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An mivestigation has been camied out to supplement work endertaken by Manckton Coke and
Chemical Company.  Eight trial pits have beon excavated and seven bareholes put down, with
monitoring wells installed at the borehole bocations. Soil and water samples have been recovered and
chemical analyses carried out,

Materials to the north of the gas purification plant eomprise made ground to a depth of between 2
and in excess of 5 metres and generally consist of bumd shale, ash and clay, Beneath the purification
plant made ground is preseot to between | metre in the north to about 2 metres in the south and
comprises a mixture of shales, ash and clay with some hrick,

Grroundwater mositoring possibly suggests that two groundwater tables exist; ane superficially
contained i the fill materials and preseat at depths of between 0.2 and 1.2 metres and the other at
degath within the bedrock with its piezometric level some 1,5 metres below the perched water table.

Chemical analyses indicate varinble contamination of the soils, essentially with arsenic and complex
cyanides, However, the levels of contamination are such that the site can be reclaimed to restricted
open space use with mindmal remediaticn, ; .l

Chemical analyses of the groundwater sugpests contamination with eyanide and phenols across the |
site with some elevated concentrations of arsenic, cadmium and chromium. Acidic conditions exist

i the perched water in the narth redueing in acidity to the south, At this stage, the effect of the

Broudwaler contamination is not known but, due to relatively impermeable strata st shallow depth,

iLis likely only to affect the watercourses and shallow groundwater adjacent to and south of the site,

The need for remediation of the groundwater, if necessary, will be dependent upon further work and
discussion with te Environment Agency.
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RIONCRTERM CORE AND CHEMCAL COMPANY LTT GAS PLIRIRCATION PLANT,
RFYSTON

1. INTRODUCTION

This investigation has been carried out at the request and to the direction of the Manckton
Coke and Chemical Company (MCCC), Royston. The purpose of the investigation was to
supplement a preliminary investigation cared out by MCCC which identified
contamination associated with activities on the site, the objectives were to identify the depth
of contamination within the subsoils and provide an initial assessment of possible
groundwater contamination with a view to remediating the site in the future to open space
use. To this end the investigation hag involved the excavation of trial pits, the sinking of
borcholes, installation of water monitoring wells, soil and water sampling and laboratory

testing, all carmed out to the direction and requirements of MCCC.

o
ROVEMAER. 1907




r ROHCETON COKE AND CHEMCAL COsEPANY LT A PLIPIFICATION PLAMT,
] ROTETON

= e

L 3, THE SITE

1 Location and description

The site, at NGR. SE 373 119, iz located east of Royston, immediately north of the
B6428, some 6 kilometres north-east of Barsley town centre,  The area under
consideration compnses the gas punfication plant and land immediately to the
north; the area of the purification plant is essentially flat and mainly covered with
concrete hardstandings and roadways and contains an oxide shed, purifiers, various
efMuent, liquor and feel oil tanks together with a cooling tower and gas holders.

The area occupied by the purification plant is some 0.4 hectare and about 120
metres long (north-south in crientation) and 50 metres at its widest.

Maorth of the purification plant, levels mse sharply with the differences indicated to
be about & metres with part of this higher ground formed by spoil materials; to the
east a spoil embankment is present, estimated to a maximum of 14 metres at its
highest point in the north, A beck, flowing in a southerly direction, runs along the
western boundary at a level below general site levels,

The plant is used to purify gas which is generated as a byproduct from a coking
plant to the north.

The general groundslopes in the localily are to the south-west towards a
walercourse, running in a north-east to south-west direction, some 200 metres west

of the site.

L SURVEYS LikinED T
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2.2 Geology

e —
—_

Published information, British Geobogical Survey Sheet 7, 1:50,000 series, solid
and drift edition, indicates the site to be underlain by undifferentiated shales and
mudstane beneath the horizon of the Mexborough Rock, a sandstone, present Lo

the north-cast and above the level of the site. A conjectured outcrop of a coal seam

is indicated to pass through the site.

I..
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E 3 METHOD OF INVESTIGATION

The peneral proposal for the site, after decommissioning of the gas plant, is to regrade it by
reducing levels to the north and raising levels in the south. Therefore, the proposals for the
investigation were to excavate trial pits in the higher ground to the north (where up ta
3 metres depth is to be removed) to establish the nature of the materials, whilst in the south
(over the area occupied by the purification plant), where flling is to take place, the aim of

the investigation was ta identify the type and extent of residual contamination

3.1 Freldwork

Seven trial pits were excavated in the spoil materials north of the gas purification
plant on 22 September, 1997, The trial pits were taken to a maximum overall
depth of 5.8 metres using & wheeled backhoe excavator, the materials exposed
were logeed and a series of small disturbed samples were taken for laboratory

testing.

Over the area of the gas purification plant, seven boreholes were put down, using
light cable percussion techniques, to depths of between 5.0 and 6.0 metres, during
the period 22 to 25 September, 1997, Disturbed sumples were recovered, as
boring progressed, from both the cutting shell and split spoon sampler, in addition
occasional 100mm diameter open drive undisturbed samples were recovered from
the underlying clay strata. The samples were used to aid the description of the
materials encountered and to enable chemical analyses to be carried out. The split
spoon sampler was cleaned between sampling operations with the general
equipment cleaned between borehole moves,

(On completion of the boring, a water monitoring/sampling well was instabled within

each borehole. These comprised 30mm diameter PVC tubing which was

ELRVEYS LIMETED TR
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3.2

perforated over a sealed response zone. The wells installed within boreholes | to &
were 1o sample the perched water table encountered, whilst the well installed in
barehole 7 was to sample a lower water table identified in bedrock in borehole 5.

Details of the installations are attached within Appendix B.

About 14 days after installation of the wells they were sampled using a clean PTFE
baler. The wells were initially purged and a sample of the purged water Was
recovered. Aler purging, the wells were allowed to re-establish and a further set of
samples recovered, the samples were ctored in appropriate containers containing

fixing agents and despatched to the testing |aboratary to arrive within 24 hours of

sampling.

The positions of the tril pits and horeholes are given on the Trial Pit and Borehole
Location Plan appended as Figures 1 and 2 respectively.

Laboratory testing

The testing regimen adopted was specified by the Monckton Coke and Chemical
Company on the basis of analyses carfied out on samples previously recovered by
themselves. A representative number of soil samples was selected from both the
trial pits and boreholes together with two sets of samples recovered from the water
monitoring wells, one set wis ohtained prior to purging the wells with the second

set obtained after recharge. The suite of analyses comprised determination of the
following:-

AFsenic
o Cadmum

o Chromum

BURVEYS LIMITED
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e Cyamde

& Mercury
o Selanium
¢ Phenols

tpH

the analyses were carried out by an independent NAMAS laboratory to nationally
accepted standard methods.

In addition to the above chemical analyses, three permeability tests were carried out

to assess the characteristics of the clays beneath the site.

T
ROYERMBER, 1997
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4. RESULTS OF THE INVESTIGATION

4.1 Fieldwork

?

Detailed descriptions of the materials encountered in the trial pits are given in the
trial pit and borehole records, attached as Appendices A and B respectively.
Included within the records are details of the sampling and groundwater
ohservations. The trial pit records also contain information regarding the stability
of the excavations whilst the boreholes records inchude the results of the standard
penetration tests. Details of the well installations are included on separate sheets.
In view of the differing aims of trial pits and boreholes the materials exposed by
each is considered separately and a summary of the ground conditions is given

below.
Soil profile
Trial pits

Trial pits 1 to 4 inclusive and SA were situated immediately north of the banking
above the purilication works and were L0 855€33 the materials likely to be removed.
Trial pits 5, 6 and 7 were positioned further north to give an indication of the
natural soil profile. Due o access difficulties it was not possible to examing the

malerials some 5 metres above the trial pit levels directly above the purification

wiorks

Typically, above the purification works, the made ground horizons appear to
comprise sand and gravel size burmt shale and proved to depths of in excess of 5
metres (approximate level of 50 metres) in trial pit | on the westem side, whilst in

trial pits 2 and 3 its depth was between 3.8 and 4.5 metres. [n trial pit 2, the bumt

ILEURVEYE LIMITED i
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HOYETON

shale was underlain by ash and clinker to 5.1 metres over stiff clay, in trial pit 3,
clayey silty fine sand was exposed between 3.8 and 4.2 metres over stiff clay. In
trial pit SA, deep blue surface staining was observed and similar staining is evident
within the batter immediately above the purification works.

Tral pits 5, 6 and 7, positioned further north, proved a reduced thickness of fill
varying between 0.9 and |85 metres in thickness. A superdficial cover of bumt
shale was present to about 0.5 metre depth beneath which sand and gravelly sandy
silty clay Bll was exposed. Underlying the made ground, stiff clay is present and
grades to a weak mudstone with depth. In tnal pit 7 a band of interbedded
carbonaceous shale and coal was present between 2.4 and 2.8 metres depth.

Rorcholes

Boreholes 1 to 4 inclusive were positioned towards the southemn end of the site;
typically these proved made ground, comprising a mixture of shale, ash, brick and
some clay (principally borehole 3) to depths of between 1.85 and 2.65 metres: this
was underlain by silty clay of variable consistency (soft to firm to stiff) to depths of
between 3.0 and 3.5 metres where clayey mudstone was encountered grading into
mudstone bedrock at a depth, generally below 4 metres,

Boreholes 5, 6 and 7 were located at the northern end of the purification plant, A
reduced thickness of made ground was proved at between 0.65 metre depth in
borehole & and 1.5 metres depth in borehole 5 and comprised & mixture of brick,
clay and shale. In boreholes 6 and 7 firm and soft yellowish clays were present to
respective depths of 1.4 and 1.6 metres; in borehole 5 the made ground below 0.85
metre consisted of soft clays with naturally oceurring soft yellowish clay present
from 1.5 o 2.0 metres. Below depths of about 2 metres, firm to stiff and stiff clays
are present, grading to mudstone bedrock below depths of about 4 metres.

ILEURvEYS LaarEn 0138
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In boreholes 1 and 2 the Bl materials were stained blue to depths of 2.0 and 135
metres respectively and in borehole 2 an acrid odour was noted between 2.3 and
3.0 mesres, Blue staining and a slight acrid odour was observed in borehole 3 both
in the made ground, to 2,65 metres depth and in natural steata to 3.05 metres. A
slight acrid odour was evident in borchale 4 in the made greund to 2,0 metres and
natural strata to 3,3 metres. In borehole 5, blue staining and a slight acnd edour
were noted 1o a depth of 2 metres, penetrating natural strata by 500mm whilst in
borehole 6 acrid odours were present to 1.4 metres depth, some 0.8 metre into

patural soils.
Groundwater

Details of the groundwater observations during the fieldwork operations are Eiven
in the trial pit and borchole records with details of water levels within the

monitoring wells given in the well sampling details, Appendix B.

During the boring operations seepages of water were generally observed between
depths of 0.65 and 135 metres with deeper water strikes only observed i
boreholes § and 6 at respective depths of 4.7 and 3.75 metres, these rising to 3.9
and 2.9 metres below ground level respectively.,

The monitoring wells were generally installed to allow sampling of the water in the
superficial soils, However, the well installed in borehole T allowed monitoring at a
deeper level in bedrock.

Monitoring of the wells indicates depths to water in the superficial soils at between
0.2 metres in the north and 1.2 metres in the south, when these are related to

relative borehale levels (see attached sampling summary sheet) these suggest &

ALELMVEY 5 LIMITED THIE
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4.2

4.2.1

nationally accepted standards for water quality,

hydraulic gradient to the south-west. The moditoring well installed in borehole 7
recorded water at a depth of 1.8 metres, this was some 1.7 metres below the water
level in borehole S positioned nearby; this possibly sugpests that the water tahle
within the underlying bedrock to be isolated from the superficial water table.

During swmpling of the wells it was observed that the water in boreholes 5 and &
had & red colouration,

Laboratory testing

Chemical analyses

The results of the laboratory testing are presented as Tables 1, 2 and 3 with
certificates of analyses attached in Appendix C. Table 1 gives the results of the
tests carmied out on the soil samples from the wial pits pasitioned in the spoil heap
to the north, Table 2 the results of the analyses on the soil samples recovered from

the boreholes and Table 3 those of the water samples recovered from the
monitoring wells,

As discussed previously, it is proposed to de-commission the gas purification plant
and revert the land to restricted open space.  When redeveloping or restoring
cantaminated sites, puidance on the acceptable levels of contamination is generally
taken from Department of Environment document Interdepartmental Committes an
the Reclamation of Contaminated Land (ICRCL) Guidance Note SWB3, second

edition; this gives tentative trigger concentrations of selected contiminants and
these are given in Appendix D,

With respeet to the levels of contaminants in groundwater, there are currently no

with accepted levels being assessed

Tiie
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on & site by site basis taking cognisance of the general water quality in the area,
status of any aquifer, licenced abstractions and the potential for proundwater
movement towards watercourses and aequifers.  For the purposss of this
investigation, in the absence of national standards and guidelines, the levels of the

contaminants in the water samples are used for comparative purposes.

Trial pit samples

Considering the contaminant levels in the soil samples from the trial pits, the results
of the tests carried out indicate that the ICRCL trigger concentrations for open
space are only exceeded in occasional samples for arsenic, complex cyanide,
selenium and pH,

The trigger concentration for arsenic (40mp/ke) was exceeded in 8 samples {out of
19} with only three samples (from trial pits | and 2) having values above 100mg/kg;
however, it should be noted that no action (interventionfremediation) level is given ;
Elevated levels of complex cyanide were only measured in samples from trial pits
3A and 6 at respective concentrations of 380mgdg and S00mgke this COMmpares
with a threshold trigger level of 250mg'kg; however, these values are well below
the action level of 5,000mgkg,  Additionally, it should be borne in mind that all
levels of free cyanide were below Img/kg.  The concentration of selenium in a
single sample from tral pit 6 was |9mpks compared with a threshold
conceniration of Smgfke; again no action leve! is given,

The threshold trigger value for pH is 5 with an action value 3. only samples from

trial pits 6 and 7 had values below § and these were sbove 3 at respective values of

37 and 4.4,

FLe Kk
NOWELIRER, [907
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Borehole snmples

The purpose of carrying out analyses on the soil samples fom the boreholes was Lo
obiain an indication of the penetration of contaminants from site processes into the
underlying soils. 1t was decided that this could be penerally assessed rom levels of
cyanide, phenols and pH value, The levels of the other determinands would give an

indication of general contamination by norganic compounds.

Companing the concentrations of phenol, it would appear that clevated levels of
phenol are restricted to boreholes | to 4 inclusive. Typically, concentrations are
below the ICRCL threshold of Smgfkg, with the preatest concentrations measured
in the southem part in borehole 1 al 4.5 and 5.25 metres depth, borehole 2 al a
depth of between 0.5 and 1,45 metres, borehole 3 at 3.75 metres and in 3 samples
from borehole 4 at 0.3, 1,75 and 4.45 metres. Concentrations of phenols in the
soils in boreholes 5 and 6 are low with 5 of the 7 samples tested having levels of
less than Imgfkg, below the test detection limit, with the other values measured at

2mgfkp and Imo/kg.

As discussed previously, the purpose of sampling within the boreholes was to
assess the degree of penetration of contamination into the subsoils. With respect to
the levels of cyanide, it would be accepted that for uncontaminated soil a level of
less that 1mg/kp would be appropriate. The testing has indicated measurable
guantities of cyanide to depth in all boreholes with levels generally being less than
50mgfkg which is well below the ICRCL threshold tripger level of 250mg/kg
(action level 5.000mg/kg). The highest concentrations of cyanide have been
measured in boreholes 1, 3, 4 and 5 at depths of less than 1.5 metres, In borehole
1, positioned east of the south-eastern comer of the purifiers, a concentration of
B.a00mg/leg was measured at 0.5 metre depth with a level of B0Dmg/ke at 1.0 to
1.45 metres, in borehwle 3 a concentration of 620mg/ke was obtained at 0.5 metre

LELRVEYS LIvTED Lol
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depth with a value of 340mgfg at the same depth in borehole 4. In borehole 5,
concentrations of BOOmgkg and 1100m/kg respectively were measured at depths

of 0.5 and 1.0 metre. Excepting the sample from borehole 1 at 0.5 metre. all values
were above the threshold trigger vahue but well below the action {intervention) level
for development as open space; the sample at 0.5 metre in borehole 1 had a
concentration of cyanide in excess of the action level. Generally, where the
foregoing elevated eyanide concentrations were obtained, pH values typieally in the
range 3 to 5 were measured and, although below the threshold trigmer value, were

above the action level of 3,

With regard to the concentrations of the remaining determinands analysed, except
fior 5 samples {out of 25) which had slightly elevated arsenic levels (range 4 1mg/kg
to 70mgfkg) all concentrations were below the open space threshold trigger value.

Water snmples '

As discussed above, there arc no nationally agreed puidelines for the quality of
groundwater, In the absence of these, general assessment levels would normally
take cognisance of the quality of adjacent watercourses and groundwater in the
environs and would be subject to discussion with the Environment Agency. The
requirements for this investigation were specific in that sampling was fo be
restricted to within the site and that discussions with the Enviranment Agency were
nat required at this stage. Therefore, taking the foregoing into consideration, no
assessment levels have been used for the water samples and the results oltained
ave been used comparatively,

Except for borehole S, where an instant recharge of the monitoring well was
experienced, samples were obtained afler purging (A samples) with a sample of the
purged water also recovered (B samples), all these were tested. Fron inspection of

WSURvEYE Lnerren ETRE ]
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the results for the purged water samples and those recovered after purging there
appears litle difference between the concentrations of the various determinands and

the following ohservations are made.

For arsenic, a significant concentration (when comparing levels across the
boreholes) is observed in the samples from borehales 5 and 6 where concentrations
of 190ug and 300pg were oblained compared with other values of less than
10pg/]. Relatively elevated levels of cadmium were obtained in the samples from
boreholes 5, 6 and 7 where concentrations of between 60pg and 220ug/l were

measured and these compare with concenirations of less than 50pg/ elsewhere.
Chromium levels were elevated in boreholes 5, 6 and 7 where values of between
1,300/ and 5,600ug1 were measured compared with less than 1,000pg/ in the
other boreholes, The level of cyanide within all of the boreholes appears
consistently elevated with concentrations in the range 5,000pg1 to 140,000ugf;
with values typically in the range 10,000 to 30,000pgd. Notably the higher levels
were in the samples of purged water from borehole 2, where a concentration of
140,000/ was measured, this compares with a value of 28,000ugA in the sample
recovered after purging; and in boreholes 4 and 5, where concentrations of about
60,000y were measured, The concentration of lead in the samples was generally
less than S0ugT with only borehole 5 having a slightly elevated concentration of

Toygfl.

When analysing the samples for mercury, due to the coloration of the samples, the
achievable detection limits were variable; on the samples from boreholes 1, 4 and 7
detection limits of better than 1jigA were obtained, whilst for the samples from
boreholes 2 and 5 a detection limit of 20ug/1 was achieved, With the samples from
boreholes 3 and 6 a detection limit of better than 1pg/ was obtained in the purged

water sample whilst for the samples recovered after purging the achieved detection

SSUVEYS LIMITED TOIAE
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limit was 20pgd. Where a low detection limit was achieved the maximum
concentration of mercury was in borehole 7 and about 3pgd, in the remainder the
fevel was less than 0.1pgl. In the samples where a 20ug/] detection limit was
achieved this kevel wis not exceeded, however, comparing the levels in the samples

of purged water it is likely that the concentrations are below 0.1 g/,

For phenol, a detection limit of 50ugl was achieved. In borchole 7, the

concentration of phenol was below the detection limit, in the remaining boreholes
the concentrations were typically 100ug/ to 200pgd but with the purged water

sample in borehale 2 having a concentration of 5901,

Selenium was only detected (detection limit 03pg) in borcholes 2, 5 and 7 at
levels between 0.7pg/ and Spgt.

Except for borehales 3 and 6, pH values of the water samples were in the range 4.7
to 7.2, in boreholes 5 and 6 the pH values of 2.1 and 2.5 measured are indicative of

quite acidic conditions,
Ceotechnical tests

The results of the permeability tests are presented as Table 4; the purpose of the
tests was to ascertain the hydraulic conductivity of the clays beneath the site.

The results of the tests indicate permeabilities in the range 3x107 mf to 3x10™"
m/s. In comparing these, a nommally accepted value for a | metre thick landfill site
finer would be Ix10° mfs which sugsests the clays beneath the site to have a
permeability similar to, or betier than, the aceepted standard.

L SURVEYS LIMITED TR
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5, DISCUSSION

As discussed earlier, it is proposed to decommission the gas purification plant at Rayston
and restore the area to restricted open space and this report was to supplement some
limited work previously carried out by the Monckton Coke and Chemical Company., The
proposals include regrading the site by moving materials from the higher ground in the
north ta south to cover the existing plant area, The investigation has been carried out to
the direction of Monckton Coke and Chemical Company and to provide a preliminary
assessment of the materfals and groundwater, it has not been the intention to camy out a full
environmental assessment of the site, Consequently, the comments made in this report

relate to information obiained for the specific locations investigated.

51 Sails

In restoring the site the only nationally accepted guidelines for the reclamation of
contaminated land is that given in ICRCL 59/83, second edition, and as such when

!

considering remediation reference has been made to this.  With regard to the
disposal of materials off site, it is understood that no soils are to be removed from
site, should this situation change the implications of doing so will need to be
discussed with the appropriate waste disposal authorities, waste camiers and
receivers. The decommissioning of the plant at the site together with the removal
of tanks, and liquors therein, are, at this stage, considered to be outside the current
brief but cognisance should be taken of these in the overall remediation of the site.

Firstly, considering the materials in the northern part of the site, with the exception
of occasional elevated arsenic levels, primarily trial pits 1 and 2, the concentrations
in the soils are below or marginally exceed the ICRCL threshold concentrations for
open space; the levels measured in tral pits | and 2 are some 3 1o 4 times the

threshold level, however, no action (intervention) level is given.  Excepting the

EMVEYS LINITED 70018
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foregoing, the only other investigated contaminant above ICRCL 5%/83 open space
threshold levels was complex cyanide, this was up to three times the threshold value
of 250mg/kp but less than the action level of 5000mg/kg.  Taking the foregoing
into consideration together with the proposed restricted access, the use of materials
from the northem part of the site over the southern area should prove acceptable.
Should there be peneral access to the area then some inert cover should be

provided and it is likely that a S00mm thickness will suffice,

With regard to soils beneath the purification plant, the boreholes suggest levels of
contaminants to be generally below the ICRCL open space threshold, This was i
only accasionally exceeded by arsenic with values up to TOmg/ky,

Occasionally, the level of complex cyanide was above the ICRCL threshold, and

except for a sample at 0.5m from borehole 1, was below the action level. The
sample from borehole 1 had a level of complex cyanide of 84 10mg/l nearly twice
the action threshold, The levels of the other analysed determinands were close to .
or below the ICRCL open space trigger thresheld, ' i

With regard to the remediation of the site, for the proposed end use it is not - |

considered necessary to remediate the site and the existing materials could remain |

in place; as previously mentioned, only if gencral access is available to the site will

an inert cover to any contaminated materials be necessary. |

With respect to the potential health risk associated with the identified contaminants
within the soils, it is considered that the greatest risk is posed by arsenic and
complex eyanide. To humans, arsenic can be highly toxic by ingestion, skin contact
. and dust inhalation, although the levels of arsenic measured are relatively low it |
' would be advised that suitable protective clothing be wom and pood personal ]

hypiene be adopted by construction workers {who are likely to be at highest nsk) ‘ ,

EUMVEYS LIMITED T8
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when handling the materials on the site. In dry and dusty conditions it may be

acdhvisable to wear dust masks.

Complex cyanides are relatively non-toxic and skin contact with significant
quantities of spent oxide (>50g/kg) can cause skin irritation, Taking into account
the levels measured in the soils, no significant risk will be posed to construction
workers provided that the precautions detailed for arsenic are adhered to.
Generally, the level of free cyanide measured across the site was less than Imp'kg
and, therefore, there is considered to be no significant health risk from free cyanide.

Having taking the foregoing into consideration, it should be borne in mind that
there may be areas of the site which may have more contaminated areas and these
include the areas of buried tanks and possibly the gas holders, and it is likely that

during demalition further investigation will be necessary.
Groundwater contamination

The assessment of groundwater contamination within a site is dependent upon
several factors including the presence of watercourses within and without the site,
the position of aquifers and their sensitivity to pollution, hydraulic conductivity of
the soils and rocks beneath the site, general groundwater flows and activities and
water quality in the general environs. To camy out a comprehensive investigation
and assessment of groundwater contamination would invalve installing monitoring
wells at varying depths and within different strata within the site and around the
curtillage, an assessment of the water quality in the watercourses and underlying
aquifers beyond the site curtillage and discussions with the Environment Agency.
Dependent upon the foregoing, and whether any groundwater contamination
attributable to the site has been identified in the past, there would be a need for

setting target kevels for contaminants and the requirement for remediation

LEVRVEYS LIMITED M8

[ NOVERRER, (95T
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The investigation carried out cannot be considered as totally comprehensive but
does suggest some contamination of the groundwater. Inspection of the results
clearly indicate the presence of cyanide in the groundwater across the site, including
within the well (borehole 7) sealed into the mudstone, Phenols are also present and
these appear 1o be confined to the perched water, with none detected in samples
from borchole 7, and concenirated to the southemn end of the site. Chromium is
present throughout and appears to be concentrated in the superficial water in
boreholes 5 and 6 in the north. Similarly, cadmium was only detected in boreholes
5, 6, and 7 and again in the perched water. The level of mercury across the site is
low with the highest concentration recorded in borehole 7 and sugpests higher
concentrations in the waters at depth. Selenium was only identified in four wells
and concentrations were low. Of significance across the site is the groundwater
acidity, in boreholes 5 and 6 in the north quite acidic conditions have been identified
with conditions becoming less acidic to the south and possibly consistent with
dilution by groundwater flow to the south.

Taking the foregoing into consideration there 15 some evidence of contamination of
the groundwater due to operations on the site. Howewver, the need for remeadiation
is dependent mainly upon whether the contamination from the site is impacting
significantly on the watercourses and groundwater in the locality and whether other
sources of contamination are impacting upon the site. It is considered that the
greatest impact from the site will be on shallow groundwater and watercourses
adjacent and south of the site; the site appears to be underlain by a significant
thickness (between at least 1 and 2 metres) of relatively impermeable clay which
should prevent significant downward migration of contamination. It is likely that
once operations have ceased upon the site the potential for recharge with

contaminants will reduce and the quality of groundwater should improve

SURVEYS v 20138

14 KONEMAER, 1997
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However, this is much dependent upon whether contaminants are entering the site

from other sources.

At this stage the requirement for remediation is unknown but would be subject to
fiirther investigation and discussions with the Environment Agency.

FURVEYS LIMITED T3
20 HUOVEMBER, 1957
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TABLE 4

RESULTS OF PERMEABILITY TESTS

Tests carried out to K.H. Head, Manual of Soils Laboratory Testing, Volume 3, Clause 20.4.2,
Page 1020,
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5.79 ] - Stiff brown, grey thinly ﬂmtd wgathered | 5l
= H o ] =
600k 4% - = # ¢ leyoy MUDSTORE, irenstai on bedding = -
= — 4o -4 an——
& TS o . B —
5.00-5,45 usk = PI00 | gray stightly clayey silty MUDSTONE, -
. L
= Grey thinly Laminated HUDSTONE with cosl and )
3.73 o - ghale partings. -
5.B0-6,00 D& 09,97 200 - &.00] -&.00T
] E

seale 1150

Pro-Soil Surveys
Ropart T8




SHEET | opF | RECORD OF BOREHOLE 3
Type snd Biametor of Baring Location
CABLE PERCUSS [04 808 RG Ga% PLRITICATICH PLanT,
Vilmm dinmeter. Cased ro 1.im. . HONSTON LT BTy
Sampl o/ Tost "N 71 R
i ki O N T [ Value Growk! Lewvel
I el Water |Gore
¥ Casing Laval |Rep,
Bepth dm} in:| Progress arel Bescription of Strata
E (RGO
- | WADE CROUMS) Concrete. = =
o] THAE I Lonse COarid red ard —
0.50 B = purplish red gravel of brick, burnt shale, -
- gray shale ard ash, bluw staining evidene. ]
] Slight scrid edaur. -
T.00-1.45 11 n 5 1
= MADE GROUMD: Soft black/blue CLAY wich =
.75 I o broces of gpent axlde. Slight aceid =
2.00-2,45 w| R r ' =
s i __ — Firm orange, grey, brown, black sandy silty =
‘ . CLAY with fine to coarse gravel of b
I.00-3 .45 ng - 15 ill'ﬂlili'ﬂl!, stained Bslae din PAFts. =5 5,05 3,05 be
= Feiff Light grey silty cLAY, o — -
5T o — o d = M
4.00-4.65 | pg A n| =] 508 <605
E : — ]
£.75 B e ] —]
{ [ F00ss NI o M0 [ L 1ahe grey stighcty weathorod MBSTONE. -]
% ] v —]
o - — ————e
| !-.?'g ? L] =] - =
5.0+ & i
; 85 |05 33 0.7 3 > 100 = 4.0/ -ﬁ-n%
. - =
e _._ — -
I-H:I!ﬂr‘k: = )
Corcrers tored Lo 2000, 250mm diapeter, Refer to instaliation shoer for degails of groLysd:
Bikige ap | 3%, Hater monitoring well,
Hiselling from 5,000 te 4.00m, 50 mins.
tlr-zr.uaﬁmr -
.. Scale [:50
Pomc oy COKE ARD CHEENICAL COMPANY LID Pr'n-Eml SUI‘H‘E?E =
Bepary TIDIIR




SHELET 1 OF | RECORD OF BOREIOLE 4
- = e
Type and Diameter of florimg Lecatian
CASLE PERCUSSION BLREING GAS PURLIICATION PLANT,
150on diameter, Cased to 3.2m, ROVSTOH GOG000- 00000
e . = — Pl
Gampleffoit | seintice vl Croud Leval 000 mior}
T nred Water |Care i
¥ Casing Level [Rec. Dap Lawel
pepth (md |p | progress arel Deseription of Strate tmd |m (oo egend
i E §REOIE]
0,50 1] I =
— WAGE GROUND: Drlek and rubble FiRL on soft, =]
= d;ﬂ: ﬂl"fr} ish 11||'!'|.I“,1 black, n:drqn, A
.oo-1. o =] clayey brick snd ash with Fine fo medium n
ot A = r qrm-n-l{ of burnt shale. g
- Pushirg obetrustion to 2.0m, -
= £l§ght acrid - edour. Ei
.75 o - e
2,00-2.45 bs — 13 -1 .00
= Firm yellow, orange, green, brown slightiy i
- amndy illy CLAY with coarse sand to medium =
b gravel of sandsrone, slight werdd  adeur, — 2.0
2.78 o - 1 . ]
] firm to stiff orange, yellow, grey, brodm i
3.00-3.45 | DS — L sandy silty CLAY. slight acrld adour. =i L
: .’n.!'nl '].E a b
1.75 D - - =
o004 45 MJ P 42 sl
—'-_ grey thinky Lominated slightly wzathered —_-
§.75 o - G5 TOME - ] =1
=) At &.2m, thin eanl partings, - -
5,00-5.45 | DS = 85 pct] e
= i ) =
5.7% o ; E L
5.80-5.95 [BSl oo oo o7 — 200 1 g0l -6.00 ]
Eevea e w = -
Seepage at .10,
Chizelling from 5.70 o & 00m, 3 nira,
Befer to inatallation sheet for details of ground- Water mand Larbng well,
ClientsCont ractor ' o g
scabe 13150

HOHCKTON COKE AMD CHEMICAL CoHRANT LED

Pro-Soil Surveys

Begret Frmd ‘H




SHEET 1 OF 1

RECORD OF BOREO LE 5

Typo ard Dianeter of Bering Lacakicn
CARLE PERDSS] 08 BOA IHG EAS PUREFICATIEN PLART,
150mm diamotar. caged to 5, 0m, ROTSTOH NE000E- 0000
Sampl t ‘e
_:m b orilling Value | firsnd Level 000 mEda)
1 arsl Water |Core
¥ Casing Leval |[Rec: Fepth §Laval
Depth (m} (g | Progress and pescript fon of SErata :rEp oy hegend
E I'.FIDD}E
. HADE GROURO: Comcreli. - | i
o, 50 o ] MADE GROUND: Red and purplish-red brick ard by
= rubtsle fill, alightly acrid odeur. =
= = 0.B&%
1,000,465 | 06 ] 1 goft yeliow, green, purplish brown, grey T
] sandy sllty CLAY with coarss sasd to mediue =
i gravel of brick and buent shale, =lightly b
o aorid odour, 4 1.5
-] cafe yelios, green, blue-black, groy nndr —
175 b i silty n.nf.'blu-.- gtalning wvident, slightly 7
2.00-2.4F | DE El { werid  odour. 4 200
= -
'E Firm to stiff grey and brown sardy ity —: =y
2.73 n - CLAY.. - o
5.00-3.45 |09 — 16 My "
B O 3200 -390 — =
s - .
.rm 4] - E
&, (-4 .45 DE ] ¥ ot
- d E irey and brown slishtly weathersd WOSTONE.
5.00-5,685 | DS em a3 2 [ ]
3 - : =
5,70 nsi Z ]
5 .Bo-6.02 [ — 00 ) o —
R - &0z 5,07
Rismanr ks
Corcrete cored to 200em, 250w dipmeter . Water steike ot 4,70, casing At 3.0n, rising 00
Logpages at 1.20m and 2.3, 3.86m in 20 mimates.,
thiselling frem 5.758 to 6.02n, 30 mimtes, Soe shoet for details of grouhchinter well.
ClimntiGmtractor B
z Ecake |:5-ﬂ
WONCKTON COKE AND CNEMICAL COMPANY L10 Pro-Soil Surveys
geporr TIHLIE




SIEET 1 OF 1 RECORD OF BOREHDLE &
fype and Diancter of Boring Lacatien
CABLE PERCUSS [0 FR NG CAS PURLEICATION PLAKT,
150m dismeter. Caosed to 3.7, ROFSTEH O000H0-G00008a
2 o
Farpl ey losi SR 1l s Growe Lowvel 0,00 mi{t0)
T | and 'u.:-l.ni- tare e e
¥ Casi L Rec. e
pepth (n) |p | Brogross e Basctiption of Btcata tn) |m (ooy hegend
E {84013 )
L MADE GAOUKD: Corcrets. | 9. -
i T MADE TR - . . FEd, =
.50 & o gk lah-red, sandy, silty CLAY with fine to
e = coarse gravel of burnt shale, brick. - 0,65 -0,65 ]
= & ]
& Fiem grey, yellow, brown, slightly sandy ] L - —
1.00-0.4%5 fu ] silty CLAT, slight acrid’ odour. : = R
=] irm Lo SCIT¢ proy, green-broen 5100y CLAT L. .60 -1.40) w u
1,58 Bin with fine gravel to cobbln slze frageents of P
- weatherod vory thinly bedded sandston= and -] o
1.75 = radstonn. = 1.5% -1.8% X
z.00-2.4% | DS S 14 —]
215 B Ell Stiff dark greyfbeown eloyey wanthorod - =
= FHSTOHL . - i —
003 &% (1] =] 23 - =
1,74 o .: =1, = — T
§.,00-4 5% (af= z2e] £1 FEan
= fark grey/block thinly lominated slightly .
= woeathered MUGSTONE . —]
475 o - i - —
S5 § . 100 =
6.90-5.05 fos oo T A sl s
s :
s L _:
tenarks
Comerote cored to 200mm, 250am diamater. See wheer for detalls of grawshaator woll,
Spepage at 0. 8%m, Water sirike at 3.75m, casing At %.7m, rising co
Ehiselling From . 70m to 5h.05n, 30 ninbtes. L0 IR 20 minutes,
.atn;ﬁcan.;u;:r
. scale 1:50
MOHCETON COKE AMO CHEMICAL CONPANT LTD Pro-Soil Surveys —
geport TSRS




SHEET 1 OF 1 RECORD OF BOREHOLE 7

Soft yollow, greon &floy sanchy CLAY,

Tepe and Diameter of Hoeing Locakien
CABLE PERCUSHION DOR| WG GAS PIRLTFICATION PLANT,
el « L 2.
150vmn ol areter Lated ko 3.2n - ROYSTOH ﬂmﬂﬂ:‘ﬂm[‘
Sangl e/ Test A .
o tlnllinn Wl e Ground Level .04 md 0]
'Ir' :I':Ii H-It!ll" Cara = A —oE
o&5ing Leval |FRec, Bepeh |1
bepth {n} (p Progross ared peEreription of Strata ﬂ:; ;ﬁ. egend
3 fROONE
- MADE GROUMD:  Soft eranga, pueplich-broun -
—] sandy, clayey fill ard brick ard burnt =1
# shate, -
e = 095 -0.95
E Faft yellow, green, purplish-broun, grey -
] sandy 5ilty CLAY with briek rubble. -
= = 1.60) -1.60
— — |!1l-" i
o ¥ F

irm F14] ma roiail, dr ¥

CLAY. 3%

Groyfbroun roderately to slightly weatlvered
HLUBETOME

||||f|||||||||||||||||-|l||||||-||

25.09,97 £.00] <6 00|

||r|II|'|I||I|rII|-|rr|||'|II iiaalig |||-||I||||J||||I| i

|-||1|||-|||||I-||||||||I|||||r|||!|||

Livvel gl

Remarks

Sﬂpuge-s at 1.15%m ard 2.1:0.
Chizellfng from 500 - &.00m, 30 mins.
Befer to installation sheet for details of ground- weter monitoring well,

[ ——

Chientsrientracior

KOWELTOM COKE AND CHEH[CAL EOHPARY L1D pl‘ﬂ"'Sﬂil SUWE"#E

Eeate 1350

Heport TIO1YS




THE MONETOM OOKE AND CHEMICAL COMPANY LTI GAS PURIFICATION PLANT, RO STON
SUMMARY SHEET
STANDARD PENETRATION TESTS
I = ] 1]
1.0 - 1.45 5 5 4 1 0 0 5
2.0 -2.45 1 | 3 2 3 3 10
1.0-3.45 2 4 5 6 3 3 5
4.0 - 4.45 (150)
5.0-5.23 21 35 S0 2 . - =100
i 525-530 S0(50mm) - - - - =100
1.0 - 1.45 3 4 g 5 3 2 15
2.0-2.45 (150)
31.0-145 2 3 4 4 4 4 16
4.0-445 i 4 4 6 B 13 31
5.0- 545 13 20 72 27 29 15 13 |
5.8-5.80 21 14 S0(50mm) - - =100
E L 1.0-1.45 | 0 0 | 2 2 5
; o 20-245 1 0 i 2 2 2 ¢
3.0-3.45 2 3 4 4 4 15
; 4.0 - 4,45 2 5 5 6 8 24
? 5.0-545 6 15 18 23 35 50 126
b 5.8 - 5.85 50(50mm) . = = - =100
b 1.0 - 1.45 1 2 2 ] 2 2 7
% 2.0 -2.45 1 2 2 3 4 4 13
! 3.0-3.45 3 3 4 5 & 19
. { 4.0-4.45 5 g9 a9 10 11 12 42
b | 5.0-545 i1 13 16 20 22 27 85
; $8-595 | 36 50 : - : =100
: { y U100 blow count
PRO-S0IL SURVEY S LIMITED 0154
SEFTEMRER, 1997




THE MONKTON CORE AND T IEMICAL COMPANY LTI GAS PURIFICATION PLANT, ROYSTON

SUMMARY SHEET

STANDARD PENETRATION TESTS

[ y U100 blow count

PROSOIL SUBVEYS LIMITED T8
EEPTEMBER. 1997
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APPENDIX C Certificates of analyses
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APPENDIX D ICRCL 5%/83 (second edition) Tables 3 and 4




[CRCL SWBY (Sceood Bdilond:  TAILE 3 TENTATIVE “TRIGOER CONCENTRATERNS FOR SELECTED  IMORGAMG
CONTAMINAMTS

COTMTHTTO S

L. Thiez 1able i nsalid I repreddiszed watlout ihe condsticas and feoticdes,

2 Adl values are for concewlalian detempined on “spot” samples based oo'an adequabs sie Ewestigntion camied cul price 1o development
They do nat apply to nnalysis of nvernged, bulked or composiled samples, nor 1o sies which hove already been developod. Adl proposed

: wiluoes are leniakive,

1 The bower values in Ciroup A are similor to the [mits fo mstal conlent ol sewage skudge npplied s aprcidiom) kbnd

Wi The walkies in Group B are teose abasie wikch plytotakicily is pessible

4, IF afl sample wolucs are below' the threshold concentmbions e e site may b regarded a5 uncontnminated as G ng the hazards Fans

these comaminanis are copcemned, nnd devolopment my procesd. Abaove these concentmtions, seimedial agtion mxy be rcewded, espezially
if he coninmanation & slill contineing, Above the nelin conceramifan, remedinl action will be rerquired or the form of develapment

chnigd.
T Cortaiminmte Mared umes Trigper conpentmdicms (g air dried soil)
_Nueshold fetion
i iponta_which _may
o oot hazsnds bo bealth
Arseig Drimiesties gardens, alloimeds 14 #
Farks, plnying Gelds, o spce 40 ¥
~ Codmidum [xennestia gnrdens, afletments 3 *
Parfcs, playiing, fuckls, open 3pmice 5 "
Chramisam (hesavalent) i Drmestic gandens, allotnents 25 L
Forks, playmg Gelds, open space
1 Clwosmgum: bolal) Dhanweatic goedens, allotments Gl *
Paris, playing fickls, opon spacse (] :
;I Lead Devmestic garders, sllolnweils 500 .
. Forks, ploying Gelds, apen space 2 v ' L]
| Mereury Dronssatic gardens, alloanents | e
Padks, plaving fickds, open space n ¥
- Selenqum Demestic gandens, allounests E: r
- Purks, playing felds, apen spoce 6 .
- Groop B Conlarmimants which ar
3 I [+ zarids
. bealty
Borom (water-zoluble) LY Aisy nis whene pilonlz nre o be grown (2, &) kK *
' Copper i, 5 Aty sz wlesse plnnls ane 1o b pow (1, 6) 120 .
Mickel (4, 3) Aay vse whens plante ane to be growna (2, 6) T '
s T 4,5 Ay use where plants ore b be grown (2, 5) 300 .
[ HOTES:

Action concentralzs will be specitied i the vext edition of BKORCL 39081,

Sobubie hexnvalent elionyivem extrcted by 0,16 HC' L s 37°C: solstion adjustal iopH 1.0 i aBaline substonces present.

Tl sl pH value b5 assaned to be about 6.5 snd sheuld be mointsined at this value, 17 the piH fills, te toxie effects and the upiake of
Al elernents will be incressed,

Determined by stancard ATWAWS metbaod {soluble i st woier),

Tainl eomoentratica (extractable by HMORHC D),

The phytotorie effects of eapper, nickel and zine may be adiitive, The tngger values given here are thase applicabile (o the ‘Wworst-ase:
plutaivezo effacks mwy occur 8 Uvse eonccibmtions i ackl, sy soils, By nevimd or slkaline soils phivtetenic elfiecls nre wlbkely o
thise coeeitmian s

Ciross 15 mwre peseband boo pshyloiosie clfocts (han ore sl other plants and it peoavih oesy ol be odverscly offected at wese
Lo,



LSO (Socond Bdion): TABLE 4 TENTATIVE "TRIGULR COMCENTRATIONST FOIRR CONTAMINANTS ASSOCIATED WITT
IR CRAL CARMCMISATION SIS

ATICNS

Thiz nble i dnamlicl i mepeodueed ittt Gue coxditions and Goesie,

Adlvalises ane far ecocentmtions determined on "spet” samples based on s adequate site ivestigation carried oul pror o develapeent.
They doned apply 1o snalysis of averagoed, bulked or composited saiples, tor 1o sites which have alreacly be developed.

Wy af txsie values are prelininary and will nequare regalor upelating. They shioubd not be appliod withod reference 1o the cument
edifion ol the repart *Problenss Arising from e Redevelopmsent of Gosworks and Similar Siles”.

If all smpde values ars below the threshold concentralions ten the sitz may be regarded as wwontaminated os fr 05 te hazards fam
llyese contiminants are concerncd, and developnsent may proceed. Above flwse concentrmbions, remedial acltion. may be needed,
expecally if the contmination is il continuing,  Above the action concentmtion, renwdial action will be required or the form off

develaprenl chonged

Trigper concentrations (/g air dried sail)

nijaanks Propased vacs
Threalaold Astian
smatic Iydrocarbons (1,21 Damestic pedos, alltmesls, ploy areas bt 1] a0
Larslscapud ancas, nuldngs, hanl cover, 10 10,0063
£ Dxnnestic gardens, allotments. &) 200
Laisdscaped ancas, bildings, hanl eover. i 10
nnidle Dxanestic puodens, allabments, lnndscapold ancas 13 500
Baildings, linpd eover, 104 St
£ Cyanides Tunestic gordons, alloineiis 230 WLk
Lanlezapsed arens 130 5000
Buikdings, hard cover: 130 ML
anale (2} Al oo nmes, 0 L
Iz Drameesitia gardens, allotnents, loudseaped nress, 2,000 10000
Buikings (3L 2R 0.000(1
Hard cover. 2,000 BL
de All |m]m|:d-um. 150 [ K0
= Al prepesod uses. 3000 FEETL ]
¢ {pH le=s than) Diinwesiie gondeirs, allotnents, bdscaped arms, pids pH3
Buiiklings, hand coner. HL ML
B

Mo Jimts set as e conmimdisont dees nof pose a pariculor hazand for tus use
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