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Dear Kevin
BEDWAS COLLIERY RECLAMATION SCHEME

Parsons Brinckerboff (PB) was commissionad by Caerphilly County Borough Council (CCBC) to provide the
follooing: -

s A review of the Supplementary Ground Investigation Repoet (May 2003) Vols 1 & 2 and the
canclusions contained there in the context af curant legislation.

» Praliminary concept design for remediation measures to produce a site fil for the following two after
Lses:

- Resluantial usa

- Public open space / country park

= Burdget cost estimates for remediation measures for both of the above identified after uses

Owvarview

PE cammenced with a review of the last report 1o assess changes in the light of legistation updates. PB has
prepared risk assessmants for the new proposed uses for human health criteria. The controlled waters risk
asgessmant remains the same &s nothing has changed in the output. Future work will require ihe P20 0 be
slightly updated to fit the farms for the Movarnber 2007 modified reporting spreadsheets A& prelimnary
concept design has delermined volumes for remadialion and Iwo drawings detailing the spatial extents
Budget cost estimates for remediation measures were basad on baing suitable to produce a site for the two
potential future uses (residential use and public open spacalcountry park). A costing exercise has been
hazed on recent remediabon guotes, SPONS 2007, recenl contraclar's ralas, and curment &nown framewark
remediation rates. Mo time frame for remediation is proposed therefore a 5 year span of cost prediction has
been formulated. The final output cost could be significantly modified by potential fulure impacts of landfil
tax rernoval and to a lesser extent inflationary pressures



Site mia

| Mame of Site Former Bedwas Colliery o B
Address of Site Former Bedwas Colliary, Caarphilly, Mid Glamorgan
“Location 3 5 km norh east of Caerphilly NGR 5T 176 883, Drawing.
Flgure 1
Site Crernarship The sita is owned by Casrphidly County Borough Council,
Powarscreen Intemational, Forest Enterprise and Railways
Paths Limited.
Site ODcoupation The sita is unsecured, vacant and derelict. & public foodpath
rums through the site.
 Area of Site 31.6 Ha (78.1 acres) I
Plan of Site Drawing: Figurs 3 o

The site i shown on the site jocation magp, Figure Mo, 1, Tha sledy area comprises a saries of plateau
areas an the lower flanks of Mynydd y Craig abava the village of Trethomas. The site lopography comprises
a southerly sloping hillside falling from 150m to 75m AOD across the site.  The River Rhymney is present
offsite at around 50m ADD in the valley bottom

Cetails of the site history are included in previous reports prepared by PE as referenced below. Bedwas
Mavigation Colllery Company commenced mining an site in 1909 with bteo shafis, British Benzol and Coal
Diztillation Lid formed a coke and by-products plant on sie in 1929, The plant covered 2.37 hectares with
35 coke ovens and 53 ovens. The pil was nationalised in 1947, In 1984-5 the shafis were filled and
capped. The resultant discard of colliery spoll was tipped on the hillside northwards for two mides and then
re-profiled in the 1980°s for safaty reasons. A& redundant transformer station and two former fuel storage
lacations were assoclated with the colliery.

Following cessation of production in 19284, the site was democlished. The democlition rubble and limited tar
deposils were placed in a COPA licensed 0.93 ha. landfill during a 12 year period of infilling, which was
designed to operate as & ‘dilute and disperse’ facility. A total of 2,500m3 was licensed for disposal,

The former Bedwas Colliery occupied the central plateaud area of the site, with the former coking ovens,
Benzol and by-products plant to the east. Cid railway lines and rail sidings run west to east across the site
Anecdotal evidence proves the tanks and pipe works to have been above ground and that five culverts
outfall to the River Rhymney. Asbestos products were part of the plant and placed in the tip. A tunnel
walkway exisls for former emplayees to gain access to the plant from Lianfaben Drive

The buildings assoclated with the colliery, coking works and by-product plant have largely been demolished,
although some rataining walls, streclure bases and foundations stll remam. Surficial materials are mainly
sofl cover with approxemately 5% hard cover. Cwverhead powear lings, gas mains and olher services oross
the sila.

The surraunding area includes colliery tips, residential properties, allotmarnits and farmiand

Post 2003 Report Correspondence

The P20 groundwater risk assessment contained within the PB Supplemeantary Ground Investigation Report
(May 2003) was designed bo ke protective of the River Rhymnay Tha following reports were subsequentty



producad by PB in response to the Enviranment Agency recommendation that any remediabion would naed
1o he protecive of groundwater resources in the underlying aquifer rather than the River Rhymneay:

« Parsone Brinckerhoff Ltd, Former Bedwas Colliery, Controfled Waters Risk Assessment, BEN45321A.
Fabruary 2004;

e« Parsons Brinckernoff Ltd, Bedwas Colliery Reclamation Scheme, Lelter report (initial budget cost
pelimates for reamediation, esfimated developable land vaives and funding options] BEN453214A. March
2004,

« Parsons Brinckerhoff Lid, Bedwas Colliery Reclamation Scheme, Emailed report (budget cost estimalies
for potential remediation stralegies), BEN&5321A. September 2004;

Review of 2003 report - Legislation

PB has reviewed tha May 2003 report in the context of legislation that has come into effect since that time.
The report presented a risk assessment based on the results of intrusive ground investigations that were
completed in March 2003, then went on te provide conclusions and recommendations incluging potential
remadiation strategies for a current * commercial' site use and for a residential devalopment. The intended
land use was mixed use, but no masterplan had been developed by that stage.

Potential risks were assessed in ihe March 2003 report based upon the following guidance and legislation:

» The stalutory Part 24 framework provided within the Environmental Protection Act (1980), Environment
Act 1995, Waste Management Licensing Regulations 1594, and the Water Resources Act 1981,

»  Sall site specific action levels were generated using the Contaminated Land exposure Agsessmant
(CLEA) model in line with non-statutory technical guidance (DEFRA R&D Publication CLR 7 and
references therein) intended to meet the requirements of Part 2A

« Addiional soi screening values were oblamed from nsk-based criteria produced by RIVM {Dutch
Hurman Toxicological Values) and Dulch intervention Values (designed to be protective of both human
and ecological receptors).

Changes to Statutory Regime

Parl 24 of EPA 1990 is still in force as the statutory legislation in terms of contaminated land assessment,
however in 2006 the contaminated land regime was exlandad 1o cover radicactivity.

Implications to Badwas Colliery nsk assessment and recommendabons:
« Mo changes required at this time due 1o Part 24

Water Act 2003

The YWater Act 2003 bult upon existing legisiation (o advance the sustanable use af waler resources
sfrengthan the voice of waler consumers, ncrease the oppartunity for competition n ihe supply of water and
aromate water conservation.

Implications 1o Bedwas Colliery risk assessment and recommendations:

« Mo changes required at this ime dus to Water Acl 20403.



The Environmental Protection (D of Care) (Amendment) (Wales) Requlations 2003

These Regulations amend the Environmental Protection {Duly of Care) Regulations 1391 {as amended in
1986, 2000 and 2002), to allow waste collection aulhorities lo serve a nolice requiring @ person to provide,
within a specified penod of time, written descriptions of waste and fransfer noles as are specified in that
natice.

Implications to Bedwas Colliery risk assessment and recommendations:

» Mo changes required at this time due te EP Duty of Care amendment,

Waste Regulations

The UK developed the Landfill (Englard and Wales) Regulations 2002 to implement the changes set out in
the Landfill Directive (1995/31/EC). Subsaquent amendments have been made o the 2002 regulations to
implement European Council Decisions. These have been mplemented in 2004 and 2005. Further changes
were applied in 2007,

The Landfill (England and Wales) Regulalions introduced fundamental changes in the handling,
classification and disposal of waste. Government policy moved away from land filling to concentrate on
minimisation, reuse, re-cycling or recovery cplions. The fallowing constraints were implemented:

The banning of carlain types of wastes from kandfill e.g. liquids;

Separation of landfills into three groups, inert, non-hazardous and hazardous;

Prohibiting mixing or blending of waste.

o oM

Requirement to treat most waste prior to landlill unkess
a. it is inert waste for which treatment is not technically feasible; or

b, il is waste other than mert waste and treatment would nol reduca 15 guantity or the hazards wlich
il poses to human health or the environment;

5 The stroduction of WAC (Waste Acceplance Criteria); and
& Landlils were to obtain IPPC permits no later than 318t March 2007

The requirements for pre-treatment applied 1o hazardous waste from 16 July 2004 and to non-hazardous
waste from 20 Oclober 2007, The pre-treatment will need to satisfy tha requiremants of a ‘threa pomi test”
and therefore must fulfil all three of the following criteria:

1. It must be a physical'tharmal’chemical or biclogical process including sorting.

2. It must change the characteristics of the waste

3. It must do sa inorder 1o

raduce its volume, or

[51]

b, reduce its hazardous nalure, ar

o

facilitate its handling, or

=8

Enhancea iis recovery,



On 16 July 2005 the Hazardous Waste (England and Wales) Regulations and [he List of Wastes (Wales)
regulations came into force, replacing the Special Waste Regulations. Their aim was to harmonise the
definition of waste across Europe and set out the corect management of such wastas.

The Hazardous Waste Directive, (which brought in the Reguiations) sought 1o daterming which wasles ans
hazardous. This was undertaken by the development of 14 hazardous properties thal can be displayed by a
waste,

The implementation of these new laws resulted in a decline of hazardous waste landfills, an increase in
wasle classified as hazardous and the reguirement lo pre-treat hazardous waste, The new regime includes
a requiremen for most producers of hazardows waste 10 notify their premises to the Emvironment Agenaoy

Implications to Bedwas Collery risk assessment and recommendations:

+ Gate prices for dispesal at landfilis have increased In cost since the implementation of these new laws.
As such, potential remediation strategies that include disposal of waste to landfill mus! be re-avaluated;

» The new requrement lo separalé waste haz the implication that encapsulation of conlaminated soils in a
single on site waste tp is no longer an appropriate remediation option;

» Disposal of ashestos must ba within separate tandfill cells that only receive asbestos (mono-cels). Such
cells will be permitted in either hazardous or non-hazardous waste siles but always physically separale
from ather waste and no fulura drilling work or landfill gas extraction systern can be placed into the cell.

« An IPPC permit will be required if the decision is made fo create a new landfill.

The Control of Asbestos Requlations 2006

The Contral of Asbestos Regulations 2006 (the “Asbestos Reguiations”) revokes and replaces the following
three sels of Regulations

+ The Conlrod of Asbeslos Regulations 2002,

¢« The Asbeslos (Licensing) Regulations 19593 {as amended )y, and

«  The Ashestos {Prohibitions) Regulations 1892 (as amended).

The Asbestos Regulations include amendmenis regarding asbestos remowval such thal decisions on
licensing requirements arg now determined by risk rather than by what the parcular asbaslas matesial is.
The amendments strengthen requirements (o profect workers and athers likely to ba exposed o asbeslos

fibres arising from work with materiaks containing asbestos,

implications 1o Bedwas Colliery risk assessment and recommendations:

« Al site works must be urdertaken in a safe manner giving considerabion o the Asbestos Regulations
amendments, No significant alterations fo the proposed remediation options are required

Changes {o Statutory Technical Guidance

In 2004 DEFRA and the EA published the Model Procedures for the Management of Contaminated Land
{CLR 11}, which is hald as Best Practice al the cument lime,



The EA akso released revised guidance in 2006 pertaining to risk assessment methadotogy for protection of
controfled waters, the Remedial Targets Methodology (EA R&D Publication 20, 2006),  This guidance
replaced the 1999 Methodology for the Derivation of Remedial Targets for Soll and Groundwater to Protect
Water Resources, and is designed for use as a tool in implementation of CLR 11.

CLR 11 Mode| Procedures for the Management of Contaminated Land

The contaminated land raport 11 provides the techinical framework for structured decision-making about land
contamination. The CLR technical framework stipulates that the results of the site Investigation must be
assessed in lerms of Generic Risk Assessment followed by a Detailed Quantitative Risk Assessment, In
addilion the CLR technical framework stipulates that the assessments are based upon a conceplual sile
model of the site presentad in terms of pollutant linkages composed of a source, pathway and receptar.

Implications to Bedwas Colliery risk assessment and recommendations:

« In line with CLR11, the rsk assessments contained within the PB 2003 report took the approach of a
Generc Risk Assessment followed by a Detailed Quantitative Risk Assessmenl based upon a
conceptual site model presented as potential pollutant linkages. Therefore, it is considered acceptable
to update the detaded human health risk assessments using the new CLEA model (CLEA UK) to
generate assessment criteria for the two potential fulure site uses;

CLAN 606 Soil Guidance Values — The Way Ferward

The original Soll Guideling Valses (5GVs) were thought to represent the sifuation at which there was a
‘significant possibility of significant harm’ {SPOSH). However by 2007 it has been demonstrated by groups
such as the Environmental Industries Commission thal there are flawed assumplions in the generation of the
SGV's and they do not in fact represent a point where SPOSH is reached. As a consequence DEFRA
produced the CLAM &/06 note which describes tha msues refaling (o the producton of SGV's and the
emerging conclusions, termed The Way Forward’. One such conclusion is that it is appropriate for exposure
frequency and duration parameters to be based upon reasonable worst case.

Implications to Badwas Colliery risk assessmeant and recommendations:

s Tha new Human Health Assessmeni Crileria may be generated using reasonabbe worst casa
parameters for exposure frE-qu.eﬂu:':,r and for durafion, approprisie o the designated land usa. This
ensures that the mnimal remadiation is required based an the suitable for use approach.

Laboratory Monitoring Certificati heme (MCERTS}) 2003

The EA introduced MCERTS, Parformance Standards for Laboratories Undertaking Chemical Testing of
Soils. in 2003, This scheme requires that in order to gain MCERTS accraditation, a laboratory musl satisfy
the EA that BS EN ISONEC 170256:2000 is specifically applied to chemical testing of soils:

Imolications to Bedwas Colliery risk assessment and recommendations:

« Laboratory data used for risk assessment are not MCERTS-accredited bul methodologies, detection
limits, and quality contral appear to meet the substaniive requiraments of MCERTS.

E& Hydrogeological Ris sessment for Land Contamination - 2006

The Enwviranment Agency's Remedial Targels Mathodology Hydrogeological Risk Assessment for Land
Contamination supersedad the Environmant Agency's R&D Publication 20



Implications 1o Bedwas Colliery risk assessment and recommendations

« The changes to the EA Hydrogeological Risk Assessment methodology are not anticipated to alter the
ramedial ohjaclives presentad abova,

Future Pertinent Environmental Legi ion

Water Framework Directive 2000/60/EC

Requires the EA to prepare and publish 10 river basin management plans by 2008 to promote the concept
of sustainable water management:

= To safeguard the sustainable use of water;
« To reduce groundwater pollution; and
= Ta help mitigate the effects of floods and droughts

Implications to Bedwas Colliery risk assessment and recommendabions:

s Mo changes required at this time due to Water Framework Directive:
= Once implemented, will not likely require any changes.

Soil Framework Directive

Eurcpean Gommission adopted the Thematic Strategy for Soil Protection, inciuding proposals for a
Framework Directve for Soils. The proposed Directive lays down & framework for the protection and
sustainable use of soil based on the principles of integration of soil issues info other policies, preservation of
zoil functions within the context of sustainable use, prevention of threats to soil and mitigation of their
effects. as well as resloration of degraded solls to a level of functionality consistent at least with the current
and approved future use of the land.

implications to Bedwas Colllery risk assessment and recommendations:;

Mo changes required at this time due to the Soil Framework Directve;
Once the Soil Framework Directive is effective, may require changes in land usa inputs 10 ek assessmant
catculations

Overall Impact of changes

The implications of changes lo legislation and guidance, with respect lo the May 2003 reporl, are
summansed balaw: -

« Digposal based remedial sirategies have increased in cost since the implementation of the waste
lagislation. As such, potenlial remediation strategies that include disposal of waste to landfill must be re-
avaluated, This has also meant that new technologies are now more cosl effective versus landfilling.
Since the previous report there are now more mobile thermal units and soil washing units in the UK and
hubs sites are more prevalent. Some of the previgus costings were based an trans frontier shipmants,
which are now difficult o achieve;

+  The new requirement to separals wasle means that the option of encapsulation of contaminated soils in
a single on site wasle fip is no longer achievable. Two separaie landfils would be required to house
hazardous and non hazardous materials,



« Disposal of asbestos must be within separate Llandfill cells that only receive asbestos {mono-cells). Such
cells will be permitted In eifher hazardous o non-hazardous waste sites but always physically separate
from other waste and no future drilling work or landfill gas extraction system can be placed into the cell;

« An IPPC permit would be required if the decision was made 1o create a new landfill on site.

«  The latest varsion of the Environment Agency’s human heallh sk assessment tool (CLEA LK) is now in
place, These have been ulilised for the risk assessment process;

e In ling with CLR11, the risk assessments contained within the PB 2003 report took the approach of a
Generic Risk Assessment followed by a Detailed Quantitative Risk Assessment based upon a
canceplual site modal presented as potential pallutant linkages. Therefore, it is considered acceptable
to update the detsiled human health risk assessments using the new CLEA model (CLEA UK) to
generate assessment critesia for the two potantial fufure site uses;

« In accordance with the CLAN G/06 new human health risk assessment criteria can be generated using
reasonable worsi case parameters for exposure frequency and duration appropriate to the designated
land use. This ensures minimal remediation cosls.

» The laboratory data {from 2003) used for the current risk assessments are not MCERTS - sccredited but
methodologies, delection limits, and guality control appear to mest the substantive requirements of
MCERTS. The EA should gocepl pre-MCERTS data, rather than insisting an new testing on site

= Wasle acceptance criteria testing will be required for disposal options

Risk assment

Hurman Heaith - Soils

In 2003 risk-based assessment utilised qualitative and quaniitative methodalogies, ncluding the use of
generic guideling values, modalling of soil vapours within the subsurfece, and contaminant transport and
degradation in the salurated zone. Where available, the results were compared against CLEA guideline
valuas and other risk-based guidelines. A “suitable for use” approach was adopted, in line with the proposed
mixed-use development for the study site. An assessment was made of the degree of contamination
present and the likelihood of there being a ‘significant pollutant linkage’ in accordance with the
Environmental Pratection Act 1980.

Tha 2003 assessment determined the risks of hazards present on site affecting receplors wa pathways for
the following genesic Uses;

« Existing use and future cornmercial use; and
¢ Future residential use.

The results of the site Investigations at Badwas have been re-assessed using the updated CLEA model
{CLEA UK). Seeing as a Generic Risk Assassment was conducted in 2003 i1 is considered acceptable, in
terms of CLR11 guidance, to produce a single Delailad Risk Assassment using CLEA UK.

To screen far the protection of human health, Site Specific Action Criteria (SSAC) based on the CLEA UK
maodel were desived a5 a function of the following uses

= Proposed public open space | country park end use; and
+ Proposed residential end use

S5AC derived fram the CLEA UK maodel are only applicable for the top 1m of soil



Full descriptions of the assumptions used in CLEA UK for the SSAC derivalion are presented in Appendix 1
along with justifications for the toxicology used and the relevant physicochemical data.

As part of any assessment which is based on non-targeted sampling, a stafistical analysis 15 required.
However the sampling at Bedwas largeted particular areas of the sites produchon and therefore any
statistics will be biased towards certain results.  Accordingly, and in line with currenl guidance, stalistical
analysis has nol been undertaken on the data sel.

A summary of the analytical results for sails are presented in Appendix 1.

Controfled walers
Groundwater assessments were undartaken by P in 2003 and amended in 2004. The assessments were

undertaken in a tlered approach in accordance with Environment Agency R&D Publication 20 {"Methodology
far Ine Derivation of Remedial Targets for Soil and Groundwater to Protect Water Resourcas”).

Groundwater guality was been initially screened with reference to both Environmental Guality Standards
{EQS) for salmonid fish and EC Drinking Water Standards for comparative purposes due 1o the proximity of
the Afon (River) Rhymney and the presence of a Minor Aquifer beneath the site.

The 2003 risk assessment derived the following remedial objectives for the key conlammants to be
protective off the River Rhymney:

 Protective of the Afon Riymnl SOILS WATERS
TPH 5000mg / kg 100mg /|
PAH — 1000mg / kg 1.0mg /1
BTEX 100mg / kg abmgll

The risk assessment was revised by PB in 2004 following the recommendation from the Environment
Agency that any remediation would need to be protective of groundwater resources in the underlying
aquifer. The 2004 risk assessment derved the following remedal objectives for the key contaminanis o be
prodective of the aguifer:

Protective of the Aguifer SOILS WATERS =
TPH S000 mg | kg 05mgll |
PAH 00mgikg |  005mgll .

| BTEX Saia N | 10mgikg ! 10mg il |

Remediation Volumes

Soils requiring remadial actan for country park end use and residental end use are wentified on Figure 3
and Figure 4 respectively. The total volume of soil requining remediation for thesa two fulure Site uses and
for existing commercial use are shown in the following table:

| Site Usa Total volume of soil requining remeadiation (m’} |
Future Coundry Park Lise BE.O00
' Future Residentlal Lise | 64,000

initial estimates indicale that 27% of the sail requirng remedizbion s hazardous waste, with 16% of his
voluma potentially faling the Waste Acceptance Criteria (WAC) due to elevated loss an ignition. Waste




Acceptance Criteria testing has nol been undertaken to assist in defining the proportions of hazardous and
non- hazardous material and will be: better defined at the remediation slage.

Budget Cost imatas

Suitable Remediation Strategies

Erevious site experience, technical llerature and information from remediation CoNtraciors were used in
arder to reject unsuitable remediation opfions. The primary reason for rejection of an option was the inability
to Ireat conlaminanis prasent.

Al selected remediation strategies include NAPL removal as well as pump and treal water clean up.

The selected remediation stralegies allow for the asbestos containing soils 1o elther be taken offsile for
landfill disposal or encapsulated on site in a suitably constructed landfill.

The initial volume estimates of non- hazardous material (Non Haz), hazardous material (Haz) and WAC
failing hazardous material (Haz WAL failing) were used as a basis for selecting suitable combinations of
remediation technologies

Thermal desorption is suitable for all contaminants of concemn (excluding Azbesios) and is likely 1o achieve
the greatest reduction in contamination of &ll the remediation techniguas. A treatability study would be
required 1o confirm the achievable reduction in contaminants and additional testing of the soil would be
required prior to treating. A site licence would be required for the on site thermal desorption options.

Bicremediation freatment requires a large site area and would require a ftrial to be underfaken.
Bioremediation reatment is not suitabla far treating cyanide. metals and grossly hydrocarbon cantaminated
salle, Initial estimates indicate that 60% of the non- hazardous material would achieve he remedial target
values if freated by bioremediation. A site licence would be reguired.

Landfill disposal off site and encapsulation on site would require detailed classificalion of the sails and WAL
tesling. The cosls of these landfill options ara highly sensilive to whether a landfiil tax exemption is abtained

Encapsulation on site would require maintenance and monitoring for an indefinite period of time. A long
term lighility would be assoclated with the sile and there may be @ public perception of blight. If & landfill
wese crealed on site the future use of the landfill area would be limited. |n addition, a PPC permit would be
required for the creation af an on site lardfill

The following eight remediation strategy combinations for the treatment of contammated soils were
evaluated for costings (in no particular order):

1. Disposal to landfill off site for ashestos matedal, combined with thermal desorption off site
for hazardous (& WAC failing) and non hazardeds materials, product (MAPL) recovery and
dissolved phase groundwater treatment,

2. Disposal to landfill off site for asbestos material, combined with mobile thermal desorpbon
on site for hazardous (& WAC failing) and non hazardous materials, product (MAPL)
recovery and dissolved phase groundwaler treatment;

3. Disposal fo landfil off sile for asbestos malerial, bloremediation on site of non hazardous
camhbined wilh ermal desarption off sita for hazardous (& WAL failingy materizls, product
(NAPL) recovery and disspived phase groundwater [Featment.

A0



4. Disposal to landfill off site for asbestos material, bioremediation on site of non hazardous
combined with mobile thermal desorption on site for hazardous (& WAC faiing) matenals,
product {NAPL) recovery and dissolved phase groundwater treatment;

5, Disposal to landfill off site for asbestos material, non hazardous and hazardous waste
combined with thermal desorption off site for hazardous WAC failing materials, product
(NAPL) recovery and dissolved phase groundwaler freatment;

6. Disposal to landfil off site for asbestos material and non hazardous waste combined with
maohile thermal desorplion on site for hazardous and WAC failing materials. product (NAPL)
recovery and dissolved phase groundwater treatment;

7. Encapsulation in new landfills on site for asbestos materials, non hazardous & hazardous
waste combined with mobile thermal desorption on site of hazardous WAL failing matesial
product (NAPL) recovery and dissolved phase groundwater freatment,

8. Encapsulation in new landfills on site for ashestos matenals & hazardows waste) combined
with disposal to landfill of non hazardous waste, mobile thermal desorption on site of
hazardous WAS failing material, producl (MAPL) recovery and dissalved phase grosndwater
freatmeant.

Remediation Costs

Cost estimates are presented In Appendix 2 for two sets of eight stralegy combinations of feasible
remediation techniques to leave the site suitable for the following future uses:

»  Rasidential use; and
¢ Country park use

The costs exclude landfill tax, assuming that no remediation nobice is served. However, it is possible that
the Government will remove the contaminated land landfil tax exemption in the near future.  Landfill tax
would currently add £42 per m” for active waste, increasing to £48 per m’ In April 2008, and then escalating
by £16 per m” each subsequent year until 2010,

There is no allowance for sarvice diversion of gas mains through remedial areas. Knowledge of line and
level of the gas mains precludes costing.

The mast cost affective remedial strategy (Option 6) would be a combination of offsite dsposal 10 landfill,
sail lreatment using on site mobile thermal desorplion methods combined with product removal and
groundwater treatment  The cost estimates using this combination of remediation techniques are presented
helow for the designated twa future land uses (Inflation has been added for up 10 5 years hence):

+ Residenlial Use £54-6.2M
s Country Park Use £5.1 - 5.9M

Initially, excavation and dispogal methods would remove the non-hazardous soils and the asbestos
containing soils from site to & suitably licensed landfill. The hazardous soils would be subject to thermal
desorption using a site license for reatment plant an site. The treated soils should be suitable for re-use as
fill matarial, subject to validation, A site licence would be required for this cperation. This strategy would be
more sustainable by reducing the export to landfill. It would further reduce the amaount of oy movements o
and fram this area on congested local roads

Producl Mon agueous Phasa recovery (MAPL) recovery and dessolved phase groundwaters freatmeant.
Further freatment areas are yet to be defined.

-1 -



Services diversions of the gas mains require assessment of line and level followed by feasibility design and
diversion in the summes low demand penod.

The remediation estimates are based on the premise the re-use of surrounding colliery spail is required

An amount of separation o remove metal ohjects, asbestos and other materials will be required. Concrete
is available in foundations te be re-used as fill materials following on-sile crushing.

After validation of the excavated area, the areas will be left prior to re-profiling using colliery spoil.

Future monitoring of the site is nol a requirement as source remaval and thermal treatment verfication
negates Lhis requirerment, for soils and ground waters.

Future |ssues

The Contaminated Land Capital Fund (WCLCF), operated by the Welsh Assembly Government, provides
support 1o local authorities and the EA in Wales far investigation and remediation of contaminated land sites
under Part 24 The funding avaidable for 2007-08, for which the deadline for submission has passed (April
2007), was £2 milien. The funding available for 2008-2009 is yel 1o be announced.

in order to be eligible for this funding the applications to WCLCF must be formally determined as
comntaminated land under Part 24, The WCLCF may provide support where the authority is acting in default
of an “appropriate person”, where there is an orphan liability, or where iImposing statutory liabiities on an
“appropriate person” would cause hardship. A local authorty may also be aligibie for WCLCF support where
it owms the land to which the remediation project relates,

In addition 1o the capital support fund, £2 million per year was built into the baseline of the Revenue Suppart
Grant for 2000-01 to assist local authorities in meeting their revenue expenditure needs under Part 24,

| trust the above meets your requirements.

Yours sincaraly P
Parsons Brinckerhoff 4
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Caerphilly County Borough Council

Bedwas Colliery
Figure 1: Site Location Plan
Project No: FSE96914A Scale: 1:50,000
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APPENDIX 1



QUANTITATIVE RISK ASSESSMENT

Context and Objectives

In accordance with CLR11 the results of the site investigation at Bedwas need 0 De assessed in
tarms of @ Genenc Risk Assessment and then a Detailed Quantifative Risk Assessment. Homweiyizr
seeing as the results have previously been assessed in 2003 it is considerad acceplable to produce a
single risk assessment using CLEA UK. The justifications for the toxicology used and the reflevant
physicochemical data are presented in the attached sheets fitled "CLEA UK — Justifications’. Where
more detailed risk assessmenl has been parformed, these are explaned as part of Ihe main text.

As part of any assessmeant which is based on non-targeted sampling, a statistical analysis is requined.
However the sampling at Bedwas was undertaken at targeting particular areas of the sites production
and therefare any statistics will be bias towards certain results. Accordingly, and in line with cumrent
guidance, statistical analysis has nol been underiaken on the data set.



This section makes use of the site investigation findings, as described in the previous SE-'E-“!iDI'IE-. [{s]
evaluate further the identified potential pollutant linkages & combination of qualitative and
quantitative technigues is used, as described beloes

Numerical Assessment Criteria - Soils
Various numerical assessment criteria have been used to interpret the chamical lesling results, as
described in this section. These criteria are generally sel to be highly conservative and in the event

that they are exceaded a further lewel of analysis is typically reguired.

The assessment criteria used for the screaning of determinands within soils are identified within Table
1.0. Details of input parameters are given within the footers to Tables 3.28 - 3.34.

Table .1:0 Selected Assessment Criteria — Contaminants in Soils
Determinand(s)

Substance Group Assessment
[:_r_itnria Ealm‘:_tgt_i
Orgaric Substances |
Volalile Crganic Toluene, Ethylbenzens CLEA UK —==|
Compounds (VOC'S) | ganzena Xylenes CLEA UK
Mon-halogenated Total Phenols, cresols CLEA UK
hydrocarbons Tatal Petroleum Hydrocarbons CLEA UK
(TFHCWS banded), trimethyl
benzer_le. PCBs _
Polycyclic Aromatic Maphthalene, Acenaphthylens, CLEA UK (beta)
| Hydrocarbons Acanaphthene, Fluoreng, Altering Excessive
{PAH's) Phenanthrens, Anthracene,

Life Time Cancer

Fluoranihens, Pyrana,
Benzialanthracena, Chrysane,
Benzo(bifluoranthensa,
Benzoikfluoranthene,
Benzolalpyrens, Indeno(1,2, 3- ,
cdlpyrene, Dibenzia hlanthracens,
Benzolghilpendens

Rizk for BAR {zee
bBelow)

_i';u-curyan.iu Substances
Heavy matats and
metalloids

[ Arsenic, Cadmium, Lead, Nickel, | CLEA UK

Salanium, Mercury, Chromium
Copper, Zinc

| Total Gyanide.

| CLEA UK
CLEA UK

_ﬁyanides

CLEA UK — Human Health Risk

In Movamber 2006 the Environment Agency released CLEA UK, the updated version of the original
CLEA software. The CLEA model and supporting documentation were onginally released by the
Department of Environment, Foocd and Rural Affairs (DEFRA) to provide a scienfifically based
framework for assessing chronic risks fo human health posed by land contamination within the United
Kingdaom,

The CLEA UK software is still ai the beta 1est stage at the lime of writing. As such, analytical results
for soils will be compared against published SGV's where available. SGV reports for benzene and
wylenes are currently in consultation,



All remaining contaminants are to be screenad against criteria derived using the CLEA LK model. All
assumplions and input parameters (bath toxicological and fate & transport) for these contaminanis, in
addition 1o full CLEA UK report surmiimaris.

CLEA UK Inpul Criteria

Residantial With Plant e

The input criteria used for the development of Assessment Criteria within CLEA UK is shown below:

Table 1.1a; CLEA UK Input Criteria — Residential with Plant Uptake

Eput Details Value
Land Use Residential with plant uptake
Butlding Type Typical House -
_Haneptur Female : ==
Age Class J BT
Exposure Duration G years
_ﬁwaghg Time G years
Cral Dhrect Soil Ingestion

Direct Soil Derived Indoor Dust Ingestion
Consurnption of Site Grown Vegetables
Congumption of Soil Attached to Site Grown Vegetables

Dermmnal Skin Contact with S-ui_l_ Derivad Indoor Dust
Skin Contact with Soil
Inhalation Inhala_tiun af Soil Derived Indoor Dust

Inhalation of Soil Derived Qutdoor Dust
Inhalation of S0l Yapours Indoors
Inhatation of Soil Vapours l:'j'uh:iﬁms

' Soil Type Loam

_pH . 2

Soil Organic Matlar 2.5%

A pH value of '8 as it Is considered to be representative of the prevailing soil conditions across the
gite. This value has been oblained by converting all pH values to hydrogen on concenfrations,
averaging them, and then using the product to complete the average pH.

Communzl Areas
CLEA UK Input Criteria — Country Park
Input Details Value g ]
Land Usea Couniry Park — Open Space |
Euildingm Ma Building
Recapor Female
Age Class 1-6 _ N
E;En;_ré Duraticn IE weeks
pueagng Te [ 6years B




CLEA UK Input Criteria — Country Park

Input Details | Value
Cral Direct Sail Ingestion
_ Direct Soil Derived Qutdaor Dust Ingestion
| Darmal Skin Contact with Soil Derived Qutdoor Dust

Skin Contact with Soil o

Inhalaticn Inhalathon of Soil Derived Duldear Dust
Euii Type Loam .
iy = _—
“Sail Organic Matter | 2.5% ]

In the area of open park it is considerad that the maximum exposura for a luman o the park will relate
io the use for communal activities such as camping. In such circumstances it is astimated that the
maximum time a single person could occupy a discrete area of the park would b 2 weeks out of the
year. During this tima it is assumed a female child will breath actively for ¥.5hrs outdoors and 16.5
passively puldoors. Accordingly the risk associated with this has been calculated.

Benzola)pyrene
Background

Far non-threshold contaminants, health criteria values (HCV's} are based upon excess lifetime cancer
risks (ELCR). The ECLR is the additional risk of developing cancer, due lo exposure to & toxic
substance over an individual's lifetime {i.e. an upper bound estimate of the prabability of developing
cancer dua to exposure to a particular substance). The HCV for benzolajpyrene recommended by the
EA for SSGV calculation s in the region of 107,

The CLEA UK model and its inputs are based on calculating an acceptable or minimum level of risk
froen pollutants within soil. However, in order lo satisfy the legal definition of contaminated land, an
unacceptable level of risk must be established. This can be achieved by increasing the ELCR on
which the benzo{a)pyrene HCV is based. There is no set mechanism for choosing an ELCR, itis
intangible, 2 scientific and political choice.

The loxicological data for benzo(ajpyrene recommended within DEFRA Tox Repart 2 is based upon
the WHO Drinking Water Standard {DWS) of 700 ng/L, which relates to an ELCR of 1x1 0™, Whilst the
WHO selected guideling values based on an upper bound ELCR of 10", they also considerad
concentraiions associated with ELCR of 107 and 107, suggesting that such values may be acceptable
for the derivation of DWS.

Sword e, al. undertook an extensive lileralure review, including information sourced from tha USEPA
{United States Environmental Protection Agency), the Mational Institute of Public Health and the
Environment in the Metherlands, the New Zealand Ministry for the Environment and the HSE. They
coneluded that the lower bound or minimal risk levels for benzo(ajpyrene are generally in the region of
1107 and 12107, whilst upper bound risk levels are more difficult 1o equate

Many countries and organisations use an ELCR of 1x10” as an upper bound level of ‘acceptable risk’,
and guidance from the EA also suggests that there may be some consensus in using this risk level
where it is determined appropriate. The use of an ELCR of 1x10° is generally regarded as
unacceptable, and therefore the risk range of 1x107 to 1x 10" may be regarded as representing a
tolerable risk region.

There are large uncertainty factors currently applied in the drinking water and air qualily slandards
ysed 1o derive the Index Doses presented within the TOX 2 Report {in particular the faclors of safety
ae detailed in section 3.32). This, coupled with the acknowledgement that 1%10™ is used by couniries
aulside the UK, makes this ELCR a reasonable chaice for inclusion as parl of the assassment.



The assessment has not taken inlo account the addifive effects of polyaromatic hydrocarbons,
Lead
The residential with plant uptake SGV for lead (450 mg/kg) is based upon the moadel derived by SEGH

{Society for Envirenmental Geochemistry and Health 1983, within DEFRA R&D Publication SGV 10},
The SGVY depends upon;

. The targst blood lead concentration and the degree of compliance within the overall
population;

" The blood lead attributable to sources other than on site soil exposure; and

. The slope of empirical relationship between blood lead concentration and soil lead

concentration (& value).

SEGH considered that the reascnable range of § values was between 2 and 5 pgidL per 1,000 pgig,
but that this value should be adjusted in light of parficular knowledge aboul & given siuation {'site
specific considerations’).

DEFRA have selected a defaull value for & of 5 pgidl per 1,000 pglg for the dervation of the
published SGV (5 is the most conservative value within the ‘reasonable range’ of & values reported by
SEGH).

| Selected 5 | Calculated Tier 2 SSAC Log(SSAC)
Value (mgikg)
B 577 ' 2 761
3 770 2386
2 | 1,155 3.063

S8AC have been calculated using & values of 2, 3 and 4 (above). For this site the § value is reduced
ta 3 {still within the Teasonablie range of & values’ as reported by SEGH)

Cyanide

Assessment of Chronic Exposyre to Cyanides - Overview

Generic assessment crleria have been derved using CLEA UK (bata) for marganic cyanide
{free cymnide). Input parameters are pH T and S0M 2.5 %

Oral / dermal pathway: 158 mgikg
Inhalation pathway 142,000 mylkg
Integrated criteria: 159 mg'ko

in the absence of DEFRA toxicity data for complex cyanide, this value is also used for assessing
chronic risks to complex cyanide

Acute Exposure

The TOI's for inorganic cyanide {taken from DEFRA Tox. Report 3) are derived for chronic (long term)
exposure to free cyanicde. Tox. Report 5 states that ‘cyanide has high acute toxicity, and short term
@¥posure is an important gonsideration when assessing the risks from solls contaminated with
cyanide’. CLR10 stales that the risk from acule exposurs to free and simple cyanides are higher than
the risks from chronic exposure



Assessment of Acule Exposure 1o Free Cyanide

The lowest reported fatal oral dose for humans is 0.56 ma'kg bw'' (Tox Rpt 5). Cyanide toxicity resulis
from inhibition of cytochrome oxidase, limiting the absorplion of axygen at the callular level

The approach taken by Massachusetts Department of Environmental Protection {MADEPR, 19%2) has
been followed. A safety factor of 50 has bean applied Lo the lowest reported ahsorbed lethal dose (in
humans), to afiow for LOAEL 1o NOAEL extrapalation, and for the varying sensitivity between different
hiumans:

Lowest reported absorbed lethal dose 0.56 mgkg bw’
LOAEL 1o MOAEL LFaf 5
Human to sensitiva human LIF af 10

Estimated No Adverse Effect Absorbed Dose (sensitive human) = 0.0112 mg/kg bw’

SSAC,.e = Estimated no effect dose x body weight of chikd

Mass of sail ingesied
Baody weight has been selecied for a 5 to 6 year okd child (20 kg)

As stated within CLR10 {para. 5.21), ‘where separale short term effects from exposura to
contamination are known, it may be advisable lo consider a one-off high soil ingestion rate, wilven
deriving site specific assassment criteria’. Soll pica data (defiberately high soll ingestion rate) has been
sourced from the USERPA (2002). The USEPA state that ‘information on the amount of soil ingested by
children with abnormal soll ingestion bahaviour is limited. However, some evidence suggesls thal a
rate on the order of 10 g/day may naot be unreasonable’. This value (10 g) has therafore been taken as
an upper bound (most conservative) estimate for pica amargst children,

Using these values, an assessment criteria for acule exposure 1o free cyanide of 22.4 kg is
derivad. This value is derived using & very conservative value for pica amongst children.

Assessment of Acute Exposure 10 Complex Cyanide

Whilst complex cyanides are nol aculely toxic, they may release free cyanides under certain
ervironmental conditions. Until DEFRA release complex cyanide toxicity infarmation, an assessment
eriteria for complex cyanide has been derived based upan predicting the polential concentrations of
free cyanide that may be liberated, and assessing the risks these concentralions may pose 1o human
nealth,

This approach is based upon a methied autlined within the SNIFFER frarmework (2000}
SSAC comptan) = SSAC 1eq x (Ky + 1)
\We have selected a K, valus of 9.9 em’lg, sourced fram the USEPA database. Based upon an SSAC

loe aoute exposure to free cyanide of 224 mgikg, this results in an SSAC for acule exposure o
complex cyanide of 244 mafkg.

SUMMEry

Determinand "1 chronic Exposure Acute exposure ]
Residential | Gommerciall | Residential | Commerciall |

_ Industrial | | Industrial |

T R i Ty e T

" Gomplex Cyanide ___._ (beta}, for inorgantc ':J"_E'”ME | 244 mglkg ] At

4 eyl riskes anse frorn @ one-ofl high sl ingasban @b, bya chid, & themalone ana nol apphcsble 10 1hs land use soanano,



it should be noted that no free cyanide analyses in the original assessmenl exceeded 4mgikg and
therefore the above is included for completeness as it will not alter the overall assessment.

Refarances

MADEP (1992) 'Background Documentation for the Development of an "Available Cyanide®
Benchmark Concentration® (hitp:/fwww.mass_ govidep/loxicsicn_soil btm);

SNIFFER Eramework (2000) Framework for Deriving Numeric Targeis o Minimise the Adverse
Human Health Effects of Lang-term Exposure to Contaminants in Soil. Final Report No. SR 99(02);

USEPA (2002) 'Child Specific Exposure Faclors Hamdbook'; and

DEFRA (2002) Contaminanis in Soil: Collztion of Toxicologieal Data and Intake Values for Humans.
Inorganic Cyanide. R & D Publication TOX 5.



Cm—

Determinand Units | Mumber of samples tested S5AL Number of Exceedances
Residential With Plant Uptake
Bacle Grourd Cxif Made Grourd Cxift Made Graund Cardt
Arsepic mp'kn 174 4 104 165 G a
[ Cadrmium mokg 174 3 7.84 7.84 0 a
Chomiam gk 174 * 120 512;5 0 0
Lead kg 174 # 170 FiLt Z ]
ey T 174 21 .70 6.70 2 [
g g 174 2 521 53.6 3 o
Copoer mpn 174 21 EET v 1 o
Zine mokg 174 21 286 286 B b
Selermim mkn 174 A | X6 334 1] i}
Arute Cyanide makg 167 20 224 2.4 0 0
Tokal Monchydric Phenots " Mk 174 21 34100 39900 0 3
Crestls mghg 165 a0 3740 740 0 0
e g 35 2 0877 D.ETT ¥ 1
Talene mp%Q 35 2 a0us B i} i
Ethyl Banzane mokg 145 2 A01 401 0 0
Hyleres © mg.lrkg 35 2 104 184 1 ]
Paphthatene gk 185 20 4.58 4.58 a4 5
Acenaphinylens ki 186 20 #.53 D53 18 1
Acenaphihane kg 166 20 19.6 19,6 b b
Flicrerie kg 165 20 25 2.5 5] 1]
Phienanthrars miag 166 20 227 227 5 o
Aathracana mg'kn 166 20 1644 16410 2 n
Fligranibens mg'’kn 165 20 40 = | 3 i}
Pyrena maky 168 0 929 9 2 5
Benzofajanthmcens mipkg 154 H 100 10,0 22 1
Chrysene kg 166 2] 588 5.55% 52 3
Bercaibifiusranthens gk 166 ] 110 1.0 28 5
Benzeqk ucranthens Mok 166 20 17 1.7 16 1
Benzolajpyrene makg 166 20 114 11.4 22 1
Indenol Z3-cdipyrEne — 156 20 1.7 1.7 17 r
Dibenzishjanthracens * Mmoo 186 20 1.4 1.4 10 TP
Brrmalghijpendone rigikg 166 20 a4 B4 22 i
Alphatic EC 54 ek o o 454 458 :
| Aliphatic EG 6-8 maghg o D 1.3 1.8 : 3
Aliphatic EC 810 g 101 32 41 4.1 101 az
Bphatic EC 10-12 kg 101 az 24,2 565 13 *
ARghatic EC 12-16 mo'ko 101 az a7 7 g 2
Aliphatc EC 1635 makg 0 ] 25300 25300 .
Aromatic EC 57 kg o 0 1.33 1.33 F
Arpenalic EC 7-8 makg g 0 147 147 = -
Aromatc EC 810 maikg w 5z 117 317 10 1
| Aromatic EC 10-12 makg m a2 5.65 5.65 L -
Arcrmatic EC 12-18 gk 1 32 172 17 10" 52°
Aromatic EC 16-21 migfg 101 a2 W0 190 19 5
fereralic EC 21-35° mokg 101 32 257 257 73 z
Trimethyl Benaene® makg 35 2 187 T 3
PEB — Tatad 7 Congenars mgikg 17 A 04 T 1 b




Daterminand Units Nusmber of samples tested SSAC 1H_umbwulE:muann:aE
Coundry park
| Made Gmund Dirift Waa Ground Drsdt Mada Ground Drift
[ Arseric miakg 174 2 25.7 7 1 o
| Cadmium Frgkg 174 21 3.9 388 a o
Chramium kg 174 M 217 -7 { i}
| Lead mpkg 174 21 710 T > o
Mercary mgkg 174 2 184 184 [ 0
Mickal mgkn 174 g 872 E7.2 b 0
_gmpa ma'ko 174 8| 5510 A0 1 a
T kg 174 H 8810 BR1D ] i
| Selenium kg 174 b | o A0 i} 0
St Cyanioe makg 157 m 224 224 0 ]
Total Monohydric Prerols® mpikg 175 i 41804 41800 i 0
Cresois Mg 166 20 2an0 300 a L]
| Benzane mokg a5 2 9.5 149.5 a 0
' Tolusna mag’kn k] 2 13600 13400 0 0
Etfiyl Barwens gk 35 3 470 £970 0 0
Hlenes© gk a5 2 12300 12300 o o
Haphshalene kg 185 20 1360 136 £ i
Acenaphimyiens mofkg 16 20 1420 14240 o i
Acznaphihens ma'kn 166 M 1420 1420 1] i
Floonsrit makg 165 p2y 2800 2800 1 0
Phenanthrens moyky 168 2 1420 1420 a i1
Anfracena gk 166 20 2800 2800 i a
Fuoranthene kg 166 20 1420 1420 2 0
Pyrens mgkg 166 20 1420 1420 2 &
Banzniajanthracsre (ETER 166 20 4.2 14,2 17 1
Cheyseng mo'ka 166 20 14.2 4.2 26 1
Berzo(hjfuomnihens mg'kg 166 20 142 142 22 2
Benzolk uoranthans kg 184 20 14.2 14.2 16 o
' Benzolalpyrene mgkg 1 n 142 142 18 1
Indenn(123-cpyrens megikg 165 20 14.2 142 15 o
Dibenz(an)anthracens inigyhig 166 20 142 14.2 B o
Benzodghijpeniana miphg T 20 Fili] 7.4 1 0
Aliphatic EC 5-6 mof i 0 67100 7100
Aliphatic EC -8 m'kn 0 i B7100 67100
Aliphatic EC B-10 rgyki 101 3z 1440 1440 1
SEphatic EC 10-12 makg 101 32 1440 1440 i
Alghatic EG 12-16 kg 1 az 1440 1440 1
Aliphatis EC 16-35 k) & 7 SRR 2EA00
Aromatic EC 57 mig 0 o  zafg 2870 E
Areenalic EG 7-8 mpkg o ) 2A71) | mam
Aromatic EC 8-10 mo'hg M iz 575 5% 1 ]
framatc EC 10-12 kg 101 32 575 575 & o
Aromatic EC 12-16 mgky 101 2 575 575 5 0
" Aroratic EG 18-21 makg 101 a2 431 431 " 1
Aroeratic EG 21-35" Mgk 101 a2 431 431 17 1
Trimethyl Banzana® ik 35 2 03 700 D a
FCH — Tokd 7 Congenees mokg 17 4 -:}.14__ — .14 1 i




sme

Has a TEF of 1,0 wilh regard b2 BAF and therefare et as the same S3A0
Usas 1 3 & rimelhy benzene as has a lower S54AC than 1 2 4 rmathvd penzens
Uses p-Xyleng as moal conservalive

Limit of detection for TPH bands {10mo'kg) is grealer than the 5540



CLEA UK - Justifications

Aliphatic EC 5-6

Toxicity data from TPHCWG, Volume 5 {(1999). Inhalation TDI amended from 18,400
ugim?® to 5,122 pg/kg bwiday, to account for UK adult body weight and inhalation rate
(based on a 70 kg adult inhaling 20 m” of air a day). Cral and Inhalation MDI
assumed to be 0.8 TDIL

Briggs model used for soil to plant concentration factors, as Log Kow = 4.5, Dust
enrichment factors used as EC fraction deemed to be lipophillic.

Fate & transport data taken from TPHCWG, Volume 4 (1987). Data converted to
CLEA UK required format using USEPA (2001) equations, where required.

Aliphatic EC 6-8

Toxicity data from TPHCWG, Volume 5 (1999). Inhalation TDI amended o account
for UK adult body weight and inhalation rate (method as per Aliphatic EC 5-6). Oral
and Inhalation MDI1 assumed to be 0.8 TDIL.

Briggs model used for soil to plant concentration factors, as Log Kow < 4.5. Dust
enrichment factors used as EC fraction deemed to be lipophillic.

Fate & transport data taken from TPHCWG, Volume 4 (1997). Data converted to
CLEA UK required format using USEPA (2001) equations, where required.

Aliphatic EC 8-10

Toxicity data from TPHCWG, Volume 5 (1899). Inhalation TD| amended to account
for UK adult body weight and inhalation rate (method as per Aliphatic EC 5-6). Oral
and Inhalation MD| assumed to be 0.8 TDI.

Numeric soil to plant concentration factors used, as log Kow > 4.5, Travis & Arms
moadel (1988) used to estimate plant uptake to leafy tissues. Briggs model used to
estimate root uptake (with EA reduction factor of 0.01). Dust enrichment factors used
as EC fraction deemed to be lipophillic.

Fate & transport data taken from TPHCWG, Volume 4 {(1957). Data converted lo
CLEA UK required format using USEPA (2001) equations, where required,

Aliphatic EC 10-12

Toxicity data from TPHCWG, Volume 5 {1889). Inhalation TDI amended to account
for UK adult body weight and inhalation rate {method as per Aliphatic EC 5-6). Cral
and Inhalation MDI assumed to be 0.8 TDI.

Numeric soil to plant concentration factors used, as log Kow > 4.5. Travis & Arms
model (1988) used to estimate plant uptake to leafy tissues. Briggs model used to
estimate root uptake (with EA reduction factor of 0.01). Dust enrichment factors used
as EC fraction deemed to be lipophillic.

Fate & transport data taken from TPHCWG, Volume 4 (1997). Data converted to
CLEA UK required format using USEPA (2001) equations, where required.



Aromatic EC 10-12

Toxicity data from TPHCWG, Volurme 5 (1993). Inhalation TDIl amended to account
ior UK adult body weight and inhalation rate (method as per Aliphatic EC 5-8). Oral
and Inhalation MDI assumed to be 0.8 TDI,

Briggs model used for soil lo plant concentration facltors, as Log Kow < 4.5. Dust
enrichment factors used as EC fraction deemed to be lipophillic.

Fate & transport data taken from TPHCWG, Volume 4 (1987). Dafa converted to
CLEA UK required format using USEPA (2001) equations, where required.

Aromatic EC 12-16

Toxicity data from TPHCWG, Volurme 5 (1999). Inhalation TDI amended to account
for UK adult body weight and inhalation rate (method as per Aliphatic EC 5-6). Oral
and Inhalation MDI assumed to be 0.8 TDI,

Briggs model used for soll to plant concentration factors, as Log Kow < 4.5. Dust
ennchment factors used as EC fraction deemed o be pophillic.

Fate & transport data taken from TPHCWG, Volume 4 (1887), Data converted to
CLEA UK required format using USEPA (2001) equations, where required.

Aromatic EC 16-21

Toxicity data from TPHCWG, Volume 5 (1998). Oral MDI assumed to be 0.8 TDI.
Numeric soll to plant concentration factors used, as log Kow > 4.5. Travis & Arms
model (1988) used to estimate plant uptake to leafy tissues. Briggs model used to
estimate root uptake (with EA reduction factor of 0.01). Dust enrichmen! factors used
as EC fraction deemed to be lipophillic,

Fate & transport data taken from TPHCWG, Volume 4 (1997). Data converted 1o
CLEA UK required format using USEPA (2001} eguations, where required.

Aromatic EC 21-35

Toxicity data from TPHCWG, Volume 5 (1898). Oral MDI assumed to be 0.8 TDI.
Mumeric soil to plant concentration factors used, as log Kow > 4.5, Travis & Arms
model (1988) used lo estimate plant uptake to leafy tissues. Briggs model used to
astimate root uptake (with EA reduction factor of 0.01). Dust enrichment factors used
as EC fraction deemed to be lipophillic,

Fate & transport data taken from TPHCWG, Volume 4 (1997). Data converted to
CLEA UK required format using USEPA {2001) equations, where required,

Benzola)pyrena

Toxicity information taken from DEFRA toxicology report. Fate and transport
information taken from draft EA technical report P5-079/TR1.

Numeric soil to plant concentration factors used, as log Kow = 4.5, Travis & Arms
model {1988) used to estimate plant uptake to leafy tissues. Briggs moded used to
estimate root uptake (with EA reduction factor of 0.01). Dust enrichment factors used
as deemed to be lipophillic,

Naphthalene

Toxicity information taken from DEFRA toxicology report. Fate and transpor
information taken from draft SGV report.

Briggs madel used for soil to plant concentration factors, as Log Kow < 4.5 Dust
anrichment factors used as deemed 1o be (marginally) lipophillic.



Phenanthrene

Index dose amended from benzo{a)pyrene value, using TEF of 0.001 (Malcolm &
Dobson 1994). Fate and transport information taken from draft EA technical report
P5-079TR1.

Numeric soil to plant concentration factors used, as log Kow = 4.5, Travis & Arms
model (1988) used to estimate plant uptake to leafy tissues. Briggs model used to
estimate root uptake (with EA reduction factor of 0.01). Dust enrichment factors used
as deemed to be lipophillic.

Fluoranthene

Index dose amended from benzo(a)pyrene value, using TEF of 0.001 (Malcolm &
Dobson 1994). Fate and transport information taken from draft EA technical report
P5-07TR1.

Numeric soil to plant concentration factors used, as log Kow > 4.5, Travis & Arms
model! (1988) used to estimate plant uptake o leafy lissues. Briggs model used fo
estimate root uptake (with EA reduction factor of 0.01). Dust enrichment factors used
as deemed to be lipophillic.

Pyrene

Index dose amended from benzola)pyrene value, using TEF of 0.001 (Malcolm &
Dobson 1994), Fate and transport information taken from draft EA technical report
P5-079/TR1.

MWumeric soil to plant concentration factors used, as log Kow > 4.5. Travis & Arms
model (1988) used to estimate plant uptake to leafy tissues. Briggs model used lo
estimate root uptake (with EA reduction factor of 0.01). Dust enrichment factors used
as deemed to be lipophillic.

Chrysene

Index dose amended from benzo{a)pyrene value, using TEF of 0.1 (McClure &
Schoeny 1995), Fate and transport information taken from draft EA technical report
P5-072TR1.

Murneric soil fo plant concentration factors used, as log Kow = 4.5. Trapp & Maithies
model (1995) used to estimate plant uptake fo leafy tissues. Travis & Arms model
{1988) used to estimate rool uptake. Dust enrichment factors used as deemed lo be
lipophillic.

Benz{a)anthracene

Index dose amended from benzo{ajpyrene value, using TEF of 0.1 (McCiure &
Schoeny 1995). Fate and transport information taken from draft EA technical report
P5-0T9TR.

Numeric scil to plant concentration factors used, as log Kow > 4.5, Travis & Arms
model (1988) used to estimate plant uptake to leafy tissues. Briggs model used to
estimate root uptake (with EA reduction factor of 0.01). Dust enrichment factors used
as deemed to be lipophillic



Zinc

Toxicity data (oral TDI) taken from Dutch RIVM toxicity report (711701025). Solubility
taken from BPRisc database. Kd from USEPA. Numeric soil to plant concentration
factors from USEPA.

Inorganic Cyanide

Toxicity information taken from DEFRA toxicology report, Solubility and Kd taken
from USEPA database and BPRisc dalabase. Mumeric soil to plant concentration
factors from BPRisc database.

Barium
Oral and inhalation TDI data taken from USEPA RiD's. Oral MDI taken from
published Dutch RIVM data (derived from UK estimate), inhalation MD| assumed to
he 0.8 TDI. Kd from USEPA. Numeric soil to plant concentration factors from
USEPA.

Vanadium

Oral TDI data taken from BPRisc database (sourced from USEPA Oral RfD). No MDI
data available, therefore oral MDI assumed to be 0.8 TDI,

Solubility data from USEPA, Kd value from BPRisc database. Numeric soil to plant
concentration factors from USEPA,

MTBE

Inhalation TDI taken from BPRisc database (sourced from USEPA Inhalation RfD).
No MDI data available, therefore inhalation MDI assumed to be 0.8 TDI.

Fate and transport information taken from BPRisc database (boiling point from
USEPA database). Briggs model used for soil to plant concentration factors, as Log
Kow = 4.5. Dust enrichment factors nolt used, as contaminant deemed to not be

lipophillic.

Thiocyanate

Toxicily data {oral TDI) taken from Dutch RIVM toxicity report (7117010235).

Fate and transport information taken from USEPA database. Briggs model used for
soil to plant concentration factors, as Log Kow < 4.5. Dust enrichment factors nof
used, as contaminant deemed to not be lipophillic

Chlorobenzenes (total)

Toxicily data taken from Dutch RIVM toxicity report (711701025). MDI derved using
Dutch background information. Fate and transport cata taken from USEPA database.
Briggs model used for soil to plant concentration faclors, as Log Kow < 4.5, Dust
enrichment factors not used, as contaminant deemed to not be lipophillic.

1,2 4-Trimethylbenzene
Toxicity data taken from USEPA database (sourced from USEPA RiD's). No MDI
data available, therefore oral MDI assumed to be 0.8 TDI, Fate and transport data
\aken from USEPA database. Briggs model used for soil to plant concentration
factors, as Log Kow < 4.5. Dust enrichment factors used, as contaminant deemed to
be (marginally) lipophillic.



2,3,7,.8-TetraCDD

Toxicity information {oral TDI and MDI) taken from DEFRA tox reporl.

Fate and transport information obtained from USEPA database. Numenc soil to plant
concentration factors used, as log Kow > 4.5. Travis & Arms model (1988) used lo
estimate plant uptake to leafy tissues. Briggs model used estimate rool uptake (with
EA reduction factor of 0.01). Dust enrichment factors selected.

1,2,3.7,8,.9-HexaCDD

Toxicity information {oral TDI and MDI) taken from DEFRA tox report.

Fate and transport information obtained from USEPA database. Numeric soil to plant
concentration factors used, as log Kow = 4.5, Travis & Arms model (1988) used to
astimate plant uptake to leafy tissues. Briggs model used estimate root uptake (with
EA reduction factor of 0.01). Dust enrichment factors selected.

OctaCDD

Toxicity information (oral TDI and MDI) taken from DEFRA lox report,

Fate and transport information obtained from USEPA database. Numeric soil to plant
concentration factors used, as log Kow = 4.5, Travis & Arms model (1988) used to
estimate plant uptake to leafy tissues. Briggs model used estimale root uptake (with
EA reduction factor of 0.01). Dust enrichment factors selected.

2.3,7,8-TetraCDF

Toxicity information (oral TDI and MDI) taken from DEFRA tox report.

Fate and transport information obtained from USEPA database. Numenc soil to plant
concentration factors used, as log Kow > 4.5, Travis & Arms model (1988) used to
estimate plant uptake to leafy tissues. Briggs model used estimate root uptake {with
EA reduction factor of 0.01). Dust enrichment factors selected.

1,2.3,7,8-PentaCDF

Toxicity infarmation (oral TDI and MDI) taken from DEFRA tox report.

Fate and transport information obtained from USEPA database, Numeric sail to plant
concentration factors used, as log Kow = 4.5, Travis & Arms model (1988) used to
estimate plant uptake to leafy tissues. Briggs model used estimate root uptake (with
EA reduction factor of 0.01). Dust enrichment factors selected.

2,3,4,7.8-PentaCDF

Toxicity infarmation (oral TDI and MDI) taken from DEFRA tox report.

Fate and transport information obtained from USEFA database. Numeric soil to plant
concentration factors used, as log Kow = 4.5, Travis & Arms model (1988) used to
estimate plant uptake to leafy tissues. Briggs model used estimate root uptake (with
EA reduction factor of 0.01). Dust enrichment factors selected.

PCB’s (sum of 7 indicator congeners)

Toxicity information (oral and inhalation TDIl, and MDI) taken from Dutch RIVM
toxicity report (711701025). Fate and fransport information obtained from USEPA
database. Numernic soil to plant concentration factors used, as log Kow = 4.5. Travis
& Arms model (1988) used to estimate plant uptake to leafy tissues. Briggs model
used estimate root uptake (with EA reduction factor of 0.01). Dust enrichment factors
selected.
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