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Sweco UK Limited (Sweco) were appointed as lead designer for GRAHAM onto the National Highways regional
delivery framework, which includes delivery of a design and build project that will improve Junction 28 of the
M25.

As part of this appointment Sweco were tasked with preparation of the application for a new bespoke Deposit
for Recovery (DfR) Environmental Permit for the M25 Junction 28 Improvements with works taking place at
Grove Farm, Brentwood, CM14 5NG. The site is located at and around National Grid Reference 556410 192540
(the Site).

1.1 The Scheme
The Scheme was announced by National Highways in July 2017 and comprises the following elements:

· The creation of a new two-lane loop road with hard shoulder, for traffic travelling from the M25 anti-clockwise
onto the A12 eastbound

· The realignment of the A12 eastbound exit slip road and M25 anticlockwise entry slip road to accommodate
the new loop road

· The provision of a bridge (Alder Wood bridge) over M25 anti-clockwise entry slip road to facilitate the new
loop road

· The provision of an overbridge (Grove bridge) at the A12 eastbound exit slip road to allow the proposed
loop road to join the A12 eastbound carriageway

· Diversion of a high-pressure gas main

· Diversion and undergrounding of a section of UKPN high voltage overhead line

· Other minor utilities diversions

· The creation of three new attenuation ponds and associated drainage facilities

· Realignment of the Ingrebourne River and sections of the Weald Brook and an area for ecological
compensation to provide mitigation for the impacts of the Scheme on biodiversity resources

· An area for compensation to provide mitigation works for the impacts of the Scheme on Maylands Golf Club.

The Scheme converts the use of the existing hard shoulder over the M25 viaduct to the proposed deceleration
lane and associated diverge configuration. The diverge commences to the north of the existing structure,
consequently requiring no works to the existing railway structure and the existing M25 viaduct.

Following the diverge nose it begins to turn into the adjacent land, north-east of the existing junction. The existing
circulatory / M25 northbound merge will be realigned to pass under the proposed link. The horizontal alignment
continues in a loop while the vertical profile starts to decline from the proposed structure on an embankment
following the existing topography downhill towards the A12.

The overseeing organisation and project sponsor is National Highways, the designer is Atkins, and the building
contractor is GRAHAM.

Figure 1.1 below illustrates the key aspects of the scheme. Further details regarding the site location and setting
are presented in Section 1.2.

1. Introduction
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Figure 1.1: Scheme Plan

1.2 Site Description & Location
The following sections provide a summary of the Site’s current and historical land use, geological and
environmental setting. This section is primarily based on information presented within the report prepared by
Atkins entitled, Regional Investment Programme M25 Junction 28 Improvements, Ground Investigation Report,
dated 26/11/2020 (the GIR). Where other sources have been used these have been documented below.

1.2.1 Site Location
As shown in Figure 2.1, the Scheme is located between Brentwood and Romford, on the border of London
Borough of Havering and Brentwood Borough Council. Junction 28 is one of the major improvement projects
planned within the south east and will provide better access towards Essex and London, as well as connecting
Brentwood, Chelmsford, Colchester and Suffolk with London and other key destinations. Construction is
scheduled to begin in late 2022.
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Figure 2.1: Scheme Location

Detailed, large scale plans showing the site location are presented in the following document, M25 J28
Improvements DfR Permit: Figures & Drawings.

The historical Brook Street landfill is located beneath the site and extends approximately 350m north-west of
Junction 28. The landfill is recorded to have accepted inert waste associated with the construction of the M25
prior to 1983. During a preliminary ground investigation for the Scheme, waste material encountered within the
historical landfill was found to comprise mostly inert waste materials.

In addition, unauthorised waste materials from the Grove Farm waste transfer station have been deposited on
top of the historical landfill, within the northern part of its footprint. These are currently being investigated by the
Environment Agency, however; it is anticipated that the Scheme construction will have to be undertaken prior to
completion of the investigation.

As part of the construction works, excavations within the footprint of the historical Brook Street landfill and the
unauthorised waste deposits will be required to enable construction of the M25 on-ramp, new loop road,
drainage pond and a site compound. It is proposed that controlled wastes arising from excavations within the
footprint of the historical Brook Street landfill are to be re-used on site as fill material beneath the new M25 Loop
Road South. The location of the historical Brook Street landfill is shown in Figure 2.2

The purpose of this Environmental Site Setting Design report is to support the application for a Deposit for
Recovery permit to allow controlled waste arising from excavations within the former Brook Street landfill and
the unauthorised waste deposits to be re-used within the Scheme.
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Figure 2.2: Brook Street landfill location & the Scheme

1.3 Recovery of Waste
The proposed re-use of controlled waste materials falls within the classification of activities undertaking the
disposal, recovery or a mix of disposal and recovery of non-hazardous waste.

As part of the application for a Development Consent Order for the Scheme, Atkins has entered into a permit
pre-application consultation with EA (Pre-application Reference: EPR/KB3001MB/A001). As part of the pre-
application discussions, a Waste Recovery Plan (WRP)1, was submitted to the Environment Agency’s National
Permitting Service (NPS) on 30 April 2021.

Correspondence dated 12 May 2021 (see Appendix 1) confirms that the EA has assessed the proposed re-use
of controlled wastes to meet the definition of a waste recovery operation. Based on the above, a relevant Permit
will be required prior to operation.

1.4 Purpose of Re-Use of Waste in The Scheme
The controlled waste which is intended for re-use within the construction works will be used as fill beneath the
new M25 Loop Road South. The location where the controlled waste will be placed is shown in red in Figure
1.3. below.

1 Atkins, M25 Junction 28 Improvements, Waste Recovery Plan, Highways England, 30 April 2021
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Figure 1.3: Controlled wastes re-use location

It is intended that the aims of those elements of the proposed Scheme requiring recovery for disposal of
controlled waste will be achieved by implementing the following construction methodology:

The earthworks plan for the scheme and the areas subject to operation under a bespoke DfR Environmental
Permit are presented in the Atkins Waste Recovery Plan2 and is summarised below.

Phase 1 will involve excavation and movement of approximately 8,056m3 (14,500 tonnes) of controlled waste
which will be re-used for the construction of the new M25 Loop Road South and 10,000m3 (18,000 tonnes) of
Alluvium from the pond area to be re-used for the construction of the environmental bund.

2 Atkins, M25 Junction 28 Improvements, Waste Recovery Plan, Highways England, 30 April 2021
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Figure 1.4: Earthworks Phase 1

During Phase 2 approximately 12,442m3 (22,400 tonnes) of controlled waste will be excavated from the
construction of the M25 on-slip and re-used for the construction of the M25 Loop Road South, and approximately
10,000m3 of Alluvium will be excavated from the M25 on slip and re-used for the construction of the
environmental bund.

Figure 1.5: Earthworks Phase 2

Phase 3 will involve excavation and movement of approximately 11,733m3 (21,120 tonnes) of controlled
waste from the M25 on-slip to be re-used for the construction of the new M25 Loop Road South.
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The total excavation volume equates to approx. 32,230m3 (58,000 tonnes).

Figure 1.6: Earthworks Phase 3

1.5 Waste Volumes & Types
The proposed volumes of controlled waste material which will be excavated from the historical Brook Street
landfill and the unauthorised waste deposits as part of the construction works are detailed in Table 1.1 below.

Table 1.1 – Controlled Waste Cut Volumes

Location Area m2 Cut Volume m3
Loop Road 33,657 4,884

M25 NB On Slip 28,833 19,291

Pond 2 3849 7,362

Pond 2 Access 668 687

Pre-earthworks ditch 8 289 7

Total 32,231

Fill volumes for the M25 Loop Road South are detailed in Table 1.2 below.

Table 1.2 – M25 J28 South Loop Road Fill Volumes

Location Area m2 Fill Volume m3 Fill Material

M25 Loop Road
South 33,322

32,231 Controlled waste arisings from Brook Street landfill, comprising of soft to stiff,
greyish brown mottled orangish brown slightly sandy slightly gravelly clay.

6,738 Site-won Alluvium and London Clay, imported structural fill (6N)

Total 38,969
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1.6 Waste Acceptance
The following section summarises the wastes to be included under the DfR Environmental Permit. The waste
acceptance procedures set out in this document also form part of the environmental management system3

The wastes that are covered by the permit have been described (characterised) and are set out in the waste list
below. The waste acceptance procedures ensure that the wastes:

· are suitable for the recovery activity within the proposed scheme;

· are appropriate and allowed by the environmental permit; and

· have been considered in the environmental risk assessment in the permit.

The waste materials being used are classified using WM3 guidance4 as non-hazardous waste with the six-digit
waste code from the following categories of waste on the List of Wastes (Table 1.3).

Table 1.3 Waste List

Code Description

17 05 Soil, stones and dredging spoil

17 05 04 Soil and stones other than those mentioned in 17 05 03

19 WASTES FROM WASTE MANAGEMENT FACILITIES, OFF-SITE WASTE WATER TREATMENT PLANTS AND THE
PREPARATION OF WATER INTENDED FOR HUMAN CONSUMPTION AND WATER FOR INDUSTRIAL USE

19 12 Wastes from the mechanical treatment of waste (for example sorting, crushing, compacting, pelletising) not otherwise
specified

19 12 12 Other wastes (including mixtures of materials) from mechanical treatment of wastes other than those mentioned in 19
12 11.  Specifically, the excavated spoil that has been sorted and reinstated back into the final location.

No other wastes are acceptable and only ‘site won’ soils will be used as backfill / reinstatement.  Waste will not
be imported to the site from outside of the Environmental Permit site boundary.

Wastes with the following physical attributes are excluded from the permit:

· wastes consisting solely or mainly of dusts, powders or loose fibres; and

· wastes that are in a form which is either sludge or liquid.

With respect to 19 12 12, the reasoning for selection of this waste code is to allow the deposit of what would
ordinarily be described as 17 05 04 which has been subjected to mechanical treatment by sorting.

1.7 Permitted Activities
The permitted activities as listed in Annex II of the Waste Framework Directive (2018)5 are to cover the
excavation of controlled waste arisings from Brook Street landfill, storage and backfill / reinstatement are set out
below. Where treatment of the excavated materials is carried out, this will be in accordance with a separate
environmental permit for the mobile plant operator to carry out this activity. This treatment activity does not form
part of the intended activities associated with this DfR activity.

3 Sweco UK Limited, M25 J28 Improvements DfR Permit, Environmental Management System, December 2021

4 Environment Agency Guidance on the classification and assessment of waste, Technical Guidance WM3, December 2021
5 Waste Framework Directive 2008/98/EC (WFD) as amended in 2018
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· R13 Storage of wastes pending any of the operations numbered R3 and R5 (excluding temporary storage,
pending collection, on site where the waste is produced).

· R3 Recycling/reclamation of organic substances which are not used as solvents (including composting and
other biological transformation processes).

· R5 Recycling or reclamation of other inorganic materials.

Note: R3 and R5 are both included to recognise that the controlled and uncontrolled wastes present comprise
a range of inorganic and organic matter.
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2.1 Evidence Waste Matches Description
The description of the wastes proposed to be used for backfill within the DfR Permit must match waste provided
within the waste list. Visual checks of each load will be undertaken as minimum before it is accepted as suitable
to be used for reinstatement in the Work Areas.  Records of haulage loads in the form of waste transfer notes
will be maintained and kept for the duration of the works and two years thereafter. The records will be made
available for Environment Agency inspection and also collated for the permit surrender.

2.1.1 Storage of Waste
The waste will be stored in areas where it is not likely to be contaminated by any off-site sources of
contamination, and not likely to adversely impact any sensitive receptor, such as a water course or ecologically
sensitive area, as far as reasonably practical.

Any waste that appears to have been contaminated during storage will be segregated in a quarantine area and
subject to further testing and assessment made against the importation criteria, set out later in this document.
The suspect waste will only be used as backfill in the Work Areas should sufficient evidence be presented that
it is suitable for use in the scheme. Should testing identify any material that is unsuitable for use, it will be
removed from site for recovery or disposal, as appropriate, in accordance with the waste hierarchy.  Specific
details relating to this process are detailed within the Environmental Management System and CEMP.

2.1.2 Rejection Process
GRAHAM will operate the site in accordance with a strict waste acceptance and rejection process. Each load
will be visually inspected. The load will be quarantined pending either further investigation and sampling or
complete rejection if it is not considered possible to easily prepare the waste for re-use and meet the earthworks
specification requirements.  Complete rejection will require removal from site for off-site recovery or disposal, as
appropriate, in accordance with the waste hierarchy.

2.1.3 Evidence Waste is Suitable for Acceptance
Waste classification testing has been carried out on the materials present beneath the site and to be included
as part of the Scheme. A summary of this exercise is presented in Section 2.1.10. Pre-acceptance testing for
chemical suitability will be carried out ahead of reinstatement activities.

Material to be emplaced following excavation will be subject to visual inspection in accordance with the Rejection
Process (see Section 2.1.2) and the quality assurance requirements set out within Series 600 of the Specification
for Highways Works (SHW) regarding suitability for use from an engineering standpoint.  Further commentary
is provided in Section 3.3 Waste Characterisation.

A number of ground investigations have been undertaken with data recovered to allow assessment of
contamination potential and to develop a waste classification for the controlled wastes from the former Brook
Street landfill and the recently deposited uncontrolled wastes.

The following ground investigations have been used to determine suitability of material for reuse:

· Preliminary Sources Study Report Ref. HE551519-ATK-HGN-2-RP-C-4400-C02, Atkins Ltd., August 2017
(HAGDMS No. 29585).

· Factual Report on Ground Investigation Ref. 35403/02 Rev D, Geotechnical Engineer Ltd., April 2020
(HAGDMS No. 31866).

· Ground Investigation Report Ref. HE551519-ATK-VGI-ZZ-RP-VG-0001-P01, Atkins Ltd., June 2020
(HAGDMS No. 31865).

The decision not to undertake further chemical and physical testing for contamination purposes reflects the
waste code (17 05 04: soil and stones) applied for, the single source of wastes from within the Scheme and the
high degree of characterisation and description available for the waste materials.

2. Waste Acceptance Procedure



Sweco |

Project Number: 65202055

Date: 23/12/2021 Ver: 3

Document Reference: \\sweco.se\gb\lds01\project\6532\65202055\003\04 deliverables management\reports & presentations\waste
permitting\dfr permit application\waste acceptance procedures - final_dec 21.docx

14/25

2.1.4 Preliminary GI Summary
The preliminary GI was carried out on-site in 2019 in the north-west quadrant of Junction 28, where recently
deposited waste material had been identified during a site walkover in 2017.  At that time the material took the
form of stockpiles that were noted to have been spread across this part of the site on subsequent walkovers.

The area of recently deposited waste material covers the northern portion of the historical Brook Street landfill.

The preliminary GI comprised ten trial trenches, six shallow hand pits and two dynamic samples. A total of 37
no. geo-environmental soil samples were sent to a laboratory for analysis (the chemical results are summarised
below).  Headspace screening of each stratum sampled for geo-environmental testing was undertaken with a
photo-ionisation detector (PID) for concentrations of ionisable volatile organic compounds (VOCs). The
preliminary GI did not include groundwater monitoring or sampling, surface water sampling or ground gas
monitoring.

An assessment of the risk to human receptors and surface water receptors was undertaken by comparing the
results of chemical testing of the soil samples against appropriate Generic Assessment Criteria (GAC). Full
details of the preliminary GI are provided in the preliminary ground investigation report, the main pertinent
findings included:

· The material encountered within the former landfill and recently deposited waste material mostly comprised
inert waste materials (wood, glass and brick);

· All geo-environmental headspace test readings taken were <10ppm therefore the potential effect on human
receptors from hydrocarbon vapours in the area was considered to be limited;

· Asbestos was identified in four of 105 soil samples screened for asbestos. The asbestos was not
concentrated within a particular geographical location nor associated with a particular stratum but were
generally associated with the more recent deposition of waste materials within the top 1.00m bgl and not
the historical landfilling;

· A marginal exceedance of the human health generic assessment criteria (GAC) for public open space was
identified for beryllium at one location within the historical landfill material at 2.50m to 3.00m bgl. As the level
of exposure to end users at this location (cutting for a new slip road) would be far less than the GAC for
public open space (parks) assumes, the exceedance was not considered to be of concern, and;

· Elevated concentrations of metals and inorganics were identified within soil-derived leachate samples, when
compared to Freshwater Environmental Quality Standards (EQS-f) as set out in the Water Framework
Directive (although the assessment did not consider bioavailability and so is considered conservative). At
the time of the investigation no continuous shallow groundwater was identified, and the strata encountered
comprised predominantly clay, it was therefore considered to have limited potential for the migration of
contamination to the surface water and groundwater receptors within the study area.

2.1.5 2019 Scheme Specific Ground Investigation Summary
The 2019 Scheme specific Ground Investigation comprised 91 no. intrusive positions, of which 21 no. ground
investigation positions were located with the area of the historical Brook Street Landfill. The ground investigation
is detailed in Atkins 2020 Ground Investigation Report.  Only the ground investigation locations located within
the footprint of the historical Brook Street Landfill are considered relevant and are summarised below.
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Table 2.1 Summary of Exploration Holes (2019 GI)

Exploration Hole Positions Abbreviation Number of positions Range depths (m bgl)

Dynamic Sample with Rotary Coring DS + RC 8 10.65 – 40.75

Windowless samples WLS 6 3.00 – 10.45

Trial Pits TP 7 1.20 – 4.00

The number and location of samples taken were as per the Atkins GI Specification and under direction of the
Investigation Supervisor on site.

Wells for groundwater monitoring and sampling were installed in 6 no. exploratory boreholes and the details are
summarised in Table 2.2 below. Wells from the preliminary GI (ATK-P-101 and ATK-P-102) have been added
for comparison.

Table 2-2 Well installation summary

Well ID Ground level
(m AOD) Strata screened Screen (m

bgl)
Screen (m

AOD)
ATK-003 39.95. Made Ground – Recently Deposited Material & Landfill 1.0 - 7.0 32.95 - 38.95

ATK-086 44.55 Made Ground – Recently Deposited Material & Landfill,
Weathered London Clay 1.3 - 5.7 38.85 - 43.25

ATK-087 44.35 Made Ground - Landfill 1.5 - 3.0 41.35 - 42.85

ATK-088 43.55 Made Ground - Landfill 1.5 - 3.0 40.55 - 42.05

ATK-091 41.70 Made Ground - Landfill, Weathered London Clay 1.0 - 6.0 35.7 - 40.7

ATK-092 43.20 Made Ground 2.0 - 5.5 37.7 - 41.2

ATK-P-101 39.95 Made Ground – Landfill 1.0 - 4.0 35.95 - 38.95

ATK-P-102 43.50 Made Ground – Landfill 2.0 - 6.0 37.50 - 41.50

A total of 28 no. geo-environmental soil samples were collected from 21 no. exploratory holes within the footprint
of the historical landfill from depths between ground level to 6.80m bgl. The soil samples were sent to an
MCERT/UKAS laboratory for analysis for a selected suite of the following parameters based on field
observations made during the GI:

· General inorganics: pH, electrical conductivity, cyanide (total and free), sulphate, ammonia (as NH3),
ammonium (as NH4), fraction organic carbon (FOC), total organic carbon (TOC) and total phenols
(monohydric);

· Heavy metals/metalloids: arsenic, barium, beryllium, boron, cadmium, chromium, chromium (hexavalent),
copper, lead, mercury, nickel, selenium, vanadium and zinc;

· Asbestos: Fibrous screening and quantification if the screen is positive;

· BTEX and methyl tertiary butyl ether (MTBE), PAH - speciated EPA-16, TPH-CWG, VOCs and semi-VOCs,
and;

· Soil-derived leachate analysis of pH, electrical conductivity, TOC, dissolved organic carbon (DOC),
sulphate, sulphide, phenols - total (monohydric), cyanide (total and free), ammonium (as NH4), chloride,
antimony, arsenic, barium, beryllium, boron, cadmium, chromium (dissolved, trivalent and hexavalent),
cobalt, copper, iron, lead, manganese, mercury, molybdenum, nickel, phosphorus, selenium, tin, vanadium,
zinc, calcium, magnesium, potassium and sodium.

A sampling strategy was prepared for the 2019 GI, with the purpose to obtain soil samples to develop a
preliminary waste classification of the material that may be excavated during the construction phase and
therefore may require disposal off site. The sampling strategy included a methodology for collecting composite
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samples (COMP) from in-situ material during the ground investigation. These were used for preliminary waste
classification and WAC laboratory data was screened against WAC thresholds.

2.1.6 Human Health Generic Quantitative Risk Assessment (GQRA)
The laboratory chemical analysis results from the geo-environmental soil samples were compared with the GAC
which were taken from the sources detailed below.

The primary source of GAC used for the assessment were the Atkins AtRisk® soil screening values (SSVs)
which have been created using the contaminated land exposure assessment (CLEA) model. SSVs are available
for a variety of standard land uses. Given the size and nature of the proposed development, two separate
assessment scenarios were considered most appropriate depending upon the proximity of the development to
residential properties as follows.

Where residential properties are within 250 m of a sample location, the Public Open Space (POS) (residential)
SSVs were adopted. This scenario, which represents a conservative approach, is relevant for 8 no. of the 28
no. geo-environmental soil samples.

Where residential properties were not present within 250 m of a sample location, the POS (parks) SSVs were
adopted. Taking this into consideration, a total of 20 no. of the 28 no. geo-environmental soil samples were
assessed against the POS (parks) scenario.

No exceedances of the GAC for public open space (parks) were identified in the 20 no. samples that were
assessed using this scenario.

No exceedances of the GAC for public open space (residential) were identified in the 8 no. samples that were
assessed using this scenario.

As reported in the Preliminary Geo-environmental Assessment Report, further Asbestos Containing Materials
(ACMs) were identified during the preliminary investigation within the historic landfill in the north-west of the
Scheme and associated with recently deposited material (4 out of 95 no. samples tested). As with the Main GI,
the ACM detections were from shallow depth (<0.8m) and quantified at <0.001%.  It was concluded that given
the limited and sporadic presence of ACM at concentrations less than the limit of detection, the risk to human
health was low. Further information can be found in the Preliminary Geo-environmental Assessment Report.

Given the nature of the proposed scheme it is unlikely that there will be a pathway to human health receptors
during the operational phase given the predominance of hard-cover and constructed landscaping.

2.1.7 Controlled Waters GQRA
The GQRA was designed to assess the potential risks to the identified controlled water receptors using soil-
derived leachate and groundwater data obtained for the scheme through the preliminary GI and the main GI.

The identified controlled water receptors identified in Sections 2.2 and 2.4 as part of the Environmental
Statement were as follows:

· Superficial groundwater bodies beneath the Scheme and within the study area, including localised
deposits of Alluvium (secondary A aquifer) and Head deposits (secondary (undifferentiated) aquifer)
and the secondary A aquifers associated with the Bagshot Formation and Claygate Member bedrock in
the study area.

· Surface water receptors within the Scheme and study area, including the Ingrebourne River and Weald
Brook.

· Potential new surface water features including attenuation ponds and drainage features.

The potential risks to the identified receptors have been assessed by comparison of 24 soil-derived leachate
and 12 groundwater analytical data sets against Freshwater Environmental Quality Standards (EQS-f) as set
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out in the 2015 Water Framework Directive (WFD) [5]. Where values are not specified within the WFD non-
statutory guidance values have been adopted to assess the potential risk to controlled waters.

2.1.7.1 Soil-derived Leachate Screening Results
The soil-derived leachate sample exceedances of the adopted screening criteria are summarised in Table 2.3
below.

Table 2.3 Exceedances of assessment criteria within soil-derived leachate

Chemical
Parameter

EQS-f
/PNEC
(mg/l)

Max
Conc.
(mg/l)

No. of
excds.2 Location of exceedances (Borehole ID and depth in m bgl)

Ammonium 0.3 9.1 14 (9)
ATK-024 2.50 (MG), ATK-026 1.50 (MG), ATK-036 0.50 (MG), ATK-086 1.80 (MG), ATK-091 3.00 (MG),
ATK-P-001 0.70 (MG), ATK-P-006 0.50 (MG), ATK-P-007 1.20 (MG), ATK-P-007 2.50 (MG), ATK-P-009
0.80 (MG), ATK-P-010 0.80 (MG), ATK-P-101 2.00 (MG), ATK-P-102 1.50 (MG), ATK-P-102 4.20 (MG)

Sulphate 400 2080 21 (18)

ATK-036 0.50 (MG), ATK-044 0.50 (MG), ATK-088 0.50 (MG), ATK-P-001 0.00 (MG), ATK-P-002 0.80
(MG), ATK-P-003 0.00 (MG), ATK-P-004 0.00 (MG), ATK-P-004 0.60 (MG), ATK-P-005 0.00 (MG), ATK-
P-005 0.60 (MG), ATK-P-006 0.30 (MG), ATK-P-006 0.50 (MG), ATK-P-008 0.00 (MG), ATK-P-009 0.00
(MG), ATK-P-010 0.00 (MG), ATK-P-010 0.80 (MG), ATK-P-101 0.20 (MG), ATK-P-101 0.50 (MG), ATK-
P-101 1.00 (MG), ATK-P-102 0.20 (MG), ATK-P-102 1.00 (MG)

Trivalent
chromium 0.0047 0.01 1 (1) ATK-P-102 1.50 (MG)

Iron 1 4.2 8 (4) ATK-024 2.50 (MG), ATK-087 0.50 (MG), ATK-090 1.00 (AL), ATK-091 3.00 (MG), ATK-P-002 0.00
(MG), ATK-P-007 1.20 (MG), ATK-P-101 2.00 (MG), ATK-P-102 2.50 (MG)

Manganese 0.291 0.62 4 (2) ATK-026 1.50 (MG), ATK-036 0.50 (MG), ATK-P-006 0.50 (MG), ATK-P-101 2.00 (MG)

Mercury 0.00007 0.001 2 (2) ATK-P-002 0.80 (MG), ATK-P-102 0.20 (MG)

Notes:

1.  Site specific EQS-f (PNECS) calculated using Environment Agency M-BAT.
2.  Exceedance numbers in brackets () denote number of exceedances previously identified preliminary GI in historical landfill/material deposition area.

2.1.7.2 Groundwater Screening Results
Groundwater samples have been screened against the adopted assessment criteria, exceedances of which
are summarised in Table 2.4.

Table 2.4 Exceedances of assessment criteria within groundwater

Chemical
Parameter

EQS-f
/PNEC
(mg/l)

Max
Conc.
(mg/l)

No. of
excds.

No. of occasions exceeded, Well ID and screen section

Ammonium 0.3 19 21) No.4 in ATK-087 (MG); No.3 in ATK-088 (MG); No.4 in ATK-091 (MG/LC-W); No.4 in ATK-092 (MG/LC-
W); No.3 in ATK-P-101 (MG); No.3 in ATK-P-102 (MG)

Chloride 250 770 9 No.4 in ATK-003 (MG); No.3 in ATK-092 (MG/LC-W); No. 2 in ATK-P-101 (MG)

Sulphate 400 4560 23 No.4 in ATK-003 (MG); No.3 in ATK-086 (MG); No.4 in ATK-087 (MG); No.3 in ATK-088 (MG); No.2 in
ATK-089 (AL); No.4 in ATK-092 (MG); No.3 in ATK-P-101 (MG)

Cobalt 0.003 0.04 29
No.4 in ATK-003 (MG); No.3 in ATK-086 (MG); No.3 in ATK-087 (MG); No.3 in ATK-088 (MG); No.4 in
ATK-089 (AL); No.2 in ATK-090 (AL); No.2 in ATK-091 (MG/LC-W); No.2 in ATK-092 (MG); No.3 in
ATK-P-101 (MG); No.3 in ATK-P-102 (MG)

Iron 1 140 18 No.1 in ATK-003 (MG); No.1 in ATK-086 (MG); No.4 in ATK-087 (MG); No.2 in ATK-088 (MG); No.1 in
ATK-089 (AL); No.3 in ATK-091 (MG/LC-W); No.3 in ATK-092 (MG); No.3 in ATK-P-102 (MG)

Manganese 0.291 11 33
No.4 in ATK-003 (MG); No.3 in ATK-086 (MG, LC-W); No.3 in ATK-087 (MG); No.3 in ATK-088 (MG);
No.4 in ATK-089 (AL); No.3 in ATK-090 (AL); No.3 in ATK-091 (MG, LC-W); No.4 in ATK-092 (MG);
No.3 in ATK-P-101 (MG);  No.3 in ATK-P-102 (MG)

Mercury 0.00007 0.00012 2 No.1 in ATK-087 (MG); No.1 in ATK-P-102 (MG)

Phenol 0.0077 0.01 1 No.1 in ATK-092 (MG)

Note:

*1. Site specific EQS-f (PNEC) calculated using Environment Agency M-BAT.

2.1.7.3 Surface Water Results
Surface water samples from Weald Brook were collected from upstream and downstream of the historical landfill
/ recently deposited material during the post GI monitoring.
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Table 2.5 below shows the chemical parameters that were measured in soil derived leachate and groundwater
and the location where the highest concentration (if present above MDL) was obtained on the Weald Brook
during each monitoring round. This was undertaken to determine whether the downstream concentrations from
the Weald Brook (SW2) are similar to the upstream (SW1) results or are impacted by the historical landfill
material.

Table 2.5 Summary of surface water analysis (Weald Brook)

Determinand
Location of highest concentration in surface water samples per round

1 2 3 4 5 6 Per determinand

Sulphate SW01 SW02 SW02 SW02 SW01 SW02 Down-stream

Chloride Equal SW01 SW01 SW02 SW01 SW02 Up-stream

Ammonium SW01 SW01 SW01 SW02 SW01 SW02 Up-stream

Boron SW01 SW02 SW01 SW02 SW01 SW02 Equal

Chromium SW02 SW02 SW01 SW02 SW01 equal Down-stream

Cobalt SW01 Equal SW01 SW01 SW01 SW02 Up-stream

Iron SW02 SW02 SW02 SW01 equal SW01 Down-stream

Manganese SW01 SW02 SW01 SW01 SW01 SW02 Up-stream

Nickel SW01 SW02 SW01 SW02 SW01 SW02 Equal

2.1.8 Controlled Waters Risk Assessment Conclusions
The available ground investigation data indicates that the chemical composition of soil and groundwater within
the scheme does not pose an unacceptable risk to surface water.

The GIR assessment further concludes that the physical and chemical properties of the made ground forming the
historical landfill and recently deposited materials does not represent an unacceptable risk to controlled water
receptors.

This assessment is based on evaluation of plausible source – pathway – receptor linkage, using the available
data and level of detail available in respect of the design of the works. However, the GIR notes, in respect of
ammonium, but applicable to all potential contaminants that the pollutant linkage between shallow, potentially
perched groundwater and surface water is uncertain.  The current data suggests that the perched water is likely
derived from soil leachability associated with percolating incident rainwater on the ground surface.

The GIR recommends that this linkage is given further consideration during the development of the detailed design
to ensure that construction and operation of the scheme do not result in an increase in risk to controlled waters.

Should a linkage between the landfill and the surface water course be subsequently proven, there is a potential
risk that uncontrolled mobilisation of shallow ground water may occur, which without mitigation, could present a
risk to surface water (Weald Brook, River Ingrebourne and the proposed attenuation ponds). Construction
methods such as piling if proposed may provide preferential pathways for groundwater migration and therefore a
potential increase in risk. Excavations may encounter groundwater at relatively shallow depths, which will require
control and testing prior to appropriate disposal.

Measures for the control and monitoring of groundwater and mitigation of potential pollution of surface water
courses are set out within the site EMS required for the DfR Permit. For those areas of the wider scheme not
requiring excavation of controlled wastes, there is a similar potential to impact controlled waters as part of the
execution of the earthworks and construction. This potential risk will be subject to mitigation measures to be set
out in the CEMP required for the scheme.

The shallow groundwater regime is complex and is an important component of the overall environmental setting
of the scheme. To inform the understanding of the perched groundwater regime, additional monitoring and data
collection is ongoing. The full results of this exercise are not available for inclusion within ESSD report, but will be
collated within a separate Hydrogeological Risk Assessment report, intended for submission in Q1 2022.
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This additional information will build on the existing knowledge and will improve the understanding of
contamination potential, site relationships and migration routes. Additional risk assessment with the benefit of
additional data will be carried out.

2.1.9 Geo-Environmental Summary
Based on the available information, human health risk associated with soil, soil-derived dust, fibres, waters,
vapours and ground gas were generally found to vary between Very Low and Moderate during construction
without mitigation.  Assuming that standard good working practice and the recommended mitigation measures
are implemented during construction, the level of risk will reduce to Very Low to Moderate/Low.  A Very Low to
Moderate / Low risk will be present within the operational Scheme and in general the identified level of risk for
the completed Scheme is the same or lower risk than is present in the current undeveloped Scheme.

Based on groundwater monitoring and screening of soil-derived leachate and groundwater samples, there is
considered to be a Moderate risk from on-site groundwater, Weald Brook, River Ingrebourne and proposed
attenuation ponds from uncontrolled migration of perched / shallow groundwater and / or surface water via
preferential pathways (e.g. attenuation ponds (if unlined) and pond outfalls). All other potential pollutant linkages
relating to controlled waters receptors have a lower risk classification. It is recommended that appropriate design
measures for attenuation ponds (e.g. incorporating pond lining); controlled waters piling risk assessment and
the use of appropriate piling methods; implementation of measures in the CEMP (e.g. good management of
stockpiles); implementation of pollution incident control (e.g. plant drip trays and spill kits); and control of run off
and implementation of dust management system are undertaken.

2.1.10 Waste Summary
The preliminary waste classification indicates that overall material at the site would be classified as non-
hazardous should offsite disposal be required.

Asbestos was positively identified in a low number of samples and quantified below the hazardous waste
threshold of 0.1% w/w. Although asbestos presence is not associated with a particular area within the Scheme,
it is expected to be prevalent within the Made Ground - Recently Deposited Waste Material.

Waste Acceptance Criteria indicates that potential wastes from certain areas and some geological units (e.g.
Head) could be suitable for acceptance at inert waste facilities. However, further testing and physical/visual
inspection will be required to be undertaken by the Earthworks Contractor to characterise and classify waste
prior to disposal.

The ground investigation undertaken within the Grove Farm area and the historical landfill where the controlled
waste is located, indicates that these contain soil and stones. The geological profile comprises:

· Topsoil (0-0.4 m below ground) comprising grass over soft brown slightly gravelly (locally gravelly) sandy
silty CLAY / slightly clayey fine and medium sand with frequent roots and rootlets;

· Made Ground - recently deposited materials (0.1 – 2 m below ground) comprising Soft to firm, brown slightly
sandy to sandy, slightly gravelly to very gravelly clay with low cobble content.  Gravel and cobbles
comprising flint, concrete, limestone, glass, ceramics, plastic and brick; as detailed in the ground
investigation report1, the anthropogenic components (ceramic, brick, etc) are present occasionally and do
not form the major constituents of Made Ground. Asbestos at 0.001% was encountered in approximately
half of the samples collected;

· Made Ground – landfill (1.2 - 5.35 m below ground) soft to stiff, greyish brown mottled orangish brown
(frequently stained black) slightly sandy slightly gravelly clay;

· London Clay (from 5.4 m below ground to final depth not proven).

Based on the above, the European Waste Catalogue code for the controlled wastes proposed to be used is 17
05 04 (soil and stones other than those mentioned in 17 05 03). The following additional code is also proposed
namely, 19 12 12 other wastes (including mixtures of materials) from mechanical treatment of wastes other
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than those mentioned in 19 12 11.  Specifically, the excavated spoil that has been sorted and reinstated back
into the final location.

With respect to 19 12 12, the reasoning for selection of this waste code is to allow the deposit of what would
ordinarily be described as 17 05 04 which has been subjected to mechanical treatment by sorting.

2.1.11 Waste Hierarchy
The waste acceptance procedures set out in this document follow Defra’s waste hierarchy guidance, which is
summarised as:

· Prevention

· Preparing for re-use

· Recycling

· Other recovery

· Disposal

The prevention of any ‘contrary’ waste being incorporated into the scheme will be undertaken by adequate
management under the watching brief of a suitably qualified waste specialist to ensure that reinstatement
material, used for the purpose of ‘Other recovery’, is in accordance with the waste hierarchy.

Should any material be observed as being contaminated, it will be quarantined and subject to testing to confirm
suitability for use. If the material is unsuitable for recovery within the proposed scheme, it will be removed from
site for recovery or disposal elsewhere in accordance with the waste hierarchy.

2.1.12 Record Keeping
Evidence that the waste types accepted at the site in the form of haulage records will be kept in order to confirm
the waste excavated from site is non-hazardous and will be used to support application of the permit surrender.

Daily records will also be kept by the site operator and submitted to the Technically Competent Manager
(TCM) at regular intervals, records include, but are not limited to the items in Table 2.6.

Table 2.6 Daily Record Log

Item Record

Date

Haulage records, number of loads and volume/load

Observations of fill material, any evidence of non-compliant waste or contraries

Weather conditions: Temperature, wind speed, moisture on ground surface

Personnel on site

Plant/machinery on site

Highways specification sampling undertaken and number of samples taken

Noticeable odours or visual evidence of contamination

Volume of reinstatement / back-fill undertaken each day

Photographic record of site activities and reinstatement material

Any material in quarantine pending sampling and analysis, if so volume of material
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3.1 Waste Producers’ Records
The only material proposed to be used in the reinstatement / backfill in this scheme is suitable material ‘won’
from the excavation of the specified areas of controlled and uncontrolled waste. The excavation Work Areas are
the original source of the waste. GRAHAM will operate the site according to the scheme requirements and
maintain records to satisfy future permit surrender.

3.2 Records and Testing
Records will be kept, and validation testing undertaken to provide:

· Evidence to confirm the waste matches the description of waste permitted in the waste list;

· Evidence the waste is free from contamination;

· The criteria proposed to be used to ensure only suitable waste is deposited and unacceptable material is
rejected.

Some waste may not require testing, as indicated by the Environment Agency guidance for waste acceptance
procedures for deposit for recovery 21 April 2021

The guidance indicates that some waste may not require testing for classification, if the waste:

· Is from a single source; and

· Is well characterised and described; and

· Carries no risk of contamination, i.e. if the site has not been previously developed.

· Is listed within the guidance as not requiring testing.

A review of the waste list required against the waste list within the guidance indicates the wastes listed in
Table 3.1 may not require testing.

Table 3.1 Waste Types Which May Not Require Testing

Code Description

17 CONSTRUCTION AND DEMOLITION WASTES

17 05 Soil, stones and dredging spoil

17 05 04 Soil and stones other than those mentioned in 17 05 03

In consideration of the above the scheme requires the excavation of controlled wastes from the former Brook
Street landfill and recently deposited uncontrolled wastes. The soil descriptions and properties determined from
site investigations confirm that these materials whilst comprising many similar characteristics and properties do
not represent a single source.

The materials subject to reuse within the scheme have been classified as non-hazardous wastes. Chemical
analyses and risk assessment confirms that the waste materials are suitable for re-use subject to appropriate
handling and controls, however, the possibility that local variation in soil properties may include some (low) risk
of contamination cannot be ruled out.

On this basis material will require testing.

3. Waste Acceptance Criteria
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3.3 Waste Characterisation
The preliminary waste classification indicates that overall material at the site would be classified as non-
hazardous should offsite disposal be required (M25 J28 Improvements, Waste Recovery Plan, Atkins, April
2021). Hazardous wastes are not anticipated to be present based on the available information obtained through
site investigation and waste characterisation.

The waste has been assessed for chemical and geotechnical properties to ensure it is suitable for use according
to the human health assessment criteria appropriate for the proposed use as set out in the Atkins M25 Junction
28_Waste Recovery Plan_30.04.2021. The findings of the controlled waters risk assessment confirm that the
chemical parameters of the waste materials present, and site relationships do not present an unacceptable risk
to controlled waters.

Waste Acceptance Criteria indicates that potential wastes from certain areas and some geological units could
be suitable for acceptance at inert waste facilities (details are presented in the above referenced report).
However, further testing and physical/visual inspection will be required to be undertaken by GRAHAM to
characterise and classify waste prior to disposal.

In addition, all excavation, materials classification and filling works shall be completed in accordance with Series
600 of the Specification for Highways Works (SHW), which forms Volume 1 of the Manual of Contract Documents
for Highway Works published by National Highways. Use of the SHW is wide-spread in UK practice for the
construction of earthworks and is in compliance with British Standard BS 6031:2009 (code of practice for
earthworks) and European Standard BS EN 16907 (earthworks). Scheme-specific requirements, not specifically
stated in the Specification for Highway Works (SHW), shall be recorded in the specification appendices to be
prepared by the scheme designer.

The scheme specific testing regime will introduce an additional level of quality control and rigour to supplement
the waste acceptance procedures.

Design of earthworks that may include the reuse of site-derived fills shall be completed in accordance with the
Design Manual for Roads and Bridges (DMRB) published by National Highways. In particular, the design and
risk management processes outlined in document CD 622 (managing geotechnical risk) shall be followed.

3.2.1 Quarantine Area
The quarantine area shall be inspected daily and where any deficiency is noted remedial measures are to be
put in place immediately to ensure full quarantine conditions are maintained.

3.2.2 Waste Testing
The Environment Agency Guidance, Waste acceptance procedures for deposit for recovery, published 21 April
2021, states:

· Where the operator is self testing waste materials, sufficient testing must be undertaken to confirm it
matches the description and any analysis results provided by the waste producer;

· Wastes accepted should be tested 1 to 3 times a year for each waste stream. The testing frequency will
depend on the knowledge of the waste and its variability. The testing frequency should be stated as part of
the waste acceptance procedures, and;

· Where waste analysis results have been provided for the origin of the waste, any further testing shall be
carried out using the same methods and techniques (where known).

GRAHAM propose to self test waste materials.

Excavated materials proposed for reuse will be inspected at the place of origin, uploaded for haulage or placed
into stockpiles to confirm compliance with the scheme objectives and relevant earthworks specification. A
photographic record will be kept as evidence for validation purposes. All materials deemed suitable for re-use
will be tracked to confirm compliance with the scheme objectives, the environmental permit and description in
the waste list. The final area of deposition will also be recorded.
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The waste must be assessed and described to ensure it can be recovered.

The waste characterisation will be undertaken in accordance with the Environment Agency Dispose of Waste to
Landfill Guidance (Environment Agency, 2020) and establishing criteria procedures for the acceptance of waste
at landfills EC2003/33/EC (European Communities, 2003) are proposed to be used to characterise the waste
and guide appropriate sampling frequency. Compliance samples will be taken at a minimum of 1 sample per
1000 m3.

Chemical analysis will be undertaken from a suitably UKAS and MCERTs accredited laboratory. The
Environment Agency Dispose of Waste to Landfill Guidance (Environment Agency, 2020) presents the minimum
number of samples based on whether soils are considered homogenous and heterogenous material. The
definitions of homogeneous and heterogenous waste in the context of this waste guidance are:

· Homogenous means the waste generally contains the same or similar components;

· Heterogeneous means the waste generally contains a wide range of different components.

The reinstatement / backfill material is considered to be homogenous taking into account its physical and
chemical composition. The number of samples required for characterisation has therefore been selected on a
homogenous basis.

The level 1 characterisation table within the guidance indicates eleven samples for 10,000 tonnes and five per
additional 10,000 tonnes of waste thereafter.

3.3 Laboratory Testing Requirements
Validation samples will be collected from materials deemed suitable for re-use. This is to confirm that the soils
to not contain hazardous waste and that they meet the requirements of the Environmental Permit waste list.
Validation samples will be tested at an MCERT/UKAS laboratory for the following constituents:

· General inorganics: pH, electrical conductivity, cyanide (total and free), sulphate, ammonia (as NH3),
ammonium (as NH4), fraction organic carbon (FOC), total organic carbon (TOC) and total phenols
(monohydric);

· Heavy metals/metalloids: arsenic, barium, beryllium, boron, cadmium, chromium, chromium (hexavalent),
copper, lead, mercury, nickel, selenium, vanadium and zinc;

· Asbestos: Fibrous screening and quantification if the screen is positive;

· BTEX and methyl tertiary butyl ether (MTBE), PAH - speciated EPA-16, TPH-CWG, VOCs and semi-VOCs,
and;

· Soil-derived leachate analysis of pH, electrical conductivity, TOC, dissolved organic carbon (DOC),
sulphate, sulphide, phenols - total (monohydric), cyanide (total and free), ammonium (as NH4), chloride,
antimony, arsenic, barium, beryllium, boron, cadmium, chromium (dissolved, trivalent and hexavalent),
cobalt, copper, iron, lead, manganese, mercury, molybdenum, nickel, phosphorus, selenium, tin, vanadium,
zinc, calcium, magnesium, potassium and sodium.

3.4 Quality Control
Duplicate samples will be collected as part of the quality assurance to identify any variability that could have
arisen from contamination of the sample during sampling in the field, in transport or at the laboratory.

A ratio of one duplicate in for every ten duplicate samples will be collected.

3.5 Closure
The waste acceptance procedures described within this document ensures that the deposit of waste for recovery
as reinstatement / back-fill material does not cause pollution and is:
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· suitable for the activity;

· allowed by the permit; and

· has been considered in the risk assessment for the permit.

This document also forms part of the management system for the scheme.
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Environment Agency Pre-application Consultation


