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Can the titles in the tables in Section 5 be clarified? What is the target concentration — where does it apply and
how does the model that has been set-up calculate the 40 year 50" percentile value.

In order to use degradation rates in the assessment (and to understand their relevance in the calibration
process) it is normally necessary to present data which illustrates that that the plume is stable or shrinking. In
order to establish the potential total attenuation factor for the aquifer it may be more appropriate to follow the
USEPA process for calculating First Order Rate Constants since the specific process which is creating the
difference between the Predictive Model and observed concentrations is unknown — i.e. the difference could be
down to the Koc value, aquifer thickness, permeability, organic carbon content, etc as much as the half life.

In the model the saturated cohesive till thickness may have a significant effect on the degree of attenuation of
each of the contaminants — particularly given the low permeability assumed. Should this be adjusted to take
account of the depth to the DNAPL (i.e. the saturated aquifer thickness for the vertical model should take
account of the source position). Reducing this to 2-4m could make a significant difference to the risk
assessment results — particularly at the higher confidence limit.

It is currently unclear exactly how the vertical saturated migration has been simulated. Given the fact that
contamination is observed in the bedrock would it not be simpler to use observed bedrock groundwater
contaminant concentrations and simulate migration laterally to the compliance point? This would at least
provide a conservative baseline assessment from which more complicated vertical models could be developed
to understand further attenuation mechanisms and time variant reduction in risk given the potential for source
depletion and given the evidence to support a reducing input of contamination into the bedrock.

In Table 5.5 does the current source concentration relate to bedrock or the cohesive drift units? Can a sketch
be prepared which shows the details of the parameters used in the assessment overlain on the CSM? An
example is provided below;
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The constant source impact model identifies exceedances at the down gradient receptor. How does this tally
with data from wells down gradient of the source? Has any lateral calibration been completed (i.e. assuming the
calibration for the predictive model is only for the vertical part of the assessment)? The declining source impact
at the base of the cohesive drift can’t be correct since significantly higher concentrations (including inferred
DNAPL) have been identified in the bedrock. What evidence is there to support the use of a declining source
model and does its method of incorporation in ConSim match the CSM?

How has degradation been applied in the model? Has the applied degradation rate assumed degradation in all
phases (which equates to degradation rates for the whole aquifer system from field studies rather than dissolved
only rates from lab studies)?

The report does not provide a sufficiently clear description of each of the models, inputs and outputs to
understand and assess clearly how the modelling has been completed and whether there are considered to be
any significant risks to controlled waters.

The conclusion that product removal from DiMe should be undertaken appears reasonable.

Potential data gaps from the assessment should be identified (eg how comprehensive is the recent groundwater
monitoring data set and have historical high concentration wells been sampled or replaced with an appropriate
new well?). At present the report simply states more monitoring will be completed in the future but does not
critically review the appropriateness of the current monitoring well network.

Date: 31/08/2010
Signed: < —
Reply
Signed: Date:
istribution

To |cc Name Company Fax No
X Howel Morris Atkins

X Mike Poland Atkins
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Contract Name: Coed D'Arcy O ITOR RFI No:

Contract Number: GNP/NJR/13773-2 Date Raised: 07/01/2011

Subject: DiMe RTC Report Review Rev 1

To: Hannah White Atkins

From: Simon Gibbons URS

Response Required Within: 1 Day 3 Days 5 Days 10 Days | X
Comments

The following comments have been prepared in response to Atkins revised report * Remediation Target Criteria
for the DiMe Area’, dated 23" December 2010, ref.5041216/REM//RPT/000316 and associated comments on
RFI0056.

1.

Pages 6 and 8 contain footnotes relating to PCB and dioxins. This element is not discussed in the text
in any detail and its inclusion may be potentially misleading. Atkins dismisses PCBs due to there being
no substations present. However there is repeated inclusion of 'dioxins' along with PCBs in the text.
There could well be other sources of dioxins at the site, for example as the result of power station
operations and which is totally separate to substation-related PCB containing oils. It is not clear
therefore whether Atkins is mooting that dioxins might be an issue, or whether dioxins are being tagged
along with PCBs on the basis that there is no plausible source on the DiMe area. The SGV report
referenced in the RTC report deals only with dioxin-like PCBs and is therefore only part of the process
required to be followed when assessing potential risks from PCB containing oils from substations. It is
recommended that in the introduction to the report the CSM is more fully presented and the potential
sources of contamination associated with this part of the site are discussed. By introducing the concept
of PCBs/dioxins etc and dismissing it without further explanation may result in queries being raised
about the appropriateness of the assessment that has been completed. If there is no identified plausible
source then there is no need to make further reference to the HH guidance.

At _ins Response

The human health RTC report will be submitted in conjunction with a geoenvironmental assessment and
controlled waters risk assessment and is therefore not a completely stand alone report. A more detailed
site history and CSM relating to former sources will be provided within the geo-environmental
assessment which will discuss in more detail the potential contaminants of concern for the site and
present an approach for establishing other anticipated contaminants (which have not been identified to
date) which are considered likely to be present based on the historical uses.

There are identified sources of dioxins, furans or dioxin-like polychlorinated biphenyls (PCBs) upon the
DiMe area of the site. Reference to dioxins, furans and dioxin-like PCBs has been included in this report
and a site specific assessment is proposed (in line with the Environment Agency 2009 SGV report).
Atkins notes that the Environment Agency 2009 SGV report covered available toxicological information
for the dioxins, furans and dioxin-like PCBs. There is a paucity of toxicological data for a number of
other PCB compounds (nhon dioxin-like PCB compounds) and a risk assessment may not be realistically
feasible given the available data. This lack of data will be confirmed and considered in more detail if
appropriate for other source areas.

Conclusion

Noted, although this was not clear in the original version of the report. The text should make specific
reference to both the accompanying CWRA report and the geoenvironmental assessment. Given that
the Atkins ground investigations have not been completed or reported yet could this make a significant
difference to the assessment or have suitably conservative assumptions been made based on historical
BP data?
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2. The report dismisses the recreational RBSLs as being irrelevant before establishing whether or not the
Atkins conceptual model says otherwise. In order to demonstrate that the potentially lower risk
recreational end-uses assessed by URS are not significant it may be appropriate to carry these RBSLs
through the process as being the minimum required standard for that generic end-use. Arguments as to
why they should not be used should then be raised at the end of the process if any potential issues are
identified.

At _ins Response

This has been re-ordered in the report. The RBSL conceptual model in comparison to the RTC
conceptual model is discussed in a section after the RTC conceptual model has been developed.
Following the conclusions from this discussion, the RBSLs are not considered to be comparable to the
RTCs for the recreational land use. It is understood that this approach has already been discussed and
agreed with the Monitor.

Conclusion

No specific agreement has been reached to date with the Monitor for disregarding the existing
recreational RBSLs from the process although this now appears in the report. The point previously made
by the Monitor was that the RTC conceptual exposure model should be evaluated first and then the
resultant criteria reviewed against the RBSLs for the generic land use and only then if significant issues
are identified either numerically or following comparison with actual site data should a potential ‘issue’
be raised that could require amendment of the S106. It should be noted that with the exception of 1,2-
Dichloroethane (1,2-DCA) and tetrachloroethene (PCE) the RTCs in this case are generally marginally
lower than the recreational RBSLs presented in the S106 Agreement — irrespective of the conceptual
model used and how they may have been derived. For 1,2,-DCA and PCE the difference between the
RBSL and RTC is unlikely to be significant since the criteria are only marginally different and both are
likely to be higher than concentrations reported for on-site soils. It would be preferable for Atkins to
make this specific comparison since the RBSLs form an important contractual element of the
remediation requirement at the site. Whilst it is noted that the conceptual models are different, the
similarity and generally more conservative results when generating the RTC means that the adoption of
RTCs only for DiMe will be easier for the relevant regulators to accept. The S106 makes no allowance
for disregarding RBSLs in favour of revised conceptual exposure models at the site. In the case where
RTCs are more conservative in any case then there should be no significant issues with following the
contractual process through. Where the RBSLs represent onerous requirements the need to change the
S106 to incorporate alternative criteria will require formal submission to the Planning Authority and may
require legal review before acceptance (i.e. the Monitors undocumented comments on likely
acceptability will not be sufficient).

3. On page 9 of the report Atkins makes a critical assumption in the recreational CSM that children will use
other green spaces for ad hoc outdoor activity. This is only relevant if the playing fields don't represent
the closest, most convenient open space for a given area of housing. If access to the fields is totally un-
fenced, unrestricted, it would be plausible for children living close to the fields to use them for ad hoc
activity, rather than walking/biking to a green space further away within the development. This
assumption requires further justification and/or explanation about the effect this may have on the RTCs
that are generated.

At _ins Response

Atkins acknowledges the uncertainty in the actual usage patterns for the playing fields and potential
uncertainty relating to the possibility that a child may preferentially use the playing fields as the most
accessible or convenient area for adhoc activity. Atkins understands that the playing fields will be
secured and that the adjacent school will have sole use. This will mean that the school can use the
playing fields when they need for lessons without the general public being present. It is also important
for health and safety reasons for the school, as it is possible that the general public (e.g. youths, dog
walkers) may leave rubbish on the site (e.g. broken glass, waste) which would render areas of the
playing fields unsuitable for the school.
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In support of this, the current version of the Masterplan indicates that green space will be available
elsewhere on the development for ad hoc playing. It is considered likely that as part of the planning
development, designated Neighbourhood Area Equipped for Play (NEAP) and Local Area Equipped for
Play (LEAP) areas will be present upon the site which will be specifically designed to encourage activity
of children thus reducing the requirement of public use of the playing fields. The playing fields are not
considered to represent an area which children will frequent regularly outside of structured sessions.

The potential for additional ad hoc play is not considered by Atkins to be a critical issue as it is
considered that there is sufficient conservatism in the conceptual model for an older child and a more
frequent usage, as discussed below. The conservatism in the exposure frequency selected for the
modelling is discussed in more detail under point number 12. Changes have been made to the report to
strengthen the selected receptors using the lines of evidence above.

Conclusion

Based on the stated conservatism in the exposure scenarios modelled this is accepted as a reasonable
approach.
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4. Can Atkins provide a date when the asbestos QRA will be available for review and comment? Is Atkins
still proposing to use the residential RBSL for asbestos of 200ppm? Given the demolition activities and
former land use it is plausible that asbestos could be present in the shallow made ground soils. The
RBSL for asbhestos is not depth specific.

At _ins Response

The asbestos report is currently under review and will be submitted at the earliest opportunity.
Conclusion

Noted. Atkins should utilise the asbestos RBSL or RTC as appropriate when reviewing data from the
geoenvironmental investigation work and pending agreement from the Monitor and relevant
environmental authorities that the RTC is acceptable in this end-use scenario.

5. It is unclear why metals are not being considered yet Atkins is including other contaminants not
expected to be present within the soils. Why include additional contaminants and not metals if there
may be a need to screen imported material and which presumably could end up in the top 1m of the soll
profile? It should be made clear that the RTCs are only applicable for deep soils and that alternative
criteria may need to be developed for shallow soils. Is it practical at this stage to assess recreational
quality for imported soils to be used at depths shallower than 1m?

At _ins Response

The exclusion of metals has been clarified more in the report. The use of RTC for soil at depths greater
than 1m has been clarified. Soils at a shallower depth than 1 m will be assessed under separate cover.

Conclusion

Noted. Can Atkins provide an indication of when shallow soil criteria appropriate for the rugby pitch
recreational end-use scenario will be developed and/or whether conservative existing criteria may be
used (with appropriate justification as to why it is conservative).

6. The DiMe area is referenced in a few places and there are several parts of the report which indicate no
sub-stations to be present. Can Atkins provide a figure showing which area the assessment relates to?
Has a Phase been declared for this area? Given the presence of the power station and large areas of
processing plant it seems unlikely that there would be no substations on the DiMe area. The report also
refers separately to the site, DiMe and DiMe exclusion area. Can these be defined and the report made
clear about which area the RTCs relate to.

At _ins Response

For the purpose of this assessment, the DiMe area has been assumed to occupy the area shown on
Drawing 5041216/ENG/DWG/820. It is anticipated that a formal ‘Phase’ boundary for the DiMe will be
submitted in early January 2011.

Conclusion

Noted. The geo-environmental scope should include analysis for PCBs, Dioxins etc as appropriate to
the identified potential contaminants of concern from the desk study and previous work undertaken by
BP. The results from the geoenvironmental works should be assessed as necessary against
appropriate RTCs when reviewing remedial requirements. Can a copy of DWG820 be provided and
included in the report for reference.
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7. The discussion on sources does not seem very specific. It is not clear where the impacts from
chlorinated hydrocarbons in particular are located - what the magnitude of observed concentrations is
and how this relates to the historic use of this part of the site. This may have been discussed in another
site investigation report but as a minimum reference to this information source should be provided.

At _ins Response

A discussion on the nature and extent of contamination present will be provided within the separate
geoenvironmental report for this area. This will be combined with the HHRA and CWRA for submission
to the regulatory authorities as a single ‘package’.

Conclusion
Noted.

8. It is not clear what SOM data is being referenced - site-wide or DiMe specific? Does this vary with
geology/depth? How many samples have been collected and used in the selection process? Are the
soils a combination of natural and made ground? The selection process described for this parameter

seems brief given that this is a stand-alone QRA report and that no data is appended for reference.

At _ins Response

Data has now been appended in Appendix B. Please also see comment 1. DiMe specific data has
been used to derive the SOM used in the modelling. The selection of a sand soil source is protective of
a silt or clay soil type for the vapour inhalation pathway. The modelling assumes a single geological
lithology (sand) and does not allow for the contaminant to re-sorb to higher SOM or soil as the vapour
travels up towards the surface. As such, the selection of a sand soil type is considered suitably
conservative. The potential for preferential pathways will be considered at the pitch design stage, which
will take into account the required remediation works.

Conclusion

Noted. The statement about 1.6% SOM being appropriate for any imported top soil should be more fully
justified or the text altered since the SOM of the drainage layer, etc is not known and could be lower
than that assumed for the natural soils.

9. The discussion on soil type is brief. A reference to more detailed information would be desirable. A
simple clarification that a sand soil is considered conservative might aid in this section since from
recollection only the granular made ground would likely be considered a sand and the deeper (perhaps
<0.5m below made ground) material is much finer grained. Does vertical stratification of the soils play a
role in the modelling and RTC development? Has any consideration been made to the pitch drainage
layer and the potential introduction of preferential pathways? Would a gravel sub base create a higher
risk since the risk assessment needs to be based on what will be imported no just on what current soil
conditions are like.

At _ins Response

More information regarding the conservatism and impact of the material overlying has been added to the
report in section 2.1.2

Conclusion

Noted although the statement that the soils at DiMe are reported as having a high sand content is rather
general and probably doesn't reflect the true nature of the granular and cohesive soil mixture underlying
the DiMe area. Can Atkins confirm that they consider a sand assumption appropriately conservative for
a deeper soil even where granular drainage layers may be placed above the natural soils as part of the
pitch development? If consideration of an actual pitch construction could be provided then this may
allay concerns over soil type selection.
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10.

11.

12.

There is discussion presented on groundwater flow direction, location of school and assertion that
concentrations below the school are lower than the RTCs for residential use. This needs greater
clarification and discussion. Atkins should indicate that residential RTC are conservative for a school
and a drawing with location of the wells used, school position, exclusion zone, etc are required to
validate this point. How many wells have been used to confirm this? What does the shallow and
bedrock data set actually show? Some discussion on actual concentrations and RTCs would help the
reader to understand the assessment that has been completed. What does the time series data show
for that particular area of the site? What does the hydrogeological assessment suggest in terms of
contaminant depth etc? This element seems to be too simply dismissed with limited back-up with real
data.

At _ins Response

This will be addressed under separate cover, which will include an assessment of the data available at
that point in time. An assessment of groundwater flow is provided within Atkins report 5041216-REM-
RPT-000372.

Conclusion

Reference to the other two important reports associated with groundwater conditions across DiMe
should be made in the text. There is still uncertainty about the full exposure model and potential
additivity for recreational use and using the school should there potentially be significant contamination
in that area of the site. Can Atkins confirm how the full daily exposure of a school pupil will be
considered and why in Atkins opinion the recreational criteria are sufficiently conservative in this
circumstance.

More explanation on the reason why the longer age-group class used for the female teacher is not
significant should be provided rather than simply dismissed.

At _ins Response

More information on the critical receptor has been included.

Conclusion

Noted.

Is there any national or international guidance on child recreational activity? As noted above what
consideration has been given to children using the playing fields more regularly if they live close to them
(eg school holidays, other public holidays, evening use, etc)? The assumption of exposure may be
appropriate but a clearer breakdown of the thought process used in making the assumptions would be

useful.

At _ins Response

There is no UK guidance on child recreational activity or conceptual models for recreational land uses.
More information on the thought process in developing the input exposure parameters is presented
within the input parameters in Appendix B. This has been condensed and summarised in the main
report rather than repeating the information. See comment 3.

Conclusion

Noted.
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13.

14.

15.

On page 13 Atkins do not present hazard indices where the RTC is indicated to be >
saturation/solubility. Not presenting HI at saturation, therefore leads to uninformed decisions on the
degree of risk posed at saturation/solubility limit and the significance for the remedial strategy.

At _ins Response

The contribution of the saturation limit to the hazard index has been included in Appendix E for TPH and
PAHs and is discussed in section 2.4.

Conclusion

Some other contaminant groups indicate the RTC to be >saturation. It appears these are provided in
Appendix E too (i.e. not just TPH/PAHS).

TPH additivity should be discussed so that the risks from all fractions at solubility limit can be
considered.

At _ins Response

A discussion of additivity has been included in the report.
Conclusion

Noted.

What is the rationale for considering exposure from the school and surrounding grounds to be
negligible?

At _ins Response

The source for the contaminants of concern within the DiMe area is centred around the exclusion zone,
some distance down hydraulic gradient from the school. School buildings are proposed to be
constructed with vapour membranes. This will negate the inhalation of vapours indoors, such that
exposure within the school area is likely to be negligible. The quantitative nature of this statement will
be further evaluated upon development of the school building and area, when more data is available
which will establish the conceptual model for the proposed school site. The school will be assessed
under separate cover.

Conclusion

Note the pitches are up hydraulic gradient of the school not down gradient based on the master plan
provided to the Monitor. It is not acceptable to use engineering measures in the generation of RTCs.
Any future consideration of RTCs for the school must incorporate the risks from use of the sports
pitches.
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16. A sensitivity analysis on the exposure frequency for the school child would help provide confidence in
the selection of the critical receptor — especially as additional exposure does not appear to have been
considered when the child is not on the sports fields?

At _ins Response

See comment 11.

One key parameter in the modelling is the air dispersion factor. It is noted in SR3 that “ a receptor
height of 0.8 m is representative of young children (aged zero to six years) and a height of 1.6 m is
representative of older children and adults.” The software uses the child air dispersion factor for age
classes 1-16 (i.e. the adult factor is only applied to receptors over the age of 16). However, Table 4.6 of
SR3 shows that the average child reaches a height of 0.8 m by the time that they are three years old
and grows to a height of 1.6 m by the age of 13 years. As such, it would be more appropriate to apply
the adult air dispersion factor (which would increase an assessment criterion by the order of 60% to
those calculated) to children over 10 years of age given that the children will be on their feet for the
majority of their time spent on the playing field. However, this was not implemented, and the modelling
used the air dispersion factor at a height of 0.8 m for both the child aged 0-6 years and the child aged
11-16 years).

As they stand, assessment criteria currently developed for children over the age of six are considered to
be over conservative based on the air dispersion factor.

The modelling allowed for approximately 112 days/year (2 days/week) exposure for a 0-6 year old child
and 290 days/year (5.5 days/week) for a secondary school child, each for 2 hours/day.

It is considered most likely that a young child under the age of 6 will not frequent the playing field for ad-
hoc playing. At this young age, they are considered likely to play in their rear gardens, and undertake
activities in the LEAP and NEAP areas of the site which are designed for young children (based on
Atkins’ observations of similar areas). An exposure frequency of 2 days/week is therefore considered
suitably conservative.

When evaluating the percentage of 60% regarding the air dispersion factor differences against the
exposure frequency, the following can be established:

e An older child / adolescent could spend 60% extra on the field than they currently are assumed to.
The revised exposure frequency would equate to 290 x 1.6 = 464 days per year on the playing field.

If a child aged 6-11 years were also to use the site outside of school hours, it is likely that the
assessment criteria for a 0-6 year old would be protective of this age group for the following reasons:

e The assessment criteria derived for an 11-16 year old were higher than those for a 0-6 year old
child, even though an 11-16 year old spends longer on site and is more active;

e Inhalation rates for a 4-11 year old would not be significantly greater than those for a 11-16 year old
based on data within SR3;

e Time spent on site for a 4-11 year old would not be significantly greater than those for a 11-16 year
old (given that the 4-11 year old would not attend the school with 11-16 year olds);

e  The air dispersion factor for a height of 1.6 m would apply to some age classes (thereby increasing
assessment criteria up to 60%); and

e They have a higher bodyweight leading to a lower dose per unit bodyweight than a 0-6 year old
receptor.

It is therefore considered that no further sensitivity analysis regarding the critical receptor is required. A
summary evaluation of this information has been included in the report in Section 3.2.
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Conclusion
Noted.

17. In the groundwater assessment could you clarify how the exposure frequency is calculated since
numerically it appears much lower and inconsistent with the soil model value.

At _ins Response

A calculation control sheet has been included in Appendix B.
Conclusion
Noted.
18. There are inconsistencies between tabulated parameter values and the relevant text in the report.

At _ins Response

Atkins has contacted URS to obtain further information relating to the inconsistencies noted by URS. It
is Atkins’ understanding that the inconsistencies are not significant to the RTC derived. Atkins has
therefore re-checked sections of the report for consistency.

Conclusion
Noted.
Further Comments

The upcoming ground investigation work and interpretation of the data will be important and specifically
needs to consider hazard indices to place the data in context. Gross contamination issues need to be
considered in detail in the remedial strategy along with how visual/olfactory evidence of contamination
may be addressed along with free phase product. The RTCs must be applied appropriately given the
inference that high concentrations could be left in-situ since potential placement of granular backfill,
drainage pipes, etc could create vapour issues and exposure risks beyond those considered in the RTC
derivation. It is anticipated these particular issues will be addressed in the GI report and subsequent
remedial strategy for the site once updated soil and groundwater data is made available.

Date: 07/01/2011
Signed: < —
Reply
Signed: Date:
istribution

To |cc Name Company Fax No
X Hannah White Atkins

X Mike Poland Atkins
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Contract Number: GNP/NJR/13773-2 Date Raised: 07/01/2011

Subject: Review of DiMe Controlled Waters Risk Assessment Rev 1

To: Howel Morris / Edward Lewis Atkins

From: Simon Gibbons URS

Response Required Within: 1 Day 3 Days 5 Days 10 Days | X
Comments

The following comments are provided in response to Atkins report ‘DiMe Area Controlled Waters Risk
Assessment’, dated 21% December 2010, ref 5041216-REM-RPT-000372 and associated Atkins response to
URS’ RFIO065.

eology

Atkins has changed the previous classification system for the geology preferring to split the site into granular and
cohesive drift units rather than the previously described Units ‘A’, ‘B’ and ‘C’. The previous descriptions of the
site geology suggest that unit B is a drift deposit which tends to fine downwards and contains what appear to be
discontinuous horizons of more permeable material. It is unclear how the Atkins revised assessment deviates
significantly from this description. A simplification of the geology — particularly where this will result in a
conservative risk assessment may be appropriate but it is not clear if this is why the stratification into more
clearly defined granular and cohesive drift deposits has been made.

The exclusion of the term boulder clay from the geological succession description is not considered appropriate.
The term is a widely used and understood geological term and is considered to be an accurate description of the
material encountered beneath the DiMe plant. It is recognised, however that this type of formation may be
difficult to model, in which case it may be more appropriate to recognise areas where simplifications have been
made (i.e. the distinction between granular and cohesive drift).

Atkins Response

The simplification of the classification of the superficial strata at the DiMe site was derived from a pragmatic view
of the existing borehole logs and field observations during the drilling and installation of additional boreholes in
2009. Section 4.1.2 of the report now includes some extra lines in justification for this interpretation of the
superficial geology and the lack of reference to boulder clay in the report.

Conclusion

Section 4.1.2 still refers to ‘lack of groundwater seepage into the railway cutting’. Based on data collected
historically by BP and from surveys of the railway cutting itself there is evidence to suggest that groundwater
seepage into the cutting does occur. The remainder of the geological summary and the reasons for its
simplification for the risk assessment appear reasonable.

The report suggests that there is a lack of evidence of groundwater seepage into the railway cutting. This lack
of seepage is then used to justify the assumption that the granular units within the sequence are laterally
discontinuous (i.e. the main focus for the assessment being vertical migration into the bedrock unit). It is not
clear how this conclusion regarding the railway cutting has been formed. From URS’ investigation of the railway
cutting in 2003 the following observations were made;

‘The reconnaissance walkover inspection provided a general overview of conditions within the rail cutting. No
evidence of severe contamination egress was observed. However, closer inspection and soil boring identified a
few locations where contamination was present. The observations are summarised in Table 1. Many water
seepages with ochreous precipitates were observed at the base of the cutting, either from soil or bedrock.
These seepages were generally observed along the south side of the rail cutting and were often observed to
have associated hydrocarbon and/or microbial films.

! Rail Cutting Inspection, BP Llandarcy Refinery, ref 39991-032-785/DR1161/LT/7205, dated 6™ August 2003
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Soil samples taken from RCSS001 and RCSS002 (approximately 1.5m above the base of the south side of the
cutting and 10cm depth) and RCSS008 (approximately 2.0m above the base of the south side of the cutting and
10cm depth) were observed to have black staining and strong hydrocarbon odours. These locations
corresponded with ochre rich seepages and hydrocarbon sheens at the base of the cutting. Many soil borings,
including samples not contaminated with hydrocarbons, indicated the presence of ashy fill material. It was
reported by BP during the inspection, that a lube-oil spill had occurred onto the embankment around location
RCSS003, from overhead oil pipes. Vegetative dieback in the immediate area was observed, together with
hydrocarbon staining, sheens and odours, further confirming the presence of contamination in this area.
However, the extent of soil affected by the spill appeared to be limited to the area beneath and immediately
surrounding the overhead pipes on the south side of the cutting.

The Wernandrew separator was observed to collect water from an un-named stream and drainage from the
railway cutting. It appeared, although could not be confirmed on site, that separate drainage channels exist for
the north side and south side of the cutting. The south side drainage channel is collected into the separator and
the north side joins the stream immediately downstream of the separator. Water samples were collected from
each of the drainage channels, the upgradient stream and the down gradient stream. No sheens or odours were
observed in any of the water samples collected.’

A copy of the report is attached for information. On the basis of previous observations of seepages in the
railway cutting it is considered that this may indicate a plausible pathway for contamination to migrate off-site.
Further consideration of this pathway should therefore be presented in the assessment.

Atkins Response

A new section has been inserted into the report as Section 4.3.2 to address the potential pathway via the railway
cutting using the additional information on the previous surveys. Additional text in considering the pathways and
receptors has been carried forward through the report concerning the railway cutting. The potential for the
railway cutting to be a pathway for contamination will need to be addressed through monitoring, via groundwater
sentinel wells immediately up-gradient of the cutting. The sentinel wells are installed to a depth of 5m and are
monitored monthly for free product (Atkins report 5041216/RAP/RPT/000421).

Conclusion

The first sentence of section 4.3.2 should indicate that it is Atkins interpretation that there are no seepages of
contamination of water into the railway cutting since subsequent information taken from BP investigations
contradicts this. The rationale for concluding seepages are from bedrock should be stated (i.e. due to the high
natural iron content in the bedrock and its mobilisation through degradation processes — although it is not clear
why this is unlikely to be associated with shallower deposits). The discussion on the railway cutting should
provide reference to screening criteria in order to satisfactorily dismiss the chlorinated hydrocarbons in surface
water sampled at RCGS017 since it clearly indicates there is a pollutant linkage along this pathway. Section
4.3.2 should clearly conclude how the railway cutting is to be addressed going forward (i.e. not assessed as a
receptor per se but to be monitored using sentinel wells - which need to include groundwater quality monitoring
for key contaminants of concern). Furthermore Atkins should indicate if a repeat inspection of the cutting is
proposed to at least enable a re-assessment if appropriate in the future. This was indicated to be likely during
2010 but to date has not taken place. Can any data from the sentinel wells be provided to indicate if there is
significant dissolved (or free phase) contamination in this area down gradient of the DiMe area under review?
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The geological description of the bedrock unit does not appear to present any discussion on the significance of
either the dip or bedding control on groundwater movement.

Atkins Response

There is discussion of the potential for geological structures within the Upper Pennant Measure sandstones in
section 4.1.2.1 of the report. This has been amended to include discussion of the weathered zone considered
likely to be the most transmissive zone for groundwater flow beneath the cohesive drift deposits.

Conclusion

Acknowledged.

ydrogeology

The hydrogeology section reports that groundwater flow is towards the railway cutting but subsequently infers
groundwater flow only to the River Neath. Is this considered a reasonable reflection of the data? Is it inferred
that groundwater in the bedrock flowing north underpasses the railway cutting and is inferred to ultimately
discharge to the River Neath?

It should be noted that the extent of groundwater data used in previous assessments for the site cover a much
larger area than the groundwater contouring completed by Atkins. This more comprehensive data set suggests
a groundwater catchment divide at or close to the DiMe plant. Its exclusion by Atkins does not appear to be well
justified. It may ultimately be appropriate to exclude the Crymlyn Bog catchment on the basis of the position of
any divide (eg the bulk of the contamination lies to the east) but it should perhaps not be dismissed so quickly
without consideration of the wider groundwater flow regime at the site. Can further justification be provided for
consideration of westerly contamination migration only at the DiMe plant?

Atkins Response

The potential for groundwater to divide at the site has been addressed in Section 4.2.1.1 of the revised report.
Conclusion

Acknowledged, however the text still indicates flow east across the DiMe area to the Neath. Based on the
remainder of the text this is inaccurate as flow towards the north is inferred from Atkins’ data. Whilst the River
Neath is acknowledged as being the most likely ultimate receptor for groundwater in the bedrock a flow path
beneath the railway cutting, which it is assumed is then diverted to be eastwards to the River based on the high
ground on North Site creating a divide, should be noted. Whilst it is also acknowledged that the Atkins data
suggests no hydraulic divide on the DiMe plant this is potentially due to a significantly reduced and constrained
aerial data set. Catchment wide monitoring completed by BP clearly identifies a divide consistently throughout
10 years of monitoring. It is agreed that the implication on the DQRA is likely to be insignificant but it should not
be dismissed as being a phantom effect form the old data when it is in fact the data used in this assessment
which appears limited in nature.

The brief discussion on recharge to the bedrock should be supported by some form of calculation. Can Atkins
demonstrate that recharge alone over the bedrock outcrop at the site is sufficient to supply enough water to
maintain the observed gradients across DiMe using the permeability/porosity assumptions used in the model? If
not then consideration of vertical recharge through the drift to can be assumed and may help to estimate the
relative significance of lateral migration in the drift itself. One of the fundamental parts of the assessment that
was discussed at the outset was the provision of a water balance for this area of the site so that the real site
data can be used to calibrate the whole assessment. Without this water balance there is likely to be a lack of
confidence in the risk assessment results and in particular the likely groundwater residence time and transport
velocities to the various receptors.
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For the cohesive drift hydrogeology URS would note that seepages have been observed in the railway cutting
and therefore the suggestion that lack of seepage supports the assumption that the water is ‘perched’ does not
appear to be reliable. Notwithstanding this, the conclusion that the majority of groundwater movement in the
drift is likely to be vertical appears to be a reasonable assumption. As with the recharge element discussed
above, some form of calculation to demonstrate this is considered appropriate (eg what is the groundwater flow
laterally given the permeability, gradient, etc versus the calculated vertical flux given the larger area, observed
vertical gradients, assumption of homogeneous permeability, etc). Are the various assumptions reasonable?
This would likely provide some justification that vertical migration is likely to be the most important element of the
CSM (eg the simple calculation may show that 90-95% of the groundwater flow through the drift is vertical (to
support the estimated recharge into the bedrock unit) rather than laterally towards the railway cutting). This may
also enable certain receptors to be ruled out as being significant although further inspection of seepages and
water quality in the railway cutting may ultimately be required to complete this element.

Atkins Response

A simple water balance analysis is provided in Section 4.2.2 and Appendix E. The results of the water balance
are referenced where relevant through the report. The results of the water balance appear to justify the
assumptions made regarding the aquifer properties and the recharge rates. This addresses a number of
comments later in the monitors review.

Conclusion

Acknowledged.

A large range in water levels is reported in some wells in the DiMe area. Would the large variations in some
locations provide supporting evidence for the likely low storage and potentially poor connectivity in the main
bedrock unit? This type of evidence needs to be extracted more clearly from the data set and related to the
CSM for the site.

Atkins Response

No further analysis of variations in groundwater levels has been added to the report. The available data does not
support a clear interpretation of the causes, or effects for the historical variations in level in some of the deeper
boreholes. The main gradients of groundwater flow and directions appear to have been stable in recent years
and are not anticipated to vary significantly in future.

Conclusion

Whilst the overall gradient of the groundwater is likely to be constant and the variation in levels is unlikely to
affect the numerical assessment of risk it is an important element in the overall CSM for the site. The data
should be reviewed either in this report or the forthcoming Sl report so that the overall conceptual understanding
of the whole system can be demonstrated. If groundwater levels increase by many meters in the winter this
suggests likely low storage and/or poor connectivity. It does not need to be proven but is an important inference
from the data. Just as important is demonstration of an understanding of the water levels relative to the
screened intervals versus potential for free product as this appears to have had limited detailed interpretation to
date.
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With regard to free product, further assessment of its location relative to potential sources, its significance with
regard shallow groundwater migration, particularly towards the railway cutting, would be beneficial given the
ultimate conclusion presented in the report. A sentinel well monitoring programme is in place specifically to
monitor for product migration towards the railway cutting yet this element of the CSM appears to have been
dismissed completely in the assessment presented. A plot of product thickness variation with time in key wells
would be useful to help assess its potential significance.

The discussion on depressed water levels in the cohesive drift is confusing. Does the initial part of the
discussion relate purely to the measured depth to water before consideration of overlying product or is it
implying an error in the data set? An entire page dedicated to discussing corrections for the presence of product
in wells appears inconsistent with the level of detail presented for the other aspects of the hydrogeology at the
site.

Atkins Response

The confusing text regarding LNAPL in the drift (Section 4.2.2.2) has been clarified. The question of free
product migration is addressed in new text in Section 4.2.2.3. Migration of LNAPL free product is not considered
likely to be occurring based on an overview of the long term monitoring data, however plots through time are
considered likely to be misleading due to differing patterns of wells monitored over time.

Conclusion

Acknowledged and it is noted that there is an implicit assumption that LNAPL will be removed which should be
carried forward to the remedial strategy.

In the made ground/granular drift hydrogeology there does not appear to be any discussion on the effects of the
drainage network on groundwater levels? There is no presentation of water level data or assessment of the
distribution of free product which has historically been observed in a large number of wells screened in the made
ground in the DiMe plant itself. Could the drainage system be a route for discharge of shallow groundwater? It
is known that the drainage system has contributed significantly to the transfer of chlorinated hydrocarbon
contamination from the DiMe plant into the North Site Reservoir. Therefore a pollutant linkage between shallow
ground contamination and drainage must exist. If contaminated shallow groundwater is not considered to be
part of the source then further evidence should be presented to rule out this particular pathway (eg are shallow
groundwater levels consistently below the invert levels of the drainage system? Can additional data be supplied
to support any of the conclusions that are reached? Consideration of removal of the drainage network may help
assist future predictive modelling but consideration of the historic influence is still considered appropriate.

Atkins Response

A new Section (4.3.1) of the report describes the potential for the surface water drainage systems to have
carried contamination off site to the reservoir. The potential pathway for contaminants to migrate off site via the
surface water drainage systems will be addressed in the engineering design part of the remediation.

Conclusion

Acknowledged, however Section 4.3.1 appears to dismiss the drainage as no source is considered to be present
in the made ground. It is not clear that this is the case and will need to be assessed following the forthcoming Sl
works.  This should be indicated in the report along with stating the likelihood that engineering
controls/measures will likely be adopted to address this pathway. This pollutant linkage is not therefore
considered further in the assessment process?
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The hydraulic conductivity section reports on tests completed across the entire Llandarcy refinery site (as
distinct from the DiMe Site?) Whilst a range of values are recorded there is no discussion on the geology type at
each of the test locations? How comparable are these results considered to be to the DiMe area? Would it be
possible to collect data specifically from DiMe wells and those immediately down hydraulic gradient? It is not
apparent that any of this data has been used in the assessment (see below — the report suggests literature
values for the cohesive drift have been used).

Whilst the comment on well screens intercepting more productive strata is likely to be correct it is not clear if the
comment about the bulk hydraulic conductivity of the cohesive drift is relevant. Whilst the bulk transmissivity of
the cohesive drift may be lower than indicated by the slug test data the permeability of the more sandy units in
the drift through which contamination is likely to migrate is likely to reasonably well reflected in the test data.
Given that migration is likely to occur through the more permeable units it is considered appropriate to consider
the use of this permeability value in the assessment itself.

Atkins Response

The hydraulic conductivity data presented in the report is not specific to the DiMe area, however the nature of
the cohesive drift and bedrock is not thought to vary considerably across the wider Coed Darcy site. The use of
stochastic predictive modelling is considered to justify that; the ranges of values considered for the hydraulic
conductivity of the cohesive drift, and the bedrock were reasonable; and that the ranges used accounted for the
potential for inconsistencies between the values applied and the site specific properties of each unit at DiMe.

The hydraulic conductivity, hydraulic gradients and pathways through the cohesive drift are assessed in section
4.2.2.2 in the report. The potential for sandier lenses increasing the bulk permeability of the cohesive drift was
considered. For flow to occur though such a lens there would need to be hydraulic gradient across it. As the
flux into and out of any higher permeability lens would be controlled by the surrounding low permeability strata
there should not be an enhanced driving hydraulic gradient through a lens, therefore no preferential flow.
Provided the lenses are not linked, and there is no evidence they are, there should be little influence from them
on the bulk transmissivity of the wider cohesive unit. The parameterisation of the cohesive made ground as a
reasonably low permeability unit is considered reasonable given the evidence from the site. The lack of
migration of TPH type contaminants through the cohesive drift is probably the strongest evidence that the
permeability of this unit is low. In terms of recharge and a reality check on the hydrogeology of the site and
surrounding area, Sections 4.2.2 and 5.2.4 of the report justify the water balance and predicted groundwater
flow which pertain to the recharge rates. The assumptions regarding vertical flow being the dominant direction
of water flow and contaminant transmission through the cohesive drift appear to be supported by the available
site specific evidence and are supported by the predicted groundwater flux under the site in the ConSim models.

Conclusion

Acknowledged.
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roduct

It is noted by Atkins that the monitoring well network is likely to be insufficient to assess the potential for LNAPL
migration. Atkins do not, however, present their conclusion following this remark? How does it affect the CSM?
If product migration was occurring would the assessment be completed differently? The sentinel well monitoring
programme has indicated that there is the potential for product migration to occur. Would the sentinel well data
assist in assessing the potential for migration of product across DiMe? If free product migration is considered
possible what does that suggest about the heterogeneity of the shallow and/or deep drift?

Atkins Response

The monitoring network may be insufficient currently to map LNAPL migration (See Section 4.2.2.3) however
this is not considered an issue. The location of the LNAPL across much of the DiMe site is not considered in
doubt and it has not migrated towards the sentinel wells in a concerning manner in recent years. It is proposed
to remove the LNAPL contaminant source to remediate the DiMe area, therefore plotting its past migration (if at
all) is not considered directly relevant to the risk assessment. The risk assessment assumes the LNAPL source
will be removed otherwise simulating a declining soil source of TPH would not be justifiable.

Conclusion

Acknowledged.

The LNAPL analysis would likely benefit from presentation of pie charts to show the relative proportions of each
TPH/BTEX fraction from each sample location. The most recent data clearly shows a significantly different
composition to the LNAPL analysed on 21/1/2009? No borehole references are provided however to help the
reader understand the location of the various samples? It is not clear if Atkins is implying a change in product
composition at the same/similar locations or simply that there are two different types of product in the DiMe plant
area. More details on geographic extent would be helpful.

It is not clear what Atkins mean by ‘conventional’ hydrocarbons. The TPHCWG analysis is based on effective
carbon numbers/carbon bonds and therefore could include a wide variety of different aliphatic and aromatic
compounds. In order to understand what the ‘conventional’ hydrocarbon comment means would require a more
detailed VOC analysis to rule out certain contaminants and/or would require a more refined assessment of the
likely source of the LNAPL. Itis not clear if DiMe analysis was included for the product samples?

The potential risk from product to controlled waters does not appear to have been assessed in the risk
assessment process.

Atkins Response

The full analyses of the make up the various LNAPL samples taken in 2009 are presented with the report
(Appendix D) and summarised in the text. This is considered to show clearly the compositions of LNAPL
encountered. Pie charts of relative proportions are not considered likely to enhance the understanding of the
LNAPL chemistry. The analysis of the LNAPL did include SVOC and VOC analyses which showed that none of
the samples contained either DiMe solvent above the limit of detection. The term “conventional hydrocarbons”
has been removed from the report as it was misleading.

The LNAPL chemistry is likely to vary across the DiMe site, however few boreholes currently have sufficient
LNAPL thickness to allow sampling therefore spatial analysis of the chemistry of 5 samples is not considered a
useful exercise. The entire LNAPL source should be removed from the site as far as practicable, irrespective of
its chemical constituents.

Conclusion

Acknowledged although the locations of the samples has not been confirmed. A brief explanation in this section
about assuming LNAPL will be removed but that partitioning of the product into dissolved phase forms part of
the basis for selecting risk driving fractions for use in the main assessment.
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Contamination Assessment

The discussion on solubility and volume of groundwater appears to be a little abstract. Would it be possible to
provide further information on rates of dissolution of the chlorinated hydrocarbons given the site setting? How
much water is passing through the aquifer, how much DNAPL might reasonably be expected based on historic
concentration data? Taking into account Raoults Law what solubility might be expected for each determinand in
the mixture? Are the observations on site supported by the theory (using calculations to demonstrate Atkins
understanding) and/or are there potential data gaps on site that need filling before a conclusion on this aspect
can be made.

Atkins Response

Some clarification of the discussion on solubility has been provided. Some of the concepts discussed in this
section are a little abstract and theoretical however are considered necessary to explain the possible reasons for
the groundwater quality monitored. Assessing the potential solubility of DiMe DNAPL using Raoults Law is
potentially problematic. The solubility of a mixture of organic solvents coming into contact with groundwater is
unlikely to be predicted with accuracy. A qualitative argument only has been provided in Section 4.4.5.3 based
on the high solubility of the individual DiMe chemicals and the likely volumes of groundwater flow available for
dilution (Water balance, and ConSim modelling).

Conclusion

Noted. Is it possible though to confirm through estimates what volume of DNAPL might have been able to be
dissolved by the inferred flux of groundwater in areas where DNAPL has historically been implied — i.e. is it
reasonable to consider that DNAPL is unlikely to still exist 10 years after source removal? For example if
solubility is 2000mg/l you would theoretically need 1000 litres to dissolve the product entirely. If the DNAPL is
estimated to comprise a volume of 5,000 litres then a volume of 5,000,000 litres of water would be required. If
the DNAPL is present over an area of 100m? and the recharge rate of 0.5m/year applied then this would require
50m3/year or 10 years worth of recharge to affect complete dissolution... These are abstract numbers but would
help with a sense check on plausibility of DNAPL having been washed out of the system.

In the contaminant properties Table 4.6, a selection of half lives are presented for the two key chlorinated
contaminants. These rates are likely to be critical in establishing the extent of any contamination plume
migrating from the DiMe plant. It is not clear, however, how these rates have been incorporated into the
assessment.

Atkins Response

The half lives in Table 4.6 (now 4.7), of the report are for reference purposes only. The half lives were used as
the starting point for the calibration of the transport properties of the DiMe solvents in the predictive modelling of
these substances.

Conclusion
Noted.

There is a brief discussion on anaerobic vs aerobic degradation however no site specific assessment appears to
have been completed (it is assumed by Atkins that groundwater will only be anaerobic on site). Use of
DO/Redox data etc should help confirm whether conditions are likely to be reducing in the DiMe plant area. Itis
noted that dissolved methane analysis has been completed recently and this is discussed in more detail later in
the report.

Atkins Response

Some additional justification for the conditions (aerobic or anaerobic) likely to be prevalent in groundwater at
DiMe is provided in Section 4.4.1 of the report.

Conclusion

Noted. More detailed MNA data and use of field DO/Redox potential would help strengthen the conclusions.
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The discussion on historical contamination appears relatively brief. Has Atkins reviewed contaminant
distribution data for themselves? Has the original risk assessment been reviewed? What sources are
considered most likely to have caused the observed distribution of contamination? Is there a distinction between
source and plume from the available data set?

Whilst the sporadic nature of sampling may lead to an overly pessimistic view of the contaminant distribution at
the site it would at least provide a reasonable overview of where contamination has been identified at
concentrations which may be considered to represent the main source area.

Atkins Response

The summary of the historical contamination data is brief in the report, some additional text is provided in
Section 4.4.3 to explain this. It was not considered necessary to recapitulate the content of previous reports,
however the historical monitoring data made available has been utilised in the report, and is presented in the
report appendices.

Conclusion
Noted.

A specific comment is made on the concentrations in DSB023s2 in the report. It states that the current
concentration of 21ug/l is significantly lower than historical data. Based on URS’ records this location appears to
have been sampled once in February 2002 and a concentration of 17.3ug/l was reported. Can Atkins confirm
which data they are using?

Atkins Response

The specific reference to concentrations in borehole DSB023s2 (Section 4.4.5.1) has been removed, this
reference was not appropriate under the circumstances and an alternative, more appropriate borehole, has been
selected as an example of reducing concentrations of DiMe solvents in the Made Ground/ Granular Drift.

Conclusion
Noted.

It is noted that Atkins has completed more recent monitoring at the site. What is not clear, however, is how the
locations of the new wells relate to the likely sources of contamination and whether they have been effective in
replacing wells where high concentrations have been recorded historically but which may no longer exist. Can
Atkins provide a figure showing which boreholes are included in the statistical analysis for 2009/2010? Have the
wells with the highest historical Di and Me concentrations been resampled recently or replaced with appropriate
monitoring points? (eg DSB007, DSB009s2, MSMW066d2, DSB008s1, etc).

Atkins Response

The new monitoring wells did not attempt to replace specific lost wells, but aimed at extending the coverage of
the groundwater monitoring over the southern area of the DiMe site which had lost the vast majority of its
monitoring boreholes. Sufficient wells were considered available to assess the current groundwater quality at
DiMe, including several of the older boreholes which recorded high concentrations of contaminants historically.

Conclusion
Noted.

For the cohesive drift discussion there is a general inference presented by Atkins that concentrations have
decreased. It would be helpful to provide graphical evidence of this, making reference to the more contaminated
wells which have not been resampled recently.
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Atkins Response

The concentrations of DiMe solvents in solution in the cohesive drift tended to remain high until 2005, and then
following a gap in monitoring were lower or non-detects in 2008/09. There do remain some boreholes however
which record high concentrations of both DiMe solvents up to 2009. Graphs of these data are however less
compelling than inspection of the data provided in the report appendices. The high residual concentrations of
DiMe solvents in pockets within the cohesive drift is consistent with the arguments provided in the report and
these are taken into account in the source concentrations considered in the risk assessment modelling.

Conclusion

Noted although if review of data suggests clear decreases why would graphical representation of this not help
support Atkins conclusions?

Has any assessment of depth of contamination in the cohesive drift been attempted? The potential presence of
DNAPL or high dissolved phase concentrations towards the base of the cohesive drift will reduce the vertical
distance for attenuation in any vertical migration model.

The conclusions about lack of a DNAPL source in the bedrock appears reasonable based on the bedrock
monitoring data.

The significance of potential data gaps requires clarification in each of the contamination distribution sub-
sections.

Atkins Response

The consistency of the monitoring is discussed in Section 4.4.6 of the report. The consistency and adequacy of
the monitoring was queried at a number of points in the monitors comments.

Conclusion

Noted, however it is not clear what specific location of DNAPL/source is assumed in the assessments.

No comments are provided in relation to the distribution/magnitude of shallow groundwater contamination and
no discussion is presented on PID data or soil results to help infer where releases to ground may have occurred.

Atkins Response

Soil data and PID data has not been considered in the report. The groundwater quality at source and along the
pathway is considered to provide the most revealing evidence for contaminant concentrations migrating from the
DiMe site and impacting controlled waters. The groundwater quality is assumed to be reflective of leachate
which should be reflective of the worst case concentrations. Soil analyses may indicate high concentrations
which may not be leachable and therefore misleading in a risk assessment.

Conclusion
Noted although the intention of the comment was to use the soil data to help define potential source areas. The

upcoming ground investigation data may help with that element and should be reviewed following collection to
confirm that the assessment is still appropriate. The model indicates a soil source assessment was completed?
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The presence of chloride in the cohesive drift deposits is discussed by Atkins. The report states that chloride is
‘preferentially’ transported. It would be more accurate to suggest that chloride is relatively little retarded during
transport and does not undergo degradation. It is therefore a good tracer to help understand the distribution and
longevity of a source of contamination.

The inference that 500mg/I of chloride in the cohesive drift is from dechlorination appears to be reasonable. The
correlation data for methane appears to support the earlier supposition that conditions in the groundwater are
generally reducing. There does appear to be reasonable evidence to support the conclusion that biodegradation
of the DiMe solvents is occurring in the cohesive drift deposits. Is any similar data available for bedrock and/or
granular drift wells?

Whilst a detailed discussion on the presence of chloride is presented the significance to the CSM and the risk
assessment is not clearly stated. Can this data be used to estimate the potential lateral extent of dissolved
phase plumes in each unit?

Coal Measures contain a naturally occurring source of chloride. Consideration should be given to the
background chloride content in the bedrock across the site (i.e. away from potentially chlorinated solvent
contaminated areas) to understand the natural background. A brief review of available site wide chloride data for
deep wells suggests a background concentration in the range 25-50mg/l. This suggests that results between
50-300mg/l may be indicative of some dechlorination of chlorinated solvent contamination and as suggested by
Atkins may be diluted from the cohesive drift as a result of mixing in the deeper groundwater.

Atkins Response

The discussions regarding chloride concentrations and their distribution contained in Section 4.4.5 and its sub-
sections were purely to show that the likely source of the elevated concentrations monitored in the cohesive drift
and bedrock were likely to be generated from biodegradation of the chlorinated DiMe solvents. There being low
concentrations of chloride present in the made ground and granular drift, it is considered that other sources of
chloride are therefore unlikely. This is clarified in the report.

There is no wider significance for the CSM to this point other than that it suggests that conditions suitable for
biodegradation are present along the pathway and that degradation, at least in the dissolved phase, is occurring
beneath DiMe. This justifies the applicability of considering biodegradation in the dissolved phase in the risk
assessment models.

Conclusion
Noted.

The calculations for assessing the relative conductivity for Di and Me appear reasonable although further
discussion on how/why this calculation is necessary would aid the non-specialist (i.e. the intrinsic permeability is
a function of the porous media while the fluid conductivity will be dependent on the dynamic viscosity and
density of the fluid). For low viscosity, high density fluids the rate of migration will be higher than the hydraulic
conductivity (i.e. the pure phase contaminant will migrate more rapidly than would groundwater alone).

The conclusion presented by Atkins that there is likely to be relatively little residual DNAPL is presumably based
on the assumption that the formation is relatively homogeneous vertically and that wells are installed in
appropriate locations across the site.

The velocity calculations suggest that a 5m thick cohesive drift unit should be penetrated in 1-10 years allowing
for some variation in local permeability. This appears to be a reasonable assumption.

Atkins Response

Additional text (in Section 4.4.5.3) explains intrinsic permeability and why a DNAPL of DiMe solvent might be
expected to have a substantially more rapid travel time through the cohesive drift than the same contaminants
dissolved in water.

Conclusion
Noted.
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CS _Summary

It is not clear why an assessment of all of the TPH fractions has not been undertaken and in particular aromatic
C8-C10 which has been reported at up to 18.72% in one sample analysed from 23/01/2009. Based on mass
fraction/solubility (i.e. Raoults Law) even the relatively low proportions of BTEX contaminants could also
potentially present a risk but do not appear to have been considered.

Atkins Response

In order to justify the priority contaminants (TPH) taken forward for risk assessment, a risk screening has been
provided. The risk screening is presented in Section 4.5.2 of the report. The risk screening took account of the
source concentrations (solubility for TPH fractions), contaminant transport properties of the various fractions,
and showed that the aromatic fractions represent the highest risk to controlled waters. The screening
assessment also showed that of these aromatic fractions, once the mass loading (volume) was taken into
account the TPH C10-C16 range were indicated to be the highest risk. The DiMe solvents were also included in
the risk screening and shown to be high risk, mainly by virtue of the large contrast between their source
concentrations and their individual water quality standard.

Conclusion

Noted, however the point about the proportion of C8-C10 aromatic reported in the LNAPL seems to have been
missed. At this concentration the risk screening would be expected to identify that fraction as a risk driver?

For the pathways element it appears as though the DNAPL migration directly to the bedrock is no longer
considered by Atkins to be plausible. This is backed-up by evidence from site and calculations presented in the
report which indicate declining concentrations and calculated velocities which suggest DNAPL would most likely
have reached bedrock and there is no on-going source from site operations which ceased more than 10 years
ago. Itis not clear, however, if Atkins are satisfied that there is sufficient current monitoring well coverage to be
confident in this conclusion. If not what difference would be made by considering the presence of DNAPL in the
bedrock as part of the assessment? How would down gradient monitoring data and lateral velocity calculations
help support the conclusions regarding potential for on-going sources in the bedrock?

Atkins Response

An additional borehole (DIME5) was installed down gradient of the DiMe source (north east), and other
boreholes previously existed at the site in this area which can be used for this purpose. These wells are
considered suitable to demonstrate that there is unlikely to be a DNAPL source in the bedrock impacting
groundwater in the bedrock currently.

Conclusion

Noted. Can Atkins confirm that reasonable worst case concentration data has been input to the model when
assessing lateral migration from DiMe to the receptor in the bedrock unit?

The selection of a compliance point at the eastern site boundary appears reasonable. Consideration should,
however, be given to the railway cutting as a potential receptor.

Atkins Response

Consideration of the railway cutting as a receptor has now been included in Section 4.5.4 of the revised report.

Conclusion

Noted. A programme of monitoring should be proposed to confirm dissolved phase concentrations in
appropriate sentinel wells along with proposal to confirm Atkins’ inference that there is no significant seepage
into the railway cutting from the shallow or deep groundwater units.
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The extent of source areas is not described in the CSM summary. The location of potential sources in the
different aquifer units is also not discussed and the relationship between source and pathway is not clearly
described.

Atkins Response

The source area was not discussed in the previous version of the report. The entire DiMe area was considered
as the source. New text in Section 4.5.2 explains the reasons for this. Assuming a site wide source rather than
a more limited area does not significantly affect the predicted impacts in the model, provided the source area
considered is wide enough for the plume core to be relatively unaffected by dispersion effects and dilution. As
the source areas would be large enough for these factors to be nullified it became a natural assumption of the
modelling that the entire site area should be considered as the source. This assumption has been inserted in
Section 5.1.2 of the report.

Conclusion
Noted.
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nderstanding of Assessment

The objectives indicate that the controlled waters assessment was to be completed on the basis of the CSM
described in Section 4 of Atkins’ report. From the information provided in the report it is not clear, however,
exactly what S-P-R linkage has been simulated and how the two models relate to one another. The description
at the start of Section 5 is confusing. It has been assumed that the following assessments have been
completed,;

1. Predictive Model — Used to calibrate the risk assessment model to attempt to replicate observed
conditions. It is assumed this calibration is completed on a trial and error basis. No details of the
calibration method/data are provided. Can you confirm which data points / wells are used for
calibration? Can the source/pathway/receptor be described more clearly for this model.

2. Impact Model — Using a revised model following the calibration process to estimate the potential risk at
the selected compliance point from the contaminants of concern. Two assessments using a constant
and declining source have been completed. It is not clear if this model assumes vertical and then lateral
migration using cohesive drift input concentrations or not?

The methodology then states that the deep groundwater concentrations have been ignored? It does not state
what data has actually been used. Irrespective of the source of dissolved phase contamination in the bedrock it
is not clear why it is considered that the reported deep contamination won't migrate laterally in the dissolved
phase towards the receptor. Further clarification of what sources have been considered is required.

Atkins Response

The risk assessment modelling has been revised to address the concerns raised in the review and during the
meeting on 16" September 2010. The revised modelling has been explained in a revised Section 5.2 which
explains the objectives, methodology and results of each simulation. The parameterisation table has been
removed from the report text and individual parameterisation tables are inserted into Appendix F for each of the
three ConSim models.

Conclusion

Noted, however the three models do not clearly state the assumed source-pathway and receptors. It is still not
clear what the predictive model uses as input concentrations and position of the source, what vertical pathway is
assumed and where the compliance point is. It is not clear from the report text how calibration has been
achieved. Some input values seem to be under conservative such as vertical pathway length, air filled porosity
(for a saturated pathway), thickness of underlying aquifer, etc based on Appendix E information). My comments
on these parameters do not seem to have been incorporated.

It would be useful to see results based on literature degradation rates etc first and then explain how these have
been adjusted to get a good match. It is also not explained what is being calibrated here. Is it the most recent
maximum dissolved phase concentration reported in the bedrock wells at the site? The same applies to the
impact modelling. This describes a soil source which Atkins dismissed above indicating only groundwater has
been considered (presumably soil source is used to enable declining source in the model?) It is not clear what
the input concentrations relate to and where the groundwater is migrating through...is this from made ground
vertically to bedrock and then laterally to the compliance point? It is assumed that the groundwater source
impact model uses maximum observed bedrock contaminant data to assess risks at the compliance point.
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The models might be aided by clearly stating the objectives for each assessment;

1. What concentrations do the soil contaminants leach at into the granular drift?

2. What attenuation via dilution is simulated in the shallow groundwater unit?

3. How do these concentrations compare to the observed dissolved phase concentrations in both the
granular and cohesive drift groundwater units?

4. What mechanisms are active vertically through the granular/cohesive drift units in order to create the
pollutant linkage into the bedrock aquifer?

5. What attenuation factor is calculated for this migration process?

6. What additional dilution may be expected in the bedrock aquifer?

7. How do the vertical model simulated concentrations into the bedrock compare with observed
concentrations?

8. What concentrations are simulated laterally to the 360m compliance point assuming current observed
deep groundwater concentrations as the source concentration?

9. How does this differ from the results from the vertical model and what adjustments might need to be
made to the vertical model to enable a closer match?

10. Given these adjustments how else might the vertical model be used to assess the significance of vertical
migration of contamination within the DiMe area?

11. Can the lateral migration be calibrated using down gradient monitoring data?

12. Does the assessment of groundwater velocities and contaminant migration rates mean that down
gradient data can be inferred as being in steady state?

13. Would concentrations be expected to increase in the future at down gradient locations?

14. Given the potential for redevelopment of the site can simulated concentrations down gradient of the
source be simulated at 50m intervals to aid the HH assessment?

Atkins Response

The 14 points made are not addressed in detail as they largely pertain to the calculations and assumptions
contained in the ConSim modelling package. They can be verified from the electronic versions of the ConSim
model provided and the ConSim manual if required. The application of ConSim to the pathway considered at
the site is considered sound and reflective of a reasonable worst case assessment of the risks pertaining to
controlled waters.

Conclusion

Noted, however it is not agreed that the response to these specific questions simply pertain to the calculations
and assumptions in the ConSim modelling package. Most of the points raised relate to how the ConSim model
is set-up and used which is subject to the modellers understanding of the CSM. Without providing a response to
these elements for each model it is not possible to confirm the model has been used correctly and it is not for
the Monitor to have to run the models to try and assess this. A response on these specific elements of the
modelling is still considered appropriate. The response to these questions should provide a good sense check
on what the dominant mechanisms for contaminant concentration reductions are in the models. Some of the
specific questions might be answered by more clearly stating the inputs and pathways considered in each
assessment. It is not clear in the list of parameters where the vertical gradient/permeability is input to the model.

The description of the stochastic nature of the two models is difficult to follow. Can this be stated more simply
and clearly? Why is it considered appropriate to use different confidence levels in the two different
assessments.

Atkins Response

The 50™%ile confidence IeveI in the predictive model is considered appropriate as this model is seeking to
approximate reality. The 50" "oile is the model prediction of the most likely outcome given the variables input,
therefore is the most relevant percentile for calibration purposes given the uncertainties input |nt0 the stochastic
model. Assessing the calibration at any other percentile would be inappropriate. The 50" "opile reporting
concentration does not reflect a lack of confidence in this prediction.

The impact modelling however assesses the potential impact at the receptor where it is considered appropriate
to require a high confidence level, reflective of a reasonable worst case. The 95' "oile is considered appropriate
for this situation. Text to this effect has been inserted in the relevant sub sections of Section 5.2.

Conclusion
Noted.
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Atkins include the statement that the unsaturated vertical pathway has been incorporated as if it were a
saturated pathway using appropriate values. Can these input values be provided and an indication of what
processes the vertical ‘unsaturated’ pathway model in ConSim is trying to replicate. Has consideration of
recharge limitation to vertical migration rates been considered (i.e. the rate of vertical migration through a
saturated formation may be limited by the rate of recharge to it)? Has degradation been assumed through the
vertical migration pathway?

The source depth term for groundwater sources should be reflective of conditions described in the CSM so that
vertical dispersion during lateral migration is limited or removed. The source depth for the vertical models should
reflect the proximity of residual DNAPL to the bedrock unit.

Why has site specific foc data not been used?

Are the air filled porosity values presented for the unsaturated zone intended to reflect the vertical saturated
pathway)?

Is 50% infiltration considered appropriate given the future use of the site? Given the long term presence of hard
standing and drainage systems at DiMe this degree of recharge may be on the high side but for soil leaching
would likely be conservative. Does this degree of recharge work with the water balance for the site? How might
having the whole DiMe area unsurfaced in the future affect gradients and water levels? Would this affect the
output from the risk assessment?

Can a summary of the modelling components used for each of the assessments be provided (eg for soil —
leaching, dilution in perched shallow groundwater, vertical migration through shallow saturated zone with
biodegradation, dilution in deeper bedrock unit, lateral migration to compliance point, using max observed soil
concentrations over whole DiMe source area, etc), together with a rationale for each element?

Why is site specific permeability data not being used for the cohesive drift as a maximum literature value of
0.01m/day seems to be on the low side given the recorded presence of sand and gravel within the drift unit.
Whilst the bulk properties of the drift might more closely resemble clay would contamination not migrate
preferentially through the more granular units and hence would a higher conductivity be appropriate? If the
sand/gravel lenses are not considered to be interlinked vertically then this should be clearly explained when
presenting the rationale for the parameter selection. How would the separation of the cohesive drift into more
and less permeable zones affect the incorporation of dispersion in the assessment? |s dispersion considered in
the vertical migration model?

Is it assumed that the vertical conductivity is higher or lower than the lateral conductivity? No vertical hydraulic
gradient is provided for the vertical pathway in the parameters summary?

The thickness of the bedrock unit appears to be very high and could potentially allow a large degree of vertical
dispersion during migration (depending on source depth assumption and source length/width). The comments
suggest that only the mixing zone thickness has been used in the assessment, in which case why is a 50m thick
aquifer listed in the input parameters? Is the mixing zone thickness used to dilute soil contamination and limit
the source thickness term for groundwater? Is the assumed effective porosity intended to reflect the weathered
sandstone rather than the unweathered bedrock?
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Does the model assume that the compliance point is located directly down hydraulic gradient of the source?

It is indicated that the predictive model is under predicting concentrations compared to the site data and the
inference is that degradation is slower than the literature values used in the model. This is one of several
reasons why the results might be different. It is indicated that the degradation rate has been increased in order
to match the site data to the 50%ile simulated concentration. No data is provided on what this degradation rate
is or what the calibration point is taken to be? Without this information the relevance of this model in the whole
process can not be evaluated.

Based on URS review of potential degradation rates for the key contaminants, 2 years and 1.5 years for 1,2-
DCA and DCM respectively is considered potentially more appropriate.

No response appears to have been received in relation to the above queries?
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Can the titles in the tables in Section 5 be clarified? What is the target concentration — where does it apply and
how does the model that has been set-up calculate the 40 year 50" percentile value.

Atkins Response

The titles of the tables in Section 5 have been clarified, and hopefully the added text introducing each model and
the discussion provided of the results should further clarify the content of the tables.

Conclusion
Noted.

In order to use degradation rates in the assessment (and to understand their relevance in the calibration
process) it is normally necessary to present data which illustrates that that the plume is stable or shrinking. In
order to establish the potential total attenuation factor for the aquifer it may be more appropriate to follow the
USEPA process for calculating First Order Rate Constants since the specific process which is creating the
difference between the Predictive Model and observed concentrations is unknown — i.e. the difference could be
down to the Koc value, aquifer thickness, permeability, organic carbon content, etc as much as the half life.

The use of the degradation rates from literature is supported by the presence of chloride along the pathway. A
plume may not be stable or shrinking and still be undergoing biodegradation. It will only be stable or shrinking if
it has reached a balance of the advective flow and degradation rates to prevent its further migration. It is not
considered necessary at this site at this juncture to demonstrate a stable or shrinking plume as there two
pathways to consider in assessing the current concentration in groundwater. The former transport of DiMe
solvents as DNAPL for which there is likely to be some residual signature of dissolved phase contamination in
the bedrock, and the current migration of residual contamination dissolved in groundwater from the sources in
the Made Ground/Drift.

Degradation as a process can occur in and around a plume whether it is expending, stable or shrinking. The
loss of the source of DiMe solvent contamination at the site and their high mobility in groundwater make analysis
of the concentrations through time problematic. First order rate constants could be calculated for 1,2-
dichloroethane using the USEPA document Calculation and Use of First-Order Rate Constants for Monitored
Natural Attenuation Studies, 2002 (Ref. 1) for the concentration v time in specific boreholes in the cohesive
Made Ground and bedrock sandstones which show concentrations dropping at consistent rates. The conversion
to half lives shows the degradation rates are slower than the calibrated biodegradation rates at the site.
Significant biodegradation over much of the period being considered is probably precluded by the high
concentrations (in the range 1000 — 10,000ug/l) and therefore the rates of reduction over time in these boreholes
are considered most likely to be related to the loss of source mass over time. This justifies the assumption of a
declining plume source as applicable and therefore probably a stable or shirking plume, although that cannot be
confirmed from the current data set.

Borehole nit Concentration vs Time Rate Rates converted to half lives in
Constants ¢ in days years
MSM220s Cohesive
Made Ground 0.0009 2.11
MSM220S2 Cohesive
Made Ground 0.003 0.63
MSM220D Bedrock 0.003 0.63
MSM222d2 Bedrock 0.002 0.95

The Bulk Attenuation Rate Constant (k) for 1,2-dichloroethane in the bedrock aquifer could be calculated using
the methodology from USEPA document on First-Order Rate Constants (Ref. 1). To calculate k the
concentrations from boreholes across the DiMe area (boreholes MSM222d2, DME04, DMEO5 and MSM224D)
were used along with the unretarded travel time (50th %ile as most likely prediction) from the ConSim model for
the transport rate; and the site specific K4 value (Koc * foc) for 1,2-dichlorethane as the degradation factor. The
bulk degradation rate calculated was 0.0058 per day which equates to a half life of 0.327 years which is similar
to the range calibrated for the site and then parameterised in the risk assessment (0.35 to 0.49 years).
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The analysis of first order rate constants has not been incorporated into the report, however the analysis does
support the assumptions made regarding the conceptual model, parameterisation (i.e. biodegradation) and the
conclusions, especially regarding the predicted impact of 1,2-dichloroethane in the new groundwater source
model.

The choice of the half lives of the DiMe solvents and the Koc of 1,2-dichloroethane to affect the model
calibration is considered reasonable as the half lives are the least certain parameters, i.e. most likely to vary
between this site and others. Provided the model is predicting values at concentrations similar to those
monitored in the aquifer in the correct time frame the balance of parameters is considered justifiable. The half
life of a species is considered likely to be the one which varies most with site specific circumstances, therefore
has been varied first. The K,. has been varied for 1,2-dichlorethane in preference to foc (which is site specific)
as changing the foc would also influence the transport of the other substances in the simulation. Parameters
were varied to be more conservative, therefore have been changed from justifiable literature ranges towards
more conservative site specific ranges, which should provide confidence in the predicted modelling rather than
conjecture over the exact mechanism controlling travel times and impact concentrations.

Conclusion

Noted. An expanding plume is not acceptable to the EA since the distance to compliance point will continue to
shrink although it is acknowledged that attenuation will be on-going in this instance the assessment of potential
risk can not be quantified in an expanding plume. The half-lives quoted above are closer to the URS literature
values although it should be noted that the calculated rates are total attenuation rates and not just
biodegradation and therefore shouldn’t be directly compared to the Atkins calibrated rates. Graphs of the trend
data used in the calculations would be useful. Overall this assessment appears to support the overall
attenuation rates modelled in the Atkins assessment.

In the model the saturated cohesive till thickness may have a significant effect on the degree of attenuation of
each of the contaminants — particularly given the low permeability assumed. Should this be adjusted to take
account of the depth to the DNAPL (i.e. the saturated aquifer thickness for the vertical model should take
account of the source position). Reducing this to 2-4m could make a significant difference to the risk
assessment results — particularly at the higher confidence limit.

It is currently unclear exactly how the vertical saturated migration has been simulated. Given the fact that
contamination is observed in the bedrock would it not be simpler to use observed bedrock groundwater
contaminant concentrations and simulate migration laterally to the compliance point? This would at least
provide a conservative baseline assessment from which more complicated vertical models could be developed
to understand further attenuation mechanisms and time variant reduction in risk given the potential for source
depletion and given the evidence to support a reducing input of contamination into the bedrock.

Atkins Response

Vertical migration in ConSim is through plug flow assuming all the infiltration is transmitted through the
unsaturated zone. The vertical pathway in ConSim is assumed to be unsaturated however has been simulated
as if saturated at the DiMe site through the use of a very small value for the air filled porosity of the vertical
pathway. The current distribution of contamination within the cohesive drift means the full thickness of the
Cohesive drift is not available as a vertical pathway. This has been taken into account in the predictive
modelling through the reduction of the range of thickness of the vertical pathway in the ConSim modelling.

A separate groundwater source model (Section 5.2.4) has been produced for comparison with the soil source
model. This shows the potential impacts off site for the currently monitored groundwater concentrations.

Conclusion
Noted but please be clear when discussing groundwater whether it is in bedrock, cohesive or granular drift.

When discussing the groundwater source model it is assumed the source is in the bedrock and lateral migration
only is simulated?
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In Table 5.5 does the current source concentration relate to bedrock or the cohesive drift units? Can a sketch
be prepared which shows the details of the parameters used in the assessment overlain on the CSM?

Atkins Response

Individual tables of input parameters for each simulation have been produced and clearly identify the inputs
utilised in ConSim for each part of the pathway relevant to that simulation. This is considered to show clearly
the parameters and pathways without a requirement for sketch drawings. The overall CSM remains unchanged,
however different parts of the pathway apply depending on the source and receptor being considered in each
case.

Conclusion

Noted, however the comments noted above about being clear where the source is, in which unit and what
pathways are being modelled needs clarification in the report text. Whilst Atkins may not consider it necessary a
schematic section illustrating the parameters for the aquifers being modelled would be helpful. The sources,
pathways and receptors for each assessment could then be clearly indicated and their relationship to each other
better understood.

The constant source impact model identifies exceedances at the down gradient receptor. How does this tally
with data from wells down gradient of the source? Has any lateral calibration been completed (i.e. assuming the
calibration for the predictive model is only for the vertical part of the assessment)? The declining source impact
at the base of the cohesive drift can’t be correct since significantly higher concentrations (including inferred
DNAPL) have been identified in the bedrock. What evidence is there to support the use of a declining source
model and does its method of incorporation in ConSim match the CSM?

Atkins Response

The draft report included a constant soil source, as well as a declining soil source ConSim model. Following the
meeting with the monitor the constant source soil model, which was unrealistic with regard to the CSM (due to
the remedial proposals to remove all LNAPLs), was considered redundant in the risk assessment and has
therefore been removed.

Conclusion
Noted.

How has degradation been applied in the model? Has the applied degradation rate assumed degradation in all
phases (which equates to degradation rates for the whole aquifer system from field studies rather than dissolved
only rates from lab studies)?

Atkins Response

Degradation within ConSim has only been applied in the dissolved phase. No degradation in the sorbed phase
has been considered applicable in any part of the pathway in accordance with EA guidance.

Conclusion
Noted.

The report does not provide a sufficiently clear description of each of the models, inputs and outputs to
understand and assess clearly how the modelling has been completed and whether there are considered to be
any significant risks to controlled waters.
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The conclusion that product removal from DiMe should be undertaken appears reasonable.

Potential data gaps from the assessment should be identified (eg how comprehensive is the recent groundwater
monitoring data set and have historical high concentration wells been sampled or replaced with an appropriate
new well?). At present the report simply states more monitoring will be completed in the future but does not
critically review the appropriateness of the current monitoring well network.

Atkins Response

There are considered to be sufficient monitoring boreholes (at least 7 locations) within the bedrock for
monitoring the aquifer quality. The boreholes provide good coverage of the site area including beneath the
former production areas (central area, towards northern site boundary) and down gradient of this production
area (east and northeast), including some depth sensitivity in two places (MSMWO069 and MSMW224). Some of
the existing bedrock wells have been monitored periodically as part of the RAP monitoring, however the DiMe
substances have not been regularly detected in these boreholes since 2008. No spatial patterns of
contamination can therefore be presented on the basis of the recent monitoring data.

Conclusion

Noted. Can a proposed sampling plan be generated from which a final review of the suitability of the assessment
and its conclusions can be made?

Date: 07/01/2011
Signed: il
Reply
Signed: Date:
istribution

To |cc Name Company Fax No
X Howel Morris Atkins
X Edward Lewis Atkins

X Mike Poland Atkins
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URS Request for Information

Contract Name: Coed D'Arcy O ITOR RFI No:

Contract Number: GNP/NJR/13773-2 Date Raised: 5/01/2011
Subject: Review of DiMe S| Scope

To: Michelle Lee Atkins

From: Simon Gibbons URS

Response Required Within: 1 Day 3 Days 5 Days X 10 Days
Comments

The following general comments are provided in response to Atkins ‘Detailed Ground Investigation’ scoping
document, dated 20" December 2010, ref 5041216-REM-TN-000467.

It would be useful if investigation of former service routes could be undertaken as part of the S| works unless it is
considered these are sufficiently shallow that all soils (and contamination) associated with these will be removed
as part of the default remedial scope?

The version of drawing 820 received did not appear to have the black crosses showing indicative Sl locations
and the key was missing text?

The HH QRA for the DiMe plant has indicated potential presence of dioxins. Can you confirm if these form part
of the analytical suite for the SI works and if so what areas/source is being considered?

The HH QRA also makes reference to drawing 820 as indicating the relevant area for the HH assessment.
Drawing 820 seems to show a much larger area than will be occupied by just the sports pitches. If the intention
is to have one large Phase to cover the whole of the school area then additional RTCs may be required to go
with those developed for the sports pitches (eg schools are not covered by any of the existing exposure
scenarios and are not included in the current DiMe HHQRA). Can confirmation of proposed Phase(s) be
provided to ensure sufficient screening data is available to compare against the S| data?

Is any information available on final levels for the DiMe area?

Can Atkins provide an updated drawing of the current active drainage and confirm which elements have been
either physically removed or simply disconnected? Given the potential for drainage to be a source and pathway
for contamination it would be preferable if sampling could be undertaken along these routes in accordance with
the requirements of the S106 Agreement.

Can you confirm how the trial pits will be positioned on the ground to ensure Atkins get as close as possible to
potential source areas? Following the general demolition works and stockpiling across the area it is not
currently possible to precisely identify former features such as the solvent storage tanks on the ground.

Of particular interest in these works will be development of a CSM which helps to assess where the free product
is (i.e. beneath the former slab, permeable made ground or within specific granular zones in the drift)? The
observation of significant product in wells yet lack of free phase in the shallowest groundwater unit suggest that
the pathway for product loss into and through the ground may not yet be fully understood and this could have
implications during future earthworks (if not captured during remediation).

Date: 05/01/2011
Signed: —<—
Reply
Signed: Date:
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URS Request for Information

Contract Name: Coed D'Arcy O ITOR RFI No:

Contract Number: GNP/NJR/13773-2 Date Raised: 7" April 2011
Subject: Re-Use of Existing Stockpiled Material on DiMe

To: Michelle Lee Atkins

From: Simon Gibbons URS

Response Required Within: 1 Day 3 Days 5 Days X 10 Days
Comments

The following general comments are provided in response to Atkins Technical Note 552, ‘Proposed re-use of
Existing Stockpiled Materials’, dated 1% April 2011.

In general terms the re-use of these materials as suggested in the Note is supported. A few clarifications are,
however, required before these works can ultimately be certificated as part of the Monitors Phase completion
declaration;

The validation frequency for the stockpiles currently on DiMe is quoted as approximately 1 in 500m®. This is
closer to 1 in 660m° and is required to be 1 in 400m? prior to re-use although for some analytes given the
insignificant risk even at saturation the full suite may not be necessary.

The validation frequency for BTEX/VOC in the railhead stockpile is significantly less than this at 1 per 3,333m*
and this validation frequency will need to be increased prior to re-using any of this material unless a rationale
against further testing can be presented and agreed.

The technical note does not present the visual/olfactory quality of the soils in these stockpiles and no target for
this is presented in the technical note for soils >1mbgl under a recreational scenario. The approach should be
clarified and if not relevant for the given end-use this should be stated.

It would be useful to have confirmation of the sources of contamination which relate to each stockpile so that |
can be sure the appropriate analytical testing suite has been completed (i.e. some of these stockpiles were
presumably from the power station and no PCB data appears to be presented)? In addition no asbestos
analysis appears to have been completed which is essential in stockpiles of made ground. URS will also need
to see the asbestos QRA before any sign-off/certification can be produced for re-use of made ground materials.

Can Atkins confirm what the implication is in terms of reuse of stockpile material to increase levels ahead of
finalising the remedial strategy for DiMe. Is there a chance for material to require re-excavation to remove
contaminated deeper soils — eg where they are known to be saturated with free product? Will the DiMe
remediation be completed before re-use or will the use of stockpiled materials be completed at risk?

Can Atkins confirm how the depth of fill will ultimately be validated (i.e. what approach will be used to confirm all
of this re-used material will be >1mbgl following redevelopment as sports pitches)? Will any demarcation occur
on the ground to ensure that the filled material only gets used below the pitch areas? If this is a non-issue due
to material passing shallow RTC/RBSLs then this should be stated to provide further re-assurance.

The tables of results only appear to refer to non-RBSL contaminants. Please could data be presented with
comparison against S106 RBSLs and RTC as well as presenting screening for additional contaminants which
only have an RTC. The presentation of the results is otherwise slightly misleading. Can all analytical data be
provided to enable a cross check?

Date: 07/04/2011
= "‘Zii,‘ﬂt‘a\s)
Signed: < —

Reply
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X Michelle Lee Atkins
X Mike Poland Atkins
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URS Request for Information

Contract Name: Coed D'Arcy O ITOR RFI No:

Contract Number: GNP/NJR/13773-2 Date Raised: g™ April 2011
Subject: DiMe Controlled Waters QRA, DiMe Area

To: Howel Morris / Edward Lewis Atkins

From: Simon Gibbons URS

Response Required Within: 1 Day 3 Days 5 Days X 10 Days
Comments

The following general comments are provided in response to Atkins Report ‘DiMe Area Controlled Waters Risk
Assessment’ and Atkins response to the Monitor RFI 0078, both received April 2011.

eneral oints

In a couple of responses Atkins has referred the Monitor to the ConSim manual for answers to queries that have
been raised. | am fully aware of what the Consim model can do and where to find the answers but it is for Atkins
to demonstrate that the data has been applied correctly in the model. | raised queries at a number of points in
the reporting process in order to get clear confirmation about the processes being simulated as | did not feel
they had been clearly defined in the text of the report and in order to obtain reassurance that the processes
being simulated in the different models were appropriate to the CSM. The queries were raised as ConSim can
be a black box and given the complexity of the assessment and the different calibration steps | considered it
appropriate to challenge what some of the intermediate outputs were in the process. Notwithstanding this | am
happy that the approach taken in the risk assessment is reasonable and that Atkins should be able to take this
report forward with the human health and site specific data to discuss and agree with the Regulators.

Specific comments

Groundwater divide - | agree with the latest Atkins response in general terms based on identified contamination
and the eastward flow being the main flow path for the DiMe area. My issue all along has been that Atkins
should consider use of the older data to confirm the catchment boundary rather than relying on a much smaller
data set which is too focussed on DiMe and which may not be appropriate to provide the catchment definition
required. This was not meant as an argumentative statement nor was it trying to push Atkins towards a more or
less conservative assessment (or to ignore more recent data) but wanted the correct available data to be used
to support the assessment. It is perfectly valid to make reasonable worst case assumptions but please make
reference to the most useful available data.

Groundwater level variation. It would still be useful to present the data on groundwater levels and in the main Sl
report present a summary of the ranges and implied changes in vertical gradient (if any) in order to complete the
hydrogeological assessment.

Dissolution assessment. It is unlikely that the DNAPL will be exposed to the full volume of water calculated in
the water balance when considering the dissolution of DNAPL. The DNAPL will occupy a very small volume of
the aquifer and therefore dissolution will likely be much slower than indicated in the calculation presented. |
suggest this calculation be re-assessed to demonstrate reasonable time frames (or back calculated volumes as
presented by Atkins) that may be calculated using more appropriate volumes of groundwater for dissolution.
Section 4.4.5.3 will need to be amended accordingly.

The conclusions on DNAPL appear reasonable though and the reference to minor residual DNAPL being more
slowly leached from the formation is likely to be true. The significant reduction in dissolved phase
concentrations since DiMe was decommissioned also support the Atkins conclusion that DNAPL is now likely to
be limited in extent.
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Trend charts - If Atkins can not show this graphically or make reasonable assumptions with surrogate wells etc
then it cannot be claimed that clear decreases are observed. If Atkins can not support trends with clear
presentation of data then simply stating it with words is not appropriate. A more general comment on decreases
may be more appropriate.

Note that with regard to the DNAPL source area | simply requested confirmation of its extent and location using
site features and there was no implication that the source needed to be more conservative in terms of physical
dimensions.

The TPH screening approach appears reasonable but C10-C12 aromatic is not a ‘suitable surrogate’ for C8-C10
aromatic. If Atkins consider C8-C10 to be present at sufficiently low concentrations given the product
composition reported by the laboratory then | am satisfied with the screening approach. This is an irrelevant
point going forward given the likely risk.

The detailed response to the set of 14 questions is welcomed and | have no further queries on these aspects. |
would note, however, that adjustment of ConSim or use of other models may be appropriate for the assessment.
The soil/leachate assessment could in theory consider dilution both in shallow groundwater (although Atkins
state that is in effect what the leachate represents) and in the deeper unit.

Note that monitoring requirements will need to be agreed with the Monitor as well as the Regulators.

I look forward to closing out the assessment so that the significance of the latest data can be considered.

Date: 08/04/2011
Signed: < —
Reply
Signed: Date:
istribution

To |cc Name Company Fax No
X Howel Morris Atkins
X Edward Lewis Atkins

X Mike Poland Atkins

File Details



AZCOM Request for Information

Contract Name: Coed Darcy Monitor RFI No:

Contract Number: GNP/NJR/13773-2 Date Raised: 30 September 2015

Subject: Review of Atkins’ Validation Report for Monitor Phase 43 (Former DiMe Plant and
Proposed Sports Pitches)

To: Michelle Lee Atkins

Cc: Mike Poland Atkins

From: Rhys Mander =~ AECOM

Comments

The following queries are raised in relation to Atkins’ Validation Report for Phase 43 the former DiMe plant
(report ref. 5041216-PLOTS-RPT-1405):

e Section 1.1/1.2 — It is noted that the phase has been declared partly as public open space and partly for a
commercial end use. For future reference, and to avoid potential confusion, it would be useful if the phase
boundary drawing could clearly indicate the intended use for each part of the phase.

e Section 1.1/1.2 —Itis noted on Drawing no. 906 that a club house is proposed. Is it appropriate for this
area to be declared as a public open space or would the commercial requirements be more appropriate
where the club house is to be constructed?

e Section 1.2 — With regards the RAP works, please could you clarify whether or not you are seeking a RAP
Works Completion Statement — i.e. do you consider the RAP works to have been completed? With
reference to the Section 106 Agreement, the RAP works require either the containment of hydrocarbon and
chlorinated hydrocarbon product, vapour and dissolved phase, or source-reduction to render containment
permanently unnecessary. It is recognised in the Section 106 Agreement that limited work may be required
for the RAP, subject to the results of long term monitoring, but that substantial additional works
(containment) is likely to be required in the event of development. Can you demonstrate either that the
source reduction has been successful, or otherwise, is containment necessary? In particular, how does this
affect the commercial plot?

e Section 4.2.1 — The report refers to drawing no. 5041216-OSW-DWG610M but a copy of the drawing has
not been provided. Drawing no. 5041216-OSW-DWGG610L is included but this does not show the two
lagoons referenced in the text.

e Section 4.2.1 — With reference to these lagoons, please could you provide details of the chemical quality of
the water collected in the lagoons and where it is discharged to.

e Section 4.2.1 — The report discusses the low permeability clay which did not appear to be impacted. Were
any trial pits extended beyond this layer? The groundwater regime is such that if these are lenses of clay,
then underlying soils could become impacted by the movement of groundwater carrying up-gradient
sources. Could there be impacted soils beneath this clay layer, or is the bedrock situated directly beneath
the clay? What do the boreholes show in this respect?

e Section 4.3.1 — The report refers to a volume of 340,000m°. Presumably this should read 34,000m>?

e Section 4.3.1 — The report refers to drawing no. 1961 as showing pre-remediation ground levels and drawing
no. 1844 as showing formation level — is this correct? For example, drawing no. 1844 is titled pre-
remediation ground levels (although the notes state that the survey was taken in March 2015) and drawing
no. 1961 is titled pre-works levels. It is not clear what the difference is between pre-remediation and pre-
works? Please also could all drawings be labelled with the date of the survey to make it clear what is being
shown.

e Drawing no. 1844 — The contours are not labelled so it is not possible to interpret the levels.

e Drawing no. 1845 — The pdf has not printed correctly and the right hand edge has been cut off. For example
the date of the survey cannot be read.

e Section 5.3 — With reference to the above, the report states that drawing no. 1844 shows the finished levels
on completion of the works. However the drawing is titled pre-remediation ground levels. Please clarify.

e Section 5.5 — The report again states that final levels are shown on drawing no. 1844, however this is titled
pre-remediation ground levels. Please clarify.

e Section 4.2.2 — The report discusses free product thicknesses observed in the boreholes. Data is presented
up to July 2012. Please could more recent data be provided?
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e Section 4.3.3 — During the works an area of grey thixotropic material was identified. This does not appear to
have been discussed in the report?

e Section 5.2 — The report states that validation samples of the exposed glacial till were taken across all three
phases at a minimum frequency of 1 per 200m” and that this testing frequency was agreed with the Monitor.
From recollection a specific testing frequency was not agreed, but it was suggested that something between
the residential and commercial frequencies may be appropriate for the areas designated for a public open
space. With reference to the Section 106 Agreement, it is up to the developer to propose an “appropriate
scheme of validation testing”. Please discuss why a testing frequency of 1 per 200m? is considered
appropriate.

e Section 5.2 — With reference to the above, it should be noted that testing frequencies for the commercial
area — i.e. Phase 3, must meet the testing frequencies for commercial phases as specified in the Section
106 Agreement.

e Section 5.2 — Despite the reference to a proposed testing frequency of 1 per 200m?, it is noted that this
testing frequency was not achieved for Phases 1 or 2.

e Section 5.3 — Please confirm the surface area of each of the three phases to allow the testing frequencies to
be verified.

e Section 5.3 — The report states that the final development platform for each phase is 0.5m below FFL but
also states that a minimum of 1m of clean fill will be placed. Please clarify the depth below FFL of each
phase.

e Section 5.3.1 — The report states that 30,000m? of site won material was used, however previous sections of
the report had stated 34,000m®,

e Section 5.3 — It is noted that the validation trial pits appear to be of relatively shallow depth. Please discuss
whether or not the validation samples have been taken at a sufficient depth. Using the figures quoted in the
report (i.e. by taking the surface area of the whole phase and using the volumes of material excavated and
the volumes of material backfilled) it would appear than the average depth of excavation was approximately
0.83m and that the average depth of acceptable soils placed thereon to form the finished plateau was
approximately 0.73m. Given that there will be a further 1m of soils placed the base of excavation is
therefore, on average, approximately 1.73m below FFL. The question is — is that deep enough? Residential
standards require remediation down to groundwater level plus 0.5m and commercial standards relate to the
top 2m. Please provide some justification that the depth of excavation is appropriate, particularly given that
the solvent impacted groundwater will be at depth.

e Section 5.3 — With reference to the trial pit logs, it would be useful to have ground levels marked in mAOD
on the trial pit logs to give an understanding of the ground profile and the relative depths at which the
samples have been collected.

e Section 5.3 — Please clarify if soil samples were collected in situ or from stockpiles prior to placement.

e Section 5.3 — With reference to drawing no. 1781 there appear to be quite a few gaps where samples have
not been collected. In particular along the northern boundary adjacent to the railway cutting but also along a
corridor through the centre of the phase (presumably the line of the haul road) and also the southern
boundary. The northern boundary is of most concern given that with reference to drawing no. 1845 it does
not appear to have been turned over. We recognise the various constraints, including buried services, but
the groundwater flow is such that these areas could be impacted. Have the historic boreholes been re-
sampled? Could hand dug trial pits be excavated?

e Section 5.3.3 — Reference is made to an IOM report. Please could a copy of the report be provided.

e Section 5.3.3 — It is noted that 67 samples indicated a positive ID for asbestos but only 34 samples were
guantified. Please explain the rationale how it was decided which samples to quantify.

e Section 5.4.1 — Reference is made to the results from groundwater sampling which indicated a reduction in
solvent levels. With reference to the graphs presented in Appendix E it is noted that the vertical scales are
not particularly useful. Some of the scales start at 800,000ug/l and others start at 4.5ug/l so it is difficult to
compare the significance of the various graphs. Furthermore, it is not possible to see the detail on the
graphs with larger scales. Could they be plotted on a log scale for example so that the results can be more
easily interpreted?

e Section 5.4.1 — The report discusses various ‘spikes’ on the graphs. Please discuss what impact, short and
long term, these spikes may have had. Are they significant and what was done to protect the receptors?

e Section 5.4.1 — The report discusses water samples taken from the validation trial pits. Were these samples
collected immediately, or could they have been diluted by rainwater for example?
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e Section 5.4.1 — The report discussed water samples collected from North Site Reservoir. These are likely to
be diluted and may not be particularly representative. We really need to see results from the contaminant
areas.

e Section 5.4.1 — The report does not appear to discuss deep groundwater. Have any samples been collected
from the existing boreholes?

e Section 5.4.1 — With regards deep groundwater, please provide further analysis particularly focussing on
Dichloroethane (Di) and Methylene Chloride (Me). From the screening tables presented in Appendix D,
there were a number of exceedances for Di pre-works. Are these still present in the deep groundwater?

e Section 5.4.1 — The report does not appear to draw any conclusions with regards groundwater quality. Is
the deep groundwater still a concern? Does the contamination profile change with depth? Are there any
concerns for human health? What implications do the results have for the Controlled Waters Risk
Assessment and the RAP requirements?

Date: 30 September 2015

\\ukcardfpO1\Swansea-Jobs\Coed Darcy Ltd\49310747 Coed Darcy Monito\DMS\RFI\RFI_0156 Phase 43 DiMe.doc



A E | E [STORICAL A S

PHASE 43 DIME RRWCC
49310747 /| BRRP00023 / CERT 43B
August 2016




Y DRAUGHT
COOLING - TOWER

Y ¥ortio v 3 : /R mrvers 8l o
' COGUING TOWSR/ ‘ _ ;oo io Q. FIRE SERVCE STORE '~ - .0

WATER "TREATMENT ' PLANT Vi
A EE

¥ d

= Ty 5 - v
MAIN WATER PUMP HSE/Z ~~
TNORTH.GITE %%a

ke

‘ ‘f_ :;

: z’.'mc ‘_:};Tr.’!l Rjast‘.ﬂ‘f“?" L
./ o 'SEPARATOR ok
‘ .‘\cq‘-:_'..—. l D

7

—

A

¢

ELECTRICAL
SUB-STATION
Na B

o

Sup.STaLSA ) L

"
i 5

/) 0 2\ U B | 7))
‘.\_AgT L N R WASHLER CQﬂS"f_iC-'SODA}

S LUB O, | BLENDING 3 DISPATCH
PLANT. e

P —— . _‘.. -

E e NIRRT NN i A i N i DN SN R e e R OISR W b e s At A i el

———— iy "
- . -

CWervse e uwe L L Y T TR T e PG T T U N A/ e Setosn NN N oA NS NGNS L | fifferennd e . . : . Wy , ¢
Lt FROAANGE BAY - T T R B A A : LT T NN LA N I AN N IAEINGY o e e CTEN NG T NI S N N A A PRI NN S SO s NG Vet e e NEET| Bl EUNNRIEEEEEI s 0 | P PR L WA oNF R e
R N U N Ty e e e W i e 2 e NG N RS NN AN SN AN AR NS LA NN N LN R e b e TN e s R T el | g ateeRousE T\
o . e N LN ‘ e NN s LSOO N, LAROfPs 2 NG N LS ST N A R o IR - - e ] ' y . LT BTN : S R A
' \ [ FOR CRACKED| - " - § S e - B S | Y K St g - 4
oommn (] Treseiste. - | f

-~ 1.5 %;ﬂ;nvsd 1) Rt
B RERNEREN B=/o X woiw iy s NN L) B

*-.‘ Ew

s
Fiptinpnlgt e i,

PETAIL | NS N L gy e e i S I iy . R £

NG DEP.

)

{lemacess pooil)
1}, oer0t 1

€ I0JSE "

b o CataLYTIC CAALKING PLANT. .

s I ) S SR S ) = 17 —— & . s
i e e 1@) R |7/ 707 /7 AN N N 5 BRI St el T e e ke R AN STy s \ e,

ST L : Yo : 3 iy R O e | SUMP SEPARATLR of T e TR AN Y B SR il oo BN R P \\ S R - ‘ T N ] A T Y COU '5
~PUME ROUSE ) - i . : T B SR NNy ¥ SR

S

N’}'ﬁm’kmn:
SLENTRE {

k- s NG B0 RLCRVSTALISATION UNiTi | M Rl Lo d
Pl e R s L wak TREATME
. ; 0 Ol ERRSORE SR

CPeEATiNG uwiT T |

HENBARC,
. COTTAGE,

L PPLLINRS TG
X EDAAR IS WOPKS
WALES GA% mOARD,

AN

5

==l annon Anans

IVl
‘l“-&'_ T "

NAW RAILIRACKS EAST" OF TRAINING
ST WeAR AHEPE L TANK- EARM ABSDRD, " .
A 0% ool e L ol A et o Lot 132.9. 721 3. K) . FLUD. OFL - BOK.  TANKS Ned ADDED:. ..~ " et ;
2N . Canid : . st . ‘ . - LS fdieaal sk O ] ORAWING - REVISED e ) ? S o . e ; bl el s
‘ e : . : AN S e -" S FEET

PIRES)

SRS (N2 0 : PERRRE A 5 (BAG.IO] D K L ORAWING - REVISED, 2 = 0w i o _ : — T TR o
. }-."':7? ‘1 "‘-‘“" .;“’" oA by e v L et e ke s e e ey et [ i vl P i 2 5 o ¥ L AL ‘ i ' 300 Jl.
URERC “ 1 L ORAWINS - REVISER L o e e alrbat , heg o ROD, LRI
| POSITION - 01 CONTROL ROOM AMEWOED  AND ROABS® KDJACKNY.TO N 4 C ol |
~ADDED ~ PENLL LIHE SOUTH . OF New .3 AND 4. CD. L CORRERYED o o vl |

[

N
i NN

PROY. S ERVICES,
1 TRAINING " AREA.

' mimna g -
L waans 1

I RN e R (e N NV RGN el B T e R Lo g [ ey D eien o b ] Isscrion: | CPLOT - PLANS & LAYOUTS

L
L

v
ks

Jesnes e ] OESCRIFTION : * 'LAYOUT 'OF ‘REFINERY NEA"’HWATER “

- 2
" ' '

n
s

e i " |Uefeq SR | bRAWING REwisED. o L

SHELDWES bBP. o AS y B o PG B 5 hvia ke R R A B U | R e - T R P -
o S 24y A S " S TP T - [Thajes | DRAWING REVISEL . ST Link)’ - K SCAE Z/, ' o 1153 DRAWER

co

|

TR

i

b

11 i)
,:1?-‘1

_ AL
N . "1

e




RESERYOIN NORAYWm BiYE

!
T . . y - - L il

=

Annm o
_ A 1"& }\‘

bl Yyt

A WL

=R

_'ﬂ_ﬁn

T

“‘
—

Tr
L]

-
A

e b
g St

o

CATALYYG ©
*

Y intni--2

] sume sirgBaren ‘g §

tw Pirpg

P

U owos0ec000cp &

OO :

Ba3p2333E [
PPEOO® K

] s

000Nt Yhugh

» 3 9 3

=264

j

0 g

f -

N

*

foaseae B
AT off

P Suihul 2P P
Y i

LY Fobin e piete

L "’3”:: Eyb Ags

ws‘“"

pooes K T BB R 5 oy

R

Y=

L

Ric]lal it lale »

£

- [

ne o
ijefe

T
5] 0ATE

Tssnlaes

§o

| ‘." 'Yy
Jeeeloes
Lo ] g
X
e

i!&lg

Jn
J!’*‘.

AL
oA

bbbt

0. 2
Ll
Mg MM

Maw Gad AALES 00T OF TRiwiws
ord i inet hensn:

PUBLICATION.

~ NoT ”:FQR '

&
A

L ~LUILT R L L1 LL S
o YT RTI S 1T

SRR A G A

HAmng Ve

- DRAwING REVieeN.

AW afvitd
MMANE REVILED

DRAWING REVIMD

BRAWING REVIELD
AMENDMENT

Y
Bowing Rivendd, oo

Xy

W==; e

‘_,ft-‘,"'r :Q) '

02-01-§!__

M | CRAWER

ORAWNG
‘I NUMBER -

iAW" v 100 KT 33874  |huna

R T




RAWING WO 5 7549

RESERVIIR

L - »
MAIN WATER PuMP RSEZ
NORTH SITE :

-~
Tn SITE RESIRDIR_Y .
T stparatoR

SuB - STATION

FITTERS &
FIRE SERVIZE SI&E

|
- i_

|

i

—_—— "PROVISIOQV FOR |

—
- —
7
—

AUIER

TxkL

=

i
-
)
W
N

" DE-WANNG AND

-..-.’. . \
< [ - ~
> SULPRUN EXTRACTICN PLANT

ATTNNT REICoUERN

C1stenudt e, WTE

-~ A
. v
<pgi Ava-£  BAY. * \o

e
-’ : ™~ o
: S y

BMLER HOUST

’\'/

[f'aou.{a\nauss. '
P .

N \\\\~ -

&\\UQ_

ol iyt

oo CATALYTIS CRASHING PoanT |

g

i
- {5um> SEPAE.\.‘-;?,

i Pump HISSE |

s LT

SUMP SEPARAION ‘8 ‘ '

-

——
!

ol
Rl

b

I

WAK TIEATMENY 3 5LA

REATING LINIT

Ik

O el

TeT

r—

©506000G6 00001 O

.®,® ® ® "_'_D O
YOOO0 00

Sl
| B
_lJ‘.:""Jl

OO0

A==

s
{
‘::. A aE AR R
i
L]

i
K

00

[ =
-
m

e
LSO TOwERY =
BIISTER PUMPLIUSE

i

]
|

[

|

)

/

f
I

ELECTRICAL &LB ST,

5 3|
s

o

M]& ﬂ!ﬂ D

Jo

|

o

| o

COOLING TOWER

i

1

L.

.

nan
i
c
8 |
nz
Qe
[

(S

_0\

e —

—ielle!

3000

S$IBLE soLips
SEPARATION AND ~

N5

SL o Vg
' - ._ lsl"" . ;.
~1$118" CHEMICAL PRAINN ™ ﬁ_—-' g

E ~ 1 PROVISION FOR ROSSIBLE ~TILT
- TPLATE T SEPARATION VALIT

o~

EMucaL PRAIG

! -
.. OF San. PRAINY -\' "

|7 F'.-S?'sfn_ié s
L SAN. DRAtM \L. |

- / CAR PARK .

-
P
s —

e

]

— A

LLANWERN

l._f—-—gtr — ST Burk ano§u5

° 0 \
ACID waASKER] . .
FOR CRACKED| -
_ SPIRIT -

WASHERY'NOT

ot iy - ’_I 1’&‘1’}
Res wystel o i) RN
¢

:4
Tlplsss

‘-_“'—.—_. - -
- AT T e~

LABOPATORY RESTAURANT - |

STORE §

[==,——————]:
A L—E:i e
SAMPLEL i K
' T
E l |
— =T

_I_
4

™

A

ST | alucha

\_E

.rr

SIEERR LRI A e
-

ST t_.:*.:?:’..nn..:-.uu f ST

SO3LING TIWER \

¢

EN W NS B IR Y R 2V S R
RE LS
spnji 8o |

[ 3=

DILBOE °OL
(DA M0° Oy

0 B o

—t

Lk

=2 A

3 0001

-

kof

J

=
B
o

Df

i I ul;;ﬂ:t -!:aa%n nl

i

C\'J.OUNG TOWER

FbRESTACH
CHLNITION HJT

oy
P i T

FLARESTALY.

. .

€ M ZOW/RDS NORKS
WALLS GAS HOARD.

- 2N

‘ 7

NEw RAIL TRACKG EAST oF TRAINING

N0 T -
SX)). FLARED GAD LIHES

<

L TeLEPupNE]] '
./ EXCHANEGE !

.F.. .1 -. I

HENBARC
COTTAGE

- ASSOCIATION . _
| FOOTBALL

- STAGE £ NEW CHEMICAL DRAW (L. 3223)

— — - — STAGE 2 FUTURE ':iji‘NAGE-'MOm'FiCATWﬂS

SCALE 34" - 100 FEET

i

FROT. SERVICES

TRAINING  AREA

lode

i

by fgh

Ny g -,

- AMENDMENT

{12.2.33] J KD | onnsuors. TANK FaRM ADDED. _ . ]
a4 [32972] J.xJ. [Lul. o1 Box. TAmx Noj ADDED. . . ' ' . _ - ,
13 1 3.12] skd. | DRAWING  REVISED 200 300 420 520 600 700 800 X
125 116730 JK.J. | DRAWING  REVISED, - FEET -
(1_|84070] JK J. | ORAWING REVISED. - i)
"10 |a3wfurs | bRewING  REVISED . L ’ :

£ 4 g9] K | T N AF horly M RUSS AR Jg e 4 cot ‘ - o JOB No. CH.
e ooe ] o s B7. REFINERY (LLANDARCY) L2 ST 1
7 [27316] vk | orawiNG meviseo, | R |- 1 APP. I 4
&. [14.268] Jes. | oRAwING REVIsEO, uni: DEV. ScHemes -Awd ENG. .PROPO.?'_H__LQ. 02_ o,.,.75 P
& [sedaws. | oruwing evisen secion:  SE WERS AND DRAIVS ISR P A I
4 Rl b | ohawms wevee. DESCRIPTION : 'PROPOSED CHEMICAL AND SRMTARY  2RAINAGE SCHEME - -
3 ljefed 4.7. | DRAWING REVISED - . : R R
2 lmjeps) 12 | prawine Revisen ‘ C Tl ORAWING s @ " | orRaweR
1ss. | DATE| DR SCALE  3/4" = .|IOOFT ' wumeen - 375 47 r{NUMBER -

| Jmw ammrpm S

- PRNLE




mw‘ s [

 DRAWING NO 86622/ | f AT TN - \ )

9 : y U L . . A L . L. \

SREBLAVOIR  NORYM

itk

: 3, HEC stmet sramt
¥ e #30w b3

w :'."
o

. ; e . ) : ) n v i " A y Wy,
A M\L/mmm« P TET— " p — e Rl e L : Fw e Py b i ﬂ"‘ B ory s . . @ ‘ﬂ.
3 Y N ,*1 .'7' p o ) ) . . 4 § . i 8 P

A wsere g Lt 194
13 3 kP IATI
&‘i‘g N ihd sk Vﬁ‘

L L
juec" 9:“ ﬁ ’!
S xr“ L
e

- 5 B E * N . . :
. DA a e ., . i 4,
- he - wm 4 A S - Y . 1 i i Y. “ : L4 : = 5% B L
i ’ . P N , . g . . . — . *
ok e i ’ . : . ; . . . - h : ‘5 r
1 N A ' R e MR S T o g y
' - ' : ¥ e 3 . . R ?

et o B o Bk Miih weltd Bawbast
et & i e NRTR B
e g

L r i [P L R s

s
L]

Vo ™ o ) . C iy : ‘ . ) L WL S e . s -~y . : ‘ ¢
k 7. ] . - f . . Y ¢ ! s ‘ . 4 : P N i L] . ‘o, N,_'_ i . B ., . " L ¥ IN--' 4 l rnn- Iu :
: 4 i £ : . : " oo e p I’» . L > ,'.'m hdiiai """""""“‘ “?‘A anF . R, e " oy ‘ "~ B ¥ G . :7 ! H i." & L ; “

S L]

N $3:79 BT AESERIIR

Sl 1P, Bl

S ,,0 .. 1 1 ,.‘,' ‘ ! S ‘ ,
an . e ) bl v

b, 7%
o~

e o - i % . ) g . . X P . i
. . . o " ™ ot - . % § P R i g, S N - ) ) .
. . R ; o "4 y - ; e . \ ] . Ty o e i -
i : ; 4 A 3 (= T o a ™ " y * o y g " oot . F R
H ) + . 3 g 4 “'”1: ,‘* - . . " . - e e i b "". ‘ % S gk " 3 ? e v . P .,.’,, R r— — ;
' ! 1 . 4 - i . - : . T o, T B " M 1
< ol ar f - g ek ek " b b TR i . - o - ‘ ; \
PR . f ' : Sl . . W ) LA . i 7 - .. ) - " 1 ) ) Loy :
: ¥ . F o - . . g T N e, 4 T, , i " i ¢ s " - .
4 » o . e, . » we oo @ ! b, b T
) , Yo : St .
i

J

%

......
i,

T P i e T s -

- o e e
s M it

-
by
5
'”.-.}
*
“

H & Tk i i :
R N i v e L e . o .
. ‘ . " - 1 . ; W c e . g . - e X . . . . S - s
: ; o A _ g el RO B : R : e :
;. p S i : . " ; T,
; . “ "
‘ e e
. .
o, -
—

o
w
o

[ o _ A t 1 A £ s et —».l % LTy RN .‘?;. X \%?
o : PR W N 3 o - F T,
.

.

' o

L L

”{ .,’ ™ . " 4
- A"’%&,‘ i o
%, B ' o . i
s R Y X
¥y Q{& aftuny "
e O N T AR 4 LANSE A o iy } -
.l L1 ‘_.r Vi . A . el T BN B D Yom

N

L R -1{v Y
s SL-wdns N2
L ARTRASTON Puant

LR 2 G T e

by Aswtan
: Bink Lddling
i

18°caune o N8
S [§ ] |8 w‘: .‘“

_.,.._,‘M__..B.N'
g 5 k2

SR gk Pk _
s 1V aagneae nee
(D, 4
AT Y &

v v P
) i - Lof i - g H Ao d - Ny ~ ., o h A . - .
L3 - o e ¥ R i a e g - ) ) P f ‘ - ! ) . , N . »
> i ’ e - - \ 1 . ) b i . . ) ! N A - . ""‘w E ! el " A ] ey, Y i ; 3 . et —— —-':q

i reetd wardl
¥ N Be? o " *
;F/_ JS“H‘\_‘ ‘\\\. 3.*;.# P ‘“‘\

Dy
P es caalay!
N -
T \ \1

3
4

~(§}
G

€

‘ B P

L]
]
T

OOOE

e gy

S

i
: hod

1"*
 fola
, ‘;
bty

"7

IES L

ey |

¥
H

vh?sm
i LA SR ¥ =

T,

© O L+

. ® f i - - . - \ i !
] - Aoy "":.?" Y e 'E-‘-»'-?;".'I'-g

weand] iy -8

i
gy

'y &

L
¥ .

i

: . . 3 “ ) PE R A o K i i : : . :
. . ] : : SR Lo P : . s .
. o i B . = ER ; B # . . - ettt bl Y
: , . . . $ d R . i ; . Y . 3 ) ! . 3
' N . - . Y i . | . . - A : N " b4 i . .
" o : 3¢ i o % [ j : s T D . ¥
S . Y 8 | . ; . ¥ > D N . ! . - -
A k & - LT i . i . e . . : )
r i . P 5o ' . k » 1 : : o
‘ ' Nox . 4 B i e N 1 * 3 i 3

g * : . Y . g ' 2 . B - " . o

P
g

1 sgwr SERARAYDE §

T P Pl . if - s : : ' , - :

) a i . 3 a 3 L LE t . . - . )
f F . . iy Tty p - . K by . . " i . ¢ ¢ 1 3 X __ F T @ § 3} ] “4
{ - " g h 1 L “ A . 2 N Q : '
b . - R . ' Fn . i H . H

: . . "
. ) . i ; i EA 4 d A : )

. B p b . = ¥ i | CE e T e . ST S e S Bt S e ot I o 2ok o Ty L e A3 1l T - OOt e SO i " : AN
' g ! w2 R AT i T ey F - i - e PN e ” p prpt t e » — e i S o ) TN T T e .

o Shtene B HIETAL NN Wt

. . H £l E i = ;
i : i T X I ke 5 . : ) . . . Lo e ! A ;
-8 * I B . " . h . 1 k4 . o x - e X
. I - ] E [ ¥ ¢ - . s . B . y . ' ] 3 . o L. i ! £ 66‘
3 i L i B : e L L__ - " - !
- " LA 3 h oo e £ ‘ ot . . i U ; . 5
T " H ‘ g » " - Al < 3 $ . - . H 3 H - . ¥
. K . ; § L 3 E - . . : Y ; a r j J
y ; ! f ¥ ; f ) I3 ’ e Rl H i T of W o iR F i o,
d M £ i 3 ¢ i : . [ . g . i i k " v — A 3 y i 3
. . ! i " B - 3 : : R i . i ¢ H : ¥ y '
N £ e - H | -
. ; H
v

L1 "..l““\ ‘

s e &

. [ ; B
oL L |

- C NS LYY N A PR — o ' ' j Lol RITON ‘' i i I 1k ‘
3 ;i v, Frogo0 st . ' i . - . : 2ed 4 i vy - Ja i = ¢ L '
. ‘ - . i . F El | " & | - i ," N [ ‘ : . R Piiiiid o =t uk v : d ] J B M painial )  { .. - 1 .
¥ : _ TS B I R Y v b . L 3 pey | : 1 e00000 00008 O r g /
- C el C . L - . i E z / i o Cd . - Ararliin, SRty st IEEL RS I e - ———r - k-

N N o A [/ A = 5 ' 1 W "- 000e 0 @ oo 5353333333

A S¥OCIATION
EQQTEALL

-
CX-

T IR

: 1
i Bl apep L, aeonens g meeg - -

o

H

) 3 - ‘- ’

- ‘ .‘.‘. !' o & ‘ + : 4 - ‘ \ P ..' ,.;‘ f . Iy i ' o §
. : . ‘ 14 . TEE ? [ g . _’._' : K ; ; . ‘ B : h:ah‘~“ ‘.’w

i " ) . " » E . o -3 \ j " { . |y J | I N . N ‘ }
B . 4 arr I ; F ’ ) 3 LTI i oy =z .

] : B ¥ * g b %, ’ 4 i PREIST ! ¥ ) v rgﬂ’

. # : -, . : . . X e T, :

! . ) C . ! ; ’ ) i} : - ",

b

i
£3

i

F

44 5ot

R ;g}

[

WA g N

INGICATES CHEMICAL DRAIRS,
INDICATES SANITARY DRAINS.
B wOiATES :ANHOLULS,

..- y
AW AR s
bl TF
e W

N : | L F oy FIRD S TVRR T 6 S FobEetie
'3 o f E : N I Y : o 3 L ! ) ; : et tidn mgt
% ,

e
+ ,giﬂen&*ﬁggswﬂg
o TRmE T
"

L e “*s\ff’m;posm.s ConThnes
A~ D | ‘
e O e INCAPITAL CasE REQuEST

1t YR MREA ~

N L e o o —— S 5 =TT

:".“T!m gtz L

15»& A 1-«1""*3 ‘-j‘;..i‘ '-

T v

»

&

i E
-

| seenoN:

N/ O — T 1 oucwrhon: L AYOUT OF REFINERY- SAMITARY & - CHEMICAL DRAINAGE. .}/

- ’:i"; m{'-&giak =

A
o " :
N - " x

T A .0

¥
. * i © . ot S IR
. 5 .

n L, ¥ . ‘ ¥ .

3

« gy
\,.“,‘_'.;‘. 4

Lk &

DN R o PF - R " I T O X0 (] X cwnw AOQIA.D-__”- S— o v ORAWING
P N " L WL N - roon o A e oan| 2l AMINDMENT ¢ - o oo b e | eHKY AR

u"q R 138

s

4 .JL,QJL .
] W,

e
HE.

o

o . - i

o
3 . .A =

P b . : . : . : o - e X R e Rt A LT Galtew s ) © o ﬂ e hA S

[} PR 1 g me ™ Y Tp— . s e - R R T iy bl Ty i ’ e v - R e I i I " R = e A A:""m."'”‘" SRR




Fp, -y

. b ] o . g N T " ' ot Beme ok LT IIRRC
r"-r ] Tt - ' . ¢ w s r"--- - '
£ . c T ’
4. a: T . | , ! . [
" Lol Thdt . i M M
waret P 4 ! L »

N .
_‘( * ' At oo
L - 8 -ty e T e e e e A ey e s
bt i w—- }‘ o -': N . - , T

T AR A 1?,—’
AwipG NO 3@l

)/ o s rarterE.
L ;‘:‘ .

A

o ! ‘ . b ' 5
" . : .

3

€xe.
3X
"

|

— RERUN WORKS FUEL
ETC. -
~
™

- ]
_1;-""-

Qﬁ‘_ Ty
TO SANE Fyg,

N ‘\“(" i Y. ' f‘f B ,,"'"."'.

AN ~1 AN NV E R P 7
N A e S ,
. ‘ N Talhg o PORCED DRAUWHT -

wih T o™ cdoLING TOWER
TN c>u_o.;vnouat.

. ' . ) ’ s , N N PR
SRR B M e TURE 3 NS S
Y A i Lo B LA N s B 1
L L?—ml Yot \ L ~4 S é IR ;
—d IR v rr o J . r

-l S - AN .
- . ) \“:"*‘.Q . e L
; NN Y Sl
B . e me ' N
4 S BT
.
-,

RORTH SITE " NSNS Y .
MOS 182 L LT Ty TNY s ...

b _-‘\\‘ i e “:\ \;::.\ /', E
S S A L N
\“5‘/ # FORCED DBRaUGHIL >
A “;;,';lr;" COOLING TOWRR ./,
ot p _ : .

\;5:; Vo

¥ L o - > ’ y ;

WA A ® N

‘,’J j ,.fl’&:;"‘ . ‘4‘:‘/ P 4 ) . \.:\ (
¢ /S LPARATORS /47 ICarab < . - )

s A : X2 |* '\ i
LA NORTH STE LY / Y l.\ - (:) W
CAFNEIN2 sr.Pa:z»:r'g;qu} ? H $ }
e ) 5

o SN |

N Y CH O\ X
~ i\; “ o /’,{ / ’)\ - \ . 4'; \\»:C - @ }\
\

"

‘!l

_ FITTERS B N u:T;
Q‘ FIRL SERVCE STIRE DIPPERS
HUT -

-~

3" MAIN.

.

i, _ : e
. .

’ I’[ s Bk : ." 7 N T . i . g, o 4 \.\\ . . oy o y . . ‘
l{[.;'[ —— [- f - r_" J‘ / S \"’_'_.\-1 i i . '.-:‘::‘1‘_;!“ N o a
ey IR RE SC 07 T ING 5
%—;—f_’::‘*”""-‘::::_-r_."_,_ I I H l ; AT 7/ A . G BOwlLinG > : A -
R CON i) : \‘ ‘ ;- <\ GREEN ] A o
. . N . > .

TO SULPHUR e D BRAUN SHED, ot B p O T ' UL S S et P 2
. . 3 ' ’ - - = s LA 1 RS
RECOVERY. X R Rl el NN A O gfmoma 1) /s # By / / 5
S ‘ =27 - 1 ) 5 :
. ' A _-‘/ -

, o . DETAILNC |

-

Bl suath, S A I
e — "

ELECTRICAL , . T SN~

\.},\ 5i4B- STATIIN ! ! ' - r"' \5..5,:\
“A Nz & f ( 2 RS
~ ) ' _ Y 3

B.S. CLANT

SOUTH SITE RESERVOIR

eEIC.

/
--""‘"—-...___-_""'—--——» ————— a— it
‘- < T T (N
. ST G S S S S B et
" | -
L]

——

SULPHUR
DESPATCH
u

Rty
S T

SOUTH SiTE 11
- RESIRVOIR )
WATSR !

\\“‘
BITUNMEY COOLING
BAYS Nt

RN
\ AV Y/ BITUMEN
\ v N 4-" ,‘Q/‘f <& CUT BACK

Tal:y-fedw FarmHouse s

CAausTi{ SODA
PLANT

2 TROLUB!
} 1 | patmniﬁj—l’] '
i B o e T ¥

PARAFFiN
SHEDS

s EDGLEANU N

e

> DE-WANNG AND

WASHERY
8A 3 68 «
3

,,
>
e
lf.r
an
-

)
e

I"‘w/ E ~ . \‘ :
- 4 2 LTANWERN

ﬂ—?ﬁv‘ c— BULK LOADING

L

A
4
’
/

® &)

- -G—‘\‘s :! TEN — ’ } ad === ! \ ‘ . '
P~ - R \_“:4 3 . ! ~, . i -
. i ‘\\" A * - - / ';’h‘ {; g/ ’L'.. i f -) . ] i d -
Yy " s (*“’.‘ Yot -, Tk LS SPEARING - | . !
- - E I . ST {,‘_.5\'}-1 - N TS BILER HousE s A Nl o~ | r s orrics !
2 A i /‘,\-f N _ ~ | FOR CRACKED - : -
i 3 i e fon g . X . ; =]
a i P J(E‘J I-j'c i i kff) A k) : h § “~ S . , / U SPIRIT \ h :
- ) : et IR ; - \0 WASHERY N9 5 -} WASHERY 8O T 2 : ‘ ‘
B . “ . i RanlC R -' " '-‘ - ‘._ - 1 ""—-—._‘____ I .
P N T S N -.-' @ .6. L ». T
?f"j@ ec's‘\ ! S S A S ; N\ N t - < < 5-":-"1'_-_7‘7_‘:__'-“‘_1':?.. \?—,;—:-——‘:'“-::_._—-—-—-: Flowmeters on L6
t} ‘ j i }. R ] 7-} - . SN 'oLD S ., . — sl il W SN W ¥ P BT ‘
3 f/ i 11\,."5[* | @ T y WO RKSROPS \ ; ] ' _.__.__— \ O I0ang
' ! :I\) f £ ,"f T ! > . . . - FINISHED LUB OIL y z“
A N RO CRY f!. sy - e i N ; i Wiin LOBP - PUMPROUSE } .
-~ e : 4 v 1 ~ 1 ” M N -] JSE r .
: ” = > / - J}——/ : DY g ! 3 N T N aLEN:ﬂl‘j—Eﬁ- L L
' : st KRGS ’ LI TR .
i 14 a = : 2 o @ . r R N/ :6\ mmmm PR 224 : Y '3 _ , —.-J
' p s D0 2 T ~ : 2 i X ]
H .. / — ] - "
‘ é P f (1 (esy g . . A o i @ EY1L S - Lepubie]s
oS, . . @f TR ;,i ) L ~, . /3 7, i D @ @ @ -’_] 'L._\/ / IALRANGE I
i —]

7 PARK

. - 13 S
Q % AM ..ANCKE.‘B‘MDN
L

. Y, -
o N o eCIRICAL RN A 7/7\ . ,
z N SINSTALLAT _“__‘
_ T n {MAInT B PID OFFICE (el o
) Q\ 3 § SEFICES { [CONSTRN
i ’ A, 2" il J DEPT l
AN 0FFICES. |

, Rpcar
J ‘ ]

[ LIAXNG DEPOT - ,
; i’-l!l_uF_AD/

1 I e
et

/ e
-

“ACCQUNTS &

paocess PooLl|
DEPOT

COoMPuUTE:

c
YR oY

L - i

S JPUATRESRMER r ——
i - mend

NRESR\ 'R

< b 7 ooNEATALYTIC CRACKING pL.Aiv,"I_
LA 5 13 Peamoudsim % ° °C 0

; ; . j :

' ==

! ;

yl
i

WoAss
RESTAURANT

TENN.S
COURTS

: Bap ol N
whenerr | pqrae gt B i
SUMD SEPARATIR
o PUMP HOUSE ¢

sump SEFIRATOR &' || 0 2

lPE RouTE M T &

A
-

WAX "rna"’EATMENr B SLABRING UNIT NO2

51

... __

r
|

v = T |

‘ ! =S ‘ : .

S ] | BssroL b
BENCH C j a7 | &I PROPANE DE- ASPHALT

. _UREEEEE [T DN ACEeadmn | [y [ =
%ﬁjéﬂ“g{g { o ’ d_. L it l:nﬁ‘ é : 51

o T
E.d

=
[ 7
m
>
fad
r
C:
o«
AY
m
()
Ay
-,
[13d
4
1
r
w
>
-1
(=)
4
[
z
-
H
[
P

NG

GAS Oin
HEATING UNIT

oL f L. |
LY OY)

I
.
Eé
[
O T

S
X

. (=]
et

i 4y ‘ )
o ’ "
TRANNGE CENTRE e

.%"!/
S CAR
o v 4/ PARK
g ka A\ E ///
2

AT N, TOR YRR N SO VR U
L9 30 B 22 33 34 33 15 37 3o

@@ . 2 . - QO®e . 0O @@ OOOOOOQ—'Q
©) P 00 || ®©C e REeeh

N ' - N
e 13 1

\\ / - , , . /.‘

CoOLING :DwLE;lhﬁ— M 8oy - v . .
BIISTER , PuMPRILSE, 2 o . T \ ASS50CIATION
R ?___j:\apnonhlsm \ , . FOOTBALL
EVECTRICAL §LB ST, Q = Q —8 =3 . N PIPTLNES TO -
A ] = = - -
BPTAKE SO \ E M EDWARDS wWlidne

q %3]
LD
s

"‘\I B
\

NG TOWER

WALLS GAS BOARD

WHSHING PL

COOLING TOWER
JA}

| | oluo

¥

. n}ﬂaﬂ,: -'n nlﬂ u}: Tn,s { l nIﬂG’u

BEN
C.0%

DERmmmE e om

L~

0o a

DAEmBIEE 11°Cmi
Do
oo £

U
e

>

| |
(S
=il

COQLING TOWER

HGNITION, HUT

N re
Hose-pipe cemechon.

*  Pressure -gayge. -

: A
o S SCALE %" = 100 FEET

.

{

AN ) ' AN ; ‘
- \\\,ﬂ‘\ \-‘\ - \\ " ! Al OO' 50 o l_":}, - .zoo, \__ 3oo| ' 43\). ool ' ' aoo; 900| | JJO' ~
A S -\ o | - ¥ e - - - ‘ . K
¢ ’\~:: "™ FLARES GAs Lﬂjf_s N ~ \ ! b . _ 2 800 7o ' .-
A }:u\‘?,wmmh PuMPHOUSE ‘T e
N, e =y ff A2 e

. —

TN oS L
RE k NI } Mr?‘t
e Pl

e s T BT, . o .
‘Z R A

H

-

)

. seRvices 1Y

BP. REFINERY (LLANDARGY) 12| — — — =" fer

\,‘ ) - S WP < : ,_Agt:‘ B W\ | _ , ” APP ‘|APP .
LLANDARCY A ‘ B e, - Dlowmwmrs, . : . | . : = i e o . : : — ' . : i
- N\ ¥ | i S | Y LR G VY \ hF . | pp} |SECTION: | PLOT PLANS "'r& LAYOUTS - - A
X ‘ . . ; ‘ '; : . ::‘-,“ .' -‘1" . % ! '.‘-J:.'.Tl -\ .1~_ ~ -- - ) : - " . ' ' - f‘.‘ p . .VI ‘I | gt
o e ;TY;/ L | T e B gt W ) 3 pEscRiTON: - LAYOUT OF..REFINERY . NEATH WATER SERVICES 7.
eI NTON M T IR RSV ;o . : S . S o y : v R,
; y " 3 h ( fD'.K;L_" : I?Rb'w ‘Ha ALT EREDJ o . ‘ i : VY N "m-"' —— o . ’t} P AR '.‘-‘ '\ 2 f“‘l‘ i 'Yl": b o ' N ey F 2 :‘:'1‘ ‘y .
weiih a8 T — N T e e e X020 2
DRAWIHE Revisel, o ' g' o R L Y brawing ~N A v
KT S A T CALE.LAYO '
it MDA | SCALE LAYOUT DINGRAMMATIC..

)

n “c~ B b l
. "l‘ : .
., . o s
-
:m ,“.p\m

T M .
" .' \. \. . aal . .. ".
il N Y . WS T B




35027

-

#x

e

A " A
/' /) TBRRRELING &7

et e g

———

T

| L0KDING D2PDT M

p
SULPHUR
DESPATCH

CATALYTIC

/
/
Il

JaENCH A<J :

//donoanssa

ELEC SUBSTN
N® |0

R e e I e |

Y

o CATALYTIC CRACKING PLANT _

P a0

JEODORISER/,

e - 17

Fe ~

¢ ~
om “BTABILISER
Yoo

N

N

/;,\“'; N .
/ fme/:mm ASRERE!

4

/é "

EDELEANU
L DE-WAXING AND
EXTRACTION PLANT

T oALOLING TOWER -
’

/ NORTH SITE

Yo/ COOLING TC

SEPARATORS

SUB-5TATION

e v e m———

"—_“_‘ 1M -_'—-K"Tlhﬁ" T

BMPHOUSE
P

——— L T
———
— —

R VR YU S

- ~—{ ¢ 7
__,'—'_.f AL 1) '__-7_3‘

‘{ FITTERS 3
FIRE SERVICE STRE

G

— e ——— S ——

—mam e — — — —

——
—
S e e —
TS e i e e —— b —————— T T

PARAFFIN
SHEDS

- a
HE

UB §TA 10

DELEA

BOILER HOUSE

e

30, KERJSIN
(ENTRACT

-
e

SUMP SEPARATOR
PUMP WIUSE

]
Tom,

SUMP SEPARATOR '@’

B

EFFLUEN

gﬁﬁﬂ

o% L
T SEPARATIRS \

BOWLING
GREEN

= | ~;—

=
- A7
DR

]

ACID WASHER
FOR CRACKED
SPIRIT
WASHERY NO7

f

>

D sl 9 SO

E RS S S G

e

ATMENT AREdzs

LOCOMBTIVE

LUB O, BLENDING & DISPATCH

|

LENDIN

fMaiN LOBP L o
i M
T oee88

NI -
] 00000000
L 200000000

Ly vy ey uly ol o

e TN

o SO T S S0

L 1’:‘.8 ORATORY

WORKS
RESTAURANT

Vi

b
y,
'

4

e

T

.

L¥ Lo - ]

Tl HBUMPHDUET

SEmsae s =t

i o e

Fopdi i T e

|
.
;
{
!
I
i
1
|

~e L. . e

T L D

-t

) FLARES GAs LY
o NDRAINING _PUMPHOUSE
] e SN VLL- N
[N

-
e e =

TV

BUOOSTER PUMPKOUS

EI.IIE.CTRlCAL}F}

COJLING TIWER

FLARESTALK
IGNITION HJT

- : . "_‘___
.—'”"“"'-/-_
X 3BP

——
-
- =

BENCH EOO
C.cp.u.

D

T :
ﬂgpnonms

| nluuln alﬂ

| ﬂlnﬂfﬂﬂlﬂﬂ
1°omnl |

TOWER ‘4 J‘m: ; I L \“ )
. - ¥ 3 -
- i Tl w o PIPE RDUTE ELEC SUB-ST
) o g P
[ [ = ) :
f Lid @;L_ J[l URFYRAL | ﬂ P LAXING b RECRYSTALISATION UNIT ] :
i = PROPANE DE~ RAQTION" Bf . (= ‘ ' WAX TREATMENT 8 SLABBING UNIT NO2
PO / o uNiT ‘GAS Ol : : . 4 L1 ) b
= | i . HEATING UNIT _ . O
i [ el o E:_ : . jila O
| i) ' | O
| | . H : ¥
u o | TS - =
D—_.] ooy DDOOOOOOOOOTP'O 0o /
: ; o ‘ Ni Mo NG ONL WL AL KL Ne Mo Mo
. - 29 30 3 32 33 34 35 35 37 38 .
@) 906 0 QOO OOOE P38
¥ . \ ' L) )~ O
C OO . | Y 00006:
v | . @@ e . ©0
F - :
4 0
: . S . -
""':-'l-;-\ |
) ';’;%‘::3"/ COOLING TOWERS ¢ R 0 U 71T €
.ﬁ/

0ol

b

[1s11]

1

<= [JABN e 0

000 x

PROT. S ERVICES

’

1) TRAINING AREA i

[}

. - e i

STORES

-

PIPELINES TO
E.M. EDWARDS WORRKS
WALES GAS BOARD

N

NISHED LUB OIL

[:\ UMPHOUS

LLANWERN
BULK LOADING

BCALE

300°

‘CANTELN

;

: BRITANNJC HOUS
/ EXTENSION

LOFFjES

¥

/ HEE
/ HENBARC-
{ COTTAGE

TELEPHDNE]]
EXCHAN !

—_——

/ CAR PARK

it

BATH-HOUSE
¥ OFFICES

i

CTENNIS

,'\-_-“ -
34 L 00 FEET
500' . g{go‘ % 700"

‘COURTS

-

-
-

FROM TEHNAW
. ) - o
/PumPHOUS

AS30CIATION !
"FOOTBALL )

I

7. REFIERY (LLINDARGY) 12|

cy F

UNIT &

) ;\‘_“-\
bESCRIPTION

3 ﬁvgagjﬁmﬁi N
SECTION i T~/ "’I‘T_/:?[_)éf‘;':s /4/\/0*
- REFINERY TENNANT

—

e

- WATER

.-

Aﬂ‘g’NDM}:m

R

ok i °

4
‘
-

DRAWING®

NUMBER </ ¢,

N

-

C e

.
L e

\Layours
ATER S .
027 . ‘

STEM . " ey
PPl )




AmING O 33874 |

A

P R IR I TS )

L5 Epa
g
Naeat,

DL TIURT S

— ;..._L__J

S —— rgﬁ Y.,.......“
W' I L
ana el ; l:L ‘[—{

@OOOI Eé&iaésws
@@@ pl

amowm

Prineess
B rey

seact M . 0p rEeT

33 &0 e iy AR
ruar
YTy
@ faae Dhaw e RTVIARE
. LY ) e e i ok [
: ¢ oy | e e BP. REFINERY (LLANBARCY) (2 AN
PN - WP e
- . P ORTYek O T ——
. gl Bhawima KBGO Y E&?ATE
8 2 Bt mmen  PuLOT PLANS & LAYOUTS
il b bl ooy L AYOUT OF REFINERY
3 fiwie DRARCNG A1einp
.
2 b Danw:ma RLvsea ] T oanwoes 3874 T pasans
nt {pan AREROHENT e Bl s oo ET [ 35874 j e




’\."._\O 33874

T
LI ]

LD Y
frasiincrygs
r

Maln uatif A s,
CELIEIY K

N

- e s
oo rraetor L

BOvIM Atn RiGERazed

CaR Prea

@,

rd

TaE LB S mrwous 3 mEmatia

Sl
r

" BEWkKIWG SKD
. EXTANCTION PLawT

it
s A

T [ o A

& /0 et

& L i
E U N

N e B S
; D:ﬁn} N *\d ez,
: 3

( TLNM.% ‘\\'\ Y

0%

SucET

s
E®

2
s

7

21

000

oy

mo gehe
"
e

Y \
1% kY 1! ABNBL AT N
v oL
&2 NPTy To ¥ Y e
/ £ M wammn wifias 4 K
WATY s DoAED p
kY
LN i)
£ .
W \ e
i
A
b}
%
~ o) “r
‘v.y::""" 5

SCALE Ba* - 00 FEET

A0y eu RES T

s08 Mo

BP. REFWERY (LLANDAREY) 12|~




RESERVOIR

\‘;“ ‘J‘ E2A957\\

|
Yo |
O® || |

Bo6
g .y ®@@® 90  soeg)|

B®eoo|| 29990 ,.
55

Emm——

CAR PARK

NOTE 1 (A ScAp_pRAWING NO¥E) ~ HSE CONSEQUENCE ZONE SHOWN ON HIDDEN LAYER

9.3.98/ MAL HSE CONSEQUENCE ZONE ADDED (SEE NOTE 1)

7.7.97| MAL TANK LS26 REMOVED

19.12.94| SRJ GENERAL UPDATE

20/5/94 JMJ | BITUMEN ROAD TANKER TERMINAL & BATH HOUSE ADDED

28/4/91 JMJ | TRANSFERED TO CAD, PMB & NEW REF. ENTRANCE ADDED
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