown surface staining and soft to firm
orangish brown silty clay infill
Recovered as: Grey angular to subangular cobbles of limestone with
soft to firm orangish brown silty clay infill
(DISTINCTLY WEATHERED PORTHKERRY MEMBER)

(0.35)

(0.85)

0.35

1.20

42.62

41.77

V
32 kPa(P)
18 kPa(R)

1:12.5

Job No:

     60509148

Strike
Depth

Post
Mins

Post
Depth

Flow

D

A C

B

Remarks

Trial Pit No.  SK506

Sheet:   1  of   1

Samples and In situ Testing

Project Name:  St. Athan Northern Access Road

Project Location:  St. Athan

Plan View

DESCRIPTION
Type

Reduced
Level
(m) Legend

Checked By: MB

Date Completed:  24/11/2016
42.97      AOD

Ground Level (m):

Client:  Welsh Government

Depth
(m)

No. Result
Field Records

Depth
(Thick)

(m)

Notes: For explanation of symbols and abbreviations, see Key Sheet. Scale: Logged By: MC

Groundwater Observations

AECOM

1. Machine-Excavated Trial Pit located within Third Party Land in the eastern field of Plot 12
Froglands Farm.
2. Machine-Excavated Trial Pit completed to 1.20m bgl after encountering natural rock (Medium
Strong Limestone).
3. Soakaway Test undertaken (see separate report sheet for results).
4. Topography: Level ground.
5. Groundwater not encountered.
6. No visual or olfactory evidence of contamination.
7. Backfilled with arisings upon completion.

Date Started:  24/11/2016Co-ordinates:
E:  299152.675

N:  169307.883

Equipment & Methods: JCB 3CX

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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0.80

ES

B

ES

B
ES

 0.30

 0.30- 0.55

 0.50

 0.70- 0.80
 0.75

0.35

0.55

End of Trial Pit 0.90 m
(Thickness of basal layer

not proven)

TOPSOIL: Grass Over: Soft dark brown slightly sandy CLAY with
abundant roots
(TOPSOIL)

Soft becoming firm light brown mottled light grey slightly gravelly
sandy CLAY. Gravel is angular to subrounded fine to medium of
limestone and mudstone
(PROBABLE ALLUVIUM)

Firm light grey mottled light orangish brown CLAY
(PROBABLE ALLUVIUM)

Medium strong light grey weathered crystalline LIMESTONE
(PARTIALLY WEATHERED PORTHKERRY MEMBER)

(0.25)

(0.45)

(0.10)

(0.10)

20.00 0.80 Standing

0.25

0.70

0.80

0.90

41.77

41.32

41.22

41.12

V

V

V

30 kPa(P)
20 kPa(R)

32 kPa(P)
20 kPa(R)

30 kPa(P)
10 kPa(R)

1:12.5

Job No:
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Sheet:   1  of   1

Samples and In situ Testing

Project Name:  St. Athan Northern Access Road

Project Location:  St. Athan

Plan View

DESCRIPTION
Type

Reduced
Level
(m) Legend

Checked By: MB

Date Completed:  23/11/2016
42.02      AOD

Ground Level (m):

Client:  Welsh Government

Depth
(m)

No. Result
Field Records

Depth
(Thick)

(m)

Notes: For explanation of symbols and abbreviations, see Key Sheet. Scale: Logged By: MC

Groundwater Observations

AECOM

1. Machine-Excavated Trial Pit located within Third Party Land in centre of Plot 6 Great House
Farm adjacent to hedgerow.
2. Machine-Excavated Trial Pit completed to 0.90m bgl after encountering natural rock (Medium
Strong Limestone).
3. Soakaway Test undertaken (see separate report sheet for results).
4. Topography: Level ground.
5. Groundwater encountered at 0.80m bgl rising to 0.70m after 20mins.
6. No evidence of contamination.
7. Backfilled with arisings upon completion.

Date Started:  23/11/2016Co-ordinates:
E:  299452.038

N:  169293.941

Equipment & Methods: JCB 3CX

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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 0.20- 0.50

 0.50

 0.50- 0.95

0.6

End of Trial Pit 0.95 m
(Thickness of basal layer

not proven)

TOPSOIL: Grass Over: Soft brown slightly gravelly sandy CLAY with
abundant roots. Gravel is angular to subangular firm to medium of
limestone. Sand is fine to medium
(TOPSOIL)

Firm friable brown mottled light grey slightly sandy gravelly CLAY
with very frequent roots. Gravel is subangular to subrounded firm to
medium of limestone and mudstone. Sand is fine to medium
(PROBABLE ALLUVIUM)

Firm becoming stiff orangish brown mottled light grey slightly gravelly
CLAY. Gravel is angular to subrounded firm to medium of mudstone
and limestone
(PROBABLE ALLUVIUM)

Medium strong locally weak light grey locally yellowish orange
weathered LIMESTONE
(DISTINCTLY WEATHERED PORTHKERRY MEMBER)

(0.20)

(0.30)

(0.44)

(0.01)

20.00 0.60 Rising
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0.94

0.95

41.77

41.47
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V

V

56 kPa(P)
34 kPa(R)

68 kPa(P)
34 kPa(R)
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Sheet:   1  of   1

Samples and In situ Testing

Project Name:  St. Athan Northern Access Road

Project Location:  St. Athan

Plan View

DESCRIPTION
Type

Reduced
Level
(m) Legend

Checked By: MB

Date Completed:  23/11/2016
41.97      AOD

Ground Level (m):

Client:  Welsh Government

Depth
(m)

No. Result
Field Records

Depth
(Thick)

(m)

Notes: For explanation of symbols and abbreviations, see Key Sheet. Scale: Logged By: MC

Groundwater Observations

AECOM

1. Machine-Excavated Trial Pit located within Third Party Land in Plot 9 Great House Farm
adjacent to access road.
2. Machine-Excavated Trial Pit completed to 0.95m bgl after encountering natural rock (Medium
Strong Mudstone).
3. Soakaway Test undertaken (see separate report sheet for results).
4. Topography: Level ground.
5. Groundwater encountered at 0.95m bgl rising to 0.60m bgl after 20mins.
6. No evidence of contamination.
7. Backfilled with arisings upon completion.

Date Started:  22/11/2016Co-ordinates:
E:  299678.218

N:  169171.911

Equipment & Methods: JCB 3CX

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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 0.35- 0.80

 0.75

 0.80- 1.30

End of Trial Pit 1.32 m
(Thickness of basal layer

not proven)

TOPSOIL: Grass Over: Soft becoming firm dark brown slightly
gravelly CLAY with frequent roots. Gravel is subangural medium of
limestone and mudstone
(TOPSOIL)

Soft becoming firm light yellowish brown slightly gravelly CLAY.
Gravel is subangular firm of limestone and mudstone
(PROBABLE ALLUVIUM)

Firm becoming stiff greyish brown slightly gravelly CLAY. Gravel is
subangular fine to medium of limestone and mudstone
(PROBABLE ALLUVIUM)

Medium strong locally weak brown weathered thinly laminated
MUDSTONE interbedded with medium strong grey LIMESTONE
Recovered as: Brown and grey medium to coarse angular to
subangular gravel of mudstone and limestone with medium cobble
content. Cobbles are subangular of mudstone and limestone
(DISTINCTLY WEATHERED PORTHKERRY MEMBER)

(0.35)

(0.45)

(0.50)

(0.02)

20.00 1.10 Rising

0.35

0.80

1.30

1.32

41.36
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V

V

37 kPa(P)
22 kPa(R)

34 kPa(P)
30 kPa(R)
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Sheet:   1  of   1

Samples and In situ Testing

Project Name:  St. Athan Northern Access Road

Project Location:  St. Athan

Plan View

DESCRIPTION
Type

Reduced
Level
(m) Legend

Checked By: MB

Date Completed:  23/11/2016
41.71      AOD

Ground Level (m):

Client:  Welsh Government

Depth
(m)

No. Result
Field Records

Depth
(Thick)

(m)

Notes: For explanation of symbols and abbreviations, see Key Sheet. Scale: Logged By: MC

Groundwater Observations

AECOM

1. Machine-Excavated Trial Pit located in the St. Athan Ministry of Defence (MoD) base north of
the Eglwys Brewis Road.
2. Machine-Excavated Trial Pit completed to 1.32m bgl after encountering natural rock (Medium
Strong Limestone).
3. Soakaway Test undertaken (see separate report sheet for results).
4. Topography: Level ground.
5. Groundwater encountered at 1.20m bgl rising to 1.10m bgl after 20mins.
6. No evidence of contamination.
7. Backfilled with arisings upon completion.

Date Started:  22/11/2016Co-ordinates:
E:  299981.456

N:  169255.033

Equipment & Methods: JCB 3CX

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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 0.35- 0.60
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End of Trial Pit 1.40 m
(Thickness of basal layer

not proven)

TOPSOIL: Grass Over: Firm greyish brown sandy very gravelly
CLAY with frequent roots. Gravel is fine to coarse angular to
subangular of crystalline limestone. Sand is fine to medium
(TOPSOIL)

Medium strong to weak grey weathered crystalline LIMESTONE with
subhorizontal and subvertical closely spaced, planar rough, partly
open with firm orangish brown clay infill
Recovered as: Grey clayey fine to coarse angular to subangular
gravel of limestone with high cobble content. Cobbles are angular to
subangular of limestone
(DISTINCTLY WEATHERED PORTHKERRY MEMBER)

At 1.40m bgl hard layer of strong grey limestone present.
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Sheet:   1  of   1

Samples and In situ Testing

Project Name:  St. Athan Northern Access Road

Project Location:  St. Athan

Plan View

DESCRIPTION
Type

Reduced
Level
(m) Legend

Checked By: MB

Date Completed:  22/11/2016
41.53      AOD

Ground Level (m):

Client:  Welsh Government

Depth
(m)

No. Result
Field Records

Depth
(Thick)

(m)

Notes: For explanation of symbols and abbreviations, see Key Sheet. Scale: Logged By: MC

Groundwater Observations

AECOM

1. Machine-Excavated Trial Pit located in the St. Athan Ministry of Defence (MoD) base south of
the Eglwys Brewis Road.
2. Machine-Excavated Trial Pit completed to 1.40m bgl after encountering natural rock (Medium
Strong Limestone).
3. Soakaway Test undertaken (see separate report sheet for results).
4. Topography: Level ground.
5. Groundwater not encountered.
6. No evidence of contamination.
7. Backfilled with arisings upon completion.

Date Started:  22/11/2016Co-ordinates:
E:  300129.129

N:  169202.376

Equipment & Methods: JCB 3CX

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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 0.30

 0.20- 0.65

 0.50

 0.65- 1.40

0.6

End of Trial Pit 1.40 m
(Thickness of basal layer

not proven)

TOPSOIL: Grass Over: Soft brown gravelly sandy CLAY with
frequent roots
(TOPSOIL)

Firm brown slightly sandy gravelly CLAY. Gravel is angular to
subangular fine to coarse gravel of limestone. Sand is fine to coarse
(PROBABLE ALLUVIUM)

Medium strong to weak grey weathered crystalline LIMESTONE with
fossil fragments (~2-5mm Ø) and subhorizontal and subvertical
extremely closely spaced, planar rough, partly open fractures with
orange surface staining
Recovered as: Grey subangular cobbles of limestone with firm
orangish brown clay infill
(DISTINCTLY WEATHERED PORTHKERRY MEMBER)

(0.20)

(0.45)

(0.75)

0.20

0.65

1.40

41.46

41.01

40.26

V

V

35 kPa(P)
32 kPa(R)

69 kPa(P)
37 kPa(R)

1:12.5

Job No:

     60509148

Strike
Depth

Post
Mins

Post
Depth

Flow

D

A C

B

Remarks

Trial Pit No.  TP501

Sheet:   1  of   1

Samples and In situ Testing

Project Name:  St. Athan Northern Access Road

Project Location:  St. Athan

Plan View

DESCRIPTION
Type

Reduced
Level
(m) Legend

Checked By: MB

Date Completed:  22/11/2016
41.66      AOD

Ground Level (m):

Client:  Welsh Government

Depth
(m)

No. Result
Field Records

Depth
(Thick)

(m)

Notes: For explanation of symbols and abbreviations, see Key Sheet. Scale: Logged By: MC

Groundwater Observations

AECOM

1. Machine-Excavated Trial Pit located in the St. Athan Ministry of Defence (MoD) base south of
the Eglwys Brewis Road.
2. Machine-Excavated Trial Pit completed to 1.40m bgl after encountering natural rock (Medium
Strong Limestone).
3. Topography: Level ground.
4. Groundwater not encountered.
5. No evidence of contamination.
6. Backfilled with arisings upon completion.

Date Started:  22/11/2016Co-ordinates:
E:  300313.446

N:  169301.712

Equipment & Methods: JCB 3CX

Tricentre 3
Newbridge Square
Swindon, SN1 1BY
United Kingdom

Tel: 01793 508500
Fax: 01793 508501
www.aecom.com
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St. Athan Northern Access Road (NAR)  
  

  
Project Reference: St. Athan 

 

 
Prepared for:  Welsh Assembly Government    
 

AECOM

 

Appendix B – Groundwater Sampling Field Data and Obser-
vations



Appendix B

Groundwater Field Results

St Athan: Northern Access Road

Welsh Government

BH501

09 February 2017 08 December 2016 09 January 2017 09 February 2017 08 December 2016 09 January 2017 09 February 2017 08 December 2016 09 January 2017 09 February 2017

Surface elevation mAOD 43.01

Depth to base (from ground level) m 4.00

Depth to water (from ground level) m 1.95 0.60 0.99 0.69 1.20 1.20 0.99 1.26 1.39 1.24

Water level mAOD 41.06 41.29 40.90 41.20 40.63 40.63 40.84 40.65 40.52 40.67

Dissolved Oxygen mg/L 3.67 0.05 0.18 0.28 0.12 0.03 1.48 0.01 -0.04 0.20

Electrical Conductivity µS/cm 755 527 560 555 511 607 515 497 520 633

Field Redox mV 62.6 72.9 27.4 26.9 78.3 40.0 37.2 76.7 20.0 54.6

pH pH_Units 9.06 7.16 7.08 8.30 7.22 7.14 9.82 7.25 7.12 9.61

Purge Rate L/s 0.0042 0.0083 0.0087 0.0083 0.0067 0.0083 0.0083 0.0067 0.0083 0.0083

Purge Time s 1200 1860 1380 1200 2100 1860 1200 1860 1680 1200

Purge Volume L 5.0 15.5 12.0 10.0 14.0 15.5 10.0 12.4 14.0 10.0

Redox mV 273 280 235 237 285 247 247 283 227 265

Temperature °C 7.02 11.28 9.85 7.08 11.78 10.65 7.12 11.85 10.83 7.13

mAOD Metres above ordnance datum

m Metres

mg/L Milligrams per litre

µS/cm Microsiemens/centimetre  

mV Millivolts

L/s Litres per second

s Seconds

L Litres

°C Degrees Centigrade 

2.30 3.80 8.10

Location_Code

BH502 BH503 BH504

41.89 41.83 41.91

Page 1 of 1
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Appendix C – Generic Quantitative Risk Assessment Basis and
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Appendix C

Soils Analytical Results

St Athan: Northern Access Road

Welsh Government

Location

Average Depth (m) 0.3 0.5 0.3 0.5 0.75 0.3 0.5 0.3 0.5 0.3 0.5
Date 30/11/2016 30/11/2016 23/11/2016 23/11/2016 23/11/2016 21/11/2016 21/11/2016 21/11/2016 21/11/2016 23/11/2016 23/11/2016

Boron (Water Soluble) mg/kg 1 0.5 1.6 1.1  - 1.4 0.7 1.8  - 0.9 0.7

TPH (Ali & Aro) mg/kg <10 <10 <10 <10 <10 <10  - <10 <10 <10 <10

Aliphatics >C5-C6 mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Asbestos Identification None 0  - 0  -  -  -  - 0  - 0 0

TPH

>C6-C8 Aliphatics mg/kg 621
#2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

>C8-C10 Aliphatics mg/kg 92.1
#2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

>C10-C12 Aliphatics mg/kg 722
#2 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5  - <1.5 <1.5 <1.5 <1.5

>C12-C16 Aliphatics mg/kg 16,100
#2 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2  - <1.2 <1.2 <1.2 <1.2

>C16-C21 Aliphatics mg/kg 1,890,000
#2 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5  - <1.5 <1.5 <1.5 <1.5

>C21-C35 Aliphatics mg/kg 22,800,000
#2 <3.4 <3.4 <3.4 <3.4 <3.4 <3.4  - <3.4 <3.4 <3.4 <3.4

>C5-C35 Aliphatics mg/kg <10 <10 <10 <10 <10 <10  - <10 <10 <10 <10

>EC5-EC7 Aromatics mg/kg 0.000731
#1

0.00584
#6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

>EC7-EC8 Aromatics mg/kg 1.47
#2

0.155
#4 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

>EC8-EC10 Aromatics mg/kg 4.78
#2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

>EC10-EC12 Aromatics mg/kg 2.27
#2 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9  - <0.9 <0.9 <0.9 <0.9

>EC12-EC16 Aromatics mg/kg 4.51
#2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5

>EC16-EC21 Aromatics mg/kg 12.7
#2 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6  - <0.6 <0.6 <0.6 <0.6

>EC21-EC35 Aromatics mg/kg 113
#2 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4  - <1.4 <1.4 <1.4 <1.4

>EC5-EC35 Aromatics mg/kg <10 <10 <10 <10 <10 <10  - <10 <10 <10 <10

BTEX

Benzene mg/kg 0.000731
#1

0.00584
#6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Toluene mg/kg 1.47
#3

0.155
#4 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Ethylbenzene mg/kg 1.36
#3

0.0905
#12 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Xylene (m & p) mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Xylene Total mg/kg 2.29
#3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Xylene (o) mg/kg 0.82
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Oxygenates

MTBE mg/kg 0.00572
#3

0.0991
#13 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Chlorinated Hydrocarbons

Vinyl chloride mg/kg 0.000148
#1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

1,1-dichloroethene mg/kg 0.11
#3 <0.2 <0.2 <0.2 <0.2 <0.2  -  - <0.2  - <0.2 <0.2

trans-1,2-dichloroethene mg/kg 0.239
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

1,1-dichloroethane mg/kg 0.00115
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

cis-1,2-dichloroethene mg/kg 0.0164
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Chloroform mg/kg
9e99  Use trihalomethanes

#1
0.00138

#6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

1,1,1-trichloroethane mg/kg 2.8
#3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Carbon tetrachloride mg/kg 0.0077
#1

0.0308
#6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Trichloroethene mg/kg
9e99  Use PCE + TCE

#1
0.0148

#6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

1,1,2-trichloroethane mg/kg 0.000312
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Tetrachloroethene mg/kg
9e99  Use PCE + TCE

#1
0.0277

#6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

VOC

2,2-dichloropropane mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Bromochloromethane mg/kg 0.028
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

1,1-dichloropropene mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

1,2-dichloroethane mg/kg 0.000729
#1

0.00243
#6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

1,2-dichloropropane mg/kg 0.0225
#3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Dibromomethane mg/kg 0.00365
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Bromodichloromethane mg/kg
9e99  Use trihalomethanes

#1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

cis-1,3-dichloropropene mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

trans-1,3-dichloropropene mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

1,3-dichloropropane mg/kg 0.216
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Chlorodibromomethane mg/kg
9e99  Use trihalomethanes

#1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

1,1,1,2-tetrachloroethane mg/kg 0.00205
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Styrene mg/kg 0.0657
#3

0.164
#12 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Bromoform mg/kg
9e99  Use trihalomethanes

#1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Isopropylbenzene mg/kg 5.2
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

1,2,3-trichloropropane mg/kg 7.61E-7
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

n-propylbenzene mg/kg 8.16
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

1,3,5-trimethylbenzene mg/kg 0.896
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

tert-butylbenzene mg/kg 18.6
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

1,2,4-trimethylbenzene mg/kg 0.213
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

sec-butylbenzene mg/kg 126
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

p-isopropyltoluene mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

n-butylbenzene mg/kg 35.5
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

1,2-dibromo-3-chloropropane mg/kg 0.000749
#3 <0.01 <0.01 <0.01 <0.01 <0.01 0.02  - <0.01 <0.01 <0.01 <0.01

Hexachlorobutadiene mg/kg 0.011
#1

0.0658
#5 <0.01 <0.01 <0.01 <0.01 <0.01 0.05  - <0.01 <0.01 <0.01 <0.01

PAH

Naphthalene mg/kg 0.039
#15

0.013
#6 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03

Acenaphthylene mg/kg 0.328
#15 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03

Acenaphthene mg/kg 0.423
#15 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03

Fluorene mg/kg 0.339
#15 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03

Phenanthrene mg/kg 0.22
#15 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03

Anthracene mg/kg 5.06
#15

0.00563
#6 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03

Fluoranthene mg/kg 0.728
#3

0.00115
#6 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03

Pyrene mg/kg 1.46
#15 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03

Benz(a)anthracene mg/kg 2.72
#15 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03

Chrysene mg/kg 3.85
#15 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03

Benzo(a) pyrene mg/kg 0.0129
#1

0.000219
#6 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03

Indeno(1,2,3-c,d)pyrene mg/kg
9e99  Use PAHs (sum of 4)

#1
9e99  see BaP and notes

#7 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03

Dibenz(a,h)anthracene mg/kg 0.13
#15 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03

Benzo(g,h,i)perylene mg/kg
9e99  Use PAHs (sum of 4)

#1
0.00342

#5 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03

Benzo(b)fluoranthene mg/kg
9e99  Use PAHs (sum of 4)

#1
0.0178

#5 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03

Benzo(k)fluoranthene mg/kg
9e99  Use PAHs (sum of 4)

#1
0.0251

#5 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03

PAH 16 Total mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  - <0.1 <0.1 <0.1 <0.1

Halogenated Benzenes

Chlorobenzene mg/kg 0.769
#3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Bromobenzene mg/kg 0.208
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

2-chlorotoluene mg/kg 1.79
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

4-chlorotoluene mg/kg 2.43
#9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

1,3-dichlorobenzene mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

1,4-dichlorobenzene mg/kg 2.14
#3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

1,2-dichlorobenzene mg/kg 6.96
#3 <0.01 <0.01 <0.01 <0.01 <0.01 0.01  - <0.01 0.01 <0.01 <0.01

1,2,4-trichlorobenzene mg/kg 0.0023
#1

9e99  Refer to 'Trichlorobenzene (total)'
#7 <0.01 <0.01 <0.01 <0.01 <0.01 0.04  - <0.01 <0.01 <0.01 <0.01

1,2,3-trichlorobenzene mg/kg 0.00257
#1

9e99  Refer to 'Trichlorobenzene (total)'
#7 0.01 <0.01 <0.01 <0.01 <0.01 0.06  - <0.01 <0.01 <0.01 <0.01

Halogenated Hydrocarbons

1,2-dibromoethane mg/kg 0.000193
#3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01

Metals

Arsenic mg/kg 5
#1

12.5
#4 9.3 9 9.4 9.7  - 9.8 14 7.7  - 8.8 9.4

Barium mg/kg 28.7
#3 51 42 75 70  - 29 58 58  - 42 34

Beryllium mg/kg 20.4
#3 0.7 0.7 0.8 1  - 0.6 1.5 0.9  - 1 0.7

Cadmium mg/kg 0.5
#1

0.02
#6 0.7 0.7 0.6 0.3  - 0.5 0.4 0.6  - 0.2 0.2

Chromium (III+VI) mg/kg
9e99  Cannot back calculate. Incomplete PhysChem

#1 16 17 26 26  - 16 21 21  - 23 14

Copper mg/kg 200
#1

0.376
#4 20 20 24 22  - 20 22 100  - 20 25

Lead mg/kg 26.9
#1

3.5
#6 20 12 29 16  - 10 20 53  - 11 14

Mercury mg/kg
9e99  Use Mercury (total)

#1
9e99  Use Mercury (total)

#5 <0.05 <0.05 0.05 <0.05  - <0.05 0.06 <0.05  - <0.05 <0.05

Nickel mg/kg 10
#1

4.3
#6 16 19 15 29  - 23 30 16  - 21 24

Selenium mg/kg 0.5
#1 <0.5 <0.5 0.6 0.7  - <0.5 0.7 0.6  - 0.6 <0.5

Vanadium mg/kg 1.09
#9

1.26
#12 19 18 36 32  - 21 28 26  - 26 17

Zinc mg/kg 114
#3

0.259
#4 74 50 73 32  - 55 39 250  - 40 37

Chromium (hexavalent) mg/kg
9e99  Use Chromium (total)

#1
0.0108

#4 <1 <1 <1 <1  - <1 <1 <1  - <1 <1

Organics

TOC % 1.7 1.1 3.5 0.8 0.4 0.6 1.2 1.2 0.7 0.9 0.5

Inorganics

Cyanide (Free) mg/kg
9e99  Use Cyanide Total

#1
0.00994

#11 0.2 0.1 0.1 <0.1  - <0.1 <0.1 <0.1  - <0.1 <0.1

pH (Lab) pH_Units 8.1 7.6 7.8 7.8 8 7.4 8.1 7.3 7.4 6.3 7.9

Comments

#1  WS Regs 2016 (Eng/Wal)

#2  WHO Petroleum DWG 2008

#3  WHO DWG 2011

#4  WFD England/Wales. 2015 - Saltwater Standards

#5  WFD England/Wales. 2015 - MAC-EQS Trans./Coastal

#6  WFD England/Wales. 2015 - AA-EQS Trans./Coastal

#7  Water Env't Regs (Scotland) 2015. AA-EQS Coast

#8  USEPA RSL (tapwater) [May 2016]

#9  USEPA RSL (tapwater)

#10  SEPA WAT-SG-53 Marine EQS - MAC - 2013

#11  SEPA WAT-SG-53 Marine EQS - AA - 2015

#12  SEPA WAT-SG-53 Marine EQS - AA - 2013

#13  PNEC (EU REACH) - Coastal

#14  California Draft health protective concentration

#15  AECOM DWG (WHO method)

GAC: Generic Assessment Criteria

(blank): No assessment criteria available

 - : Not analysed

DWS: Drinking Water Standard

EQS: Environmental Quality Standard
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XXX Exceedance of  GAC_WTV_EN/WA_DWS_SAND1%TOC

XXX Exceedance of  GAC_WTV_EN/WA_EQS-Coast_SAND1%TOC
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Appendix C

Soils Analytical Results

St Athan: Northern Access Road

Welsh Government

Boron (Water Soluble) mg/kg

TPH (Ali & Aro) mg/kg

Aliphatics >C5-C6 mg/kg

Asbestos Identification None

TPH

>C6-C8 Aliphatics mg/kg

>C8-C10 Aliphatics mg/kg

>C10-C12 Aliphatics mg/kg

>C12-C16 Aliphatics mg/kg

>C16-C21 Aliphatics mg/kg

>C21-C35 Aliphatics mg/kg

>C5-C35 Aliphatics mg/kg

>EC5-EC7 Aromatics mg/kg

>EC7-EC8 Aromatics mg/kg

>EC8-EC10 Aromatics mg/kg

>EC10-EC12 Aromatics mg/kg

>EC12-EC16 Aromatics mg/kg

>EC16-EC21 Aromatics mg/kg

>EC21-EC35 Aromatics mg/kg

>EC5-EC35 Aromatics mg/kg

BTEX

Benzene mg/kg

Toluene mg/kg

Ethylbenzene mg/kg

Xylene (m & p) mg/kg

Xylene Total mg/kg

Xylene (o) mg/kg

Oxygenates

MTBE mg/kg

Chlorinated Hydrocarbons

Vinyl chloride mg/kg

1,1-dichloroethene mg/kg

trans-1,2-dichloroethene mg/kg

1,1-dichloroethane mg/kg

cis-1,2-dichloroethene mg/kg

Chloroform mg/kg

1,1,1-trichloroethane mg/kg

Carbon tetrachloride mg/kg

Trichloroethene mg/kg

1,1,2-trichloroethane mg/kg

Tetrachloroethene mg/kg

VOC

2,2-dichloropropane mg/kg

Bromochloromethane mg/kg

1,1-dichloropropene mg/kg

1,2-dichloroethane mg/kg

1,2-dichloropropane mg/kg

Dibromomethane mg/kg

Bromodichloromethane mg/kg

cis-1,3-dichloropropene mg/kg

trans-1,3-dichloropropene mg/kg

1,3-dichloropropane mg/kg

Chlorodibromomethane mg/kg

1,1,1,2-tetrachloroethane mg/kg

Styrene mg/kg

Bromoform mg/kg

Isopropylbenzene mg/kg

1,2,3-trichloropropane mg/kg

n-propylbenzene mg/kg

1,3,5-trimethylbenzene mg/kg

tert-butylbenzene mg/kg

1,2,4-trimethylbenzene mg/kg

sec-butylbenzene mg/kg

p-isopropyltoluene mg/kg

n-butylbenzene mg/kg

1,2-dibromo-3-chloropropane mg/kg

Hexachlorobutadiene mg/kg

PAH

Naphthalene mg/kg

Acenaphthylene mg/kg

Acenaphthene mg/kg

Fluorene mg/kg

Phenanthrene mg/kg

Anthracene mg/kg

Fluoranthene mg/kg

Pyrene mg/kg

Benz(a)anthracene mg/kg

Chrysene mg/kg

Benzo(a) pyrene mg/kg

Indeno(1,2,3-c,d)pyrene mg/kg

Dibenz(a,h)anthracene mg/kg

Benzo(g,h,i)perylene mg/kg

Benzo(b)fluoranthene mg/kg

Benzo(k)fluoranthene mg/kg

PAH 16 Total mg/kg

Halogenated Benzenes

Chlorobenzene mg/kg

Bromobenzene mg/kg

2-chlorotoluene mg/kg

4-chlorotoluene mg/kg

1,3-dichlorobenzene mg/kg

1,4-dichlorobenzene mg/kg

1,2-dichlorobenzene mg/kg

1,2,4-trichlorobenzene mg/kg

1,2,3-trichlorobenzene mg/kg

Halogenated Hydrocarbons

1,2-dibromoethane mg/kg

Metals

Arsenic mg/kg

Barium mg/kg

Beryllium mg/kg

Cadmium mg/kg

Chromium (III+VI) mg/kg

Copper mg/kg

Lead mg/kg

Mercury mg/kg

Nickel mg/kg

Selenium mg/kg

Vanadium mg/kg

Zinc mg/kg

Chromium (hexavalent) mg/kg

Organics

TOC %

Inorganics

Cyanide (Free) mg/kg

pH (Lab) pH_Units

Comments

#1  WS Regs 2016 (Eng/Wal)

#2  WHO Petroleum DWG 2008

#3  WHO DWG 2011

#4  WFD England/Wales. 2015 - Saltwater Standards

#5  WFD England/Wales. 2015 - MAC-EQS Trans./Coastal

#6  WFD England/Wales. 2015 - AA-EQS Trans./Coastal

#7  Water Env't Regs (Scotland) 2015. AA-EQS Coast

#8  USEPA RSL (tapwater) [May 2016]

#9  USEPA RSL (tapwater)

#10  SEPA WAT-SG-53 Marine EQS - MAC - 2013

#11  SEPA WAT-SG-53 Marine EQS - AA - 2015

#12  SEPA WAT-SG-53 Marine EQS - AA - 2013

#13  PNEC (EU REACH) - Coastal

#14  California Draft health protective concentration

#15  AECOM DWG (WHO method)

GAC: Generic Assessment Criteria

(blank): No assessment criteria available

 - : Not analysed

DWS: Drinking Water Standard

EQS: Environmental Quality Standard

Units

Key

XXX Exceedance of  GAC_WTV_EN/WA_DWS_SAND1%TOC

XXX Exceedance of  GAC_WTV_EN/WA_EQS-Coast_SAND1%TOC

SK502 SK504

0.3 0.3 0.5 0.3 0.3 0.5 0.3 0.5 0.3 0.5 0.7 0.3 0.5 0.3 0.5 0.3 0.5 0.3 0.5
23/11/2016 25/11/2016 25/11/2016 25/11/2016 24/11/2016 24/11/2016 24/11/2016 24/11/2016 23/11/2016 23/11/2016 23/11/2016 22/11/2016 22/11/2016 22/11/2016 22/11/2016 22/11/2016 22/11/2016 22/11/2016 22/11/2016

1.3 0.5 1.8 2.1 0.7 1.3 1  - 0.6  -  - 0.6 0.8 0.4 1.9 0.6 1.7 0.9  - 

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10  - <10 <10 <10 <10 <10 <10 <10 <10

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

 -  -  - 0 0 0 0  -  -  -  - 0  - 0 0 0  - 0  - 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5  - <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5

<1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2  - <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2

<1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5  - <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5

<3.4 <3.4 <3.4 <3.4 <3.4 <3.4 <3.4 <3.4 <3.4 <3.4  - <3.4 <3.4 <3.4 <3.4 <3.4 <3.4 <3.4 <3.4

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10  - <10 <10 <10 <10 <10 <10 <10 <10

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9  - <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6  - <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6

<1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4  - <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10  - <10 <10 <10 <10 <10 <10 <10 <10

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2  -  -  -  -  -  - <0.2  -  -  - <0.2 <0.2 <0.2

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 0.03 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 0.05 <0.01 <0.01 <0.01 <0.01 0.03 0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

<0.03 <0.03 <0.03 0.07 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

<0.03 <0.03 <0.03 0.08 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 0.06 <0.03 <0.03 <0.03 <0.03 <0.03

<0.03 <0.03 <0.03 0.05 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 0.04 <0.03 <0.03 <0.03 <0.03 <0.03

<0.03 <0.03 <0.03 0.05 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

<0.03 <0.03 <0.03 0.04 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

<0.1 <0.1 <0.1 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  - <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.01  - 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 0.04 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 0.07 <0.01 <0.01 <0.01 <0.01 0.04 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

12 13 8.6 13 14 15 15  - 12  -  - 7.1 6.1 14 13 9.2 6.6 9.1  - 

73 73 71 72 97 63 110  - 48  -  - 41 33 73 140 41 30 59  - 

0.9 0.8 0.8 0.8 0.8 1.1 0.8  - 0.6  -  - 0.4 0.5 1.1 0.7 0.5 0.5 0.9  - 

0.8 0.8 0.6 0.7 0.6 0.6 0.9  - 0.5  -  - 0.3 0.4 0.9 0.7 0.3 0.5 0.8  - 

28 20 20 23 21 28 24  - 16  -  - 8.5 14 24 16 18 13 25  - 

33 30 27 25 34 34 21  - 22  -  - 9.1 54 24 22 18 13 19  - 

23 37 19 25 50 24 27  - 16  -  - 10 9.5 26 34 17 10 21  - 

<0.05 0.05 <0.05 <0.05 0.1 0.06 <0.05  - <0.05  -  - <0.05 0.24 <0.05 <0.05 <0.05 <0.05 <0.05  - 

27 18 20 21 23 32 27  - 26  -  - 14 12 24 17 14 11 20  - 

0.8 1 0.7 1.2 <0.5 0.9 1.2  - 0.9  -  - <0.5 <0.5 0.7 0.5 <0.5 <0.5 <0.5  - 

37 26 25 29 27 32 30  - 19  -  - 11 15 36 26 17 16 28  - 

83 100 98 76 86 71 66  - 39  -  - 39 56 46 66 36 34 54  - 

<1 <1 <1 <1 <1 <1 <1  - <1  -  - <1 <1 <1 <1 <1 <1 <1  - 

2.4 2.6 1.4 2.2 1.2 1.7 2.5  - 0.7 2.4 0.4 0.5 0.7 1.9 2.8 3.5 0.8 1.2  - 

<0.1 0.2 <0.1 0.1 0.1 <0.1 0.1  - <0.1  -  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  - 

7.7 7.4 7.4 7.3 7.1 7.4 7.2  - 8.1 7.6 8.2 8.2 8.6 7.8 8 8.2 8.4 7.9  - 

SK503 SK505 SK506 SK507 SK508 SK509 SK510 TP501

60509148 St Athan: Northern Access Road
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Appendix C

Waters Analytical Results

St Athan: Northern Access Road

Welsh Government

Location BH501

Date 09/02/2017 08/12/2016 09/01/2017 09/02/2017 08/12/2016 09/01/2017 09/02/2017 08/12/2016 09/01/2017 09/02/2017

Sample Type normal Normal Normal normal Normal Normal normal Normal Normal normal
Monitoring_Round February 2017 December 2016 January 2017 February 2017 December 2016 January 2017 February 2017 December 2016 January 2017 February 2017

TPH (Ali & Aro) µg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 22

PAH : Total :- {Polynuclear Aromatic Hydrocarbons}ug/l <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04

TPH

>C5-C6 Aliphatics µg/L 15,000
#2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 3.6

>C6-C8 Aliphatics µg/L 15,000
#2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 4.1 <0.1 <0.1 4.6

>C8-C10 Aliphatics µg/L 300
#2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 2.4 <0.1 <0.1 1.4

>C10-C12 Aliphatics µg/L 300
#2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

>C12-C16 Aliphatics µg/L 300
#2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

>C16-C21 Aliphatics µg/L 300
#2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

>C21-C35 Aliphatics µg/L 300
#2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

>C5-C35 Aliphatics µg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

>EC5-EC7 Aromatics µg/L 1
#1

10
#6 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 2 <0.1 <0.1 2.2

>EC7-EC8 Aromatics µg/L 700
#2

74
#5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

>EC8-EC10 Aromatics µg/L 300
#2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

>EC10-EC12 Aromatics µg/L 90
#2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

>EC12-EC16 Aromatics µg/L 90
#2 <1 <1 <1 <1 <1 <1 <1 <1 <1 4.7

>EC16-EC21 Aromatics µg/L 90
#2 <1 <1 <1 <1 <1 <1 <1 <1 <1 4.3

>EC21-EC35 Aromatics µg/L 90
#2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

>EC5-EC35 Aromatics µg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 13

BTEX

Benzene µg/L 1
#1

10
#6 <1 <1 <1 <1 <1 <1 2 <1 <1 2.2

Toluene µg/L 700
#3

74
#5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Ethylbenzene µg/L 300
#3

20
#13 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Xylene (m & p) µg/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Xylene Total µg/L 500
#3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Xylene (o) µg/L 190
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Oxygenates

MTBE µg/L 15
#3

5,100
#14 <1 <1 <1 <1 <1 <1 <1 <1 <1 3.6

Chlorinated Hydrocarbons

Chloromethane µg/L 190
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Vinyl chloride µg/L 0.5
#1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Chloroethane µg/L 21,000
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,1-dichloroethene µg/L 140
#3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

trans-1,2-dichloroethene µg/L 360
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,1-dichloroethane µg/L 2.8
#9 <1 4 <1 <1 <1 <1 <1 4 3 2

cis-1,2-dichloroethene µg/L 36
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Chloroform µg/L
9e99  Use trihalomethanes

#1
2.5

#6 <1 <1 <1 <1 1 <1 <1 <1 <1 <1

1,1,1-trichloroethane µg/L 2,000
#3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Carbon tetrachloride µg/L 3
#1

12
#6 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Trichloroethene µg/L
9e99  Use PCE + TCE

#1
10

#6 <1 1 <1 <1 <1 <1 <1 1 1 <1

1,1,2-trichloroethane µg/L 0.28
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Tetrachloroethene µg/L
9e99  Use PCE + TCE

#1
10

#6 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

VOC

2,2-dichloropropane µg/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Bromochloromethane µg/L 83
#9 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4

1,1-dichloropropene µg/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,2-dichloroethane µg/L 3
#1

10
#6 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,2-dichloropropane µg/L 40
#3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Dibromomethane µg/L 8.3
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Bromodichloromethane µg/L
9e99  Use trihalomethanes

#1 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4

cis-1,3-dichloropropene µg/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

trans-1,3-dichloropropene µg/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,3-dichloropropane µg/L 370
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Chlorodibromomethane µg/L
9e99  Use trihalomethanes

#1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,1,1,2-tetrachloroethane µg/L 0.57
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Styrene µg/L 20
#3

50
#13 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Bromoform µg/L
9e99  Use trihalomethanes

#1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Isopropylbenzene µg/L 450
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,1,2,2-tetrachloroethane µg/L 0.076
#9

140
#5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,2,3-trichloropropane µg/L 0.00075
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

n-propylbenzene µg/L 660
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,3,5-trimethylbenzene µg/L 120
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

tert-butylbenzene µg/L 690
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,2,4-trimethylbenzene µg/L 15
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

sec-butylbenzene µg/L 2,000
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

p-isopropyltoluene µg/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

n-butylbenzene µg/L 1,000
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,2-dibromo-3-chloropropane µg/L 1
#3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Hexachlorobutadiene µg/L 0.1
#1

0.6
#4 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

PAH

Naphthalene µg/L 6
#16

2
#6 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01

Acenaphthylene µg/L 18
#16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Acenaphthene µg/L 18
#16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Fluorene µg/L 12
#16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Phenanthrene µg/L 4
#16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Anthracene µg/L 90
#16

0.1
#6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Fluoranthene µg/L 4
#3

0.0063
#6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Pyrene µg/L 9
#16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Benz(a)anthracene µg/L 3.5
#16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Chrysene µg/L 7
#16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Benzo(a) pyrene µg/L 0.01
#1

0.00017
#6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Indeno(1,2,3-c,d)pyrene µg/L
9e99  Use PAHs (sum of 4)

#1
9e99  see BaP and notes

#7 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Dibenz(a,h)anthracene µg/L 0.07
#16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Benzo(g,h,i)perylene µg/L
9e99  Use PAHs (sum of 4)

#1
0.0082

#4 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Benzo(b)fluoranthene µg/L
9e99  Use PAHs (sum of 4)

#1
0.017

#4 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Benzo(k)fluoranthene µg/L
9e99  Use PAHs (sum of 4)

#1
0.017

#4 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Phenolics

Phenol µg/L 5,800
#9

7.7
#5 <0.5  - <0.5 <0.5  - <0.5 <0.5  - <0.5 <0.5

Phenols (Mono) µg/L  - <100  -  - <100  -  - <100  -  - 

Halogenated Benzenes

Chlorobenzene µg/L 300
#3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Bromobenzene µg/L 62
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

2-chlorotoluene µg/L 240
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

4-chlorotoluene µg/L 250
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,3-dichlorobenzene µg/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

1,4-dichlorobenzene µg/L 300
#3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,2-dichlorobenzene µg/L 1,000
#3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,2,4-trichlorobenzene µg/L 0.1
#1

9e99  Refer to 'Trichlorobenzene (total)'
#7 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,2,3-trichlorobenzene µg/L 0.1
#1

9e99  Refer to 'Trichlorobenzene (total)'
#7 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Halogenated Hydrocarbons

Dichlorodifluoromethane µg/L 200
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Bromomethane µg/L 7.5
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Trichlorofluoromethane µg/L 5,200
#9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,2-dibromoethane µg/L 0.4
#3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Metals

Arsenic (Filtered) µg/L 10
#1

50
#5 0.74 0.42 0.46 0.53 0.28 0.29 0.38 0.27 0.36 0.4

Barium (Filtered) µg/L 700
#3 23 21 22 26 23 24 20 39 46 36

Beryllium (Filtered) µg/L 12
#3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Boron µg/L 1,000
#1

2,000
#12 <100 240 <100 <100 220 <100 <100 260 <100 <100

Cadmium (Filtered) µg/L 5
#1

0.08
#6 0.03 0.04 <0.03 <0.03 0.03 0.04 <0.03 <0.03 <0.03 0.04

Chromium (III+VI) (Filtered) µg/L 50
#1 5.7 2.8 4.2 2.3 5.5 5.2 4.9 5.4 1.5 3.2

Copper (Filtered) µg/L 2,000
#1

1
#5 5.5 1.8 1.4 <0.4 0.8 1 2.3 1.8 1 0.6

Lead (Filtered) µg/L 10
#1

1.2
#6 0.46 <0.09 0.14 0.22 <0.09 <0.09 <0.09 <0.09 <0.09 0.12

Mercury (Filtered) µg/L 1
#1

0.07
#4 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Nickel (Filtered) µg/L 20
#1

4
#6 3.5 5.5 2.8 3 1.7 1.6 1.7 2.9 1.7 1.6

Selenium (Filtered) µg/L 10
#1 0.83 6.2 1.2 0.43 2.4 0.74 0.39 0.46 0.54 <0.25

Vanadium (Filtered) µg/L 86
#9

20
#13 <0.6 0.8 <0.6 <0.6 <0.6 0.6 <0.6 <0.6 <0.6 <0.6

Zinc (Filtered) µg/L 3000
#3

10.9
#5 4.1 16 4.5 4.5 5.6 2.5 4.1 4.3 3.8 3.3

Chromium (hexavalent) µg/L
9e99  Use Chromium (total)

#1
3.4

#5 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7

Inorganics

Cyanide (Free) mg/L
9e99  Use Cyanide Total

#1
0.001

#12 <0.02  -  - <0.02  -  - <0.02  -  - <0.02

Sulphate mg/L 250
#1

400
#12 37 48 42 37 18 16 20 11 6.2 7.4

Cyanide Total mg/L 0.05
#1

0.001
#5  - <0.04 <0.04  - <0.04 <0.04  - <0.04 <0.04  - 

Comments

#1  WS Regs 2016 (Eng/Wal)

#2  WHO Petroleum DWG 2008

#3  WHO DWG 2011

#4  WFD England/Wales. 2015 - MAC-EQS Inland

#5  WFD England/Wales. 2015 - Freshwater Standards

#6  WFD England/Wales. 2015 - AA-EQS Inland

#7  Water Env't Regs (Scotland) 2015. AA-EQS Inland

#8  USEPA RSL (tapwater) [May 2016]

#9  USEPA RSL (tapwater)

#10  SEPA WAT-SG-53 Fresh EQS - MAC - 2015

#11  SEPA WAT-SG-53 Fresh EQS - MAC - 2013

#12  SEPA WAT-SG-53 Fresh EQS - AA - 2015

#13  SEPA WAT-SG-53 Fresh EQS - AA - 2013

#14  PNEC (EU REACH) - Freshwater

#15  California Draft health protective concentration

#16  AECOM DWG (WHO method)

GAC: Generic Assessment Criteria

(blank): No assessment criteria available

 - : Not analysed

DWS: Drinking Water Standard

EQS: Environmental Quality Standard

BH502 BH503 BH504
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XXX Exceedance of CW/WE Water. DWS - England/Wales

XXX Exceedance of CW/WE Water. Aquatic Toxicity - England/Wales - Freshwater
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St. Athan Northern Access Road (NAR)  
  

  
Project Reference: St. Athan 
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AECOM

 

Level 1 assessment methodology detailed in the EA Remedial 

Target Methodology (RTM) - P20 (EA, 2006).   

 

A partitioning equation (EA, 2006) is used to back-calculate the soil threshold concentration. 

 Soil partitioning equation: Cs = CT (Kd + (w+ a H
/
)/ b) 

 for non-polar organic chemicals: Kd =Koc foc 

Where: 

 Cs: concentration in soil (mg/kg) 

 CT: concentration in porewater (mg/l) 

 Kd: soil-water partition coefficient (l/kg) 

 w: water-filled soil porosity (lwater/lsoil) 

 a: air-filled soil porosity (lair/lsoil) 

 H
/
:
 
Henry's law constant (unitless) 

 b: dry soil bulk density (g/cc) 

 Koc: organic carbon partition coefficient (l/kg) 

 foc: fraction of organic carbon (-) 

The organic carbon partition coefficient (Koc) and Henry's law constant are chemical-specific with values sourced 

from physchem reviews published in connection with the derivation of human health GAC.  

The RTM methodology allows the use of literature values for soil parameters (e.g. porosity and bulk density) 

providing they are appropriate to soil conditions on site.  The properties selected for the GAC are presented 

below, and based on literature values for a sand, which is considered appropriate for a wide number of sites 

given the high bulk density and low water filled porosity produce conservatively low GAC.  Site specific organic 

carbon content is tested on each site as recommended in the RTM, and these data are used to select either a 

0.2% fraction of organic carbon (foc) GAC or a 1% foc GAC.  The foc values were selected to cover the range of 

foc typically detected in unsaturated soils on site. Total Organic Carbon values for the 28 samples analysed in 

2016 ranged from 0.4 to 3.5%.  An assumed TOC of 1% has therefore been used.  

Table 1.  Parameters Selected 

Parameter Value Reference 

Total porosity (%) 
30 

Todd, D.K., 1980.  Ground Water Hydrology, 2d ed., New York: 

Wiley, P. 535. 

Water filled porosity (%) 
7.5 

Brady, N.C., 1984. The nature and properties of soils. Macmillan 

Publishing Company, New York, pp. 750. 

Air filled porosity (%) 22.5 Calculated from total and water filled porosities 

Bulk density of soil (g/cm
3
) 

1.86 
Calculated from total porosity assuming solid particle density is 

2.65 g/cm
3
 (Ref: Freeze & Cherry, 1979) 
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