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Summary

This report provides a summary of data available for the Burgess Field waste dump, Oxford.
These include historical data records held by the Oxford City Council for free gas
concentrations, selected inorganic chemistry and groundwater levels (between 1989 and 1996).
They also include inorganic chemistry and groundwater levels collected from selected
piezometers by the British Geological Survey at the site since 2011. These data are used to
characterise the leachate in groundwaters within and below the dump, addressing spatial
variability and long term changes.

Burgess field is an unlined historical waste dump located on the floodplain of the River Thames
on the eastern side of Port Meadow, in the vicinity of the city of Oxford. The waste dump was
closed in 1980 and the area is now a mixed grassland and woodland nature reserve. Subsequent
monitoring of the site included a network of seven boreholes installed into the waste dump in
1991; of the seven original sites, only three could be located for the field campaign from 2011
onwards.

Groundwater levels at Burgess field exhibit spatial and temporal variability and have been found
to rise above the base of the dump at some borehole locations, producing a saturated zone within
the waste material. There is potential interaction of leachate with groundwater under all of the
waste material as the dump is unlined.

Uneven settling and the heterogeneous composition of waste is highlighted by spatial and
temporal variation in the dissolved gas, groundwater level data and the inorganic chemistry.

Free gas concentrations between 1989 and 1996 show the following:

e CO;and O, are highly variable and mirror each other at all sites; where one increases in
concentration the other is seen to decrease in concentration

e Methane concentrations are variable: there was no methane detected in the southern
sites; methane was detected in the northern sites, indicating the occurrence of
methanogenisis, apart from the most northerly site where is has not been detected.

Long term trends in inorganic chemistry for the three sites that were sampled during both the
1990s and the 2010s show:

e Spatial variation in the concentrations of Fe, Mn and B is maintained across the two
sampling periods;

e Conductivity is generally higher in the current period than during the 1990s, reflecting
higher SO, and HCOj3 concentrations;

e Dissolved N concentrations vary spatially and temporally but the reduced form of
nitrogen (NH,) is dominant. Concentrations of NH,4 were high during the two periods of
study showing a large plume of NH4 below/within the landfill.

In summary, this points to a heterogeneous waste dump where fill is spatially variable in
composition, and breakdown of the material is at different stages. This reflects the long period
during which waste was dumped in the area (1930s-1980) and the potentially varied nature of
this material, for which there is very limited information. The data collected on Burgess Field
shows: it is a source of pollution in the form of NH4, SO, Fe, and Mn; that conditions are
anaerobic; and HCO3 concentrations are buffering the pH so acidic conditions are not occurring.
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1 Introduction

Burgess Field is an unlined waste dump located on the floodplain of the River Thames in the city
of Oxford (Figure 1). It is situated on the eastern side of Port Meadow, a component of the
Oxford Meadows Special Area of Conservation. The site was operational from 1937 to 1980
during which time it accepted all categories of waste (Gooddy et al 2014). The site has been
restored to mixed grassland and woodland and is now a nature reserve. Although the dump was
capped in 1980, rubbish is visible along the western margin of the waste dump which suggests it
is not well sealed.

The waste dump is underlain by a silty clay alluvium, less than 1 m thick and 4 to 5 m of river
terrace gravels. As the landfill is unlined, groundwater can flow laterally through the saturated
part of the landfill. Precipitation flows through the unsaturated zone of the landfill mixing with
leachate before infiltrating the underlying shallow aquifer. Ongoing studies by the British
Geological Survey (BGS) are investigating the influence of Burgess Field waste dump on the
down-gradient groundwater quality (Macdonald et al 2012; Gooddy et al 2014). In this report,
recent data collected from boreholes within the boundary of the waste dump are combined with
those collected as part of previous studies, to better characterise the contamination being input to
the shallow aquifer from the dump.

The results from the analyses of BGS samples are combined with the historical data to help
better understand, within the boundary of the waste dump, the following:

1. Spatial variation in water quality;
2. Seasonal variation in water quality;
3. Long term changes in water quality.
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2 Methodology

After the closure and landscaping of Burgess Field, gas and groundwater monitoring boreholes
were installed along the boundaries of the waste dump. Records obtained on the waste dump
suggest the monitoring network was put in place by Oxfordshire County Council and that
subsequent sampling was undertaken by the Environment Agency. Seven gas and groundwater
and six groundwater-only monitoring boreholes were completed. The logs of the boreholes are
presented in Appendix A. All the holes were drilled through the waste, and into the underlying
superficial geology deposits; all but one (G13) were finished within the gravels. It is not known
where these boreholes were screened. The original drilling dates and depths are shown in Table 1
and the locations are shown in Figure 2.

Tablel  Burgess Field monitoring network.

Borehole | Grid references | Date of drilling | Depth | Type

GBH1 449968 207974 21 Nov1991 |4.40m | Gas &Water
GBH3 449801 208349 13 Nov 1991 550 m Gas &Water
GBH5 449545 208649 14 Nov 1991 |560m | Gas &Water
GBH7 449643 208964 18 Nov1991 |580m | Gas &Water
GBH9 449920 208838 19Nov1991 |550m | Gas &Water
GBH11 450072 208469 20Nov 1991 |555m | Gas &Water
G2 449852 208160 12 Nov 1991 |5.30m | Gas

G4 449682 208514 12Nov1991 |3.70m | Gas

G6 449656 208787 13Nov1991 |3.10m | Gas

G8 449844 208995 13Nov1991 |4.80m | Gas

GIO 450003 208656 14 Nov1991 |560m | Gas

G12 450110 208271 14Nov 1991 |470m | Gas

G13 450152 208074 15Nov 1991 |2.70m | Gas

Historical data obtained for the Burgess Field are summarised in Table 2. The method of
collection and analysis was not documented in records received by BGS. It has not been possible
to confirm if the data obtained for the sites include all those available. All those data sheets
obtained by BGS have been replicated in Appendix B.

BGS staff attempted to find all the monitoring boreholes listed in Table 1, however, only
boreholes GBH3, GBH5 and GBH9 were found. Sampling rounds undertaken that included these
boreholes are listed in Table 2. Hydrochemical and water level sampling has been carried out at
GBH3, GBH5 and GBH9 (seasonally) by BGS since 2011. Groundwater levels were determined
prior to sampling using a calibrated waterlevel dip meter.

A Whale™ Gulper 320 high capacity pump was used to purge the boreholes before sampling
with a Solinst™ model 410 peristaltic pump with Pt cured silicon pump tubing and PE downhole
tubing where waterlevels allowed. Where waterlevels were beyond the capacity of the peristaltic
pump, samples were taken using the Gulper. Inorganic samples were collected in a rinsed plastic
beaker and filtered through 0.45 um cellulose nitrate filters into clean Nalgene LDPE or HDPE
bottles. DOC/Fluorescence samples were collected into a stainless steel cup and filtered through
a 0.45 pm silver filter using a stainless steel filter holder and a glass syringe. A HACH alkalinity
titration was performed (using 1.6 N or 0.16 N sulphuric acid cartridges and a bromocresol green
indicator) at site where the colour of the sample allowed otherwise HCO3 was determined at the
BGS Keyworth laboratories along with other inorganic parameters.

2
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Figure 2 Burgess Field monitoring network.

3 Results and interpretation

3.1 LANDFILL GAS

The landfill gas survey undertaken in 1989 sampled the subsoil every 15 m along the eastern
boundary of Burgess Field and no methane was detected.

From 1991 to 1996 gas samples were taken from the Burgess Field borehole network by

contractors on behalf of Oxfordshire County Council. Free gas was sampled from above the
groundwater in the boreholes. The following is a summary of the measured methane (CHy,),

carbon dioxide (CO,) and oxygen (O,) concentrations reported.
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During sampling, groundwater level was not always measured and therefore it has not been
possible to contrast gas concentrations with groundwater levels within the waste dump. Table 2
summarizes the available free gas data (humber of samples, min, max and average concentration)
and Figure 3 spatially summarizes the average concentrations of CH,;, CO, and O, per site.
Averages were calculated as the arithmetic mean, any sample below the detection limit (<DL)
were treated as zero but left in the calculation.

Table2  Maximum, minimum and average values of CH4, CO; and O, (ppm). Sample
concentrations below detection limit are represented by ‘<DL’, ‘n’ denotes number of
samples.

Site n CH, CO, 0O,
min max mean min max mean min max mean

GBH1 11 <DL <DL <DL 2000 89000 26000 | 103000 | 210000 | 176000
G2 11 <DL <DL <DL | 25000 | 146000 95000 12000 | 191000 97000
GBH3 10 <DL 36000 8000 5000 | 186000 51000 <DL | 199000 | 146000
G4 11 | 21000 | 228000 | 161000 | 72000 | 243000 | 199000 <DL | 142000 24000
GBH5 10 <DL 2000 200 9000 43000 21000 | 159000 | 199000 | 186000
G6 11 <DL | 112000 30000 6000 | 211000 98000 <DL | 203000 | 111000
GBH7 11 2000 | 331000 | 143000 9000 | 304000 | 199000 <DL | 204000 44000
G8 8 <DL <DL <DL | 16000 97000 55000 | 108000 | 203000 | 149000
GBH9 11 <DL | 408000 78000 <DL | 346000 | 125000 3000 | 209000 87000
G10 11 | 29000 | 356000 | 202000 | 59000 | 289000 | 201000 <DL | 163000 42000
GBH11 | 11 <DL 66000 11000 <DL | 204000 63000 5000 | 207000 | 139000
G12 6 <DL <DL <DL | 37000 95000 59000 50000 | 163000 | 123000
G13 5 <DL <DL <DL | 30000 | 127000 72000 91000 | 187000 | 137000
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Figure 3 Summary of arithmetic mean of gas concentrations (ppm) found at each site.
CH, (purple bar), CO, (green bar) and O, (brown bar). Refer to Table 2 for relative scale
of gas concentrations.

Appendix D shows the temporal variation of all three free gases by site. A summary of
observations made on data for each gas type is given in the following sub sections; CO, and O,
have been summarized together as they react in parallel. No annual or seasonal cycle was seen,
possibly due to the scarcity of the data. The dominant gas varies with site.

3.1.1 Methane

Concentrations of methane were consistently below the detection limit at GBH1, G2, G8, G12
and G13. While the highest level of methane measured at the site was at GBH9 (408,000 ppm,
Nov 1991). Below is a summary per site:
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GBH1 concentrations below detection limits

G2 concentrations below detection limits

GBH3 below detection limits during most sampling events. only rising in concentration
intermittently. The highest concentration measured was 36,000 ppm in Dec
1993.

G4 elevated concentrations, never falling below 21,000 ppm, with an average of
approx. 160,000 ppm

GBH5 only goes above detection limits once, during the study rising to 2000 ppm in
June 1993

G6 concentrations often elevated with an average of 30,000 ppm and a maximum
concentration of 112,000 ppm - concentrations were also measured below
detection limits on 3 occasions

GBH7 overall reduction in concentrations over time but remained high at the end of the
study (150,000 ppm 12/1996)

G8 concentrations below detection limits.

GBH9 initially high concentration (408,000 ppm) with an overall trend of decreasing
concentrations

G10 average concentrations higher than CO, and O, for most of the study. From June
1995 concentrations drop significantly although never go below 29,000 ppm

GBH11 on average low, with highest concentration in August 1992 (66,000 ppm) - the
only time methane is higher than either of the other gases

G12 concentrations below detection limits.

G13 concentrations below detection limits.

3.1.2 Carbon dioxide and oxygen

Carbon dioxide was detected at every site although concentrations were highly variable; some
concentrations were below detection at GBH9 and GBH11 on at least one occasion. The highest
detected concentration was 346000 ppm at GBH9.

Oxygen was detected at all of the sites, however, concentrations were below the level of
detection on at least one occasion at GBH3, G4, G6, GBH7 and G10. The highest concentration
was detected at GBH9. CO; and O, are seen to mirror each other at all sites; where one increases
in concentration the other is seen to decrease in concentration. Below is a summary of CO, and
O, per site:

GBH1

O, concentrations are always consistently the highest. There appears to be no annual
cycle.

G2 CO; and O, concentration reverse in dominance over time with both fluctuating about
the approximate same mean (95000 ppm)

GBH3 | CO;, and O, concentrations again mirror each other around a similar mean however,
oxygen is on average higher although it does go below detection on one occasion.

G4 O, is lower on average dipping below detection limits on one occasion.

GBH5 | O; is substantially higher that CO, (as can be seen from table 1).

G6 Average concentrations of CO, and O; are within the same order of magnitude and

maximum concentrations are similar at 21100 ppm and 203000 ppm for CO, and O,
respectively but they are seen to cross over in dominance regularly.
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GBH7 | CO; concentrations are overall higher than O, concentrations and there are some
changes in dominance during the study period.

G8 O, is higher in concentration throughout the study.

GBH9 | CO; concentrations are overall higher than O, concentrations but CO, and O, change
dominance regularly.

G10 CO, concentrations are on average higher than O, concentrations during most of the
study but from June 1995 this changes coinciding with the reduction in methane
concentration (average CO, and O, 201273 ppm, 41636 ppm respectively)

GBH1 | O, is on average higher than CO, but this is reversed during the two 1992 samples.

G12 Gas concentrations were only measured on 6 occasions between November 1991 and
December 1996. Over all O, is higher than CO, but this is reversed on 2 occasions in
1992.

G13 Similarly, gas concentrations were only measured on 5 occasions between Nov 1991
and June 1993. Concentrations of O, are again higher than CO, reversing in dominance
only once during the study.

3.1.3 Interpretation of gas results

Concentrations of CH,4, CO,, and O, vary significantly spatially and temporally, with no one gas
consistently the highest across Burgess Field. Methane was not detected at five of the sites,
including the four sites in the south (GBH1, G2, G12 and G13) and G8 in the far north. CH, was
only measured above detection limit once at GBH5. Methane concentrations are seen to be
elevated at G4, GBH7, GBH9 and G10. Where methane has been detected methanogenesis is
occurring in the vicinity of the gas sampling port or upflow of the port.

Oxygen and CO, are seen to mirror each other but the concentrations can be seen to change in
dominance during the study but always as one increases in concentration the other decreases.
Oxygen is on average higher than CO, at GBH1, GBH3, GBH5, G8, GBH 11, G12 and G13 and
CO; is on average higher than O, at G4, GBH 7, GBH9 and G10. Oxygen and CO; have similar
means at G2 and G6.

Overall the gas concentrations point to the conclusion that waste is not in a homogenous layer
across the site and/or is decomposing at differing rates in different areas.

No conclusions could be drawn between groundwater level and the concentration of free gas due
to the small amount of landfill gas and groundwater level data.

3.2 HYDROCHEMISTRY

Below is a summary of the Burgess Field groundwater hydrochemistry and groundwater levels.
Local council data from 1991 to 1994 (GBH1, 3, 5, 9 and G11) is presented along with more
modern BGS data from 2011 to February 2015 (GBH3, 5, and 9 only). Availability of data is
sparse and variable per site. Appendix E provides plots of all anions, cations and N species per
site while selected single ion plots for all sites are presented below.

3.2.1 Burgess Field groundwater levels

Groundwater level data are available both from the 1990s and recent monitoring campaigns.
However, resurveying of the datums for boreholes used within the recent sampling campaign
indicates that the ground level has fallen, most likely due to settlement of the waste dump
contents. Groundwater levels from the 1990s campaign are measured relative to the earlier

7
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datums; groundwater levels from the recent campaign are measured relative to the newly
surveyed datums. Sites at which there are a substantial number of measurements during both
periods are shown in Figures 4 to 6; the Figures include the base of waste, base of alluvium
(where it exists), and the base of the borehole (other groundwater level plots are provided in
Appendix C). The figures show a general decrease in groundwater levels in recent years. There is
some uncertainty over the measured datums of the 1990s datums which needs to be taken into
account when interpreting these results. Groundwater sampled from horizons within the waste
dump could potentially have a stronger leachate component than groundwater solely from the
gravel aquifer. In some boreholes (e.9.GBH3 and GBH9), the groundwater level rises above the
base of the waste dump seasonally. This can cause enhanced decomposition and transport of
emissions during periods of very high groundwater levels (Neuhold 2013)
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Figure 4 Groundwater levels in monitoring borehole GBH3 in Burgess Field waste dump
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Figure5 Groundwater levels in monitoring borehole GBH5 in Burgess Field waste dump
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Figure 6 Groundwater levels in monitoring borehole GBH9 in Burgess Field waste dump

The groundwater flow gradient within/beneath the waste dump is difficult to assess given the
limited number of data points, however, those levels available indicate that the flow directions
implied by the groundwater contours produced by Macdonald et al (2012) for 2011 (Figure 7)
are generally consistent.
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Figure 7 Hand-drawn groundwater contours from levels measured 3-7 October 2011
(from Macdonald et al 2012)
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Figure 8 Graph showing the depth of groundwater in the piezometer immediately prior
to sampling.

3.2.2 Conductivity and Major lons

Conductivity is a good indicator of total dissolved ions. Conductivity measurements (Figure 9)
are included from field measurements on unfiltered samples and laboratory measurements on
filtered samples. This may cause some variability within the data as after sampling some
dissolved ions will drop out of solution and be filtered out or sit on the bottom of the sample. No
seasonal trend can be seen to indicate the influence of recharge diluting the leachate but, as
samples are taken from depth within the landfill, mixing will occur to mask this. With the spread
and paucity of data, no reliable pattern can be seen between the two sampling campaigns but on
average the conductivity at GBH 3 is higher in the recent sampling campaign compared to that
undertaken in the 1990s. In February 1993 and December 1994 conductivity dropped at GBH3
which coincided with lower than normal concentrations of Ca, Cl, K, Mg, SOq4, and NH,. This
points to dilution of the leachate at this time.
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Figure 9 Conductivity (uS/cm) in boreholes within Burgess Field waste dump
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A marked reduction in Cl concentration can be seen in GBH9 and GBH5 between the 1990s data
and the more recent data, whereas at GBH3 it appears similar but less varied (figure 10).
Chloride concentrations from piezometers within/below the landfill are not particularly high for
landfill leachates, and are comparable to the spread of data presented for piezometers in Port
Meadow (Stuart 2010) and the more modern Port Meadow data presented in Gooddy et al
(2014). This may be due to a lack of initial soluble CI in the landfill or because it has already
dissipated.
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Figure 10 Concentration of CI (mg/l) in boreholes within Burgess Field waste dump.

Concentrations of HCO3 are high compared with the concentrations at piezometers at Port
Meadow not impacted by leachate across the landfill but vary with site and time. Figure 11
highlights the variation of concentrations measured at each site over time and Figure 12 shows
the site average concentration to highlight the spatial variation.
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Figure 11 Concentration of HCO3; (mg/l) in boreholes within Burgess Field waste dump.

As it can be seen, HCO; values are elevated above background concentrations and, at times,
above those in Port Meadow as reported by Stuart (2010). High HCO3; produced from the
breakdown of organic waste will act to buffer the pH to stop the site becoming acidic.
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Figure 12 Average concentrations of HCOj3 (mg/l) per site.

Concentrations of SO, in the area of the waste dump are high across the site. The high temporal
variability within boreholes (especially GBH 3 and 5) is highlighted in Figure 13. The arithmetic
average per site has been used to look for spatial variability across Burgess Field (Figure 14).
GBH3 and GBH 5 in the east of the area have the highest average SO, concentrations but also
the greatest variability with time. Sulphate concentrations are in part controlled by the redox
couple SO,%/S*" in the reduced state there is an absence/low concentrations of SOy (Stuart and
Lapworth 2011). This redox pair has been used by Janowski and Acworth (1997) to define the
anaerobic central zone of a landfill leachate plume where S, N, Fe and Mn are seen in their
reduced form. We do not have data for S but the concentrations of SO, are still elevated at
Burgess Field.

Concentrations in GBH9 and 11 are closer to the concentrations reported in Port Meadow by
Macdonald et al 2012 while elevated concentrations are seen elsewhere in Burgess Field. This

13



IR/15/037

points to low/incomplete SO, reduction in the area. It is possible that the system is not yet in
equilibrium due to high SO4 load.
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Figure 13 Concentration of SO4 (mg/l) in boreholes within Burgess Field waste dump.
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Figure 14 Average SO, concentration per site.

The groundwaters across the site are mostly HCO3; — Ca (GBH3, GBH7, GBH 9 and GBH 11) to
HCO; - Ca/Mg (GBH1) dominated waters. GBH5 shows variable dominance during the 1990s
and in Feb 1993 SO, became the dominant anion.

Due to the paucity of data it is difficult to pick out seasonal or temporal trends within and
between the two sampling campaigns in Burgess Field but the trilinear plot for GBH11 (Figure
E17) seems to show increasing HCO3; and Ca dominance with time. GBH1 (Figure E12) and
GBH 7 (Figure E15) plots show little variation with time. There is slight variation within GBH3
(Figure E13) but all are Ca- HCO3; dominated water with the more recent monitoring producing
slightly higher SO, dominance and concentrations than the samples in the 1990’s. Since 2011
GBH 5 (Figure E14) has been Ca-HCO3; dominant.
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3.2.3 Boron
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Figure 15 Concentration of Boron (ug/l) in boreholes within Burgess Field waste dump.

Boron (B) concentrations (Figure 15) are variable across the landfill being higher at the western
edge than the eastern edge (GBH 9) but again only a few sites were sampled. Overall, B
concentrations appear to be stable over the monitoring period at each location. The highest
concentrations are seen in GBH5 and GBH1. Boron has been used as a tracer for sewage
discharge and landfill leachate in the past, as B concentrations are elevated above the natural
background concentrations within the landfill it could be used to trace the leachate plume in Port
Meadow.

3.2.4 Redox sensitive ions.

Concentrations of NH; and TON (concentrations of NO3-N + NO,-N) were measured in the
1990s; since 2011 NH4, NO3; and NO; concentrations have been measured. The concentrations
per site for these ions can be found in graphical form in Appendix E. Gooddy et al (2014) reports
the findings of a study to look at N dynamics in the peri-urban environment, conducted in the
Port Meadow area (including Burgess Field and the River Thames). They concluded, from N
isotopes, N speciation and dissolved nitrous oxide gas, that the dominant source of nitrogen in
the floodplain is NH, originating from the landfill. Their results show that some nitrification of
the NH,4 has occurred along with some denitrification of the resultant nitrate. This is seen in the
results presented here as NO3z concentrations are detectable and occasionally increase over time
(eg GBH9, where in Oct 2011 NO3 was 47.7 mg/l). Concentrations of NH4 remained high during
the two periods of study showing a large plume of NH, below/within the landfill.

Concentration of NH,4 are higher than concentrations of TON (NO; and NO; in the more modern
data) at all sites except GBH9 where in Oct 2011 NOj3 (at 47.7 mg/l) is elevated and higher than
NH,. It returned to its normal low levels during the next sampling round. The increased NO;
levels within GBH9 during Oct 2011 cannot be explained by being unusually low or high
groundwater levels during sampling as the groundwater levels were lower during other summers
and are higher most winters; sampling is at the beginning of the recharge period. This may be
due to aggressive pumping in GBH9 at this time as there is usually little water in this piezometer.
This was, however, the first round of sampling since 1994 so may indicate stagnant water in the
locality of the borehole that has allowed nitrification to occur.

Concentrations of NH4 within the landfill are between 1.1 and 186 mg/l (Figure 16). Average
concentrations per site are plotted in Figure 17. The highest average concentrations are seen in
the east of the landfill. GBH3s average concentration is a quarter of the average concentration
seen at GBH11 but GBH11 shows the greatest variability in concentration over time. The NOs/
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NH, redox pair has also been used in literature to define zones within landfill leachate. The data
indicates that the reduced form of N is dominant in the vicinity of the landfill.
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Figure 16 Concentrations of NH4 (mg/l) in boreholes within Burgess Field waste dump.
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Figure 17 Average NH, (mg/l) concentration per site.
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Figure 18 Average Fe (ug/l) concentration per site.

Iron (Fe) is another redox-sensitive ion and dissolved Fe concentrations are very high across the
site (Figure 18), as expected of an anaerobic domestic landfill. Dissolved Fe at near neutral pH
(pH’s about 6.4 to 7.2 across site) can indicate Fe reduction (Christensen et al 2000).

GBH7s average concentration of 58,520 ug/l is skewed by one concentration of 139,882 pg/l. As
can be seen from Figure 19, this concentration is abnormally high. The lowest average Fe

concentrations are seen at the front of the landfill.
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Figure 19 Concentration of Fe (ug/l) in boreholes within Burgess Field waste dump.
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Figure 20 Average Mn (ug/l) concentration per site.
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Figure 21 Concentration of Mn (ug/l) in boreholes within Burgess Field waste dump.

Manganese (Mn) can be found in the dissolved form in anaerobic waters as the reduced form is
more soluble; the oxidized form is solid and has a low solubility in groundwaters with near
neutral pH. In all piezometers, Mn is to be found in the dissolved (reduced) form. As can be seen
in Figure 21, concentrations of Mn are stable and high in GBH5, have increased in GBH 3 and
look to have decreased in GBH 9 over time. Higher average concentrations are found at the front
of the landfill (Figure 20).

3.2.5 Lithium

Concentrations of lithium (Li) within Burgess Field are elevated above the expected background
concentrations when compared with the median Li concentrations in UK aquifers, for example
median concentrations of 0.8 to 34 pg/l in the Chalk (Shand et al 2007), especially in the east of
the area. Li can be found naturally in clay minerals, pegmatites and silicate minerals but may
also have an anthropogenic source within the landfill. Once in solution Li is much less easily
sorbed than other cations and tends to increase in concentration with residence time. The
different sampling points within the landfill appear to have distinct Li concentrations and may
represent different sources within the landfill of different rates of flushing and residence times
within the landfill.
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Figure 22 Concentration of Li (ug/l) in boreholes within Burgess Field waste dump.
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3.2.6 Phosphate chemistry

During the more recent sampling events, samples from GBH3, 5 and 9 were analysed for total
dissolved phosphate (TDP), total phosphate (TP), and soluble reactive phosphate along with the
more usual HPO,4. Concentrations are shown graphically in Figures 18 to 20 in Appendix E.
Concentrations of phosphate are not seen to be high in any of these forms but the particulate
form (TP) of the nutrient is dominant. The general trends in the phosphate chemistry within the 3
boreholes are summarized below:

e GBH3 shows a general reduction in TDP and TP concentration over time showing a
general reduction of mobile phosphate in the source with time.

e At GBH 5 a general downward trend in TP is marred by the low concentrations seen
during August 2013 when water levels in this piezometer were the lowest ever seen. This
could also be showing a general decrease in mobile particulate phosphate with time.

e Phosphate chemistry is variable at GBH9 with no obvious driver.

3.3 INTERPRETATION OF HYDROCHEMISTRY

Variability of groundwater levels prior to sampling and the variability of depth of water within
each piezometer over time shows seasonal variation and again hints at uneven settling within the
site or a change in drainage pattern over time. Unfortunately the site has only been surveyed
once so we are not able to verify this.

The pH is variable spatially and temporally.

Landfill zonation can be defined by redox sensitive ion (Christensen et al 2001) including the
NO3/NH,4 redox pair and Stuart (2010) defines the NO3 reducing zone at Port Meadow. High
concentrations of NH4 and low TON/NO;s are indicative of reduction of NO3 as well as microbial
degradation of organic nitrogen (Stuart and Lapworth 2011). A spike in concentration of NO3 at
GBH 9 and reduction in concentration of NH, in Oct 2011, as discussed above, is unusual but
could indicate a local change in this redox pair as could the variation of NH, over time within
each piezometer.

Jankowski and Acworth (1997) defines the central zone as an anaerobic zone which has the
highest concentrations of S, NH,, Fe, Mn, HCO3 and TIC with the pH occurring in a narrow
range indicative of pH buffering. However they continue by defining the zone as having an
absence of SO, and NOgs. Transition zone 1 is defined as being anaerobic with traces of sulphate
and NH,, Fe, Mn, HCOg, with TIC still elevated above the background but lower than in the
Central Zone. An anaerobic central zone within the leachate has been seen at many sites
(Christensen et al 2001)

In Burgess Field we have reduced Mn, Fe, N (NH,), but SO, is still elevated in this area as the
redox pair hasn’t had time to reach an equilibrium due to a high amount of SO, in the original
material. Or the high concentrations of SO, are due to microbial oxidation of iron sulphides in
response to water level fluctuations as oxidised water enters the landfill during times of heavy
rain. (Jorstad et al 2004). Christensen et al (2000) note that the contaminant plume from a
landfill is unlikely to be in internal equilibrium especially as several of the redox processes have
very slow kinetics.

4 Conclusions

This report has brought together data on free gases, groundwater chemistry and groundwater
levels from the Burgess Field waste dump, Oxford, to assess the nature of leachate in
groundwaters that are in the gravel aquifer below the dump and that temporarily saturate waste
material within the dump; addressing spatial variability and long term changes. Sampling was
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undertaken in the 1990s by environmental consultants and in the 2010s by the British Geological
Survey.

Modern lined landfills are designed to prevent groundwater entering the landfill to reduce the
risk of associated instability or reduction in effectiveness of engineering controls or
environmental protection measures, and manage the risk to the environment. The geological
barrier of a modern landfill must also provide sufficient attenuation to prevent a potential risk to
soil and groundwater during the life-cycle of the site. This is not the case with Burgess Field; due
to the lack of any capping or lining of the base, rainfall is able to infiltrate into the dump, with
the resulting leachate free to enter the underlying aquifer. In addition, groundwater levels
measured in Burgess field in recent years show that in some locations there is seasonal saturation
of the base of the dump, enhancing movement of leachate into the underlying gravel aquifer.

Of the seven groundwater monitoring sites originally constructed within the Burgess Field waste
dump in 1991, only three could be located in the 2010s field campaign; these are widely spaced
and interpolation/extrapolation from these is not advisable. Therefore it is not possible to identify
if saturation of the waste dump due to rising groundwater is focussed in specific areas of the
dump. Datums for measuring groundwater levels have changed during the past two decades due
to subsidence of the surface of the dump and therefore recent measurements of groundwater
levels cannot be compared with those from the 1990s. As a result it is not possible to say if there
have been long-term changes in groundwater levels within the dump.

Spatial variation in free gas and water chemistry is seen within the sampled groundwater during
each sampling round undertaken. Patterns of spatial and temporal variability are difficult to
unravel. Average gas concentrations across the waste dump in the 1990s vary spatially; methane
concentrations are low or undetectable in the sample sites in the south and generally higher in the
north indicating methanogenisis occurring upflow of, or in the vicinity of the gas sampling ports.
There are no free or dissolved gas data for the 2010s making it difficult to assess if these patterns
of methanogenisis persist.

Spatial variation is also seen within the dissolved N species, with no consistent pattern although
the reduced form of N, NHj,, is dominant across the site.

When looking for long term trends only GBH3, 5 and 9 can be used as no other sites were
sampled after the 1990s. Spatial variation can be seen in the concentrations of Fe, Mn and B at
these 3 sites. Looking at all of the data, Fe exhibit consistent spatial variation always higher at
GBH9 lower at GBH3 in both sets of data. B is always higher at GBHS5, intermediate at GBH3
(where data exist) and lower at GBH9. There are no data for Mn for the 1990s but the data since
2011 show concentrations always less than 500ug/l at GBH9 and greater than 500 pg/l at GBH3
and GBHb5.

There is limited evidence of seasonal variation, however; in the 1990s at GBH3 and GBHS5,
conductivity, Ca, Cl, K, Mg, SO4, and NH,4 were lower during two successive winter sampling
events in comparison to the summer events, suggesting dilution.

A long term change has been seen in conductivity at GBH3 as, on average, conductivity is higher
in the later sampling campaign than the 1990s, reflecting a higher concentration of ions such as
SO, and HCO; at these points. These are both products of breakdown, and increasing
conductivity may indicate less dilution or higher concentrations of these ions in this area.

In summary, this points to a heterogeneous waste dump where fill is spatially variable in
composition, and breakdown of the material is at different stages. This reflects the long period
during which waste was dumped in the area (1930s-1980), and potentially varied material, on
which there is very limited information. The data collected on Burgess Field shows: it is a source
of pollution in the form of NH,4, SO, Fe, and Mn; that conditions are anaerobic; and HCO3
concentrations are buffering the pH so acidic conditions are not occurring.
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Appendix A Logs of gas and water monitoring boreholes
within Burgess Field waste dump

To follow are pages copied from the original report on monitoring boreholes within the Burgess
Field waste dump, prepared for Oxfordshire County Council by Soiltec Soils and Gas in
November 1991



/i\ Sonltec

OXFORDSHIRE COUNTY COUNCIL

PORT MEADOW LANDFILL SITE

MONITORING BOREHOLES SUMMARY

NOVEMBER, 1991
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DRILLING SUMMARY

LANDFILL MONITORING BOREHOLES — PORT MEADOW

Borehole Date of Depth of Gas/Gas &
No Installation Installation Water
GBH1 2111 91 4.40 m Gas & Water
GBH3 13 11 91 5.50 m Gas & Water
GBHS 14 11 91 5.60 m Gas & Water
GBH7 18 11 91 5.80 m Gas & Water
GBHS 19 11 91 5.50 m Gas & Water
GBH11 20 11 91 5.55 m Gas & Water
G2 12 11 sS1 5.30 m Gas
G4 12 11 91 3.70 m Gas
G6 1311 31 3.10 m Gas
G8 13 11 91 4.80 m Gas
Gl0 1411 91 5.60 m Gas
Gl2 14 11 91 4,70 m Gas
G13 15 11 91 2.70 m Gas
* G = Gas
GBH = Gas & Water
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. . WEATHER : Find L{lizsline-Raig 0 [ Stasmy--Soowmi-retsgr
V=== .. Lo




SOILS AND GAS

Town

Soft Ground Daily Record
_OQXFORL : :

‘ Site Name M’-’

(ol PP

Borehole No.

. ' SOILTEC SOILS AND GAS LIMITED :
Ledian Farm Ind. Estate, Upper Street, Leeds, Nr. Maidstone, Kent ME17 1RZ. . . .
Telephone: {0622) B61350 Fax: (0622} 862752 Equipment in Use M—— -
Date + Time of Start/Finish 2727/ - [~ Vehicle No. y - 2027 eyt :
DESCRIPTION OF STRATA DEPTH SAMPLES
Soft/Firm/ Claye . to base | ) . P T
Suff Cotout sairtvv son sz‘db:nds' of No | T e u Sﬁ .T";EIP;LO 225 :0‘85575 REMARKS
Loose/Deénse | Fine - Coarset - Sandy “TYPE oobles . ISTRATA o | tyee Fram| To- [Aows| 10 | 10| to]| to] to] ta
Medium etc. ete, m . -| 75 1150]225 | 300]375] 450
[ start of days drilling 22
Lovies //QML & 24
L3 Rl '
1t
. N 4
. - + K
M ) - [ 3 N -
| SHOW SAMPLES THUS ; IEna of days drilling . .
U Undlstul‘bed D- Disturbed; B Bulk: W Water; S Standard Penetration Test; C Cone Penetration Test ’
CASING- WATER
_ SIZE (mm)"’ FHOM {m) TO {m) OBSERVATION DATE " TIME DEPTH |INFLOW| CASING
(L 7 N prE? | - | o |
: AEE.
.DELAYS/BAD ACCESS/PITS/HARD STRATA etc.
Cause From {m] To(m) [Time{hr -
STANDPIPE/PIEZOMETER | 1ypaninn | 0Pt | D%pghofSefig ol | Reading
SIGNATURES OBSERVATIONS : e.g. Struck, Rate of flow, Sealed, Final standing level, Dry
RILLER CLIENT
WEATHER : Fine LBstethagriRainiag-r-Stermy—-Sromri-fTeosing *




Soft Ground Daily Record:
) . ' Town _QXFMP

Sefltea

Site Name ML!

SOILS AND GAS

/i ER A TR W

l SOILTEC SOILS AND GAS LIMITED ' Borehole No., 34 3
Ledian Farm Ind. Estate, Upper Street, Leeds, N1. Ma:dstone. Kent ME17 1RZ. M
) Telephone: (0622) 881350 Fax: (0622) 882752 ‘Eq“'p"“e"“ in Use
" Date + Time of Start/Finish _/ 3~ f/— G/, S ' Vehicle No. ___d= 2.2/ S22
DESCRIPTION OF STRATA - pepTH|} SAMPLES
Sohlfnrml Colour Clayey SOIL Sand bands to base Penetration SPTICPT mms. REMARKS
Stift 4oy | Cobbl of No | Typs s U 7o | 75 |150]225]300] 375
Loose/Dense | Fin€ - Coarse Sandy, TYPE o0 ISTRATA ype From|l To [Pows[to [ to| to| to| to] to
Medium | ®tc. - erc, * . -m . 75 (150|225 |300| 375|450

: I Start of days driiling

» 16

70 _SolL.. ' 03”
,5,:{/ o"'.‘rf?n
4’ > /2/&?{ 290

.

SHOW SAMPLES THUS : End of days drilling 520 ‘
U Undisturbed; D Disturbed; B Bulk; W Water; S Standard Penetration Test; C Cone Penetration Test
CASING . WATER
SIZE Imm) FROM {m} . TO (m) OBSERVATION DATE | - TIME DEPTH {INFLOW]} CASING

200022 | Gt 55D % ' - 420

DELAYS/BAD ACCESS/PITS/HARD STRATA etc.

Cause ° From {ml To{m} Time{hr}

.
2

"

STANDPIPE/PIEZOMETER TahonChny Depth | Depth of Seqls (m) | Reading

SIGNATURES . . S ‘ OBSEAVATIONS : e.g. Struck, Rate of flow, Sealed, Finat standing level, Dry
DRILLER CLIENT -

P

WEATHER : Eine-LDsreeting / Raining /-Searmmy Fomew y=roasing




Il W e -

{

N al

S0O0I1-L8S AND GAS.

Date + Time of Start/Finish

| "'SOILTEC'SOILS AND GAS LIMITED
Ledian Farm Ind. Estate, Upper Street, Leeds, Nr. Maidstone, Kent ME17 1RZ.
Telephone: (0622) 861350 Fax: {06822) 862752

lo- 1/~ 22

Soft Ground Dally Record
Town ()(Folzﬂ

. Site Name M/
-, - Borehole Ne. é&f _

Equlpmenl in USGM .

Vehicle No. _AEZM/‘?

A . DESCRIPTION OF STRATA OEPTH SAMPLES
Soft/Firm/ ' Clayey : to base 3 i SPTICPT mms.
Sriff Colour Silty | SQIL Sacndb:‘ands of vo | = enegetuon v o T5eTisoTmc 5001575 F}EmARKg
Fine - Coarse Sandy ‘TYPE oobles  IeTRATA o | tyee biows| to | to [ to | ta ) o] to
Loose/Dense | "My ete. etc, m From | To 751150225 | 300} 375] 450
. I Start of days drilling 6-.4_ "
TR Sols, 040
y.d ‘ : -0
_Frl [t P
l Roveer  Grovve” .
l' . : " )
SHOW SAMPLES THUS B [End of days drilling _ , '
MU Undisturbed; D Disturbed; B -Bulk; W Water; § Standard Penetration Test; C Cone Penetration Test R
. ) CASING WATER
l‘ . SIZE {mm) FROM [m! TO (m) -+ OBSERVATION DATE " TIME DEPTH |INFLOW| CASING
| - | oA | ater forioto 2-20
DELAYS/BAD ACCESS/PITS/HARD STRATA etc.-
' " Cause From (my To{m} |Timeinr)
I B - -
STANDFIPE/PIEZOMETER Takanenn Depth Depth of Seals Im) | Reading
SIGNATURES ) - OBSERVATIONS : e.g. Struck, Rate of flow, Sealed, Final standing level, Dry
DRILLER ‘ CLIENT, -
l //_/‘a/; . B WEATHER : Fine [ Giraeling iRaiaing LEtomny +Enew / keeering—




Soft Ground Dally Record
Town _anOIZD

Site Name _FOM’ M ELLO -

SOILS AND  -GAS

l SOILTEC SOILS AND GAS LIMITED - . Borenole No. (FUBL4 2
Ledian Farm |nd, Estate, Upper Street, Leeds, Nr. Maidstone, Kent ME17 1RZ
- -1 - Telephone: {0822) B61350 Fax: (0622) 862752 Equipment in use {2220 /GO
Date + Time of Start/Finish _AS = /7 — @ /. S vehicle No. & 20)  Sk7
DESCRIPTION OF STRATA _DEPTH B  SAMPLES
I . b .
Soft!lerm/ . 'Cofour Cla‘vevl SOIL Sand bands to base Penetration SPTICPT. mme. REMARKS |-
Suft Ve SS;L‘;’V Cobbies STROAfT Al Mo | Tvee L U [0 [ 75 [150]z25[300[375| - .
= ine - Coarse TYPE blovs| to | to | 10 | t | to
Loose/Dense| vy yit etc. etc. m From | To 76 |150|225 {300|375/ 450

. [ Start of days Cfrilling' _ ﬁ;- é,
\70F2 Soil mpap Rzt avp arenil 5o

T4l RuBRity - 13-2p

SHOW SAMPLES THUS : IEnd of days drilling .
U Undisturbed; 0 Disturbed; B Bulk; W Water; S Standard Penetration Test; C Cone Penetration Test

CASING ' 3 ' WATER
SIZE (mm) . FROM {m)- - C TO {m) OBSERVATION . DATE TIME DEPTH |INFLOW| CASING
g tptr N I SV s A . 250

DELAYS/BAD ACCESS/PITS/HARD STRATA etc.

Cause From ({m} To(m) |Timeihr}

STANDPIPE/PIEZOMETER | yaeme ) | Oepth | Depthof Segls imi | Reading

SIGNATURES o OBSERVATIONS : e.g. Struck, Rate of flow, Sealed, Final standing level, Dry .
DRILLER CLIENT C '

WEATHER : Fine Iﬂdzﬂins!mt Stocmnyel Soou /Esaazing,

- s




SOILS AND. GAS

Soft Ground Daily Record

Town __OXFRR/2 :
Site Name M/

l SOILTEC SOILS AND GAS LIMITED : Borenole No. GELBH2
Ledian Farm Ind. Estate, Upper Street, Leads, Nr. Maidstone, Kent ‘ME17 1HZ - . _m_
Telephone: (0622} 861350 Fax: (0822) 862752 - Equipment in Use Lo /S0,
Date + Time of: Start/Fimsh M v veticle No. __ & 2727 SA/7
_DESCRIPTION OF STRATA DEPTH SAMPLES
Soft/Firm/ Colour Clayey SOIL Sand bands | t© Pase Penetration SPT./CPT mms | REMARKS
Suff Ssa'"g - Cobbles of No | Type L 4 Y 1o §75]150]225]300[375
Fine - Coarse ndy TYPE i STRATA ; ows| to  to | to | to ]| to | to
Loose/Dense | 'yr, 502 ete. - etc. m + |From} To 75_|150)225 | 300|375]450
[ Start of days drilling .
= @_gvézz Gl EL . 17,
-’ 3 ! " 3
+ +
SHOW SAMPLES THUS ; [End of days drilling . N . , -
U  Undisturbed; D Disturbed; B Bulk; W Water; S Standsard Penetration Test; C Cone Penetration Test
. CASING ’ . . ) WATER !
. SIZE (mm) FROM {m) ~ TO (ml. OBSERVATION " DATE “TIME DEPTH | INFLOW! CASING
DELAYS/BAD ACCESS/PITS/HARD STRATA eic-
Cause From{m]} To(m) |Time{hr)
- ¥
i . . . é_
) STANDPIPE/PIEZOMETER ek, | Oepth | Depthof Segjs fm) | Reading
SIGNATURES . OBSERVATIONS : e.g. Struck, Rate of flow, Sealed, Final'standing level, Dry
DRILLER CLIENT . -
@ WEATHER wLina [ Drizzling /<Raining / Ssesay /Soow [ Geeettree




Seiltec

SOILS AND GAS

| SOILTEG SOILS AND GAS LIMITED

Ledian Farm Ind, Estate, Upper Street, Laeds, Nr, Maldstone Kent ME17 1RZ.

. Telephone: (0622) 861350 Fax: (0622) 862752

Soft Ground Daily Record

Town F )4 Eﬂ/? /7
. _Site Name _ Pﬂﬂr A2
Borehole No. &BLy P

Equipment in Use _m_@

Date+Time of Start/Finish /&~ A/— &7 vehicle No. & 20/ Sk 7.
DESCRIPTION OF STRATA" DEPTH SAMPLES
So!tlF:rml Clayey - it ) to base Penetrati SPT/CPT mms, .
Stiff Colour “Silty ‘SOIL .Saé\dbt::r:ds : of wo |t enetration S Te 50753001575 REMARKS
Fine - Coarse| . Sandy TYPE obbles  loTRATAY| O | YR [ biovs| 10 | 10| to | o] to| to
Loose/Dense [ oo - =02 etc. e etc. m From| To 75 | 1501225 | 300] 375|450
LStan of days drilling 6-._L . ]
ToP __So 0.
T2P  Retbrsts | 324 -
£l * ¢ I
SHOW SAMPLES THUS - [€nd of days driliing . 3 272 . ' :
U Undisturbed; D Disturbed; B Bulk; W Water; S Standard Penetration Test;  C Cone Penetration Test
'CASING WATER .
S1ZE (mm} FROM {m) TO (m) OBSERVATION DATE TIME X DEPTH |INFLOW|CASING
< 17,77, 4 '
DELAYS/BAD ACCESS/PITS/HARD STRATA etc. -
Cause From (ml To {m} | Time (hr}]
STANDPIPE/PIEZOMETER Takemohel Depth | DepthiofSels (m) | Reading
SIGNATURES . : OBSERVATIONS : e.g. Struck, Rate of flow, Sealed, Final standing level, Dry
DRILLER CLIENT

WEATHER : Fine /~Gwiaaking /SiTTg /-stomwy | Srove Freezing -




DRILLER

SOILS AND GAS.

|

SOILTEC SOQILS AND GAS LIMITED

Ledian Farm Ind. Estate, Upper Street, Leeds, Nr. Maidstone, Kenl ME17 i1RZ.

Telephone (0622} 861 350 Fax: {0622) 862752

‘Soft Ground Dally Record
Town _OM

Site Name

Ponz ﬂ;,epm_/
Borehole No. GIZH P

Equipment in Use_w
)

7 ¥
Date + Trme of Start/Finish - — Vehicle No. & 207 Str?,
. DESCRIPTION OF STRATA DEPTH SAMPLES
Soft/Firm/ | . Clayey B to base Penatrati SPTICPT mims, .
Stiff  Colour Silty SOIL S?db:nds ‘of no |+ enPrtTf]'} on 5 T7eTiso 50 300 T REMARKS
Fine - Coarse Sandy TYPE obbles  leTRAT Yo | Type biows] to | to |-to | to to .
Loose/Dense | 1 02 etc. - eic. |7 m ]| From| Yo 72 |150 235|300 375|450
= Lstart of days drilling 3.2d N
ZoP Ruwlbssd iaa]
_Lerver g e . . |55
. - 3
Al . + [
>
SHOW SAMPLES THUS . Ig:d of days drilling " .
U Undisturbed; D Disturbed; B Bulk; w Water; S Stand;;d Penetration Test; C 'Caone Penetration Test
CASING WATER
SIZE (mm) FAOM (m] TO (m) ORSERVATION DATE TIME DEPTH |INFLOW]| CASING
AV | 222 (a7 722 7>
DELAYS/BAD ACCESS/PITS/HARD STRATA etc.
Cause From {m] To(m) |Time (hr)
STANDPIPE/PIEZOMETER Tarme | Depth [ Depih of Segls tm) | | Reading
SIGNATURES CBSERVATIONS : e.g. Struck, Rate of flow, Sealed, Final standing levet, Dry
CLIENT

WE ATHE R-~ise-allizizzling / Raining / Stermy [ Snow [ kiassiag

a remememereerererhriediataeaiaaeia. careeen



‘® . Soft Ground Dally Record
@D - @@ Town _OXEIIC)D
‘ Site Name M/ _
SOILS AND GA-S P -
I l _ SOILTEC SOILS AND GAS LIMITED Borehole No. G/
Ledian Farm Ind. Estate, Upper Street, Leeds, Nr. Maidstone, Kant ME17 IRZ : . ‘/"M im
-Telephane: (0622) 861350 Fax: (0822) 862752 Equipment in Use — _
Date + Time of Start/Finish _ "2 = 4/~ ',?/. Vehicle No. & 20/ ST
—t -
I ~ DESCRIPTION.OF STRATA DEPTH SAMPLES
Soft/Firm/ | . . Clayey SOIL Sand bands | 1° Pase Penetration SPTICPT mms. " | REMARKS
suff __{ - Sity Cobbles of No | Type m 0 | 75 [150]225]300] 375
" | Fine - Coarse aNcYy. . TYPE STRATA ’ . blows| to | to | to | 10| 1o} to
I Loose/Dense|  wegiym etc. erc. m From | To 75 1150|225 | 300]375{ 450
LStan of days drilling é
I ' ZoF sprr | O
I L TP Rutensh 422
L Lo crRAes - 5] :
I ' + v
l | .
. l“ F * ' .
) i
l : v .
< N Y ¥
‘ ‘ e 7 . N - . ; -
.o . . ‘,-' *
SHOW SAMPLES THUS ©  |End of days drilling ]
U Undisturbed; . O Disturbed; B Bulk; W Water; § Standard Penetration Test; C Cone Penetration Test
- CASING - i WATER g
l © - SIZE {mm} FROM {m) TO (m) OBSERVATION DATE " TIME DEPTH [INFLOW} CASING
Gnipr - | : (o | T2 | 20
DELAYS/BAD ACCESS/PITS/HARD STRATA etc. - '
l v 2 et Cause From [m To {m) |Time (hrif -
. 5 -
' STANDPIPE/PIEZOMETER e | Deptn | Oepinol Segs Tl T Reading
] . Y
. . SIGNATURES - -OBSERWVATIQNS . e'g. Struck, Rate of flow, Sealed, Final standing level, Dry
" DRILLER - CLIENT . -
// ; " WEATHER : Fine I-Bﬂwﬁamﬁ%rmﬂm



Clltec

SOILS AND GAS

a

Town

A

A

o - Soft Grthd'Daily Record

Por EDQLD - Enifne |

SOILTEC SOILS AND GAS LIMITED

Ledian Farm Ind. Estate, Upper Strest, Leads, Nr. Maidsione, Kent ME17 1RZ.

Site Name Mﬂ&:ﬁg N
Borehole No. Q_iz )

Equipment in Use — DAty / $€O -

. Telephone: (0622) 861350 Fax: to722) 862752 !
Date + Time of Start/Finish 02/!1, 71 venicle No. _ <Y 3P Lk -
DESCRIPTICN OF STRATA DEPTH SAMPLES
Soft/Firm/ Colour Clayey SOIL sand bangs | © base ' Penetration-| . |SP.TJCP.T. mms. 1 REMARKS
S oy TYPE Cobbles STROI:T | N | Tvee v 07757 150]225] 300375
ine¢ - Coarse . [Dlows| 10 to | to to | to| to,
Loose/Dense| * o it m etc. ee. | m From| To ' "% 75 1155|225 [300|375] 450
) [ Start of days drilling :L R
Bk, Agn, conceem PATH 030 .
; ) 0
Ren Froc, %2-‘;14, Ly o
' & EXoYe) . L
C ST B2 S ed 5#\:2;)’ /—4‘-'9’ =1 - - .
convsg. 5AM:?/ + GRrAveELS | .
+ T
SHOW SAMPLES THUS : [End of days drilling . S-20 .01
U tUndisturbed; D Disturbed; B Bulk; W Water: S Standard Penetration Test: C Cone Penetration Test
CASING - WATER
SIZE (mm} FROM (m} TO (m) OBSERVATION DATE TIME DEPTH |INFLOW] CASING
Ren (TN S 20 Hi/n Sa.
v o 1-./:.\ Z 40
R W Y
DELAYS/BAD ACCESS/PITS/HARD STRATA etc.
Cause Fromim] To{rm) |Timeihr)
"a o '
STANDPIPE/PIEZOMETER Taniee | Depth D&Pé';°?éeﬂ3§m1, Reading
t (‘3’5 v O 0F ) 5-30, :
SIGNATURES OBSERVATIONS : e.g. Struck, Rate of flow, Sealed, Final standing level, Dry
DRILLE ) CLIENT .
i / WEATHER : Finem Raining / Stormy / Snow [ Freezing

a——




@@ﬂﬂ@é@

Soft Ground Daily Record

Town (OXFORD .
Site Name _$PO &Y 'Mém .
' . 80ILS AND GAS ' G i -
l I SOILTEC SOILS AND GAS LIMITED Borehole No.
Ledian Farm Ind. Estate, Upper Street, Leeds, Nr. Maidst Kent ME17 1RZ. . .
Telaphone: (0622) B61350. F (075; pearey o onenen Equipment in Use DAy /SO .
Date + Time of Start/Finish : Vehicte No. IAAPL U
' DESCRIPTION OF STRATA DEPTH SAMPLES
Soft/Firm/ ; \ . .| to base . .
Sutt con sy son s?db:nds N | S E Sl Sl Sdp.T;:.Pi;o 225 :0?575 REMARKS
Fine - Coarse|  Sandy TYPE obbles  ISTRAT o | 'vee blovs| 10 { 10} 10 | to| to | ¢
l Loose/Dense} * 'y, i1 etc. erc, T From| To 75 1150225 | 300} 375] 450
LStan of days drilling f’ L
! - —roPsoms 0-/0,
W asTE PLos CLA)/ [ LL N 3.4
CoARSL, Sﬁwt;s "_IG.QAVEIS R R
lI . .“ -‘ ; | v‘ ’ - ’-
l t 1}
1 , =
.. ' ‘
' . ¥l
.
. mlsHow sampLEs THUS ;- [£nd of days drilling 210 .
l U Undisturbed; D Disturbed; B Bulk; W Water; S Standard Penetration Test; * C Cone Penetration Test
CASING WATER .
l SIZE (mm) . FROM (m) v TO (m) " OBSERVATION DATE TIME DEPTH |INFLOW|CASING
2350 G L 3-50 né/lo - 350
DELAYS/BAD ACCESS/PITS/HARD STRATA etc. ’ .
I Cause Feromim] To{m} Time (hr) ]
L]
' STANDPIPE/PIEZOMETER Taxgnopn | 0%Pth | Oepgh of Sedfs il | Reading
l bbb Oife >0
. SIGNATURES ' S ' " | OBSERVATIONS : e.g. Struck, Rate of flow, Sealed, Final standing level, Dry
DRILLER ¢ CLIENT : .
R ol P o “ | WEATHER @&M




E—- r . T [T T - N - ‘A . T, . - .. S, i PR
L g . L . . - s‘ . v .. A d ; . . -
T Soft Ground Dally Record
Y . Town O:E.FOQE N
- : Site Name -_Poet F"E,I:nm -
SOILS AND GAS L T ~
l ; I SOILTEG SOILS AND GAS LIMITED , B s Borehole No, Jel2
. i Ledian Farm Ind: Estate, Upper Street, Lesds, Nr. Maidstone, Kent MEt7 1RZ, N [EES ___Dw : '
Telephone: (0622} 861350 ?(0622) 862752 . Equipment in Use ! 5' Q - = '
Date + Tlme of Stan/Finlsh é (91 - . Vehicle No. l 5‘?‘9 L }Zn :
I DESCR|PT|ON OF STHATA DEPTH 'SAMPLES
' ft/Fi - ' base : _— . .
Soft/Firm/ | ¢ Cour Clayey SOIL Sand bands | © 228 . | Penetration. - 1SPTJ/CPT TS ) REMARKS
S - N Cobbles of No | Type |——"T- U [To [ 75|150]225] 300] 375 '
Fine - Coarse|” - Sandy | Typp | STRATA : bioss| to | to | to [ to | to | to '
I Loase/Dense| * peqiym etc. o erc. Fromj To 75 |150/225 | 300}375{450
, ' . | start of days drilling - G L .
B - D
e o L 2 . .
l ;- ) %l S - O. 10 ] ) K .
N RSE S Cay B Rl 300 ,
ZoARes Bawes.+ Geavets .- | S . <
PR B [ N -
K = 4
s . . o ;7 P
! s ’ . - ) B ] .
.‘l ‘, - P 2 ’
' l . . N 1: H T . ~ .
N i s ) ' £ 1 ) v 4 " “
- e S L - ) 0 - :
- N ‘; .e= | ‘.‘ "1. ’ -1 - - . “‘
. _;. - - . . 1 N - . . ) _ - " - .
I {'.- * + X ’ f' r ‘i ! ",
- - - a4 K [
R . . i 0 i . B i . T .
. : . . ’*‘_- LAt . B v T . ) . ¢ )
SHOW SAMPLES THUS | | End of days drilling ) 130 J| ' 11 |- 1.
. V] Undistlurbed; D:'['D-isturbed; B Bulk; W Water; § Standard Penetration Test; C’ Cone Penetration Test P
s . CASING " . S _WATER _ S
l = SIZE(mmt . EROMIm) * ..| TO M " - OBSERVATION DATE | ‘Time *.| "DeEPTH |inFLOW| CaSING
danm GL- D00 K8y . [ 7 I3 ‘
N . i i 4 4
. L L . e L ~ . . x
DE LAYSIBAD ACCESS,’PITS/HAHD STHATA etc. | B SO B p
l Cause From (m “To{m} [Timelhe) “ - L ]
. = ' ~ A ! r" . to- ;
: ‘ . . STANDPIPE/PIEZOMETER ok S Depth [ Depth of Segls (m) | Reading
I T b G Dig .|
"7 SIGNATURES - T oot OBSERVATIONS : e.g. Struck, Rate of flaw, Sealed, Final stariding level; Dry
DRILLER :+ CLIENT 7 Lo ’ : E—— - : '
. L . . L L . ot
. P_ﬂ ‘ . N WEATHER : Fine ’Drnzzimg ] Raining / Stormy / Snow / Freezing




SOILS AND GAS

SOILTEC SOILS AND GAS LIMITED

Ledian Farm Ind. Estate, Upper Street, Leads, Nr. Maidstone, Kent ME17 1R2Z:
Telephone: (0622} 881350 Fax/{

i}é 862752

Soft Ground Daily Record
O fner |

Town

Site Name

PoerTménses

Borehole No. ad. ) ‘
Dt (SO

Equipmeant in U;;;e

R.e

w@

Date + Time of Start/Finish Vehicle No. T2FH) Ko
DESCRIPTION OF STRATA DEPTH SAMPLES
Soft/Firm/ . to base - :
Stiff Colour C?“Vt';*' SOIL Sa(;\dbl::nds of Wl Penetration | Sdp'T'_‘;:'Pgo o ;“0';’3 | Remanks
Fine - Coarse|  Sandy TYPE ovbles  foTRATA| O TYP* biovs to | to | te | w0 | t
Loose/Dense| " “\y il - etc. etc. m From| To 75 11501225 [300] 376} 450
LStanofdavsdtilling Gy ‘
; "F&JPSON—S . - 2
OO
C.AI}V' F:'AL . Asw, &R e (98
=) A-w +
COAE‘&E "us 6’-2..6.4;4% )
r
SHOW SAMPLES THUS : [£nd ot days dritling .~ JAE-Y8
U Undisturbed; D Dlsturbed;. 8 Bulk; W Water; S Standerd Penetration Test; C Cone Peretration Test
[ CASING ) WATER .
SIZE (mm) FROM (m} < TO tm) ) OBSERVATION ~ DATE TiME | DEPTH . |INFLOW|CASING
Koy . CL . b 6o, wWajo . 4 (S .
DELAYS/BAD ACCESS/PITSIHARD STRATA etc. ' *
Cause ’ From (m] To (m] |Time (hr) ' . '
STANDPIPE/PIEZOMETER fakentn_| _ 0°Pth Depth of Segls Imi | Reading
BB P10 g0 . :
SIGNATURES OBSERVATIONS : e.g. Struck, Rate of fiow, Sealed, Final standing level, Dry
CLIENT.

'WEATHER : Fine({ Drizzlingy Raining / Stormy / Snow / Freeting




Soflcac

Soft Ground Daily Record

Town £ )G):LF:'C)Q‘\-::, .

LT wagmme s .

Site Name
SOILS AND GAS _ 0 :
I SOILTEG SO0ILS AND GAS LIMITED Borehole No. 10 -
. Ledian Farm Ind. Estate, Upper Street, Leads, Nr. Maidstone, Kenl ME17 1RZ. 1 L -
Telephone: (0622) 861350 Fax: 0522) 862752 Equipment in Use ‘17"‘“ ne /80 .
Date + Time of Start/Finish w /91 Vehicle No. O 2FFL ey
DESCRIPTION OF STRATA DEPTH SAMPLES
Fi ' . b i ' '
$oftl_ irm/ Colour Clqvev SOIL Sand bands to base . Penetration SPT/CPT mms. REMARKS
Stift Sitty Cobbl of  H no | vyes i u [ [ 75 [150]225]300] 375
Fine - Coarse|  Sandy TYPE e ISTRATA bloas| to | o | toj to ) to| o |~
I Loose/Dense| " \y. v etc. etc. _m From} To 75 [150|225 |300]375]450
. LStan of days drilling. Gl
Bl e 0. 10 ,
} L, ,
L P 55
lt W RSTE , Ash, LAY - . -
| conces sams+CGoaves< . -
l , 3
. . t
l | i i : -
| SHOWSAMPLES THUS :  [End of days drilling - ~ e 3
' U  Undisturbed; D Disturbed; B Bulk: W Water;  $°-Siandard Penetration Test; C Cone Penetration Test oy
CASl NG ' " WATER - . . - .
l SIZE (mm} FROM (m}’ TO {m) OBSERVATION DATE TIME |. DEPTH |INFLOW|CASING
, . . ' REY 9/0 5‘6 O .
l - ‘ ‘ '
DELAYS/BAD ACCESS/PITS/HARD STRATA etc.
l Cause From {mE Toim] | Time{hr) -
STANDPIPE/PIEZOMETER ok Depth Depth of Seals {mi | Reading
l - & e WEE L R T i
SIGNATURES OBSERVATIONS : e.g. Struck, Rate of flow, Sealed, Final standing level, Dry
DRILLER ' CLIENT
m. . . &Q’a . WEATHER Drizzling { Raining / Stormy [ Snow / Freezing
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Soft Ground Dally Record

Town ﬂxﬂ@ﬂb .

SOILS AND .=G1A'S~" v g o ‘SneName Pe‘b’%mu‘ e
SOILTEC SOILS AND GAS LIMITED - +, " o [ ‘ _'B°reh°'e No. G "ﬂ - -
%:.‘:;:z;ﬂ;":ags;:'::z;s".f:;S';?;;,L%z%%:' M T2, Gpment i Use_Daimd 'éQ .

"J' 3?-9 AKM

Date + Tlme of Start/Flmsh ’Lf 57/ IR ' v

Vehlqle No. .

)
[22]
-l
:—Eif
.nf

DESCRIPTION OF STRATA L {7 SAMPLES ‘ .. .
~SofUFirm/ | cotour- |+ Clavey - SOiL |, sand-bans tobase {1} | Penétration SPT/CPT & oms. Lormanks

Stiff - N Silty ?k A ¢ . of 7 N& . . e u 0 [ 75.] 1501 225 300] 375 + |

Loose/Dense || Fine - Coarie|  Sandy.- TYPE . Cobbies HerrATAH] MO | TYPe T Tblons{ 16 |10 | to'| o | to | to | '

. Medium {0 etc etc. m . - 75 1501225 1300|375/ 450

LStar‘t of days dnllmg E L. . . : .
* —r’o@eou..e P VU s 0 s o —1 ~
* ".‘ » - - ’ 1 o T =
l .\V As-;p_ ' CWF_'L{" " rbal ,Co N LL ——= =~ ~ i
7 e, i d
- g . - S B .
| s G.EE;V ﬁegg.u SANJD}B' &A/:I)/ 252 | I R

l [ . . > i : ) ‘3 . L - .

. . o - P, N
T .-": . . A * ¢ £ ’

OA% SAmtb - eﬁAvC vt : . N : .
l, v 97 ‘ R - 5 '
I M e : r. I -

l Teoad T w "yt 3 3 -
‘Bl . d LT AR ary . :

LT ’ p ER Y TR —t : ’

- e H ? N N » . . ' il i

. . T AL * [ . N '
l N _’ . : 2 ot ) 1 - -

AN s . , - - —

R vl ‘ B .. . . Rl M 4 1 ) '
) & T P v ) . . .

N . . . 3 ) . s 7 . .

;o " T e A # s - h . ! 1. : "
, , . “.; - “ - bt - ol LN
. B N 1 - L "
l- \ . - " 1-5_' . < e A . + - .

SHOW SAMPLES THUS : | End of days drilling 14 ‘:f-o s - T
‘ U Undisturbed; - D Disturbed.” « "B Bulk; - W 'Water:* S Standard Penetranon Test; '+ C Cone Penetration Test H -, |
, CASING AT . WATER _ : - - _
l © SIZE {tom) FROM (m} - TO (m) "l OBSERVATION' '+ .DATE | *.TIME DEPTH |INFLOW] CASING

AL Cr. . " [nh-ba Jl adlg Jhbq. -

R 3 o ' b " Y
' . '

' DELAYS/BAD ACCESS/PITS/HARD STRATA etc. - ’ N
, l T Cause " IFrom (m To (m) |Time {hr) N
l - - i B . + - . A R

] : STANDPIPE/PIEZOMETER | 1rinten | DePth | .Depth of Segls Im) T Reading.
l : bl Pice h¥a -
GNATUR ES o N - - OBSERVATIONS : e.g. Struck, Rate of flow, Sealed, Final standing level, Dry
DRILLER : - CLIENT : - - - - - .
NI, . : WEATHE ine } Drizzting / Raining / Stormy / Snow'/ Freezing N



Soft Ground Dally Record .

Town _ O Fpneas .

Soiltec

SOILS AND GAS

‘Site Name _POET mALfTom L 2

DELAYS/BAD ACCESS/PITS/HARD STRATA etc.

.-
. - i !
l - | SOILTEC SOILS AND GAS LIMITED . — Borehole o, {1 2
Ledian Farm Ind. Estate, Upper Street, Laeds, Nr. Maidstone, Kent ME17 1RZ. . . -
Telephone: (0822) 861350 Fax; (0622) 862752 Equipment in Use 304w/ 50
- Date + Time of Start/Finish 15/1./2 _ : Vehicle No. ___ 23 2 FP Ll 4
I ‘ DESCRIPTION'OF STRATA ' { pepTH , - SAMPLES
* | Sott/Firm/ Colour Clayey I SOIL Ssnd bands | 10 035 ‘ Penetration |spTUCPT mms. | eEmARKS
Suff Silty, : cobbles - |t 2 No | T m Y ["g [ 75 ]150]225]300[ 375
. | Fine - Coarse| - Sandy TYPE obbles " ISTRATA yee " [plows T
' . F . to( to| o] to]| to| to
l Loose/Dense| ~padiivim etc. _ etc. . m : _|From| Te 75 1150225 [300|375) 450
b [ start of days driliing . [GL. i '
! CLAYFILL , VWoRGTE L ‘ 300
l . BT QLY 5, 1Y Clay . N
‘ ‘; s . . t
. )' e ’ - " - : .
.. . Nl ‘e '
. * 4 -
l ' r
' 3 t
f P, s ) ~
. SHOW SAMPLES THUS : ]Eqd of days drilling Ko _ .
U Undisturbed; . 0O Disturbed; B Bulk; W Water; S Standard Penetration Test; C  Cone Penetration Test-
© CASING S | S . WATER
l SIZE [mm} FROM {m) * TO (m) L OBSERVATION DATE TIME - DEPTH |INFLOW]| CASING
ne . . 1Hbn ‘

Cause From{m} To(m) |Timethr)
_ STANDPIPE/PIEZOMETER Tanomeq | Depth [ Depthot ﬂ%:({% Aeading
' . . ‘{3:": W VN Q 1 E . a“b O
SIGNATURES i OBSERVATIONS - e.g. Struck, Rate of flow, Sealed, Final standing level, Dry

DRILLER CLIENT : - :
) ' SB WEATHER @rizzling { Raining / Stormy [ Snow / Freezing

-




IR/15/037

Appendix B Original gas and groundwater analysis
result sheets from Burgess Field waste dump monitoring

To follow are pages from a series of reports prepared up to December 1996 that were prepared
for Oxfordshire County Council and obtained from the Environment Agency.
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ENVIRONMENT
W AGENCY S

Site: Port Meadow

Monitoring Data up to 16" December 1996 on CD
in Tactical Planning



GAS CHEMISTRY DATA



OXFORDSHIRE COUNTY COUNCIL
IN SITU MONITORING RESULTS
FOR LANDFILL GAS

| SITE NAME |Port Meadow: _

| DATE SAMPLED |26/11/91 "  SAMPLED BY :D.Hawley

| : | :

| BOREHOLE % CH4 % C02 % 02 | COMMENTS

| ___REF___|_DEPTH ]

| GBH1 00.00 01.20 17.10 }jAtmospheric Pressure -

| G2 00.00 10.70 03.80 f1017/8 mb.

| GBH3 00.60 04.90 12.50 |

| G4 5 12,10 .19.30 01.90 |Scme of these boreholes have

| GBHS '00.00 01.40 18.10 |been drilled through waste

| Gé6 00.00 00.60 19.10 |& so it is not surprising

33.10 30.40 00.00 |that this quality of gas is
00.00 03.90 16.80 |being produced.GBH1 on the
40.80 34.60 00.40 |other hand most probably
19.40 20.00 02.30 |represents virgin ground.
02.80 07.60 13.00 |There is no site lining or
00.00 05.60 13.90 |jcap & so gas can vent freely
00.00 04.20 16.30 |(All housing etc. is east of

[the site with a railway line
|& waterway separating the

| two.To the north & west of
|the site is the meadow with
|]allotments to the south.
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Oxfordshire County Council
in situ monitoring results

Site name
Datae sampled

Rtmospheric pressure - 1010 ~1013 mb.
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for LLandfill BGas
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|Port Meadow
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’2/05/92
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% COe % 02
08&. 00 11. 40
12.80 04,00
02, 00 18.4Q
19. 40 Q0. 80
00, S0 195. 80
07.20 13.70
08, 20 12.10
09. 40 12.20
19.00 03.00
235. 30 o1.10
13,70 07.20
07.60 12.50
12.70 039.10
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Oxfordshire County Council
in situ manitoring results
forr Landfill Gas

e R = o e e~} LM e o T, — . o o T ot A T A . e S T o o v o e ke e e i e P e b —in o ———— i i T ——

Site rame | Port Meadow
Date sampled 120/08/92 Sampled by:D.Hawley
[
T TTTBarehole_____ i~ % CH& 1 # co= 1 = o= + Tt
___Ref___|IDepth(m)_1____ | Ve
GEBHI1 | 0Q. Q0 Q8. 30 10, 20 68 could naot be found.
Gz ] Q0. 00 14.60 QZ. 50
GEHZ | 00. 00 00,60 18.80
G4 I 0Z.10 07.20 14,20
GEHS ] Q0. 00 4. 30 18,60
G& I Q0. 70 03. 50 11. 60
GEBH7 | 24. 90 =27.50 00, 40
GEHZ ] 23.70 27. 40 2. 80
G100 | 3&. 90 =8.70 Q0. B0
GBEH11 | Q&. 60 20040 00, S0
G1a | 00. OO 09.50 07.70
.B13 | Q0. G0 08. 60 11.30
I
|
!
|
|
|
I
[
|
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"Infra-red Gas Analyser Data"
"Code", "Time", "Date"”, "CH4", "C02","02", "MILLIBAR"

"PORT0001", "09:15","25/06/93",000.0,001.3,018.9,1022
"PORT0002","09:21","25/06/93" ,000.0,005.2,012.8,1021
"PORT0003", "09:25", "25/06/93",000.0,000.5,019.9,1021
"PORT0004", "09:31","25/06/93",022.8,022.4,000.2,1021
"PORT0005", "09: 36", "25/06/93",000.2,004.3,015.9,1020
"PORT0006", "09:44","25/06/93",005.8,018.5,001.8, 1020

"PORTQ007", "09:50","25/06/93",022.3,027.8,000.1,1021
"PORT0008","09:54","25/06/93",000.0,009.7,010.8,1020
*PORT0009", "10:00","25/06/93",018.6,023.1,001.0,1019
"PORT0010","10:04","25/06/93",034.0,028.9,000.3,1019
"PORT0011","10:09","25/06/93",000.6,004.5,010.8,1019
"PORT0013","10:16","25/06/93",000.0,007.6,013.1,1019



wy

WInfra-red Gas Analyser Data"
"Code","Time","Date", "CH4","CO2","02", "MILLIBAR"

"PORT0001","10:57","03/12/93%,000.0,000.2,020.4,1013
"PORT0002","11:01","03/12/93",000.0,013.4,007.8,1013
"PORT0003","11:06","03/12/93",003.6,018.6,000.0,1013
“"PORT0004","11:11","03/12/93",009.4,020.0,001.0,1013
"PORT0005","11:16","03/12/93",000.0,001.8,018.7,1013
"PORTO006","11:21","03/12/93",011.2,018.6,000.0,1013
"PORT0007","11:25","03/12/93",022.2,022.1,000.0,1012
"PORT0008","11:29","03/12/93",000.0,003.6,018.0,1012
"PORT0009","11:34" ,"03/12/93",000.0,000.0,020.2,1013
"PORT0010","11:39","03/12/93",030.3,022.0,000.0,1012
"WPORT0011","11:43","03/12/93",000.0,000.0,020.1,1013

.-,.. -



Port Meadow
Borehole Max CH4
Glo 35.6
Gl2 0
G2 0
G4 21.7
Gb 11.2
G8 0
GBHI 0
GBH11 6.6
GBH3 3.6
GBHS 0
GBH7 33.1
GBHY 40.8

e
LR ey

Min CH4
19.4

0
0
2.1

\]
0
0
1.8
0

Avg CH4

299
0.0
0.0

13.1
26
0.0
0.0
2.0
0.9
0.0

224

17.1

Fon e
EIRSRLs

Max CO2

287
9.5
14.6
223
13.6
9.4
8.9
204
18.6
43
30.4
34.6

Min CO2
20

37
9.6
7.2
0.6
3.6
0.3

0
0.6
0.9
8.2

0

Avg CO2
242
6.6
122
17.6
7.4
52
4.6
83
55
1.9
224
16.3

* These figures are calculated from the data on computer where borehole type = gas / dual purpose,
Data will be missing where the borehole type has not been added to the database.



PortMeadow

Infra-red Gas Analyser Data

Code Date CH4 co2 o2 MILLIBAR
PORTO0001 24/06/94 0 1.2 19.7 1006
PORTO0002 24/06/94 0 2.5 19.1 1005
PORTO0004 24/06/94 20.1 201 2.2 1004
PORTO006. 24/06/94 0 28 19.4 1004
PORTO0007 24/06/94 0.2 0.9 20.4 1004
PORTO0009 24/06/94 1.8 12.2 0.3 1003
PORT0010 24/06/94 27.7 26 0.2 1002
PORTO0011 24/06/94 0.1 26 16.8 1002

Page 1



Port Meadow

Gas Analyser Data: Mk1 Gas Analyser

Code Date CH4 co2 2 Atmospheric Pressure
PORTOQQ01 | 15/12/94 0 2.9 18.2 1025
PORTO0002 | 15/12/94 0 6.4 15.1 1024
PORTO0003 | 15/12/94 0 1.7 18.9 1023
PORT0004 | 15/12/94 18.9 243 0 1024
PORTO005 | 15/12/94 0 27 17.9 1024
PORTO006 | 15/12/94 4.7 15.6 55 1024
PORTO007 | 15/12/94 0.9 7.5 11.9 1024
PORT0009 | 15/12/94 0 0.6 19.8 1022
PORTO010 | 15/12/94 28.2 24.2 0.1 1023
PORTO0011 | 15/12/94 0.2 a8 15.8 1023

Page 1




PMeadow

Gas Analyser Data; Mk2c V2.05 31/03/95
Code Date CH4 co2 02 Atmospheric Pressure
% % % mBar
PORTO0001 | 16/06/95 0 1.1 19.1 1004 W
PORT0002 | 16/06/95 0 144 . 1.2 1003 W
PORTO0003 | 16/06/95 3.4 18.1 0.8 1004 w
PORTO0004 | 16/06/95 18.3 216 0.6 1003 w
PORTO0005 | 16/06/95 0 1.3 19.7 1003 w
. |PORTO006 | 16/06/95 9.1 21.1 0.7 1003 w
PORT0007 | 16/06/95 10.5 23.4 0.6 1004 w
PORTO0008 | 16/06/95 0 1.6 20.3 1003 w
PORTO0009 | 16/06/95 0 0.1 209 1003 w
PORT0010 | 16/06/95 3.4 5.9 16.3 1002 w
PORT0011 | 16/06/95 0.9 6.8 13.9 1002 W

Page 5



Sheetl

Page 1

Port Meadow '
Code Date CH4 co2 Q2 Atmospheric Pressure
% % % mBar
. jPORT0001 13/06/96| 0 1.8 18.5 1029 W
-|PORTQ002 13/06/96 0l 7.6 16.1 1029 w
PORT0004 13/06/96 158 -~ 21 1.5 1028 W
PORT0003 13/06/96 0 1.3 18.8 1028 W
PORTO0005 13/06/96 0 1.5 18.8 1027 W
PORTO0006 13/06/96 0.2 6.3]. 15 1028 W
PORTO007 13/06/96 15.5 23.4 1 1027 W
PORTO0008 13/06/96 0 5.8 11.7 1026 w
PORTO0009 13/06/96 0 10.1 3.6 1027 W
PORT0010 13/06/96 4.5 7.3 11.6 1027 W
PORTO011 13/06/96 0 4.5 14.8 1026 w
PORT0012 13/06/96 0 4.6 15.5 1027 w
| Sc 5/1f4¢




Sheet1 Pog-r MEN DO

Code  [Date _ [CH4 _ [COz __Jo2 Atmospheric Pressure

% % % . mBar
PORTO0001| 16/12/96 0 1.9 18.7 1004 W
PORTO002| 16/12/96 0 7.7 16.1 1004 w
PORTO004| 16/12/96 15.9 211 1.5 1003 w
.[PORT0003| 16/12/96 0 1.4 18.8 1003 w
PORTO0005| 16/12/96 ‘ 0 . 186 18.8 1002 w
PORTO0006| 16/12/96 0.2 6.3 15 1003 w
PORTO007| 16/12/96 15.5 23.4 10~ 1002 w
"~ IPORTO0008| 16/12/96 0 6.3 1.7 1001 w
|PORTO0Q09| 16/12/96 0 10.2 3.6 1002 w
1PORT0O010| 16/12/96 4.8 8 11.6 1002 W
_|PORTOO11| 16/12/96 0 4.9 149 1001 W
"|PORTO012! 16/12/96 0 4.6 15.6 1002 W

.' | | -gC 2:/:/57'

v

Page 1



GROUNDWATER CHEMISTRY DATA



OXFORDSHIRE COUNTY COUNCIL
WATER MONITORING RECORD SHEET

SITE :Port Meadow : . | DATE RECORDED:26/11/91

|

| - | _RECORDED BY:D.Hawley

| BOREHOLE : GROUNDWATER | MISCELLANEOUS

| REF TOTAL | HEAD OF METRES |DEPTH({M) SAMPLE |

i DEPTH H|GROUHDHATER {(My{_B.C.L.*_{ i

| GBH1 03.07 01.23 04.30 occz |Each groundwater
|1G2 - 02.44 - - |monitoring well

{ GBH3 01.68 03.47 05.15 - occez |was pumped until
[G4 - 03.37 - - | the sample taken

| Caml5 03.02 ~. . 02.58 05.60 occ2 |was representative
| P2 - - - - |of the groundwater
{ GBH7? 02.26 03.54 05.80 ‘0CcC2 |in that locality.
[G8 - - - - | The samples were

| GBH9 01.14 04.36 05.50 occec2 idispatched to

|G10 - 04.76 - - | Spencer House the
|GBH11 01.87 03.53 05.40 occz | same day.

IG12 - 03.24 - - | This site is
[GI15= 01.58 J]located on the

i

|

|

|

I

|

|

|

|

|

I

I

I

|

|

| |Thames floodplain
| |with the samples
| jdrawn from the

| |river gravels.No
| [cap or lining was
| |incorporated so

| [any leachate

| fgenerated is free
| [to disperse.The

| Jdilution afforded
| |by the groundwater
| {is probably quite
| | substantial

| | judging by the

] |flow attained when
] |pumping.The

| |]groundwater most
| [probably flows

|

I

[

[

[

[

f

I

I

|

I

[

[

[

|but borehcle
|levels will need
|to be obtained to
lconfirm this.some
|boreholes were
|drilled through
|refuse but more
jwill be known on
|receipt of the
ldrilling logs.
|Contamination of
|groundwater would
|not be unexpected.

|
| I
I -
I | I
I I I
I I I
I I I
I % I
I I |
I I I
‘ [ !
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- BELOW COVER LEVEL

- 0CC1 - LIMITED ANALYSIS ,0CC2 - FULL ANALYSIS,
0CC3 - SELECTED METALS,0CC4 ~ TRI - HALO METHANES.

| towards the Thames,
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THE VWATER QUALITY
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Spencer House, c/o Gainsborough House,
Manor Farm Road, Reading, Berks., RG2 QJN.
Tel : 0734 236222, Fax : 0734 756573.

Certificate of Analysis.

Mr D Hawley

Oxfordshire County Council
Waste Disposal Section
Speedwell Street

QOxford

OX1 1INE

Sample Description : BH1 Suite OCC 2
Sample Site : Port Meadow

Date Received : 27.11.91

Date of Sample : 26.11.91

Time of Sample : not specified
Sampled By : Client

RESULTS.

Determinand Result

H VALUE 6
ONDUCTIVITY AT 20C 17
coD
AMMONIACAL NITROGEN 51.4
NITROGEN, TOTAL OXIDISED AS N 0.9
CHLORIDE AS CL 1
SULPHATE AS S04
ALKALINITY AS CACO3 7
CALCIUM, TOTAL 1
SODIUM 106
POTASSIUM 43.
MAGNESIUM 34

Gz lerr

for The Water Quality Centre
Date of {ssue: 16 December 1991

Reference :P26019/C003057
Tag Number : 00094194

Units

mg

3333818
fajtaiteltaltal

The analytical results given in this report were obtained in the laboratories of

Thames Water Utilities Limited,
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THE WATER QUALTY-CENTRE- - L
| L

WG e

Spencer House, cfo Gainsborough House,
Manor Farm Road, Reading, Berks., RG2 0JN.
Tel : 0734 236222, Fax : 0734 756573.

Certificate of Analysis.

Mr D Hawley Reference :P26019/C003058
Oxfordshire County Council Tag Number :00094195
Waste Disposal Section

Speedwell Street

Oxford

0X1 INE

Sample Description : BH3 Suite OCC 2
Sample Site : Port Meadow

Date Received : 27.11.91

Date of Sample : 26.11,91

Time of Sample : not specified
Sampled By : Client

RESULTS.
Determinand . : Result Units
H VALUE 6.5 NIL U
cggDUCTIVITY AT 20cC 1506 usM/c
: _ 64
AMMONIACAL NITROGEN 34.900 23;1
NITROGEN, TOTAL OXIDISED AS N 0.200 mg/ 1
CHLORIDE AS CL 56 mg/1
SULPHATE AS S04 227 mg/l
ALKALINITY AS CACQ3 581 mg/l
CALCIUM, TOTAL 220 mg/l
S0DIUM 46.6 mg/l
POTASSIUM 48.5 mg/l
MAGNESIUM 28.4 mg/l
@7W,w-

for The Water Quality Centre
Date of Issue: 13 December 1991

The analytical results given in this ropart wers obtained in tha labaratories of
Thames Water Utilities Limited.
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Spencer House, c/o Gainsborough House,
Manor Farm Road, Reading, Berks., RG2 QJN.
Tel : 0734 236222, Fax : 0734 756573,

Certificate of Analysis.

Mr D Hawley Reference :P26019/C003059
Oxfordshire County Council Tag Number : 00094196
Waste Disposal Section

Speedwel! Street

Oxford

OX1 INE

Sample Description : BH5 Suite OCC 2
Sample Site : Port Meadow

Date Received : 27.11.91

Date of Sample : 26.11.91

Time of Sample : not specified
Sampled By : Client

RESULTS.

Determinand Result Units
H VALUE 6.8 NIL U
ONDUCTIVITY AT 20C 1531 uSM/fc

coD 65 mg/

AMMONIACAL NITROGEN 43.400 mg/1

NITROGEN, TOTAL OXIDISED AS N 1.300 mg/l

CHLORIDE AS CL 102 mg/l

SULPHATE AS 504 80 mg/l

ALKALINITY AS CACO3 572 mg/1l

CALCIUM, TOTAL 162 mg/1l

SODIUM 85.7 mg/1

POTASSIUM 49.5 mg/1l

MAGNESIUM 30.3 mg/l

Lot i

for The Water Quality Centre
Date of Issue: 9 December 1991

Tha analytical results given in this report were obtained in the laboratories of
Thames Water Utilities Limited.
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Spencer House, ¢/o Gainsborough House,
Manor Farm Road, Reading, Berks., RG2 QOJN.
Tel : 0734 236222. Fax : 0734 756573.

Certificate of Analysis.

Mr D Hawley Reference :P26019/C003060
Oxfordshire County Council Tag Number :00094197
Waste Disposal Section

Speedwell Street

Oxford

OX1 1NE

Sample Description : BH7 Suite OCC 2
Sample Site : Port Meadow

Date Received : 27.11.91

Date of Sample : 26.11.91

Time of Sample : not specified
Sampled By : Client

RESULTS.
Determinand Result Units
6.8 NIL U
H VALUE
ONDUCTIVITY AT 20C 1189 uSM{c
COoD 71 mg/l
AMMONIACAL NITROGEN 31.700 mg/1
NITROGEN, TOTAL OXIDISED AS N 0.900 mg/l
CHLORIDE AS CL 87 mgjl
SULPHATE AS S04 56 mg /)
ALKALINITY AS CACO3 472 mg'/Il
CALCIUM, TOTAL 13 mg 1
SODIUM 61.2 mg/l
POTASSIUM gg.g $g§1
MAGNESIUM . g

607//@{/%
for The Water Quality Centre
Date of Issue: 10 December 1991

The analytical results given in this report were obtained in the labarataries of
Thames Water Utilities Limited.
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Spencer House, ¢/o Gainsborough House,
Manor Farm Road, Reading, Berks., RG2 QJN.
Tel : 0734 236222. Fax : 0734 756573.

Certificate of Analysis.

Mr D Hawley Reference :P26019/C003061
Oxfordshire County Council Tag Number : 00094138
Waste Disposal Section

Speedwell Street

Oxford

0X1 1NE

. Sample Description : BH9 Suite OCC 2
Sample Site : Port Meadow
Date Received : 27.11.91
Date of Sample : 26.11.91
Time of Sample : not specified
Sampled By : Client

RESULTS.
Determinand Result Units
H VALUE
gggDUCTIVITY AT 20C 126? En .
AMMONIACAL NITROGEN 52.200 ﬁgfl
NITROGEN, TOTAL OXIDISED AS N 1.000 mg /1
CHLORIDE AS CL 112 mg/1
SULPHATE AS 504 52 mg/l
ALKALINITY AS CACO3 586 mg/l
CALCTUM, TOTAL 177 mg/1
SODIUM 64.3 mg /1
POTASSIUM 37.1 mg /1
. MAGNESIUM 19.3 mg/l

for The Water Quality Centre
Date of Issue: 9 December 1991

The analytical results given in this report wera obtained in the laboratories of
Thames Water Utilities Limited.

wQsa
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Spencer House, c/o Gainsborough House,
Manor Farm Road, Reading, Berks., RG2 QJN.
Tel : 0734 236222, Fax : 0734 756573.

Certificate of Analysis.

Mr D Hawley Reference :P26019/C003062
Oxfordshire County Council Tag Number :00094199
Waste Disposal Section

Speedwaell Street

Oxford

O0X1 1NE

Sample Description : BH11 Suite OCC 2
Sample Site : Port Meadow

Date Received : 27.11.91

Date of Sample : 26.11.91

Time of Sample : not specified

Sampled By : Client

RESULTS.

Determinand Result Units
H VALUE 6.7 NIL U
ONDUCTIVITY AT 20C 1042 usSM/c

coD 33 mg/

AMMONIACAL NITROGEN 9.800 mg/l

NITROGEN, TOTAL OXIDBISED AS N 1.000 mg/ 1

CHLORIDE AS CL 93 mg/1

SULPHATE AS S04 61 mg/l

ALKALINITY AS CACO3 379 mg/l

CALCIUM, TOTAL 125 mg/l

SODIUM 50.8 mg/l

POTASSIUM 10.6 mg/l

MAGNESIUM 6.7 mg/l

s A

for The Water Quality Centre
Date of Issue: 9 December 1991

The analytical results given in this report were obtained in the lsbaratories of
Thames Water Utilities Limited,




OXFDRDSHIRE COUNTY COUNCIL
WATER MONITORING RECORD SHEET
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|Borehole covers
Irequire levels.
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IDATE SAMFLED:20/08/9% i '
i Y o
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i
I

* — BELOW COVER LEVEL .
OCC1 - LIMITED ANALYSIS ,0CCZ - FULL ANALYSIS,
OCCZ - SELECTED METALS,COCC4 — TRI - HALD METHANES.
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Spencer House, c/o Gainsborough House,
Manor Farm Road, Reading, Berks., RG2 OJN.
Tel : 0734 236222, Fax : 0734 756573,

Certificate of Analysis.

Mr David Hawley Reference:A100340/C007785
Oxfordshire County Council Tag Number : 00202666
Waste Management Section Page 1 of 6

Speedwell House
Oxon, 0X1 1NE

Sample Description : BH1 Suite OCC2/3/4
Sample Site : Port Meadow
Date Received : 20.08.92
Date of Sample : not specified
. Time of Sample : not specified
Sampled By : Client

RESULTS.
Determinand Result Units
pH VALUE 6.7 NIL U
CONDUCTIVITY AT 20°C 1291 uSM/cm
CoD 43.0 mg/1
AMMONIACAL NITROGEN 26.90 mg/1
NITROGEN, TOTAL OXIDISED AS N 0.6 mg/1
CHLORIDE AS Cl 95 mg/1
SULPHATE AS SO, 84.4 mg/1
ALKALINITY AS CaCoO, - 515 mg/1
CALCIUM, TOTAL 154 mg/1
SODIUM, TOTAL 86.8 mg/1
POTASSIUM, TOTAL 28.7 mg/1
MAGNESIUM, TOTAL 19.9 mg/1
COPPER <10 ug/l
. NICKEL <10 . ug/l
CHROMIUM <10 ug/l
ZINC <10 ug/l
CADMIUM <0.5 ug/1
MERCURY <0.10 ug/1l
IRON 3363 ug/l
BORON, TOTAL 1.674 mg/1
LEAD <5 ueg/l
CHLOROFORM <1l ug/l
BROMOFORM <1l ug/1
BROMODICHLOROMETHANE <1 Hg/1
DIBROMOCHLOROMETHANE <1 rg/l
TRICHLOROETHANE (1,1,1) <l ug/1
CARBON TETRACHLORIDE <0.3 ug/l
 TETRACHLOROETHENE (ALIAS 7792) <1 ug/l
TRICHLOROETHENE 4 ug/l
T.H.M, TOTAL <4.0 ug/l

Note - details of the individual methods of analysis and performance characteristics are available
upon request from our laboratories.

ag‘\)e o
for The er Quality-€entre

Date of Issue: 4 September 1992

Tests marked “*" are notf includad in the NAMAS Accreditation of our laboratories.
The analytical results given in this report were obtained in the laboratories of
Thames Water Utilities Limited.

NAMAS.
wQs TESTNG




I
E-WATER QUALITY-CENTRE

1 [ ]

|
(Parlt—t)lf—'lihamés—Wa!\teLLaboratories} L]

wos

Spencer House, c/o Gainshorough House,
Manor Farm Road, Reading, Berks., RG2 OJN.
Tel : 0734 236222, Fax : 0734 756573.

Certificate of Analysis.

Mr David Hawley Reference:A100340/C007783
Oxfordshire County Council Tag Number : 00202667
Waste Management Section Page 2 of 6

Speedwell House
Oxon, OX1 1NE

Sample Description : BH3 Suite 0CC2/3/4
Sample Site : Port Meadow

Date Received : 20.08.92

Date of Sample : not specified

Time of Sample : not specified

Sampled By : Client

RESULTS.

Determinand Resuit Units
pH VALUE 6.4 NIL U
CONDUCTIVITY AT 20°C 1496 uSM/em
COoD 62.0 mg/1
AMMONIACAL NITROGEN 23.90 mg/1
NITROGEN, TOTAL OXIDISED AS N 0.1 mg/1
CHLORIDE AS Cl 52 mg/1
SULPHATE AS SO, 219.7 mg/1
ALKALINITY AS CaGoO, ~ 612 mg/1
CALCIUM, TOTAL 236 mg/1
SODIUM, TOTAL 41.2 mg/1
POTASSIUM, TOTAL 27.7 mg/1
MAGNESIUM, TOTAL 17.7 mg/1
COPPER <10 ug/l
NICKEL <10 ug/l
CHROMIUM 11 pg/l
ZINC <10 ng/l
CADMIUM <0.5 ng/l
MERCURY <0.10 ueg/l
IRON 2521 pg/l
BORON, TOTAL 0.940 mg/1
LEAD <5 pg/l
CHLOROFORM <1 ng/l
BROMOFORM <1 ng/1
BROMODICHLOROMETHANE <1 ug/l
DIBROMOCHLOROMETHANE <1 pg/l
TRICHLOROETHANE (1,1,1) <1l 1g/1
CARBON TETRACHLORIDE <0.3 Hg/1l
TETRACHLOROETHENE (ALIAS 7792) <1 pe/l
TRICHLOROETHENE <1 pe/l
T.H.M, TOTAL <4.0 ug/l

Note - details of the individual methods of analysis and performance characteristics are available
upon request from our laboratories.

SR o

for Th ter Quali entre
Date of Issue: 4 September 1992

Tests marked "*" ars not included in the NAMAS Accreditation of our laboratories.
Tha analytical results given in this raport were obtained in the laborataries of
Thamas Water Utilities Limited.

'NAMAS
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Spencer House, c/o Gainsborough House,
Manor Farm Road, Reading, Berks., RG2 QJN.
Tel ; 0734 236222, Fax : 0734 756573.

Certificate of Analysis.

M; David Hawley Reference:A100340/C007786
Oxfordshire County Council Tag Number : 00202668
Waste Management Section ' Page 3 of 6

Speedwell House
Oxon, OX1 1NE

Sample Description : BH5 Suite OCC2/3/4
Sample Site ; Port Meadow
Date Received : 20.08.92
Date of Sample : not specified
. Time of Sample : not specified
Sampled By : Client

RESULTS.
Determinand Result Units
pH VALUE 6.9 NIL U
CONDUCTIVITY AT 20°C 1601 HSM/cm
CcoD 81.0 mg/1
AMMONTACAL NITROGEN 65.70 mg/1
NITROGEN, TOTAL CXIDISED AS N 0.4 mg/l
CHLORIDE AS Cl 106 mg/1
SULPHATE AS SO, 123.1 mg/l
ALKALINITY AS CaCo, ' 615 mg/l
CALCIUM, TOTAL 126 mg/1
SODIUM, TOTAL 103.2 mg/l
POTASSIUM, TOTAL 57.7 mg/1
MAGNESIUM, TOTAL 30.2 mg/1
COPPER <10 ug/l
. NICKEL 14 ug/l
CHROMIUM <10 ug/l
ZINC 12 ug/l
CADMTUM <0.5 g/l
MERCURY <0.10 ug/l
IRON 491 ug/l
BORON, TOTAL 1.941 mg/1
LEAD <5 ug/1
CHLOROFORM <1 ug/l
BROMOFORM <1 ug/1
BROMODICHLOROMETHANE <l ug/l
DIBROMOCHLOROMETHANE <l pg/l
TRICHLOROETHANE (1,1,1) <1 pg/l
CARBON TETRACHLORIDE <0.3 ug/l
TETRACHLOROETHENE (ALIAS 7792) <1 vg/1l
TRICHLOROETHENE <1 ug/l
T.H.M, TOTAL <4.0 ug/l

Note - detalls of the individual methods of analysis and performance characteristics are available
upon reguest from our laboratories.

for Ttm Qu Centre

Date of Issue: 4 September 1992

Tests marked " *" are not included in the NAMAS Accreditation of our laboratorios. i
The analytical resulta given in this report were obtainad in the laboratories of
Thames Water UHilitiez Limited.

"NAMAS
woa tE§TG
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Spencer House, c/o Gainsborough House,
Manor Farm Road, Reading, Berks., RG2 QJN.
Tel : 0734 236222, Fax : 0734 756573.

Certificate of Analysis.

Mr David Hawley Reference:A100340/C007784
Oxfordshire County Council Tag Number : 00202669
Waste Management Section : Page 4 of 6

Speedwell House
Oxon, OX1 INE

Sample Description : BH7 Suite OCC2/3/4
Sample Site : Port Meadow
Date Received : 20.08.92
Date of Sample : not specified
. Time of Sample : not specified
Sampled By : Client

RESULTS.
Determinand Result Units
pH VALUE 6.8 NIL U
CONDUCTIVITY AT 20°C 1217 uSM/cm
CCD 76.0 mg/1l
AMMONIACAL NITROGEN 40.80 mg/1
NITROGEN, TOTAL OXIDISED AS N 0.2 mg/1
CHLORIDE AS Cl 89 mg/1
SULPHATE AS SO, 62.1 mg/1
ALKALINITY AS CaCoO, 486 mg/1
CALCIUM, TOTAL 127 mg/1
SODIUM, TOTAL 57.0 mg/1
POTASSIUM, TOTAL 34.8 mg/1
MAGNESIUM, TOTAL 19.1 mg/1
COPPER <10 ug/l
. NICKEL _ <10 ug/1
CHROMIUM <10 ug/l
ZINC <10 ug/l
CADMIUM <0.5 ug/l
MERCURY <0.10 ug/l
IRON 12707 ug/l
BORON, TOTAL 0.606 mg/1
LEAD ' <5 ug/l
CHLOROFORM <1 ug/l
BROMOFORM <1 pg/l
BROMODICHLOROMETHANE <1 ng/l
DIBROMOCHLOROMETHANE <1 Hg/l
TRICHLOROETHANE (1,1,1) <1 ug/l
CARBON TETRACHLORIDE <0.3 ug/l
TETRACHLOROETHENE (ALIAS 7792) <1l ug/l
TRICHLOROETHENE <1 ug/l
T.H.M, TOTAL <4.0 HE/1

Note - details of the individual methods of analysis and performance characteristics are available
upon request from our laboratories.
R o
Quality tre
: 4 September 1992

/
for The Wat
Date of Iss

Tests marked "*" are not included in the NAMAS Accreditation of our laboratories. i
The analytical results given in this report were obtained in the laboratories of '
Thames Water Utilities Limitad.

WOB TESTING
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Spencer House, c/o Gainsborough House,
Manor Farm Road, Reading, Berks., RG2 0JN.
Tel : 0734 236222, Fax : 0734 756573.

Certificate of Analysis.

Mr David Hawley Reference:A100340/C007781
Oxfordshire County Council Tag Number ; 00202670
Waste Management Section Page 5 of 6

Speedwell House
Oxon, 0X1 1NE

Sample Description : BH9 Suite OCC2/3/4
Sample Site : Port Meadow
Date Received : 20.08.92
Date of Sample : not specified
. Time of Sample : not specified
Sampled By : Client

RESULTS.
Determinand Result Units
pH VALUE 6.6 - NIL U
CONDUCTIVITY AT 20°C 1727 uSM/cm
COD 184.0 ng/1
AMMONIACAL NITROGEN 69.20 mg/1
NITROGEN, TOTAL OXIDISED AS N 0.1 mg/1
CHLORIDE AS C1 118 mg/1
~ SULPHATE AS SO, 65.6 mg/l
ALKALINITY AS CaCoO, © 724 mg/1
CALCIUM, TOTAL 187 mg/1
SODIUM, TOTAL 71.7 mg/1
POTASSIUM, TOTAL 40.1 mg/1
MAGNESIUM, TOTAL 18.6 mg/1
COPPER <10 ug/l
. NICKEL <10 ug/l
CHROMIUM 10 ug/l
ZINC <10 ug/1
CADMIUM <0.5 ug/l
MERCURY <0.10 ug/1
IRON 17599 ug/l
BORON, TOTAL 0.760 mg/1
LEAD <5 ug/l
CHLOROFORM <1 ug/l
BROMOFORM <1 ug/l
BROMODICHLOROMETHANE <1 rg/1
DIBROMOCHLOROMETHANE <1 ng/l
TRICHLOROETHANE (1,1,1) <l ng/l
CARBON TETRACHLORIDE <0.3 ug/l
TETRACHLOROETHENE (ALIAS 7792) <1 ug/l
TRICHLOROETHENE 2 ug/l
T.H.M, TOTAL <4.0 ug/l

Note - details of the individual methods of analysis and performance characteristics are available
upon request from our laboratories.

for The  Water Qu Centre

Date of 1ssue: 4 September 1992

Teste marked "*" aro not inctuded in the NAMAS Accreditation of aur laboratories,
The analytical resutts given in this raport wers obtained in the iaboratories of
Thames Water Utilitisg Limited.

‘NAMAS
wQs TESTING
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Spencer House, c/o Gainsborough House,
Manor Farm Road, Reading, Berks., RG2 QJN.
Tel : 0734 236222, Fax : 0734 756573.

Certificate of Analysis.

Mr David Hawley Reference: A100340/C007782
Oxfordshire County Council Tag Number : 00202671
Waste Management Section Page 6 of 6

Speedwell House
Oxon, OX1 INE

Sample Description : BH11 Suite OCC2/3/4
Sample Site : Port Meadow
Date Received : 20.08.92
Date of Sample : not specified
. Time of Sample : not specified
Sampled By : Client

RESULTS.
Determinand Result Units
pH VALUE 6.7 NIL U
CONDUCTIVITY AT 20°C 1235 pSM/cm
coD 44.0 mg/1
AMMONTACAL NITROGEN 24.90 mg/1
NITROGEN, TOTAL OXIDISED AS N 0.2 mg/1
CHLORIDE AS Cl 102 mg/1
SULPHATE AS S0, 85.7 mg/1
ALKALINITY AS CacCo, 452 mg/1l
CALCIUM, TOTAL 159 mg/1
SODIUM, TOTAL 73.0 mg/1
POTASSIUM, TOTAL 25.6 mg/1
MAGNESIUM, TOTAL 12.2 mg/1
COPPER <10 ug/l
. NICKEL _ <10 ug/l
CHROMIUM <10 ug/l
ZINC <10 ug/l
CADMIUM <0.5 Hg/l
MERCURY <0.10 ug/1l
IRON 1758 ug/l
BORON, TOTAL 0.570 mg/1
LEAD <5 ug/l
CHLOROFORM <1 ug/l
BROMOFORM <1 ug/l
BROMODICHLOROMETHANE <1l ug/l
DIBROMOCHLOROMETHANE <1 ug/1l
TRICHLOROETHANE (1,1,1) <1 ug/l
CARBON TETRACHLORIDE <0.3 Hg/1
TETRACHLOROETHENE (ALIAS 7792) <1 ug/l
TRICHLOROETHENE 2 ug/l
T.H.M, TOTAL <4.0 ug/l

Note - details of the individval methods of analysis and performance characteristics are available
upon request from our laboratories.

& Y
for The m‘éktre

Date of Issue: 4 September 1992

Tests marked ™ *" are not included in the NAMAS Accreditation of our laboratories.
The analytical results given in this report were obtained in thoe laboratories of
Thames Water Utilities Limited.

NAMAS
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OXFORDSHIRE COURTY COUNCIL
WATER MONITORING REPORT SHEET

|Site name:Port Meadow

|Date sampled:12/02/93 Sampled by: David Hawley
|Date of results:24/02/93

|
|Bailed groundwater samples were taken from all boreholes and
|analysed for the full suite of inorganic determinands.

|Groundwater levels relative to ordanance datum were also recorded.
|In all boreholes Ammonia levels are significantly elevated above
|assumed natural background concentrations and guidelines contained
|in the Water Quality Regs. 1989,ranging from 1.3 mg/1l at BH3 to
|144.3 mg/1l at BH1l1l.Levels for Chemical Oxygen Demand are also high
|ranging from 169 - 190 mg/l1 at BH s 17,9 & 11. . ——

j e - ,._..___,‘
/ - -

| = o T
IThis site is located on the Thames floodplain and was designed on

|the dilute and disperse principle,therefore it is not unexpected
jthat there is contamination immediately surrounding the landfill.
|The principle is that the small volume of leachate produced by the
|landfill will be afforded adequate diiution by the much larger

\
\

N

|volume of water present in the agquife
|Leachate will continue to be generate
|biodegradable waste left.
|Groundwater . levels have increase by a2 maximum of 0.5m since the
|the previous visit made in August. 1992.

|There is virtually no groundwater gradient but what there is
iwould indicate a flow direction: toward the Thames.

until there is no more
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Spencer House, c/o Gainsborough House,
Manor Farm Road, Reading, Berks., RG2 OJN.
Tel : 0734 236222, Fax ;: 0734 756573.

Certificate of Analysis.

Mr David Hawley Reference:A100638/C012145
Oxfordshire County Council Tag Number :00294016
Waste Management Section Page 1 of 6

Speedwell House
Oxon, OX1 1NE

= . Sample Description : BH1 Suite OCC2
Sample Site : Port Meadow

Date Received : 12.02.93

Date of Sample : 12.02.93

Time of Sample : not specified
Sampled By : Client

RESULTS.
Determinand Resuit Units
pH VALUE 7.0 NiL U
CONDUCTIVITY AT 20°C 1178 uSM/cm
COD 39.0 mg/1
AMMONIACAL NITROGEN ‘ 18.200 mg/1
NITROGEN, TOTAL OXIDISED AS N <1.0 mg/1
CHLORIDE AS CL 69 mg/1
SULPHATE AS SO, 157.2 mg/1
ALKALINITY AS CaCo, 692 mg/1
o CALCTUM 107 mg/1
SODIUM 68.8 mg/1
POTASSIUM 13.8 mg/1
MAGNESIUM 14.7 mg/1

Note - details of the individual methods of analysis and performance characteristics are
available upon request from our laboratories.

< Ruorn

for The_Water Quality Centre -
Date of Issue: 24 February 1993

Tests marked "*" are not included in the NAMAS Accreditation of our taboratories,
The analytical results given in this report were obtained in the laboratories of
Thames Water Utilities Limited.
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Spencer House, ¢/o Gainsborough House,
Manor Farm Road, Reading, Berks., RG2 OJN.
Tel : 0734 236222. Fax : 0734 756573.

Certificate of Analysis.

Mr David Hawley Reference:A100638/C012141
Oxfordshire County Council Tag Number :00294018
Waste Management Section Page 2 of 6

Speedwell House
Oxon, OX1 1NE

. Sample Description : BH3 Suite OCC2
Sample Site : Port Meadow
Date Received : 12.02.93
Date of Sample : 12.02.93
Time of Sample : not specified
Sampled By : Client

RESULTS.
Determinand Result Units
pH VALUE 6.7 NIL U
CONDUCTIVITY AT 20C°C 783 uSM/cm
coD 21.0 mg/1
AMMONIACAL NITROGEN 1.300 mg/1
NITROGEN, TOTAL OXIDISED AS N 1.1 mg/1
CHLORIDE AS CL 9 mg/1
SULPHATE AS SO, 60.0 mg/1
ALKALINITY AS CaCO, 490 mg/1
. CALCIUM 147 mg/1
SODIUM 7.8 mg/1
POTASSTUM 5.6 mg/l
MAGNESIUM 6.3 mg/1

Note - details of the individual methods of analysis and performance characteristics are
available upon request from our laboratories.

SR oan

for The Water Quali entre
Date of\l sue: 24 February 1993

Tests marked " *" are not included in the NAMAS Accreditation of our laboratories.
The analytical results given in this report wers obtained in the laboratories of
Thames Water Utilities Limited.
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Spencer House, ¢/o Gainsborough House,
Manor Farm Road, Reading, Berks., RG2 OJN.
Tel : 0734 236222, Fax : 0734 756573.

Certificate of Analysis.

Mr David Hawley Reference:A100638/C012142
Oxfordshire County Council Tag Number :00294019
Waste Management Section Page 3 of 6

Speedwell House
Oxon, OX1 1NE

. Sample Description : BHS Suite OCC2
Sample Site : Port Meadow
Date Received : 12.02.93
Date of Sample : 12.02.93
Time of Sample : not specified
Sampled By : Client

RESULTS.
Determinand Result Units
pH VALUE 6.9 NIL U
CONDUCTIVITY AT 20°C 2220 HSM/cm
COoD 60.0 mg/1
AMMONTACAL NITROGEN 37.000 mg/1
NITROGEN, TOTAL OXIDISED AS N 31.2 mg/1
CHLORIDE AS CL 93 mg/1
SULPHATE AS SO, 735.5 mg/1
. ALKALINITY AS CaCo, 552 mg/1
CALCTUM 318 mg/1
SODIUM 65.5 ng/l
POTASSIUM 43.2 mg/1
MAGNESTIUM 35.1 mg/1

Note - details of the individual methods of analysis and performance characteristics are
available upon request from our laboratories.

AR
for The Water Quatity Centre

Date of issue: 24 February 1993

Tests marked ™ *~ are not included in the NAMAS Accreditation of aur iaboratories.
The analytical results given in this report were obtained in the laboratories of
Thames Water Utilities Limitad.
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Spencer House, c/o Gainsborough House,
Manor Farm Road, Reading, Berks., RG2 OJN.
Tel : 0734 236222, Fax : 0734 756573.

Certificate of Analysis.

Mr David Hawley Reference:A100638/C012144
Oxfordshire County Council Tag Number :00284020
Waste Management Section Page 4 of 6

Speedwell House
Oxon, OXt 1NE

. Sample Description : BH7 S