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1. INTRODUCTION

Royal Ordnance (RO) Environmental Services Group (ESG) was jointly
commissioned by Renfrewshire Council (formerly Strathclyde Regional Council),
Renfrewshire Enterprise and RO Property Services to conduct a preliminary site
investigation and to develop a remediation strategy as part of an outline regeneration
feasibility study covering the Georgetown area of the RO Bishopton site.

The results of the preliminary site investigation are intended to dovetail into the
regeneration masterplanning process conducted by EDAW Limited, the

masterplanning consultancy appointed as part of the project team.

As a precursor to the siteworks, ESG produced a desk study (ESG Report Number

2168/96) which provides:

. a brief description of the site

. details the anticipated geology and hydrogeology of the site

. reviews the history of the original World War I Georgetown ammunition

filling factories

. assesses the potential for contamination of soils, groundwaters and surface
waters within the study area

The findings of the desk study report, and in particular observations made during the

site walkover, were used to design an appropriate preliminary site investigation. The
desk study is presented as a separate document, ESG Report No. 2168/96 Desk Study
for Potential Contamination.

The purpose of the preliminary site investigation is to confirm the anticipated geology
and hydrogeology of the site, to broadly determine the nature and areal extent of fill
materials across the study area and to identify any contamination present, either
within soils, groundwaters or surface waters. The investigation has also been
designed to identify any geotechnical constraints to regeneration or redevelopment. It
should be stressed that the investigation is of a preliminary nature only, and that the
exploratory points were located on a very wide grid spacing (100 m). It is intended
that the results of this investigation should be used to highlight where further works,
either investigatory or remedial, may be required.

The methodology of the investigation, quality assurance and health and safety
protocols were established prior to the commencement of siteworks and are outlined
in the following documents, which should be read in conjunction with this report:

e ESG Report Number 2177/96 Quality Plan
. ESG Report Number 2178/96 Work Plan
J ESG Report Number 2179/96 Health and Safety Plan

These reports will be combined and bound in one volume for final issue.

ROYAL ORDNANCE .
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This report has been compiled in four separate volumes comprising:

Volume 1 : Technical report including:

Appendix 1 - Exploratory Point Location Plan
Appendix 2 - Plan for Contamination Assessment
Appendix 3 - Water Laboratory Testing Results
Appendix 4 - Soils Geotechnical Testing Results

Volume 2 : Appendix 5 - Soils Laboratory Testing Results

Volume 3 : Appendix 6 - Exploratory Point Records

Volume 4 : Appendix 7 - Photographic Record of Exploratory Points

The approach adopted by ESG to this study has been in general accordance with the
latest Department of the Environment (DoE) Contaminated Land Research (CLR)
documents and other guidance as referenced at the end of this document.

This ESG report presents the findings of the preliminary site investigation and offers
examples of remedial strategies (Section 6). It has been prepared without the benefit
or knowledge of the intentions of third parties, and should not be used by other
organisations without prior consultation with ESG.

The report refers to the condition of the site present at the time of the study and no
liability can be accepted by ESG for any future changes in the condition of the site or
the surrounding area, or for any reliance placed upon it without the express written
agreement of ESG.

ROYAL ORDNANCE
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2. SUMMARY OF THE FINDINGS OF THE DESK STUDY

A brief summary of the findings of the desk study is presented below. Referer::
should be made to the Desk Study, ESG Report No. 2168/96, for more detailez
information.

The desk study established that the site, which extends to an area of some 540 acres.
originally comprised agricultural land and peat moss prior to the development of :-=
Georgetown ammunition filling factory. Georgetown, officially known as the
Scottish Filling Factory (National Filling Factory No. 4), was constructed in tw:
stages, the eastern half of the site being developed first as Factory No. 1 in Sepie=-z-
1915, and the western half being developed as Factory No. 2 in March 1916.

The Factories filled a range of shells, mainly with TNT (Trinitrotoluene) and Amaz::.
(a mixture of TNT and Ammonium Nitrate), as well as assembling components sucr.
as fuzes, gaines and primers (small explosive charges used to initiate detonation), -2
continued in production until the Armistice of November 1918. After this date, Nc. °
Factory became the Main Ordnance Depot for Scotland and No. 2 Factory was handz=Z
over to the military authorities.

Little is known of the post World War One history of the site. The Georgetown site
buildings were probably demolished prior to the 1950s, after which time the site was
used for the storage of large quantities of munitions awaiting breakdown (removal o7
explosive materials and cleaning of shell casings prior to sale as scrap metal).

A number of road and rail magazines were also constructed after the Second World
War in the northern part of the Georgetown site, which are still in use at the present
time. The southern part of the site now comprises a mixture of managed conifer
plantations and unmanaged self-generated woodland, with open fields used for
grazing along the southern site boundary.

Information from the British Geological Survey (BGS) and from previous ground
investigations (ESG Report 2079/95, dated May 1995 and Drilling and Grouting
Limited Report dated May 1973) suggested that the site is blanketed by up to 23 m of
soft clays and silts (Clyde Beds), underlain by up to 5 m of stiff gravelly clays
(Glacial Till) with sandstones, limestones and thin coals of the Lawmuir Formation
and the Lower Limestone Group present at depth. Large areas of peat are recorded as
present across the eastern part of the site. Made Ground, principally ash and clinker,
was anticipated to be present across much of the site as a result of site operations,
such as steam production in the boiler house.

A Coal Authority minirig report conducted specifically for this project confirmed that
there are no records of any coal workings beneath the site.

Groundwater levels were anticipated to be shallow, at around 1 to 3 m below ground
level (m bgl), with artesian conditions potentially present in the underlying solid
strata.

ROYAL ORDNANCE
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Using information gained from the desk study, an assessment of the potential
contaminant risk concluded that both explosive and conventional contaminants could
be present within the Georgetown site. Explosives such as TNT, Ammonium Nitrate,
Amatol and Cordite may be present as a result of First World War operations,
although a range of other explosives may also be present as a result of post-war
activities. Conventional contaminants such as heavy metals (Arsenic, Copper, Nickel,
Zinc, Cadmium, Chromium, Mercury, Lead etc) and hydrocarbons may be present
within ash and clinker fills. Sulphur contamination was anticipated in the area
identified as a former Sulphur dump, and there 1s the potential for Asbestos
contamination from steam pipe lagging to have entered surface soils across the site.

The potential for contaminants to leach into surface waters or groundwaters was also
identified. The risk of buried munitions or devices being present within the site,
although considered slight, was identified.

ROYAL ORDNANCE
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3.

SUMMARY OF THE SITEWORKS AND LABORATORY WORKS

3.1 SITEWORKS

Siteworks commenced on Monday 4th March 1996 and were completed on
Wednesday Sth June 1996. The siteworks comprised the following operations:

. clearance of trees and undergrowth to facilitate access

J setting out of exploratory points and surveying of "as dug" locations

. sinking of 20 no. cable percussive boreholes to depths of between 15.00 m bgl
and 30.00 m bgl, with the installation of groundwater / landfill gas monitoring
points

. excavation of 193 no. trial pits to depths of between 0.40 m bgl and 4.10 m bgl

. sinking of 32 no. probe holes conducted using window sampling equipment to

depths of between 3.00 m bgl and 3.40 m bgl

. groundwater sampling

Exploratory hole records are included as Appendix 6, and photographic records of the
exploratory points are presented as Appendix 7. The exploratory point location plans
are presented as Appendix 1.

Full details of the exploratory methods, sampling strategy, sampling procedures,
containers and preservatives, field decontamination procedures, field based analysis
and field quality assurance / quality control checks are presented in the Work Plan,
ESG Report No. 2178/96, and the Quality Plan, ESG Report No. 2177/96.

32 LABORATORY WORKS

3.2.1 Chemical Analysis

391 no. soil samples, including both fill materials and natural soils, and groundwaters
were analysed for a range of both explosive and conventional contaminants. All
samples selected for laboratory analysis were screened by ESG for explosive
contamination prior to release for analysis for conventional contaminants, as detailed
in the Work Plan, ESG Report No. 2178/96. It is imperative that soils which may
potentially contain explosives are screened prior to laboratory analysis to ensure that
subsequent handling, preparation, analytical and disposal procedures are appropriate
to minimise the risk of an explosive event. Soils containing explosives need to be
crushed and ground using remote operating techniques, and following analsysis must
be disposed of at a burning ground which operates under an explosives licence.
Transportation of explosively contaminated samples must be carried out in accordance
with statutory legislation.

ROYAL ORDNANCE
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Reference should also be made to the Quality Plan, ESG Report No. 2177/96, for the
Quality Assurance procedures employed by the laboratories to ensure accuracy and
consistency of analytical testing results.

3.2.2 Explosive Analysis

391 no. soil samples selected for laboratory analysis were visually screened for
discrete fragments of explosive materials or devices by a competent person trained in
the recognition of such items. Colorimetric testing was conducted on the soils and
groundwaters for the presence of organics such as Nitro-Aromatics (TNT, Tetryl etc)
and Nitrates and Nitric Esthers (Nitrocellulose, Nitroglycerine, EGDN, PETN etc)
based upon the DoE Industry Profile for Chemical Works - Explosives, Propellants
and Pyrotechnics Manufacturing Works.

Following these initial screening processes, 351 no. soil samples were analysed to
Open Space threshold levels and 40 no. samples were analyses to Residential
thresholds, which utilises a lower, more "sensitive" detection limit. In the absence of
any defined end-uses for any specific areas of the site, predominantly near-surface soil
samples were selected from across the entire site for analysis to Residential threshold
levels. Analysis for the following suite of explosives identified during the desk study
study as potentially present was conducted:

Nitrocellulose (NC)

Nitroglycerine (NG)

Cyclotetramethylene Tetranitramine (HMX)
2,4,6-Trinitrotoluene (TNT)
Cyclotrimethylene Trinitramine (RDX)
Nitroglycol (EGDN)

Pentaerythritol Tetranitrate (PETN)
Hexanitrostilbene (HNS)
2,4,6-Trinitrophenylmethylnitramine (Tetryl)
Picric Acid

Picrite

All of the groundwater samples obtained were also analysed for the above suite of
explosives. '

Results of the explosives analyses are presented within Appendices 3 and 5.
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