DRAFT ROADMAP - Bramley Off-Site Investigation,

This noodmap outlines o coherent strategy to furthar investigote, risk essess and implemant
aporopriote remedial measures associoted with off-site areas in Bramiley.

Detailed Quantitative Risk Assessment for
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TIMEUINE: Droft Controllad Waters and Human Health DORA to ba provided fo E4 and
'WBC for discussion within August 2024

August 2024

Northern High Street / Connections 'In Trench'

I May 2024, EPS ond Thomes Woter progressed collebonative discussions fo Insral

chambers in the renches that were 1o b part of mains rep

within the Morthern end of the High Strest, The Tharmes. W\qlermrkrapmsanladu vduqbla
opportunity to install chombers, whars EFS could drill on investigotion borahcls ond

sibsaguently install purmpa which ean connect back 1o the PFE Remediation Syatam.

|

EPS have been coordinating with Thames Water and their contractor {Browne) fo plon the
installation of the chambers and ducis as parf of the Thames Water main replacerment

!

with ehamber and trench location and specilication for

Acticned

Broum pe
requiraments.

EPS were informed on 20/068/24 that the rrancnes and duchwonk hbd been installed and
the plastic liner of th hod been
Steal B00mmuxEDOmmM occess chambers installed to allow EPS todi borahnlas and
sUbsaquently acoese theen for Montorng pUIPoSes.

Acticrmd

'

Once BY herve it, EPS will drill through the base of the
access chambars and install a \OOn-rnmcrﬂunngwall thizt will allow the ossessment of
groundwoter depth and guality.

Tha nstallotion of o 100mm well will allow remedial pumps to be instolied if needed.

¥

EPS will be obls to occess the boreholes ond somple them fo determine whather the
groundhwater below the ducts is contaminated. It will also ollow for the assessment of free
phase fuel

Pilat testing end o remec will e b by | Thies will infarrm the most

ophvu-n purmping mathods for the welks and fuhure steps of o remadial Treatment Train.
for Off Site Strategies fo clearly reflect Ineoutcomeofme

Digl: hesmsemants anc o delver ogrised rermedicl in lire with 51

bosed principles

From site dalo and cbservations fo dabe, i
that the sirategy for off-site works will follow os similar Ir\acﬂrmrﬂ Troin to thot estobished
for the on-site works:

Ax Actioned! 3x TEC with Operveach

Started 03.07.24 /TBC with Openveach

- Pump & Treat: a fokal fluids pumping systern which obstrocts o fuel / water mix from the
ground which fa then pumped up to the extsting PFS Remedigtion System where it s
separates, fillered and dispesed.

- S0 Vapewr Extraction (SVET Once the meerty of kquid hydrocarban hos been
removed, remedial work will continue using SVE, which opplies o vocuum fo the
berenales ta sirip valatil in soile.

- Enfanced Nothual Attenuation: Depending cn fhe effectiveness of steps 1 and 2,inline
with the remedial objectives, there may be value in enhancing raturel degrodation
precesses thraugh the infroduction of cxygen release compeunds into the groundwater

vias v borehcles, the effect of which which is then monitcred ower fimae,

An Environmental Perrit will be required from the EA for the operation and manitoring of
{ha enctarvcld remncdial work Gnd the clauses of the exisiting abstraction permitting may
nead ommendng. Amy remedicl pumping will need to work within the contraints of the
exiating Thames Water discharge consent, which s limited by the receiving Waste Water
Trectment Warks,

TEC with Cpenreach - Target August 2024

‘

ance Dbm'lm = L | Fablished ond all NBCESSAryY Dllmlrs ore
in place, than grm:dwuterirucfmerﬂllnhad bock to the PFS Remedation Systam wil
commence,

Progression olong the Treatment Troin will be determined through on-going manitaring ond
review of syetem performance againet the ogreed remedial objectives

TBC EA Parmits

Risk Assessment and Remediation

Continued Investigation and Resolution of Off Site Impacts

Southern High Street

The water main replocament works do not extend beyond the church, but uncertainty
Fermang aver the extent of fuel impacts araund Tharmes Water/Utities furthes sauth.

Following lickson with Thames Water throughout Moy and June, it is evidant that there are
concerns that fulure water quality impacts may occur if vunerable woter pipes are
weposed o residual petrol in utiity ducts. Concenns hove olso been roised by Openrecch

Itis propesed that four renches are excavated in e verge/footoath o the Southeast of

wiould be usad to enable visuol osesssment of confamination oround exposed utiity runs
and facilitate aofe diling lecations for bereholes to extend the monitoring and recovery
ruhwork,

Ceordinate with appropriate contractor (likely Browns) fo estabilish parmit requirmants and
develape a safe method of warking fo excavate small trenches in the verge { foofpath,
i Bt 1 nd the integrity of the ufiFfies fo be exposed.

After laison wlrn rne apprnpnare contractor. EPS would cversee the excovation of frenches
tiws and ossess the guality of Soil and groundwater in

n & Licison Phase

Stage 1 - De

TBC with Highways / Openreoch

Stage 2 - Excavabe Tren

tha encwununs

©an be te understand the nature of any contamination

sncountered
TEC with Highweays | Openreoch

!

Access chambers will be instalied within the frenches os they are reinstated with o
confirmed safe drill lecation.

Shage 3 - Reinstate Trenches with Access Cl

bers

TBC with Highways | Opanraoch

Stage 4- EPS Drilling B Manitarin
Once frenches have been reinstated, EPS will drill thraug h the baze of the occess
chombers ond instoll o 100mm monitaring well thot will aliow the assessmant of
groundwaoter depth ond qualty.

The ingtaliation of o 100mm well will clcw rermecial pumps fo be instolled if needed,

!

Stage 5- EPS Menltoring and Assessment of Groundwater Quality around Uttiities

TEC with Highways | Openrecch

EPS will ke able b the boret tham ine whather the
groundwotar below and oround the utilities s contominated. ttwill olso allow for the
ce-seesmenrof!reephuseme{ o delineation of contomination extent in utifties.

Besed on the findings of this work and ossocioted risk ossessment, conclusions will be
drenwn with respect to the petentiol presence of Unocceptable Risks.

I# an Unocceptoble Risk is Established

TBC with EA

w147 July 2024

Land to the North East of High Street

While no separate praee fusls were notec dunng driling of barehdes to the northeast of
the Narthern High Streed, floafing fuel hes b
within 15matres of tha High Street on subseouent roundso{ munnunng

Unifortunately cne of the affected borehales has since been domaged and is no leager
alls to further cele the extent of the

woovery, storting with active remoncl
using manual pumps. The et DD'IDns MII be pclssma skimmiars or o solar powared
recovery system.

Stage 1- Drilling of Additanal Borehole(s) in Lond Martheast

= Storting with the replocement of the domaged wel, we would olso extend the borehole
netwark fo give more fuel recovery points.

WC 15,0724 (TBC
Efege 2 - EPS Monitoring and Assessment of Groundweter Queality
Groundwater depth ond qualify to be osseesed following drilling
Based on the findings af s wark and 5 will e
drowm with respect to the potential presence of Unocceptable R

TEC with EA

I o Unoeceptable Risk i Established

Pilot Testing and Remedial Strategy/Design

Stage 1b - Additonal Borehole{s) North of PFS

-Additional manitoring wels to be drilked bo the
reortih of the PFSbwwung

— plume

Storted WC 08/07/24

A5 with tha connacted Martham High Street boreholas, Pilat testing ond o remadicl
strategy willneed 1o be developed If it s established mmumocenmble risks are praaem

The nature and similorities in ground i be onfici|

imvestigations but will require confirmaticn, porficulory with the Dolenrnl far h'qhar clw
content | lower permecibility of the ground closer fo the rivar, Howewer, the practical

ieshility af T Train 10 be app is sigrificantly constroined by the
lack of physical beth the PFS ar the isclated"
themselves

Bosed on site data ond observations to date, the reutes for remediol oction are currenthy
consldered In the foliowing ordar of priceity  lIkly order of implementation:

{An Erwironmental Permit may be required from the EA for the operation ond monitoring of
remdiol work at the off site isolated locotions, depending on the nafurs ond scole of the
process bo be cpplied Recowerad fuel | water mix would be treated by being possed

through e FFS Remediction System and subject fo the e

consant)

Morwal Fuel Recovery Progromme [Preferred Opticn]

ing Thames Water dschargs

EPS engineer ottendonce twice a weak to monually recover fusl using o small pump.
Recovered product would be possed through PFS treatment eystem.

Passive Fuel Recovery Progromme (Possive Bollers)

Whiere access s restricted, passive bolers woukd be installed in all precuct cantaining
borehotes. Thess will possivaly collect fusl, but tha volume of fusl collectead is limited by the

capacity of the beiler.

Passive Fuel Recovery Programme [Solar Skimming System)

Instailiation of a soler powered ‘skimming' system that will possively and continuously

collect fuel from one

o long pericd
Fhraugh the treatmient syshem.

product would be possed

Instalation of Remedial Pumg & Treat System in School Grounds

If the amount of fuel encountered does nof reduce following implementation of above
stoges then o simiar syshem to this PRS moy need 1o be considered in the schoal grounds

Enhanced Matural Aftenuation

Depending on the effectivensss of previous sraps In Inemthlhe rerneduloﬂacllus&m
raugh

iy be value in enbancing raturol

@n ral wounds info the g v!u f
which ks then manifored cver fime.

tha effect ufnhd‘l



Detailed Quantitative Risk Assessment (DQRA)
Controlled Waters / Human Health

Further detailed risk assessment has always been a recognised stage requirement to
establish site specific criteria for Unacceptable Risk and assocaited Remedial Objectives,
beyond the immediate requirements for the removal of recoverable floating fuel at the PFS.

We have the significant advantage of having off site data, which continues to build. In all
instances, empirical data supersedes modelled scenarios with respect to risk based
decision making for contaminated land management.

The remit of the detailed risk assessment will cover both Controlled Waters (Environment
Agency) and Human Health (WBC) and will include an appropriate degree of Sustainability
Assessment in line with current risk based principles.

Further risk assessment fo below ground utility assets will confinue in parallel, with a
recognised need fo establish agreed, evidence based condifions which constitue
unaccepfable risk fo specific ufilities.

Ultimately, the objective of these Risk Assessments is fo establish agreed end points,
reflecting Buisiness As Usual and the removal of Unacceptable Risks

TIMELINE: Draft Controlled Waters and Human Health DQRA to be provided fo EA and
WBC for discussion within August 2024

August 2024



Connected 'In Trench' / Northern High Street

In May 2024, EPS and Tharmes Water progressed collaborative discussions to install
chambers in the tfrenches that were fo be excavated as part of mains replacement works
within the Northern end of the High Street. The Thames Water work represented a valuable
opportunity to install chambers, where EPS could drill an investigation borehole and
subsequently install pumps which can connect back to the PFS Remediation System.
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Started Summer 2024

EPS have been coordinating with Thames Water and their contractor (Browne) to plan the
installation of the chambers and ducts as part of the Thames Water main replacement

waorks.

Browne were provided with a proposed chamber and trench location and specification for
requirements.

Actioned

EPS were informed on 20/06/24 that the trenches and ductwork had been installed and
the plastic liner of the chambers had been positioned ready for reinstatement.

Steel 600mmxE00mm access chambers installed to allow EPS to drill boreholes and
subsequently occess them for monitoring purposes.

'

Once Browne have completed their reinstatement, ERS will drill through the base of the
access chambers and install a 100mm monitaring well that will allow the assessment of
groundwater depth and quality.

Actioned

The installation of a 100mm well will allow remedial pumps fo be installed if needed.

'

EPS will be able fo access the borehaoles and sample them fo determine whether the
groundwater below the ducts is contaminated. It will also allow for the assessment of free
phase fuel.

PFilot testing and a remedial strategy will need to be developed. This will inform the most
optimum pumping methods for the wells and future steps of o remedial Treatment Train,
A key objective will be for Off Site Remedial Strategies fo clearly reflect the outcome of the
Risk Assessments and to deliver agreed remedial objectives in line with sustainable risk-
based principles.

3x Actioned/ 3x TBC with Openreach

WC03.07.24 /TBC with Openresach

From site data and observations to date, initial remedial eptions appraisal conclusions are
that the strategy for off-site works will follaw as similar Treatment Train to that established
for the on-site works:

+ Pump & Treat: a total fluids pumping systern which abstracts a fuel / water mix from the
graund which is then pumped up to the existing PFS Remediation System whera it is
separated, filtered and disposed.

- Soil Vapour Extraction (SVEL Once the majority of liquid hydrocarbon has been
removed, remedial work will continue using SVE, which applies a vacuum to the
boreholes to strip volatile hydrocarbon left in unsaturated soils

+ Enhanced Natural Aftenuation: Depending on the effectiveness of steps 1 and 2, in line
with the remedial objectives, there may be value in enhancing natural degrodation
processes through the introduction of oxygen release compounds into the groundwater
via the boreholes, the effect of which which is then monitored over time.

An Environmental Permit will be required from the EA for the operation and menitoring of
the extended remdial work and the clouses of the exisiting abstraction parmitting may
need ammending. Any remedial pumping will need to work within the contraints of the
existing Thames Water discharge consent, which is limited by the receiving Waste Water
freatment Works.

TBC with Openreach - Target August 2024

Once objectives and methods have been clearly established and all necessary permits are
in place, then groundwater freatment linked back to the PFS Remediation Systern will
COMMEence.

Progression clong the Treatment Train will be determined through on-going monitoring and
review of system performance against the agreed remedial objectives

TBC EA Permits



Southern High Street

The water main replacement works do not extend beyond the church, but uncertainty
remains over the extent of fuel impacts around Thames Water/Utilities further south.

Following licison with Thames Water throughout May and June, it is evident that there are

concerns that future water quality impacts may occur if vunerable water pipes are Stage 1 - Design & Liaison Phase

exposed fo residual petrol in utility ducts. Concerns have also been raised by Openreach Goordinate with appropriate contractor (likely Browne) to establish permit requirments and
develope a safe method of working to excavate small trenches in the verge / footpath,

It is proposed that four trenches are excavated in the verge/footpath to the Southeast of 2 E DG 2 U 0 TSl 2 T e Je el S et W Sl (g

the Thames Water excavation limit, further down the High Street. The inspection trenches TBC with Highways / Openreach

would be used to enable visual assessment of contamination around exposed utility runs l

and facilitate safe drilling locations for boreholes to extend the monitoring and recovery

network. Stage 2 - Excavate Tre
After ligison with the appropriate contractor. EPS would oversee the excavation of trenches

In appropriate places to expose utilities and assess the quality of soil and groundwater in
the excavations.

25

. Appropriate soil samples can be collected to understand the nature of any contamination
Prepesad Borataki With Tranchis enCO‘JnTEled.

Propcasd Acws of Tranchas

TBC with Highways / Openreach
Stoge 3 - Reinstate Trenches with Access Chombers

Access chambers will be installed within the trenches as they are reinstated with a
confirmed safe drill location

TBC with Highways / Openreach

'

Stage 4- EPS Drilling & Monitoring Well Installation

Once frenches have been reinstated, EPS will drill through the base of the access
chambers and install @ 100mm moenitoring well that will cllow the assessment of
groundwater depth and quality.

The installation of a 100mm well will allow remedial pumps o be installed if needed.

'

Stage 5- EPS Monitoring and Assessment of Groundwater Quality around Utilities

TBC with Highways / Openreach

EPS will be able to access the boreholes and somple them to defermine whether the
groundwater balow and arcund the utilities is contaminated. It will also allow for the
assessment of free phase fusl.

I 1 I Based on the findings of this work and associated risk assessment, conclusions will be
5 | = - o= drawn with respect to the potential presence of Unacceptable Risks.

@ TBC with EA
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Land Northeast of High Street

While no separate phase fuels were noted during drilling of boreholes to the northeast of
the Northern High Street, floating fuel has been recorded within two boreholes located
within 15metfres of the High Street on subsequent rounds of monitoring.

Stage 1- Driling of Acditonal Boraholals) Stage 1k - Additonal Boreholels) Morth of PFS
o . - Shairtineg With thi repiac it of the damaged wall, e il tard thi borahol -Aghditi | itar Il to b drilled to the

Unfortunately one of the affected boreholes has since been damaged and is no longer R L e NI i T I gt st
accessible. EPS recommend drilling additional wells to further delineate the extent of the IS LT T e T T LY
free phase fuel. l

Stage 2 - EPS Monitoring and Assessment of Groundwaber Quality
- Recommendations are also made for methods of recovery, starting with active removal Groundwater depth and quality o be cssessed following driling
using manual pumps . The next options will be passive skimmers or a solar powered Based an the findings of this work and associated risk assessment, canclusions will be
recoVery Sysfem drawn with respect fa the potential presence of Unacceptable Risks, .

" TBC with EA

l

If an Unacceptable Risk is Established

l

Pilot Testing and Remedial Strategy/Dasign

Aswith the connected Northern High Street bareholes, Pilot festing and a remedial
strategy will need to be developed if it is established thot unocceptable risks are present.
The nature and similarities in ground conditiens cen be onficipated from previous ground
invesfigations but will require confirmation, particularly with the potential for higher clay
content f lewer permeability of the ground closer to the river. However, the prochical
wiability of the Treatment Train to be applied eleswhera is significantly constrained by the
lack of physical connection between both the PFS ond between the 'iscloted” locations
themsalves

Bosed on site data and abservations fo dote, the routes for ramadial action are currantly
considered in the following order of priority / likly order of implementation:

e o e i e [An Ervironmantal Parmit may be reguired from the EA for the oparation and mondtoring of
remdial work at the off site isolated locaticns, depending on the noture and scale of the
process o be applied. Recovered fuel / water mix would be treated by being possed
through the PFS Remediafion System and subject fo the existing Thames Water discharge
consent)

Marnual Fuel Recovery Programme [Preferred Opfion]

T T T EPS engineer aftendonce fwice a week to manually recowver fuel using o small pump.
{ } } } Recovered product would be passed through PFS freatment system

@ Passive Fuel Recovery Programme (Passive Bailers)

In the school grounds, when occess Is restricted, possive ballers would be installed in oll
Tha Gamecnncsd anc Eranmers Ergresn product containing boreholes. Thesea will passively collect fuel, but the wvolume of fusl
g ok collected is limited by the copacity of the baller,

FFS Bramey
UKZ 6TETD

asoa Passive Fuel Recovery Programme [Solar Skimming System)]

Installation of o solar powered 'skimming' system that will passivety and cantinuoushy
caollect fuel from cne borehale over o long pericd. Recovered product would be possed
thraugh the frectment system.

Installation of Remeadial Pump & Treat System in School Grounds

If thie amaount of fuel encountered does not reduce following implementation of abave
stages then a similar system to the PRS may ried 1o be considered in the schoal greunds,

Enhanced Natural Attenuation

Depending on the affectiveness of previous steps, in lime with the remedial objectives, there
may be walue in enhancing natural degrodation processes through the infroduction of
cxygen releass compounds into the groundwater via the boreholes, the effect of which
which is then monitored over time.



