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8. CONCLUSIONS

1. Overend Quarry appears to have been worked for carboniferous 
limestone during the nineteenth century and to have laid 
abondoned thereafter until taken over as a landfill site by 
Whitehaven Borough Council in the late 1940’s.

2. The site is bisected by Overend Road and, for the purposes of 
this report, the two parts of the site have been referred to as 
the southern and northern site. The northern site has been 
reinstated to a reasonably high standard, but the southern site 
is unreinstated and is poorly graded with coarse, sparse 
vegetation.

3. The site is within an extensively developed area with 
residential, commercial and recreational developments located 
immediately adjacent to the site.

4. The local geology is such that there is a strong groundwater flow 
to the south west across the site, giving rise to numerous water 
issues below the site as indicated in successive Ordnance Survey 
maps .

5. There are apparently no written records of the tipping operations 
at the site and, therefore, in view of the time lapse, the 
details remain fairly sketchy. However, it appears that tipping 
operations commenced in the late 1950's and continued until 1968 
in the northern site and until 1978 in the southern site. The 
southern site has also been used until fairly recently as a 
transfer station for Parks Department waste.

6. The site is understood to have been operated on a controlled, 
i.e. compact and cover, basis, but with no preparatory works such 
as lining or drainage.
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7. There are no written details of the waste types and sources but 
the tip is known to have been used for domestic, trade and 
commercial wastes including waste products from the Marchon 
Chemical Works. Known wastes include waste detergent, 
napthalene, waste oil, food wrappings and foundry sand.

8. The site does not appear to have suffered from any significant 
problems during its working life apart from the presence of water 
within the quarry. It seems to have remained problem free until 
fairly recently when leachate outbreaks have occurred below the 
site.

9. In order to investigate fully the performance of the site, it 
would be necessary to undertake a comprehensive site 
investigation involving on-site and off-site boreholes and 
extensive sampling. The time scale and budget for this study 
precluded such an approach and, therefore, it was decided to 
undertake a less extensive investigation including strategically 
located on-site and off-site trial pits together with selective 
sampling and analysis.

10. A total of 18 trial pits were excavated on 11th and 12th 
February, 1988 and both water and soil samples obtained for 
analysis. In order to obtain the maximum information within the 
available time scale a structured approach was adopted for the 
analysis. This involved three levels of analysis, namely, 
comprehensive, intermediate and partial, together with a careful 
choice of samples for each level and the inclusion in the 
intermediate and partial analyses of any contaminants 
demonstrating high concentrations in the earlier comprehensive 
analyses.
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11. In view of the organic nature of the waste and the detection of 
landfill gas during the excavation of the trial pits, it was 
decided that the study should include a preliminary methane 
survey. This was undertaken on 10th and 11th March, 1988, using 
a driven steel probe and a portable gas detector. Methane 
concentrations of up to 300Z LEL were recorded at some on-site 
locations, but only trace amounts over the majority of the site 
and at the off-site locations.

12. For present purposes the results of the water and soil sample 
analyses have been compared to the DOE 'trigger' concentrations 
for the development of contaminated land and also to 'typical' 
analyses of soil, water and landfill leachates. The results 
indicate that the leachate compares closely to a typical leachate 
from an old (in excess of ten years) domestic landfill site. 
There are no significantly high results with the exception of 
anionic detergent and, in one case, phenols. However, there are 
a number of higher than 'normal' results including conductivity, 
sodium, zinc, lead and copper.

13. In order to assess the results of the site investigation, 
laboratory analyses and preliminary methane survey, consideration 
has been given to the factors normally affecting the generation 
and migration of leachate and landfill gas and to their 
particular relevance at the Overend Road site.

14. In view of the local geology and the lack of preparatory lining 
works, the site can be classified as a Class 3 or rapid 
migration site. This means that any leachate will be rapidly 
transmitted to the groundwater with little attenuation in 
strength thus giving a clear potential for groundwater and 
surface water pollution. The pollution will manifest itself in 
the form of a pollution plume below the site, the extent, shape 
and composition of which will depend upon the rate of leachate 
production, the leachate composition and the groundwater flow 
pattern.
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15,;  The preliminary indications are that the site and the leachate 
are relatively uncontaminated in terms of the analysed 
contaminants and that, therefore, despite the onerous climatic 
and geological conditions, the actual pollution potential and the 
threat to existing developments and samples below the site may be 
low. However, this preliminary assessment is based upon limited 
information only and, therefore, a more detailed borehole 
investigation is advisable in order to determine more precisely 
the extent and composition of the leachate plume below the site.

16. With regard to landfill gas, whilst the geological conditions are 
not particularly conducive to gas migration, the results of the 
preliminary methane survey suggest the need for periodic on-site 
and off-site monitoring and the advisability of a borehole 
investigation prior to any on-site developments.

17. There are a number of remedial measures that can be implemented 
to control the generation and migration of leachate and landfill 
gas at a landfill site. These include measures to reduce the 
volume of leachate generated, measures to collect and, if 
necessary, treat the leachate and measures to collect and vent 
landfill gas.

18. The three main sources of water input to a completed landfill are 
precipitation, surface water and groundwater. In practical 
terms, there is little that can be done at this stage to control 
groundwater at the site. However, surface water inflow could be 
reduced by providing interceptor ditches or drains along the 
eastern boundary and rainwater infiltration could be reduced by 
regrading, landscaping and revegetation of the southern site 
together with selective regrading and capping of the northern 
site. The above measures should take into account any planned 
future uses for the site and could form part of an overall 
environmental improvement scheme (see also paragraph 22 below).
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19. There are two alternative strategies that could be considered for 
a leachate collection system, namely, the provision of a 
comprehensive system effectively to prevent any further outbreaks 
of contaminated groundwater below the site or the provision of 
local leachate collection systems as and when problems arise.
The latter represents a continuation of the present policy and, 
on the basis of the preliminary assessment, there seems to be 
little incentive for the expenditure of large capital sums on 
pre-emptive measures such as a comprehensive leachate collection 
system. However, the situation should be reviewed when more 
detailed information becomes available.

20. There are two alternatives for the disposal of the collected 
leachate, namely, to the local foul sewerage system or to a local 
watercourse. The latter would require consent under The Control 
of Pollution Act 1974 and this is unlikely to be obtained without 
pre-treatment. The former would also require consent under the 
Public Health Acts, but may not require pre-treatment.

21. There are a number of alternative treatments available including 
aerobic and anaerobic biological treatment, physical and 
chemical treatment, recirculation and surface spraying. The 
leachate at Overend Road is unlikely to be suitable for 
biological treatment and recirculation and surface spraying are 
unlikely to be appropriate, but we would advise that in the 
first instance every attempt should be made to secure discharge 
consent without the need for pre-treatment.

22. The results of the preliminary methane survey suggest the need 
for periodic monitoring of on-site and off-site methane 
concentrations, and also the advisability of a borehole methane 
survey prior to any on-site developments. In the first instance, 
we would recommend monitoring on a grid system at six monthly 
intervals. Methods to control methane migration could be 
incorporated into an overall improvement scheme and in the case 
of 'soft' developments could take the form of a passive venting 
system.
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9. RECOMMENDATIONS

On the basis of our preliminary assessment, we would recommend
the following:-

1 . A borehole investigation to provide more detailed 
information on the groundwater flow pattern and on the 
extent, composition and effects of the pollution plume 
below the site.

The instigation of a methane monitoring programme to monitor 
on-site and off-site methane levels.
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