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BACKGROUND

1.1

Site Development History
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Barling Landfill Site is an active landfill site operated by Enovert South Limited (formerly
Cory Environmental Limited). It occupies an area of 48 ha, located approximately 1.5km
north east of the hamlet of Barling and some 6 km east of the town of Rochford. The
Paglesham Reach of the River Roach bounds the northern boundary of the site whilst
Barling Hall Creek and Potton Creek lie directly beyond the site boundary to the south
and east respectively. The site is shown in Drawing Bar 2-18.
Former areas of mineral extraction and subsequent waste landfill are located directly
west of the site. The site accepts household and solid non-hazardous commercial and
industrial wastes. The site has been accepting waste since 1993 and was originally
operating under Waste Management Licence No. 70344. A permit to continue to
operate Barling Marsh Landfill Site as a non-hazardous landfill under PPC Regulations
(2000)1, Permit Number LP3236SU, was issued on 11th July 2006. The PPC Permit
was transposed to an Environmental Permit in 2007 by the Environmental Permitting
Regulations 2007 which have been superseded by the Environmental Permitting
Regulations 2013.
Prior to mineral extraction, the site comprised marshland at an approximate elevation of
1.5 mAOD. The site is underlain by varying thicknesses of recent deposits that comprise
a combination of marine/estuarine alluvium and terrace gravels. These superficial
deposits directly overlie the Palaeocene London Clay Formation, Lower London
Tertiaries and Cretaceous Chalk Group.
The site has been accepting waste for more than 20 years but now non-hazardous waste
disposal has ceased and the site is approaching the closure phase.
1.2

Leachate Management - Aims and Objectives
Where local conditions allow, leachate management at UK landfill sites is typically carried
out by means of extraction, on-site treatment in a dedicated leachate treatment plant
(LTP), followed by disposal of a weaker effluent under a consented discharge to foul
sewer, or other controlled waters.
Such an approach requires the presence of suitable local infrastructure, i.e. an adequate
nearby foul sewer network and an accessible wastewater treatment works with sufficient
operational capacity. The absence of such infrastructure in the vicinity of Barling has
meant that the development of an on-site leachate treatment plant has not been possible
to date. Leachate has therefore not been removed from within the site, but instead has
been limited to localised ad-hoc recirculation schemes
As predicted by the 2005 Hydrogeological Review (HRA), following the cessation of
dewatering activities, groundwater levels were seen to rebound around the site, and it
became clear that the long-term strategy for leachate management should be to allow
groundwater around the outside of the site to constrain the leachate within the
containment by means of an inwards hydraulic gradient (hydraulic containment, or HC).
In 2014 a Leachate Review and Management Plan (LRMP) was prepared which sought
to review leachate levels within the site in terms of the existing HRA and the current
groundwater levels in the surrounding strata. The LRMP included a review of the
provisions made for leachate containment and management plus a summary of the
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existing infrastructure and controls in place for the management of leachate. The LRMP
contained proposals for how leachate management was to be developed for the
remainder of the site’s active life and the period of time between the cessation of the
acceptance of waste and the onset of hydraulic containment.
The LRMP identified that GW levels had rebounded sufficiently such that the leachate
body was, or would very soon be hydraulically contained by the surrounding GW, and
proposed that the HRA review should be brought forward and re-evaluated in light of the
new groundwater regime. Furthermore, the LRMP proposed that following the
submission of the revised HRA, a permit variation application would be submitted which
would update the permit to reflect the leachate management approach for the site as it
approached and entered its final phase.
2015 HRA Review
The next iteration of the HRA was carried out in March 2015, and made a number of
recommendations for changes to the existing permit. In a below ground waste
management site such as Barling, especially one where pre-operational groundwater
(GW) levels were at or near the ground surface, it is often necessary to lower the
surrounding GW level during the early operational phases in order to maintain the
integrity of the engineered containment (by preventing ‘heave’). Once sufficient waste
is in place to counteract any heave by surrounding GW, it is standard practice to cease
dewatering and allow GW levels to rise (rebound).
This means that the Hydrogeological Risk Assessment (HRA) and Site Conceptual
Model (CSM), the two principal documents which govern engineering and operational
practices, must cover a range of groundwater scenarios. At Barling, the site HRA and
CSM covered 3 GW scenarios.
1)

During the early / main operational stage, GW is actively managed (dewatering) to
be below or near to the base of the site. Leachate levels are above the level of
surrounding GW, and containment is provided by the engineered lining system. In
this scenario, leachate compliance levels are set against the level of the London
Clay into which the site is developed.

2)

During the later operational stage, active GW management has ceased, and levels
have risen back to pre-operational levels. Leachate levels are maintained below the
surrounding GW level and the site is hydraulically contained (i.e. movement is
inwards) in addition to the containment provided by the engineering lining system.
Leachate compliance levels are set against the surrounding GW level.

3)

As the site approaches the closure and aftercare phase, leachate levels may be
allowed to rise above GW levels.

2016 Permit Variation
During initial permitting, the nature of the permitting process prevented the establishment
of two separate set of leachate compliance parameters, so the original environmental
permit was based around leachate levels governed by the first scenario above – i.e.
leachate compliance levels set against the level of the top of the London Clay. However,
once the site entered the second scenario, where GW levels were such that the leachate
body was hydraulically contained, a permit variation was submitted to allow the adoption
of the leachate compliance levels based on the current GW regime and the
recommendations set out in the latest version of the HRA. The application proposed that
the site be managed in two halves, with the northern cells (Areas 8 to 14) and the
Enovert South Limited
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southern cells (Areas 1 to 7) dealt with as two single hydraulic entities, with leachate
compliance levels set at 1.0m below GW levels. The application proposed that each of
these halves of the site (1 to 7 and 8 to 14), although comprised of separate engineered
cells, were hydraulically connected, as leachate levels were above the level of the intercellular bunds.
Following the submission of the permit variation application, the EA raised a number of
issues that they felt required attention, and it was decided that the application would be
withdrawn pending the resolution of these issues.
2020 HRA Review
The 2020 HRA review, has been undertaken at the point that non-hazardous waste
disposal has ceased, and the site was preparing to complete engineering works prior to
entering Definitive Closure. GW rebound appears to have stabilised at something
approaching pre-waste acceptance levels, and the effects of this on leachate
management can now be considered. This HRA Review is therefore being used to
support the long-term leachate management philosophy for the site during the aftercare
period of the site’s lifecycle.
1.3

Future Proposals for Leachate Management
Groundwater has stabilised at an elevation which approximates to 0 mAOD, and whilst
this is not quite at the level seen prior to development at the site, it has been stable for a
number of years and shows no sign of changing. It is a consistent elevation with no real
seasonal changes, which is considered to be a consequence of the water level of the
surrounding estuarine system. There are no discernible fluctuations caused by tidal
activity. Risk assessment and modelling in the HRA has demonstrated that there is no
risk of pollution from leachate at an elevation of 4m above groundwater around the
majority of the site, i.e. the entirety of the northern half of the site, and the eastern twothirds of the southern cell.
The site’s leachate is partially hydraulically contained and where in excess of hydraulic
containment elevations are within 2m of groundwater. It is therefore recommended that
for Areas 4 – 14, that leachate is maintained within an elevation of up to 2 mAOD (2m
above groundwater).
The potential presence of some degree of connectivity between GW and leachate in
Area 2 has implications on the leachate management philosophy, as leachate removed
from this location will inevitably be immediately replaced by GW, thus increasing the
volume of liquid within the site. Consequently, the only practical long-term option for
Area 2 is to achieve a hydraulic equilibrium between groundwater and leachate and keep
leachate levels at the same elevation as GW. Area 3 is hydraulically contained and
therefore compliant with both reference levels (i.e. groundwater and 2m above
groundwater), however, given Area 3’s proximity to Area 2 and the expected hydraulic
continuity, it is recommended that leachate within this area is also limited to groundwater
elevations as per Area 2. It is therefore recommended that for Areas 2 and 3, leachate
level is maintained at the same elevation as GW, i.e. at 0 mAOD.
The current leachate levels and the design of the site, with a central spine of in-situ clay
splitting the site longitudinally into two halves (northern and southern halves) means that
the site can effectively be considered as two separate hydraulically separated bodies.

Enovert South Limited
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The suitability of Barling for waste disposal is a prime function of the naturally occurring
geology at the site, which comprises a sequence of alluvial deposits overlying a thin
series of sands and gravels, which are in turn underlain by a significant thickness of low
permeability clays. The clays are underlain by a series of silty sands which lie directly
above chalk.
The presence of the clays between the site and the chalk means that there is no pathway
between the site and any groundwater resource.
Alluvium -

Typically yellow brown to greyish black, clays and silts with
occasional peat horizons. Locally they contain thin beds of finegrained sand and gravel with shells and shell debris.
The thickness of the alluvium deposits varies across the site from
approximately 3.8m to 11.20m and although there is no definitive
pattern to alluvium thicknesses, it can be said to generally thicken
slightly towards the edge of the site, in proximity to Potton Creek.

Sands / Gravels -

The sands and gravels form part of the Crouch First Terrace
Deposits which are present at the surface at a number of locations
across the local area. These consist of a sandy/silty loam, with
occasional gravels, overlying interbedded bands of sand and
gravels.
The thickness of the Crouch First Terrace deposits
within the Application Area varies from approximately 0.6m to
12.3m, and in general the thickness of the terrace gravel is greater
in the southern and central parts of the site and thins considerably
in the east of the site towards Potton Creek.

Clay -

Underlying the sands and gravels across the entire site is the low
permeability London Clay Formation. This typically consists of a
stiff, dark grey silty clay with occasional partings / laminae of fine
grained sand. Across the site the London Clay lies between 9.5m
and 16.5m below ground level, and it’s thickness has never been
proved (i.e. site investigation boreholes have never extended fully
through the unit). Nearby boreholes however have confirmed a
clay thickness of approximately 100m.

Silty Sands -

These are referred to as the Lambeth Formation and Thanet
Group, and comprise a 45m thick sequence of silty sands with
occasional clays and localised pebble beds.

Chalk -

Underlying the entire area at an approximate depth of 150m is the
Cretaceous Chalk Group.

The site is excavated into the low permeability London Clay Formation which contains
the waste and prevents there being any pathway for the movement of leachate between
the site and the groundwaters present within the Chalk.
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Hydrogeology
The characteristics of the underlying geology affect the presence and movement of
groundwaters accordingly. The alluvium of the Upper Tidal Flat Deposits is classified by
the Environment Agency as Non-Aquifer as it has negligible permeability, whilst
regionally the terrace deposits are classified as a Minor Aquifer.
The underlying London Clay Formation is classified as a Non-Aquifer, and with a
thickness in excess of 100m it is effectively impermeable, acting as an aquiclude
preventing groundwaters moving from the near surface environment to the permeable
strata below. At depth, and below the London Clay Formation, the Lambeth Group and
Thanet Formation are both classed as Minor Aquifers, whilst the Cretaceous Chalk
Group is classified as a Major Aquifer.
There are 4 recorded groundwater abstraction points within the surrounding 2km, one
held by Cory Enovert itself (for gravel washing) and the other 3 all for agricultural
purposes (crop irrigation). The abstractions are all from the sands and gravels of the
Terrace Deposits. There is no potable water extraction in the vicinity.
The site is surrounded on 3 sides by water bodies, and so groundwater flow direction is
from west to east, i.e. from the landwards side of the peninsular towards the estuarine
system. Observations of groundwater monitoring have indicated that although the site
lies within coastal defences, it’s chemistry is dominated by saline intrusion from the
estuarine system.
The development of the site has included excavation through the Terrace Deposits and
into the upper levels of the London Clay. The presence of groundwater within the
Terrace Deposits had required the use of pumps to maintain a dry excavation. Likewise,
the placement of low permeability liners against the sidewalls of the quarry (see next
section) has necessitated the use of drainage pipes to prevent the build-up of water
pressure behind the liner. These activities to remove groundwater in the vicinity of the
site means that the groundwater level within the surrounding sands and gravels had been
locally lowered.
Prior to the site being developed, groundwater levels were observed to be in the region
of 4.5 to 2.0m below ground level (bgl). Subsequent de-watering saw these levels fall to
between 6.7m and 11.0m bgl, and as de-watering activities have moved away,
groundwater levels have partially rebounded. The level of draw-down and subsequent
rebound varies because the sequential nature of site development means that the
‘epicentre’ of maximum groundwater removal has moved around the site.
De-watering activities ceased several years ago, and GW levels have rebounded as
expected. The details of GW rebound, the current GW regime and the relationship
between GW levels, the leachate body, and the subject of hydraulic leachate
containment are discussed in later sections of this LMP.

2.3

Landfill Design and Engineering
In common with many existing sites which have been operational for a considerable
period of time, the earliest phases of the site have been developed and constructed
under a very different regulatory regime when compared to the most recent cells.
Engineering requirements have changed over time so that the level of engineering and
quality control (i.e. construction Quality Assurance – or CQA) is markedly different on
Cell 2 to that seen on Cell 14.

Enovert South Limited
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General Design
Barling Landfill Site has been developed as a series of separate waste containing
cells excavated, constructed and filled in a sequential phase by phase basis. There
are currently 13 separate cells numbered in an anti-clockwise manner starting with
the oldest, Cell 2, in the south-west corner, running to the most recent, Cell 14 in the
north-west corner.
The site has been operated as a quarry, with the sands and gravels of the Terrace
Deposits being removed off-site for use elsewhere. The excavation has continued
into the upper levels of the London Clay in order to obtain low permeability materials
to be used to construct sidewall seals to prevent groundwater ingress and leachate
escape.
The long-standing presence of the site haul road running west to east along the middle
of the site has means that the site has effectively been developed as 2 discreet areas.
The haul road lies on virgin undeveloped ground and splits the site into 2 halves –
cells 2 to 7 as the southern area and cells 8 to 14 as the northern half.
Each cell has sidewall liner against the natural ground around the outside edge of the
site, but also against the side of the void where the haul road lies. This effectively
means that there is no connection between the northern and southern halves of the
site.
Individual cells in each of these halves are typically separated from each other by 2m
high internal clay bunds whose primary purpose is to maintain containment whilst the
cell is actively being filled. The cell bases are graded such that leachate drains to a
central collection point within each cell.
Current Design (Northern Half of Site)
The current accepted design of the site is as follows;
The base of each cell within the site is formed by an excavation of 4-5m into the top
of the in-situ London clay, followed by the extraction of an additional 1m. This 1m of
clay is then replaced in layers, typically 200 to 250mm thick, and compacted with a
vibratory roller to achieve a design specification permeability of no greater than 1.0 x
10-9 m/sec. This permeability is matched (and exceeded) by the natural permeability
of the in-situ clay which has been measured to be less than 1.0 x 10-9 m/sec.
Following the engineering of the base, the next stage is the construction of the
external walls and major internal bund between the northern and southern halves of
the site. This liner is constructed in the same layered manner as the base, but access
and stability requirements mean that in cross section it typically forms a trapezoidal
shape. Whilst the horizontal thickness at the top is generally 5m, the base horizontal
thickness is around 16m. Laboratory testing of the inner 2m of this liner returns
permeability’s of less than 1.0 x 10-9 m/sec, and given that the entire width of the bund
was constructed as a single unit using the same methods, equipment and standards
of construction, these conductivities could be considered as representative of the
entire width of the bund. Actual permeabilities are considerably lower than the design
permeability – permeability tests on the sidewall liner to cell 14 returned results of 6.4
x 10-11 and 5.7 x 10-9 m/sec or less.
Internal bunds between adjacent phases are constructed and tested in the same
manner, and typically extend to 2m above the base of the cell.
Enovert South Limited
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Previous Phases (Southern Half of Site)
As explained earlier, Barling has been operating since 1994, and as such, early
phases will have been designed and constructed to different, less robust standards.
The engineering carried out in 1994 was to the standards of the day, but could not,
and should not be compared to the engineering requirements of the current regulatory
regime.
As the site developed, engineering design will have changed in order to satisfy the
engineering standards relevant for that time, so it is likely that the later cells of the
southern phase have engineering broadly consistent with current design and
specification.
The uncertainties surrounding historical engineering practises means that it is likely
that the earliest phases (Cell 2) of the site will be performing differently to the more
recent phases, and it cannot be assumed that the oldest engineering meets the same
standards that more recently engineered areas achieve. The southern engineering
of Cell 2 borders Barling hall Creek, and as such, if there is any concerns as to the
nature of engineering here, we must consider that there may be ingress of saline
waters from the creek into the site (water level here is above leachate level).
As explained in version 1.0 of the LMP (March 2014) we were confident that all of the
cells in the northern half of the site meet current requirements, but could not be certain
as to the engineering certainly of the first phase, Cell 2 in the southern half. As such, we
felt that it may be prudent, given the separate nature of the 2 halves of the site, to treat
them as 2 separate areas. Whilst this scenario was submitted as part of the permit
variation application, subsequent requests to demonstrate unequivocally that the site
was performing as two separate entities led to us dropping that proposal. Instead, we
committed to installing additional leachate monitoring wells along the northern perimeter
of the Cells 10 and 11 in order to have sufficient monitoring and extraction infrastructure
in that area of the site.
It is important to be clear that regardless of engineering however, the natural
environmental protection afforded by the considerable underlying thicknesses of low
permeability clays is the same for all areas of the site.
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3.0

GROUNDWATER RISK MODELLING & MONITORING UPDATE

3.1

Conceptual Model and Modelling Scenarios
In accordance with the requirements of the Landfill Regulations (2002) and the
Groundwater Regulations (1998), a Hydrogeological Risk Assessment (HRA) was
undertaken. This assessment used site specific information gained from site design, site
investigation and environmental monitoring in order to demonstrate that the site did not
pose any significant risk of pollution to the surrounding environment.

Modelling was done by developing a conceptual site model and assessing it’s
performance against a range of likely operating scenarios. The conceptual model
(schematic above) established that there was no pathway below the site because of
the presence of the 100m of in-situ London Clays.
For the modelling done at Barling Marsh landfill:


The source is the leachate body within the site;



The pathway is the engineered sidewall and the in-situ alluvium around the site;



The receptor is Barling Hall Creek (and downstream River Roach)

The conceptual model is complicated as the operating philosophy was based on staged
phases in which;
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1.

leachate levels were maintained below the top of the London Clay

2.

leachate levels increased above groundwater heights and are contained behind the
sidewall engineering whilst groundwater is artificially depressed during the groundwater
management phases

3.

groundwater levels increase above leachate levels during the late operational period of the
site and leachate is hydraulically contained in addition to the physically containment by the
sidewall engineering; and

4.

closure / aftercare period when leachate levels could increase above groundwater heights.

The site currently occupies the 3rd and 4th phases outlined above and is effectively
hydraulically contained with the exception of certain areas of the site where leachate
levels are marginally above GW level.
3.2

Results of Modelling
The latest HRA Review (2020) has demonstrated that there is no risk to the environment
from leachate within the site in its current state. It has also demonstrated that the current
permit limits with regards to leachate volume are on a risk assessment basis overly
conservative and conflicts with the operational philosophy for the site. As originally
predicted (and modelled), hydrogeological conditions around the site have changed.
These changes continue to provide scope for the site permit to be modified so as to
reflect the new conditions.
Leachate Levels
The current limits were a useful control for the periods whilst the site was being
developed and operational personnel were likely to be present at the base of each cell,
therefore leachate level control in the adjacent cell was a reasonable and necessary
precaution on health and grounds. However, this requirement is redundant as the last
cell is approaching completion and waste heights hare above surrounding leachate
heights.
The original permit application recommended a phased approach to leachate
management, based on the lifecycle stage with leachate control during the main
operational stage until groundwater management was no longer required. Following the
cessation of groundwater management, the operating philosophy was always to
transition to hydraulic containment. Hydraulic containment was considered an
appropriate operational philosophy for a below groundwater landfill whereby leachate
levels are equalised with external groundwater levels to minimise the potential for
groundwater ingress.
Groundwater has stabilised at an elevation which approximates to 0 mAOD, and whilst
this is not quite at the level seen prior to development at the site, it has been stable for a
number of years and shows no sign of changing. It is a consistent elevation with no real
seasonal changes, which is considered to be a consequence of the water level of the
surrounding estuarine system. There are no discernible fluctuations caused by tidal
activity. Risk assessment and modelling in the HRA has demonstrated that there is no
risk of pollution from leachate at an elevation of 4m above groundwater around the
majority of the site, i.e. the entirety of the northern half of the site, and the eastern twothirds of the southern cell.
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The site’s leachate is partially hydraulically contained and where in excess of hydraulic
containment elevations are within 2m of groundwater. Risk assessment has
demonstrated that there is no risk of pollution from leachate at an elevation of 4m above
groundwater around the majority of the site. It is therefore recommended that for Areas
4 – 14, that leachate is maintained within an elevation of up to 2 mAOD (2m above
groundwater).
The potential presence of some degree of connectivity between GW and leachate in
Area 2 has implications on the leachate management philosophy, as leachate removed
from this location will inevitably be immediately replaced by GW, thus increasing the
volume of liquid within the site. Consequently, the only practical long-term option for
Area 2 is to achieve a hydraulic equilibrium between groundwater and leachate and keep
leachate levels at the same elevation as GW. Area 3 is hydraulically contained and
therefore compliant with both reference levels (i.e. groundwater and 2m above
groundwater), however, given Area 3’s proximity to Area 2 and the expected hydraulic
continuity, it is recommended that leachate within this area is also limited to groundwater
elevations as per Area 2. It is therefore recommended that for Areas 2 and 3, leachate
level is maintained at the same elevation as GW, i.e. at 0 mAOD.
3.3

Summary of Groundwater and Leachate Levels
As can be seen clearly on the graph below, once dewatering ceased during 2014, GW
recovery was rapid. Groundwater levels had recovered to -0.2 mAOD at the end of 2015
and have then remained at this level to this day. It was originally anticipated that GW

would recover fully to pre-operational levels, but the stability seen for the last 5 years
suggests that this might not happen.
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With regards leachate levels, as the North and South Cells are hydraulically contained,
the leachate volumes have been considered separately.
Northern Cell
Leachate ranges between -4mAOD to 2 mAOD in the northern cells. Leachate is at a
lower elevation to the east of the site than those in the uncapped western areas (Figure
4). Leachate elevations have since 2009 been relatively constant in the capped Area
8 (LMW8) at -4mAOD. During this period, leachate within the nearby SU28 (Area 8)
and SU12 (Area 9) have gradually increased to converge with that of LMW8.
Leachate began to accumulate within the western cells from 2012. This is in part due
to Areas 13 and 14 receiving recirculated leachate from the southern cells as part of a
trial. Although this indicates an apparent leachate head of 0mAOD to 2mAOD, this is
in part due to leachate dissipating into the waste mass at the monitoring points, and
therefore gives a false impression of leachate elevations at the site. A contributing
factor is that the area is open to direct infiltration, however this is expected to be
reduced in the following engineering seasons as the cap is extended across the
remainder of the northern half of the site.

Southern Cell
The southern cell has been capped by a 1m engineered clay layer and was returned to
agricultural use prior to 2005. The groundwater centre had been relocated to the north
of the landfill when Area 8 was being prepared, hence the southern groundwater system
was “shielded” by the engineering containment and groundwater recovered from 12mAOD in the vicinity of dewatering to -8mAOD.
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Recharge to the gravels along the southern flank of the site was still limited during the
operation period, and groundwater along the south of the site recovered in parallel to the
northern area during 2015 after dewatering ceased.
Leachate levels in the western southern cells follow two apparent patterns. Leachate
elevations are independent of groundwater in the eastern cells (Figure 5) and specific
locations in the western cells (Figure 6, SU21, SU10 and LMW2). However, there
appears to be a correlation between groundwater recovery and increasing leachate
elevation within Area 2 (SU22, SU7a and LMW1) followed by Area 3 (SU8 and SU9)
(Figure 7).
This variability within the Area 2 and Area 3 monitoring points are likely to be due to the
hydraulic properties of the waste within the vicinity of each monitoring point. Leachate
levels within all of the Area 2 monitoring points have converged, slightly above
groundwater elevations. The Area 3 leachate levels are yet to converge fully. Levels
have converged for SU10 and LMW2; however, levels within these locations continue to
increase towards the steady-state elevation observed at SU9 at -3mAOD and 3m below
the adjacent groundwater elevation (Figure 8).
In summary, the majority of the site, there does not appear to be any change in leachate
elevation with leachate levels essentially having plateaued except where the data is
monitoring drawdown curves from extraction and the corresponding recharge to Area 14.
Rainfall recharge to Area 13 and Area 14 is also in the progress of being reduced as the
cell is essentially complete and is being prepared for capping. In the majority of locations,
this leachate elevation is below the external groundwater elevation, except for Area 2,
where leachate elevations are slightly above groundwater elevations.
Full details of leachate and groundwater levels, and the relationship between them is set
out in the February 2020 HRA Review.

3.4

Water Balance
Barling Marsh Landfill is located within MAFF climate area 33E, in which the Effective
Rainfall rate is only 37mm/yr1. This is some 13mm lower than the generally postulated
50mm/yr infiltration rate for a landfill cap within the UK. This discrepancy is
understandable as a generic UK figure, as the eastern England location of the site has
the lowest rainfall rates within the UK and there is a summer moisture deficit.
Infiltration rates have been estimated assuming the effective rainfall rate for temporarily
capped areas, and the recent site average for the site (703mm/yr) obtained from the
site’s weather station. Capped cell infiltration rates are calculated using Darcy Equation
(Equation 1), which is then used calculate an infiltration for a unit surface area (Table 1).
Q = KiA (Equation)
where;
Q = Volume per unit area
K = Cap hydraulic conductivity
A = Area (1m2, to normalise to unit area)
i = Hydraulic gradient (i = (h+d)/d)
h = saturated head above cap
d = cap thickness

Enovert South Limited

14

November 2020

Barling Marsh Landfill Site

DRAFT Leachate Management Plan v3.0

Table 1 Estimated Cap Infiltration Rate from a Permanent 0.25m saturated Head within
Restoration Soils
Parameter

Units

GCL Cap

Clay Cap

Head
Cap
Cap Perm
Hydraulic Gradient

m
m
m/s
m/m
m/s
mm/yr

0.25
0.007
1x10-11
37
3.7x10-10
12

0.25
1
*2x10-10
1
2.5x10-10
8

Infiltration Rate

*Actual hydraulic conductivity tested to 4x10-11m/s in 2015 CQA Report2

Assuming a unitary infiltration rate through the capped surface of 10mm/yr (average of
GCL and clay cap, Table 2), then leachate generation rates for the site are in the order
of 93m3/day prior to the extension of the cap across the final operation areas. This
infiltration rate would then reduce to 7m3/day following the extension of the cap across
the remainder of the uncapped areas of the site (Table 2).
Table 2 Estimated Leachate Generation Due to Cap Infiltration
Zone

Cap Type

Infiltration
Rate
mm/yr

Area
m²

Current Scenario (Autumn 2019)
Operational
Temporary Cap
Northern Cells
Capped
Southern Cells
Capped

43,300
46,000

703

37
10
10

145,800

Estimated
Generation
m3/yr
m3/d

30,440
1,702
281

83
5
1

1,458

4

Total
Completion of Landfill Cap
Site
Capped

263,200

10

2,632

93
7

This calculation however does not take into consideration the potential for groundwater
ingress at the rate that leachate levels increases in Area 2, assuming a waste porosity
Table 3 Potential Groundwater Ingress Rate
Date

Leachate Elevation
SU7a
mAOD
-4.12
-3.57
-2.80
-1.86
-1.26

26/11/14
07/01/15
10/03/15
02/06/15
14/09/15
20/11/15
-0.95
19/01/16
-0.76
17/02/16
-0.58
Period Average

SU22
mAOD
-3.91
-2.87
-1.83
-1.31

-0.65
-0.52
-0.32
-0.21

Leachate Height
Increase
SU7a
SU22
m/day
m/day

Groundwater Ingress Rate*
SU7a
m3/day

SU22
m3/day

SU7a
L/s

SU22
L/s

0.013
0.013
0.011
0.006
0.005
0.003
0.006

0.025
0.020
0.006
0.006
0.002
0.003
0.004

38
36
33
17
13
9
18

72
49
18
18
6
10
11

0.4
0.4
0.4
0.2
0.2
0.1
0.2

0.8
0.6
0.2
0.2
0.1
0.1
0.1

0.008

0.008

23

24

0.3

0.3

*Assumed 15% waste porosity
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of 10% increasing to 15% as the waste depth shallows. A calculation of ingress rates
has therefore been calculated based on the leachate elevation changes in SU7a and
SU22, the two locations most responsive to the to the groundwater system during 2015
as ranging between 0.4L/s to 0.8L/s (Table 3) prior to the leachate levels stabilising, if
the rate is extrapolated for the whole Area 2 surface area.
A higher ingress rate is evident for SU22, compared to SU7a and therefore demonstrates
that SU22 must be closer to a preferential pathway than SU7a. The rates are also
significant in that although SU22 appears to increase at a steady-state, the same cannot
be assumed for SU7a, where periodically, leachate levels appear to reduce between
monitoring visits although there is a net overall increase in leachate volume at some
0.3L/s over this period, are the same as for SU22.
Groundwater management ceased in 2014 and groundwater rapidly recovered, and by
January 2016 had begun to plateau near 0mAOD. Extrapolation of this calculation further
into 2016 is not readily possible due to the influence of abstraction trials.
There are two implications from this calculation. The first is that ingress through the Area
2 sidewall could be greater than that expected from leachate generation through the
landfill surface due to incidental rainfall alone.
The second implication is that maintaining a leachate head below groundwater
elevations in Area 2 is unsustainable, as any volume removed will be immediately
replaced.
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LEACHATE MANAGEMENT INFRASTRUCTURE
As established in the previous section, there are a number of areas of the site where
leachate wells are absent, or else have returned level readings that may be erroneous.
An important part of the LRMP is to establish the infrastructure that is in place, determine
if it is suitable for the role, highlight the source of any potential errors or inaccurate
readings, and determine if additional infrastructure is required.

4.1

Existing Leachate Infrastructure
The current leachate infrastructure is limited to the leachate collection system and the
leachate monitoring / extraction wells. The collection system comprises a noncalcareous aggregate drainage layer lying directly in the centrally draining base of the
engineered cell. The drainage blanket is supplemented by a network of perforated pipes
(typically 180mm in diameter) which radiate out from the low-point of the cell. This lowpoint is the location of the primary collection well, which is the point from which leachate
is extracted. Additional well(s) are located away from the extraction point so as to provide
level monitoring which is not being directly influenced by any extraction that is underway.
The layout of the leachate collection for the current phase is shown in Drawing 5926e,
and for the previous phases of the site in Drawing barppc 08_05.
Leachate collection and monitoring wells comprise a series of vertical HDPE or PE pipes
typically 450mm in diameter, housed within stacked, interlocking concrete rings placed
one above another vertically as the site is filled. Depending on the use of the of the
infrastructure the space between the concrete outer wall and the inner pipe is filled either
with aggregate or poured concrete.
A common occurrence at sites which are filled in a sequence of separate phases is the
presence of adjacent sections of the waste mass that vary considerably in age. Such a
situation occurs when the old waste at the edge of a cell is over-tipped by new wastes
as the adjacent cell fills. The differing ages of waste settle at different a rate, which leads
to the development of shearing forces within the waste mass. These shearing forces
can be sufficiently strong that they can topple, or else seriously damage a series of
stacked concrete rings, with the end results being that the well tilts or in extreme cases
collapses.
Waste deformation forces are particularly strong where leachate wells protrude from the
lower levels of major internal waste flanks, and it is inevitable that deep landfills like
Barling will have internal waste flanks like these. Unfortunately, evidence from
monitoring exercises suggests that a number of wells have partial or complete blockages,
or have collapsed entirely.
Before deciding on an appropriate strategy for managing leachate Enovert have
previously carried out a review of leachate monitoring infrastructure in order to determine
which wells are serviceable and whether or not they could be used for pumping or
monitoring. The results of this investigation are presented as Table 1 below.
As you can see from the table, the main issue is the absence of serviceable wells in the
central section of the northern half of the site. There are no wells in cells 12, 11 or 10
that can be used to either measure or extract leachate from the site. However adequate
coverage remains either side. The situation in the southern half of the site is more
favourable, with serviceable wells in all cells with the exception of cell 7
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Can it be…
Cell No.

14

12
11
10

NORTHERN HALF OF SITE

13

Is it currently…

Sump

9
8

Sump 17
LMW16
Sump 16
LMW15
Sump 15
LMW13
LMW14
Sump 14
LMW11
Sump 13
LMW10
LMW12
Sump 12
LMW9
Sump 28
LMW8

Comments
pumped

dipped

pumped

dipped

Y
Y
Y
Y

N
Y
N
N
Y

Y
Y
Y
Y
N
N
N
N
N
N
N
N
Y
N
Y
Y

N
N
N
N
N
N
N
N
N
N
N
N
Y
N
N
N

Y
Y
Y
Y
N
N
N
N
N
N
N
N
Y
N
Y
Y

DRY / SILTED
BLOCKED
DRY / SILTED
TOO TALL
DRY / SILTED
DRY / SILTED
BLOCKED
MISSING / DESTROYED
BLOCKED
NARROW BORE

7

6

4

3

2

SOUTHERN HALF OF SITE

5

Sump 27
LMW6
LMW5
Sump 26
LMW4
Sump 25
LMW3
Sump 10
Sump 9

Y
Y

Y
Y

N
N

Y
Y

N
N
Y
Y
Y
Y

N
Y
Y
Y
Y
Y

N
N
N
N
N
N

N
Y
Y
Y
Y
Y

Sump 8

Y

Y

N

Y

LMW2
Sump 7a
Sump 7
Sump 6
Sump 21
LMW1

Y
Y
N

Y
Y
N

N
N
N

Y
Y
N

Y
Y

Y
Y

N
N

Y
Y

NARROW BORE
NARROW BORE
ABANDONED
NARROW BORE
NARROW BORE

NARROW BORE
DECOMMISIONED /
DESTROYED
DECOMMISIONED
/
DESTROYED
NARROW BORE

Table 1 – Review of Leachate Monitoring Infrastructure

As discussed earlier, the site was to be considered as two parallel hydraulic cells, namely
the northern and southern cells. The site area is approximately 30ha and therefore
comprises two hydraulic cells of between 10 and 25ha. Table 6.3 of Landfill Technical
Guidance No2 (Guidance on Monitoring of Landfill Leachate, Groundwater and Surface
Water) requires a minimum of 6 monitoring points per hydraulic cell, with a minimum of
one for abstraction purposes and two remote monitoring locations for level monitoring.
With 15 monitoring locations in the southern hydraulic cell and a further 11 monitoring
points in the northern hydraulic cell within the routine monitoring schedule, the site
contained approximately double the minimum number of monitoring locations. However,
due to perceived difficulties in readily demonstrating the hydraulic continuity, it was
decided that additional leachate monitoring and extraction wells would be installed along
the northern boundary of Cells 9, 10 and 11 in order to sufficient monitoring coverage.
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Waste Porosity, Permeability and Depth
Assuming that the level measured within the well is an accurate reading, there are a
number of reasons why the level in the well might not be a true representation of the
actual leachate level within the waste mass itself.
As waste depth increases, the void space, or porosity decreases, reducing the space
available for leachate to occupy. Table 2 (below) shows that by the time the waste level
in the site reaches the lip of the void (approximately 23m in depth), porosity has reduced
to in the region of 2%. This has a number of consequences. Firstly, a reading of 10m
of leachate in a leachate well indicates that there is 10m of saturated waste at the base
of the site. However, with an assumed pore space in the region of 2% this would equate
to only 20cm of free leachate were the wastes to be removed. This issue of low pore
space availability means that even when leachate level readings in wells are apparently
high, the actual volumes of leachate within the site are very low.
Average Vertical
Stress (kPa)

Equivalent Depth
of Waste (m)

Drainable
Porosity (%)

0

1

20

34.1

3.4

64.9

Saturated Hydraulic
Conductivity (m/sec)
Min.

Max.

14.7

1.5 x 10-4

3.4 x 10-5

6.5

12.5

8.2 x 10-5

1.9 x 10-5

120

12.0

6.5

2.8 x 10-5

3.1 x 10-6

241

24.1

~2

8.9 x 10-6

4.4 x 10-7

463

46.3

~ 1.5

2.7 x 10-7

3.7 x 10-8

Powrie W and Beaven R P, 1999 : Hydraulic Properties of Household Waste and Implications for Landfills. Proceedings of the Institute of Civil
Engineers; Geotechnical Engineering, October 1999, pp235-247.

Table 2 – Waste Porosity vs. Depth

A second consequence of the reduction in waste porosity with increasing depth is that
as the site is over-tipped and filled, the constant reduction in pore space means that a
given volume of leachate will occupy more space within the waste. As the leachate is
forced to occupy more of the waste mass (because there is less space within the waste)
the saturation level within the waste, and consequently the level recorded in a leachate
well, will increase. As the waste depth continues to increase the available pore space is
reduced, so the leachate body continues to saturate a greater and greater volume of the
waste mass, and the levels seen within the leachate well increase – even when there is
no net input of liquid to the cell.
A theoretical worked example to demonstrate this effect is set out on the page below.
The final consequence of the reduction in pore space as the waste depth increases is
the reduction in permeability of the waste mass as a whole. Leachate moves through
the waste body via the interconnected pore spaces present, driven by gravity and the
local hydraulic gradient.
As the waste is compressed at depth, the pore spaces reduce, which reduces the void
space available for flow, as well as reducing the connectivity of pore spaces. This duel
effect means that the hydraulic continuity of the waste mass can be limited where the
waste mass is under maximum overburden pressure.
The hydraulic connectivity (permeability) of the waste body is not homogenous, as the
waste mass varies in composition. In general, however, the use of daily / intermediate
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cover and waste placement in layers means that horizontal permeability will be in excess
of vertical permeability. This means that leachate can be prevented from percolating
down to the base of the site; in turn becoming trapped [perched] within the waste mass.
Assume that a waste cell with 3.4m of waste shows a leachate level in a monitoring well of 1.0m.
This depth of waste has a porosity of 14.7%, so the depth of leachate in the cell if there was no waste would
be 14.7% of 1.0m, or 0.147m.
As the waste depth increases, the pore space [porosity] reduces, so that when the saturated waste is overlain
by 6.5m of waste the pore space is 12.5%. The same volume of leachate now needs to occupy 1.176m depth
of waste, which is measured in the leachate well as an apparent increase in leachate level from 1.0m to 1.176m.
The leachate volume has not increased.
As waste depth continues to increase the porosity continues to reduce. The leachate body continues to
saturate more and more waste whilst remaining overall the same volume. At 12m depth porosity is reduced to
6.5%, and the leachate body needs to occupy 2.26m depth of waste, showing an apparent rise to 2.26m in the
leachate well.
At 24.1m depth – easily the kind of depths experienced at Barling – the porosity has reduced to 2%. The same
volume of leachate which showed a 1.0m level in a leachate well at 3.4m depth of waste now saturates the
bottom 7.35m of the waste mass, giving a reading of 7.35m in the same leachate well. The liquid level within
the leachate well has shown an apparent rise from 1.0m to 7.35m despite the volume of free leachate
in the cell staying the same.

Because horizontal permeability is greater than vertical permeability, the hydraulic
gradient can cause leachate to migrate sideward. Leachate will migrate through the
waste body until typically it intersects an area where vertical permeability is high enough
to let it fall under gravity. The network of leachate wells installed vertically throughout
the full depth of the waste body act as pathways with very high vertical permeability. A
leachate well extending from the base of the site the full depth of the waste mass will be
able to intersect any perched leachate bodies that fall within its sphere of influence.
Over time a leachate well will have developed a zone of influence that is draining perched
leachate bodies which originate outside of the immediate location of the leachate well.
The level of leachate within a well is can be seen as being a function of the difference
between the rate at which leachate accumulates from above and the rate at which
leachate can flow away (or be removed) at the base. Where leachate wells are not
connected to an extraction system, the only means by which leachate can leave the well
is by flowing into the basal drainage blanket, or else into the surrounding waste mass.
Even the most efficient drainage blanket has a finite capacity, and as we have seen
earlier, the porosity and permeability of wastes at the base of the site are such that there
is very little potential for leachate to flow out of the leachate well and back into the body
of the waste. The net result is that leachate builds up within the well and the observed
level rises. This difference between the rate of leachate accumulation from above and
the rate at which it can find equilibrium with the surrounding waste mass means that the
level in the well is not always truly representative of the actual level within the surrounding
waste mass and the site in general.
The design of leachate wells is such that whilst they are extremely unlikely to
underestimate the true leachate level, there are well established mechanisms whereby
they can over-estimate levels of leachate in the waste body. This is the reason why a
waste mass can be dug or drilled into and yet no leachate is present despite the presence
of a leachate well that suggests otherwise. The absence of seepages from waste flanks
and observations during the drilling of gas wells provides strong evidence that the
leachate levels measured at Barling are not representative of the true level of the
leachate body.
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The issues surrounding waste porosity and permeability are especially important when
considering how to deal with damaged or blocked leachate wells. The drilling of
replacement wells is not technically difficult, but experience tells us that retro-drilled wells
are of limited use when it comes to leachate extraction and monitoring.
In order to prevent the accidental puncturing of the basal drainage system, a safe standoff is needed when drilling wells – typically 0.5m to 1m. For a site with a standard
thickness of basal drainage aggregate in the region of 300mm, this means that the
replacement wells do not connect with the drainage system. As outlined earlier, the level
of leachate within a well is a function of the difference between the rate of accumulation
at the top / sides vs. the rate that leachate is removed from the well at the base. Where
the well does not connect to the basal drainage layer the low porosity and permeability
of the waste at the base of the well means that leachate struggles to reach equilibrium
with the surrounding waste mass. The drilling and installation of the well will have
punctured vertically through the waste body, thereby connecting all of the perched
leachate bodies it encounters to the well. Because leachate accumulates faster than it
can escape the well simply fills up over time. Any monitoring data from a well like this
simply measures the rate at which the well fills up.
Likewise, if the well is used to extract leachate, then once the perched bodies have been
exhausted (as they will because they have a finite volume), the well can struggle to
recharge quickly enough to have any real effect on site leachate levels. The absence of
any connection to the basal drainage system means that the well cannot draw on the
engineered collection system, but must rely on leachate passing through the low
permeability, low porosity waste at the base of the site.
These potential limitations on the effectiveness of replacement wells means that any
future strategy will have the greatest chance of success if it focuses on maximising the
use of the wells that are still serviceable and which still have a connection to the basal
drainage layer.
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5.0

LEACHATE MANAGEMENT PROPOSALS

5.1

Proposed Leachate Management / Monitoring System
With the presence of a low permeability barrier between the southern and northern
halves of the site, and no effective barriers between the cells within each of those halves,
Enovert propose that the site be operated as 2 hydraulically connected bodies. This is
the basis of the modelling carried out in the latest iteration of the Hydrogeological Risk
Assessment (HRA) as detailed in section 3.0 of this application.
Current industry guidance (Table 6.3 of LFTGN02) requires that in this situation (a single
hydraulically connected leachate body) the number and location of leachate
management infrastructure should be derived from the area or catchment of the leachate
body. Whilst the leachate body in each half of the site is not separated into individual
cells, there is no requirement for monitoring infrastructure to be present in each cell.
However, following previous discussions with the EA, Enovert have decided that an
additional leachate monitoring well will be installed into each of those areas of the
northern half of the site where there are cells with no leachate management / monitoring
infrastructure present (Areas 9, 10 and 11). This will mean that monitoring will be
possible across all constructed cells, even if their leachate bodies are hydraulically
connected.
The northern and southern halves into which the site will be split are in the region of 17
ha each, and so reference to Table 6.3 of LFTGN02 (below) indicates that each half of
the site requires 6 monitoring points.

The exact design of these wells (depth, construction detail etc.) will be agreed with the
local EA site office prior to their installation, but they will be located at the positions shown
on the revised Environmental Monitoring Plan (see drawing BAR 7-20) contained within
this application. This means that despite the site acting as 2 hydraulically connected
halves, the condition and nature of the leachate body will continue to be monitored on a
cell by cell basis.
In tandem with reviewing infrastructure requirements in areas where there currently is
none, it is necessary to review those parts of the site where there is over-provision of
Enovert South Limited

22

November 2020

Barling Marsh Landfill Site

DRAFT Leachate Management Plan v3.0

leachate monitoring points. Areas 2 and 3 for example have 4 monitoring locations in
each cell, which is far in excess of requirements. This application therefore seeks to
reduce and rationalise the monitoring locations to those set out in Table 1 below.
Half

SOUTHERN
NORTHERN

Area

Existing Permit Compliance Point

Proposed Permit Compliance Point

2

SU7a, SU21, SU22, LMW1

LMW1, SU21

3

SU8, SU9, SU10, LMW2

SU10

4

SU11, SU25, LMW3

LMW3

5

LMW4

LMW4

6/7

LMW5, LMW6, SU27

LMW5

8

SU28, LMW8

SU28

9

SU12 (BLOCKED)

Install new well

10

No infrastructure

Install new well

11

No infrastructure

Install new well

12

LMW14

LMW14

13

SU16, LMW15

SU16

14

SU17, LMW16

SU17

Table 1 – Proposed Leachate Monitoring Compliance Points

The remaining wells on the site will be used for leachate extraction purposes, but Enovert
would like to retain some operational flexibility to potentially use monitoring wells for
extraction purposes (i.e. if they are more productive or are better placed for extraction).
Current guidance indicates that this is allowed, so long as steps are taken to ensure that
the readings thus obtained are representative of the leachate body as a whole. This
would not be done without first submitting and agreeing with the EA a method statement
detailing how it extraction would be managed whilst ensuring that representative
leachate level readings would be obtained after pumping, or by installing additional
leachate monitoring infrastructure to maintain the requisite number of leachate
monitoring locations in each half of the site.
It is therefore requested that the relevant tables in Schedule 3 of the permit include a
footnote referring to this.
5.2

Proposed Leachate Compliance Levels
Groundwater has stabilised at an elevation which approximates to 0 mAOD, and whilst
this is not quite at the level seen prior to development at the site, it has been stable for a
number of years and shows no sign of changing. It is a consistent elevation with no real
seasonal changes, which is considered to be a consequence of the water level of the
surrounding estuarine system. There are no discernible fluctuations caused by tidal
activity. Risk assessment and modelling in the HRA has demonstrated that there is no
risk of pollution from leachate at an elevation of 4m above groundwater around the
majority of the site, i.e. the entirety of the northern half of the site, and the eastern twothirds of the southern cell.
The site’s leachate is partially hydraulically contained and where in excess of hydraulic
containment elevations are within 2m of groundwater. It is therefore recommended that
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for Areas 4 – 14, that leachate is maintained within an elevation of up to 2 mAOD (2m
above groundwater).
There is however a potential risk pathway along the southern section of the western
perimeter of Area 2 where there appears to be some hydraulic connectivity between
leachate and groundwater. Further details are set out in Sections 2.3 and 2.5 of the
HRA, but it is possible that an increase in leachate levels seen at SU22, SU7a and LWM1
in Area 2 matched, and was related to, the increase of GW levels as GW rebounded.
Any preferential pathway into the landfill, must be limited to the southern section of the
western boundary of Area 2, as the rising GW / leachate phenomena was seen first at
SU22, and only followed later by adjacent monitoring points. Any ingress point must be
to the west of SU22a and not to the east within Area 3, as the propagation of this
infiltration front was significantly delayed in this Area 3 when compared to Area 2. If it is
assumed that the CH4 seen at BB39 is related to landfill gas migration along a
preferential pathway, then this would potentially point to the ingress route being localised
in this vicinity, as CH4 is not seen at boreholes each side. However, as discussed
elsewhere in this report, the presence of CH4 at BB39 is not conclusive proof of a
migration route as there is considerable potential for natural production of CH4, and
similar elevated levels were seen at this location whilst background data was being
gathered.
The potential presence of some degree of connectivity between GW and leachate in
Area 2 has implications on the leachate management philosophy, as leachate removed
from this location will inevitably be immediately replaced by GW, thus increasing the
volume of liquid within the site. Consequently, the only practical long-term option for
Area 2 is to achieve a hydraulic equilibrium between groundwater and leachate and keep
leachate levels at the same elevation as GW. Area 3 is hydraulically contained and
therefore compliant with both reference levels (i.e. groundwater and 2m above
groundwater), however, given Area 3’s proximity to Area 2 and the expected hydraulic
continuity, it is recommended that leachate within this area is also limited to groundwater
elevations as per Area 2. It is therefore recommended that for Areas 2 and 3, leachate
level is maintained at the same elevation as GW, i.e. at 0 mAOD.
The implications for the presence of a suspected preferential pathway are dealt with in
Section 3.4 of the HRA and full lateral migration modelling is set out in Section 7 of the
HRA. Maintaining leachate and GW at the same level (i.e. 0 mAOD) across this area
will ensure that there is no dominant hydraulic gradient and therefore no dominant
direction of travel for leachate or GW.
In addition to this, the HRA demonstrates that the effects of this limited connectivity are
negligible given the nature of the leachate and the biogeochemical regime naturally
present at the site. The complexity of the natural background processes within the
Barling Marsh peninsular (i.e. the naturally biologically induced anoxic conditions) means
that any seepage of leachate constituents through a preferential pathway in the sidewall
liner will be impossible to distinguish from the background biogeochemical system.
The changes proposed here will require the following changes to Table S3.1 of the
permit;
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Table S3.1 Leachate level limits and monitoring requirements
Monitoring point reference/ Description
Area 2: LMW1, SU21

Limit

Monitoring
Frequency

0 mAOD

Area 3: SU10
Area 4: LWM4
Area 5: BALGLMW4
Area 6 + Area 7: LWM5
Area 8: SU28
Area 9: new monitoring point to be installed*
Area 10: new monitoring point to be installed*

Monthly

Monitoring method
In accordance with Environment
Agency
document
LFTGN02
(February 2003) ‘Guidance on
Monitoring of Landfill Leachate,
Groundwater and Surface Water’ or
such other subsequent guidance as
may be agreed in writing with the
Environment Agency.

2 mAOD

Area 11: new monitoring point to be installed*
Area 12: LMW14
Area 13: SU16
Area 14: SU17
All monitoring locations at the locations shown on BAR 7-20 dated 04/0820
* New monitoring points are to be installed into areas 9, 10 and 11. Once installed, the Operator shall understand that they will
be incorporated into Table S3.1 and thus form part of the permit.

5.3

Future Leachate Management Techniques
In order to maintain leachate levels below the limits set out in this application, it will
inevitably be necessary at times to remove leachate from parts of the site. It is Enovert’s
intention that the primary means of managing leachate levels will be via leachate
recirculation, whereby excess leachate will be reintroduced back into the waste mass
where the spare absorptive capacity of the waste can be utilised. Enovert operate
leachate recirculation systems at many of their sites, and it is a standard industry
accepted practice. Experience shows that modern methods of waste placement (high
levels of compaction and use of daily cover) result in a waste mass that is dry.
Recirculation of leachate back into this dry waste has a twofold effect; firstly, the dry
waste absorbs and hold liquid away from the leachate collection system, and secondly,
it leads to more consistent decomposition within the waste mass, resulting in earlier
stabilisation.
A typical leachate recirculation system is likely to comprise of;
Extraction -

Enovert South Limited

Pneumatic displacement pumps are used for extracting leachate and
will continue to be utilised to extract leachate from the main leachate
extraction wells as necessary to control levels at the monitoring points
within the requirements of the Permit. Air flow and leachate discharge
pipework enter the chambers via dedicated gas tight openings in the
leachate wellhead, to ensure that landfill gas (LFG) within the well
cannot escape to the atmosphere. Likewise, when the well is
connected to the LFG extraction system the seals will prevent air being
drawn into the well.
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Pipework -

Each pump discharges leachate via 32mm MDPE (or similar
pipework). Discharge pipework is run over ground to any of the
recirculation entry points across the site.

Recirculation -

Leachate can be redistributed back into the waste using either
horizontal pipe laid in gravel-filled trenches, or else by a series of
vertical wells installed into areas of dry waste. A control system is fitted
the system to ensure that leachate is re-distributed evenly across the
recirculation system.

If a situation arises whereby leachate recirculation is not providing a sufficient outlet for
extracted leachate (such as may occur when the volume extracted is too high for the
recirculation system to cope with), leachate extracted from the site will be removed from
the site via bulk tankers. Leachate removed from the site will be disposed of in suitable
permitted disposal / treatment facilities, and will be carried by registered waste carriers
in suitable vehicles. A record will be maintained of volumes leaving the site, and these
records will be reported to the EA as per the requirements of the environmental permit.
Prior to the development of any leachate recirculation scheme, full details of the scheme
will be agreed in writing with the Environment Agency. Enovert would be happy to accept
the introduction of a new improvement condition requiring the submission of this report
prior to works commencing.
Any recirculation scheme will include the following details;


Full design details including pumps, pipe sizing, pipework routing, capacity etc.



Recirculation trench / pipe details including design, depth, cover, infill etc.



An assessment as to the effects (if any) of recirculation on LFG production and
control, including consideration of LFG flare sizing and capacity.



Details of any monitoring required to assess the effects of recirculation, including but
not limited to surface emissions monitoring.



Any relevant Construction Quality Assurance (CQA) requirements for the installation
works undertaken on the site.

Where gas wells are closer than 15m to recirculation, care will be taken that leachate
recirculation is kept to a minimum. Control valves on the recirculation network will allow
leachate reintroduction to the waste mass to be controlled.
Pumping and recirculation trials held previously on site have demonstrated that without
giving some consideration to the balancing of flow across the distribution system, areas
of waste can become saturated. To avoid this, not all leachate wells will undergo
extraction at the same time, and control valves will be used to balance the flow of
recirculated leachate across the distribution network.
The exact design details of each phase of the leachate recirculation network will to a
large extent depend on the area of the site where it will be deployed. For those areas
where capping has already been undertaken, leachate recirculation may be carried out
via a network of retro-drilled wells installed through the cap into the waste mass.
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Effect on LFG Production
There is the potential for widespread recirculation of leachate into dry waste to lead to
an upsurge in LFG generation. Whilst this can be advantageous in that it leads to a more
consistent degradation rate across the waste mass, and can lead to earlier waste
stabilisation, there is limited scope for additional LFG generation. As such, any extra
LFG produced will be dealt with in the LFG flare. Using Gassim software, LFG
generation curves have been prepared for the site for a range of waste moisture
contents, including ‘super wet’ waste. This is considered the best approximation for the
waste moisture content that would be present if leachate recirculation was undertaken.
Generally, a wetter waste produces an earlier and higher peak LFG generation rate than
a drier waste, but a lower residual generation rate once the gas field is declining.
Considering that Barling is past the LFG production peak by some 5 to 10 years, the
effect of any future recirculation is considered to be limited. The current LFG scheme
handles 1000m3/hour, yet the gas flare and plant on site is capable of handling
2000m3/hour. This represents a clear excess capacity, and is considered more than
sufficient for any future variations in gas flow.

5.5

Leachate Extraction Pumps
It is expected that leachate will be removed from the site using electric submersible
pumps installed within the leachate extraction wells. These typically operate on an ondemand basis and can be controlled by float switches which activate when leachate
within the well reaches a predetermined level. Without the benefit of evaluating leachate
extraction rates and responses at individual extraction point, it is difficult to say what level
leachate pumps will need to activate at in order to control leachate at the levels proposed.
Part of the initial phases of leachate removal (either to recirculation or off-site disposal)
will be to assess the correct elevations that extraction pumps need setting to in order to
affect levels at the monitoring points. Typically, as an initial starting point, the extraction
pumps will be set at least 1m below the trigger level.

5.6

Leachate Removal from the Site
Whilst there is no agreement for leachate recirculation to be undertaken at the site,
leachate may be managed by off-site disposal at suitably licensed facilities.
Even with a recirculation system, a situation may arise whereby leachate may need to
be removed from the site. Such a situation could occur if leachate recirculation were not
providing a sufficient outlet for extracted leachate (such as may occur when the volume
extracted is too high for the recirculation system). Recirculation systems may also be
unavailable when undergoing routine maintenance.
In the event that leachate is removed from the site, it will be disposed of in suitable
permitted disposal / treatment facilities, and will be carried by registered waste carriers
in suitable vehicles. A record will be maintained of volumes leaving the site, and these
records will be reported to the EA as per the requirements of the environmental permit.
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INSPECTION, MAINTENANCE AND SERVICING
It is important for the continued smooth operation of the leachate management
infrastructure that the component parts of the system are subjected to routine inspection,
maintenance and where necessary, servicing.

6.1

Inspection
Both the environmental permit and the EMS require that routine site operations are
inspected on a daily basis, as set out in procedure SHE-OP-06 - Site Daily Inspections
V1.0. The results of daily inspections are to be recorded on the Site Daily Record form,
copies of which will be retained on site.
Site specific Site Daily Records will be created by the Site Manager/Supervisor and be
approved by the SHE Advisor and Senior Management before they are used on site.
Hard copies of the Site Daily Records are available in the site office and completed on a
daily basis by the Site Supervisor and/or the Site Manager. Some sites may be required
to carry out additional weekly inspections subject to their WP and EP. These weekly
checks are carried out in the same way as the daily inspections but on a weekly
frequency.
Once a daily/weekly inspection has been completed all sections of the Site Daily Record
must be checked by the Site Manager and signed off. Any issues raised must be noted
on the Site Daily Record and investigated thoroughly, with the appropriate corrective
actions taken. Where appropriate these should be added to the Site Improvement Plan.
The Company employs suitably qualified and experienced staff to manage its sites in
order that they can use their experience and judgement to decide when conditions are
such that remedial actions are required.
It is ultimately the decision of the Site
Manager/Supervisor on what appropriate measure/actions are to be taken to address
issues which have been identified by the Site Daily Inspection.
In cases where issues/problems have been identified as serious, i.e. causing the site to
breach its EP, likely to cause adverse effects to the surrounding environment and/or the
health and safety of the general public/site operatives, the Site Manager must report the
issue/problem to the SHE Advisor and/or Senior Management. Where appropriate the
EA or NRW will also be contacted in accordance to the EP requirements.
In addition to the routine checks made as part of day to day management of the site,
some aspects of engineering or construction will require supervision. This can include
engineering works such as pipe welding or leachate well construction. Details of the type
and extent of such inspections will be included in the Construction Quality Assurance
(CQA) Plan or Method Statement (MS) prepared in advance of such works.

6.2

Maintenance & Servicing
In order that the leachate extraction and recirculation system continue to perform as
required, it will be necessary to carry out routine maintenance on those components of
the system, like pumps, that are subject to wear. Submersible pumps will be serviced
as required, either under a service exchange agreement, or by means of in-house
facilities (Enovert currently services some pumps at its Greatness site).
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LEACHATE MONITORING
To demonstrate that the site is performing in accordance with the design parameters
established in the HRA that was submitted and reviewed as part of permit application, a
thorough schedule of environmental monitoring is required to be carried out.

7.1

Leachate Monitoring Requirements
The monitoring requirements are set out (but not limited to) in Schedule 3 of the
Environmental Permit (EP) and form the Environmental Monitoring Programme (EMP).
The EP and EMP for Barling requires that the following leachate monitoring is carried for
leachate level (Table S3.1 of the EP);
Table S3.1 Leachate level limits and monitoring requirements
Monitoring point reference/ Description
Area 2: LMW1, SU21

Limit

Monitoring
Frequency

0 mAOD

Area 3: SU10
Area 4: LWM4
Area 5: BALGLMW4
Area 6 + Area 7: LWM5
Area 8: SU28
Area 9: new monitoring point to be installed*
Area 10: new monitoring point to be installed*

Monthly

Monitoring method
In accordance with Environment
Agency
document
LFTGN02
(February 2003) ‘Guidance on
Monitoring of Landfill Leachate,
Groundwater and Surface Water’ or
such other subsequent guidance as
may be agreed in writing with the
Environment Agency.

2 mAOD

Area 11: new monitoring point to be installed*
Area 12: LMW14
Area 13: SU16
Area 14: SU17
All monitoring locations at the locations shown on BAR 7-20 dated 04/0820
* New monitoring points are to be installed into areas 9, 10 and 11. Once installed, the Operator shall understand that they
will be incorporated into Table S3.1 and thus form part of the permit.

and leachate quality (Table S3.8 of the EP);
Table S3.8 Leachate – other monitoring requirements
Monitoring point
reference or
description

Parameter

Monitoring
frequency

Monitoring standard or
method

Other
specifications

Operational Cells or Phases (Any cell or phases that do not have a final engineered cap agreed in accordance with
condition 2.5)
Ammoniacal Nitrogen, Arsenic,
BOD, Cadmium, Calcium,
At leachate compliance
Chloride, Chromium, COD,
points as listed in table S3.1.
Copper, Electrical Conductivity,
MEPP
Quarterly
Iron, Lead, Magnesium,
None
Manganese, Nickel, pH,
As specified in Environment
Potassium, Sodium, Total
Agency Guidance LFTGN02
Alkalinity, Total Sulphates, Zinc
‘Monitoring of Landfill
MEPP
Hazardous substances
Annually
MEPP
Depth to base (mAOD)
Annually
Non-Operational Cells or Phases (Any cell or phases that have a final engineered cap agreed in accordance with
condition 2.5)
Ammoniacal Nitrogen, Arsenic,
At leachate compliance points
BOD, Cadmium, Calcium,
as listed in table S3.1. As
Chloride, Chromium, COD,
specified
in
Environment
MEPP
Annually
None
Copper, Electrical Conductivity,
Agency Guidance LFTGN02
Iron, Lead, Magnesium,
‘Monitoring
of
Landfill
Manganese, Nickel, pH,
Leachate, Groundwater and
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Potassium, Sodium, Total
Alkalinity, Total Sulphates, Zinc

7.2

MEPP

Hazardous substances

Once every
four years

MEPP

Depth to base (mAOD)

Annually

Surface
Water’
(February
2003), risk assessments for
your environmental permit
(www.gov.uk), or such other
subsequent guidance as may
be agreed in writing with the
Environment Agency

General Requirements
All environmental monitoring is carried out in accordance with the requirements of
procedure SHE-OP-02 - Environmental Monitoring v1.1.
Details of weather conditions (and tidal conditions if applicable) during the sampling
exercise should be noted. Operatives must wear PPE and follow the advice given in the
relevant Risk Assessments.
All equipment to be used is to be calibrated as necessary and to be in good working
order. Calibration records should be kept. All equipment, including bailers, dip meters
and sampling poles, will be dedicated for either clean water or leachate monitoring to
prevent cross contamination of samples.
Samples are to be obtained from all appropriate monitoring stations as specified on the
EMP. If no sample is obtained from a monitoring station the reason, along with any other
details, should be noted. Any unusual or unexpected occurrences concerning a
monitoring station should be noted and reported to Environmental Data Manager (EDM)
and the Site Manager as soon as practicable.
At the end of the sampling exercise, all samples must be stored in a fridge until
dispatched to the laboratory or subjected to on-site analysis (if applicable). All samples
being dispatched to a laboratory must be sent as soon as practicable, such that they
arrive within 72 hours of the sample being taken, and accompanied by the relevant
paperwork and ice packs.
Samples of leachate are to be collected using one of the methods set out in the sections
below. Methods of sample collection other than those contained within this document
should be agreed with the EA prior to implementation. Before sampling commences,
ensure that sufficient new sample bottles (glass or plastic, as required), filters and other
necessary items of equipment (sample boxes, ice packs etc.) are available. All bottles
(except laboratory supplied bottles containing an appropriate fixative) are to be rinsed
with a portion of the sample medium prior to obtaining the final sample. All samples are
to be labelled with the appropriate information. This can be in the form either of preprinted ID specific labels issued by the laboratory, or by the use of waterproof marker
and blank labels.

7.3

Taking of Leachate Samples
Due to the nature of the liquid being sampled, appropriate PPE, as detailed in the
relevant Risk Assessment, must be worn when sampling leachate. Care must be taken
when removing equipment from leachate wells so that splashing / spilling is avoided.
Leachate is either sampled by lowering a sample pot into the leachate well via an access
hole in the headworks, or else via taps fitted into the extraction / recirculation or discharge
pipework.
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Sampling via Headworks
Leachate wells are extended in advance of waste placement, and therefore can often
stand proud of the surrounding waste surface. Whilst Operational staff endeavour to
leave leachate wells readily accessible (using earth embankments etc), safe access is
sometimes not yet in place. Where safe access is not available, and where a well cannot
be accessed without resorting to climbing, then the well should be ignored and the Site
Manager & EDM made aware of the situation. The omission of the well from monitoring
should be recorded in the Fieldwork Log.
Some leachate wells may be connected to the landfill gas extraction system, in which
case they will have sealed headworks. Those wells which are under extraction but which
require access for sampling will be fitted with appropriate access points - usually 150mm
screw on caps. If appropriate access points are not fitted, then under no circumstances
should headworks be removed without first consulting the Site Manager /Supervisor.
If the leachate well is under extraction, the well should be isolated using the valve which
will be fitted into the extraction pipework. The position of the valve should be noted so
that it can be returned to the same position after sampling has been completed. If the
well is not isolated and the well is opened, there is a risk that air (and therefore oxygen)
will be drawn into the landfill gas extraction system.
When releasing / removing the lid, care should be taken to avoid standing over or
downwind of the opening. It is generally considered best to position the body across or
to the side of the dominant wind direction to ensure that any odours / fumes can be blown
clear.
When a lid is first opened, pausing briefly before starting sampling will often allow any
fumes / odours to clear. Avoid sampling at head height as this can lead to spilling of
samples when retrieving them. If access is such that this is unavoidable, additional care
should be taken and suitable eye protection worn.
The sample pot should be lowered slowly into the chamber, taking care to avoid swinging
the line in case it becomes entangled with leachate extraction pipes and cables. The pot
should be allowed to sink into the leachate for a second, then slowly retrieved.
As the pot reaches the lid, care should be taken that the pot is lifted clear so as to avoid
spills. If the pot has become entangled and cannot be retrieved, avoid excessive pulling
as this could damage other infrastructure in the chamber. It is preferable to contact the
Site Manager and arrange for the sample pot and leachate chamber equipment to be
removed as soon as possible.
Carefully fill the necessary number of sample bottles with the sample. Take care that
sample bottles are filled to the lid and that an airspace is avoided. This can be done by
gently squeezing the bottle as the lid is fitted. If required, carry out field analysis on
sample as dictated by the EMP and manufacturer’s instructions for the equipment (i.e.
conductivity probe, pH meter).
Once sampling is completed, the lid should be secured, and any landfill gas isolating
valves returned to their original positions.
Sampling via Taps in Pipework
Where leachate is being extracted from leachate wells, taps are often fitted into the
carrier pipework to enable sampling. Where taps are not present, it may sometimes be
possible to disconnect pipes at a suitable location to enable a sample to be taken. Prior
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to disconnecting any pipework, the Site Manager/Supervisor should be contacted to
make certain that temporary disconnection is allowable. If this cannot be confirmed, then
no pipework should be interfered with.
Leachate within extraction pipework may be under pressure, so care should be taken
when opening taps or disconnecting pipes so that leachate does not spray onto clothing
or equipment.
Sample bottles should be filled as described earlier, and the tap closed or pipework
reconnected.
7.4

Obtaining Measurements of Leachate Level (‘Leachate Dipping’)
In order to avoid cross-contamination, it is important that separate dip meters be used
for the dipping of groundwaters and leachates. Under no circumstances should a dip
meter used to measure leachate levels be used in a GW borehole even if cleaned prior
to use.
Leachate wells are extended in advance of waste placement, and therefore can often
stand proud of the surrounding waste surface. Whilst Operational staff endeavour to
leave leachate wells readily accessible (using earth embankments etc), safe access is
sometimes not yet in place. Where safe access is not available, and where a well cannot
be accessed without resorting to climbing, then the well should be ignored and the Site
Manager & EDM made aware of the situation. The omission of the well from monitoring
should be recorded in the fieldwork log.
Some leachate wells may be connected to the landfill gas extraction system, in which
case they will have sealed headworks. Those wells which are under extraction but which
require access for sampling will be fitted with appropriate access points - usually screw
on caps. If appropriate access points are not fitted, then under no circumstances should
headworks be removed without first consulting the Site Manager/Supervisor.
If the leachate well is under extraction, the well should be isolated using the valve which
will be fitted into the extraction pipework. The position of the valve should be noted so
that it can be returned to the same position after sampling has been completed. If the
well is not isolated and the well is opened, there is a risk that air (and therefore oxygen)
will be drawn into the landfill gas extraction system.
When releasing/removing the lid, care should be taken to avoid standing over or
downwind of the opening. It is generally considered best to position the body across or
to the side of the dominant wind direction to ensure that any odours/fumes can be blown
clear. When a lid is first opened, pausing briefly before starting sampling will often allow
any fumes/odours to clear. Avoid sampling at head height as this can lead to spilling of
samples when retrieving them. If access is such that this is unavoidable, additional care
should be taken and suitable eye protection worn.
The dip meter shall be slowly unwound, allowing the metallic components of the dip
meter to adjust to the ambient temperature within the leachate well. Whilst being
lowered, the dip meter must be held away from the walls of the leachate chamber as far
as possible in order to minimise the potential for false trigger readings from the damp
walls of the leachate chamber. False readings can be eradicated by reducing the
sensitivity of the instrument (when fitted) and rechecking the dip, or else by the shrouded
dip meters wherever possible.
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When the instrument alarm sounds, the level should be noted, and the instrument raised
and lowered repeatedly to ensure that a consistent level of reading is observed. The level
must be taken from the top of the leachate chamber concrete ring/pipe.
During this process of determining the accuracy of a reading, adjusting the sensitivity of
the instrument can be used as an additional check. The instrument should still sound on
a low sensitivity setting if the true leachate surface has been reached.
If there is any suspicion that the reading obtained is not the true reading, then the test
should be repeated until confidence in the result is achieved. If possible, a comparison
can be made against the previous reading in order to determine whether the level is
correct. If doubt as to the validity of the reading remains, then this should be noted in
the fieldwork notebook. Likewise, if a reading cannot be obtained, for example if the well
was inaccessible, then this should be recorded.
Following the completion of the level determination, any headworks that have been
removed shall be replaced so as to maintain the integrity of the monitoring position.
7.5

Converting Leachate Dips to Level Above Base
Once leachate dip levels have been determined, they need to be referenced to the base
of the site, so as to clearly identify the depth or head of leachate that is present at that
point. The level of leachate above the base of the site can be calculated by subtracting
the dip in metres to the leachate from the total depth to the base of the well.
The depth of the well can be determined either by using known surveyed points (i.e. top
of well and base of chamber), or else by measuring the total depth of the well (‘plumbing’
with a weighted line) or counting the number of concrete chamber rings that are installed.
The height of the leachate well should be checked periodically to ensure that readings
remain accurate.
The sites are surveyed by a third party on a quarterly basis and the drawings are
forwarded to the Technical Team to enable any updated heights to be entered into
calculations.
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DATA HANDLING, NON-CONFORMANCES AND REPORTING
Environmental monitoring has the potential to generate significant amounts of data, and
this data must be stored correctly so that it can be used to generate the reports required
by the EP. In addition, the timely feedback of data to the Site Operations Team is
necessary to ensure that operational performance can be evaluated, amended and
reviewed on site as necessary.

8.1

Reporting Formats & Schedules
It is imperative that the results of leachate dipping should be left with the Site Manager
before leaving site - usually by photocopying the relevant pages of the fieldwork
notebook.
All other results of monitoring should be transferred from fieldwork notebooks / logs to
electronic databases on the Technician’s computer. Likewise, all landfill gas readings
stored on the analyser, and field probe readings stored on a YSI meter or similar, should
be downloaded as soon as possible.
Once data has been organised and recorded it should be sent through to the
Environmental Data Manager (EDM) for processing. The EDM or the Environmental Data
Assistant (EDA) will import the data into the database (currently Monitor-Pro™), where
it can be stored and analysed.
Once laboratory analysis of samples is complete, the results will be emailed to the EDM
both in a suitable database entry format and a PDF reporting format. The EDM or EDA
will import the electronic data into the database and also note down the details of the
laboratory report for the purpose of checking invoices.
The reporting timetable operates on a calendar year, and further details are specified in
the EMP, and set out in the table below;
Frequency

Recipient

Details

Monthly

Internal report to Site
Managers / Management
Team

Monthly (some
sites)

External report to EA

Quarterly

External report to EA

Annually

External report to EA

For sites where there are elevated
leachate levels then updates will be
emailed, including graphs. The relevant
people should be notified of any unusual
results.
Monthly data spreadsheet and any
grouped Schedule 5 reports emailed to
regulator as required by Permit.
Quarterly data spreadsheet and any
grouped Schedule 5 reports emailed to
regulator as required by Permit.
Interpretive
report
to
regulator
summarising monitoring for the whole
year, and including details of fugitive
emissions, and raw material / energy
consumption

The database is a vital tool for the recording of data, analysis of environmental
performance, and to satisfy the reporting requirements of the EP. The database currently
used is the Monitor-Pro system operated by EHS Data. Enovert have used this system
for many years and have staff with significant experience of operating and using the
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system. Additional technical support is offered via a database maintenance contract,
and the system is regularly upgraded and improved.
8.2

Breach of Emission Limits (Schedule 5 Notification)
Emission limits are set in the site’s Environmental Permit, and are listed in the EMP and
set up in the monitoring database. They can be refer to data obtained from field sampling
or laboratory analysis, and can include absolute leachate heights (i.e. a fixed level in
mAOD) and relative leachate heights (i.e. a variable height such as a height above or
below a GW level), as well as concentrations of chemical constituents of a leachate
sample.
It should be borne in mind that many of these limits are set against parameters that are
not primary pollution indicators, or are set at such low levels that the emission limits are
regularly breached by background concentrations.
The database that is used produces an automated notification email immediately when
an emission limit is breached, which is sent to the EDM, the EDA, the relevant Site
Manager and Area Manager. The information from the email can then be entered into a
spreadsheet for the purpose of recording breaches and subsequent investigations and
actions taken. The breaches are checked against historical data to identify breaches
that occur very frequently and have previously been determined as not related to the
site, compared to new or unusual breaches that require further investigation.
Further investigation and actions may include some or all of the following, depending on
the nature of the emission limit breach:


For a laboratory result, the laboratory will automatically repeat the test;



The results for the same parameter in the surrounding monitoring points will be
reviewed, i.e. adjacent wells;



Results for the breaching parameter and other pollution indicators will be reviewed
graphically to see if any trends are becoming apparent;



A visual inspection will be undertaken of the monitoring point;



Frequency of monitoring may be increased in the short or long term;



The laboratory test suite may be increased in the short or long term;

All breaches of emission limits as set in the Environmental Permit must be reported to
the EA using the Schedule 5 Notification Form.
The Schedule 5 Notification process is not just limited to the handling of
environmental monitoring data, nor is it just for the use of the Technical
Department.
Schedule 5 Notifications are to be used for all incidents and events that fall within
the remit of the Environmental Permit, and can be raised by the Site Supervisor
/ Site Manager. In these circumstances, the process outlined in this procedure
will be followed, and the Environmental Data Manager informed.
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The Schedule 5 form states that all notifications must be made within 24 hours of
detecting the emission or breach, unless otherwise agreed with the EA. If the breach of
emission limits has been identified as new, unusual, and is a primary pollution indicator,
then notification must be made within 24 hours of detection or as soon as possible
thereafter. Some EA Officers may require all breaches to be reported in this timescale,
refer to the EMP for guidance. Generally lower priority breaches can be grouped together
in monthly or quarterly reports per site as agreed with the relevant EA officer.
All notifications must use a standard reference system that identifies the site (e.g. BARL),
the notification number (001, 002, 003 etc), the current version of the notification (i.e. v1
- initial notification, v2 - first update, v3 - second update etc) and either the date of the
emission (dd/mm/yyyy) or the period that a grouped notification refers to.
Once a notification for a monitoring location has been raised, all subsequent emission
breaches (for the same emission) shall be raised under the same reference number.
Each time the original notification is updated, the version number (v1, v2, v3 etc) will be
updated.
Contents of Schedule 5 Notification
The Schedule 5 Notification form is split into 2 sections; Part A, which contains a brief
summary of the emission breach or event and which must be completed at the time of
initial notification; and Part B which contains more in depth detail and which is completed
as soon as the information becomes available / known.
Part A is split into 3 sections:
a)

‘Notification requirements for any malfunction, breakdown or failure of equipment or
techniques, accident, or fugitive emission which has caused, is causing or may
cause significant pollution (within 24 hours)’

This section is completed in the event of either a breakdown in essential plant (e.g. landfill
gas utilisation plant); an emission for which there is no permit limit (e.g. a leachate
spillage to controlled waters); or an accident (e.g. a fire within the waste). All of these
instances require that significant actual or potential pollution is / may be occurring.
b)

‘Notification requirements for the breach of a limit (within 24 hours unless otherwise
agreed)’

This section is completed in the event of a breach of an emission limit that is contained
within the permit (e.g. exceedance of a leachate level).
The notification must be sent within 24 hours of the breach being detected, unless
otherwise agreed with the Environment Agency. Any agreements made under this will
be recorded in the Environmental Monitoring Plan. Note that for practical reasons we
take the 24 hours as beginning when the data is imported in to the Monitor-Pro database
and the database then flags up the breach.
c)

‘Notification requirements for the detection of any significant adverse environmental
effect (within 24 hours of detection)’

This section is completed in the event that environmental monitoring or site operations
detect any significant adverse environmental effects in the environment around and
about the site.
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This includes determinands or substances for which there is no trigger; or situations that
arise and for which there is no obvious cause (e.g. a significant sudden increase in pH
levels within a borehole; a serious and unexplained deterioration in water quality in a
stream running adjacent to the site).
Part B of the form is completed as soon as more detailed information about the situation
has been gathered or has become available. It would include the results of any additional
monitoring that was conducted following the initial discovery of the situation, or additional
actions that have been proposed as a result of the additional monitoring.
Regardless of which section the notification is received under (a, b or c), all parts of that
section must be completed as far as possible. Once raised, copies of all Schedule 5
Notifications are to be emailed to the EDM, the Site Manager and the Area Manager.
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ACCIDENTS PREVENTION & EMERGENCY RESPONSE
In order to minimise any risk to the surrounding environment, the safety of the leachate
management infrastructure will be ensured through careful design and construction,
competent management and suitable emergency response if required.

9.1

Design & Construction
Careful design, construction and use of the leachate extraction and recirculation system
is essential to ensure that the risk to the environment is minimised as far as possible.
Pipework routes, locations and design details will be recorded on a plan, and updated /
amended as required. Pipework will be located away from surface water drains, and
mechanical joints in pipework runs (i.e. joints which are not welded / fused) will be
avoided in any sub-surface locations.
All pipework will be formed from HDPE / MDPE which is resistant to corrosion from the
leachate within. Pipework lengths will be welded / joined as per the current methodology
used to install leachate carrying pipework across the landfill site. All fittings will be
designed to be resistant to leachate, and physically robust enough to withstand normal
wear and tear. Where pipework runs are at risk of damage, such as at road crossings
etc. they shall either be buried and surrounded by suitably graded backfill (e.g. screened
sand / topsoil), or placed within suitable protective structures (e.g. steel pipes).
Pipework and fittings will be subjected to daily inspection in accordance with the
management procedures already in place at the landfill site. The results of inspections
will be maintained in the site diary (or daily / weekly record sheets).
Spill kits will be available on site and site staff will be trained in their use

9.2

Management
Landfilling operations are covered by an industry corporate competency scheme which
will cover the operation of the leachate extraction / recirculation system. Enovert operate
leachate management systems at many other landfill sites and have the necessary inhouse skills to operate and manage these.
In addition to the competent scheme, the operation of the landfill site itself is already
covered by a comprehensive Environmental Management System and the leachate
extraction / recirculation system will be included in this. This system includes written
procedures for investigating accidents, near misses and non-conformances, and for
identifying and implementing corrective actions.
All plant and equipment in operation at the site is routinely inspected to ensure that it
operates in accordance with design parameters. There is a planned maintenance and
servicing regime for all relevant items, and relevant infrastructure will be covered by this.
The EMS in place at the site requires that maintenance regimes are in place and are
followed.

9.3

Emergency Response
In line with the requirements of both the Environmental Management System (EMS) and
the Environmental Permit (EP), an Emergency Response Plan is in place at the site

Enovert South Limited

38

November 2020

Barling Marsh Landfill Site

Leachate Management Plan v2.0

which covers a range of potential emergency scenarios. A copy of this plan is shown
below.

Much of the emergency response plan relates to incidents or accidents outside of the
scope of this document. The most relevant emergency procedure is EMG-WI-007,
Emergency Procedure for Dealing with Spillages, a copy of which is shown below.

Enovert South Limited

39

November 2020

Barling Marsh Landfill Site

Enovert South Limited

Leachate Management Plan v2.0

40

November 2020

DRAWINGS

