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Stakeholder Workshops

This document presents the feedback received by the project team via the three stakeholder
workshops that were held in connection with the project. Each workshop was held after the delivery of
an individual Work Package (WP) to Defra, enabling the project team to present the research project
as it progressed and to gain wider contaminated land community feedback on the approach being
taken. The three workshops were held on the following dates:

e WP1 Workshop was held on 16™ November 2012
e WP2 Workshop was held on 4" February 2013
e WP3Workshop was held on 2" May 2013

Attendees at the stakeholder workshops included members of the project team (see above), members
of the project’'s Steering Group, and representatives/individuals from a variety of trade and
professional organisations involved in the management of land contamination (as well as local
authorities, learned societies and university departments).

The Steering Group consisted of individuals from the following organisations:

Department for Environment, Food and Rural Affairs (Defra)
Department for Communities and Local Government (DCLG)

Welsh Government (WG)

Environment Agency (EA)

Natural Resources Wales (NRW)

Public Health England (PHE, formerly the Health Protection Agency)
Food Standards Agency (FSA)

Homes and Communities Agency (HCA)

Individuals and organisations representing the wider stakeholder community who were also invited to
send representatives to the workshops included the following:

Association of Geotechnical and Geoenvironmental Specialists (AGS)
British Geological Survey (BGS)

British Land Reclamation Society (BLRS)

British Property Federation

British Standards Institution (BSI) - EH/4 Soil Quality Committee
British Toxicology Society (BTS)

Chartered Institute of Environmental and Water Management (CIWEM)
Chartered Institute of Environmental Health (CIEH)

Chemical Industries Association (CIA)

City of London Law Society

Civil Engineering Contractors Association (CECA)

Committee on Toxicity (COT)

Energy Institute

Environmental Industries Commission (EIC) — Contaminated Land Working Party
Environmental Protection UK (EPUK) — Land Quality Group
Geological Society of London (GeolSoc)

Greater Manchester Contaminated Land Officers Group

Health and Safety Laboratory (HSL)

Home Builders Federation (HBF)

Institution of Civil Engineers (ICE)

Institution of Environmental Sciences (IES)



Local Authorities - East Midlands Region

Local Authorities - East of England Region

Local Authorities— London Region

Local Authorities - North East Region

Local Authorities - South Coast Region

Local Authorities - South East Region

Local Authorities - West Midlands Region

Local Authorities - West of England Region

Local Authorities— Yorkshire Region

National House Building Council (NHBC)

North-West Brownfield Remediation Forum (NWBRF)
Planning Officers Society

Professor Chris Coallins, University of Reading
Professor Len Lewy, Cranfield University

Professor Paul Nathanail, University of Nottingham
Professor Simon Pollard, Cranfield University

Register of Ground Engineering Professionals (ROGEP)
Royal Institution of Chartered Surveyors (RICS)

Royal Society of Chemistry (RSC) — Toxicology Group
Royal Town Planning Institute (RTPI)

Society for Environmental Geochemistry and Health (SEGH)
Society of Brownfield Risk Assessment (SOBRA)
Society of Chemical Industry (SCI)

Soil and Groundwater Technology Association (SAGTA)
Specialist in Land Condition (SiLC)

UK Contractors Group (UKCG)

UK Environmental Law Association (UKELA)

Waste and Resources Action Programme (WRAP)
Welsh Contaminated Land Working Group

It should be noted that not all of the invited stakeholder individuals / organisations attended all of the
workshops. It should also be noted that the feedback has been anonymised.



STAKEHOLDER WORKSHOP 1 FEEDBACK

Introduction

As part of Defra Research Project SP1010 — Development of Category 4 Screening Levels,
there was a requirement to hold three stakeholder workshops. This is a summary of the
results from Stakeholder Workshop 1.

Stakeholders attending the workshop were given a series of presentations detailing proposals
for the development of Category 4 screening levels (C4SLs) as part of Defra Research
Project SP1010. The presentations were a summary of the draft Work Package 1 report that
had recently been submitted to Defra. The purpose of the stakeholder workshop was to get
feedback on the proposed methodology and options for deriving C4SLs and the reasoning
behind the methodology. The presentations covered the following subjects:

e Exposure Modelling

e Toxicology

o Lifetime Averaging and Public Open Space
e Setting C4SLs

After the presentations, the stakeholders were divided into three groups and were then given
the opportunity to ask questions about the presentations and provide comments and
feedback. The following list summarises the questions, comments and feedback that was
captured by the presenters during the feedback sessions under the different subject areas.
Also provided in separate appendices are the questionnaire that stakeholders were requested
to complete (Appendix 1) and a summary of the results received from the stakeholders
(Appendix 2).
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12.
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15.

FEEDBACK

EXPOSURE MODELLING AND LIFE TIME AVERAGING AND PUBLIC
OPEN SPACE

What is the overall effect of the suggested modifications on the C4SL? E.g. Isita 10x or 100x
increase compared to SGVs?

Changes are proposed to both exposure modelling and how toxicology is considered. People
appear generally more comfortable with changes to the exposure modelling than toxicology
Why are we producing one C4SL number and not a distribution of exposures that could be
compared with a distribution of measured soil concentrations? We discussed whether this
was practical at GQRA stage. The comment was made that we are looking for screening
values that are simple to use, so maybe this would be something that would be more
appropriate for DQRA?

Johnson & Ettinger model. Out of all the uncertainties that we have presented there appears
to be the greatest level of conservatism associated with the J&E model. Why are we not
proposing to reduce conservatism/modify this approach for the C4SL? Mention was made of
Steve Wilson’s paper — are we accounting for this. We replied that this was very useful for
DQRA when foundation type was known but may not be useful for derivation of generic
screening values. There then followed much debate about whether a less conservative
approach should be adopted but people appeared to be generally comfortable with the
suggestion that J&E was not worth the bother of changing. There was a suggestion that radon
concentrations in soil vapour vs indoor air concentrations could be used to assess accuracy of
J&E for UK buildings or possibly to define alpha factors (this would constitute a small research
project in its own right).

Soil ingestion. Some disagreement that soil ingestion rate was likely to be lower in winter.
Justification was that wetter soils meant that more soil would be tracked into house in winter.
Some discussion over differences in receptor behaviour — e.g. people with dogs or cats tend to
get more tracked back soil in winter and it also depends on whether you take your shoes off in
the house.

Relative bioavailability (RBA) — there was a general general nervousness about using an RBA
< 100% - it was widely considered that there is not enough data to support this for a generic
screening value. Support was expressed for incorporating generic RBA numbers IF this could
be based on UK soil data

Allotments Exposure Frequency — recommendation to check rationale in CLR10

Dermal contact soil adherence factor — Is the central tendency value the geomean or
arithmetic mean — use of arithmetic mean preferred but this would depend on the distribution
of the data (if this can be determined)

Dermal absorption factor for BaP - New Zealand use a value of 7% that is worth considering

. If we are having such heavy reliance on USEPA guidance — why are we not deriving dissolved

phase and vapour phase screening values for chlorinated compounds such as TCE or VC?
Should we at least signpost the possibility of risks from groundwater?

How are we going to assess risks from lead. Will we use IEUBK?

Public open space. Some stakeholders were reluctant to automatically rule out tracking back
of soil. Possibility of assuming 100 mg/d soil ing rate whilst on POS and 60 mg/d soil derived
dust (from tracked back soil) whilst back at home was discussed. Many people appeared
uncomfortable with the assumption of no tracked back soil for POS scenario.

Public open space. There are so many potential scenarios, there should be C4SL for at least
3 or 4 POS scenarios.

Public open space — dog walker is likely to be the most persistent user of open space.

Public open space. What about ingestion of blackberries?
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Use of the term “acceptable” — this was in the invitation letter to stakeholder meeting — should
it be removed from the report? (ls it in the SG?)

The term “unacceptable risk” in NPPF has a different meaning to that used in Part 2A. In
NPPFit equates not suitable for use and unsafe.

What modifications are deemed appropriate is dependent on whether or not the C4SL are
intended to be used in planning.

If we want to change the ELCR used for C4SL from 1 in 100,000 to 1 in 10000 we should
consider the monetary impacts of doing so —i.e. what is the cost (of operation /post-care etc)
associated with cancer?

Why not issue a probabilistic version of CLEA for people to use to derive C4SL and SSAC?
Plant uptake factors — have we considered the uncertainty in these? Will we be reviewing
these for derivation of the C4SL?

Soil ingestion — how about testing the sensitivity of using a Beta distribution for soil ingestion
rate/exposure frequency indoor and outdoor?

It was stressed that we need to be very careful about how we explain the difference between
GACs and C4SLs (i.e. how would we do this in a way that was accessible to the public).
Concern was expressed about using less conservative parameter values for assessment of
consumption of home-grown produce as home-growing is on the increase. Is this quite recent
increase (driven by lifestyle choices and austerity) likely to be captured in the most recent diet
study data that we are proposing to use? [this was raised by several delegates in different
groups]

Would it be possible to generate residential C4SLs with and without consumption of home-
grown produce?

Will we assess ‘future-proofing’ of the assumptions underpinning our C4SLs? E.g. Relating to
climate change and potential changes in social habits

We need to be very careful in how we define levels of risks (importance of communication
again!). “Acceptable risk” is a phrase that we should be using (this is defined on a personal
level)

Would lenders provide funds for development on land assessed by C4SLs (i.e. based on more
than minimal risk). Have lenders been consulted? Issue of liability

Would we take a different approach if we were developing screening levels for planning rather
than Part 2A??

We should clearly flag the aspects of exposure assessment that remain precautionary
Rainfall data could be used to estimate time spent outdoors (data for Wolverhampton has
been compiled for recent asbestos project)

Pharma trials were suggested as a source for data on dermal absorption

Concern was expressed that C4SLs were being developed for Part 2A but that they may be
used for planning/development assessments; do they represent “safe” levels?
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TOXICOLOGY

Risk Assessment is technical, Risk Evaluation involves judgements using the technical risk
assessment. To set LLTCs and C4SLs you need both risk assessment and risk evaluation.
The framework includes both, therefore some judgements are going to be needed.

A general framework for the UK is needed so that others can derive LLTC and C4SLs for other
substances

Can the framework be used by non-toxicologists to derive LLTCs and C4SLs for all the other
chemicals for which SGV/GACs exist, or has it been derived so toxicologists need input?

The public are always ok with numbers that are lower and more conservative. How are we
going to communicate the fact that numbers are being allowed to increase? Risk
communication should be an important part of this project.

It is likely that when C4SLs are calculated for the six substances in this project, this will deal
with the issues in contam land evaluations, SGVs/GACs for other substances are usually
adequate for screening purposes — 4 or 5 people said this during the afternoon, including HPA.
What are you going to do about mixtures and the reality that people are exposed to many
substances at the same time?

Person 1: UK SGVs are similar to those used in other countries, therefore why do we need to
change them?

Person 2: Actually no they are not similar, and the HCVs are very different (sometimes orders
of magnitude different) in other parts of the world.

Can you explain the difference between using CSAFs and Margin of Exposure, as it is not
clear.

Person 1 - How do you decide which risk assessment approach is appropriate? Person 2 - In
reality when performing risk assessment it is useful to do both approaches (CSAFs and MoE)
side by side and then the choice of an MoE (which is more flexible) can be informed by the
CSAFs.

Who is going to define what ‘X’ should be for the BMD approach?

We should always aim to protect the child in risk assessment, largely due to the difficulties in
communicating risk with parents. | am not comfortable about changes which might suggest we
would not be doing this. Risk perception by the public in performing lifetime averaging should
be considered. Also parental exposure and foetal exposure must be considered.

| would be comfortable with changing the exposure parameters, but not the toxicology
parameters. Because it is easier to understand the exposure changes in the context of daily
living etc. and common sense i.e. days children play out and how much is ingested etc are
things | can understand.

The analogy of the cliff edge could be useful in communicating risk, can you build on this and
better define it as to where SPOSH would be in relation to C4SL?

Why are you not using probabilistic modelling of the toxicology data? What you are doing is
dumbing down the science, when a better more probabilistic approach could be taken to
modelling the toxicology data.

In changing the toxicology data you are now magically saying higher numbers are possible,
which is what DEFRA want. Isn’t it just a fix to meet their ends and why wasn’t it done before?
Different curves can be fit to sparse toxicology data that can lead to large differences in
outcome, how are you going to judge best fit?

There have been evaluations of some of the substances that have not been taken into account
in EA 2009 reports, these should be reviewed and included.

Decision makers such as contaminated land officers and LA’s were excluded in 2010-11 from
the consultation on the changes to Part2A guidance and discussions on the need for C4SLs.
Do we know what we are getting involved with?

How will we know we are in Cat 4 with these new numbers when Cat 3, 2 and 1 are not
defined?
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If we implement all changes to tox and exposure, the numbers will be too high.

What approaches (NOAEL or BMD) are used in other countries?

What approaches are used in other areas such as foods, water, air quality etc. | would like the
approaches in contam land to be the same, so | compare relative risks from different sources
Who else uses CASFs?

How does using a ELCR work?

Should we be combining exposures from different routes or keeping them separate. We
should be more transparent about the relative contributions of different routes. General
feedback was from all groups that they understood the BMD approach and that it was a good
approach to use. More explanation (and practical examples) on use of MoE approaches
needed.

Where do the current bandings (<10,000 — may be of concern) come from?

Are we going to take this new methodology to the committees

Summary reponses for specific questions asked:

Use BMD modelling rather than NOAELs and LOAELSs to derive toxicological criteria, where
possible.

Use chemical-specific adjustment factors (CSAFs), rather than default uncertainty factors, to
derive toxicological criteria, where possible.

Use a higher ELCR than 1 in 100,000 (eg a maximal 1 in 10,000) when setting toxicological
criteria for non-threshold carcinogenic effects using quantitative dose-response modelling
(based on human data).

Use lifetime averaging when deriving C4SLs using CLEA, if judged to be appropriate on the
basis of the toxicological assessment.

Use child-specific exposure assumptions to convert media concentrations to toxicological
criteria for residential land-use, as appropriate, if lifetime averaging is not employed.

Adopt the term “low level of toxicological concern” (LLTC) to describe toxicological criteria
derived for the purposes of developing C4SLs which are “more pragmatic but still strongly
precautionary” compared with existing HCVs.

Adopt the wider use of Margin of Exposure (MoE) approaches and recommend target MoEs
for each substance.
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SETTING C4SLs

Worries that some C4SLs may exceed potential acute criteria.

Concerns that the £140M of savings “promised” in the IA will not be delivered if there isn’'t read
across to planning, as only approx £6M is spent on Part 2A (presumably the gov-funded bit).
People are warned off using the NBCs for planning (in the Concluding Remarks — “They are
not a planning or risk assessment tool and must be used in the context of the SG in the
manner described in the TGSs.”). Could the C4SLs report say something similar?

NHBC warranty is triggered by Part 2A investigation/determination.

Discussion of precise wording of NPPF wrt contamination — “safe”, “suitable for use”, “not Part
2A”, etc.

Market might decide whether SGVs or C4SLs should be used on new developments.

One option might be to give local authorities the discretion to allow the use of C4SLs under
planning (eg, eyesore site, only economic way forward, etc etc).

Discussion of need for training/skills development to allow use of C4SLs

Suggestion that the tox modifications are not made — keep it simple...

Wide variability of public open space.

Depleting source term not considered (eg, benzene)

May need to address under-conservatisms (eg, chlorinated breakdown products, synergisms,
reductions in ventilation rate due to energy efficiency requirements).

Lifetime averaging — probably OK in some cases.

C4SLs might not result in cost/risk savings from less remediation, but could do so due to less
investigation.

Local decision on consideration of background exposure?

Importance of good Sl if higher numbers adopted.

Can Defra decide what'’s acceptable under planning?

Enrichment factors could be important if PM, 5 is considered versus PMy,.

Presumably benzo(a)pyrene is being considered as a “surrogate marker” of genotoxic PAHs?
Will these C4SL numbers become the default planning numbers ?

Will the project review the use of statistics — concern this is routinely poorly understood and
applied by both consultants and regulators ?

If we can’t say for certain where SPOSH is, or the other category boundaries for that matter,
how can we be certain the new numbers still remain within category 4, and don'’t risk creeping
into category 3 ?

Guidance very clearly needs to explain the difference between an SGV/GAC and a C4SL
number. This needs to be done in a way that can be communicated with the public.

Suggest the guidance makes it clear the C4SL numbers are only for use in Part2A, and that
they have no direct role in planning.

Need to take care to explain the probabilistic review aspects properly — to avoid the
misunderstanding that site specific adjustments to the C4SLs would also be done
probabilistically.

Concerned about the difficulty of communicating to the public that although contaminant levels
at their home might be some way above ‘minimal risk’, nothing would be done because they
were still below levels considered ‘sufficiently precautionary’.



APPENDIX 1 — QUESTIONNAIRE



C4SL STAKEHOLDER WORKSHOP 1 — QUESTIONS ON SUGGESTED MODIFICATIONS TO CLEA

N A e

Please state to what extent you agree with the modifications, on a 5 point scale: strongly agree (5), agree (4), no opinion (3), disagree (2), strongly
disagree (1). If you disagree please can you give your reasons.

Suggested Modification View

Reduce average soil and dust ingestion rates from 100 to 80 mg
d” for residential land-use and 50 to 40 mg d™" for commercial
land-use to account for lower exposure in winter months.

Utilise conservative generic chemical-specific RBA estimates,
where feasible and supportable, rather than the current default of
100%.




Halve exposure frequencies for children on allotments to better
reflect likely central tendency behaviour.

Reduce soil adherence factors in children for residential land-use
from 1 to 0.1 mg cm™ to better reflect “central tendency’.

Reduce exposure frequency for dermal contact outdoors for
residential land-use from 365 to 170 days per year, to better
reflect “central tendency’.

Update vapour inhalation rates to the mean values recommended
in USEPA, 2011.

Depending on the basis of the HCV,,n, consider reducing indoor
dust loading factors to 50 and 25 ug m’ for residential and
commercial land-uses, respectively, to better reflect likely
concentration of respirable (PM2.5) particles.




8 Consider the use of central tendency estimates of fruit and
vegetable ingestion rates rather than 90th percentiles.

9 Consider reducing the fraction of homegrown produce for
residential land-use to better reflect likely central tendency
behaviour for residents with gardens.

10 Use BMD modelling rather than NOAELs and LOAELSs to derive
toxicological criteria, where possible.

11 Use chemical-specific adjustment factors (CSAFs), rather than
default uncertainty factors, to derive toxicological criteria, where
possible.

12 Use a higher ELCR than 1 in 100,000 (eg a maximal 1 in 10,000)

when setting toxicological criteria for non-threshold carcinogenic
effects using quantitative dose-response modelling (based on
human data).




13

Use lifetime averaging when deriving C4SLs using CLEA, if
judged to be appropriate on the basis of the toxicological
assessment.

14

Use child-specific exposure assumptions to convert media
concentrations to toxicological criteria for residential land-use, as
appropriate, if lifetime averaging is not employed.

15

Adopt the term “low level of toxicological concern” (LLTC) to
describe toxicological criteria derived for the purposes of
developing C4SLs which are “more pragmatic but still strongly
precautionary” compared with existing HCVs.

16

Adopt the wider use of Margin of Exposure (MoE) approaches and
recommend target MoEs for each substance.

17

In order to meet the requirement of 4.21(d) of the revised SG, the
toxicity criteria used to derive C4SLs should be no less than a
“small proportion” (say 10-25%) of chemical-specific background
exposure, as estimated via published MDls.




18

Exclude the quantitative consideration of background exposure
(via MDls) from the derivation of C4SLs but provide relevant data
for information purposes (in the form of ratios of modelled soil-
related exposure to estimated total exposure).

19

Develop C4SLs for public open space, based on exposure via
ingestion of soil, dermal contact and inhalation of dusts and
vapours outdoors only.

20

Use uncertainty modelling (Monte Carlo etc) to inform decisions
regarding the level of conservatism within C4SLs derived using a
LLTC.

21

Use uncertainty modelling (Monte Carlo etc) to derive C4SLs
when using a MOE approach.

22

Use qualitative approaches to capture residual unquantified
uncertainty within the C4SL derivation process.




23

Acute exposure scenarios should be considered on a site-specific
basis when C4SLs are used in combination with statistical
approaches.

24

Additional Suggestion




Additional Suggestion

Additional Suggestion




Additional Suggestion

25

Six substances have been provisionally selected for review
in this project: arsenic, benzene, benzo(a)pyrene, cadmium,
hexavalent chromium and lead. Are these substances
appropriate for development of the methodology for deriving
C4SL? Are there other substances you would prefer to be
included in this project? If so, which substitutions would you
make?




26

Which are the first two substances you would choose for
development of the C4SL methodology and why?

ADDITIONAL COMMENTS




ADDITIONAL COMMENTS



APPENDIX 2 - SUMMARY RESULTS OF THE QUESTIONNAIRE
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when using a MOE approach.

2 Use qualtative approaches (o capturs residual unquantified 4~ The commurication of uncertaiy n the GASLs wil
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mejorty of st and thrcfore though wt
iven o the souce and what a lypi::\ steis
B @ o 2 ot kewn an conral landercy 14 35 wo must.
o sentobeprotcive o e widrsopsion
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T s nsufficnt daa praserted f dat anaiysis o contal estimate
demonsirate that this s representatve of those who ity vt e
o row it & vegatables. For
roguaryiconistetly grow p is reasonatle
1 assumo thatthey wou eat ot of their wn
is noods more supparting cidence (o
g iz g ok
e
(ie.
i ‘100m2).
increased risks 10 2 arge proporton of the ftre popuation
0 () a E
toxicological criteria, where possibl. The ey
Howorer
proadshect
T ather than | () B 33- noview Very imctatuten dtaaviab bk
: where jcgemer
possible.
il b dons for ot contaminans outside e
{here necds o be a herarchy (and how woud you
with  Herarchy), and how tho CSAF wil
e reguated (expert judgement only?). I willbe
Ausporiy o
ffererces botwoen consuances or oxampl. an
hore s aiaady kot of prossura iven
opiiort for toxcology.
7 Use a higher ELGR than 1 in 100,000 (og a maximal 1 i 10,000) 2 4 1010 power 5 OK but 1010 e power & ot
s s represeniatie of low risk? s this ‘safe”Is ok
effects using quantitative dosa-response modeling (based on s cortaminrt speciic - ow il be judged?
human data). fore evdoncajstcaton roquird. Wral were he
ey abjecions f this nthe 2006 Way Forward
0 Use ifatime averaging when deriving GASLs using CLEA, 1 (3) I el that oy the toicolgieal experts can maks (s dacision (e, seleted for 2 Tyoumt.
udged Cac Doss fetims expostre take o accourt
assessment. consideratonof th fetime he receptor sponds at
o st n question(Le. Does a chid.
years at a se7]? Shou 1 b related 0 the ox
raceptor - . e consider
crical eceptor of 30 years, 70 yeas o e I wif
o tox2 1s this going [0 take o a
offcts (6.9, cadmium)? Woud it bo
1o apply this o a conaminant
0 (Use child-specifc exposure assumptions to conver
g i o Teckontl i ase, roasorablo with HPA agroeme 1o
[ soproprate, I Hotima averaging s ot sepcyec et it e e e et
counting basi cear)
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Use uncertainty modeling (Monte Carlo ot o derive CéSLs.
when using a MOE approach.

uncertainty within the C4SL dervation process.

statstcal approaches.
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e e
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autortatve.

15, bocauss tho
poly of o
trat nesds to dictate tis? of uman ealth
W rather than |45 per an
: e
possible. tha the cata i robust and approprias before source of the data used.
used wm‘aﬂlyai-wib--udmmmdu
etore a CSAF can be
m o T i 10.000) 2
touse.
rather than the 1D cstently used fo 10n hreshold.
human data). arcnogens
W W
e
assessment. what i the average time that peape v ai o property.

(Use child-specifc exposure assumptions to convert media

2 appropriate, fftime averaging s not smployad.

o wiojte

2 daree - agan i o e a st prosed
and autsid the scapa of
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Defra Research Project SP1010

Development of Category 4 Screening Levels
Stakeholder Workshop 2



STAKEHOLDER WORKSHOP 2 FEEDBACK

Introduction

As part of Defra Research Project SP1010 — Development of Category 4 Screening Levels
(C4SLs), there was a requirement to hold three stakeholder workshops. This is a summary of

the results from Stakeholder Workshop 2.

Stakeholders attending the workshop were given a series of presentations summarising the
draft Work Package 2 report that had recently been submitted to Defra on the development of
interim C4SLs and the proposed methodology for Cadmium and Benzo (a) Pyrene as a

surrogate marker for geotoxic PAHSs.

The presentations at the workshop covered the following subjects:

After the presentations, the stakeholders were divided into three groups and given the
opportunity to ask questions and provide comments / feedback. The following section
provides a transcript of the flip-chart notes that were made by the presenters during the
feedback sessions, although it is inevitably subject to error. Separate appendices provide a
copy of the questionnaire that stakeholders were also requested to complete (Appendix 1)

Introduction and Background to the Project

Outline of the Proposed Methodology

Key Issues for Stakeholder Input

Application of the Proposed Methodology to Cadmium
Application of the Proposed Methodology to BaP
Public Open Space (POS)

Statistical Considerations in the Use of C4SLs

and a summary of their responses to the questions (Appendix 2).



VERBAL FEEDBACK CAPTURED

TOXICOLOGY

GROUP 1

BaP BMD/BMDL? Which?

Only use 1 worse case!

Is it uncertainty or conservatism.

Linear dose-response assumptions.

Excess cases of cancer

Extra
Mustn’t cause x number of cases etc......

10°® — nuclear risks cases per year. (deaths PUBLIC)

WOE More than 1
study

Inter 5

Intra 10

Mouse data

Adequacy of Study — 2

Severity — 50

Why for cancer? Is this 50 just for this?
Cadmium

B2M Biomarker of effect

300 pg/g creatinine reversible
1000 pg/g creatinine irreversible
Conservative modelling
GROUP 2

NO AGGREEMENT ON WHAT CONSTITUTES LOW

CoC Approval would give credibility



GROUP 3
Flow diagram might not necessarily by followed — simple summary needed.

Maybe keep same response (BMR) the same as for “minimal risk” but change to BMD (depends on
database/quality etc)

Process needs to be widely applicable and not require lots of chemical specific deliberations etc
Basis for 1 in 10,000 ELCR for BaP in air.

Simplified C4SL approach needed.

Can Defra publish periodic literature reviews?

Canadian CCME approach re. coal tar (ref.Ed)

Surrogate marker approach?

CSAF — just pick a number?

MOE calculation for background (NBC)



EXPOSURE MODELLING INCLUDING POS

1. PAH — physical parameter variability — New Zealand studies (Barry Mitchison to forward
paper)

2. Q> soil parameter assumptions? Particle Size Distribution etc
e Fractions/fines — paper from Paul Nathaniel sent to Alex early 2013

3. Should we seek to define the % population that exceed LLTC? — Question for Defra?
Can we treat LLTC as PDF?

4. Metals & pH?
5. J&E vapour model

- Is this the best choice? > source degradation should probably be incorporated.
6. Q> will we publish the Monte Carlo modelling spreadsheets?

7. Q> Are all referenced data available? (e.g. EA unpublished)

8. CLEA produce concs should be compared to FSA Maximum Permissible Levels (MPLs) —
e.g. “Could Tesco sell this potato” grown in soil at the C4SL

9. Multiple Source Exposure (Parks + Home)

10. Q> Can we usefully characterise POS? Too much variability in the land uses that this
covers?

11.Respiration rate for POS1 (Active/Passive)

12.Sensitivity Analysis — Include ALL Exposure Adjustments??? (Final Report???)

13.Discuss probably precautionary nature of final outputs from this project

14.Importance of POS

15.Further study is required on use of POS (MSc or PhD)
16.RBA for Pb & As UK Soils (M Cave)

17. ?7? Tracking Back — Does all POS have trackback?
18. ~ 2 hours reasonable

19.Importance of consistency & training

20.Concern about objectivity & reproducibility of LLTC derivation.
(should be centralised initiative on TOX)

21. Need for policy decision on whether C4SLs ‘suitable for use’ (i.e. for planning) ?

22.Should we keep SGVs?



SETTING C4SLs (Yellow Group)

° What is appropriately precautionary?
- Policy decision — who will take?
- Not gov? passed responsibility to LAs.

° Suitable for planning?

Yes-5
No — 1 (unethical)

° Concern re. stats proposals
- Need for opportunity to review

Question 10

e Are we saying P>LLTC=30% is acceptable?
- Remember need to consider conservatism of LLTC and use of upper 95% ile for soil conc.
- Inthe report — YES
- Inindividual cases — only where substantial reason to do
- Decisions need to consider at risk groups e.g. allotment holders

Question 11

- Is it an issue for further steps? (rather than setting C4SL)
Useful context/transparency
- Better to drop residents + vegetables and use allotment C4SL instead?

Question 12

Policy Number — but basis needs to be reviewed

- Water standards

- Background (?) (true/natural?) — useful context but should not change C4SL
- Biomonitoring

- Cost of remediation

SETTING C4SLs (Red Group)

- Any formal mechanism for incorporating background concs? Needs to be included in process.
- Any recommendations on considering bioavailability?

- How do you cope with the high vegetable eaters when plant uptake is important?

- Not OK for allotment but OK for home + garden?



Question 10

- P exceedence LLTC.

- Extent to which LLTC is exceeded.
- Why bother with P modelling?

Question 11

- Qual. Uncertain

o How do you combine
o How can you assess LLTC when level of risk is not set?
o How will it be used to set C4SL?
o How will it be done by others?
o Won’t work under planning.
Question 12
- Other considerations
o Useful information — no more
o Socio/economic?
o How much data is needed to exit C4 — poss who doing a DQRA
Question 15

Useful
Add in background.

Relationship between concentration and particle size.



APPENDIX 1 — QUESTIONNAIRE



C4SL STAKEHOLDER WORKSHOP 2 - QUESTIONS ON DERIVATION OF C4SL FOR BAP AND CADMIUM

NAME: L.

Please state to what extent you agree with the following, on a 5 point scale: strongly agree (5), agree (4), no opinion (3), disagree (2), strongly disagree (1). If you disagree please can you give your reasons.

Score Reasoning
QUESTION (1-5)

1 The point of departure from which to derive the |Use of BMD; or use of BMDL
LLTC,.! for BaP being a BMD or BMDL and the
benchmark response of 10, 15 or 20% being

used. Use of BMR 10%; or

Use of BMR 15%; or

Use of BMR 20%

2 A chemical specific margin of 5000 being used to derive the LLTC,,, for BaP?

3 The LLTCjyha of 0.3 ng kg'1 bw day" for BaP being based on a policy basis on
the UK Air Quality Standards Regulation (ELCR = 1 in 10000) ?

4 'Taased upon the description of the toxicology, the choice of LLTC, (0.54
ng/kg/day) seems pragmatic and remains suitably protective for setting the
C4sL?

5 [Based upon the description of the toxicology, the choice of LLTCjy, (0.00286
ug/kg/day) seems pragmatic and remains suitably protective for setting the

C48L?

6 The proposed modifications to deterministic exposure parameters for deriving
C4SL?

7 The choice of exposure scenarios for public open space (i.e. public open

space next to residential properties [POS1] and parks [POS2] ?

8 The choice of exposure parameters for POS scenario 1?

9 The choice of exposure parameters for POS scenario 2?

10 The use of probabilistic modelling as a line of evidence in setting of the C4SL?

11 The use of the qualitative evaluation of uncertainty as a line of evidence in
setting of the C4SL?

12 The inclusion of ‘other considerations’ as lines of evidence in setting of the
C4sL?

13 The proposed C4SL meet the policy objectives?

14 The proposed C4SL are they sufficiently precautionary?

15 The proposed C4SL will be useful for assessing risks from land contamination
under the Part 2A regime or otherwise ?

ADDITIONAL COMMENTS




APPENDIX 2 - SUMMARY RESULTS OF THE QUESTIONNAIRE
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Defra Research Project SP1010

Development of Category 4 Screening Levels
Stakeholder Workshop 3



STAKEHOLDER WORKSHOP 3 FEEDBACK

Introduction

As part of Defra Research Project SP1010 — Development of Category 4 Screening Levels,
there was a requirement to hold three stakeholder workshops. This is a summary of the
results from Stakeholder Workshop 3.

The workshop consisted of technical presentations on the finalised methodology as well as
the draft proposed C4SLs for arsenic, lead, chromium (V1) and benzene. After each
substance-specific presentation there was opportunity to ask questions about it and at the end
of the afternoon there was further discussion of the overall project. Detailed below is a
summary of the discussions had at the workshop (Appendix 1) and further individual feedback
that was received after the event (Appendix 2).



_APPENDIX 1 — NOTES FROM WORKSHOP



Notes from the C4SL Stakeholder Workshop 3 — May 2" 2013 for the
Development of Category 4 Screening Levels for Assessment of Land Affected
by Contamination

Welcome and House Keeping
Nicola Harries (CL:AIRE) provided the welcome to the stakeholders and housekeeping.
Chair’s Introduction

Steve Moreby (SM) provided an introduction to the event, encouraging attendees that this was their
opportunity to have their say and to have an open and frank discussion with the presenters about the
research project. He explained that this was an opportunity for the stakeholders to ask for clarification
on parts that were not clear and reminded people that there is nothing to be gained from holding back.

SM explained the format for the day and that there was going to be plenty of opportunity for
discussion.

Defra’s Comments

Morwenna Carrington (MC) provided an update on the C4SL project from Defra’s perspective and
described the process once the research project has been delivered in final draft format from the
research contractors.

Overview of Research Findings and Methodology

Mike Quint (MQ) provided an overview of the research project, the different stages of the project and
the original scope of what the research contractors were asked to deliver on. He explained the level
of stakeholder feedback and engagement the project has had at every stage and the wide spectrum
of groups and organisations that had been invited to engage.

The remainder of the day was given to presentations of the remaining four substances,
Arsenic, Benzene, Chromium VI and Lead with question and answer sessions after each
substance.

Arsenic

Camilla Pease presented a full review of the toxicological evaluation covering 3 health effects (skin,
lung and bladder cancer) for arsenic and Simon Firth presented the exposure modelling and proposed
draft C4SL values.

Discussion

There appeared to be consensus for the LLTC oral value 0.3 pg kg'1 bw day'1 seemed a sensible
choice, on the basis that it represents:

- BMDLO.5 (lowest estimations) with a CSM of 10
- BMD1 (average estimations of intake) with a CSM of 30

- equivalent to the intake based on the UK drinking water standard (10 ug dL'1), therefore does not
disproportionately target the soil



- equivalent to the HCV (EA 2009)
- equivalent to an ELCR of 5 in 10000

There was a discussion as to whether the DWS is overly conservative. Based upon weighing up all of
these factors (scientific and policy), going higher than this value (which is also the HCV) in this
instance would not be recommended. This indicates that the HCV is already at a level of low concern
and not minimal risk.

The 2009 HCV was principally based upon a policy choice (ie a level that is equivalent to the UK
drinking water standard), however, using the scientific data from the recent WHO 2011 evaluation, the
science supports this value as being ‘low concern’.

There was a request whether the Steering Group comments made on the reports will also be
published. Defra to consider this request.

Discussion was had regarding the ease of reproducibility of deriving LLTCs if companies did not have
in-house toxicologists. It is known that there are not many toxicologists working in this field. It was
asked whether there were some simple lessons that have been learnt that are generic principles. The
consortium do aim to include suggestions for generic criteria (eg choices of BMDs margins etc) within
the final report, but responded that these were not only scientific choices but policy choices based on
societal acceptability, so it should be the role of government to endorse any generic ‘criteria’ that
could be applied to the generic structure of the toxicological framework.

It was also explained that there is the option to just allow an increase of exposure to represent a low
risk C4SL, but to do this without a description of the toxicological context could be dangerous, as the
dose response curves for different chemicals can be hugely different, and a small increase of
exposure for a chemical can lead to a significant increase in toxicological concern and thus
concomitant increase in risk. Therefore, it is important to know where you sit on the toxicology dose
response, at different levels of exposure in a substance specific way.

Benzene

Sarah Bull presented the full toxicological evaluation for benzene and Ed Stutt presented the
exposure modelling and proposed draft C4SL values.

Discussion on Benzene

Public Health England reminded the stakeholders that the work being presented is first and foremost
a research project and the consortium is presenting the results of the trial to see how the methodology
and approach works against 6 different substances. The toxicological framework is being presented
to the Committee of Toxicology shortly and then further internal conversations within government
departments and government agencies will be had on the findings of the research. It is important for
the stakeholders to let this process occur.

With respect to the exposure modelling presentation, the retention of the Johnson and Ettinger model
was questioned when it is known to over-estimate vapour intrusion as it is based on US style
buildings. This was acknowledged but the consortium are developing screening values and therefore
alternative modelling approaches should be reserved for detailed quantitative risk assessments. The
screening value that the consortium needs to consider should be protective for the vast majority of the
UK housing stock and therefore it was felt a more precautionary approach should be taken; this
approach was endorsed by a number of stakeholders present.

From the presentations on probability of exceeding the LLTC, it shows that for benzene that there are
large uncertainties in determining the probability of exceedence and therefore this is difficult to
quantify. The consortium was interested in how this should be communicated in the final report.



General Discussion

There was a request as to whether the Monte Carlo analysis spreadsheets are going to be made
available for others to use? The consortium will discuss with Defra if an example spreadsheet could
be released, however it was not part of the research outputs to make all the spreadsheets available.

Was synergism considered when developing C4SLs? It will be noted within the final report that the
potential for synergistic interactions between contaminants should be considered by risk assessors
and we will refer to the discussion of the issue in SR2. It was important to remember that the project
is about developing generic screening levels (cf, SGVs) and specific issues such as synergism should
be covered when carrying out detailed risk assessment.

Will a revised CLEA model be issued? It was confirmed that the consortium had used CLEA 1.06 and
manually changed exposure parameters, therefore an example paper spreadsheet may be provided
but this will be discussed with Defra and the Environment Agency.

Are the proposed C4SL values going to be used in planning? Will local authorities be comfortable with
the principles that the proposed C4SLs are above minimal risk?

It will be up to local authorities to decide, however one local authority confirmed that they would be
content if it can be demonstrated that the right study has been chosen to determine LLTC and could
demonstrate that the screening value was appropriate.

There were questions on whether the framework being presented was generic enough for non-
toxicologists to follow especially as most consultants don’t have in-house toxicologists. It was pointed
out that DQRA should not be undertaken by non specialists anyway and that toxicology is an inherent
part of the risk-based approach to decision-making required by the Statutory Guidance. Some
members of the audience specifically mentioned the necessity of having qualified toxicologists
involved in the process of deriving HCVs/C4SLs.

What will happen with the development of further C4SLs? Who will undertake this work? Is there an
assumption that industry would undertake this work collectively as before, is there the appetite? This
would be discussed with DEFRA.

The presentations so far have provided ranges of LLTC and proposed C4SLs (pC4SLs), is this how
they are going to be presented in the final report? Will actual numbers be presented? The consortium
confirmed that the steering group has encouraged the consortium to present ranges and make
suggestions for LLTC and pC4SLs if possible, however as it is a research project and for some
substances policy decisions need to be made this may not be possible for all substances.

Chromium VI

Sarah Bull presented the toxicological evaluation for Chromium VI and Ed Stutt presented the
exposure modelling and proposed draft C4SL values.

Discussion on Chromium VI

With the presentation of a range of LLTC values, would the consortium always be advocating using
the lower number? This will be discussed with Defra.

Has the modelling added exposure pathways together? Not in this case, because the toxicological
effects are localised. Points about combining routes of exposure based upon the nature of the health
effects will be included in the reports.



Lead

Camilla Pease presented the full toxicological evaluation for Lead covering 3 overlapping health
effects (neurobehavioural effects, systolic blood pressure lowering effects and kidney effects) and
Simon Firth presented the exposure modelling and proposed draft C4SL values.

Discussion on Lead

In the biokinetic modelling why did the consortium consider dietary effects? The consortium
explained that the LLTC is based on the estimated dietary intake (in the studies from Lanphear et al.
2005) that would lead to the various blood lead target levels. An oral RBA of 60% has been used in
CLEA to account for the relative bioavailability between soil and dust ingestion vs oral dietary
exposure.

What will happen to the WHO Drinking Water Standard at 10 ug/l if there is no safe threshold value
for Lead ? This is obviously providing a much higher dose than indicated, should be allowed? This
is the same for Arsenic as well. WHO have to develop worldwide values that are achievable. The
consortium replied, that this is a matter for the relevant government departments to address.

What is the impact on the population with higher values of Lead in their diet? There are now studies
in the US suggesting high Lead levels > 1 ug dL" leads to a significant drop in 1Q. Therefore the level
of Lead in the environment will be determined to what is socially acceptable as the science is
suggesting that very low levels ie < 5 pg dL™" has more broad spectrum health effects.

What will happen to sites that have already been cleaned up to between 5-700 ppm? It should be
noted that there is still lots of uncertainty and further avenues for refinement in the lead risk
assessment, but furthermore detailed and resource intensive work needs to be performed to
implement refinements or derive new data that can better inform a risk assessment that could be
closer to reality.

It is important to understand what a 1 point drop in IQ levels across society really means. This needs
to be taken in a broader context and taking into consideration other factors such as poverty etc. This
needs to be considered on a political context. Authoritative statements at the moment (eg from EFSA,
WHO etc) indicate that a 1 point drop in 1Q at a population level is socio and economically significant.

Ultimately it will be a policy decision across a number of government agencies and departments that
will decide what Lead levels will be acceptable.

WRAP UP

Do not underestimate the need for specialist input with regard to toxicological aspects for deriving
C4SL values or undertaking land contamination risk assessment on a site-specific basis.

What happens now?

The toxicological framework will be peer reviewed by the Committee of Toxicologists (CoT) and the
notes from this meeting will be published in due course. A number of questions have been proposed
to the CoT including views on the toxicological framework and the term Low Level of Toxicological
Concern (LLTC).

Workshop delegates will be kept informed of the projects progress.

All stakeholders were encouraged to provide comments and thoughts on the presentations that were
given by the consortium and the discussions that had occurred at the stakeholder workshop. The
stakeholders were asked to provide comments by 17" May 2013.



APPENDIX 2 - SUMMARY RESULTS OF THE QUESTIONNAIRE



Individual Stakeholder Feedback

Respondent 1

Following the third Stakeholder Workshop we have had a meeting of the EIC Part 2A sub-group,
which was attended by eight members, to discuss the progress of the C4SL project to date and the
latest proposals as presented at the Workshop on 2 May 2013 in particular. | have also solicited
written comments from additional EIC members who could not attend the sub-group meeting. Owing
to the diverse membership of the EIC there are opposing views regarding some issues surrounding
the project. The following bullet points attempt to summarise the general feelings of the group and
are provided as the requested feedback to the final Stakeholder Workshop.

General Comments on Project
All but one member at the sub-group meeting thought that the C4SLs were needed for Part 2A.
Support for the issues raised within the SiLC Letter to Defra was expressed by some members.

A member questioned the graph which is widely used by Defra and the Project Team
(reproduced on slide 9 of the presentation) and requested that justification for the amount of land
included at each risk level be provided to support its continued use.

A majority of members felt that the C4SLs would be applicable to planning as long as their use
was justified on a site specific basis.

There was a concern that some of the pC4SL derived for the POS scenarios (especially POS, )
could be straying into the region where acute risk could become an important consideration.
Clarification was requested to confirm if acute exposure had been included in the other considerations
used in the C4SL Evaluation Process (steps 6a-d). Details of how acute exposure has been used in
this process should be included in the final reporting. Concern was also expressed that some POS
pC4SL (based on a child receptor) are greater than those proposed for commercial land uses (based
on an adult receptor).

It is requested that as much clarity as possible is provided by Defra and/or the Project Team
about how the C4SL should/can be used and how they link with policy, planning guidance etc.

It is requested that the final report is fully transparent and includes justification for each of the
choices that have been made by the Project Team.

It is requested that Defra and the Project Team continue to engage the stakeholder community
and release a timetable for peer review and final publication of the report.

It is requested that any ‘generic’ methods that can be used for the derivation of LLTC are
included in the report. Derivation of LLTC is seen as a significant hurdle in the application of the
method and production of further C4SL for additional substances. General rules about the derivation
of LLTC would be welcomed.

There is concern that there is inconsistency between the outdoor Soil Ingestion Frequency &
Dermal Contact Frequency. Amending the Outdoor Dermal exposure frequency from 365 to 170 has
been accepted; but amending the Outdoor Ingestion exposure frequency from 365 to 170 has been
rejected. Since the CLEA software models indoor and outdoor ingestion as a single pathway this
amendment was to be implemented by producing a time weighted soil and dust ingestion rate of
80mg/kg. It is stated that the amendment was rejected due to ’'some felt tracking back of soil could be
higher in winter months’ but this ‘feeling’ appears to be contrary to the findings of the mass balance
studies from which ingestion rates are estimated from such as Van Wijnen et al. Justification is
requested regarding the ingestion of soils (with reference to the Outdoor Ingestion Frequency used
)that are not touched (with reference to the Outdoor Dermal Frequency).



The use of central tendencies in the modelling of exposure was discussed. While it is claimed
that central tendencies are not protective of a proportion of the population, it is worth noting that we
are dealing with chronic exposure modelling and so the exposure parameters are meant to estimate
‘average daily intake’ over the exposure period. Is it really likely that an individual will exhibit 90%ile
intakes each and every of the 365 days for 6 years of exposure? Or that some days it will be lower
and some days it will be higher, normalising out over longer time periods (2190 exposure days for
residential landuse) towards a central tendency for pretty much all individuals.

Contaminant Specific Comments
Benzo(a)pyrene

Clarification is requested regarding the commercial pC4SL for BaP with only exposure changes.
The pC4SL increases from 14mg/kg to 36mg/kg, however the only changes to the commercial land
use are those relating to updating the vapour inhalation rates which should result in a decrease in the
pC4SL with only exposure changes.

The majority of sub-group meeting attendees felt comfortable with the proposed level of
residential pC4SL for BaP. This is backed up by experience of DQRA on sites and previous
discussions with regulators. None of the sub-group meeting participants were overly concerned with
the levels of the pC4Sl for BaP.

Arsenic

The group was in agreement with the level of the LLTC oral for arsenic as it is in line with the
Drinking Water Standard associated with direct ingestion. However, it was considered that there
could be a danger in setting a precedent as it is understood that this LLTC relates to an ELCR of 1 in
2,000. Further justification will be needed for this LLTC so that an ELCR of 1 in 2,000 does not
become an acceptable level to set LLTC for other substances.

Lead

Concern was expressed over the level of the pC4SL for lead and the potential implications. It
was considered necessary to comment in the report about the form of lead and the assumed
bioavailability used in the modelling. The example of the Environment Agency production of SGVs for
various forms of mercury was used as an example of how this may potentially be applied to lead.

It is not clear why background exposure has been included in the derivation of pC4SL for lead as
non-threshold toxicity endpoints have been used in the derivation of the LLTC. Further clarification is
requested in the final report if pC4SL using background exposure are used.

An assessment of the biokinetic modelling used to convert blood lead levels to dose is requested
to ensure that the models are based on appropriate and up to date data.

There is a need to understand the potential implications of publishing a residential C4SI of
40mg/kg for lead and what the consequences will be. It is requested that Defra / the Project Team
sign post routes to DQRA for lead to assist with screening in this instance.

It is felt that additional research into the toxicity associated with the various forms of lead in soll
would be beneficial, though it is understood that this is not within the scope of this project.



Respondent 2

Following on from the last workshop, | would like to provide feedback to the steering group. The
workshop was helpful with the overview of findings and detailed evaluation of individual substances.
As anticipated when tackling a range of substances a range of different issues arose, which hinder
developing a consistent approach for all substances. It appeared evident that there was an
underlying concern with the approach, however this may largely reflect the approach involving
external stakeholders. The technical toxicological detail did start to loose me and | would need time
to develop a greater understanding to comment on which point of departure, BMR or BMDL10,
BMDL5 or BMDL20 was the best approach. Whilst | have a healthy understanding of substance
concentrations in the industrial and urban environment, plus remediation work with earthworks
contractors, | still wonder on the appropriateness of including POS for residential and/or parks.

The presentations on substances were helpful, however the subtle differences not only between
organic and inorganic substances, but differences between them outline that there cannot be a
consistent approach with a one size fits all. | also reflect on two points:-

1] an early Workshop 3 slide that identifies C4SLs as a level of risk that whilst above "minimal” is still
low. The associated graphic identified it within the category 4 level and not a differentiator between
cat 3 and cat 4; and

2] the use of derived values may, as DEFRA pointed out, be available for use within the Planning
regime.

Whilst | do not disagree with above points, | am concerned that the development of especially POS
values either as residential open space or parks typeset open space can have values that are
particularly elevated and as indicated at the conference for VOCs, SVOCs or even TPHs this will
allow some pretty smelly or oily soil to be used that can be detrimental to amenity or even pollution of
controlled waters. | fear if these are just allowed into the Planning Arena the impact on controlled
waters could be detrimental and am mindful that many sites would not have undertaken individual
P20 assessments to qualify appropriate remediation levels. | appreciate the same can be said with
some of the commercial values, however with wide variations in concentrations for PoS in As, Cr VI
(parks), Pb (parks) and As, | ask the steering group whether PoS is a category that should be
developed and used. | agree that PoS residential may have a place with certain substances not
populated, however am of the view that it would be simpler to not include PoS at all.

Again | am also uncertain how the guidance can be issued as consistent advice unless the
information is provided as substance specific, which means varied parameters will be used across the
substances.

On a positive note, | do see how the review and provision of data will enable the community to use
this information (with input from toxicological advice) more consistently when developing C3GAC or
SSAC.

Apologies my comments are generic, however on this occasion | have not been provided with a work
sheet seekingspecific comments. | attach a spreadsheet that | quickly prepared, as | sought to try and
succinctly potray the information that | could assimilate a little more easily. The Steering Group may
choose to consider a similar approach with summary documents when undertaking wider
consultation.



I missed the opportunity last time of commenting on Cd & BaP, however in respect of As, | do not
think it will make a great deal of difference whichever inhalation LLTC is adopted. With regard to lead
the use of 1.6ug/dL will lead to incredibly low values, | favour 3.5 or 5.0ug/dL, probably 5.0ug/dL with
exposure parameters with an option to use with or without background quality. With other substances
| am of the view that the steering group should consider which is the more consistent approach. In
consideration that the resultant values will remain within Cat 4, pity may be more appropriate to be
conservative if the methodology and purpose for developing C3 GAC/SSAC can be more readily

realised.



Respondent 3
Thank you very much for the excellent work you are doing.

Following on from the workshop my personal feedback is as follows bearing in mind my experience in
London Borough of Camden as a representative London borough:

| apologise for not having made contact with the London grouping but | have only been in the office 2
days since the work shop so if | can submit some draft comments first then Hopefully | won’t miss the
boat.

1. Policy Q1 : | realise the project is walking a tight line between acceptable risk for
planning (ie the LQM conservative approach) and the C4SL can you ensure that
documentation will be clear that a site where the level of contamination exceeds the c4sl level
may still be regarded by the regulator as being with category 4

2. Policy Q2: Given the pressure from the engineers to have a formula they can role out
(god help us) then | would try and turn this into a separate part of the overarching framework
that revisits the options for the various BMD’s and the use of the L and none L measure. This
might be a really good place to dust off the work done as part of WS2 where u considered the
potential range of Endpoints. You could have a Matrix of decision and grid them off in
according to recklessness of the combination

BMDL BMD
BMD10 Y Y/?
BMD15 ? ?
BMD20 S R

X/?= (part2a)

You could then make a firm recommendation of a reasonable set of tox parameters that can
be used as a generic relaxation by the man on the Clapham omnibus. Eg reducing the 10,000
to 50,000 etc.. However, | would reiterate the various checks that need to be carried out
before this is done

o} Animal data not human..
o} Review of the health endpoints shows no significant overlapping effects
o] Review of the site chemistry and make up of the chemical contam’s- does not

show common target organs in the body affected by multiple contaminants using the
same pathway- in the same physical parts of the site. (eg Benzene and toluene both
impacting lungs)

| think the advantage of the ground setting before the stating of the rules would be that this
might show people the potential way forward on the types of decision that can be made within
Part 2A- it would also discourage none expert people using the data cloud idea to just make a
judgement on numbers alone without considering the toxicological context of what they are
doing.

3. Lead: Much as | would normally ask that you think really hard about the LLTC- | can
see that within the framework of a conventional literature review of a tox report that for
nephritic damage you have pushed the endpoint of 3.5ug/dl as far as you can go without
fundamentally answering the question of “so what does this elevated creatinin mean- and how
much is actually harmfull’- It strikes me that there is a real issue here for the metropolitan
districts where we have commonly got elevated lead levels of 500ppm+ and that some much
better resourced consideration of lead needs to be done... or that there should be a single
one off exercise like Who have done for noise and one set of lead numbers could be offered
as a policy decision. Eg if lead > 300- for planning = remove the risks lead <1500ppm =
acceptable risk for society- >1250 not sposh but like EA and water there should be plans in




place to improve the local environment and LA may carry out more detailed assessments to
identify a sposh level.. (I am rambling now)

Proposed LLTC (?) Values

POD : Margin LLTC
oy POD choice Effect Fepaprior .
{bgaL {egdl)
12 BMDOLy (shecrste o] Heurnbshavioura Child B 1.2
is B Dy, ¢ prrwiion firmar | HNeurobehavioura! | Child L i8
4.1 ENDLey (limear) Neurobehaviourad | Child L 41
56 BNDg {linear) Heurnbahavioura Child 1 56
15 BMOL, Rernal ooty Adult 1 15
16 BMD, Aenal toxicity Adult L 1.6
5 BMD; Renal towlo by Agdult 1 15
15 BMD,, Rienal towdelby Adult 1 E Lel
16 e EML}I—_F: Cardiovascular Adult 1 3.6 ﬁ:
Bl e BMD, Cardiovascular Agult i 6.1
T
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Respondent 4

For the timescales allowed, the amount of good work that has gone into this project is impressive.
| have the following comments to make:

1.Exposure scenarios

The exposure scenarios seem to be well thought out and have in the main stayed reasonably
conservative.

The changes appear to be relatively minor overall.
Changing inhalation rates is eminently sensible.

‘Dermal contact is probably has changed significantly but the sensitivity study should also take that
into account the importance of this pathway. As there is more conservatism in the dermal absorbed
dose (measured over a 24hr period) these are probably OK.

| am comfortable with using the J-E model as there would be too much work to devise (and
presumably validate) any other models. J_E is suitably conservative for screening.

| am concerned that the POS scenarios will be routinely misused, but other than clearly spell out he
scenarios and where they should be applied I'm not sure what else we can do.

In terms of splitting inhalation and ingestion for some contaminants | assume that this is justified in the
toxicology section with the exposure being based on local effects.

2.Toxicology

| think a lot of work has gone into the toxicology assessment, and based on the presentations it
appears to be scientifically based.

| have concerns about the changes from minimal risk to LLTC and the degree of professional
judgement involved, but this is really related to setting policy rather than the actual approach.

| am pleased and would like the group/DEFRA to ensure the approach is taken to the toxicology
committee to confirm the approach is considered valid and to advice on adopting the policy and any
specific concerns they have on this. | hope their feedback is included with the final document. |
believe this is IMPORTANT and would make me more comfortable with the LLTC’s use.

3.Stats and usage

In terms of use of the numbers | wondered if it was worth making a comment on the contaminants
being assumed to be in fines for ingestion and dermal contact. (we have had cases of about double
the concentration of arsenic and BaP in fines in soil before as well as the reverse.

would say that the stats applied to these values is probably outside the scope of original remit and is
probably best left for the moment. There are a whole load of issues about zoning/ dividing data and
what has been measured, before we get involved in the statistical test chosen which are more
significant in terms of impact that the actual test.



4. Specific substances
a. Arsenic

For benzo(a)pyrene there was a mechanistic reason for lifetime cancer doses not to be considered. It
would be worth comment the same for arsenic if this is true. | am comfortable with using the Drinking
water standard as per the SGV as it is consistent with the SR2 guidance and the SGV decision and
the Part 2A guidance on category 4.

b.Chromium VI

My only real comment here is that | know dermal contact can pose a specific local effects and
wondered if it was worth referring to that and making sure that you are nowhere near?

In relation to uncertainty in the ingestion tox data, it's probably worth emphasising that the final value
appears to relate to inhalation only

c.Lead
| have the following comments which | hope may add to the document.
Policy and drinking water

Once | have my units right, the lead threshold in drinking water is lower than that derived in the
LLTCs, so there is not an effect of overburdening soil.

Use of IQ

In relation to toxicology the previous comments were all in relation to a BMDL10 for carcinogenicity.
IQ is clearly a very different effect, thus there may be room to review a BMDL1% based on a change
in 1Q in terms of significance.

| note that JECFA in 2010 (http://www.who.int/foodsafety/publications/chem/summary73.pdf) indicate
that:

Based on the dose—response analyses, the Committee estimated that the previously established
PTWI of 25 ug/kg body weight is associated with a decrease of at least 3 intelligence quotient (1Q)
points in children and an increase in systolic blood pressure of approximately 3 mmHg (0.4 kPa) in
adults. While such effects may be insignificant at the individual level, these changes are
important when viewed as a shift in the distribution of I1Q or blood pressure within a population

It may be worth considering in relation to category 4 Screening levels, where a tox value that is
“insignificant at an individual level” sits in relation to a threshold that poses significant possibility of
significant harm and whether that gap is low enough to be cat 4. It may help support the use of the
higher tox thresholds.

Lead in diet

A comment made in relation to diet was that diet is small compared to the thresholds used. This
seems a fussy point but the implications of the dietary intake will impact on the reasonableness of
LLTCs selected as we don’t want to disproportionately clean up soil compared to food.

When | went to check this | noted there appears to be a significant difference between the Food
Standards Agency total diet study which indicates that in adults the exposure is in the range 0.09 and
0.1ug/kgbw/day for mean and 0.17-0.18ug/kgbw/day for high end and EFSA which indicates in the
UK adults have a mean intake in the range 0.43 to 0.57ug/kgbw/day and .44 to .92 for women of child
bearing age. (there is no data in children in the UK in the EFSA paper). (The range for children’s diet



in the EFSA report is aged 1 to 3 years mean lead dietary exposure estimates range from 1.10 to 3.10
pag/kg b.w. per day based on lower bound and upper bound assumptions, respectively; for high
consumers, lead exposure estimates range from 1.71 to 5.51 pg/kg b.w. per day, respectively.
(Tables and references are below)

The differences probably relate to different sources for the lead content in each dietary product as
EFSA pooled data from across Europe on the basis of transborder trade. This seems not
unreasonable and | am not aware that the UK applies a high level of lead in food to elsewhere in the
Europe or of restrictions on food transfer due to lead. There would be value in the group using
the steering panel’s expertise to understand where this difference arises as the EFSA data
appears to indicate that there is a significant effect of lead in food on people already and
placing a greater onus on soil than on food may be disproportionate or if the EFSA is at a
more extreme end of the UK diet spectrum to at least to reflect the uncertainty in the dietary
intake.

Table 4b. Estimated total dietary exposure to cadmium, chromium, copper, germanium, indium and lead from the 2006 Total Diet Study

Estimated dietary exposure (pg/kilogram bodyweight/day) ™
Cd Cr Cu Ge In Pb

Population High- High- High- High- High- High-
Group Mean level Mean level Mean level Mean level Mean level Mean level

0.14- 0.25- 0.28 - 0.50 - 0.001 - 0.002 - 0.06 - 0.22- 0.09 - 0.17 -
Adults 0.17 0.29 0.37 0.62 17.23 3447 0.018 0.033 0.24 0.47 0.10 0.18
Toddlers (1.5- | 0.37 - 0.65 - 0.81- 1.38 - 0.002 - 0.006 - 0.24 - 0.93- 0.21- 0.38 -
4.5 years) 0.45 0.75 1.03 1.67 44.71 71.82 0.053 0.085 0.75 1.48 0.25 0.42
Young people | 0.27 - 0.50 - 0.51- 1.03 - 0.001 - 0.004 - 0.13- 0.51- 0.13- 0.26 -
(4-18 years) 0.3 0.57 0.65 1.22 29.41 54.92 0.032 0.058 0.44 0.97 0.15 0.30
iAot fean 1043 LTS LETS Ao A AR A nE RT3 Ao LT

January 2009

MEASUREMENT OF THE CONCENTRATIONS OF METALS AND OTHER ELEMENTS
FROM THE 2006 UK TOTAL DIET STUDY

Reference: TDS 2006



Table 27: Lower (LB). middle (MB) and upper (UB) bound mean and 95® percentile (P95) lead
dietary exposure in adults in pg/'kg b.w. per day.

- - Mean P95S
Country Survey Y "1 MB UB LB MB UB
Belgium Diet National 2004 1,304 044 051 058 079 092 1.04
Czech Republic SISP04 1,666 051 0.58 0.65 084 096 1.09
Denmark Danish Dietary Survey 2,822 050 0.58 0.65 0.79 090 1.02
Finland FINDIET 2007 1,575 047 054 0.60 0.81 092 1.01
France INCA2 2,276 039 046 053 0.70 0.79 0.89
Germany National Nutrition Survey II 10,419 042 049 056 074 0.85 097
Hungary National Repr Surv 1,074 034 040 046 0.56 0.65 0.74
Ireland NSIFCS 058 043 052 061 0.71 090 1.05
Ttaly INRAN SCATI 2005/06 2,313 038 045 053 0.71 0.81 0.91
Latvia EFSA TEST 1,306 035 041 046 063 071 0.82
Netherlands DNFCS 2003 750 049 057 0.65 0.83 099 1.6
Spain AESAN 410 051 059 0.67 0.61 076 0.89
Spain AESANFIAB 081 035 044 053 0.57 0.70 0.84
Sweden Riksmaten 1997/98 1,210 042 049 0.55 065 0.75 0.85
United Kingdom NDNS 1,724 043 050 0.57 0.72 0.83 0.96
Minimum 0.34 040 046 0.56 0.65 0.74
Median 0.43 050 0.57 0.71 0.83 0.96
Maximum 0.51 0.59 0.67 0.84 0.99 1.16

e
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SCIENTIFIC REFORT OF EFSA

Lead dietary exposure in the European population
European Food Safery Authoriy™

Europenn Food Safety Autharity (EFSA), Parma, Taly

Reference: EFSA

Table 28: Total dietary exposure to lead (pg/kg b.w. per day) for average (Mean) and os® percentile
(P05) females aged between 20 and 40 years across a number of subjects in Furopean countries using
the lower (and upper bound lead concentrations.

Country N Mean LB Mean UB PSS LB PesUB
AT 725 0.58 1.05 1.03 1.77
BE 220 0.44 092 0.69 154
BG 190 042 0.76 077 148
CZ 313 0.50 0.90 0.82 151
DE 965 0.80 1.28 203 260
DK 742 0.56 1.07 0.36 165
EE 622 038 0.64 0.68 1.13
FI 411 0.60 093 111 153
FR 328 0.52 1.00 075 147
GB 459 044 092 072 149
HU 212 051 092 0.78 131
IE 368 0.59 1.07 1.06 187
Is 269 0.56 1.07 1.13 1.79
IT 420 0.54 095 0.34 139
NL 1.080 051 095 031 149
NO 593 0.48 1.07 0.78 190
PL 1 0.59 1.01 099 1.72
SE 259 046 082 0.36 143
SKE 626 038 0.76 0.70 151
Mininmm 0338 0.64 0.68 1.13
Median 0.51 095 0.82 151
Maxinmm 0.80 1.28 203 260

AT: Aunstna; BE: Belgmmy, BG: Bulgana; CZ: Czechoslovakia; DE: Germany; DK: Denmark; EE: Estoma; FI- Finland; FR:
France; GB: Great Brtaim; HU: Hungary; IE: Ireland; IS: Iceland; IT: Italy; NL: The T\Ietherla.u% NO: Norway; PL: Poland;
SE: Sweden; SK- Slovakia; N: number of subjects; LB: lower bound: UB: upper bound; P95: 957 percentile.
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Respondent 5

Feedback — the questions might have been answered during the stakeholder meeting, so I'm only
going by the slides and subsequent gossip.

General — | have no problem with transparency — | think the process has been, although at times the
tox gets hard to keep up with!

Whilst the ranges have been stated, | think single values will have to be released as “the single C4SL”
to make them usable for the LA’'s — remember that LA’s have to explain in a non technical manner to
the public/other stakeholders why their site is Determined or not. Ranges will make this v difficult.

The consortium will need to agree with DEFRA whether they write in WP4 that these values are for
Part 2A only, or can also be used for planning. This is a policy decision, so | guess unless DEFRA
make a statement then the consortium should state that these are for Part 2A.

Arsenic

Oral LLTC the lung cancer value was used — was this lung cancer from an oral study or due to some
inhal? If some inhal wouldn’t we be better with the bladder cancer value. The LLTC uses a ELCR of
11in 2,000. Not happy that this is less than 1 in 10,000, but this is a policy statement. Other countries
can make them — probably about time we made one as this has always caused grumblings with the
HCVs.

Second policy note — what do we do if C4SL is lower than background? This implies that in
mineralised areas there is some element of risk to the population. There will have to be some
statement in WP4 even if its that “the relationship with NBCs is not considered and it's a policy
decision!”

Benzene

ELCR as above. Wasn't there any dermal benzene work done on the old USEPA Dermal Exposure
Assessment: principles and applications (it was 1992, but not sure ref number). CLEA 2002
considered skin application for volatile substances, but it was hugely sensitive and made any VOC a
massive problem. If I've read the graphs right (text is a bit grainy on pdf) are we saying that the main
sensitive pathway is veg on the probability of exceeding the LLTC? That's poss more a problem with
veg uptake models than the C4SL LLTCs/exposure assumptions.

CR(VI) seems reasonable to call it threshold. Agree with plant uptake approach, although should we
also model Crlll and amalgamate this pathway?

Lead

Agree that is not a threshold compound. Agree 5ug/dL is too high, and think that 1.6ug/dL is
defensible, and the RBA of the IEUBK is quite high and probably more protective that actual
bioavailability in many areas. Think that Lead will be controversial.

DEFRA could talk to the Dept of Education on 1Q points. Every primary school (well everyone in
Cheshire and | suspect nationwide) test their intake. There is probably a known “rule of thumb” for
poverty or lack of mobility in the population. As an ex- school governor when my daughter was a
primary school in a lack of mobility area (we were in-comers!) there is a definite drop shown in 1Q —
only a few points but clearly there. Maybe this data could be used to support the 1 (or more) I1Q
points. However this is again a policy decision like ELCR values.

We need an agreement from DEFRA for TOX reports (possibly after the final C4SL report)



We need policy decisions on ELCR, 1Q points (so the final report can be issued)
We need a policy statement if the C4SL is less than NBC (possibly after the final C4SL).

Frankly if lead writes off big chunks of every major city we can either make a policy decision and stick
lead at 820mg/kg (after all we’ve done this on air quality, DWS, and other countries have gone this
route — ie Netherlands and PAHSs), or we can stick with the science and face the consequences. After
all we are specifying protection for radon after ignoring it for years. We might have to recommend
not eating too many homegrown vegetables. This has precedent in smoking - Dept of Heath have
campaigned for sometime to encourage adults not to smoke in front of children. Recommend that
veg growing is in raised beds with clean soil, say no to guerrilla gardening, but we might need to clean
up allotments. Don’t think this is popular, but politically can’t hurt too much as lead in petrol is now
banned and this is a result of past processes.

Respondent 6

The project seems to have drifted away from responding to policy towards an unnecessary attempt to
open up a policy debate. To be clear this was never intended to be simply a research project to inform
future policy on toxicology but one to help implement existing policy.

Given the direction the project is now taking, | think some high level comments are most appropriate
at this stage:

1. The project team should consider dropping the concept of Low Level of Toxicological Concern
and base the C4SL on minimal and negligible levels of risk

2. If the project retains the LLTC concept then it needs to consider the possibility of synergy among
contaminants at levels above the HCV (cf statement in SR3)

3. The principles of SR2 — including the use of benchmark dose levels and chemical specific
adjustment factors — should be used to inform the derivation of relevant HCV

4. The way the IEUBK model is used to derive the proposed, potentially unworkably low, C4SL for
lead should be revisited; while the toxicology may be robust the exposure assumptions seem out of
kilter with broader lines of evidence in the UK. The uncertainty in the IQ and in the link of blood lead to
IQ should be factored in to the decision about what toxicological value would represent a minimal risk
level.

5. Full transparency of working methods, including all spreadsheets, is paramount

6. A clear statement of the applicability or otherwise of the C4SL under planning and other legal
frameworks is needed

7. The project team should recognise that the policy crisis has been created entirely by its decision
to abandon minimal and negligible levels of Health Criteria Values. The policy crisis is unnecessary
and was not envisaged by the project brief. It will considerably delay the onset of using the C4SL and
therefore slow down the anticipated cost savings.

| look forward to hearing more about the project in due course.
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