ENVIROCENTRE REVIEVW OF THE DEVELOPMENT
STRATEGY FOR ROYAL ORDNANCE BISHOPTON

1. SUMMARY @@ PY |

EnviroCentre has reviewed the report carried out by Cass Associates for BAE Systems, with a
number of issues resulting. The outcome of this review demonstrates that no irreversible decision
should be made on the future of the Royal Ordnance (RO) operation when there are still so many
issues which need to be addressed. The most significant of these are summarised below:

a) The Do Nothing Option referred to in the Cass Report is unacceptable. Anecdotal evidence
points to occasional use of the site by the general public. In the case of RO ceasing operations at
Bishopton there could be additional risks as a result of: emergency services requiring access;
plumes affecting Glasgow Airport; airborne contamination affecting neighbouring households.
No detailed site investigation process has been provided. This must detail if non-intrusive
processes will be used and provide groundwater and gas sampling strategies etc. The complexity
of the site therefore requires that a separate budgetary heading is provided.

b) Three options are identified in the Cass Report based on minimum (or no) remediation or
development. EnviroCentre believe that given the historical use of the site, anecdotal information
and previous studies, the site is likely to be classified as contaminated, in accordance with
environmental legislation, Environmental Protection Act (EPA), 1990 Section 78 A(2). This then
places a mandatory responsibility on the site owners to produce a remediation strategy — there is
no option of not remediating the site.

c) The impact of the Landfill Directive has serious implications for the on-site landfilling
practices which, BAE Systems say, will form the cornerstone of their remediation strategy. This
directive requires far more stringently engineered landfill sites, for example encompassing a 5-
metre thick clay liner to protect the environment from the risks associated with hazardous waste
disposal. The remediation costs are therefore likely to be significantly undervalued.

d) The recently adopted Landfill Directive contains provisions which will have a significant
impact on the disposal of hazardous waste in Scotland, one being to end the practice of allowing
hazardous wastes to be disposed of in the same landfill as non-hazardous wastes, such as is
proposed by BAE Systems.

e) Cash-flow analysis of options - the process of determining the most appropriate development
options has been carried out on an economic basis which appears to be flawed — no sensitivity
testing is shown and the choice of a discount rate of 10% is not explained. UK central
government currently uses 6%. Discount rate selection has the effect of significantly altering the
viability of competing projects over a period of time. Without being able to view the Cost Benefit
Analysis it is difficult to determine the impact of using this high discount rate (of 10%).
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2. BACKGROUND

-BAE-Systems have proposed to close the munitions processing site at Bishopton in May 2002.
The site consists of 943 ha of largely redundant land, and is the largest brownfield site in
Scotland, and possibly the UK. In April 2001, a study group comprising BAE Systems, Scottish _
Enterprise, Renfrewshire Council and the Scottish Executive, published a report which drew up a
framework for the regeneration of the site and explored potential uses for the site. One of the
objectives of the study was to secure remediation of the site to a level that renders it fit for use
with respect to the development proposals that are agreed to by all stakeholders.

The Royal Ordnance Bishopton Joint Shop Stewards Committee, who are also represented on the
Working Group, contacted EnviroCentre with a view to obtaining advice on the costs of the
proposed remediation and redevelopment activities identified by the report, and in particular,
their concerns that a greater than allowed for remediation cost of the site will put jeopardise site
re-development upon decommissioning. This, they said, would be unacceptable in that they
would not have had the opportunity to argue their case for having continued operations at the site
— the case against being the decommissioning and subsequent closure of the unremediated site.

A brief review, commissioned directly by The Royal Ordnance Bishopton Joint Shop Stewards
Committee, of the above report , highlighted a number of shortcomings. A summary of these is
provided below:

e Three main development options were discussed in the Cass Associates Report: one
employment based, one housing based and one mixed based. There was no assessment of the
option to continue munition processing operations at the site. This option would conform
with the objectives of the Cass Study and perhaps could be combined with another option
which includes some form of redevelopment of the currently underused areas of the site.

e Three other development options were identified in the Report all of which are based around
minimum (or no) remediation or development. It was stated that these options offer a
practical or necessary future for the site and therefore have to be considered, however no
such consideration was given to the impacts of these options on the environment or local
community in the Report.

e The outline remediation strategy has been prepared without prior desk study or site
investigation, is particularly simplistic and relies on a limited number of basic remediation
practices which may not be applicable to such a unique site and may not conform with
present day environmental legislation. For example, the impact of the Landfill Directive has
serious implications for the on-site landfilling practices that BAE Systems say will form the
cornerstone of their remediation strategy. This directive requires far more stringently
engineered landfill sites, for example encompassing a 5-metre thick clay liner to protect the
environment from the risks associated with hazardous waste disposal.

¢ BAE Systems have provided remediation costs for use in the Report that are based on a cost
per hectare and vary on the type of end-use proposed (housing, employment, open space).
Details of how these costs have been calculated have not been provided and although it has
been stated that these costs have been based on costs from similar projects undertaken by
BAE Systems, this is unacceptable given the uniqueness of the Bishopton site and the recent
changes in legislation. Furthermore, there exists significant variability between the costs
(£3,000 per hectare for medium density housing compared to £33,500 per hectare for open
space) which raises further questions regarding validity and applicability of the costs.
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Following the meeting with Renfrewshire Council on 8 June 2001 where the above findings were
discussed, it was recommended that a more detailed review of the Cass document be undertaken
to ascertain the full extent of the shortcomings with regard to the Report in general and with
particular regard to the remediation costs provided. Renfrewshire Council, by way of their letter
of 12 July 2001, authorised EnviroCentre to undertake the following tasks:

. A review of BAE Systems outline remediation strategy.

e A review of the site closure, decommissioning and fencing option (with no remediation or
development), primarily to assess whether it would comply with the contaminated land
regime.

Renfrewshire Council also agreed that further funds would be available for a review of the
remediation costs provided for the Cass Report, which cannot be carried out until the relevant
documentation for the Bishopton, Chorley and Waltham Abbey sites is made available by BAE
Systems.

3. AREVIEW OF BAE SYSTEMS OUTLINE REMEDIATION STRATEGY.

Section 1 - Introduction and Background

An outline remediation strategy discussion paper has been prepared by BAE Systems
Environmental Services and is provided in Appendix A of the Cass Report. This is intended to
present a broad outline of the strategy to be promoted for the remediation of the site. It has been
stated that the outline strategy was developed from BAE System’s knowledge and understanding
of best practice employed on similar sites. No information pertaining to such “similar sites” was
provided, such as the methodology and date of the remediation works. It has to be borne in mind
that no one site is ever the same, however, more significant are the dates for the
remediation/redevelopment of the sites, bearing in mind the significant changes in environmental
legislation which have come into being over the last decade or so. The impact of the Landfill
Directive and the recently adopted Contaminated Land Scotland (2000) Regulations will be
examined in more detail below.

A description of the current site operations is provided and it is stated that the factory is in
essence a chemical works, importing raw materials (liquid and solid), storing and handling those
materials and processing them into end products of various energetic materials. It is stated that
waste products (solid and liquid) are generated, stored and handled for primarily offsite disposal
while some difficult wastes e.g. non-conforming (reject) energetic materials and energetic wastes
are stored on-site pending disposal at designated on-site burning grounds. Storage and re-
handling of materials provides an opportunity for contamination, as does the sites transport
system (road and rail), and energy generating plants. Other activities associated with historic use
include: post war storage of munitions; ammunition and missile breakdown (demilitarisation); 1%

WW shell firing; white phosphorus shell filling; storage of military vehicles; disposal of third

party pyrotechnics.

It is stated in the discussions paper that a desk study will be carried out to investigate the
processes and gather all relevant information to assist in the decommissioning of production plant
and equipment. The scope of this desk study infers that it will only consider the on-site buildings
and will therefore fail to collate the required data to assess the extent of site wide contamination.
It is also stated that a site investigation would be designed to identify and quantify where
contamination is present. Again there is no evidence to suggest that this site investigation would
provide sufficient coverage of the whole of the site.
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Section 2 — Objectives of the Remediation Strategy

The main stated aim of the remediation strategy, was to satisfy the requirements of legislation in
respect of land, air and groundwater. Consideration of surface water was omitted with no
explanation provided. It has been stated by BAE Systems that the remediation strategy will be
developed to embrace industry best practice and follow the standard methodology of a site-
specific source-pathway-receptor risk assessment process. Where appropriate, standards will be
derived from calculated acceptable “threshold” values for each contaminant identified.
Interestingly it is stated that the process of risk assessment will follow the site investigation phase
of the project delivery. However, best practice would be to undertake a preliminary risk
assessment (conceptual) upon completion of the desk study. This would allow for the site
investigation to be designed with any risks identified during the preliminary risk assessment to be
addressed.

Section 3 — Site Investigation Overview

The site investigation described is insufficiently detailed. The complexity of the Bishopton site is
such that a detailed methodology should be given and then costed. A number of questions
therefore have not been answered. Details must be given on the type and intensity of
investigation; the chemical analysis budget; the proposed groundwater and gas monitoring period
etc. In addition, are non-intrusive techniques being proposed to achieve site characterisation?
This complexity is such that a separate budgetary heading is required - these costs are likely to be
significant.

Section 4 — Remediation Strategy Overview

4.1 - Decommissioning — It is stated that a desk study will be conducted by Royal Ordnance (RO)
on former site uses to ensure the history of all buildings and land areas is fully researched and
documented to identify hazards during decommissioning and to assist in the design for the
intrusive investigation. The scope of the desk should also facilitate the collation of sufficient data
to allow remediation to proceed following decommissioning. Further, there was no mention in
Section 1 that the desk study would cover land areas and therefore the scope of the proposed desk
study should be clarified.

4.3 - Buildings and Manufacturing Plant — It is stated that buildings will be categorised into
“clean” ahd “contaminated” as identified from their former use(s). This process may be complex
and no methodology has been provided as to how buildings will be categorised as such.

The report states that “contaminated buildings will be decontaminated prior to burning and
demolishment and “uncontaminated buildings will be stripped of asbestos”. These statements
suggest that BAE Systems are to categorise buildings as contaminated and uncontaminated on the
basis of whether or not energetic materials and/or wastes are present. Industry practice would
classify any building containing asbestos as contaminated.
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4.3.3 - Ground Slabs and Foundations — It is stated that slabs and foundations will remain in areas
which are to be turned over to green space use and that the slabs will be perforated to allow the
through passage of ground water and capped with clean soils. The validity of this approach is
open to question. This is due to the potential for capillary action to result in contaminants at
shallow depth being drawn to the surface. This, BAE Systems say, will break any contaminant
pathway from any residual contamination. However, the passage of any ground water through
the perforations in the ground slabs may result in groundwater and/or surface water
contamination. BAE Systems appear to have overlooked the potential for groundwater and/or
surface water contamination.

4.6 - Above ground utilities — standard methodology although we would anticipate the presence
of additional above ground utilities for such an extensive site.

4.7 - Underground fuel and liquid storage tanks will be “appropriately removed”. This represents
insufficient detail, for example, what measures will be put in place to prevent the potential for
groundwater pollution during their removal.

4.8 — Water bodies — “appropriate remedial works”. Again insufficient detail is presented.

4.10 — Groundwater - It is stated that methodologies will be employed during site
decontamination to ensure groundwater is not polluted, however, again no mention is given of
these methodologies. Additionally, there is no mention of remedial measures for groundwater
that may be already polluted, for example, there are suggestions that groundwater in the vicinity
of the lagoons is contaminated.

Section S — Waste Disposal Strategy

A strategy for on-site co-disposal of contaminated materials and waste arising from remediation
is seen by BAE Systems as an essential component of the remediation process. However, the
recently adopted Landfill Directive contains provisions which will have a significant impact on
the disposal of hazardous waste in Scotland, one being to end the practice of allowing hazardous
wastes to be disposed of in the same landfill as non-hazardous wastes, such as is proposed by
BAE Systems.

Two types of facility, it is stated, will be required for the deposition of contaminated soils: a) an
engineered containment cell for special and leachable wastes and b) a landraise for contaminated
soils which are not leachable. It is stated that waste management licensing will be required for
the deep containment facility, however, any new landfill sites constructed after 31 October 1999
will be regulated by the IPPC Regulations and not the waste management licensing regulations.
The application procedure for an IPPC permit is more complex than applying for a waste
management licence, and may have budgetary implications for the remediation strategy. It is also
stated that the landraise facility will not require licensing, although BAE Systems justification for
this is not provided. Indeed, it is extremely unlikely that a landraise accepting contaminated soils
would be exempt from waste management licensing or IPPC regulation.
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Section 8 — Regulating Authorities

It is stated that both Renfrewshire Council and SEPA are represented on the Bishopton Working
Group. However, only Renfrewshire Council are represented and therefore only Renfrewshire
Council have had an opportunity to review the outline site remediation strategy discussion paper.
There is potential for the site to be classed as a “special site” in terms of the Contaminated Land
(Scotland) 2000 Regulations, and therefore regulated by SEPA. The development of a
remediation strategy therefore prior to full consultation with SEPA could be regarded as
premature. SEPA’s omission is all the more significant given Renfrewshire Council’s lack of
comment on the proposed outline remediation strategy. It is recommended that SEPA are
provided with a copy of the discussion paper as soon as possible as their comments will be vital
in the early planning stages.

Section 9.15 — Remediation and Restoration

The validity of the process of determining the most appropriate development has been carried out
on an economic basis that cannot be assessed without more information. Appendix C, Cashflow
Assumptions, states that a discount rate of 10% has been used. No sensitivity testing has been
demonstrated to show the effects of different discount rates - 6% is the discount rate currently
used by UK central government.Section 9.15 states that the lower landscape cost has been used in
the financial appraisal- this is £9.4 million cheaper than the highest figure. This is stated as being
separate from the remediation costs. Confirmation is sought that landscaping and remediation, as
described in this section, are separate items.

4. INTRODUCTION TO CONTAMINATED LAND LEGISLATION

Contaminated Land legislation is now described by Part IIA of the Environmental Protection Act
(EPA) 1990. The pertinent legislation is described here in general terms and then - the
implications for Bishopton are discussed.

In determining the legal status of the Bishopton site it is necessary to have information on the
nature of chemicals present; how these are able to cause harm and to whom. Unfortunately, the
CASS Associates Final Report does not provide any detail on previous studies or investigations
carried out at Bishopton Royal Ordnance, to ascertain the current levels of contamination. In
addition, no methodology beyond the standard Source-Pathway-Receptor concept has been
described for the statutory Risk Assessment process (this means that the likely remediation
approaches described in Document 9, Appendix A, are presented with little basis).

There is no discussion of the potential risks to site workers or local residents from the process of
remediating the site. There is no discussion on the significance of receptors that a remediation
process would aim to protect or which by leaving the site in state of dereliction would continue to
harm. Receptors, as defined in the EPA 1990 Part IIA are not only human, but also the
ecosystem that makes up the inner Clyde estuary — a Site of Special Scientific Interest (SSSI) and
Special Protection Area (SPA).
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