
DATE: 02/04/26

VERSION: P01

HE540039-BMJ-EAC-TA_SNZ_ZZ-RP-GS-000011

Lower Thames Crossing
Tunnels & Approaches

Tilbury Landfill 
Hydrogeological Risk 

Assessment 2026



Lower Thames Crossing – Tunnels & Approaches
HE540039-BMJ-EAC-TA_SNZ_ZZ-RP-GS-000011 – P01

Lower Thames Crossing Document Record Owner (Team) People Uncontrolled when printed
Template Name LTC Report Template Revision Revision Date Next Review Date Page 1 of 77
Template Number HE540039-CJV-GEN-GEN-TEM-DOC-00001 P02 01/12/2021 + 1 Year

Document control

Document no HE540039-BMJ-EAC-TA_SNZ_ZZ-RP-GS-000011

Author Rosie Holden

Owner

Distribution

Document Status S5 | Suitable For Appointing Party Acceptance

Revision history

Version Date Description Author

P01 30/03/26 Issue to BMJV for review and acceptance RH

Reviewer list

Name Role

Charlie Martin Geoenvironmental Consultant

Richard Patten Senior Design Manager

Approvals

Name Signature Title Date of issue Version

Alan Price A.Price Technical Director 02/04/26 P01



Lower Thames Crossing – Tunnels & Approaches
HE540039-BMJ-EAC-TA_SNZ_ZZ-RP-GS-000011 – P01

Lower Thames Crossing Document Record Owner (Team) People Uncontrolled when printed
Template Name LTC Report Template Revision Revision Date Next Review Date Page 2 of 77
Template Number HE540039-CJV-GEN-GEN-TEM-DOC-00001 P02 01/12/2021 + 1 Year

Lower Thames Crossing

Tilbury Landfill Hydrogeological Risk Assessment 2026

List of contents

Page number

1 Introduction.................................................................................................................5
1.1 Summary of the scheme....................................................................................5
1.2 Scope and objectives.........................................................................................5
1.3 Supporting documents.......................................................................................6

2 Site details...................................................................................................................7
2.1 Site location .......................................................................................................7
2.2 Background........................................................................................................8
2.3 Permitting history ...............................................................................................8
2.4 Previous hydrogeological risk assessments ......................................................9

3 Current conceptual site model................................................................................11
3.1 Source .............................................................................................................11
3.2 Pathways .........................................................................................................18
3.3 Receptors ........................................................................................................37

4 Hydrogeological risk assessment ..........................................................................39
4.2 Potential discharge of hazardous substances .................................................39
4.3 Potential discharge of non-hazardous substances..........................................39
4.4 Potential discharge of substances to surface water ........................................40

5 Requisite surveillance..............................................................................................42
5.1 Leachate monitoring ........................................................................................42
5.2 Groundwater monitoring ..................................................................................42
5.3 Surface water monitoring.................................................................................46

6 Compliance with Environmental Permitting Regulations 2016............................48
6.2 Schedule 9.......................................................................................................48
6.3 Schedule 10.....................................................................................................48
6.4 Schedule 21.....................................................................................................49
6.5 Schedule 22.....................................................................................................49

7 Reference documents ..............................................................................................51
8 Abbreviations............................................................................................................52



Lower Thames Crossing – Tunnels & Approaches
HE540039-BMJ-EAC-TA_SNZ_ZZ-RP-GS-000011 – P01

Lower Thames Crossing Document Record Owner (Team) People Uncontrolled when printed
Template Name LTC Report Template Revision Revision Date Next Review Date Page 3 of 77
Template Number HE540039-CJV-GEN-GEN-TEM-DOC-00001 P02 01/12/2021 + 1 Year

Appendices........................................................................................................................53
Appendix A – Groundwater quality results ....................................................................54
Appendix B – Surface water quality graphs...................................................................74
Appendix C - 2004 Hydrogeological Risk Assessment.................................................75
Appendix D - 2017 Hydrogeological Risk Assessment Review ...................................76
Appendix E - 2019 Soil conditioning agent and grease – Spoil deposition risk 

assessment ...............................................................................................................77

List of figures

Page number

Figure 1-1 Tunnels and Approaches package 5
Figure 2-1 Former Tilbury Ash Disposal Site permit boundary and proposed new Tilbury 

Landfill permit boundary 7
Figure 3-1 Illustrative cross section through Tilbury Ash Disposal Site (August 2025) 11
Figure 3-2 Goshems Farm former DfR permit boundary area within DCO Order Limits 14
Figure 3-3 Exploratory hole locations 18
Figure 3-4 LTC ground investigation borehole log cross section with mapped Alluvium 

thicknesses 19
Figure 3-5 Hydrographs of groundwater levels in the Alluvium installations 24
Figure 3-6 Hydrographs of groundwater levels in the Chalk installations 25
Figure 3-7 Tilbury Ash Disposal Site groundwater and surface water monitoring 29
Figure 3-8 Source protection zone and licensed abstraction 37
Figure 5-1 Groundwater and surface water requisite surveillance monitoring locations.44

List of tables

Page number

Table 2-1 Summary of Tilbury Ash Disposal Site permit history 8
Table 3-1 Quantities of PFA produced and disposed by Tilbury B Power Station 

between 1998 and 2003 11
Table 3-2 Summary of waste accepted by IVL between 2019 and 2024 12
Table 3-3 Summary of waste streams and available data 14
Table 3-4 Comparison of the 2004 PFA eluate results against 2019 to 2025 LTC 

ground investigation sample results 16
Table 3-5 Hydrogeological unit summary 20
Table 3-6  Chalk pumping test results 22
Table 3-7 Summary of groundwater level monitoring data 26



Lower Thames Crossing – Tunnels & Approaches
HE540039-BMJ-EAC-TA_SNZ_ZZ-RP-GS-000011 – P01

Lower Thames Crossing Document Record Owner (Team) People Uncontrolled when printed
Template Name LTC Report Template Revision Revision Date Next Review Date Page 4 of 77
Template Number HE540039-CJV-GEN-GEN-TEM-DOC-00001 P02 01/12/2021 + 1 Year

Table 3-8 Summary of groundwater quality in the Alluvium 29
Table 3-9 Summary of groundwater quality in the Chalk 32
Table 3-10 Surface water quality monitoring data 35
Table 3-11 Summary of licenced groundwater abstractions 38
Table 4-1 Leachability testing results above DWS and background groundwater 

concentrations 39
Table 4-2 Leachability testing results above SEQS and background surface water 

concentrations 40
Table 5-1 Proposed groundwater monitoring schedule 43
Table 5-2 Proposed compliance limits 45
Table 5-3 Proposed surface water monitoring schedule 47



Lower Thames Crossing – Tunnels & Approaches
HE540039-BMJ-EAC-TA_SNZ_ZZ-RP-GS-000011 – P01

Lower Thames Crossing Document Record Owner (Team) People Uncontrolled when printed
Template Name LTC Report Template Revision Revision Date Next Review Date Page 5 of 77
Template Number HE540039-CJV-GEN-GEN-TEM-DOC-00001 P02 01/12/2021 + 1 Year

1 Introduction

1.1 Summary of the scheme 
1.1.1 The A122 Lower Thames Crossing (‘LTC’ and the scheme) is a new road that 

will connect the A2 and M2 in Kent to the A13 in Thurrock and Junction 29 of 
the M25 in the London Borough of Havering (Figure 1-1). 

1.1.2 It will be approximately 23 kilometres long, with approximately 4.2 kilometres of 
new tunnel under the Thames. The tunnel portals will be located to the east of 
the village of Chalk on the southern side of the Thames, and to the west of East 
Tilbury on the northern side. 

1.1.3 The project has been divided into three zones; Roads North, Tunnel and 
Approaches and Kent Roads. 

Figure 1-1 Tunnels and Approaches package

1.2 Scope and objectives 
1.2.1 National Highways is seeking approval for a new Environmental Permit to 

continue landfilling and Pulverised Fuel Ash (PFA) recovery at the former 
Tilbury Ash Disposal Site (formerly Environmental Permit EPR/GP3733DZ). 
National Highways wishes to create the required development levels for the 
LTC using waste derived from the adjacent Goshems Farm Deposit for 
Recovery (DfR) site (formerly Environmental Permit EPR/WP3094EP).  
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1.2.2 The site was formerly permitted to operate as a non-hazardous landfill under 
the conditions of an Environmental Permit, with the most recent variation 
(EPR/GP3733DZ/V007) issued on 09 December 2025.  

1.2.3 This document provides an updated Hydrogeological Risk Assessment (HRA) 
for the new permit, reflecting the intention to continue the waste deposit and 
recovery activities authorised under the former permit.

1.2.4 This report is the HRA to support the Tilbury Landfill permit application by 
National Highways. It provides a review of the HRA submitted previously in 
support of Tilbury Ash Disposal Site Environmental Permit EPR/GP3733DZ. 
This report assesses the applicability of the previous HRAs to the proposed new 
landfill operation and identifies any new or different requirements in order to 
prevent risks to the water environment. 

1.3 Supporting documents 
1.3.1 This report should be read in conjunction with the following documents which 

have been submitted as part of the permit application:

 Environmental Permit Application Form parts A, B2, B4, F1;

 Environmental Setting and Installation Design Report (HE540039-BMJ-EAC-
TA_SNZ_ZZ-RP-GS-000005)[1];

 Management Systems and Procedures (HE540039-BMJ-EAC-TA_SNZ_ZZ-
RP-GS-000013)[2];

 Dust and Emissions Management Plan (HE540039-BMJ-EAC-TA_SNZ_ZZ-
RP-GS-000008) (DEMP)[3];

 Closure and Aftercare Management Plan (HE540039-BMJ-EAC-
TA_SNZ_ZZ-RP-GS-000007)[4];

 Site Operating and Waste Acceptance Procedures (HE540039-BMJ-EAC-
TA_SNZ_ZZ-RP-GS-000015)[5];

 Stability Risk Assessment (HE540039-BMJ-EAC-TA_SNZ_ZZ-RP-GS-
000010)[6], and

 Environmental Risk Assessment (HE540039-BMJ-EAC-TA_SNZ_ZZ-RP-GS-
000006)[7].

1.3.2 In addition to the documents required by the Environmental Permit, the work will 
be carried out in accordance with an Environmental Management Plan 
(EMP2)[8] and associated control documents. 
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2 Site details

2.1 Site location 
2.1.1 Tilbury Ash Disposal Site is a non-hazardous landfill east of Tilbury, Essex, 

centred on national grid reference TQ671763. The 80ha site was spilt into 
seven areas A1 to A3, B1 and C1 to C3 as shown on Figure 2-1.

Figure 2-1 Former Tilbury Ash Disposal Site permit boundary and proposed new 
Tilbury Landfill permit boundary

The red line represents the proposed new permit boundary. The seven coloured areas 
represent the former Tilbury Ash Disposal Site permit boundary.

2.1.2 This new permit application covers some of the area included in the previous 
permit boundary but also includes additional areas to the north and east which 
form part of the LTC project. The previous environmental permit boundary (the 
site) and the proposed boundary for the new permit are shown on Figure 2-1. 

2.1.3 The site is bounded by agricultural land to the north and west, with Port of 
Tilbury land also bounding the site to the west. The land to the east comprises a 
mix of agricultural land and Goshems Farm Deposit for Recovery site. The land 
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to the south comprises Goshems Farm Deposit for Recovery site and a wildlife 
area created from former landfill. 

2.1.4 The main access to the site for commercial vehicles is from the former Tilbury 
Power Station area to the west. A second access point is in the north of the site 
via Station Road, but this access is for use only by staff vehicles.

2.2 Background 
2.2.1 An Environmental Permit was originally issued in April 2007 (permit 

EPR/GP3739BQ) as Tilbury Ash Disposal Site to accept pulverised fuel ash 
(PFA) from Tilbury B Power Station until its closure in 2013. Prior to this the site 
was covered by four Waste Management Licences as discussed in Section 2.3. 

2.2.2 The permit was transferred to Ingrebourne Valley Limited (IVL) in May 2017 
(EPR/GP3733DZ/T001), with a variation granted in October 2017 to facilitate 
the restoration of site using imported inert wastes to a maximum elevation of 
nine metres above ordnance datum (mOD). The site formerly operated under 
permit variation EPR/GP3733DZ/V007[12].

2.3 Permitting history
2.3.1 The disposal of PFA to Tilbury Ash Disposal Site commenced shortly after the 

construction of the power station in 1968 and continued until its closure in 2013.  
The site was historically covered by four separate Waste Management Licences 
(WML), as follows: 

 License EA/WML/71185 for Area A3 (Jan 1978); 

 License EA/WML/71186 for Area C2 (Nov 1991); 

 License 193/91 for Areas A1, A2 and C1 (June 2001); and; 

 License 38/78 for Area B (June 2001)
2.3.2 Subsequent permitting history has been summarised in Table 2-1.

Table 2-1 Summary of Tilbury Ash Disposal Site permit history

Permit Number Date Description
RWE Npower plc

GP3739BQ/A001 05/04/2007 Application determined for non-hazardous landfill accepting 
solely Pulverised Fuel Ash (PFA) produced by Tilbury B Power 
Station.

XP3236UR/V002 01/06/2009 Variation to GP3739BQ (PPC permit) for the extension of the 
landfill site to include an extension in Area C3.

GP3739BQ/V003 30/03/2010 Variation to increase final restoration levels from 6m AOD to 
9m AOD and increase material accepted to allow an extra 1 
million tonnes of PFA.

RWE Generation UK Plc

GP3739BQ/V004 02/12/2014 Holder varied from RWE Npower plc to RWE Generation UK 
Plc.
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Permit Number Date Description
Ingrebourne Valley Limited

GP3733DZ/T001 19/05/2017 Transfer of the environmental permit from RWE Generation UK 
Plc to Ingrebourne Valley Limited. Permit reissued as 
EPR/GP3733DZ. 

GP3733DZ/V002 13/10/2017 Expanded authorised waste types from PFA to include inert 
waste and updated the permit to modern conditions. 
Incorporated revised risk assessments and management 
plans.

GP3733DZ/V003 18/04/2019 Increased maximum annual throughput to 1,500,000 tonnes 
per annum, amended groundwater compliance limits, approved 
the restoration plan, and additional waste codes related to 
Thames Tideway Tunnelling project additives.

GP3733DZ/V004 27/01/2020 Updated the permit to modern conditions and revised waste 
acceptance criteria and associated procedures.

GP3733DZ/V005 13/08/2020 Added a new waste code 17 05 04, associated with 
exceedances identified during verification testing of Thames 
Tideway Tunnelling project waste stream, and updated waste 
acceptance procedures; included information on engineering 
and capping materials.

GP3733DZ/V006 09/08/2021 Added additional waste codes, 19 12 12 and 19 02 03 - treated 
chalk waste arising and introduced amendments to the site’s 
improvement programme.

GP3733DZ/V007 09/12/2025 Update to the Monitoring Management Plan with the removal 
of groundwater compliance limits for BHC5D and BHC3D, with 
both reclassified to control levels, removed in-waste gas 
compliance limits.

2.4 Previous hydrogeological risk assessments
2.4.1 The original RWE Npower plc permit (GP3739BQ/A001) application in 2004 

was submitted with an HRA produced by RWE Npower. Upon transfer to IVL, 
an HRA review was completed by SLR Consulting in 2017 to support the 
associated permit variation. Both reports are provided as Appendix B and 
Appendix D respectively. 

2.4.2 In 2019 the permit was varied (GP3733DZ/V003) to accept inert material with 
soil conditioning agents and grease from Thames Tideway Tunnel. A copy of 
the risk assessment is provided as Appendix E.  

2.4.3 A summary of the conclusions from the reports is provided below.

2004 original hydrogeological risk assessment 
2.4.4 The 2004 HRA concluded the placement and long-term storage of PFA 

presented a low risk to groundwater and the wider environment. The 
assessment was underpinned by site investigation, batch leach trials, 
groundwater monitoring, a conceptual hydrogeological model, and a 
conservative quantitative risk assessment. 
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2.4.5 The assessment demonstrated that the PFA source was expected to produce 
limited or no leachate, and the underlying Alluvium forms a substantial and 
effective natural barrier to vertical contaminant migration into the underlying 
aquifers.

2017 review of hydrogeological risk assessment 
2.4.6 The 2017 HRA review was undertaken as part of the permit variation applied for 

by IVL. The report included an assessment of the conceptual model and review 
of the monitoring results based on the site condition at the time of writing and 
the proposed permit variation activity i.e. import of an inert waste stream. 

2.4.7 The 2017 review concluded the proposed source material (existing PFA and 
proposed inert waste stream) would pose a low risk to groundwater and surface 
water, and the thick, low‑permeability Alluvium beneath the site continues to act 
as an effective natural geological barrier, preventing downward contaminant 
migration. 

2019 soil conditioning agent and grease spoil deposition risk 
assessment 

2.4.8 In 2019, Atkins completed an assessment to evaluate the risk to controlled 
waters from soil conditioning agents or greases associated with Tunnel Boring 
Machine (TBM) spoil from Thames Tideway Tunnel being placed in the Tilbury 
Ash Disposal Site. The assessment concluded the placement of Tideway spoil 
at Tilbury Ash Disposal Site was considered to pose a low to negligible risk to 
identified controlled waters receptors.   
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3 Current conceptual site model

3.1 Source
3.1.1 Three main areas have been considered in relation to the landfill source; site 

design and construction, leachate management and leachate quality. These 
elements are considered further below. 

Site design and construction
3.1.2 The Tilbury Ash Disposal Site was developed as a land raise. PFA was placed 

directly on top of the natural Alluvium up to 20 feet in height (to approximately 
6.1m AOD). An illustrative cross section through the existing landfill is provided 
in Figure 3-1.

Figure 3-1 Illustrative cross section through Tilbury Ash Disposal Site (August 
2025)

3.1.3 The total quantities of PFA disposed when the site was operated by RWE 
Npower are not available, however, the quantities produced and disposed of 
between 1998 and 2003 are provided in Table 3-1. This table gives an 
indication of the potential quantities of material placed. As detailed in the 2017 
HRA, the conditioned PFA was laid in lifts of approximately 3m and initially 
compacted using tipping and levelling machines, with final compaction using a 
10-tonne vibrating roller.

Table 3-1 Quantities of PFA produced and disposed by Tilbury B Power Station 
between 1998 and 2003

Year Quantities PFA produced 
(tonnes)

Quantities PFA disposed at Tilbury Ash 
Disposal Site (tonnes)

1998 146,000 90,000

1999 151,000 102,000

2000 101,000 42,000

2001 203,000 139,000

2002 259,000 147,000

2003 238,000 102,000
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3.1.4 Under IVL control, the permit was varied to reclaim the PFA and restore the site 
to 9m AOD with inert waste, to then be returned to grassland for agricultural 
use. Annual inputs of inert waste and derived volumes for 2019 to 2024 are 
presented in Table 3-2. 

Table 3-2 Summary of waste accepted by IVL between 2019 and 2024

Year Waste received 
(tonnes)

Derived waste 
volume 
(m³)

Reclamation and treatment 
volume 
(tonnes)

2019 1,278,589 732,632 191,081

2020 610,091 348,623 154,995

2021 43,004 24,574 138,920

2022 209,673 593,728 200,097

2023 162,712 81,356 114,596

2024 9,278 4,639 62,690

3.1.5 PFA recovery is currently on going within Areas B, C1 and C2. Areas A1 
(outside Tilbury Landfill boundary), A2 and A3 have been completed to their 
permitted restoration profiles. PFA was removed from Area A2 and A3 prior to 
infilling with inert waste.  

3.1.6 The new permit would allow for continuation of the previous activity including, 
excavating, sorting, storing and reclaiming the residual PFA and importing and 
placing inert waste. The site will be restored to the levels required to create new 
construction platforms for LTC, which range from 3 to 7mOD (103 to 107m 
above project datum [APD]). 

3.1.7 The site does not have an engineered barrier, instead relies on the underlying 
low permeability Alluvium. This is discussed further in Section 3.2. 

Leachate management
3.1.8 No active leachate management is currently undertaken at the site. Previous 

assessments of both the PFA and the inert waste streams as discussed in 
Section 2.4 indicate that these materials are of low permeability and are not 
expected to generate significant quantities of leachate. 

3.1.9 The proposed new landfilling activity aligns with activities under the previous 
permit. The movement and placement of inert waste undertaken as part of the 
LTC project is not considered to materially change the likelihood of leachate 
generation at the site. On this basis, the provision of leachate management 
systems is not considered necessary. 

Leachate quality
3.1.10 There are three existing waste streams associated with Tilbury Ash Disposal 

Site. 
i. Historically deposited PFA, which is being actively excavated and removed 

from site and was assessed in detail in the 2004 HRA. PFA is no longer 
being placed at the site. 
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ii. Inert waste from construction projects including the Thames Tideway Tunnel 
and Northern Line Extension Projects, which was assessed in detail in the 
2017 HRA. 

iii. TBM spoil from the Thames Tideway Tunnel. This inert material comprising 
London Clay, Lambeth Group, Thanet Sand Formation and Chalk includes 
soil conditioning agents and greases as a minor component of the waste. 
This was assessed in the 2019 Atkins Soil conditioning agent and grease – 
spoil deposition risk assessment.   

3.1.11 The PFA source has significantly declined since IVL took over the permit in 
2017, and only residual PFA remains in Area B, Area C1 and Area C2. The PFA 
from Area A2 and Area A3 has been removed and replaced with inert waste 
including spoil from Thames Tideway Tunnel. 

3.1.12 The new permit will facilitate the following activities:
i. The recovery of suitable residual PFA from Areas B, C1 and C2 for 

stockpiling within the permit boundary. This PFA is required for use later in 
LTC for Open Mosaic Habitat creation.

ii. Reprofiling of waste already deposited within Tilbury Ash Disposal Site, to 
create a level working surface.

iii. The deposition of inert waste from the former DfR permit area in Goshems 
Farm shown on Figure 3-2 into Tilbury Landfill. The material placed in 
Goshems Farm under the DfR permit is inert waste from London and the 
Southeast and does not differ from the material assessed under the 2017 
HRA. This material is the focus of this assessment. 

3.1.13 There will be no new waste codes added to the new permit. The landfill will not 
be accepting waste from sites outside the LTC Order Limits. Thames Tideway 
Tunnel is now complete, and no additional material associated with this waste 
code will be placed in Tilbury Landfill. 
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Figure 3-2 Goshems Farm former DfR permit boundary area within DCO Order 
Limits

The red polygon represents the propsed new permit boundary. The blue polygon 
represents Goshems Farm DfR area, where waste will be imported from.

3.1.14 The available data for each of the waste streams is summarised in Table 3-3. 

Table 3-3 Summary of waste streams and available data 

Waste stream Available data Ref in 
Table 3-4

PFA RWE Npower leaching (eluate) testing between 1994 and 
2010. No data is available for 2010 to 2013 (up to initial 
closure); however, only limited filling occurred during this 
interval, and the existing dataset is considered representative 
of the PFA.

A and B

General inert 
material imported 
between 2017 to 
2026 under IVL. 

During IVL’s operation of the site, incoming wastes were 
verified as inert and therefore not subject to routine leachability 
testing. Limited ground investigation completed by LTC in Area 
A2 includes testing from three borehole locations. 

C

TBM tunnel spoil 
from the Thames 
Tideway Tunnel

Anecdotal evidence suggests this material was placed within 
Area A2 and Area A3, however, this has not been confirmed by 
IVL and verification testing has not been made available. 
Limited ground investigation completed by LTC in Area A2 
includes testing from three borehole locations.

C

Goshems Farm 
DfR area
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Waste stream Available data Ref in 
Table 3-4

Goshems Farm 
DfR material 

Ground investigation data from LTC obtained between 2019 to 
2025 available. 

D

3.1.15 The available eluate data from the PFA and general inert material in the Tilbury 
Ash Disposal site and the Goshems Farm DfR material is presented in Table 
3-4. This risk assessment is intended to build on the assessments submitted for 
the previous Environmental Permit, which considered the wastes already 
deposited within Tilbury Ash Disposal Site. As this proposal is to deposit inert 
waste from a new source (Goshems Farm DfR), the review has focussed on 
confirming whether there are any significant differences between the new waste 
and the material already deposited, and therefore whether any further 
assessment is required.

3.1.16 Drinking water standards (DWS) and saline environmental quality standards 
(SEQS) have been provided in the table below. DWS has been used as a 
conservative initial assessment to help benchmark the results. 

3.1.17 As demonstrated in Table 3-4 the average concentrations in the Goshems DfR 
are all below the pollution thresholds calculated in the Tilbury Ash Disposal Site 
2004 HRA.

3.1.18 In addition, the leachable concentration of determinants in the DfR are less than 
or comparable to the average leachable concentrations in the PFA or Tilbury 
Ash Disposal Site inert waste.

3.1.19 Hexavalent chromium was not tested for in the original assessment, but 
concentrations of total chromium in the DfR material do not exceed those in the 
PFA.

3.1.20 The new source of material from Goshems Farm DfR is therefore unlikely to 
introduce any new or different contaminants, or concentrations of contaminants, 
compared to the waste already deposited within Tilbury Ash Disposal Site, and 
is therefore acceptable for disposal at the site under the current permit. Further 
assessment is provided in Section 3.
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Table 3-4 Comparison of the 2004 PFA eluate results against 2019 to 2025 LTC ground investigation sample results

2019 to 2025 ground investigation soil sample leachability results (mg/l)1996 to 2010 PFA eluate results 
(mg/l) (17 samples) (A) Tilbury Ash Disposal Site - PFA 

(10 samples) (B)
Tilbury Ash Disposal Site - Inert 
material (15 samples) (C)

Goshems Farm – DfR (297 
samples) (D)Determinand DWS 

(mg/l) SEQS (mg/l)

Pollution 
threshold 
from 2004 
HRA 
(mg/l) Min Average Max Min Average Max Min Average Max Min Average Max

Groundwater Directive 2006/118/EC - Hazardous substances

Arsenic 0.01 0.025 1.1 <0.002 0.027 0.08 0.002 0.015 0.028 <0.0005 0.0047 0.018 <0.0005 0.0096 0.83

Chromium - 
hexavalent - 0.0006 - <0.05 -3 <0.05 <0.003 0.0126 <0.05 <0.003 0.0042 0.22

Lead 0.01 0.0013 - <0.001 0.025 0.030 <0.0002 0.00080 0.0030 <0.0002 0.0011 0.006 <0.0002 0.00106 <0.1

Mercury 0.001 0.00005 - <0.00004 0.0051 <0.1 <0.00001 -3 <0.0001 <0.00001 0.0000296 <0.0001 <0.00001 0.0000356 <0.003

Groundwater Directive 2006/118/EC – Non-hazardous substances

Aluminium 0.2 0.015 21.1 0.17 7.58 18.0 - - - - - - - - -

Ammoniacal 
nitrogen (as N) 0.39 0.021 2.2 0.40 2.01 5.74 <0.02 -3 <0.02 <0.02 0.84 6 <0.01 1.76 295

Antimony 0.005 - - <0.001 0.030 0.28 0.002 0.0066 0.018 <0.001 0.0031 0.019 <0.001 0.0085 0.56

Barium 0.72 - - 0.07 1.30 10.90 0.026 0.056 0.089  0.02 0.047 0.067  0.01 0.3 1.45

Boron 1 7 105 1.08 5.43 11.2 2.1 4.4 7.8 0.08 0.93 5.65 <0.01 0.33 10.80

Cadmium 0.005 0.0002 - <0.0004 - <0.1 <0.00008 -3 <0.001 <0.00002 0.000116 <0.001 <0.00001 0.0000716 <0.002

Calcium - - - 128.5 519.7 2840 22 75 139  10 66.99 232  8 258 833

Chloride 250 - - <0.01 6.16 28.0 <1 38 139 2 81 609 <1 45 857

Chromium 0.05 - 1.6 <0.1 0.30 1.58 <0.001 0.0036 0.0074 <0.001 0.0063 0.032 <0.001 0.0058 0.59

Chromium - 
trivalent 0.05 - - - - - - - - <0.003 0.0047 0.015 <0.003 0.0040 0.58

Cobalt - 0.003 - <0.001 0.011 0.02 - - - 0.00053 0.0011 0.002 0.0005 0.0032 0.26

Copper 2
0.00367 
(where DOC 
<1mg/l)

-
<0.001 0.155 2.35 0.00033 0.0016 0.0071 0.00092 0.012 0.13 0.000564 0.042 9

Cyanide 0.05 0.001 - - - - <0.005 -3 <0.005 <0.005 0.018 0.03 <0.005 0.015 0.91

Fluoride 1.5 5 - <0.5 7.94 104 <0.1 0.43 0.71 <0.1 0.79 2.0 0.1 0.53 2

Iron 0.2 1 - <0.001 0.024 0.029 - - - - - - - - -

Magnesium 50 - - <0.05 0.576 4.00  1 15.25 30  1 10.06 23 0.036 37.4 266

Manganese 0.05 - - <0.01 0.011 0.03 - - - - - - - - -

Molybdenum 0.0712 - 7.4 <0.05 0.857 4.15 0.019 0.089 0.19  0.001 0.04 0.40  0.001 0.061 4.73

Nickel 0.02 0.0086 2.1 <0.001 0.017 0.02 <0.0004 0.0014 0.0067 <0.0004 0.0029 0.01 <0.001 0.010 0.81

Nitrite 0.5 - - <0.04 0.2 <0.5 - - - - - - - - -

Nitrate 50 - - <0.1 1.09 2.70 - - - - - - - - -

Phenols 0.0005 0.0077 - <0.00075 - <0.10 <0.01 -3 <0.016 <0.001 0.0126 <0.05 <0.0005 0.011 0.474



Lower Thames Crossing – Tunnels & Approaches
HE540039-BMJ-EAC-TA_SNZ_ZZ-RP-GS-000011 – P01

Lower Thames Crossing Document Record Owner (Team) People Uncontrolled when printed
Template Name LTC Report Template Revision Revision Date Next Review Date Page 17 of 77
Template Number HE540039-CJV-GEN-GEN-TEM-DOC-00001 P02 01/12/2021 + 1 Year

2019 to 2025 ground investigation soil sample leachability results (mg/l)1996 to 2010 PFA eluate results 
(mg/l) (17 samples) (A) Tilbury Ash Disposal Site - PFA 

(10 samples) (B)
Tilbury Ash Disposal Site - Inert 
material (15 samples) (C)

Goshems Farm – DfR (297 
samples) (D)Determinand DWS 

(mg/l) SEQS (mg/l)

Pollution 
threshold 
from 2004 
HRA 
(mg/l) Min Average Max Min Average Max Min Average Max Min Average Max

Phosphorus 2.2 - - <0.01 0.129 0.80 - - - - - - - - -

Potassium 12 - - 0.59 16.21 69.9 - - - - - - - - -

Selenium 0.01 - 1.1 <0.005 0.063 0.18 0.001 0.010 0.022 <0.001 0.0045 0.023 <0.001 0.022 1.70

Silicon - - - 0.14 1.09 2.38 - - - - - - - - -

Sodium 200 - - 0.28 41.58 195 5 32 106 1 90 468 2 83 766

Sulphate 1 250 - 26,316 182 1006 4920 82 350 763 <3 112 531 34 767 3250

Tin - - - <0.005 0.033 0.06 - - - - - - - - -

Titanium - - - <0.05 0.036 0.02 - - - - - - - - -

Vanadium - - 10.5 <0.01 0.281 1.07 0.011 0.024 0.033 <0.001 0.012 0.044 <0.001 0.066 8.98

Zinc 5 0.0068 
(bioavailable)

- <0.005 0.017 0.02751 <0.001 0.0036 0.0091 <0.001 0.0083 0.04 <0.001 0.010 0.36

Sulphide - - - <0.02 - <0.05 - - - - - - - - -

Conductivity 
(uS/cm) 2500 - - 0.621 516.3 3790 267 782 1,420 0.31 753 2,680  205 1,506 5,740

pH (pH Units) - - - 7.87 10.59 12.1 7.48 8.97 10.8 7.2 8.61 11.4  6.95 8.33 12.3

Notes:
A, B, C, D refers to dataset reference as described in Table 3-3.
Professional judgement has been used when calculating mean concentrations where some results are below LOD. Typically, concentrations below LOD have been set to a finite value for the purposes of 
calculating a mean, either at the LOD or half the LOD dependent on how the LOD compared to other results. 
1 Reported as Sulphate as SO4
2 WHO guideline value, reported in Guidelines for Drinking-water Quality 4th edition, incorporating the 1st addendum
3 No results above the method detection limit.
4 Two outliers removed from the dataset of 288. 
5 Three outliers removed from the dataset of 290.
6 Maximum concentration is <LOD, however, measured results are available to calculate an average concentration.
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3.2 Pathways
Geology

3.2.1 The landfill material (geologically classified as Made Ground) at the former 
Tilbury Ash Disposal Site overlies superficial deposits comprising Alluvium and 
River Terrace Deposits (RTD), and Chalk bedrock. 

3.2.2 Ground investigation associated with LTC has been undertaken within the 
proposed Tilbury Landfill between 2018 and 2025, and investigation by RWE 
Npower was undertaken in 2006. The investigation locations are shown on 
Figure 3-3. 

Figure 3-3 Exploratory hole locations

3.2.3 The Alluvium comprises very soft to soft clayey silt and silty clay, with peat 
layers locally up to 2m thick. Alluvium thickness decreases northwards away 
from the River Thames. LTC ground investigations indicate that the Alluvium is 
approximately 12m to 17m thick beneath the south and centre of Tilbury 
Landfill, with reduction in thickness to 5m to 7m in the north. The Alluvium thins 
out completely approximately 500 m north (Figure 3-4) of the proposed permit 
boundary. The change in Alluvium thickness observed across the site is likely 
related to historic valley terraces produced by the River Thames.
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Figure 3-4 LTC ground investigation borehole log cross section with mapped Alluvium thicknesses
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3.2.4 The RTD below the Alluvium are typically granular, comprising very loose to 
dense, brown to grey, multicoloured, slightly sandy and slightly silty, angular to 
well‑rounded fine‑ to coarse‑grained flint gravel with low cobble content. 
Thicknesses range between approximately 1.5 m and 7.5 m.

3.2.5 The Chalk below the RTD is generally described as very weak to weak, 
medium‑ to high‑density white chalk. The upper 2 to 5 m consists of 
clast‑supported chalk gravel, underlain by a 2 to 14 m interval of fractured Chalk 
associated with the Seaford Chalk Formation. Fracturing decreases within the 
underlying Lewes Nodular Chalk Formation.

Hydrogeological setting
3.2.6 Table 3-5 summarises the Environment Agency aquifer classification and 

hydrogeological characteristics of each stratigraphic unit.

Table 3-5 Hydrogeological unit summary

Geological unit Measured 
thickness 
(m)

Aquifer 
type

Environment 
Agency aquifer 
designation [1]

Groundwater flow 
type

Landfill (Made 
Ground)

0 (north) to 
10.3

Perched Unclassified Intergranular flow

Alluvium 5 to 7 (north)
12 to 17 
(rest of area)

Aquitard Secondary B Intergranular flow

RTD 1.5 to 7.5 Aquifer Secondary A Intergranular flow

Seaford Chalk 
Formation

Not proven Aquifer Principal Structureless - 
Intergranular flow
Structured – Fracture 
flow

Lewes Nodular 
Chalk Formation

Not proven Aquifer Principal Fracture flow

Notes
[1] Environment Agency Aquifer Classification definitions are:
Principal Aquifers - layers of rock or drift deposits that have high intergranular and / or fractured 
permeability that usually provide a high level of water storage. They may support water supply 
and / or river base flow on a strategic scale.
Secondary A aquifers - permeable layers capable of supporting water supplies at a local rather 
than strategic scale and being in cases an important component of base flow to rivers.
Secondary B aquifers - lower permeability layers that may store and yield limited amounts of 
groundwater in fractures and fissures, thin permeable horizons and weathered zones.

Landfill (Made Ground)
3.2.7 Groundwater movement within the landfill (Made Ground) is expected to be 

limited as the waste is largely cohesive.  
3.2.8 Where isolated granular lenses are present, flow will be constrained by the 

surrounding low‑permeability clay. The presence of cohesive strata may also 
induce perched or partially confined conditions within localised granular zones. 
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Although no site‑specific permeability testing is available for the landfill, the 
material descriptions and previous assessments[9], suggest an hydraulic 
conductivity in the order of 1x10-7 to 1x10-8m/s. 

3.2.9 PFA produced at Tilbury Power Station is composed mainly of silt‑sized 
spherical glassy particles (typically 0.02 mm diameter), generally well 
compacted and undergo cementation through pozzolanic reactions, leading to a 
low permeability in the order of 10-7 to 10-8 m/s. 

3.2.10  The inert waste materials deposited within Tilbury Ash Disposal Site comprise 
mostly clays and silts, which are of low permeability. Although no site‑specific 
permeability testing is available for the landfill, the material descriptions and 
previous assessments[9], suggest a hydraulic conductivity in the order of   1x10-

7 to 1x10-8m/s. The presence of cohesive strata may induce perched or partially 
confined conditions within any localised granular zones. 

3.2.11 The inert wastes placed under the previous permit were not well compacted, as 
the proposed final use of the land was not sensitive to settlement. Any new or 
existing reworked inert waste placed within the landfill under this permit will be 
placed in a controlled manner and compacted to achieve the required 
engineering specification for LTC. Therefore, the hydraulic conductivity of the 
waste is predicted to be lower than previously assessed.

Alluvium
3.2.12 The Alluvium predominantly consists of cohesive silts and clays with 

interbedded peat horizons. Groundwater is present within the intergranular pore 
space, but flow within this unit is expected to be limited due to its low hydraulic 
conductivity. The cohesive nature of the Alluvium restricts hydraulic connectivity 
between the landfill and the underlying RTD and Chalk.

3.2.13 The bulk hydraulic conductivity of the Alluvium is expected to be very low, 
consistent with its cohesive nature. Six in situ variable‑head hydraulic 
conductivity tests were undertaken within the Alluvium as part of the LTC 
ground investigation. Interpreted hydraulic conductivity values ranged from 
4x10-8 to 1x10-6 m/s.

3.2.14 The variable‑head test results represent horizontal hydraulic conductivity, which 
is expected to exceed vertical conductivity due to the sedimentary fabric and 
stratification of the Alluvium. Oedometer test interpretations indicate vertical 
hydraulic conductivity values of 5 × 10⁻¹¹ to 5 × 10⁻⁹ m/s, approximately 20 
times lower than the horizontal values.

3.2.15 Based on the overall dataset and material characteristics, a more representative 
range for hydraulic conductivity is considered to be between 1×10-9 and 1×10-7 
m/s.

RTD
3.2.16 The RTD are characterised by intergranular groundwater flow. Nine in situ 

variable‑head hydraulic conductivity tests provide the following interpreted 
range:

 minimum of 3.5 x10-6 m/s;

 average of 5.0 x10-5 m/s; and
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 maximum of 5.2 x10-4 m/s. 
3.2.17 These deposits predominantly comprise sandy, silty fine‑ to coarse‑grained 

gravel, with localised clayey gravelly sand horizons. Hydraulic conductivity is 
expected to vary accordingly, typically ranging from 1 × 10⁻⁵ m/s to 1 × 10⁻³ m/s 
in sandy gravel units, reducing to around 1 × 10⁻⁶ m/s in finer-grained zones.

Chalk
3.2.18 The structureless chalk will be characterised by intergranular flow, whereas the 

groundwater flow in the underlying structured chalk is through secondary 
porosity features (i.e. fissures and joints) rather than through the primary chalk 
pore matrix, which tends to have a very low hydraulic conductivity. 

3.2.19 Two pumping tests were undertaken in the Chalk during the LTC ground 
investigation. Interpreted aquifer properties are summarised in Table 3-6.

Table 3-6  Chalk pumping test results

Test Aquifer transmissivity [1], 
m2/d (average)

Uniform horizontal hydraulic conductivity [2], 
upper 50m Chalk, m/s (average)

PW07006A 593 to 1,440 (1,050) [3] 1.4 x10-4 to 3.3 x10-4 (2.4 x10-4)

PW06001A 1,200 [4] 2.8 x10-4 

Notes
[1] Derived transmissivity (hydraulic conductivity multiplied by aquifer thickness) based on 
analysis assuming aquifer thickness from top of Chalk to base of screened section of each 
pumping well
[2] Derived hydraulic conductivity assuming flow occurs within the upper 50m of the top of the 
Chalk
[3] Based on averages of different analysis methods from select drawdown analyses
[4] Assessment only using Theim steady state distance drawdown analysis

3.2.20 Hydraulic conductivity within the Chalk decreases with depth. While aquifer 
tests provide estimates of transmissivity, they do not resolve the vertical 
distribution. Geophysical log interpretation indicates hydraulic conductivity 
values of approximately 10-3 m/s in the shallowest fractured Chalk, reducing to 
around 10-5 m/s with depth. Although data from deeper horizons is limited, 
conductivity is expected to continue to decline as the frequency of open 
fractures decreases.

3.2.21 Faults have not been mapped by the British Geological Survey in Tilbury 
Landfill. Two “major fissures” were encountered during the construction of the 
Tilbury – Gravesend Cable Tunnel. Faults may act as both zones of higher 
hydraulic conductivity producing preferential groundwater flow paths for 
groundwater flow and as zones of lower hydraulic conductivity acting as barriers 
to groundwater flow. 

Groundwater levels
3.2.22 The IVL groundwater level monitoring dataset associated with Tilbury Ash 

Disposal permit comprises 1,110 records from eight dual installation boreholes. 
All boreholes were installed in both the Alluvium and Chalk aquifers. 
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3.2.23 Manual groundwater levels were recorded as depths (m bgl) and converted to 
elevations (m AOD) using an established site datum level. Monitoring was 
undertaken quarterly, with most dips occurring in February (Q1), May (Q2), 
August (Q3) and November (Q4). A total of 69 records were blank within the 
monitoring spreadsheet. 

3.2.24 Groundwater level data has been summarised in Figure 3-5 and Figure 3-6.
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Figure 3-5 Hydrographs of groundwater levels in the Alluvium installations
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Figure 3-6 Hydrographs of groundwater levels in the Chalk installations
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Table 3-7 Summary of groundwater level monitoring data

Groundwater Level (mAOD)Borehole 
ID

Strata Count

Min Average Max

Comment

BHC1S Alluvium 72 0.69 6.33 7.74 Q1 2013 and Q3 2024 groundwater level erroneously low 
(0.60mAOD and 4.88mAOD). No commentary was provided in 
annual report, it has been assumed to be a reading error. 

BHC2S Alluvium 69 1.98 6.74 8.05 New borehole installed in May 2011, previous data assumed to 
be erroneous.

BHC3S Alluvium 97 -0.24 0.71 4.08 Q2 and Q3 2019 records erroneously high, comment of level 
possibly being affected by slurry near borehole.

BHC4S Alluvium 61 -0.30 0.87 2.98 Sudden rise in groundwater level in Q3 2020, expected to be 
associated by damage. Monitoring location replaced by BHC8S.

BHC5S Alluvium 93 -0.01 1.56 2.80 -

BHC6S Alluvium 62 0.84 2.16 5.26 Note in Q2 2016 that new borehole drilled. No significant change 
in levels.

BHC7S Alluvium 66 0.98 1.75 1.98 Q4 2024 reading 1.7m higher than previously recorded. No 
comment seen in record, therefore unsure for high level.

BHC8S Alluvium 28 1.34 2.56 4.05 Data starts in Q3 2020 as replacement for BHC4S.

BHC1D Chalk 74 -1.60 0.65 6.70 Rise in base of standpipe from 31m bgl to 12m bgl in Q2 2018. 
Subsequent readings becoming highly variable and considered 
erroneous. This location is outside of the permit boundary and will 
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Groundwater Level (mAOD)Borehole 
ID

Strata Count

Min Average Max

Comment

be decommissioned in line with the Environment Agency 
guidance 1. 

BHC2D Chalk 64 -2.60 0.64 5.47 Noted as blocked in Q3 2010 and replaced by new borehole in 
Q2 2011. Q4 2018 reading 2m lower than previously recorded, no 
comment provided.
Rise in base of standpipe from 30m bgl to 11m bgl in Q2 2020. 
Subsequent readings becoming highly variable and considered 
erroneous. Q4 2022 it was noted that BHC2S may be overflow 
into BHC2D.2

BHC3D Chalk 101 -1.70 0.52 2.08 Noted as being buried in 2008/09.

BHC4D Chalk 62 0.02 0.49 2.00 Last recording Q4 2020, replaced by BHC8D

BHC5D Chalk 98 -0.50 0.52 1.12 -

BHC6D Chalk 68 -0.60 0.59 2.35 Note in Q2 2016 that new borehole drilled. No significant change 
in levels.

BHC7D Chalk 68 0.00 0.64 1.46 Q1 2017 comment stating "Outer casing overflowing and 
bubbling", level maybe affected by high level in BHC7S.

BHC8D Chalk 29 -0.15 0.40 1.12 Data starts in Q3 2020 as replacement for BHC4D.

1 Environment Agency Guidance on the design and installation of groundwater quality monitoring points Science Report SC020093 
https://assets.publishing.service.gov.uk/media/5a7ce4a1e5274a2c9a484c2e/scho0106bkct-e-e.pdf
2 Based on a review of the data this borehole has been damaged and is no longer reliable. This location will be replaced within a suitable location as 
discussed in Section 5.2.
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3.2.25 Groundwater levels within the Alluvium range from approximately 0m AOD to 
8 m AOD across the site. In the northern and western areas (corresponding to 
Areas A3, B, C1, C2 and C3 in Figure 2-1), average groundwater elevations 
typically lie between 0.7 m and 2.6 m AOD. In contrast, the southern areas (A1 
(outside Tilbury Landfill) and A2 in Figure 2-1) show higher average levels at 
6.3m AOD to 6.7 m AOD. This spatial variation suggests the presence of 
multiple groundwater levels as locally disconnected water‑bearing zones within 
the Alluvium. This may be attributed to placement of material in A1 and A2, 
resulting in high porewater pressures in the Alluvium under the waste.  

3.2.26 Groundwater levels within the Chalk range from approximately –3 m AOD to 
7m AOD. High‑frequency LTC monitoring data indicates a clear tidal influence in 
both the RTD and Chalk, driven by fluctuations in the River Thames. Due to this 
influence, recorded groundwater levels exceeding 4 m AOD (higher than River 
Thames) are considered anomalous and have been treated as erroneous. 
Adjusting for these anomalies, the representative range for Chalk groundwater 
levels is 3.9m AOD to 1.3m AOD. Average groundwater levels show minimal 
spatial variation, indicating a flat or subdued hydraulic gradient.

3.2.27 Environment Agency monitoring data from Brooke Farm (north of the site) 
records groundwater levels of 9m AOD to 10 m AOD, supporting a regional 
hydraulic gradient directed southwards towards the River Thames. 

3.2.28 Tilbury Ash Disposal Site groundwater level monitoring is consistent with the 
wider observations as part of LTC ground investigation. 

Groundwater quality
3.2.29 Groundwater quality in both the Alluvium and Chalk was monitored quarterly 

under the previous permit, with dual‑installation standpipes shown in Figure 3-7.  
Monitoring data spans a 17‑year period (2008 to 2025). Continuous datasets 
are available for seven boreholes, however, BHC4 exhibited deterioration in 
2020 and was subsequently replaced with BHC8.
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Figure 3-7 Tilbury Ash Disposal Site groundwater and surface water monitoring

Alluvium groundwater quality
3.2.30 A summary of the available groundwater quality data is provided in Table 3-8. 

As part of an initial review of the data, the results have been compared against 
DWS which is conservative. The average concentration is highlighted blue 
where above the DWS. The results are discussed further below. 

3.2.31 Graphical presentation of key parameters is included in Appendix A. 

Table 3-8 Summary of groundwater quality in the Alluvium

Groundwater concentration (mg/l)
Determinand DWS 

(mg/l) Count
Min Average Max (location ID)

pH units - 507 6.5 7.2 12 (BHC8S)

Conductivity uS/cm @ 25C 2500 
(uS/cm) 514 970 21000 42000 (BHC1S)

Total Alkalinity as CaCO3 - 424 155 2300 25000 (BHC1S)

Chloride 250 431 511 7500 17000 (BHC1S)

Fluoride 1.5 377 0.099 0.47 <5

Bromide - 377 <0.05 54 1000 (BHC5S)

Total Sulphur as SO4 250 523 <2 190 3200 (BHC4S)
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Groundwater concentration (mg/l)
Determinand DWS 

(mg/l) Count
Min Average Max (location ID)

Calcium 250 431 <1 360 1200 (BHC4S)

Magnesium 50 433 <1 550 1200 (BHC1S)

Barium 1 370 <0.0002 0.18 2 (BHC8S)

Sodium 200 433 <1 3800 13000 (BHC1S)

Potassium 12 433 <1 160 550 (BHC4S)

Nickel 0.02 508 <0.0003 0.0064 0.12 (BHC1S)

Chromium 0.05 508 <0.0002 0.0091 0.066 (BHC7S)

Cadmium 0.005 389 <0.00001 0.00019 0.0039 (BHC4S)

Copper 2 377 <0.0003 0.004 0.23 (BHC1S)

Lead 0.01 377 <0.0001 0.0014 0.066 (BHC1S)

Zinc 5 377 <0.001 0.013 0.76 (BHC1S)

Manganese 0.05 377 <0.00076 1.4 22 (BHC4S)

Iron 0.2 431 <0.01 5.3 49 (BHC1S)

Aluminium 0.2 508 0.001 0.05 2.5 (BHC7S)

Arsenic 0.01 509 0.0003 0.012 0.1 (BHC4S)

Boron 1 473 <0.005 2.9 55 (BHC4S)

Mercury 0.001 508 <0.00001 0.0001 0.0031 (BHC1S)

Selenium 0.01 508 <0.0005 0.011 0.21 (BHC1S)

Vanadium - 508 0.0002 0.0058 0.064 (BHC3S)

Molybdenum 0.071 518 0.00009 0.46 23 (BHC4S)

Cobalt - 377 <0.00015 0.0029 0.039 (BHC3S)

Tin - 376 <0.0002 0.0018 <0.03

Thallium - 357 <0.001 <0.002 <0.02

Antimony 0.005 508 <0.0001 0.0013 <0.01

Ammoniacal Nitrogen as N 0.39 412 4.24 52 140 (BHC5S)

Nitrate 50 419 <0.01 0.22 3.3 (BHC1S)

Chromium VI 0.05 410 0.00028 0.022 0.36 (BHC1S)

Total Oxidised Nitrogen - 424 0.02 0.24 3.8 (BHC1S)

Phosphate 2.2 377 <0.01 1.3 15 (BHC3S)

Total Organic Carbon - 423 1.9 35 150 (BHC6S)

Silicon - 342 <0.1 21 280 (BHC7S)

Beryllium - 342 <0.0001 0.0072 0.08 (BHC2S)

Notes:
1 No DWS are available for Molybdenum, values from WHO guidance used.
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3.2.32 It has been noted in previous assessments that BHC1S, BHC2S and BHC6S 
are likely to be monitoring both the Alluvium and PFA waste.  

3.2.33 A review of the data indicates that the Alluvium groundwater exhibits impact 
from saline intrusion, with average concentrations of sodium (3,800mg/l), 
chloride (7,500mg/l) and high concentrations of magnesium (550mg/l), calcium 
(360mg/l), potassium (160mg/l) and bromide (54mg/l). These levels have 
generally been consistent across the period of monitoring, highlighting the 
persistent nature of the saline intrusion.

3.2.34 Previously BHC4S has been highlighted as having higher concentrations of 
sulphate, aluminium, boron and molybdenum compared to other monitoring 
locations. As part of the 2020 annual review, it was determined that BH4Cs 
condition had deteriorated, potentially creating a pathway from the PFA to the 
Chalk aquifer. BH4C was subsequently decommissioned and replaced by 
BH8C. Subsequent monitoring of BH8Cs has demonstrated concentrations that 
align with other monitoring locations.

3.2.35 Hazardous metals arsenic, lead and mercury have previously been detected 
above the method detection limit. Concentrations of mercury and lead above 
the DWS have been recorded in BHC1s as detailed below. 

 One sample with a concentration of mercury at 0.003mg/l in May 2016 above 
the DWS of 0.001mg/l. The preceding and following rounds were below the 
method detection limit. 

 Three samples with concentrations of lead above the DWS of 0.01mg/l 
between July 2015 and May 2016. The results ranged between 0.029mg/l to 
0.066mg/l. After May 2016 the results fell to below the method detection limit 
and remained consistently below detection up to 2025. 

3.2.36 These elevated concentrations appear to be isolated events with no underlying 
trend.

3.2.37 Borehole average concentrations of arsenic range between 0.0067mg/l and 
0.021 mg/l, with graphs (included as Appendix A) showing a general trend of 
reducing concentrations below the DWS of 0.01mg/l (except for slight increase 
in concentrations in the winter of 2024/25). Concentrations of leachable arsenic 
from the waste sources including the PFA are low as shown in Table 3-2, and 
the source of the recent increase in arsenic is unlikely to be attributable to the 
waste. 

3.2.38 Non-hazardous metals including manganese, iron, boron and selenium have 
been recorded at most Alluvium boreholes above their respective DWS. The 
graphs showing the determinands which are included as Appendix A indicates 
that there is significant variation in concentrations of these determinands but 
typically no observable trend. It is therefore difficult to attribute the results to 
landfilling activities.  It is noted that:

 the concentrations of manganese and iron in groundwater across the site are 
significantly higher than those in the PFA and therefore are unlikely to derive 
from landfilling activity – organic clay typically contains elevated 
concentrations of these metals.
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 iron levels significantly reduced in 2020, remaining below 5mg/l, when 
previously spikes of 20mg/l to 30 mg/l were commonly observed.

 elevated boron concentrations could derive from saline intrusion
3.2.39 Ammoniacal nitrogen has been recorded in all Alluvium boreholes at 

concentrations between 7mg/l to 139mg/l, above the concentrations in the PFA 
leachability results (0.4mg/l to 5.74mg/l) and the DWS of 0.39mg/l. These 
results are considered to be reflective of non-landfill sources. Ammoniacal 
nitrogen is typically a ubiquitous contaminant from agricultural processes or 
could be as a result of natural processes in the alluvial clays and marshes.

3.2.40 Typically, maximum observed concentrations are from BH1CS. The land 
surrounding BH1CS has not been disturbed since the PFA was placed (over 15 
years) and the results are often higher than the PFA leachability results (Table 
3-2) therefore the results are likely a reflection of its location adjacent to the 
River Thames, highlighting the impact of the saline intrusion on groundwater 
quality in the Alluvium.

3.2.41 Overall, the natural water quality in the Alluvium is impacted by saline intrusion. 
Several determinands are found to be elevated in the groundwater and could be 
attributed to leaching from the PFA, including aluminium, boron, selenium, 
molybdenum and sulphate. However, it should be noted that the presence of 
these determinands within the Alluvium is not an indication of a failure of the 
geological barrier, as the Alluvium is over 10m thick. The results reflect the 
attenuation of these determinands as they migrate through the geological 
barrier.

Chalk groundwater quality
3.2.42 Groundwater quality data from the Chalk is summarised in Table 3-9 and 

graphical plots of key parameters are included in Appendix A.2. 
3.2.43 As part of an initial review of the data, the results have been compared against 

DWS to benchmark the results. The average concentration is highlighted blue 
where above the DWS. The results are discussed further below. 

3.2.44 The permit‑specific compliance limits are discussed and provided in Section 5.

Table 3-9 Summary of groundwater quality in the Chalk

Groundwater concentration (mg/l)
Determinand DWS 

(mg/l) Count
Min Average Max (location ID)

pH units - 510 6.6 7.3 13 (BHC8D)

Conductivity uS/cm @ 25C 2500 
(uS/cm) 511 970 8800 41000 (BHC1D)

Total Alkalinity as CaCO3 - 429 91 980 15000 (BHC7D)

Chloride 250 431 239 2700 11000 (BHC1D)

Fluoride 1.5 380 0.16 0.45 7.3 (BHC6D)

Bromide - 380 0.8 22 530 (BHC1D)

Total Sulphur as SO4 250 529 <2 140 1800 (BHC4D)
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Groundwater concentration (mg/l)
Determinand DWS 

(mg/l) Count
Min Average Max (location ID)

Calcium a 250 429 <1 230 1200 (BHC8D)

Magnesium 50 431 0.111 210 960 (BHC1D)

Barium 1 366 <0.01 0.17 9.5 (BHC8D)

Sodium 200 431 <1 1500 6700 (BHC2D)

Potassium 12 431 <1 67 250 (BHC4D)

Nickel 0.02 504 <0.0004 0.0052 0.17 (BHC8D)

Chromium 0.05 502 <0.001 0.0045 0.03 (BHC3D)

Cadmium 0.005 385 <0.00002 0.00012 0.0012 (BHC2D)

Copper 2 373 <0.0003 0.0019 0.07 (BHC2D)

Lead 0.01 373 <0.0001 0.00093 <0.01b

Zinc 5 373 <0.001 0.011 0.77 (BHC7D)

Manganese 0.05 373 <0.003 1 19 (BHC5D)

Iron 0.2 429 <0.01 2 22 (BHC6D)

Aluminium 0.2 504 0.001 0.017 1.2 (BHC4D)

Arsenic 0.01 507 <0.00015 0.0041 0.036 (BHC2D)

Boron 1 465 0.0167 1.2 23 (BHC5D)

Mercury 0.001 502 <0.00001 0.000081 <0.001b 

Selenium 0.01 502 <0.0005 0.0057 0.067 (BHC6D)

Vanadium - 502 <0.0002 0.0023 0.019 (BHC8D)

Molybdenuma 0.071 521 <0.001 0.036 2.8 (BHC4D)

Cobalt - 373 <0.00015 0.0021 0.026 (BHC5D)

Tin - 372 <0.001 0.0013 0.014 (BHC1D)

Thallium - 353 <0.001 0.0017 <0.02

Antimony 0.005 502 <0.0001 0.0011 <0.01

Ammoniacal Nitrogen as N 0.39 417 0.9 16 84 (BHC1D)

Nitrate 50 422 <0.01 0.24 7.2 (BHC1D)

Chromium VI 0.05 413 0.00024 0.018 0.15 (BHC7D)

Total Oxidised Nitrogen - 429 0.02 0.26 7.2 (BHC1D)

Phosphate 2.2 380 <0.01 0.6 29 (BHC7D)

Total Organic Carbon - 429 1.3 10 63 (BHC2D)

Silicon - 338 0.184 9.5 26 (BHC7D)

Beryllium - 338 <0.0001 0.007 <0.01

Notes:
A No DWS are available for Molybdenum, values from WHO guidance used.
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Groundwater concentration (mg/l)
Determinand DWS 

(mg/l) Count
Min Average Max (location ID)

B Maximum concentration is <LOD, however, measured results are available to calculate an 
average concentration. 

3.2.45 The Chalk exhibits a chemistry that is saline in nature, similar to the Alluvium 
chemical signature demonstrated by average concentrations of sodium 
(1,500mg/l), chloride (2,700mg/l), magnesium (210mg/l), calcium (230mg/l), 
potassium (67mg/l), and bromide (22mg/l). These concentrations have 
generally been consistent across the monitoring period, highlighting the 
persistent nature of the saline intrusion.

3.2.46 Key determinands that could be considered as potentially sourced from the PFA 
include aluminium, selenium, molybdenum and sulphate.

 Aluminum concentrations have typically been below DWS of 0.1mg/l, 
however, isolated spikes of 0.16mg/l in BHC5D in March 2012 and 0.28mg/l 
in BHC2D in May 2017. These are considered outliers and are not indicative 
of a trend of reducing aquifer quality.

 Selenium concentrations have been elevated across the site. Before 2018 
concentrations of selenium were above the DWS of 0.01mg/l at all locations.  
Since 2018 BHC1D, BHC2D, BH7CD and BHC8D have generally shown 
concentrations below the DWS (only a few isolated spikes). BH3CD, BHC5D 
and BHC6D have repeatedly exceeded DWS, however, there is no notable 
trend in the data. 

 Concentrations of molybdenum and sulphate were typically below the DWS 
of 0.005mg/l and 250 mg/l respectively prior to 2019, with only a few isolated 
spikes. Elevated concentrations of molybdenum and sulphate have been 
recorded since 2019 in BHC3D and BHC5D. However, there is no evidence 
of wider aquifer deterioration, as down‑gradient locations (BH1CD and 
BH2CD) do not show corresponding increases. These concentrations may be 
a result of damage to the monitoring standpipes as the results are consistent 
with the short‑term spikes previously observed at BHC4D prior to its 
replacement by BHC8D.

3.2.47 Hazardous metals arsenic, lead and mercury have been detected above the 
method detection limit in the Chalk aquifer however, detections of mercury and 
lead were consistently below the DWS. 

3.2.48 At each borehole, average arsenic concentrations range from 0.003mg/l to 
0.006mg/l, which is below the DWS of 0.01mg/l. Graphs showing the arsenic 
concentrations included in Appendix A generally indicate declining arsenic 
levels, although there were abnormal increases during the winter of 2024/25 
which mirrors the fluctuations in the Alluvium. The maximum concentration of 
0.036mg/l is the same order of magnitude as the DWS and was recorded in 
BHC2D in 2008. More recent elevated concentrations of arsenic were recorded 
in BHC6D. The samples were recorded in November 2024 and March 2025 
(0.023mg/l and 0.029mg/l respectively) and were both lower on retests 
(0.017mg/l in November and 0.00015mg/l in March). 
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3.2.49 Ammoniacal nitrogen concentrations ranged between 0.9mg/l and 84mg/l above 
the DWS of 0.39mg/l. Average concentrations at each installation ranged 
between 9mg/l and 54.4mg/l. These concentrations are significantly higher than 
the leachability test results from the PFA (0.4mg/l to 5.74mg/l) and are 
considered to be reflective of non-landfill sources. 

3.2.50 Elevated concentrations of molybdenum and sulphate have been recorded in 
recent years in BHC3 and BHC5. However, there is no evidence of wider 
aquifer deterioration, as down‑gradient locations (BH1C and BH2C) do not 
show corresponding increases. These concentrations may be a result of 
damage to the monitoring standpipes as the results are consistent with the 
short‑term spikes previously observed at BHC4 prior to its replacement by 
BHC8.

Hydrology 
3.2.51 Tilbury Main River runs through the northern portion of the permit boundary 

from west to east. At this point, the river is close to its source and is often dry in 
the summer months. Due to earthworks activities around the river, at some 
points the river has become blocked with sediment, resulting in sections of 
standing water. 

3.2.52 As a result, there is currently little to no flow within Tilbury Main through the site. 
As part of LTC, the river will be culverted at two points and sediment will be 
removed. However, it is not anticipated this will result in a significant flow 
increase through the river. 

3.2.53 At the southeastern corner of Area C2 of Tilbury Ash Disposal permit boundary, 
Tilbury Main River is joined by another drainage ditch and flows south, draining 
into the River Thames 1km downstream via Bowater sluice.    

Surface water quality
3.2.54 Surface water quality is monitored on a quarterly basis from a single monitoring 

point (SWB) as shown Figure 3-7. Based on recent site visits it is understood 
that the surface water monitoring point is located on a part of the river which 
has been blocked and therefore the sampling is of standing water. 

3.2.55 Due to the nature of the ditches around the landfill site, monitoring of upstream 
water quality has not been undertaken due to these areas typically being dry 
and inaccessible.

3.2.56 Surface water quality monitoring data from 2008 to 2005 is summarised in 
Table 3-10. As part of an initial review of the data, the results have been 
compared against SEQS to benchmark the results. The average concentration 
is highlighted blue where above the SEQS. The results are discussed further 
below. 

Table 3-10 Surface water quality monitoring data

Determinand 
SEQS

Count Min (mg/l) Average 
(mg/l)

Max 
(mg/l)

No. > 
SEQS

pH - 66 7.4 7.9 8.5

Conductivity uS/cm - 66 1200 6300 18800
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Determinand 
SEQS

Count Min (mg/l) Average 
(mg/l)

Max 
(mg/l)

No. > 
SEQS

Aluminium 0.015 66 <0.007 0.23 1.64 43

Arsenic 0.025 66 <0.001 0.0062 0.049 1

Boron 7 66 0.00482 7.7 26 37

Cadmium 0.0002 65 0.00003 0.00063 <0.0015 3

Calcium - 66 110 330 912

Chromium 0.0047 66 0.0002 0.0064 0.023 25

Magnesium - 66 22 200 370

Nickel 0.0086 66 <0.0007 0.011 0.047 37

Potassium - 66 <0.18 140 291

Molybdenum - 49 0.000142 0.27 1.24

Sulphate - 62 209 1100 2660

Antimony - 48 <0.0003 0.0023 0.011

Barium - 47 0.000102 0.059 0.234

Copper 0.00376 49 <0.0005 0.008 0.0222 21

Fluoride 5 48 0.02 0.58 1.29 0

Lead 0.0013 62 0.0004 0.006 0.0382 25

Mercury - 49 <0.000002 0.000033 <0.0001

Phosphate - 49 <0.03 0.64 5.49

Sulphide - 49 <0.01 0.063 1.02

Zinc 0.0079 62 0.0015 0.019 0.125 36

Sodium - 60 <0.5 1000 2770

Chloride - 66 121 1600 4670

3.2.57 Time-series analysis of concentrations at SWB (see graphs in Appendix B), 
indicates mixed behaviour across determinands. The patterns are consistent 
with the estuarine setting and local hydrography. For example, major cations 
dilute and vary seasonally, whereas certain metals and boron can concentrate 
under low-flow conditions and episodic inputs, particularly in Q2 and Q3. 

3.2.58 Although the results are consistently elevated above the SEQS for some 
determinands including aluminium, boron, chromium and nickel, the results 
have been consistent since 2009, and the surface water quality has not shown 
evidence of deterioration during the monitoring period. 
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3.3 Receptors
3.3.1 The receptors identified at the site include the Chalk aquifer underlying the site 

and the adjacent surface watercourses, including the River Thames estuary. 
3.3.2 Most of the permit boundary is located within a Source Protection Zone 3 (SPZ 

3) as shown on Figure 3-8. The SPZ is within the Chalk bedrock aquifer 
associated with an abstraction located approximately 2.5km to the north at 
Linford. This abstraction is not currently used, however, will be brought back 
into use to supply water for the LTC Tunnel Boring Machine (TBM). 

3.3.3 There is an active private groundwater abstraction registered to C H Cole & 
Sons (8/37/56/*G/0006) located 600m north of the site as shown on Figure 3-8. 
This is part of a combined licence of 1300 m3/day associated with fluvial sands 
and gravels for spray irrigation. 

Figure 3-8 Source protection zone and licensed abstraction

3.3.4 A summary of public licensed groundwater abstractions within a 5km radius of 
the site is presented in Table 3-11. 
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Table 3-11 Summary of licenced groundwater abstractions

Environmental 
permit licence Eastings Northings Distance 

(km)[1] Use

Max yearly 
abstraction 
m3/a 
(abstracted 
strata)

8/37/56/*G/0006 566798 177598 1.4
General 
Farming & 
Domestic

18,200 (Fluvial 
sands and 
gravels)

8/37/56/*G/0073 567200 177802 1.4

General Use 
Relating to 
Secondary 
Category 
(Medium Loss)

1,100,000 
(Chalk)

8/37/56/*G/0026 568800 177798 1.4 Mineral 
Washing

1,909 [2] (Fluvial 
sands and 
gravels)

8/37/56/*G/0062 568280 180300 2.0

Industrial, 
Commercial and 
Public Services, 
Extractive, Dust 
Suppression

6,000 (Gravel 
pit)

8/37/56/*G/0044 567168 179280 3.8 Linford public 
water supply

3,728,000 
(Chalk)

AN/037/0056/012 565985 180732 4.5 Irrigation of the 
golf course Unknown

[1] From northern edge of Tilbury Landfill permit boundary 
[2] groundwater feature survey quoted “1909??”, therefore expecting value not to be correct
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4 Hydrogeological risk assessment
4.1.1 The previous risk assessments prepared for Tilbury Ash Disposal Site 

concluded that the existing deposits of PFA and inert waste would not cause an 
unacceptable risk to controlled waters. 

4.1.2 Leachability testing results from the DfR material indicates that the 
concentrations of determinands are similar or lower than the leachability than 
the wastes already deposited. No new or different contaminants have been 
identified in the Goshems Farm DfR material.

4.1.3 Quantities of leachate are expected to be very low, based on the cohesive 
nature of the DfR material from Goshems Farm and the proposals to compact 
the materials.

4.1.4 The conceptual model for the new landfill is the same as that previously 
assessed for Tilbury Ash Disposal Site. Although the boundary of the new 
permit extends further north than the previous permit boundary, the Chalk 
aquifer is still protected by between 5m to 17m of cohesive Alluvium which acts 
as an aquitard. The previous risk assessments for the Tilbury Ash Disposal Site 
concluded that there was minimal risk to the Chalk aquifer. The Chalk aquifer is 
impacted by saline intrusion and is not a drinking water source. 

4.2 Potential discharge of hazardous substances
4.2.1 Due to the nature of the DfR material (predominantly clays) the material is 

unlikely to produce leachate as discussed in Section 3.1. Considering the 
ground conditions, environmental setting, characteristics of the waste and 
leachability testing results the assessment is therefore sufficiently conservative 
and indicates placing the DfR material at the site is unlikely to result in 
discharge of hazardous substances to groundwater.  

4.3 Potential discharge of non-hazardous substances
4.3.1 The leachate results from the DfR for the remaining contaminants have been 

considered further in Table 4-1. 

Table 4-1 Leachability testing results above DWS and background groundwater 
concentrations

Average 
groundwater 
concentration (mg/l)
Landfill monitoring

Priority contaminant DWS (mg/l)

Alluvium Chalk

Average DfR 
leachability 
testing results 
(mg/l)

With 
dilution 
factor 
applied 
(mg/l)

Antimony 0.005 0.0013 0.0011 0.0085 2.55E-11

Selenium 0.01 0.011 0.0057 0.022 6.6E-11

Phenols 0.0005 - - 0.011 3.3E-11
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4.3.2 The RWE Npower 2004 HRA calculated a dilution factor which was applied to 
the results. This dilution factor of 3 x 10-9 has been applied to the results for the 
determinands in Table 4-1, demonstrating that the resultant concentrations 
would be significantly lower than the conservative DWS and therefore the 
proposed source material would pose a negligible risk to the Chalk aquifer. 

4.3.3 The proposed groundwater monitoring scope discussed in Section 5.2 takes 
into account the findings of this assessment. 

4.4 Potential discharge of substances to surface water 
4.4.1 As discussed in Section 3.2, Tilbury Main River is dry through large periods of 

the year, and is currently blocked, creating sections of standing water. The river 
is joined by a ditch on the corner of the new permit boundary in the east and 
drains into the River Thames located 1km down gradient via Bowaters sluice. 

4.4.2 Due to the lack of water and poor connectivity within Tilbury Main River in the 
site boundary, it is considered that the following assessment is very 
conservative and assumes the river will potentially have a flow and connectivity 
to the River Thames in the future. 

4.4.3 The assessment considers the leachability results from the DfR material against 
SEQS. The determinands have been spilt into three groups: 

 Determinands where leachability test results from the DfR material are below 
the conservative SEQS. These results are not considered further in this 
assessment. 

 Determinands where leachability test results from the DfR material are above 
the SEQS, but below average background surface water concentrations 
recorded during the IVL monitoring. Due to the potential for the river to be 
opened up in the future, these results are considered further below. 

 Determinands where the leachability test results from the DfR material are 
above the SEQS and above the average surface water concentrations. 
These are considered further below. 

Table 4-2 Leachability testing results above SEQS and background surface water 
concentrations

Determinand SEQS (mg/l)
Average surface 
water concentration 
(mg/l)

Average LTC DfR 
leachability testing 
results (mg/l)

Chromium VI 0.0006 Total chromium 
results - 0.0064 0.0042

Ammoniacal Nitrogen 
as N 0.021 Not included in test 

suite. 1.7

Cobalt 0.003 Not included in test 
suite. 0.0032

Copper 0.00367 (where 
DOC <1mg/l) 0.008 0.042
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Determinand SEQS (mg/l)
Average surface 
water concentration 
(mg/l)

Average LTC DfR 
leachability testing 
results (mg/l)

Cyanide 0.001 Not included in test 
suite. 0.015

Nickel 0.0086 0.011 0.01

Phenols 0.0077 Not included in test 
suite. 0.011

Zinc 0.0068 (bioavailable) 0.019 0.01

4.4.4 The results from eight determinands were recorded above the SEQS. 
Concentrations of nickel, zinc and hexavalent chromium in the DfR material 
leachability testing were recorded below the average surface water 
concentrations at the site. Although these were recorded below the current 
average concentrations, as a conservative measure, all three of these 
determinands will be monitored as part of the annual monitoring suite discussed 
further in Section 5.3. Hexavalent chromium is not commonly detected in 
surface water as it requires reducing conditions and has not previously been 
monitored in surface water, therefore total chromium is proposed to be used as 
an indicator in surface water monitoring.

4.4.5 Concentrations of copper, cyanide and phenols from leachability testing have 
been recorded above the SEQS and above the average surface water 
concentrations or there is no available surface water test data to compare the 
results to. These determinands are therefore taken forward as part of the 
annual monitoring suite outlined in Section 5.3. 

4.4.6 Concentrations of ammoniacal nitrogen have not previously been included in 
the surface water monitoring suite, however, groundwater monitoring has 
shown ammoniacal nitrogen is present across the site in the groundwater at 
elevated concentrations and based on the activities surrounding the site 
including agricultural land and historical landfills, it is anticipated that 
concentrations of ammoniacal nitrogen in surface water will also be elevated in 
this area. It is therefore not considered appropriate to monitor the surface water 
features for ammoniacal nitrogen. 

4.4.7 Similarly, cobalt has not been tested for in the surface water features. The 
average concentrations in the DfR material leachability testing which is an 
aggressive test method, are 0.0002mg/l above the SEQS which is a marginal 
exceedance. Cobalt has therefore not been taken forward as part of the annual 
monitoring suite.   

4.4.8 As outlined in Section 3.1, based on properties of the inert clayey DfR material 
and the proposed compaction of the material when placed, it is very unlikely 
that leachate will be generated by the proposed waste source. 

4.4.9 Although Tilbury Main River has been observed to have little to no flow during 
most of the year, the proposed LTC scheme intends to remove any blockages 
therefore improving the flow into the River Thames. It is therefore considered 
appropriate to continue monitoring at SWB, during the landfilling activities 
quarterly. This is discussed further in Section 5.3. 
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5 Requisite surveillance

5.1 Leachate monitoring
5.1.1 The PFA and inert waste already deposited in Tilbury Ash Disposal Site is not 

considered to have the potential to generate leachate in any significant 
quantities and therefore leachate levels and quality are not monitored.  The 
proposed site activities for Tilbury Landfill align with the previous activity, 
therefore the leachate generating potential remains low. Monitoring of leachate 
levels and quality is not proposed as part of the proposed works.

5.2 Groundwater monitoring
5.2.1 The proposed groundwater monitoring schedule has been defined in Table 5-1, 

with locations shown in Figure 5-1.
5.2.2 Groundwater levels and quality are currently monitored quarterly via seven 

dual‑standpipe installations, with one standpipe screened in the Alluvium and 
the other in the Chalk at each location. As the proposed new permit maintains 
the same operational activities and sources as the previous permit, the current 
monitoring arrangements are considered appropriate. However, due to the 
change in permit boundary proposed under this new permit, some of the 
monitoring wells will change, as follows:

 Area A1 relating to the former Tilbury Ash Disposal Site permit boundary is to 
be permanently surrendered, therefore monitoring in BHC1S and BHC1D will 
not be continued under the new permit;

 BHC2D (Response zone from -17.0 to -20.0mOD) is suspected to be blocked 
and will be replaced by a well with a response zone covering the same area 
of chalk, to provide continued groundwater monitoring;

 BHC4D has already been decommissioned and replaced with BHC8D under 
the previous permit;

 BHC9D is a new monitoring location in the north of the permit boundary, to 
monitor the extended area of landfilling. Existing monitoring well BH08022 
will be used to allow monitoring of the Chalk for this extended area.

5.2.3 The Alluvium forms an aquitard and functions as the site’s geological barrier. 
Monitoring within this unit provides a direct indication of any potential leachate 
migration from the overlying PFA or inert waste. Groundwater quality results 
confirm that Alluvium chemistry is primarily controlled by the natural clay 
mineralogy and influence of saline intrusion. Accordingly, monitoring within the 
Alluvium focuses on key determinands that act as indicators of potential 
leakage from the PFA, existing inert waste and proposed waste from Goshems 
Farm DfR.

5.2.4 As the Chalk aquifer represents the principal receptor, quarterly monitoring is 
currently undertaken for key determinands, with a full suite of hazardous and 
non‑hazardous substances monitored annually. Given that site operations are 
not proposed to change, this monitoring regime continues to provide an 
appropriate and proportionate level of risk based environmental monitoring.
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Table 5-1 Proposed groundwater monitoring schedule

Location Frequency Measurement and analytical suite

Alluvium
BHC2S, BHC3S, 
BHC5S, BHC6S, 
BHC7S, BHC8S

Quarterly
Water level (mAOD), aluminium, antimony, arsenic, boron, 
chromium, molybdenum, mercury, nickel, selenium, sulphate, 
vanadium

Quarterly
Water level (mAOD), aluminium, antimony, arsenic, boron, 
chromium, molybdenum, mercury, nickel, selenium, sulphate, 
vanadiumChalk

BHC2D, BHC3D, 
BHC5D, BHC6D, 
BHC7D, BHC8D, 
BHC9D 
(BH08022) Annual

pH, electrical conductivity, total alkalinity, chloride, fluoride, 
bromide, calcium, magnesium, barium, sodium, potassium, 
cadmium, copper, lead, zinc, manganese, iron, cobalt, tin, 
thallium, antimony, ammoniacal nitrogen, TON, TOC, 
phosphate and phenol

Base of monitoring point (mAOD)

Compliance limits
5.2.5 Suitable control levels have been derived in line with previous HRAs (and given 

that site activities will remain unchanged under the new permit) and Permit 
Variation (EPR/GP3733DZ/V007 - 2025). The compliance limits for the existing 
permit have been adopted for this application as it has been demonstrated in 
Section 3 that the chemistry of the Goshems Farm DfR materials to be placed in 
the Tilbury Landfill is similar or less than the wastes currently disposed of in the 
Tilbury Ash Disposal Site. 

5.2.6 Compliance limits have been set only for the Chalk aquifer, which constitutes 
the primary receptor. It is not considered appropriate to establish compliance 
limits for the Alluvium, as it functions as the geological barrier rather than a 
receptor. Monitoring shall continue to aid characterisation of the system. For the 
new monitoring location BHC9D, DWS have been applied as compliance limits.  

5.2.7 The monitoring locations are set out in Figure 5-1. 
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Figure 5-1 Groundwater and surface water requisite surveillance monitoring 
locations.

5.2.8 The proposed control levels and compliance limits for each Chalk monitoring 
location are presented in Table 5-2. These values have been set to identify any 
potential deterioration relative to the current baseline, acknowledging that true 
background groundwater quality cannot be established due to historic site 
operations.

5.2.9 The limits have been derived as follows: 

 Control levels – mean concentration plus two times standard deviations. 

 Compliance limits – set at the relevant DWS (or WHO guidelines where DWS 
are not available). Where the previous compliance limits detailed in permit 
variation EPR/GP3733DZ/V007 are higher than the DWS, these have been 
taken forward as the proposed compliance limits. 

5.2.10 In line with the Permit Variation EPR/GP3733DZ/V007, no compliance limits are 
proposed for the following installations:

 BHC3D: no compliance limits were set under the previous permit (V007) for 
this monitoring well.

 BHC5D: no compliance limits were set under the previous permit for this 
monitoring well.
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Table 5-2 Proposed compliance limits

Borehole Determinand DWS 
(mg/l)

Mean 
concentration 
in Chalk (mg/l)

Proposed control 
level (mg/l)

Proposed 
compliance limit 
(mg/l)

Aluminium 0.2 0.018 0.088 0.2

Nickel 0.02 0.0038 0.011 0.02

Molybdenum b 0.07 0.0042 0.022 0.07

Selenium 0.01 0.0056 0.023 0.02a

Sulphate 250 8.9 50 250

Arsenic 0.01 0.0041 0.016 0.026a

BHC2D

Chromium 0.05 0.0044 0.016 0.05

Aluminium 0.2 0.013 0.050

Nickel 0.02 0.004 0.013

Molybdenum b 0.07 0.042 0.236

Selenium 0.01 0.0048 0.017

Sulphate 250 69 301

Arsenic 0.01 0.0033 0.011

BHC3D

Chromium 0.05 0.0029 0.012

No compliance 
limits proposed c 

Aluminium 0.2 0.012 0.049

Nickel 0.02 0.0035 0.016

Molybdenum b 0.07 0.047 0.226

Selenium 0.01 0.0065 0.023

Sulphate 250 340 1177

Arsenic 0.01 0.003 0.011

BHC5D

Chromium 0.05 0.0038 0.015

No compliance 
limits proposed c 

Aluminium 0.2 0.014 0.044 0.2

Nickel 0.02 0.0028 0.010 0.02

Molybdenum b 0.07 0.0063 0.052 0.07

Selenium 0.01 0.0048 0.022 0.016a

Sulphate 250 29 100 250

Arsenic 0.01 0.0041 0.016 0.013 a

BHC6D

Chromium 0.05 0.005 0.018 0.05

Aluminium 0.2 0.016 0.053 0.2

Nickel 0.02 0.0066 0.026 0.02

Molybdenum b 0.07 0.0033 0.012 0.07

Selenium 0.01 0.0055 0.017 0.021 a

BHC7D

Sulphate 250 110 312 250
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Borehole Determinand DWS 
(mg/l)

Mean 
concentration 
in Chalk (mg/l)

Proposed control 
level (mg/l)

Proposed 
compliance limit 
(mg/l)

Arsenic 0.01 0.0045 0.014 0.017 a

Chromium 0.05 0.0051 0.017 0.05

Aluminium 0.2 0.014 0.052 0.2

Nickel 0.02 0.017 0.087 0.02

Molybdenum b 0.07 0.028 0.130 0.07

Selenium 0.01 0.0028 0.006 0.01

Sulphate 250 23 70 250

Arsenic 0.01 0.0028 0.011 0.01

BHC8D

Chromium 0.05 0.00092 0.003 0.05

Aluminium 0.2 Note d 0.2

Nickel 0.02 0.021 0.021 0.02

Molybdenum b 0.07 Note d 0.07

Selenium 0.01 0.0036 0.0036 0.01

Sulphate 250 134 134 250

Arsenic 0.01 0.0079 0.0079 0.01

BHC9D ef 
(BH08022)

Chromium 0.05 0.003 0.003 0.05

Notes:
a) Compliance limit as set in Tilbury Ash Disposal permit variation EPR/GP3733DZ/V007.
b)  No DWS has been defined for Molybdenum, therefore WHO guidelines have been applied.
c)  As noted in the permit variation BHC5D and BHC3D[12].
d)  No historic sampling available to determine a mean concentration.  No control level 

defined.  
e) Single sampling result available taken as part of LTC ground investigation in 15/07/2020 
f) BHC9d is a new monitoring location to cover extend permit area to the north, therefore 

compliance limits not reported in the 2025 permit variation[12].

5.3 Surface water monitoring
5.3.1 Surface water monitoring is restricted to a single downstream location, as 

potential upstream points are either inaccessible or dry for most of the year. In 
line with the previous permit, it is proposed that quarterly monitoring is 
undertaken only for key determinands to provide contextual information that 
supports the groundwater monitoring programme; no compliance limits are 
applied to surface water. 

5.3.2 It should be noted that a new surface water discharge permit is being applied 
for by BMJV, which is also likely to include requirements for surface water 
monitoring.

5.3.3 The monitoring schedule from the previous permit is considered appropriate 
and is therefore retained, with the addition of contaminants identified from the 
risk assessment (chromium, copper, cyanide, nickel, phenols and zinc). 
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5.3.4 A summary of the monitoring schedule is provided in Table 5-3 and location of 
the sampling point in Figure 5-1.

Table 5-3 Proposed surface water monitoring schedule

Location Frequency Measurement and analytical suite

SWB Quarterly

pH, Electrical Conductivity, Aluminium, Arsenic, Boron, 
Cadmium, Chromium, Copper, Chloride, Fluoride, Calcium, 

Magnesium, Nickel, Sodium, Sulphate, Potassium, Cadmium, 
Lead, Zinc, Phenols, Cyanide
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6 Compliance with Environmental Permitting 
Regulations 2016

6.1.1 This section demonstrates how this HRA complies with the relevant parts of the 
Environmental Permitting Regulations 2016.

6.2 Schedule 9
6.2.1 In accordance with Schedule 9 of the Environmental Permitting (England and 

Wales) Regulations 2016, the proposed activities fall within the definition of 
waste operations associated with a landfill installation. Although the detailed 
LTC construction programme is still being finalised, the waste management 
activities under the new permit are expected to remain consistent with those 
authorised under the previous IVL permit. These activities include:

 Disposal of inert waste in line with permitted waste types;

 Recovery of PFA for stockpiling on site and later use as part of ecological 
mitigation.

6.2.2 Although the permit boundary is to change under the new permit, the overall 
area of the permit is not significantly different from that in the previous permit. 
The previous permit area was 80ha. The new permit area is approximately 
76ha.

6.2.3 These activities remain within the scope of Schedule 9 and do not constitute a 
change in the nature or scale of the permitted waste operation.

6.2.4 To meet the requirements of Schedule 9 regarding record‑keeping and 
management of waste operations, the operator (BMJV) will maintain detailed 
records of all waste movements to and from the site. The nature of the records 
to be kept is detailed in the Site Operation and Waste Acceptance Procedures 
document which is submitted with this permit application.

6.2.5 These measures ensure continued compliance with Schedule 9 and maintain 
consistency with the requirements of the previous permit.

6.3 Schedule 10
6.3.1 Schedule 10 of the Environmental Permitting (England and Wales) Regulations 

2016 sets out the requirements for landfill installations, including:

 Geological/hydrogeological characteristics

 Protection measures

 Leachate & gas control systems

 Stability assessments

 Monitoring plans
6.3.2 The proposed permit application will operate fully within the scope of 

Schedule 10. As activities will remain consistent with those previously 
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authorised, the site continues to satisfy the regulatory expectations for landfill 
operations.

6.3.3 The HRA determined that the remaining and proposed new waste is of low 
permeability and low leachability, resulting in a very low potential for leachate 
generation. Accordingly, leachate management systems are not required under 
Schedule 10. 

6.3.4 The conceptual model demonstrates that the underlying geological barrier, 
comprising very low‑permeability Alluvium, provides effective attenuation and 
restricts vertical migration to the Chalk aquifer. Although the Chalk is 
designated as a Principal Aquifer, groundwater beneath the site is demonstrably 
influenced by saline intrusion and is not used for potable supply. The nearest 
licensed public water supply abstraction located 3.8 km away at Linford. This 
site is hydraulically upgradient of the landfill.

6.3.5 Residual risks will continue to be managed through the established 
environmental surveillance and monitoring programme described in Section 5.

6.3.6 BMJV will assume operational responsibility for the site for the purposes of 
constructing the A122 Lower Thames Crossing. Although detailed design works 
are ongoing, Schedule 10 requirements for assessing and maintaining landfill 
stability will be met through adherence to the Stability Risk Assessment 
prepared to accompany this permit application[6] and stringent temporary works 
assessments and slope‑stability analyses, ensuring ongoing structural integrity 
during construction activities.

6.3.7 Upon completion of LTC‑related works, the site will be progressed towards 
closure in accordance with Schedule 10 requirements and the Environment 
Agency’s guidance on landfill cessation. 

6.4 Schedule 21
6.4.1 Schedule 21 of the Environmental Permitting (England and Wales) Regulations 

2016 governs all water discharge activities, including discharges to inland 
waters, coastal waters, and the marine environment. The operations at Tilbury 
Landfill will continue to fall within this regulatory framework. 

6.4.2 The only current water management infrastructure on site relates to surface 
water drainage. This shall be replaced by a temporary works site drainage, for 
which BMJV is in the process of submitting an application for a discharge 
permit.  

6.5 Schedule 22
6.5.1 Schedule 22 of the Environmental Permitting (England and Wales) Regulations 

2016 sets out the regulatory requirements for activities that may result in direct 
or indirect inputs of pollutants into groundwater. The assessment undertaken for 
Tilbury Landfill has been completed in accordance with these requirements.

6.5.2 This HRA confirms the conclusions of the previous 2004 HRA, that the 
low‑permeability Alluvium beneath the landfill provides an effective geological 
barrier, substantially limiting the potential for direct contaminant entry into the 
Chalk aquifer. While a residual potential exists for contaminants to percolate 
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through the Alluvium, the barrier significantly reduces the likelihood and 
magnitude of any indirect input to groundwater.

6.5.3 Assessment of the source term demonstrates that hazardous substances within 
the leachate are present at concentrations low enough that they do not pose a 
risk to groundwater. This satisfies the Schedule 22 requirement to prevent the 
entry of hazardous substances into groundwater.

6.5.4 Non‑hazardous pollutants were identified within the source leachate testing; 
however, the Alluvium is expected to prevent the infiltration of these substances 
into the underlying Chalk aquifer to concentrations that could lead to pollution. 
This aligns with Schedule 22 provisions requiring the prevention or limitation of 
indirect inputs of non‑hazardous pollutants to groundwater.

6.5.5 Groundwater monitoring has detected several determinands in the Chalk 
aquifer that may be associated with the historical PFA waste. Although 
exceedances of compliance limits have occurred at BHC3D and BHC5D, no 
corresponding down‑gradient impacts have been observed, indicating that 
these exceedances are localised rather than indicative of wider aquifer 
deterioration. Furthermore, the chemical signatures may reflect deterioration of 
the relevant monitoring standpipes, consistent with the behaviour previously 
observed at BHC4. It is noted that compliance limits were removed for BHC3D 
and BHC5D in the latest permit variation.

6.5.6 In accordance with Schedule 22, a risk‑based programme of groundwater 
monitoring will continue to be undertaken, incorporating the agreed control 
levels and compliance limits through requisite surveillance. As site activities will 
remain unchanged under the new permit, the existing monitoring strategy 
remains appropriate and proportionate. 
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https://pwlink.bentley.com/link?ds=arup-uk-pw.bentley.com~3Aarup-uk-pw-04&doc=63170247160d4adf9f75ed979df52cdf&wa=c6189417615046f0aac0ce44e8b518fb&p=c18830e652564e4cb601e32bb9390d9e&app=web
https://www.who.int/publications/i/item/9789240045064
https://www.who.int/publications/i/item/9789240045064
https://www.who.int/publications/i/item/9789240045064
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8 Abbreviations

Abbreviation Explanation

ALV Alluvium

AMJV Arup Motts Joint Venture

BMJV Bouygues-Murphy Joint Venture

CHK Chalk

DCO Development Consent Order

Diss Dissolved

DWS Drinking Water Standards

EQS Environmental Quality Standards

HRA Hydrogeological Risk Assessment

IVL Ingrebourne Valley Limited

LOD Limit of Detection

MGR Made Ground

mOD / mAOD metres above ordnance datum

m bgl metres below ground level

NH National Highways

Q1
Q2
Q3
Q4

Quarter 1 – January to March
Quarter 2 – April to June
Quarter 3 – July to September
Quarter 4 – October to December

PFA Pulverised Fuel Ash

RTD River Terrace Deposits

RZ Monitoring borehole screened section response zone

LTC 
Lower Thames Crossing: a proposed new crossing of the 
Thames estuary linking the county of Kent with the county of 
Essex, at or east of the existing Dartford Crossing.

SPZ Source Protection Zone

WHO World Health Organisation



Lower Thames Crossing – Tunnels & Approaches
HE540039-BMJ-EAC-TA_SNZ_ZZ-RP-GS-000011 – P01

Lower Thames Crossing Document Record Owner (Team) People Uncontrolled when printed
Template Name LTC Report Template Revision Revision Date Next Review Date Page 53 of 77
Template Number HE540039-CJV-GEN-GEN-TEM-DOC-00001 P02 01/12/2021 + 1 Year

Appendices

Appendices........................................................................................................................53
Appendix A – Groundwater quality results ....................................................................54
Appendix B – Surface water quality graphs...................................................................74
Appendix C - 2004 Hydrogeological Risk Assessment.................................................75
Appendix D - 2017 Hydrogeological Risk Assessment Review ...................................76
Appendix E - 2019 Soil conditioning agent and grease – Spoil deposition risk 

assessment ...............................................................................................................77



Lower Thames Crossing – Tunnels & Approaches
HE540039-BMJ-EAC-TA_SNZ_ZZ-RP-GS-000011 – P01

Lower Thames Crossing Document Record Owner (Team) People Uncontrolled when printed
Template Name LTC Report Template Revision Revision Date Next Review Date Page 54 of 77
Template Number HE540039-CJV-GEN-GEN-TEM-DOC-00001 P02 01/12/2021 + 1 Year

Appendix A – Groundwater quality results 

A.1 Alluvium groundwater quality sampling results
Figure A.1 Aluminium as mg/l in Alluvium installation
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Figure A.2 Ammoniacal Nitrogen as mg/l in Alluvium Installation
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Figure A.3 Arsenic as mg/l in Alluvium Installation
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Figure A.4 Boron as mg/l in Alluvium Installation
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Figure A.5 Chromium as mg/l in Alluvium Installation
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Figure A.6 Iron as mg/l in Alluvium Installation
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Figure A.7 Manganese as mg/l in Alluvium Installation
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Figure A.8 Molybdenum as mg/l in Alluvium Installation
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Figure A.9 Nickel as mg/l in Alluvium Installation
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Figure A.10 Selenium as mg/l in Alluvium Installation
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A.2 Chalk groundwater quality sampling results
Figure A.11 Aluminium as mg/l in Chalk Installation
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Figure A.12 Ammoniacal Nitrogen as mg/l in Chalk Installation



Lower Thames Crossing – Tunnels & Approaches
HE540039-BMJ-EAC-TA_SNZ_ZZ-RP-GS-000011 – P01

Lower Thames Crossing Document Record Owner (Team) People Uncontrolled when printed
Template Name LTC Report Template Revision Revision Date Next Review Date Page 66 of 77
Template Number HE540039-CJV-GEN-GEN-TEM-DOC-00001 P02 01/12/2021 + 1 Year

Figure A.13 Arsenic as mg/l in Chalk Installation
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Figure A.14 Boron as mg/l in Chalk Installation
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Figure A.15 Chromium as mg/l in Chalk Installation
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Figure A.16 Iron as mg/l in Chalk Installation
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Figure A.17 Manganese as mg/l in Chalk Installation
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Figure A.18 Molybdenum as mg/l in Chalk Installation
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Figure A.19 Nickel as mg/l in Chalk Installation
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Figure A.20 Selenium as mg/l in Chalk Installation
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Appendix B – Surface water quality graphs
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Appendix C - 2004 Hydrogeological Risk Assessment

















Cripps, Rory G
Sticky Note
PFA is only compacted using the tipping and levelling machines. 
once at final height it gets a 10 tonne vibration compaction.



Cripps, Rory G
Sticky Note
Material was saturated prior to disposal

Cripps, Rory G
Sticky Note
fine grade PFA into spherical particles. This is consistent with the GI BH of sandy silt silty sand

Cripps, Rory G
Sticky Note
0.001 to 0.1mm in size 
This would be from clay to fine sand. 
majority at 0.02mm would be a medium to coarse SILT.  This is consistent with GI boreholes. 



Cripps, Rory G
Sticky Note
Still reasonable, no actual testing in confirmed PFA. but no reason to go against these numbers.

Cripps, Rory G
Sticky Note
saying all the right things, low organics, trace elements similar to environment levels.  BUt these levels of acceptability may have changed now. However the actual chemical composition not seen yet.

Cripps, Rory G
Sticky Note
better compaction and formation of cement compounds is good. 
Difficulyt to prove without testing. Maybe check the drilling records to see if there was any difficulties drilling through the PFA?

Cripps, Rory G
Sticky Note
This remnants aspects (unburnt inorganics) not sure what this is and if it is a risk? only have a percentage but not sure what this means.

Cripps, Rory G
Sticky Note
NOt sure if low solubility is still true, but maybe the WQ reuslts can prove.

Cripps, Rory G
Sticky Note
Alot of testign done prior to disposal. Good.  Do we now need to prove that it didnt leach by the data i nthe updated HRA?
2004 was long time ago, there might be new risks that werent considered back then, that nee dto be considered now.

Cripps, Rory G
Sticky Note
1mg/l is not very low for some non-hazardous and hazardous substances.















Cripps, Rory G
Sticky Note
Can summarise key findings from the original HRA, backed up by additional data to prove the risk continues to be low.

Cripps, Rory G
Sticky Note
Dont have the Jones & Waygood report, but can follow the same lines, previous invetisgations done to highlight thatthe geology & hydrogeology is well understood in the area.







Cripps, Rory G
Sticky Note
gradient to the north at 0.003 is negliable and would expect it to be south?

Cripps, Rory G
Sticky Note
DOnt think any of this has changed but can check with the environmental team.



Cripps, Rory G
Sticky Note
Surface water more of a risk, this should also be highlighted in the update, but not covered extensively as it is hydrology

Cripps, Rory G
Sticky Note



Cripps, Rory G
Sticky Note
List of substances considered in the quantitative risk assessment







Cripps, Rory G
Sticky Note
All these compliance need to be considered to still be applicable today





Cripps, Rory G
Sticky Note
Hydraulic gradient defined previously as it was used in modelling

Cripps, Rory G
Sticky Note
I guess lower gradients means that groundwater sits within the landfill longer and more likely to flow vertically?

Cripps, Rory G
Sticky Note
Vertical head, I guess this assumes a GWL in the MG of 5mAOD.  



Cripps, Rory G
Sticky Note
These assumptions of the PFA, can try and provie the with site observations. confirmation of grain size. see if drilling noted any cemented layers.



Cripps, Rory G
Sticky Note
confirm that all these parameters are still true.



Cripps, Rory G
Sticky Note
not sure about these parameters, not really used before.

Cripps, Rory G
Sticky Note
key sentence







Cripps, Rory G
Sticky Note
key sentence





Cripps, Rory G
Sticky Note
monitored substances
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Appendix D - 2017 Hydrogeological Risk Assessment 
Review
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1.0 INTRODUCTION 

SLR Consulting (SLR) has been appointed by Ingrebourne Valley (IV) to prepare a review of 
the Hydrogeological Risk Assessment (HRA) for Tilbury Ash Disposal Site in support of a 
proposed Permit Variation. 

Tilbury Ash Disposal Site was developed as a land raise for the deposition of Pulverised 
Fuel Ash (PFA) from the adjacent Tilbury B power station.  The site comprises of seven 
areas; Area A1 – A3, B1 and C1 – C3, located to the north-east of the power station. 

The site was run by RWE npower under Environmental Permit Variation (EPR) 
EPR/GP3739BQ) until the closure of the power station in 2013.  The site has received no 
waste since the mothballing of the power station.  Ingrebourne Valley assumed control of the 
landfill site in 2017 with the proposal of restoring the site to its currently permitted level using 
imported inert wastes.   

The purpose of this document is to support the proposed Permit Variation to include the 
importation of inert wastes, as well as providing the six yearly review of the Hydrogeological 
Risk Assessment, as outlined within permit condition 3.2.3 which states: 

The operator shall submit to the Environment Agency a review of the Hydrogeological Risk 
Assessment: 

 between nine and six months prior to the fourth anniversary of the granting of the 
permit; and 

 between nine and six months prior to every subsequent four years after the fourth 
anniversary of the granting of the permit. 

It is noted that EA guidance1 has subsequently reduced the frequency for undertaking the 
HRA review to every six years. 

The Environmental Permit for Tilbury Ash Disposal Site (EPR GP3739BQ) was determined 
and granted on 5th April 2007 and the first HRA review submitted in September 2010. 

This HRA Review Report provides a review of the conceptual site model as well as the 
parameters used in the 2010 Hydrogeological Risk Assessment Review (HRAR) and 
determines whether they are still appropriate. This HRAR has the following objectives: 

 to review whether the landfill continues to comply with the requirements of Schedule 
22 (Groundwater Activities) of the Environmental Permitting Regulations, 2010; and 

 to review whether it is appropriate to amend the technical precautions and/or the 
programme of requisite surveillance that are currently used at the site. 

For ease of reference monitoring locations are shown on Drawing HRAR 1. 
  

                                                
1
 Environment Agency (1

st
 Feb 2016) [Online Guidance] Groundwater Risk Assessment for your 

Environmental Permit, https://www.gov.uk/guidance/groundwater-risk-assessment-for-your-
environmental-permit#generic-quantitative-risk-assessment 
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1.1 Site History and Permitting History 

The disposal of ash to Tilbury Ash Disposal Site commenced shortly after the construction of 
the power station in 1968 and continued until its closure in 2013.  The site was historically 
covered by four separate Waste Management Licences (WML), as follows: 

 Licence EA/WML/71185 for Area A3 (Jan 1978); 

 Licence EA/WML/71186 for Area C2 (Nov 1991); 

 Licence 193/91 for Areas A1, A2 and C1 (June 2001); and; 

 Licence 38/78 for Area B (June 2001) 

Tilbury Ash Disposal Site was subsequently granted a PPC Permit (GP3739BQ) which 
incorporated all areas previously authorised through the waste management licensing 
regime on 5th April 2007.  The original PPC application was submitted in November 2004, 
which included an Hydrogeological Risk Assessment (Original HRA)2.  Further clarifying 
information was requested by the Environment Agency (EA) between 2005 and 2006 
including a Schedule 4 Notice for further information regarding the Original HRA.  A 
Schedule 4 Response was submitted in November 20063.  The site permit was subsequently 
granted on 5th April 2007. 

A PPC Permit Variation Application4  was submitted in June 2007 for the extension of the 
landfill site to include an extension in Area C3.  This report included an addendum to the 
Original HRA.  A Variation Notice (XP3236UR) was granted by the Agency in June 2009. 

A second PPC Permit Variation Application5 was submitted in July 2009 to increase the 
restoration height of the landfill from 6m to 9m, this included an addendum to the HRA.  
Variation Notice GP3739BQ/V003 was granted by the Agency in March 2010. 

A Hydrogeological Risk Assessment Review was undertaken by RWE npower in September 
2010 (2010 HRAR)6 which reviewed the “Original HRA” and subsequent addendums. 

Since submission of the 2010 HRAR there has been one further Permit Variation 
(GP3739BQ/V004) relating to a name change, from RWE npower to RWE Generation.  The 
variation did not affect the working of the site. 

Ingrebourne Valley propose to vary the existing permit to allow for importation of inert waste 
to allow for the full restoration of the site. 

 
  

                                                
2
 RWE npower (Nov 2004) Tilbury B Power Station Ash Disposal Site – Hydrogeological Risk 

Assessment Report, Ref: ENV/EEA/165/04 
3
 RWE npower (Nov 2006) Landfill Permit Application: Schedule 4 Response, Ref GP3739BQ  

4
 RWE npower (Jun 2007) Tilbury Landfill Permit Variation Application, Ref: ENV/229/2007 

5
 RWE npower (Apr 2009) Tilbury Landfill Permit Variation Application, Ref: ENV/323/2009 

6
 RWE npower (Sep 2010) Review of Hydrogeological Risk Assessment for Tilbury Ash Disposal Site, 

GP3739BQ, Ref: ENV/427/2010 
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2.0 REVIEW OF CONCEPTUAL HYDROGEOLOGICAL SITE MODEL 

This section presents a review of the conceptual site model that was developed for the 
previous HRAs for the site. It is structured in a source-pathway-receptor manner so as to aid 
understanding. 

2.1 Landfill Source 

With regards to the landfill source, it is considered that the three areas that require review 
relate to site design and construction, leachate management and leachate quality.  These 
elements are considered in more detail below. 

2.1.1 Site Design and Construction 

Tilbury Ash Disposal Site was developed as a land raise.  Prior to any disposal being 
undertaken topsoil was stripped and stockpiled away from the tipping operations.  
Conditioned PFA was laid in lifts of approximately 3 metres and initially compacted using the 
tipping and levelling vehicles. Final compaction was achieved using a 10 tonne vibrating 
roller.   

The site is permitted to be restored to a maximum elevation of 9mAOD.  At present the site 
has been filled to an elevation of between 1.5mAOD and 6mAOD across Areas A1, A2, A3, 
B, C1 and C2.  No filling has taken place across Area C3 to date.  The proposed variation 
aims to restore the site to the currently permitted level using inert wastes.  Once the 
restoration elevation has been reached the site will be restored to grassland using the 
topsoils previously stripped from the landfill areas. 

The site does not have an engineered barrier, instead benefitting from the natural barrier 
provided by the underlying low permeability Alluvium deposits.  

2.1.2 Leachate Management 

No active leachate management is undertaken on site due to the nature of the PFA waste 
which has been accepted to site.  Once compacted, PFA has a low permeability (c. 1x10-

7m/s to 1x10-8m/s) and a low density (1300 – 1700kg/m3)2 consequently it is considered that 
the PFA waste will generate little to no leachate. 

The proposed variation will authorise the importation of inert wastes.  This waste stream is 
considered to be similar to that of PFA in that it is not considered likely to generate 
significant leachate and therefore there will continue to be no requirement to manage 
leachate. 

2.1.3 Leachate Quality and Priority Contaminants 

Existing Waste Stream 

Detailed assessments of the potential quality of any leachate generated from the PFA were 
undertaken within the Original HRA, Schedule 4 response and 2010 HRAR.  These were 
based on a combination of data from leaching analysis undertaken on samples of the PFA 
between 1994 and 2010. 

No additional data is available for the PFA, however given the extensive amount of data 
available and the limited amount of filling which has taken place since the 2010 HRAR these 
are considered to remain an accurate reflection of the potential leachate source from the 
current site.  The monitoring data available for the PFA is summarised in Table 2-1 and 
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compared against the relevant UK Drinking Water Standard (DWS) or estuarine 
Environmental Quality Standard (EQS) and the pollution threshold7 as calculated within the 
Original HRA for key determinands. 

Table 2-1 
Comparison of PFA Eluate Results against Pollution Thresholds 

Determinand 
(mg/l)  
(unless stated) 

Pollution 
Threshold (from 

Original HRA) 

UK DWS (or 
EQS where 

footnote ref) 

1996 – 2010 PFA Eluate Results 
(See Appendix A) 

Min Mean Max 

Aluminium 21.10 0.20 0.17 7.58 18.0 

Ammonia (as N) 2.20 0.39 0.40 2.01 5.74 

Antimony  0.005 <0.001 0.030 0.28 

Arsenic 1.10 0.01 <0.002 0.027 0.08 

Barium  - 0.07 1.30 10.90 

Boron 105 1.0 1.08 5.43 11.2 

Cadmium  0.005 <0.0004 - <0.1 

Calcium  - 128.5 519.7 2840 

Chloride  250 <0.01 6.16 28.0 

Chromium 1.60 0.05 <0.1 0.30 1.58 

Cobalt  0.1m <0.001 0.011 0.02 

Copper  2.0 <0.001 0.155 2.35 

Fluoride  1.50 <0.5 7.94 104 

Iron  0.20 <0.001 0.024 0.029 

Lead  0.01 <0.001 0.025 0.030 

Magnesium  - <0.05 0.576 4.00 

Manganese  0.05 <0.01 0.011 0.03 

Mercury  0.001 <0.00004 0.0051 <0.1 

Molybdenum 7.40 0.07w <0.05 0.857 4.15 

Nickel 2.10 0.02 <0.001 0.017 0.02 

Nitrite  0.5 <0.04 0.2 <0.5 

Nitrate  50 <0.1 1.09 2.70 

Phenols  0.046m <0.00075 - <0.10 

Phosphorus  - <0.01 0.129 0.80 

Potassium  - 0.59 16.21 69.9 

Selenium 1.10 0.01 <0.005 0.063 0.18 

Silicon  - 0.14 1.09 2.38 

Sodium  200 0.28 41.58 195 

Sulphate 26,316 250 182 1006 4920 

Tin  0.01a <0.005 0.033 0.06 

Titanium  - <0.05 0.036 0.02 

Vanadium 10.50 0.1a <0.01 0.281 1.07 

Zinc  0.0158a <0.005 0.017 0.02751 

Sulphide  - <0.02 - <0.05 

Conductivity 
(uS/cm) 

 2500 0.621 516.3 3790 

pH (pH Units)  6.5 – 9.5 7.87 10.59 12.1 

 a – annual average EQS; m – maximum allowable EQS; w - WHO standard used as no available DWS/EQS 
 1 excludes outlier of 56.2mg/l. Results in Bold exceed UK DWS or EQS Standard 

                                                
7
 Pollution thresholds were calculated in the Original HRA to estimate the maximum concentration 

which could be accepted within the source term prior to pollution occurring within the chalk 
groundwater 
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A review of the available data indicates that the PFA eluate results are all well below the 
Original HRA pollution thresholds, the only exception being maximum eluate concentrations 
for ammoniacal nitrogen, however it is noted that ammoniacal nitrogen has been recorded 
within both the Alluvium and Chalk aquifers at concentrations significantly higher than in the 
PFA eluate.    

Proposed Inert Waste Stream 

The Permit Variation proposes the inclusion of inert waste streams which will include generic 
inert wastes from across London and south-east England and also potentially wastes from 
the proposed nearby Thames Tideway Tunnel and Northern Line Extension Projects which 
will comprise of predominantly  excavated London clay. 

To assess the potential source term from the Inert waste stream data from waste sites 
across south-east England collated by SLR has been used as representative of the leachate 
strength at site.  The data is based on a total of 401 Waste Acceptance Criteria (WAC) tests 
at sites in the following areas throughout south-east England: 

 West London (57 Samples) 

 East Anglia (171 Samples) 

 Kent (173 Samples) 

In addition data has been collected for a series of 67 cross-rail clay (CRC) samples, these 
are considered to be representative of the clays which would be encountered by the Lower 
Thames tunnel.  The range of values for both potential source terms are outlined in Table 
2-2. 

Table 2-2 
Typical Concentrations for Waste Acceptance Criteria Tests for Possible Waste 

Stream at Tilbury Ash Disposal Site 

Determinand (mg/l  
unless stated) 

UK DWS / 
EQS 

Standard Waste Stream WAC 
Results1  

CRC Waste Stream WAC Test 
Results 2 

Min Mean Max Min Mean Max 

Antimony 0.005 0.00027 0.0043 0.075 0.00055 0.0033 0.0076 

Arsenic 0.01 0.000111 0.0048 0.0462 <0.001 0.0025 0.014 

Barium - 0.0037 0.0154 0.193 0.028 0.535 10.70 

Cadmium 0.005 <0.0001 0.00044 0.026 <0.0001 0.00017 0.0033 

Chloride 250 0.72 9.61 135.6 10.1 19.52 130 

Chromium 0.05 0.00036 0.0069 0.088 <0.001 0.0028 0.008 

Copper 2.0 0.0012 0.0134 0.088 0.003 0.0089 0.074 

Fluoride 1.50 0.10 0.714 6.66 0.20 0.507 2.10 

Lead 0.01 0.00001 0.0049 0.025 <0.004 0.0122 0.049 

Mercury 0.001 0.000005 0.00055 0.0124 <0.0001 0.00063 0.002 

Molybdenum 0.07w 0.00057 0.0306 6.12 <0.001 0.0083 0.10 

Nickel 0.02 0.00039 0.0112 0.154 <0.02 0.0065 0.019 

Phenols 0.046m <0.015 0.045 0.653 <0.05 - <0.10 

Selenium 0.01 0.000195 0.0066 0.075 0.003 0.012 0.10 

Sulphate 250 0.50 98.99 1106 120 420.1 950.3 

Zinc 0.0158a 0.00021 0.0278 1.18 0.014 0.116 0.344 

Total Dissolved Solids 
(TDS) 

- 21.2 250.4 2940 330 730.7 1367.7 

Dissolved Organic Carbon 
(DOC) 

- 0.50 8.07 95.6 6.10 13.43 29.20 

Results in Bold exceed UK DWS or EQS Standard. w - WHO standard used as no available DWS/EQS; 
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1 Standard WAC data from 401 representative samples from sites across London, East Anglia and Kent (compiled by SLR); 
2 Cross rail clay (CRC) WAC data (67 samples); m – maximum allowable EQS; a – annual average EQS 
  

A review of Table 2-2 indicates that the maximum recorded concentrations for most 
determinands have exceeded the DWS or relevant EQS, however these are generally 
isolated readings and the vast majority of averages are well below their respective limits. 

Comparison with the PFA results indicates that the inert samples typically have a lower 
concentration of most key determinands than the PFA.  

Revised Source Term 

To assess the potential risk to groundwater from the new combined source of PFA and inert 
wastes the relevant risk factors have been calculated.  Risk factors are calculated as the 
maximum recorded concentration divided by the most stringent environmental standard 
(typically DWS).  The calculated risk factors are summarised in Table 2-3. 

Table 2-3 
Risk Factors 

Determinand 

Pollution 
Threshold 
(from 
Original 
HRA) 

DWS / 
EQS 

Max Concentration (mg/l) 

Risk 
Factor PFA 

Typical 
Inert 

CRC 

Aluminium 21.1 0.20 18.0 -  90 

Ammonia (as N) 2.20 0.39 5.74 -  14.7 

Antimony  0.005 0.28 0.075 0.0076 56 

Arsenic 1.10 0.003 0.08 0.046 0.014 26.66 

Boron 105 1.0 11.2 - - 11.2 

Cadmium  0.005 <0.1 0.026 0.0033 5.2 

Calcium  - 2840 - - 11.36 

Chloride  250 28.0 135.6 130 0.54 

Chromium 1.60 0.05 1.78 0.088 0.008 35.6 

Copper  2.0 2.35 0.088 0.074 1.175 

Fluoride  1.50 5.6 6.66 2.10 4.44 

Iron  0.20 0.029 - - 1.45 

Lead  0.01 0.03 0.025 0.049 4.9 

Manganese  0.05 0.03 - - 0.6 

Mercury  0.001 <0.1 0.0124 0.002 12.4 

Molybdenum 7.40 0.07w 
4.15 6.12 0.10 87.4 

Nickel 2.10 0.02 0.02 0.154 <0.019 7.7 

Nitrate  50 2.70 - - 0.054 

Selenium 1.10 0.01 0.18 0.075 0.10 18 

Sodium  200 195 - - 0.975 

Sulphate 26,316 250 4920 1106 950.3 19.68 

Vanadium 10.5 0.1a 
1.07 - - 10.7 

Zinc  0.025a 
0.0275 1.18 0.344 47.2 

Sulphide  - <0.05 - - - 

 
m 

- WHO standard used as no available DWS / EQS; a – annual average estuarine EQS;  Bold indicates highest max 

A review of Table 2-3 indicates that the determinands with the highest risk factors are 
aluminium (90), molybdenum (87.4), vanadium (53.5), zinc (47.2) chromium (35.6), arsenic 
(26.66) and sulphate (19.7), all of which were assessed during the Original HRA except 
mercury, which has high retardation hence is unlikely to impact groundwater quality. 
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Comparison with that assessment demonstrates none of the maximum recorded 
concentrations within either the PFA or WAC data are significantly higher than the worst 
case calculated pollution thresholds except ammoniacal nitrogen in the PFA (as discussed in 
relation to Table 2-1 above) which has higher concentrations in background groundwater. 

The above assessment demonstrates that the only determinands recorded at a higher 
maximum concentration in the inert waste streams than the PFA are cadmium, chloride, 
fluoride, lead, mercury, molybdenum and nickel.  Most of these recorded relatively low risk 
factors which do not warrant further assessment.  The following is noted: 

 the maximum molybdenum concentration of 6.12mg/l in inert waste is higher than the 
PFA (4.15mg/l) and results in a risk factor of 87.4, however the concentration is below 
the pollution threshold calculated within the Original HRA and does not therefore 
increase the risk to the site; 

 mercury has a risk factor of 12.40 but is highly retarded hence is unlikely to impact 
groundwater quality; 

 the maximum zinc concentration of 1.18mg/l in the inert waste is higher than the PFA 
waste, however the previous modelling assessed several other metals with similar 
characteristics, including aluminium, molybdenum and vanadium (all of which have 
higher concentrations and were found to be acceptable); 

 all the other determinands with higher concentrations in inert waste than PFA have a 
risk factor of less than 10 and are considered low risk. 

Following the review of the existing and proposed waste streams it is considered that the 
strength of any leachate generated by the inert waste stream will be comparable to or 
weaker than the existing waste stream and therefore the assessment undertaken in the 
Original HRA remains applicable. The review also confirms that the determinands previously 
modelled continue to represent the greatest risk to surface water and groundwater from the 
site and therefore the previous modelling remains applicable. 

2.2 Pathways 

2.2.1 Geology 

Tilbury Ash Disposal Site is located on superficial Alluvium overlying River Terrace Deposits 
with Chalk bedrock present at depth. 

The Alluvium is described as “soft grey or blue-grey CLAY and fine silty sand with peat and 
lignite fragments”.  Borehole logs from groundwater monitoring boreholes installed as part of 
the Schedule 4 response indicate that the Alluvium has been recorded at thicknesses of 
between 11.7m (BHC2) and 17.8m (BHC1). 

The River Terrace deposits are described as “dark grey slightly sandy GRAVEL” and were 
recorded at thicknesses of between 1.5m (BHC3) and 7.5m (BHC2).   

The Chalk bedrock is located a minimum of 20m below ground level.  The chalk has a total 
thickness of up to 280m in the eastern London basin, dipping in a northerly direction and 
outcropping approximately 2.5km to the south as the North Downs. 
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2.2.2 Hydrogeological Setting 

The EA Classify the superficial Alluvium as a “Secondary (Undifferentiated)” Aquifer8, which 
“has been assigned in cases where it has not been possible to attribute either category A or 
B to a rock type.  In most cases, this means that the layer in question has previously been 
designated as both minor and non-aquifer in different locations due to the variable 
characteristics of the rock type” 

The Alluvium is therefore considered to have the potential to be water bearing but this is 
dependent upon local geological conditions.  Previous site investigations indicate that the 
Alluvium beneath the site generally comprises “soft grey clay” with occasional bands of 
“spongy brown fibrous peat”.  Several boreholes also recorded bands of “slightly sandy clay”, 
although these bands appear to be discontinuous in nature.  Given the nature of the 
Alluvium beneath the site it is therefore considered that these deposits should be considered 
‘Unproductive Strata’. 

Permeability testing of the Alluvium was undertaken as part of the Schedule 4 response3 and 
recorded permeability values of between 1.2x10-9m/s and 9.8x10-12m/s, with an average of 
2.7x10-10m/s. 

The underlying River Terrace Deposits are classified by the EA as a ‘Secondary A’ Aquifer, 
described as “permeable layers capable of supporting water supplies at a local rather than 
strategic scale, and in some cases forming an important source of base flow to rivers”.  Site 
investigations indicate that groundwater within the sands and gravels is likely to be in 
hydraulic continuity with the underlying Chalk, which has recorded confined groundwater, 
well above the top of the River Terrace Deposits. 

The Chalk bedrock is classified as a regionally important ‘Principal Aquifer’.  Groundwater 
flow is principally through secondary flow resulting from dissolution of geological features 
such as joints, bedding planes and fault-related fractures9.  Enhanced permeability is 
generally assumed to be limited to a zone of weathering near chalk surfaces, typically 
ranging in depth between 10-50m below the water table. 

The chalk of the North Downs has been assessed through several investigations throughout 
the 1970s and 1980s.  Aquifer properties from these investigations are outlined within the 
British Geological Survey (BGS) report ‘Physical Properties of Major Aquifers in England and 
Wales’9.  Transmissivity values for the Chalk range from 52m2/day to 7,400m2/day with a 
geometric mean of 720m2/day.  Storage coefficients range from 1x10-5 to 0.06 with a 
geometric mean of 0.0031. 

The site geological and hydrogeological setting is summarised in Table 2-4. 

Table 2-4 
Summary of Geological and Hydrogeological Site Setting 

Age 
Strata 

Thickness 
(m) 

Geology Hydrogeological Status 

Q u
a

te
r

n
a ry
 

Alluvium 11.7 – 17.8m 
soft grey or blue-grey 
CLAY and fine silty sand 

Unproductive Strata 
 

                                                
8
 Environment Agency (What’s in your backyard), Accessed 14/10/16, http://apps.environment-

agency.gov.uk/wiyby/ 
9
 British Geological Survey / Environment Agency (1997) The Physical Properties of major aquifers in 

England and Wales, Ref: WD/97/34 
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Age 
Strata 

Thickness 
(m) 

Geology Hydrogeological Status 

with peat and lignite 
fragments 

Hydraulic Conductivity:  
1.2x10

-9
m/s to 9.8x10

-12
m/s 

River Terrace 
Deposits 

1.5 – 7.5m 
Dark grey slightly sandy 
GRAVEL 

Secondary A Aquifer 

U
p
p
e
r 

C
re

ta
c
e
o

u
s
 

Seaford Chalk 
/ Newhaven 
Chalk 

Up to 280m 

Chalk with flints. With 
discrete marl seams, 
nodular chalk, sponge-
rich and flint seams 
throughout 

Principal Aquifer 
 
Transmissivity: 52 – 7400m

2
/d 

Storage Coefficient: 1x10
-5

 – 0.06  

2.2.3 Groundwater Levels and Flow 

Groundwater levels are monitored on a quarterly basis from seven boreholes installed within 
both the alluvium and underlying Chalk, monitoring locations are shown on Drawing HRAR 
1. 

Groundwater level data for the period 2008 to 2016 are summarised in Table 2-5 and 
hydrographs are included within Appendix B. 

Table 2-5 
Groundwater Levels (2008 – 2016) 

Strata Monitoring 
BHID Count 

Groundwater Dip (mBGL) Groundwater Level (mAOD) 

Min Mean Max min Mean Max 

Alluvium 

BHC1 (s) 23 0.36 1.23 3.22 4.87 6.86 7.73 

BHC2 (s) 23 0.00 1.92 3.92 4.13 6.21 8.05 

BHC3 (s) 21 4.24 4.98 5.44 0.13 0.59 1.33 

BHC4 (s) 24 4.08 4.73 5.20 0.31 0.78 1.43 

BHC5 (s) 24 2.80 3.38 4.22 0.86 1.70 2.28 

BHC6 (s) 22 2.35 3.65 4.82 1.67 2.84 4.14 

BHC7 (s) 24 0.00 0.41 1.00 1.01 1.60 2.01 

Chalk 

BHC1 (d) 23 7.32 8.20 9.12 -1.03 -0.11 0.77 

BHC2 (d) 19 7.44 7.88 8.45 -0.40 0.17 0.61 

BHC3 (d) 21 4.25 5.03 5.89 -0.32 0.54 1.32 

BHC4 (d) 24 4.89 5.23 5.48 0.03 0.28 0.62 

BHC5 (d) 24 4.30 4.60 5.00 0.08 0.48 0.78 

BHC6 (d) 23 4.98 5.41 6.00 0.49 1.08 1.51 

BHC7 (d) 23 0.81 1.28 1.71 0.30 0.73 1.20 

Review of the available monitoring data indicates that groundwater levels within the Chalk 
are confined by the overlying Alluvium, with water levels typically recorded at between 
+1mOD and -1mOD.  Groundwater flow is thought to be in a predominantly southerly or 
south-westerly direction across the site with flow towards the River Thames. 

Based on the monitoring data boreholes BHC6 and BHC7 can be classified as background 
boreholes with BHC1, BHC2 and BHC3 down-gradient.  It is however noted that most 
boreholes have been installed through the PFA waste and could therefore potentially be 
affected by vertical migration.  The only borehole not to be directly overlain by PFA waste is 
BHC7 which is located within an as yet un-filled area, however the monitoring data indicates 
that groundwater levels within BHC6 and BHC5 are regularly above those in BHC7 
suggesting that locally groundwater flow beneath the site could be towards this borehole.   
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Groundwater levels within the Alluvium are typically located within c.1m of the natural ground 
surface, as shown by the levels within boreholes BHC3, BHC4, BHC5 and BHC7.   

The monitoring data from BHC1 and BHC2, and to a lesser extent BHC6, indicates water 
levels above natural ground elevations, indicating that the wells are likely to be monitoring 
water within both the Alluvium and the PFA waste.  This suggests that the low permeability 
of the Alluvium is restricting infiltration. There is little seasonal variation in groundwater levels 
recorded within the Alluvium, further suggesting that no real recharge is taking place and 
groundwater flow is negligible. 

2.2.4 Groundwater Quality 

Groundwater quality is monitored on a quarterly basis within both the Alluvium and Chalk.  
The assessment undertaken within the Original HRA did not take into account background 
groundwater due to the highly saline nature of the groundwater within both the Chalk and 
Alluvium.  Instead the assessment was based on the most relevant Environmental Quality 
Standard (EQS) or Drinking Water Standard (DWS) as these were generally lower than the 
surrounding water quality. 

Alluvium Groundwater Quality 

Given that there are no identifiable up-gradient or down-gradient boreholes within the alluvial 
deposits the water quality for all seven monitoring locations is summarised in Table 2-6, 
below.  As discussed in section 2.2.3 above, it is noted that boreholes BHC1s, BHC2s and 
BHC6s are likely to be monitoring water within both the Alluvium and the PFA waste. 
Summary statistics for individual boreholes along with representative chemographs are 
included within Appendix C. Concentrations in bold exceed DWS. 

Table 2-6 
Groundwater Quality within Alluvium  (2008 – 2016) 

Determinand (mg/l) UK DWS 
EQS 

(Estuarine) 
Count 

GW Concentration (mg/l) Mean Concn 
in PFA 

Min Mean 
Max (BH 

Recorded) 

pH units 6.5–9.5 - 206 6.5 7.07 7.8 (6s) 10.59 

Conductivity uS/cm  2500 - 211 1000 23653.5 41200 (1s) 516.3 

Total Alkalinity as 
CaCO3 

- - 206 193 2404.3 15700 (3s) - 

Chloride 250 - 211 1380 7567.3 15100 (1s) 6.16 

Fluoride 1.5 15m 206 <0.3 0.426 3.2 (1s) 7.94 

Bromide - - 206 <10 74.71 1010 (5s) - 

Total Sulphate 250 - 211 <3 255.8 3160 (4s) 1006 

Calcium (Dissolved) - - 211 <1 339.4 1110 (4s) 519.7 

Magnesium (Diss) - - 211 <1 527.4 1050 (1s) 0.576 

Barium (Dissolved) - - 211 <0.01 0.175 1.21 (1s) 1.30 

Sodium (Dissolved) 200 - 211 <1 3916.5 12600 (1s) 41.58 

Potassium (Diss) - - 211 <1 183.14 545 (4s) 16.21 

Nickel (Dissolved) 0.02 0.034m 211 <0.001 0.0073 0.046 (3s) 0.017 

Chromium 
(Dissolved) 

0.05 - 211 <0.001 0.0183 0.066 (7s) 0.30 

Cadmium (Dissolved) .005 0.001m 211 <.0001 0.00012 
0.0039 

(4s) 
ND 

Copper (Dissolved) 2.0 0.006 211 <0.001 0.00386 0.078 (1s) 0.155 

Lead (Dissolved) 0.01 0.014m 211 <0.001 0.00120 0.066 (1s) 0.025 
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Zinc (Dissolved) - 0.025a 211 <0.002 0.0124 0.26 (1s) 3.32 

Manganese (Diss) 0.05 - 211 0.081 1.61 14.7 (3s) 0.011 

Iron (Dissolved) 0.20 1.0a 211 <0.01 7.21 48.7 (1s) 0.024 

Aluminium (Diss) 0.20 - 211 <0.01 0.065 1.26 (7s) 7.58 

Arsenic (Dissolved) 0.01 0.025a 211 0.001 0.022 0.103 (4s) 0.027 

Boron (Dissolved) 1.0 7.0a 211 <0.01 4.33 54.5 (4s) 5.43 

Mercury (Dissolved) .001 0.00007m 211 <.0001 .000068 
0.0007 

(4s) 
ND 

Selenium (Dissolved) 0.01 - 211 <0.001 0.0181 0.205 (1s) 0.063 

Vanadium (Dissolved) - 0.10a 211 <0.001 0.0084 0.044 (4s) 0.281 

Molybdenum (Diss) .07w - 211 <0.001 0.865 23.23 (4s) 0.857 

Cobalt (Dissolved) - 0.1m 211 <0.001 0.0035 0.039 (3s) 0.011 

Tin (Dissolved) - 0.01a 210 <0.001 0.00068 0.014 (3s) 0.033 

Thallium (Dissolved) - - 191 <0.001 0.0005 
<0.001 
(N/A) 

- 

Antimony (Dissolved) .005 - 211 <0.001 0.00053 0.003 (1s) 0.03 

Ammoniacal N 0.39 0.6g 192 7 53.30 139 (5s) 2.01 

Nitrate as N 50 - 206 <0.2 0.171 1.9 (6s) 1.09 

Chromium VI 0.05 0.032m 117 <0.01 0.023 0.36 (1s) - 

Total Oxidised N  - - 206 <0.2 0.172 1.9 (6s) - 

Phosphate as P - - 206 <0.01 0.621 8.49 (6s) 0.129 

Total Organic Carbon - - 206 1.9 32.11 150 (6s) - 

Silicon (Dissolved) - - 210 <0.1 20.97 278 (7s) 1.09 

Beryllium (Dissolved) - - 210 <0.01 0.0054 
<0.01 
(N/A) 

- 

w - WHO value used as no DWS/EQS; m – maximum allowable EQS; a – annual av EQS; g– 95%le EQS for Good River 

A review of Table 2-6 and Appendix C indicates that the Alluvium groundwater exhibits 
notable impact from saline intrusion with highly elevated average concentrations of sodium 
(3,916mg/l) and chloride (7,567mg/l) in addition to high concentrations of magnesium 
(527mg/l), calcium (339mg/l), potassium (183mg/l) and bromide (74.7mg/l). 

It is also noted that a number of concentrations have been significantly elevated at borehole 
BHC4s (particularly in 2014) compared with other boreholes eg sulphate (mean 1416mg/l 
compared with typical mean of 256mg/l), aluminium (mean 0.15 mg/l compared with typical 
0.065mg/l), boron (mean 18.3mg/l compared with typical 4.3mg/l) and molybdenum (mean 
5.39mg/l compared with typical 0.86mg/l). The elevated aluminium concentrations may be 
due to impacts from the PFA, however the mean and maximum concentrations of boron, 
molybdenum and sulphate at BHC4s are all higher than the mean and maximum 
concentrations respectively in the PFA, hence the cause of the exceedances may include 
saline intrusion as seawater contains elevated boron and sulphate.    

Other significant exceedances of Drinking Water Standards or estuarine Environmental 
Quality Standards (EQS) have been as follows: 

 hazardous metals including arsenic and mercury have been recorded above detection 
limit within the Alluvium, although it is noted that most results for  mercury are below 
the detection limit and all results are below the DWS for mercury.  Arsenic records 
comparable concentrations across the site including within BHC7s, which has had no 
filling of PFA waste above it to date.  Hence it is considered likely that, rather than 
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deriving from the PFA, the arsenic present in the Alluvium is likely to be related to thick 
layers of organic clay as exist at the marshes near the site10; 

 non-hazardous metals including manganese, iron, boron and selenium have been 
recorded at most Alluvium boreholes above their respective DWS during the review 
period.  Review of the chemographs (included as Appendix C) indicates that there is  
significant variation in concentrations of these determinands but typically no 
observable trend. It is therefore difficult to attribute the results to landfilling activities.  It 
is noted that the concentrations of manganese and iron in groundwater across the site 
are significantly higher than those in the PFA and therefore are unlikely to derive from 
landfilling activity – organic clay typically contains elevated concentrations of these 
metals. Elevated boron concentrations could derive from saline intrusion, while 
elevated selenium concentrations could be11 related to thick layers of organic clay at 
the site; 

 ammoniacal nitrogen has been recorded in all Alluvium boreholes at concentrations of 
7 – 139mg/l, well above the concentrations in the PFA (0.40 – 5.74mg/l) and also well 
above its DWS of 0.39. These results are also therefore considered to be reflective of 
non-landfill sources – ammoniacal nitrogen concentrations are typically12 naturally 
elevated in both alluvial clays and marshes; 

 review of which boreholes the highest concentrations were recorded in indicates that 
the maximum concentrations are typically recorded in either borehole BHC1s (the 
highest concentration for 13 determinands were recorded in this borehole) or BHC4s 
(nine determinands).  The results in BHC1s are likely to reflect its location on the 
southern edge of the site; adjacent to the River Thames, and therefore indicates 
impact from saline intrusion. The results in BHC4s are likely to be reflective of impacts 
from the PFA  

The review above indicates that the natural water quality of the alluvium is poor and 
impacted by saline intrusion as well as naturally elevated concentrations of several 
determinands due to the clayey Alluvium and marshes.   

It is however noted that there are several determinands elevated in groundwater in the 
Alluvium which could potentially be attributed to leakage from the PFA, including aluminium, 
boron, selenium, molybdenum and sulphate.  This is consistent with the previous HRAs 
which assessed all of these determinands with regards to potential impacts on Chalk 
groundwater and surface waters. 

It should be noted that the presence of these determinands within the alluvium is not an 
indication of a failure of the site, as the Alluvium is acting as the site geological barrier and 
therefore the results reflect the attenuation of these determinands as they migrate through 
the geological barrier. 

Chalk Groundwater Quality 

Groundwater quality within the Chalk aquifer has been monitored from seven boreholes 
across the site on a quarterly basis.  Groundwater level monitoring data indicates 
groundwater flow is likely to be in a southerly or south-westerly direction, however due to the 
fact that most boreholes have been drilled through the PFA waste it is considered that all 

                                                
10

 Source and Behaviour of Arsenic in Natural Waters, P Smedley & D Kinniburgh, BGS, 2002 
11

 Fixation of Selenium by Clay Minerals and Iron Oxides, A. Hamdy and G. Gissel-Nielsen, 2007, 
Journal of Plant Nutrition and Soil Science  
12

 Microbial Nitrogen Cycling at Saltwater-Freshwater Interface, A Santoro, Hydrogeology Journal 
2010  
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boreholes have the potential to receive contaminants via vertical migration through the 
overlying Alluvium.  Groundwater quality data 2008 – 2016 combined for all boreholes are 
outlined in Table 2-7 and chemographs are included as Appendix D.  Concentrations in bold 
exceed DWS. 

Table 2-7 
Combined Chalk Groundwater Quality (2008 – 2016) 

Determinand UK DWS 
EQS 

(Saltwater) 
Count 

Concentration (mg/l) 

Min Mean 
Max (BH  

Recorded) 

pH units 
6.5 – 
9.5 

- 209 6.6 7.25 8.1 (6d) 

Conductivity uS/cm @ 
25C 

2500 - 209 1350 7786.5 30300 (2d) 

Total Alkalinity as 
CaCO3 

- - 209 91 950.2 15060 (7d) 

Chloride as Cl  250 - 209 239 2201.5 10500 (2d) 

Fluoride as F 1.5 15
m 

209 <0.3 0.450 7.3 (6d) 

Bromide as Br - - 209 <2.5 29.61 532 (1d) 

Sulphate (Dissolved) 250 - 209 <3 96.19 1830 (4d) 

Calcium (Dissolved) - - 209 <1 192.5 949 (5d) 

Magnesium (Dissolved) - - 209 <1 146.5 759 (1d) 

Barium (Dissolved) - - 209 <0.01 0.111 1.16 (1d) 

Sodium (Dissolved) 200 - 209 <1 1184 6740 (2d) 

Potassium (Dissolved) - - 209 <1 60.67 211 (4d) 

Nickel (Dissolved) 0.02 0.034
m 

209 <0.001 0.0071 0.055 (7d) 

Chromium (Dissolved) 0.05 - 209 <0.001 0.0086 0.03 (4d) 

Cadmium (Dissolved) 0.005 0.0015
m 

209 <0.0001 0.000059 0.0004 (4d) 

Copper (Dissolved) 2.0 0.006
a 

209 <0.001 0.0014 0.049 (1d) 

Lead (Dissolved) 0.01 0.014
m
 209 <0.001 0.00053 0.003 (4d) 

Zinc (Dissolved) - 0.0195
a 

209 <0.002 0.0162 0.774 (7d) 

Manganese (Dissolved) 0.05 - 209 0.077 1.10 19.2 (5d) 

Iron (Dissolved)  0.20 1.0
a 

209 <0.01 1.99 19.8 (7d) 

Aluminium (Dissolved)  0.20 - 209 <0.01 0.026 1.24 (4d) 

Arsenic (Dissolved) 0.01 0.025
a 

209 <0.001 0.0057 0.036 (2d) 

Boron (Dissolved)  1.0 7.0
a 

209 0.12 0.956 18.7 (4d) 

Mercury (Dissolved) 0.001 0.00007
m 

209 <0.0001 0.000052 0.0003 (3d) 

Selenium (Dissolved) 0.01 - 209 <0.001 0.0086 0.067 (6d) 

Vanadium (Dissolved) - 0.10
a 

209 <0.001 0.0033 0.014 (2d) 

Molybdenum (Dissolved) 0.07
w 

- 209 <0.001 0.033 2.83 (4d) 

Cobalt (Dissolved) - 0.1
m 

209 <0.001 0.0023 0.026 (5d) 

Tin (Dissolved) - 0.01
a 

208 <0.001 0.00065 0.014 (1d) 

Thallium (Dissolved) - - 189 <0.001 - <0.001 (N/A) 

Antimony (Dissolved) 0.005 - 209 <0.001 0.00052 0.003 (1d) 

Ammoniacal Nitrogen as 
N 

0.39 - 195 1.2 10.17 54.5 (2d) 

Nitrate as N 50 - 209 <0.2 0.23 7.2 (1d) 

Chromium VI 0.05 0.032
m 

117 <0.01 0.0091 0.15 (7d) 

Total Oxidised Nitrogen 
as N 

- - 209 <0.2 0.27 7.2 (1d) 

Phosphate as P - - 209 <0.01 0.044 0.83 (6d) 
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Total Organic Carbon - - 209 1.5 6.63 33 (1d) 

Silicon (Dissolved) - - 208 2.7 8.62 25 (2d) 

Beryllium (Dissolved) - - 208 <0.01 - <0.01 (N/A) 
m 

– maximum allowable concentration EQS; 
a
 – annual average EQS; w - WHO value used as no DWS/EQS;  

The Chalk groundwater shows similar chemistry to the Alluvium and is demonstrably saline 
in nature with high concentration of sodium (average of 1184mg/l), chloride (2201mg/l), 
magnesium (146.5mg/l), potassium (60.7mg/l) and calcium (192.5mg/l) which are all 
reflective of saline groundwaters. 

The assessment above indicates that the key determinands to be monitored (i.e. those 
elevated in both Alluvium groundwater and the PFA which cannot be attributed to either 
external sources or the natural groundwater chemistry) are chromium, aluminium, selenium, 
molybdenum and sulphate.  Each of these determinands are summarised in further detail 
below. 

 chromium concentrations have remained well below the UK DWS of 0.05mg/l 
throughout the review period; 

 aluminium concentrations have typically remained well below the DWS of 0.1mg/l, the 
only exception being an isolated reading of 0.16mg/l in BHC5d in March 2012, this is 
considered to be an outlier; 

 selenium concentrations have been elevated across the site, with no notable trends 
within the data.  The DWS of 0.01mg/l has been exceeded on at least one occasion in 
all of the boreholes across the site.  The highest concentrations are typically recorded 
in BHC4d.  Overall concentrations are similar to those within the overlying Alluvium, 
and could be13 related to thick layers of organic clay at the site; 

 molybdenum concentrations have typically been recorded well below the DWS with 
concentrations typically below 0.005mg/l.  The only exception being BHC4d which has 
recorded concentrations of up to 0.4mg/l.  This is the same location which has 
recorded elevated concentrations within the Alluvium of up to 23.2mg/l,  suggesting a 
potential leakage from the PFA into the underlying aquifer. Review of the other 
borehole data however does not indicate that there is any deteriorating water quality 
across the wider chalk aquifer; 

 sulphate concentrations have typically been recorded below the DWS of 250mg/l, with 
the exception of eight isolated readings recorded prior to 2012.  Concentrations are 
typically higher in BHC5d, BHC4d and BHC7d than the other boreholes; potentially an 
indicator of a minor impact on water quality from the PFA waste, however it is noted 
that there is no indication of a rising trend within the data and concentrations have 
remained below the DWS for the past four years. 

The monitoring data suggest that the PFA is potentially having a minor impact on Chalk 
groundwater quality within the vicinity of BHC4d, where slightly elevated concentrations of 
molybdenum and sulphate have historically been recorded.  It is however noted that the data 
do not suggest that the water quality is deteriorating within this borehole and there is no 
indication that there is any impact on water quality further down-gradient; concentrations 
within BHC1d and BHC2d which are down-gradient of the entire site remain well below the 
DWS. 

                                                
13

 Fixation of Selenium by Clay Minerals and Iron Oxides, A. Hamdy and G. Gissel-Nielsen, 2007, 
Journal of Plant Nutrition and Soil Science  
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2.2.5 Surface Water Quality 

Surface Water quality is monitored from a single monitoring point located down-stream of the 
site (Point B).  The Environmental Permit requires an up-gradient location to also be 
monitored (Point A), however due to variable ditch levels around the site this monitoring 
point was typically dry and inaccessible.  Monitoring of Point A was therefore discontinued in 
2008.  Surface water quality monitoring data for 2008 – 2016 is summarised in Table 2-8 
and chemographs are included as Appendix E. 

Table 2-8 
Surface Water Quality Monitoring Data 

Determinand 
EQS 

(Saltwater) 
Count 

Concentration (mg/l) 

Min Mean Max 

pH (pH units) -  33 7.4 7.8 8.5 

Conductivity (uS/cm)  - 33 1760 8018.18 18800 

Aluminium   - 33 <0.007 0.12 0.59 

Antimony (ug/l)  - 33 <0.0016 1.09 8.7 

Arsenic  0.025
a 

33 <0.001 0.0034 0.02 

Barium    32 <0.004 0.044 0.15 

Boron  7
a 

33 0.013 7.67 21.3 

Cadmium (ug/l) 1.5
m 

33 <0.3 0.46 <1.5 

Calcium   - 33 110 422.12 912 

Chloride  -  33 268 2166.55 4670 

Chromium  - 33 <0.0008 0.01 0.02 

Copper  0.006
a
 33 <0.0005 0.0042 0.01 

Fluoride  15
m
  32 <1.1 0.54 1.29 

Lead  0.014
m
 33 <0.0006 0.006 0.04 

Magnesium  -  33 39.4 222.5 370 

Mercury (ug/l) 0.07
m 

33 <0.002 0.02 <0.1 

Molybdenum  - 33 <0.005 0.36 1.24 

Nickel 0.034
m
 33 <0.0007 0.009 0.05 

Phosphate (ortho)   - 33 <0.03 0.37 2.62 

Potassium   - 33 <0.18 142.7 290 

Sodium  -  33 <0.5 1196.7 2770 

Sulphate  - 33 209 1320.3 2660 

Sulphide  -  33 <0.01 0.04 0.47 

Zinc  0.0195
a
 33 <0.005 0.018 0.13 

 m 
– maximum allowable concentration EQS; 

a
 – annual average EQS 

Review of Table 2-8 indicates that surface water quality is typically comparable to 
groundwater quality in the Alluvium, has concentrations of boron, sodium, chloride, 
magnesium, calcium, potassium and sulphate almost as elevated, again likely due to saline 
ingress. 

It is also noted that because it has not been possible to collect surface water quality samples 
from up-stream of the site it is not possible to identify whether the site is impacting water 
quality within the perimeter ditches.  The 2010 HRAR stated6: 

“The improvement condition response (ref: GP3739BQ/IC2/1) assessing sample suitability 
and availability (previously discussed in section 3) was submitted to the EA on the 02/07/08. 
The improvement condition response concluded that variable ditch levels across the site and 
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the poor suitability of the monitoring locations were not conducive to 
representative/meaningful sampling of water entering and leaving site. As ongoing 
monitoring of alluvial and chalk groundwater is in place in order to check and review water 
quality below the site, it was recommended that no further monitoring of the surface water 
ditches should be carried out”. 

Given the above and the continued difficulties with collecting representative water quality 
samples it is proposed that surface water quality monitoring is discontinued. 

2.3 Receptors 

The receptors identified within the Original HRA included the Chalk aquifer underlying the 
site and the surface watercourses in the immediate vicinity of the landfill, including the River 
Thames estuary. These receptors are considered to remain applicable. 

The Original HRA identified the closest groundwater abstraction borehole to the site as being 
that at Tilbury Power Station.  A review of the EA website mapping indicates that this 
borehole is no longer licensed and therefore assumed to no longer be in use.  The closest 
potable abstraction was located approximately 3.8km north-east of the power station at 
Linford.  A review of the EA website indicated that this remains the closest licensed 
abstraction.  The site is not located within a Source Protection Zone. 

2.4 Summary of Conceptual Site Model 

The sites conceptual site model has been reviewed and assessed as follows: 

 the site has been developed as a land raise, receiving only Pulverised Fuel Ash (PFA) 
to date.  The Permit Variation proposes using inert wastes to complete filling and 
restoration to the currently permitted level of 9mAOD; 

 there is no engineered geological barrier, however the underlying Alluvium has been 
demonstrated to be in excess of 10m thick with permeabilities ranging between 
1.20x10-9 and 9.8x10-12m/s and therefore complies with the Landfill Directive for both 
non-hazardous and inert wastes; 

 review of leachate data from Tilbury PFA and comparison against typical WAC data for 
inert wastes indicates that the potential leachate generated from the inert waste has 
lower concentrations of  key determinands than the PFA and therefore the previous 
modelling remains appropriate as a worst case assessment of the site; 

 groundwater level and quality monitoring data confirm the findings of the Original HRA, 
Schedule 4 and 2010 HRAR and indicate that there is limited groundwater flow within 
the Alluvium which is acting as an aquiclude, confining the underlying Chalk.  
Groundwater quality data confirm that the local groundwater in the Chalk is highly 
saline with typically elevated concentrations of sodium, chloride, potassium, calcium, 
magnesium and other metals.   

 the review of the water quality monitoring identified several potential indicator 
determinands recorded within the Alluvium which could potentially be attributed to 
leakage from the PFA. The groundwater quality data for the Chalk indicates that 
although there is potentially a minor impact on water quality within BHC4d there is no 
indication of the PFA having an impact on the wider Chalk aquifer. 
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3.0 HYDROGEOLOGICAL RISK ASSESSMENT 

The Original HRA included a quantitative assessment of the potential impact of PFA waste 
on both the chalk and surface water receptors.  The assessment was based on leakage from 
the PFA, flow rate through the superficial deposits and dilution within the Chalk aquifer and / 
or the River Thames. 

The assessment was based upon worst case values to estimate the maximum potential 
discharge of a range of key determinands including boron, chromium, molybdenum, 
selenium, sulphate, aluminium, nickel, vanadium, arsenic and ammonia. 

The results of the risk assessment indicated that even taking a highly conservative approach 
the risk to the underlying Chalk aquifer from the PFA was very low. 

A review of the site setting and landfill construction indicates that the Original HRA 
assessment can still be considered worst case and does not need updating to reflect the 
potential impact from the PFA waste or the proposed Inert waste. 

The proposed permit variation will replace the PFA waste source with inert wastes to include 
general inert materials from across eastern London and east Anglia and clays excavated 
from the proposed Thames Tideway Tunnel and Northern Line Extension projects. 

Given the nature of the proposed wastes many of the assumptions made for the PFA waste 
remain applicable.  The inert waste is likely to be very low permeability, given that it will be 
predominantly excavated clays, with little potential for generating leachate.  A comparison of 
the potential leachate strength has also indicated that the concentrations of all key 
determinands previously modelled are lower than those recorded within the PFA while other 
determinands which are recorded at potentially elevated concentrations are lower than the 
respective groundwater quality. 

Given the above it is considered that the assessment undertaken within the Original HRA 
continues to accurately reflect the risks posed by the landfilling activities going forward.  No 
further quantitative modelling of the site is therefore proposed. 
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4.0 REQUISITE SURVEILLANCE 

4.1 Leachate Monitoring Schedule 

Due to the nature of the PFA emplaced at Tilbury Ash Disposal Site the waste is not 
considered to have the potential to generate leachate in any significant quantities and 
therefore leachate levels and quality are not monitored.  The proposed inert wastes will also 
not have the potential to generate leachate and therefore there will be no need to monitor 
leachate levels or quality going forward 

4.2 Groundwater Monitoring Schedule 

Groundwater levels and quality are currently monitored on a quarterly basis by a series of 
seven boreholes installed within each of the Alluvium and Chalk groundwater. 

The Alluvium is not considered to be an aquifer but rather acts as the site geological barrier 
and monitoring of the Alluvium is considered to be representative of any leachate leaking 
through the base of the PFA. 

The assessment of groundwater quality in section 2.2.4 above confirmed that the water 
quality of the Alluvium is highly influenced by the natural chemistry of the clay lithology as 
well as the impact from saline intrusion. 

Given the above it is proposed that in the future alluvium is only monitored for key 
determinands, i.e. potential indicators of leakage from the PFA and proposed inert waste.   

It is proposed that monitoring of the Chalk aquifer is undertaken on a quarterly basis for key 
determinands and on an annual basis for all other non-hazardous and hazardous 
substances. 

Table 4-1 
Proposed Groundwater Monitoring Schedule 

Locations Frequency Measurement and Analytical Suite 

Alluvium 
BHC1s 
BHC2s 
BHC3s 
BHC4s 
BHC5s 
BHC6s 
BHC7s 

Quarterly 

Water level  (mAOD) 
 

Aluminium, Antimony, Arsenic, Boron, Chromium, 
Molybdenum, Mercury, Nickel, Selenium, Sulphate, 

Vanadium 

Chalk 
BHC1d 
BHC2d 
BHC3d 
BHC4d 
BHC5d 
BHC6d 
BHC7d 

Quarterly 

Water level  (mAOD) 
 

Aluminium, Antimony, Arsenic, Boron, Chromium, 
Molybdenum, Mercury, Nickel, Selenium, Sulphate, 

Vanadium 

Annual 

pH, Electrical Conductivity, Total Alkalinity, Chloride, 
Fluoride, Bromide, Calcium (Diss), Magnesium (Diss), 

Barium (Diss), Sodium (Diss), Potassium (Diss), 
Cadmium (Diss), Copper (Diss), Lead (Diss), Zinc (Diss), 
Manganese (Diss), Iron (Diss), Cobalt (Diss), Tin (Diss), 
Thallium (Diss), Antimony (Diss), Ammoniacal Nitrogen, 

TON, TOC, Phosphate 
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All Groundwater 
Monitoring Wells 

listed above 

Annual Base of Monitoring Point 

4.2.1 Control Levels and Compliance Limits 

Proposed control and trigger levels (now known as compliance limits) were outlined within 
the Schedule 4 response, however these were not included within the Environmental Permit 
(GP3739BQ) or any subsequent permit variations. 

Suitable control levels and compliance limits have been proposed based on groundwater 
quality monitoring data to date and relevant EQS / DWS standards.  The proposed control 
levels and compliance limits for the Chalk aquifer are proposed for the key indicator species 
as discussed within Section 2.2.4.  It is not considered appropriate to set compliance limits 
for groundwater in the Alluvium as it is not considered a receptor. 

The proposed control level and compliance limits are outlined in Table 4-2 and have been 
set to assess any potential deterioration from the current baseline water quality, given that it 
is not possible to determine “background” groundwater quality.  The limits have been set as 
follows: 

 control levels set at the mean concentration to date plus 2 x standard deviation; 

 compliance Limits have been set at the relevant DWS, or where water quality to date 
has exceeded the relevant standard it has been set at mean concentration plus 3 x 
standard deviation 

Table 4-2 
Proposed Control Levels and Compliance Limits 

Determinand 
Borehole(s) 

UK 
DWS 
(mg/l) 

Mean 
Concentration 
in Chalk (mg/l) 

Proposed 
Control 

Level (mg/l) 

Proposed 
Compliance 
Limit (mg/l) 

Aluminium BHC1d 
BHC2d 
BHC3d 
BHC4d 
BHC5d 
BHC6d 
BHC7d 

0.20 0.026 0.20 0.28
b 

Chromium 0.05 0.0086 0.023 0.05
a 

Nickel 0.02 0.007 0.022 0.03
b 

Selenium 0.01 0.0086 0.028 0.038
bc 

Molybdenum 

BHC1d 
BHC2d 
BHC3d 
BHC5d 
BHC6d 
BHC7d 

0.07
w 

 
0.006 0.05 0.07

a 

BHC4d 0.088 0.244 0.322
b 

Sulphate 

BHC1d 
BHC2d 
BHC3d 
BHC6d 

250 
 

22.1 85.0 250
a 

BHC4d 
BHC5d 
BHC7d 

159.5 375 485
b 

Note:  
a
 compliance limit set at appropriate DWS ; w - WHO value used as no DWS 

 
b
 compliance limit set at mean groundwater quality to date + 3x standard deviation 

 
c
 exceeded on one occasion in 2013, likely to be laboratory error  
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4.3 Surface Water Monitoring Schedule 

As detailed within Section 2.2.5, due to the nature of the drains around the landfill site it has 
not been possible to monitor up-stream water quality and there is often little to no surface 
water flow within the location classified as the down-stream monitoring point.  It is therefore 
not possible to appropriately assess surface water quality around the site and the extensive 
groundwater quality monitoring is considered sufficient to assess the risk posed from the 
landfill site. 

It is therefore proposed that the requirement for surface water quality monitoring is removed 
from the monitoring schedule. 
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5.0 CONCLUSIONS 

5.1 Compliance with Schedule 10 (Landfill) of the Environmental Permitting 
Regulations, 2010 

The results of this risk assessment have established the following: 

 the development continues to pose a potential hazard to ground and surface water 
quality. The previously undertaken risk assessment remains applicable and confirms 
that the risk to groundwater and surface water receptors is low. 

 the site continues to comply with the relevant requirements of Schedule 10 of the 
Environmental Permitting Regulations 2010. 

5.2 Compliance with Schedule 22 (Groundwater Activities) of the Environmental 
Permitting Regulations 2010 

The results of this risk assessment have established the following: 

 the development continues to pose a potential hazard to ground and surface water 
quality. Consequently, it continues to fall within the scope of the Environmental 
Permitting Regulations 2010; 

 this assessment forms a review of the “prior investigation” that must be carried out for 
this type of development; 

 the proposed and installed technical precautions continue to prevent the discernible 
discharge of Hazardous Substances to groundwater throughout the site’s lifecycle; 

 the proposed and installed technical precautions continue to limit the introduction of 
Non-Hazardous Pollutants into groundwater so as to avoid pollution throughout the 
site’s lifecycle; 

 the following essential and technical precautions have been identified as part of the 
hydrogeological risk assessment review: 

- a risk-based programme of groundwater monitoring and the implementation of 
control levels and compliance limits. 

The site therefore continues to comply with the relevant requirements Schedule 22 
(Groundwater Activities) of the Environmental Permitting Regulations 2010 
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6.0 CLOSURE 

This report has been prepared by SLR Consulting Limited with all reasonable skill, care and 
diligence, and taking account of the manpower and resources devoted to it by agreement 
with the client.  Information reported herein is based on the interpretation of data collected 
and has been accepted in good faith as being accurate and valid.   

This report is for the exclusive use of Ingrebourne Valley; no warranties or guarantees are 
expressed or should be inferred by any third parties.  This report may not be relied upon by 
other parties without written consent from SLR. 

SLR disclaims any responsibility to the client and others in respect of any matters outside 
the agreed scope of the work. 
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Ingrebourne Valley

Tilbury Ash Fields HRAR

Appendix A:

PFA Eluate Analysis

SLR Ref: 427-01526-00022

November 2016 

1994 Mar-96 Apr-96 Jun-96 Sep-96 Sep-97 Jan-99 Mar-00 May-01 2002 2002 2004

Aluminium Al 3.89 11.56 - - - 3.62 8.1 0.17 14.12 3.08 7.3

Arsenic As 0.05 <0.1 <0.01 <0.1 <0.1 <0.1 0.01 <0.01 <0.01 <0.002 <0.002 0.03

Boron B 10.2 6 6.86 1.8 8.3 3.4 2.73 3.3 1.08 3.15 2.28 6.88

Barium Ba - 0.2 0.07 - - - 0.68 0.15 0.11 0.28 0.58 0.59

Calcium Ca 546 216 378.8 - - - 253 211 149 231.1 128.5 240

Cadmium Cd <0.01 <0.1 <0.05 <0.1 <0.1 <0.005 <0.0004 <0.004 <0.004 <0.0004 <0.0004 <0.002

Cobalt Co <0.05 <0.1 <0.05 - - - <0.001 <0.01 <0.01 <0.001 <0.001 <0.01

Chromium Cr 0.11 <0.1 0.16 <0.1 <0.1 0.14 0.11 0.08 0.32 0.041 0.024 0.16

Copper Cu <0.01 <0.1 <0.05 <0.1 <0.1 <0.01 <0.005 <0.02 <0.02 <0.005 <0.005 <0.01

Iron Fe 0.01 <0.1 <0.05 - - - <0.001 <0.08 <0.08 <0.001 <0.001 <0.08

Mercury Hg <0.05 <0.01 0.0002 <0.01 <0.1 <0.001 <0.00005 <0.001 <0.001 <0.00005 <0.00005 <0.0002

Potassium K 22 9.1 6 - - - 7 0.59 4.3 11.6 4.2 6.2

Manganese Mn <0.01 <0.1 <0.05 - - - 0.002 0.03 <0.01 0.001 0.005 <0.01

Molybdenum Mo <0.05 0.5 0.86 0.2 <0.1 - 0.48 0.51 0.44 0.76 0.115 0.42

Magnesium Mg 4 0.8 <0.05 - - - <0.05 0.25 <0.06 <0.05 <0.05 <0.06

Sodium Na 195 15 7 - - - 29 0.28 12 12 7.2 6.9

Nickel Ni <0.02 <0.1 <0.05 <0.1 <0.1 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.02

Phosphorus P - <0.1 - - - - <0.05 0.8 0.16 <0.05 <0.05 <0.1

Phosphate PO4
3-

<0.1 - 0.52 - - - - - - - - -

Lead Pb 0.03 <0.2 <0.05 <0.2 <0.2 <0.01 <0.005 <0.01 <0.01 <0.005 <0.005 <0.01

Antimony Sb <0.05 <0.01 0.28 - - - 0.01 <0.05 <0.05 <0.005 <0.005 <0.05

Selenium Se <0.1 0.126 <0.1 <0.01 <0.1 <0.01 0.16 0.12 <0.01 <0.005 <0.005 0.06

Tin Sn 0.06 <0.1 <0.05 - - - <0.005 <0.1 <0.1 <0.005 <0.005 <0.1

Silicon Si - 0.6 1.5 - - - 1.29 0.42 0.7 2.32 2.38 1.33

Titanium Ti 0.02 <0.1 <0.05 - - - <0.05 <0.1 <0.1 <0.05 <0.05 <0.1

Vanadium V 1.07 0.4 0.78 <0.1 <0.1 0.5 0.29 0.44 <0.01 0.019 0.048 0.18

Zinc Zn <0.01 <0.1 <0.05 <0.1 <0.1 <0.01 <0.005 <0.02 <0.02 <0.005 <0.005 <0.01

Bromide Br
-

- - 0.63 - - - - - - - - -

Chloride Cl
-

28 1.6 <5 - - 15 <0.01 4.6 3.4 <5 <5 <0.5

Cyanide CN
-

- <0.1 - - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Analysis Date

Analyte Concentration (mg/l)

SLR
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Appendix A:

PFA Eluate Analysis

SLR Ref: 427-01526-00022

November 2016 

1994 Mar-96 Apr-96 Jun-96 Sep-96 Sep-97 Jan-99 Mar-00 May-01 2002 2002 2004Analysis Date

Analyte Concentration (mg/l)

Fluoride F- 5.6 1.4 3.65 0.18 1.53 - 1.37 1.5 1 <0.5 0.6 <1

Sulphate SO4
2-

1000 510 527 - - 340 - 465 344 446 182 457

Nitrite NO2
-

- <0.1 - - - - <0.05 <0.5 <0.5 0.07 <0.05 <0.5

Nitrate NO3
-

- <0.1 - - - - 2.4 2.2 <1 0.4 <0.3 -

Sulphide S2
2-

- - - - - - - - <0.05 <0.05 <0.05 <0.05

Ammonium NH4
+

- - - - - - - 2.4 - <0.2 0.5 -

Ammonia    

(as N) NH3 - - - - - - - - 0.4 - - 0.4

Phenols - <0.1 - - - - - <0.00075 - <0.01 <0.01 <0.05

TOC - 3 - - - - 2 4.2 1.2 1 1 0.6

pH pH 10.1 10.1 11 11 11.6 9.7 11.53 11.2 12.1 8.06 7.87 11.2

Elect Cond mS/cm 2.25 0.947 1.24 1.22 1.79 0.645 1.329 0.955 3.42 1.026 0.621 1.209

SLR
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Appendix A:

PFA Eluate Analysis

SLR Ref: 427-01526-00022

November 2016 

Aluminium Al

Arsenic As

Boron B

Barium Ba

Calcium Ca

Cadmium Cd

Cobalt Co

Chromium Cr

Copper Cu

Iron Fe

Mercury Hg

Potassium K

Manganese Mn

Molybdenum Mo

Magnesium Mg

Sodium Na

Nickel Ni

Phosphorus P

Phosphate PO4
3-

Lead Pb

Antimony Sb

Selenium Se

Tin Sn

Silicon Si

Titanium Ti

Vanadium V

Zinc Zn

Bromide Br
-

Chloride Cl
-

Cyanide CN
-

Analysis Date

Analyte

2004*** 2005**** 2007** 2008* 2009*

18 11.9 16.5 - 0.258

0.08 0.027 0.025 <0.0158 0.0085

4 10.4 - - 11.2

0.65 0.45 10.9 - 0.921

267 351.3 2840 944 -

<0.002 0.0008 0.007 <0.0028 0.00389

<0.01 <0.001 <0.001 0.02 -

0.18 0.171 1.78 1.15 0.531

<0.01 <0.001 0.031 <0.06 2.35

<0.08 0.029 <0.03 <0.06 <0.03

<0.0002 <0.00005 <0.00010 <0.00005 <0.00004

37 6.9 69.9 25.9 -

<0.01 <0.01 <0.01 <0.02 <0.01

<0.20 0.47 4.15 2.26 2.38

<0.06 0.45 <3 <0.6 -

56 7.2 124 - 68.9

<0.01 <0.001 <0.050 0.001 <0.005

<0.01 <0.01 - <0.3 -

- - - - -

<0.01 <0.001 0.027 0.002 <0.002

<0.005 0.007 <0.001 <0.02 <0.001

0.18 0.025 0.106 - 0.0562

- - - - -

0.14 0.19 - - -

- - - - -

0.18 0.181 0.34 0.196 0.0478

0.01 0.012 - 0.0275 0.022 excludes outlier of 56.2mg/l (2007)

- - - - -

- 1 <20 <20 <10

- - - - -

mg/l
Notes

SLR
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Appendix A:

PFA Eluate Analysis

SLR Ref: 427-01526-00022

November 2016 

Analysis Date

Analyte

Fluoride F-

Sulphate SO4
2-

Nitrite NO2
-

Nitrate NO3
-

Sulphide S2
2-

Ammonium NH4
+

Ammonia    

(as N) NH3

Phenols

TOC

pH pH

Elect Cond mS/cm

2004*** 2005**** 2007** 2008* 2009*

mg/l
Notes

1.6 <0.5 1.85 1.77

673 750 4920 1960 1510

- <0.05 <0.040 - <0.10

- 0.3 2.7 - -

- <0.05 <0.02 - -

- - - - -

- 1.5 - - 5.74

- - - - -

- - - - -

11.2 8.95 11.6 10.8 12.1

1577 1358 1520 - 3790

SLR
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Appendix B: SLR Ref: 427-01526-00022

November 2016

SLR

-1.50

-1.00

-0.50

0.00

0.50

1.00

1.50

2.00

Jan/2010 Jul/2010 Jan/2011 Jul/2011 Jan/2012 Jul/2012 Jan/2013 Jul/2013 Jan/2014 Jul/2014 Jan/2015 Jul/2015 Jan/2016

G
ro

u
n

d
w

a
te

r 
Le

v
e

l 
(m

A
O

D
)

Date

Groundwater Levels: Chalk

BHC1(d) BHC2(d) BHC3(d) BHC4(d) BHC5(d) BHC6(d) BHC7(d)



Ingrebourne Valley

Tilbury Ash Fields HRAR
Appendix B: SLR Ref: 427-01526-00022

November 2016
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Appendix C:

Alluvial Groundwater Quality 

SLR Ref: 427-01526-00022

November 2016
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Appendix C:

Alluvial Groundwater Quality 

SLR Ref: 427-01526-00022

November 2016
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Appendix C:

Alluvial Groundwater Quality 

SLR Ref: 427-01526-00022

November 2016
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Appendix C:

Alluvial Groundwater Quality 

SLR Ref: 427-01526-00022

November 2016
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Appendix C:

Alluvial Groundwater Quality 

SLR Ref: 427-01526-00022

November 2016
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Appendix C:

Alluvial Groundwater Quality 

SLR Ref: 427-01526-00022

November 2016
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Appendix C:

Alluvial Groundwater Quality 

SLR Ref: 427-01526-00022

November 2016
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Appendix C:

Alluvial Groundwater Quality 

SLR Ref: 427-01526-00022

November 2016
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Appendix C:

Alluvial Groundwater Quality 

SLR Ref: 427-01526-00022

November 2016
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Appendix C:

Alluvial Groundwater Quality 

SLR Ref: 427-01526-00022

November 2016
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Appendix C:

Alluvial Groundwater Quality 

SLR Ref: 427-01526-00022

November 2016
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Appendix C:

Groundwater Quality (Alluvium)

SLR Ref: 427-01526-00022

November 2016

BHID Analyte: pH units

Conductivity 

uS/cm @ 

25C

Total 

Alkalinity 

as CaCO3

Chloride as 

Cl w

Fluoride as 

F

Bromide as 

Br

Total 

Sulphur as 

SO4 

(Dissolved) 

Calcium as 

Ca 

(Dissolved) 

a

Magnesium 

as Mg 

(Dissolved) 

a

Barium as 

Ba 

(Dissolved) 

a

Sodium as 

Na 

(Dissolved) 

a

Potassium 

as K 

(Dissolved) 

a

Nickel as 

Ni 

(Dissolved)

Units: uS/cm mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l

Count 30 31 30 31 30 30 31 31 31 31 31 31 31

Min 6.5 16700 1290 6290 <1 13 4 195 115 0.24 760 29 <0.001

Mean 7.01 32909.7 3123.83 12765.8 0.64 103.1 14.10 392.5 894.0 0.5410 6862.39 251.06 0.0085

Max 7.5 41200 10800 15100 3.2 755 109 556 1050 1.21 12600 356 0.033

Count 29 30 29 30 29 29 30 30 30 30 30 30 30

Min 6.6 8620 1177 2720 <0.5 8.55 <3 <1 <1 <0.01 <1 <1 0.001

Mean 7.06 20604 3018.6897 6283 0.452 68.43 46.92 241.45 422.28 0.081 3309.7 137.68 0.0057

Max 7.6 38000 15600 15000 2.4 418 1120 703 986 0.62 7820 327 0.017

Count 26 26 26 26 26 26 26 26 26 26 26 26 26

Min 6.6 4640 340 1380 <0.3 <10 <3 106 76 0.04 70.8 30 0.003

Mean 7.12 15135.4 1773.0 4566.2 0.338 46.82 115.9 250.0 308.0 0.133 2459.7 96.73 0.01019

Max 7.8 38200 15700 14800 0.6 290 1230 866 989 0.56 7890 203 0.046

Count 32 33 32 33 32 32 33 33 33 33 33 33 33

Min 6.6 9940 271 4290 <0.5 11.6 <3 9 17 <0.01 101 3 <0.001

Mean 7.01 23213.3 1668.9 6638.2 0.3375 73.51 1415.8 646 464.4 0.129 3414.3 322.09 0.0089

Max 7.5 34100 8337 9720 0.8 526 3160 1110 739 0.38 4920 545 0.044

Count 32 33 32 33 32 32 33 33 33 33 33 33 33

Min 6.6 13600 287 4710 <1 1 4 207 79 0.05 427 111 0.001

Mean 7.00 26418.2 2483.3 8367.3 0.38 92.68 36.76 314.33 599.55 0.120 4123.7 163.3 0.00615

Max 7.6 37800 3166 9360 0.9 1010 529 551 763 0.24 5270 210 0.024

Count 30 31 30 31 30 30 31 31 31 31 31 31 31

Min 6.6 1000 193 2760 <1 <10 <3 <1 <1 <0.01 <1 <1 0.001

Mean 7.17 23148.7 2429.6 7183.5 0.43 79.59 29.60 247.56 485.48 0.11 3691.73 147.37 0.0056

Max 7.8 33800 3880 8040 0.9 674 419 545 667 0.31 5240 206 0.021

Count 27 27 27 27 27 27 27 27 27 27 27 27 27

Min 6.7 12000 228 5630 <1 6.01 <3 <1 <1 <0.01 <1 <1 <0.001

Mean 7.10 22355.6 2302.6 6514.1 0.396 51.46 9.39 234.69 471.70 0.092 3229.94 134.35 0.0063

Max 7.7 33500 4290 8850 0.7 330 42 321 713 0.26 4790 189 0.019

BHC7s

BHC1s

BHC2s

BHC3s

BHC4s

BHC5s

BHC6s

SLR
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Appendix C:

Groundwater Quality (Alluvium)

SLR Ref: 427-01526-00022

November 2016

BHID

BHC7s

BHC1s

BHC2s

BHC3s

BHC4s

BHC5s

BHC6s

Chromium 

as Cr 

(Dissolved)

Cadmium 

as Cd 

(Dissolved)

Copper as 

Cu 

(Dissolved)

Lead as Pb 

(Dissolved)

Zinc as Zn 

(Dissolved)

Manganese 

as Mn 

(Dissolved)

Iron as Fe 

(Dissolved) 

a

Aluminium 

as Al 

(Dissolved) 

a

Arsenic as 

As 

(Dissolved)

Boron as B 

(Dissolved) 

a

Mercury as 

Hg 

(Dissolved)

Selenium 

as Se 

(Dissolved)

Vanadium 

as V 

(Dissolved)

Molybdenu

m as Mo 

(Dissolved)

Cobalt as 

Co 

(Dissolved)

mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l

31 31 31 31 31 31 31 31 31 31 31 31 31 31 31

<0.001 <0.0001 <0.001 <0.001 <0.002 0.207 0.26 <0.01 0.007 0.35 <0.0001 <0.001 <0.001 <0.001 <0.001

0.018 0.00012 0.0098 0.0045 0.021 0.414 17.52 0.073 0.037 2.09 7.42E-05 0.0155 0.0069 0.0048 0.0053

0.048 0.0015 0.078 0.066 0.26 0.82 48.7 0.84 0.097 3.73 0.0006 0.205 0.016 0.025 0.028

30 30 30 30 30 30 30 30 30 30 30 30 30 30 30

<0.001 <0.0001 <0.001 <0.001 <0.002 0.288 <0.01 <0.01 0.004 0.07 <0.0001 <0.001 0.002 <0.001 0.001

0.0182 6.67E-05 0.0027 0.0005 0.0094 0.730 4.21 0.0335 0.018 1.81 0.000055 0.0184 0.0080 0.0159 0.00270

0.052 0.0003 0.031 0 0.152 3.38 38.9 0.36 0.061 16.7 0.0002 0.11 0.02 0.419 0.011

26 26 26 26 26 26 26 26 26 26 26 26 26 26 26

<0.001 <0.0001 <0.001 <0.001 <0.002 0.435 <0.01 <0.01 0.002 0.22 <0.0001 <0.001 <0.001 <0.001 <0.001

0.0132 7.69E-05 0.0032 - 0.0096 1.70 3.62 0.0279 0.0151 1.48 - 0.0137 0.0067 0.0842 0.0051

0.052 0.0005 0.047 <0.001 0.103 14.7 39 0.14 0.046 15.8 <0.0001 0.07 0.017 2.12 0.039

33 33 33 33 33 33 33 33 33 33 33 33 33 33 33

<0.001 <0.0001 <0.001 <0.001 <0.002 0.081 <0.01 0.01 0.002 1.11 <0.0001 <0.001 0.001 <0.001 <0.001

0.0143 0.00037 0.0032 0.0009 0.0092 3.98 6.94 0.15 0.0258 18.30 0.00011 0.0177 0.0090 5.39 0.00195

0.046 0.0039 0.034 0.014 0.175 12.68 40 0.7 0.103 54.5 0.0007 0.105 0.044 23.23 0.008

33 33 33 33 33 33 33 33 33 33 33 33 33 33 33

<0.001 <0.0001 <0.001 <0.001 <0.002 0.307 0.02 <0.01 0.005 0.92 <0.0001 <0.001 <0.002 <0.001 <0.001

0.0208 0.000058 0.0038 - 0.0104 1.49 7.33 0.055 0.0176 1.90 5.30E-05 0.0224 0.0079 0.0160 0.0027

0.058 0.0002 0.043 <0.001 0.076 8.8 22.8 0.86 0.05 7.46 0.0001 0.137 0.018 0.131 0.012

31 31 31 31 31 31 31 31 31 31 31 31 31 31 31

<0.001 <0.0001 <0.001 <0.001 <0.002 0.378 <0.01 <0.01 0.001 0.43 <0.0001 <0.001 0.001 <0.001 <0.001

0.0225 6.45E-05 0.0023 - 0.0125 1.93 6.42 0.024 0.020 1.74 7.90E-05 0.0198 0.0090 0.0385 0.0036

0.059 0.0003 0.02 <0.001 0.142 3.604 21.6 0.14 0.05 7.46 0.0005 0.132 0.021 0.972 0.014

27 27 27 27 27 27 27 27 27 27 27 27 27 27 27

<0.001 <0.0001 <0.001 <0.001 <0.002 0.171 <0.01 <0.01 0.004 <0.01 <0.0001 <0.001 0.003 <0.001 <0.001

0.0205 0.000061 0.0016 0.00085 0.0149 0.727 3.277 0.082 0.018 1.32 0.00005 0.0181 0.0110 0.0046 0.0034

0.066 0.0003 0.009 0.01 0.149 2.627 23.8 1.26 0.04 1.64 <0.0001 0.102 0.024 0.042 0.011
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Appendix C:

Groundwater Quality (Alluvium)

SLR Ref: 427-01526-00022

November 2016

BHID

BHC7s

BHC1s

BHC2s

BHC3s

BHC4s

BHC5s

BHC6s

Tin as Sn 

(Dissolved)

Thallium as 

Tl 

(Dissolved)

Antimony 

as Sb 

(Dissolved)

Ammoniac

al Nitrogen 

as N

Nitrate as 

N

Chromium 

VI as Cr

Total 

Oxidised 

Nitrogen as 

N

Phosphate 

as P

Total 

Organic 

Carbon

Silicon as 

Si 

(Dissolved) 

a

Beryllium 

as Be 

(Dissolved) 

a

mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l

30 28 31 28 30 17 30 30 30 30 30

<0.001 <0.001 <0.001 28.6 <0.2 <0.01 <0.2 <0.01 14 7.2 <0.01

- - 0.00066 73.14 0.187 0.047 0.19 0.290 43.60 16.32 0.005

<0.001 <0.001 0.003 105 1.4 0.36 1.4 1.43 140 23.6 <0.01

30 27 30 27 29 17 29 29 29 30 30

<0.001 <0.001 <0.001 20.4 <0.2 <0.01 <0.2 <0.01 13 0.3 <0.01

0.00072 - - 53.46 0.15 0.036 0.152 0.802 38.45 28.15 0.0075

0.007 <0.001 <0.001 69.7 0.8 0.32 0.8 4.88 100 42.3 <0.01

26 23 26 24 26 17 26 26 26 26 26

<0.001 <0.001 <0.001 7 <0.2 <0.01 <0.2 <0.01 2.4 7.3 <0.01

0.0010 - - 26.96 0.23 0.010 0.231 0.197 13.00 15.32 -

0.014 <0.001 <0.001 61.7 1.5 0.08 1.5 2.15 51 33.2 <0.01

33 30 33 30 32 17 32 32 32 33 33

<0.001 <0.001 <0.001 16.3 <0.2 <0.01 <0.2 <0.01 1.9 5.8 <0.01

0.00076 - 0.0005303 31.51 0.12 0.0074 0.116 0.317 17.07 13.55 -

0.009 <0.001 0.001 70.4 0.3 0.03 0.3 3.4 50 29.7 <0.01

33 30 33 30 32 17 32 32 32 33 33

<0.001 <0.001 <0.001 18.3 <0.2 <0.01 <0.2 <0.01 16 3.2 <0.01

0.0006 - - 60.63 0.2 0.015 0.2 0.88 34.50 23.58 -

0.004 <0.001 <0.001 139 1.7 0.12 1.6 6.82 91 34.5 <0.01

31 28 31 28 30 15 30 30 30 31 31

<0.001 <0.001 <0.001 15.3 <0.2 <0.01 <0.2 <0.01 11 7.8 <0.01

0.00068 - - 68.73 0.18 0.021 0.183 1.127 44.97 17.55 -

0.006 <0.001 <0.001 132 1.9 0.13 1.9 8.49 150 32.6 <0.01

27 25 27 25 27 17 27 27 27 27 27

<0.001 <0.001 <0.001 52.4 <0.2 <0.01 <0.2 <0.01 15 <0.1 <0.01

- - - 56.28 0.137 0.023 0.137 0.692 31.63 33.39 0.005

<0.001 <0.001 <0.001 67.5 1.1 0.12 1.1 3.33 58 278 <0.01
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Appendix D:

Groundwater Quality (Chalk)

SLR Ref: 427-01526-00022

November 2016

pH units

Conductivity 

uS/cm @ 

25C

Total 

Alkalinity as 

CaCO3

Chloride as 

Cl w

Fluoride as 

F

Bromide as 

Br

Total 

Sulphate as 

SO4 

(Dissolved) 

a

Calcium as 

Ca 

(Dissolved) 

a

Magnesium 

as Mg 

(Dissolved) 

a

Barium as 

Ba 

(Dissolved) 

a

Sodium as 

Na 

(Dissolved) 

a

Potassium 

as K 

(Dissolved) 

a

uS/cm mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l

Count 32 32 32 32 32 32 32 32 32 32 32 32

Min 6.7 4660 417 1200 <0.5 <2.5 4 85 91 0.05 121 42

Mean 7.2125 9159.0625 899.9375 2734.0625 0.4875 48.6203125 24.90625 174.5625 171.875 0.156875 1513.4375 65.21875

Max 7.9 27300 5717 9290 5.7 532 53 392 759 1.16 6510 179

Count 27 27 27 27 27 27 27 27 27 27 27 27

Min 6.7 3230 374 983 <0.5 2.25 <3 <1 <1 <0.01 <1 <1

Mean 7.28888889 8100.74074 1003.44444 2375.66667 0.32222222 25.9340741 14.3703704 152.574074 147.574074 0.10462963 1284.72963 56.6851852

Max 7.8 30300 7174 10500 0.6 227 120 257 674 0.36 6740 148

Count 26 26 26 26 26 26 26 26 26 26 26 26

Min 6.8 3410 212 972 <0.3 <5 <3 103 54 0.05 63.1 25

Mean 7.28461538 6635 817.115385 1843.15385 0.47692308 20.5138462 22.1730769 173.923077 110.846154 0.12230769 974.35 45.9230769

Max 7.9 22400 6968 5540 5.4 125 123 239 355 0.37 4120 134

Count 33 33 33 33 33 33 33 33 33 33 33 33

Min 6.6 4690 91 1500 <0.5 1.84 73 123 68 0.06 158 33

Mean 7.06969697 10405.7576 882.878788 3004.54545 0.35757576 31.7857576 240.909091 327.818182 218.575758 0.12212121 1523.54545 84.6060606

Max 7.6 20500 1640 4790 1.6 168 1830 845 413 0.18 2520 211

Count 33 33 33 33 33 33 33 33 33 33 33 33

Min 6.6 3320 360 924 <0.3 <5 3 124 68 0.06 93 33

Mean 7.26666667 6756.36364 941.454545 1801.63636 0.38787879 29.7839394 157.181818 198.121212 121.848485 0.10242424 989.484848 55.6666667

Max 7.9 22200 9580 5040 2.5 419 864 949 492 0.14 2660 172

Count 32 32 32 32 32 32 32 32 32 32 32 32

Min 6.7 1350 274 239 0.2 <3 <3 <1 <1 <0.01 <1 <1

Mean 7.321875 5354.6875 678.4375 1399.25 0.7375 21.9171875 25.71875 136.265625 100.484375 0.06734375 746.8125 44.578125

Max 8.1 22700 2120 7550 7.3 214 189 316 380 0.18 3730 132

Count 26 26 26 26 26 26 26 26 26 26 26 26

Min 6.8 4300 201 706 <0.5 <3 <3 122 67 0.07 121 32

Mean 7.31923077 7898.46154 1520.73077 2199.15385 0.34807692 25.6030769 168.538462 165.192308 146.115385 0.09961538 1237.19231 69.7307692

Max 7.9 15900 15060 4170 0.6 160 631 268 319 0.19 2550 135

BHC7d

BHID Analyte:

BHC1d

BHC2d

BHC3d

BHC4d

BHC5d

BHC6d

SLR
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Groundwater Quality (Chalk)

SLR Ref: 427-01526-00022

November 2016

Count

Min

Mean

Max

Count

Min

Mean

Max

Count

Min

Mean

Max

Count

Min

Mean

Max

Count

Min

Mean

Max

Count

Min

Mean

Max

Count

Min

Mean

Max

BHC7d

BHID Analyte:

BHC1d

BHC2d

BHC3d

BHC4d

BHC5d

BHC6d

Nickel as Ni 

(Dissolved)

Chromium 

as Cr 

(Dissolved)

Cadmium as 

Cd (Dissolved)

Copper as 

Cu 

(Dissolved)

Lead as Pb 

(Dissolved)

Zinc as Zn 

(Dissolved)

Manganese 

as Mn 

(Dissolved)

Iron as Fe 

(Dissolved) 

a

Aluminium 

as Al 

(Dissolved) 

a

Arsenic as 

As 

(Dissolved)

Boron as B 

(Dissolved) 

a

Mercury as Hg 

(Dissolved)

mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l

32 32 32 32 32 32 32 32 32 32 32 32

<0.001 <0.001 <0.0001 <0.001 <0.001 <0.002 0.077 <0.01 <0.01 <0.001 0.32 <0.0001

0.00421875 0.00829688 5.15625E-05 0.00214063 0.00054688 0.003125 0.3153125 2.1765625 0.01796875 0.00728125 0.5525 5.15625E-05

0.014 0.021 0.0001 0.049 0.002 0.013 1.53 16.8 0.05 0.024 1.66 0.0001

27 27 27 27 27 27 27 27 27 27 27 27

0.001 <0.001 <0.0001 <0.001 <0.001 <0.002 0.194 <0.01 <0.01 <0.001 0.16 <0.0001

0.00614815 0.00809259 6.11111E-05 0.00181481 - 0.00955556 0.4232963 1.61666667 0.01833333 0.00598148 0.57148148 0.00005

0.018 0.028 0.0003 0.026 <0.001 0.075 1.998 15.3 0.07 0.036 1.76 0

26 26 26 26 26 26 26 26 26 26 26 26

0.001 <0.001 <0.0001 <0.001 <0.001 <0.002 0.241 <0.01 <0.01 0.001 0.15 <0.0001

0.00746154 0.00667308 6.15385E-05 0.00115385 - 0.009 0.55123077 2.05980769 0.02461538 0.00557692 0.41423077 6.15385E-05

0.016 0.03 0.0003 0.013 <0.001 0.037 2.5 17.4 0.1 0.018 1.29 0.0003

33 33 33 33 33 33 33 33 33 33 33 33

0.002 <0.001 <0.0001 <0.001 <0.001 <0.002 0.377 <0.01 <0.01 0.002 0.25 <0.0001

0.01139394 0.01139394 6.81818E-05 0.00156061 0.00057576 0.01045455 3.27987879 2.83878788 0.02681818 0.00739394 2.86 5.15152E-05

0.03 0.03 0.0004 0.015 0.003 0.057 12 15.7 1.24 0.017 18.7 0.0001

33 33 33 33 33 33 33 33 33 33 33 33

<0.001 <0.001 <0.0001 <0.001 <0.001 <0.002 0.309 <0.01 <0.01 <0.001 0.26 <0.0001

0.00581818 0.00806061 5.45455E-05 0.00106061 0.0005 0.01130303 1.42093939 1.07030303 0.02 0.00430303 0.97666667 -

0.047 0.028 0.0002 0.009 0 0.073 19.2 10.7 0.16 0.024 10.2 <0.0001

32 32 32 32 32 32 32 32 32 32 32 32

0.001 <0.001 <0.0001 <0.001 <0.001 <0.002 0.11 <0.01 <0.01 <0.001 0.12 <0.0001

0.0040625 0.00834375 6.25E-05 0.0010625 0.0005 0.02478125 0.6345625 2.12484375 0.01671875 0.00439063 0.44375 -

0.022 0.026 0.0003 0.011 0 0.497 4.49 15 0.06 0.022 2.18 <0.0001

26 26 26 26 26 26 26 26 26 26 26 26

0.001 <0.001 <0.0001 <0.001 <0.001 <0.002 0.302 <0.01 <0.01 <0.001 0.25 <0.0001

0.01153846 0.00919231 5.19231E-05 0.00103846 0.00055769 0.04934615 0.71619231 1.965 0.01557692 0.00501923 0.58153846 -

0.055 0.028 0.0001 0.003 0.002 0.774 2.98 19.8 0.08 0.017 1.23 <0.0001

SLR
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Groundwater Quality (Chalk)

SLR Ref: 427-01526-00022

November 2016

Count

Min

Mean

Max

Count

Min

Mean

Max

Count

Min

Mean

Max

Count

Min

Mean

Max

Count

Min

Mean

Max

Count

Min

Mean

Max

Count

Min

Mean

Max

BHC7d

BHID Analyte:

BHC1d

BHC2d

BHC3d

BHC4d

BHC5d

BHC6d

Selenium as 

Se 

(Dissolved)

Vanadium 

as V 

(Dissolved)

Molybdenu

m as Mo 

(Dissolved)

Cobalt as 

Co 

(Dissolved)

Tin as Sn 

(Dissolved)

Thallium as 

Tl 

(Dissolved)

Antimony as 

Sb 

(Dissolved)

Ammoniacal 

Nitrogen as 

N

Nitrate as N
Chromium 

VI as Cr

Total 

Oxidised 

Nitrogen as 

N

Phosphate 

as P

mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l

32 32 32 32 31 29 32 30 32 17 32 32

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 2.8 <0.2 <0.01 <0.2 <0.01

0.00871875 0.00317188 0.003875 0.00090625 0.00093548 - 0.00057813 11.7466667 0.375 - 0.4125 0.02984375

0.035 0.008 0.031 0.002 0.014 <0.001 0.003 43.7 7.2 <0.01 7.2 0.11

27 27 27 27 27 24 27 25 27 17 27 27

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 6.7 <0.2 <0.01 <0.2 <0.01

0.00955556 0.00331481 0.00592593 0.00146296 0.00074074 - 0.00051852 14.136 0.15185185 0.01529412 0.16296296 0.03907407

0.06 0.014 0.054 0.006 0.007 <0.001 0.001 54.5 0.9 0.11 0.9 0.28

26 26 26 26 26 23 26 24 26 17 26 26

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 4 <0.2 <0.01 <0.2 <0.01

0.00675 0.00294231 0.00592308 0.00246154 0.00063462 - 0.00051923 10.0083333 0.26538462 - 0.32307692 0.03307692

0.03 0.012 0.103 0.006 0.004 <0.001 0.001 31.6 3.7 <0.01 3.7 0.19

33 33 33 33 33 30 33 31 33 17 33 33

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 4.9 <0.2 <0.01 <0.2 <0.01

0.01209091 0.00415152 0.17133333 0.00428788 0.00060606 - - 9.96129032 0.18787879 - 0.19090909 0.04742424

0.05 0.011 2.83 0.015 0.004 <0.001 <0.001 18.8 1.7 <0.01 1.6 0.81

33 33 33 33 33 30 33 31 33 17 33 33

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 4.3 <0.2 <0.01 <0.2 <0.01

0.00801515 0.00295455 0.01219697 0.00236364 0.00054545 - - 6.77096774 0.17272727 0.01 0.23939394 0.03045455

0.053 0.01 0.148 0.026 0.002 <0.001 <0.001 20.6 1.3 0.09 1.8 0.37

32 32 32 32 32 29 32 30 32 16 32 32

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 1.2 <0.2 <0.01 <0.2 <0.01

0.00653125 0.00292188 0.00909375 0.00140625 0.00057813 - 0.00051563 9.83666667 0.278125 0.0071875 0.353125 0.0703125

0.067 0.008 0.183 0.011 0.003 <0.001 0.001 38.5 2.5 0.04 2.5 0.83

26 26 26 26 26 24 26 24 26 16 26 26

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 4 <0.2 <0.01 <0.2 <0.01

0.00834615 0.00330769 0.00267308 0.00290385 - - - 9.34583333 0.16153846 0.01625 0.20384615 0.06057692

0.035 0.009 0.01 0.013 <0.001 <0.001 <0.001 24.5 1.7 0.15 2.2 0.76

SLR
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SLR Ref: 427-01526-00022

November 2016

Count

Min

Mean

Max

Count

Min

Mean

Max

Count

Min

Mean

Max

Count

Min

Mean

Max

Count

Min

Mean

Max

Count

Min

Mean

Max

Count

Min

Mean

Max

BHC7d

BHID Analyte:

BHC1d

BHC2d

BHC3d

BHC4d

BHC5d

BHC6d

Total 

Organic 

Carbon

Silicon as Si 

(Dissolved) 

a

Beryllium as 

Be 

(Dissolved) 

a

mg/l mg/l mg/l

32 31 31

2.8 6.7 <0.01

6.375 8.79354839 0.005

33 10.4 0

27 27 27

2.7 4.9 <0.01

6.86666667 9.89259259 0.005

32 25 <0.01

26 26 26

1.5 4.8 <0.01

5.41923077 9.77307692 0.005

26 18 <0.01

33 33 33

2.5 5.6 <0.01

8.75757576 9.31515152 0.005

27 13.1 0

33 33 33

1.8 5.4 <0.01

5.30606061 7.33030303 0.005

26 14.4 0

32 32 32

1.6 2.7 <0.01

7.553125 6.909375 0.005

28 14.9 0

26 26 26

2.8 5.5 <0.01

5.74615385 8.78076923 0.005

17 21.2 0

SLR
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1. Introduction 

1.1. Background 
Ferrovial Agroman Laing O'Rourke (FLO) are constructing the central section of the Tideway Tunnel 
(Tideway Central). Tideway Central is a 12.7 km long tunnel, with an excavated diameter of 
approximately 8.8 m, to be constructed using a tunnel boring machine (TBM). Two facilities are being 
considered for deposition of material arisings (Tideway Spoil) from the tunnelling, a site operated by 
Ingrebourne Valley Limited (herein referred to as ‘Tilbury Ash Disposal Site’), and Rainham Landfill, 
operated by Veolia. The Tilbury Ash Disposal Site is an inert waste landfill facility located on the north 
bank of the River Thames, approximately 2.5 km east of Tilbury. Rainham Landfill is an inert and non-
hazardous waste landfill facility 1.5 km south of Rainham. Landfill locations are shown in Figure 1-1.  

The bulk of excavated material will comprise London Clay Formation, Lambeth Group, Thanet Formation 
or White Chalk Subgroup. In addition, soil conditioning agents and greases (for bearing lubrication) are 
used by the TBM as part of the tunnelling process and will therefore constitute a minor component of the 
excavated material. 

Figure 1-1 - Location of waste facilities and Tideway Central 

 

1.2. Scope 
The scope of this assessment is to evaluate potential risk to controlled waters from soil conditioning 
agents or greases (herein jointly referred to as ‘products’), associated with excavated material 
(designated as a solid as per the Landfill Directive 1999/31/EC 1999) from Tideway Central. Specifically, 
this report considers three depositional scenarios at two potential waste facilities (Tilbury Ash Disposal 
Site and Rainham Landfill). Two depositional scenarios have been considered for Rainham Landfill, 
depending on whether waste is deposited in a lined cell or not. A single depositional scenario has been 
considered for Tilbury Ash Disposal Site as all waste will be placed in an unlined cell and capped once 
placement is complete.  

A conceptual site model (CSM) is developed for each depositional scenario, in Section 2. This is followed 
by a review of available ecotoxicology data and anticipated concentrations of products in the excavated 
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material, in Section 3 Where a potential pollutant linkage is identified, the risk has been quantitatively 
assessed in Section 4. 

Products from five manufacturers (BASF, Mapei, TNL18, Condat and Imerys) are being considered for 
use by FLO and these are summarised in Table 1-1Error! Reference source not found. below. 

Table 1-1 - Assessed Products 

Manufacturer Product Name 

Soil Conditioning Agents 

BASF MasterRoc SLF 41 

MasterRoc SLP 1 

MasterRoc ACP 143 

Mapei Polyfoamer FP 

Mapedrill M1 

Mapedisp FLS 

Polyfoamer FLS 

Eco 100 Plus 

TNL18 Actisoyl 100 

Actisoyl CC 

Condat CLB F5/M 

TFA34 

CLB F5/AC 

TFA 7 

Imerys Talc Slurry 

Greases 

Condat HBW 

EP2 

1.3. Limitations 
The findings of this risk assessment are subject to the following limitations: 

 This assessment has been undertaken for site specific conditions at the Tilbury Ash Disposal Site and 
Rainham Landfill, consideration of potential risks posed at any other site is outside the scope of this 
report. 

 This assessment is specific to the products specified in Table 1-1 and does not constitute formal 
waste classification for the excavated material. 

 Product model parameters have been derived from third party documentation including, materials 
safety data sheets (MSDS), confidential reports, environmental risk assessments and European 
Chemicals Agency (ECHA) profiles; Atkins has assumed that third party data provided are correct. 

 Only risks to controlled waters have been considered in this report; risks to human health or 
occupational health are outside the scope of this assessment. 

Atkins has received confidential third-party data relating to products and signed non-disclosure 
agreements to protect manufacturers’ intellectual property in relation to these data. Therefore, names and 
some parameters of the active ingredients have not been presented. 

Decisions on which products should be used in the construction of Tideway Central tunnel are the result 
of additional considerations which are outside the scope of this report. Inclusion of any products or 
manufacturers in this report does not constitute endorsement by Atkins or FLO. 
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2. Depositional site settings 

2.1. Tilbury Ash Disposal Site 

2.1.1. Site location 

The Tilbury Ash Disposal Site waste facility comprises 65.3 hectares, located approximately 2.5 km east 
of Tilbury on the north bank of the River Thames estuary in south-east England. Figure 2-1 shows the site 
layout and position relative to Tilbury and the River Thames. 

Tilbury power station borders the site to the west and historical landfill activities at the site include the 
deposition of pulverised fuel ash (PFA). Deposits of PFA are currently being excavated from the site for 
re-use off site; this is expected to be completed prior to the deposition of Tideway Spoil at the site. As per 
the Environment Agency’s requests, the area will be flattened and approximately 300 mm of PFA will 
remain over the site.  Operational landfills are located to the south and west of the site, while fields to the 
north are used as agricultural land. 

Figure 2-1 - Tilbury Ash Disposal Site including Phase A layout and ground investigation 
locations 

 

Geology 

Borehole logs from a 2006 ground investigation at the site (supplied by Ingrebourne Valley Limited and 
from BGS borehole logs (2018)) identified a PFA layer (3.4 m to 5.4 m thick) above a thick layer (up to 
17.8 m thick) of Alluvium and a variable thickness (1.5 m to 7.5 m) of River Terrace Deposits. The PFA 
was of a silt to sand particle size, while the Alluvium was described as clay with a peat component. Table 
2-1 provides a summary of the geology encountered on site, including the base of each unit in metres 
above Ordnance Datum (m AOD). The distribution and depths of the ten borehole logs reviewed provide 
a suitable characterisation of natural geology under the site.  



 

 

 

Contains sensitive information 
Tideway Central - Soil Conditioning Agent and Grease Risk Assessment | 4.0 | March 2019 | Atkins  8
 

Table 2-1 - Tilbury Ash Disposal Site: summary of geology encountered 

Unit Base of Unit (m AOD) Thickness (m) Description 

Made Ground: General 4.2 to 7.5 0.3 to 0.8 Sandy gravelly CLAY 
(variable), with 
anthropogenic material 
including: brick, concrete, 
metal, glass and plastic. 

Made Ground: 
Pulverised Fuel Ash 

-1.1 to 3.9 3.4 to 5.4 Black silty SAND, 
comprising fine to medium 
ash (PFA). 

Alluvium -16.6 to -9.5 11.7 to 17.8 CLAY with layers of PEAT. 
River Terrace Deposits -19.5 to -17.0 1.5 to 7.5 SAND and GRAVEL. 
White Chalk Subgroup Not proven (>23.7) Not proven  Weak, low-density CHALK 

 

As previously stated, the majority of the PFA layer is being excavated and sold for re-use off site.  
Following excavation the area will be flattened and approximately 300 mm of PFA will remain over the 
Alluvium (shown in Figure 2-2). 

Figure 2-2 - Schematic geological cross section at Tilbury Ash Disposal Site 

 

2.1.2. Hydrogeology 

The Environment Agency (2017) designate the geology encountered on site as follows: 

 Alluvium — Secondary Undifferentiated Aquifer; 
 River Terrace Deposits — Secondary A Aquifer; and 
 White Chalk Subgroup — Principal Aquifer. 

According to the Environment Agency, a Secondary Undifferentiated Aquifer is where “the layer in 
question has previously been designated as both minor and non-aquifer in different locations due to the 
variable characteristics of the rock type”. Based on the findings of on-site intrusive investigation and BGS 
borehole logs (2018), the Alluvium locally is predominantly a clay/peat lithology. Atkins therefore 
considers the Alluvium underlying the site to be unproductive strata (formerly ‘non-aquifer’). 

In addition, on penetrating the base of the Alluvium during the 2006 ground investigation at the Tilbury 
Ash Disposal Site, a water strike in the River Terrace Deposits underlying the Alluvium rose from -1.7 m 
AOD to 14.2 m AOD. This suggests the Alluvium is acting as a confining layer for groundwater in the 
underlying River Terrace Deposits; further evidence that the Alluvium on site is of sufficient thickness and 
low permeability to restrict vertical water movement. 
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2.1.3. Hydrology 

The tidal River Thames is located approximately 300 m to the south of the Tilbury Ash Disposal Site. The 
tidal range of the River Thames at the Tilbury area is typically between 0 m AOD and 7 m AOD (UK 
Hydrographic Office, 2018). 

The Tilbury Ash Disposal Site itself is located between West Tilbury Marshes and East Tilbury Marshes. 
A network of drainage channels is present on site and across the marshes, generally running north to 
south, towards the River Thames. While a detailed evaluation of surface water flow within the Tilbury Ash 
Disposal Site is not available, surface water within the site drains to a system of drains and interceptors 
before eventually discharging to the River Thames.   

2.1.4. Conceptual site model 

Tideway Spoil is planned to be deposited over a thin layer (~300 mm) of PFA within the Tilbury Ash 
Disposal Site, it is Atkins understanding that the Tideway Spoil will be placed such that the slope down to 
the drainage channel is at approximately 30°.  Tideway Spoil will be capped with a minimum of 1 m low 
permeable clay cap and 2 m restoration soils on closure of the site.  

The large thickness of low permeability Alluvium below the current PFA base (>15 m) will limit the vertical 
groundwater migration pathway for leachate in the Tideway Spoil to the River Terrace Deposits 
(Secondary A Aquifer) and White Chalk Subgroup (Principal Aquifer) at depth. 

Based on the proposed site characterisation, there is considered to be two plausible potential pathways in 
which products/components could potentially reach the River Thames, these are presented below: 

 AF1 - Soil erosion and/or flooding of the spoil material into surface water bodies (drainage channels 
and subsequently the River Thames) prior to capping of the spoil; and 

 AF2 - Leaching of contaminants from spoil prior to capping of the spoil, vertical migration through the 
unsaturated zone and subsequent lateral migration in the saturated zone (PFA) into surface water 
bodies (drainage channels and subsequently the River Thames). 

Surface discharges are expected to be managed under the ‘release to environment’ section of the waste 
facilities environmental permit and therefore the pathway in which ecotoxic components reach the surface 
discharges via soil erosion of spoil and discharge directly to controlled waters has not been assessed 
further.  Therefore, for the purposes of this assessment one depositional scenario (AF1) has been 
considered for the Tilbury Ash Disposal Site waste facility. 

2.2. Rainham Landfill 

2.2.1. Site location 

Rainham Landfill (the ‘site’) covers an area of 177 hectares and is located approximately 2 km south of 
the town of Rainham and on the northern bank of the River Thames. It can accept up to 1.5 million tonnes 
of waste per annum.  Veolia has indicated that Rainham Landfill contains the following areas: 

 Areas of filled landfill that have been restored and landscaped (green in Figure 2-3);  
 Areas that have been filled and are awaiting restoration and landscaping (orange in Figure 2-3); and  
 Unfilled areas where tipping is actively taking place (red in Figure 2-3). 

Rainham Marshes Nature Reserve (forming part of a site of special scientific interest (SSSI)) is located to 
the north and north-east of the site. Industrial parks are located to the south and north-west of the site. 
The River Thames is located to the west and south of the site. 
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Figure 2-3 - Rainham Landfill site layout and areas 

 

2.2.2. Geology 

Published geology indicates the site is underlain by superficial deposits of Alluvium (BGS, 2018) and 
River Terrace Deposits. The bedrock dips to the north and the superficial deposits are underlain by White 
Chalk Subgroup in the south, Thanet Formation in the centre and the Lambeth Group in the north of the 
site (Figure 2-4). The Thickness of Lambeth Group, Thanet Formation and White Chalk Subgroup vary 
across the site.  

British Geological Survey (BGS) borehole logs (BGS, 2018) and the Rainham Hydrogeological Risk 
Assessment (Golder Associates, 2015) indicate the base of the Alluvium (silty clay with high peat content) 
is approximately 15 metres below ground level (m bgl). The River Terrace Deposits comprise gravels and 
coarse sand and are approximately 5 m thick. 

Rainham Landfill contains several filled landfill cells, some containing up to 10 m of landfill material 
(including domestic waste and ash).  
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Figure 2-4 - Schematic geological cross section at Rainham Landfill 

 

2.2.3. Hydrogeology 

The Environment Agency (2017) designate the geology encountered on site as follows: 

 Alluvium — Secondary Undifferentiated Aquifer; 
 River Terrace Deposits — Secondary A Aquifer; 
 Lambeth Group  — Secondary A Aquifer; 
 Thanet Sands — Secondary A Aquifer; and 
 White Chalk Subgroup — Principal Aquifer. 

Based on the findings of BGS borehole logs (2018), the Alluvium locally is similar to that at the Tilbury 
Ash Disposal Site, predominantly a clay/peat lithology. Atkins therefore considers the Alluvium underlying 
the site to be unproductive strata (formerly ‘non-aquifer’). 

2.2.4. Hydrology 

The tidal River Thames forms the southern boundary of the site, with the tidal range of the River Thames 
being similar to that at the Tilbury Ash Disposal Site, typically between 0 m AOD and 7 m AOD (UK 
Hydrographic Office, 2018). A smaller tributary to the River Thames, the Common Watercourse, runs 
parallel to the northern boundary of the site. The site is located south-west of Rainham Marshes Nature 
Reserve. 

A series of six drainage zones drain into six channels located around the circumference of the site, as 
shown in Figure 2-5. Two of the drainage zones discharge to the Common Watercourse, which itself 
discharges into the River Thames, and four drainage zones discharge to the River Thames directly. 
Tideway Spoil will be deposited within four of the six drainage zones these are identified in Figure 2-5 
below, the proposed area spans the water divide and therefore discharge to both the River Thames and 
Common Watercourse is possible. 
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Figure 2-5 - Rainham Landfill drainage plan 

  
 
 

2.2.5. Conceptual site model 
Two depositional scenarios have been considered for the Rainham Landfill waste facility: 

 RL1 considering the spoil is deposited above the drainage layer of a filled landfill cell, where it will 

form the upper 500 mm of the capping; and 

 RL2 considering the spoil is deposited in a clay-lined landfill cell. 

2.2.5.1. RL1 – Deposition on top of a filled landfill cell  

Under this depositional scenario, Tideway Spoil will be placed in the upper restoration layer, on top of 
filled cells at Rainham Landfill (orange in Figure 2-5). The soil restoration profile is shown schematically in 
Figure 2-6, comprising a 300 mm lower restoration layer and a 1500 mm upper restoration layer. The 
base of the upper restoration layer includes 300 mm of high-permeability material, which acts as a 
drainage layer. Due to the geotechnical properties of the Tideway Spoil, it is likely to only be used in the 
top 500 mm of the upper restoration layer. 
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Figure 2-6 – Schematic Rainham Landfill soil restoration profile 

 

The clay-lined landfill cells and capping layers are designed to prevent pollution of the Secondary A and 
Principal Aquifers underlying the site at depth by landfill leachate. Therefore, due to this and the drainage 
layer at the base of the upper restoration layer, it is considered unlikely that a viable pathway will exist for 
downward migration of leachate in the Tideway Spoil, placed on top of the filled landfill cells and capping 
layer, to the underlying aquifers. 

However, under this depositional scenario, Tideway Spoil will be placed above the drainage layer, which 
is designed to encourage the lateral migration of infiltration to identified surface water drainage channels 
and subsequently into the River Thames and Common Watercourse controlled waters receptors. While 
this design reduces the likelihood of vertical migration of leachate in the Tideway Spoil to the underlying 
aquifers, it does increase the likelihood of lateral migration to the River Thames and the Common 
Watercourse. 

Atkins therefore considers there to be a potential pollutant linkage for ecotoxic products in the Tideway 
Spoil leachate to migrate through the drainage layer to the River Thames. This pollutant linkage is 
assessed further in Section 4.4. 

2.2.5.2. RL2 – Deposition in a clay-lined landfill cell 

If the Tideway Spoil is deposited in an unfilled cell or as part of the lower restoration layer, it would form 
part of the landfill body. Therefore, Tideway Spoil would be isolated from any surface receptors and 
groundwater receptors, subject to Rainham Landfill’s hydrogeological risk assessment (Golder 
Associates, 2015) 

As such, no potential pollutant linkages have been identified between the source (ecotoxic 
products/compounds) and the receptor (the River Thames). It is therefore considered that the risk to 
controlled waters from products contained in Tideway Spoil deposited in a clay-lined landfill cell is low. 
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3. Products assessed 

3.1. Ecotoxicology 
Atkins has undertaken a review of MSDS (Appendix A), ECHA database records (ECHA, 2018), 
environmental risk assessments and toxicological declarations provided to Atkins by manufacturers (BMG 
Engineering, 2013a; 2013b; Condat, 2016).  

3.1.1. Initial assessment as per CLP Regulations 1272/2008 

An initial assessment has been undertaken to assess if the product contains any components which pose 
a risk based on the CLP Regulations (1272/2008). The regulations ensure that substances or mixtures 
that display properties which have the potential to lead to a ‘hazardous’1  classification. The classification 
is based on toxicological data (i.e. evidence that there is a risk to either human health or the 
environment).  For the purposes of this assessment, if the product is classified as ‘hazardous’ based on 
CLP 1272/2008, irrespective if the risk is to human health or the environment, the product has been 
considered as potentially posing a risk. Where no risk is identified, as per CLP 1272/2008, the product 
has not been considered further in this assessment.   

3.1.2. Applicable Environmental Standards 

Where a product/component is classified as hazardous under the CLP Regulations 1272/2008, 
environmental standards for each product or compound have been adopted by reference to published no 
effect concentrations (NOECs).  A NOEC is the highest tested concentration in a long-term ecotoxicology 
study with no statistically significant adverse effects observed. NOECs have been used to evaluate the 
ecotoxicity of products or, where no data were available for the product, their constituent components. As 
this assessment relates to controlled waters, only ecotoxicological information relevant to aquatic species 
has been considered. Where a range of NOEC values are available for different aquatic species, the 
lowest NOEC value has been selected.  

The initial screening exercise and NOEC values obtained for product / compounds are presented in 
Table 3-1 below.  

Table 3-1 - Assessment of Risk based on CLP Regulations 1272/2008 

Manufacturer Product Name Is the product 
classified under 
CLP Regulations 
1272/2008 – i.e. 

does it pose a risk 
to the environment  

Component 
Identifier or 
Product 

Applied 
NOEC 
(mg/l) 

Discussion / Reference  

Soil Conditioning Agents 

BASF 

MasterRoc 
SLF 41 

Yes 
A 7,350 

NOEC has been calculated 
from a PNEC of 73500 mg/l 
(BMG, 2007) using an 
assessment factor of 100 
(REACH, 2017). 

B 1.2 (ECHA, 2018) 

MasterRoc 
SLP 1 

No   
 

MasterRoc 
ACP 143 

Yes A 1.2 
(ECHA, 2018) 

Mapei Polyfoamer FP Yes ALL 12.5 (Mapei, 2018) 

                                                      
1 This classification differs from The Water Framework Directive definition of a Hazardous substance as 
classified by JAGDAG.  The CLP 1272/2008 states that if a mixture contains a component that could 
present a hazard then it should be classified/labelled as hazardous. The classification under CLP 
1272/2008 is considered conservative.  
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Mapedrill M1 Yes A 1,000 
Mapedrill M1 MSDS 
(Appendix A2) 

Mapedisp FLS No    

Polyfoamer 
FLS 

Yes 

A 1.2 (ECHA, 2018) 

B 0.039 (ECHA, 2018) 

C 208 (ECHA, 2018) 

D 0.022 (ECHA, 2018) 

Eco 100 Plus Yes A 0.51 

Collocated from the LC50 
obtained from (ECHA, 2018) 
using an assessment factor 
of 0.1 (REACH, 2017). 

TNL18 

Actisoyl 100 Yes 

A 1.2 (ECHA, 2018) 

B 0.95 (ECHA, 2018) 

C 429 (ECHA, 2018) 

D 0.14 (ECHA, 2018) 

F 0.03 (Acrylic Acid, 2002) 

G 0.081 

Collocated from the LC50 
obtained from (ECHA, 2018) 
using an assessment factor 
of 0.1 (REACH, 2017). 

Actisoyl CC Yes 

A 1.2 (ECHA, 2018) 

B 0.95 (ECHA, 2018) 

C 429 (ECHA, 2018) 

D 0.14 (ECHA, 2008) 

E 6 (COATEX SAS, 2010) 

Condat 

CLB F5/M Yes All 12.5 
Condat CLB F5/M MSDS 
(Appendix A.4) 

TFA34 No    

CLB F5/AC Yes All 10 
Condat CLB F5/AC MSDS 
(Appendix A.4) 

TFA 7 No    

Imerys Talc Slurry Yes A 0.11 (ECHA, 2018) 

Greases 

Condat 
HBW No    

EP2 No    

3.1.3. JAGDAG Classification  

The Water Framework Directive (WFD) (European Union, 2000) states that a hazardous substance is a 
‘substances or groups of substances that are toxic, persistent and liable to bioaccumulate, and other 
substances or groups of substances which give rise to an equivalent level of concern.’  A non-hazardous 
pollutant is not defined by the WFD but are taken to be any potential pollutant other than a hazardous 
substance.  The Joint Agencies Groundwater Directive Advisory Group (JAGDAG) are responsible for 
advising on the determination of the status of substances (Hazardous / Non-hazardous).  Table 3-2 
indicates if any of the known components within the assessed products have been classed as hazardous 
or non-hazardous pollutants by the Joint Agencies Groundwater Directive Advisory Group (JAGDAG). 

Table 3-2 - JAGDAG Classification 
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Manufacturer Product Component 
(coded) 

JAGDAG Designation  

BASF MasterRoc SLF 41 N Not Listed 
O Not Listed 

MasterRoc SLP 1 A Not Listed 
MasterRoc ACP 143 C Not Listed 

D Not Listed 
E Not Listed 
F Not Listed 

Mapei  Polyfoamer FP A Not Listed 
Mapedrill M1 A Not Listed 
Mapedisp FLS Product Not Listed 
Polyfoamer FLS A Not Listed 

B Non-Hazardous Pollutant  
C Not Listed 
D Non-Hazardous Pollutant  

Eco 100 Plus A Not Listed 
TNL18 Actisoyl 100 A Not Listed 

B Not Listed 
C Not Listed 
D Not Listed 
F Not Listed 
G Not Listed 

Actisoyl CC A Not Listed 
B Not Listed 
C Not Listed 
D Not Listed 
E Not Listed 

Condat CLB F5/M A Not Listed 

B Not Listed 

C Not Listed 

D Not Listed 

TFA 34 Product does not meet the criteria for 
classification according to regulations 
(EC) 1272/2008 

CLB F5/AC A Not Listed 

B Not Listed 

C Not Listed 

D Not Listed 

TFA 7 Product does not meet the criteria for 
classification according to regulations 
(EC) 1272/2008 

Imerys Talc A Not Listed 
B Not Listed 
C Not Listed 
D Not Listed 
E Not Listed 

 

3.2. Spoil leachate soil conditioning agent concentrations 
To assess the potential risk posed by a product/component to controlled waters by comparison with the 
NOEC, the anticipated concentration in the Tideway Spoil has been calculated. Concentrations of 
products/components have been derived in three stages; these are shown graphically in Figure 3-1 and 
are summarised in Sections 3.2.1 to 3.2.4.  
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3.2.1. Initial concentration in product (C0) 

Where sufficient data are available, the products have been assessed as whole products. In these cases, 
the initial concentration (C0) is equivalent to the product density in mg/l. 

In other cases, the individual ecotoxic compounds, as identified in the relevant MSDS documentation, 
have been assessed. Initial concentrations of ecotoxic components have been derived by multiplying the 
component-product mass ratio (often in % or parts per million) by the product density (in mg/l). 

To protect commercially sensitive compositional information, product compositional information is 
routinely provided as ranges rather than single values in the MSDS. Atkins has therefore had to adopt a 
conservative position by assuming the upper-end of the published range. In some instances, more 
accurate compositional information has been provided to Atkins by the manufacturer under a 
non-disclosure agreement. Although, for reasons of commercial confidentiality, this information has not 
been included in this report or its appendices, it has been used to refine the calculations. 

3.2.2. Concentrations of compounds/products in foam liquid (C1) 

Water is added to the products to make the foaming solutions; this is the first dilution factor (DF1) applied. 
The amount of water added depends on the product used and the type of geology encountered. FLO 
and/or the manufacturer have provided the anticipated concentrations of products that will be used for the 
foaming solution, based on their experience of tunnelling in the London geology and trials carried out for 
FLO specifically for the Tideway Central works. Typically, this will be about 3% product 97% water for 
clay strata (e.g. London Clay) and 2% product 98% water for sand strata (e.g. Lambeth Group/Thanet 
Sands). 

3.2.3. Concentrations of compounds/products in spoil liquid content (C2) 

In addition to the foam, water is added at the TBM head to improve the tunnelling progress and help 
remove the spoil. The excavated material also contains some residual groundwater. These additional 
water inputs do not contain products and therefore act as the second stage of dilution (DF2). The amount 
of added water and groundwater contained in the spoil is dependent on the geology. Based on data 
provided by FLO, moisture contents of 26% and 20% have been used to represent the amount of 
groundwater in the London Clay and Lambeth Group/Thanet Formation respectively. The amount of 
water added has been estimated from data provided by FLO as 20% and 10% for the London Clay and 
Lambeth Group/Thanet Formation respectively. The anticipated concentrations of products/components 
in the spoil liquid are presented in Table 4-1 belowError! Reference source not found.. 

3.2.4. Concentrations of compounds/products in spoil shipped to a waste 
facility (C3) 

Based on previous FLO tunnelling projects, it has been assumed that of the total liquid content in the spoil 
(foam, groundwater and water added), 90% is retained within the solid spoil sent for disposal and 10% of 
the liquid content ends up in the waste water treatment plant at the launch shaft site (C3). 
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Figure 3-1 - Derivation of spoil leachate concentrations 
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4. Quantitative risk assessment 

4.1. Preliminary risk assessment 
Three CSMs, one for each of the depositional scenarios considered, were developed in Section 2: 

1. AF1 – deposition following excavation of PFA at the Tilbury Ash Disposal Site; 
2. RL1 – deposition on top of a filled cell at Rainham Landfill; and 
3. RL2 – deposition in a clay-lined cell at Rainham Landfill. 

No potential pollutant linkages were identified for RL2. Atkins therefore consider the risk posed to 
controlled waters from the products listed in Error! Reference source not found., by deposition of spoil 
from Tideway Central under this scenario, to be low, therefore no further risk assessment has been 
undertaken of RL2. 

Potential pollutant linkages were identified for AF1 and RL1. Atkins has therefore undertaken a detailed 
quantitative risk assessment for deposition of products in spoil from Tideway Central to Tilbury Ash 
Disposal Site and as a capping layer at Rainham Landfill. 

4.2. Generic quantitative risk assessment 
An initial screen of the spoil leachate concentrations has been undertaken by comparing the C3 
concentration with the NOEC values presented in Table 4-1. 

This is a conservative assessment because it does not consider processes of biodegradation, dilution and 
dispersion in the environment, which will lower the concentrations discharging into the identified surface 
water receptors. Products/components that are anticipated in the spoil at concentrations below the NOEC 
are considered to pose a low risk to the environment; where the concentration is above the NOEC, these 
products/components were taken forward to detailed quantitative risk assessment, with additional fate 
and transport processes considered which is specific to the deposition site. 

A summary of ecotoxic products/compounds, relevant NOECs and their anticipated concentration in the 
Tideway Spoil (C3) is presented in Table 4-1 belowError! Reference source not found.. The results of 
the conservative generic quantitative risk assessment identify only three compounds that do not pose an 
unacceptable risk to controlled waters. However, the products as a whole, which contain those specific 
compounds, did not pass due to exceedance of NOEC values for other components.  Therefore, based 
on the generic quantitative risk assessment all products in this stage of the assessment assessed are 
considered to pose a potential risk to controlled waters receptors. All products have been taken forward to 
detailed quantitative analysis where additional fate and transport processes were considered for the two 
depositional environments.  

Table 4-1 - Summary of products/component ecotoxicity and spoil leachate concentrations  

Manufacturer Product Name Applied NOEC 
(mg/l) 

Concentration in Spoil 
Liquid less 10% loss 
(C3) 

<NOEC 

Soil Conditioning Agents 

BASF MasterRoc 
SLF 41 

7,350 0.24 Y 

1.2 348 N 
MasterRoc 
ACP 143 1.2 555 

N 
Mapei Polyfoamer FP 12.5 3,580 N 

Mapedrill M1 1,000 3,191  N  

Polyfoamer 
FLS 

1.2 367 N 

0.039 0.4 N 

208 0.08 Y 

0.022 0.06 N 
Eco 100 Plus 0.51 603.30 N 
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Manufacturer Product Name Applied NOEC 
(mg/l) 

Concentration in Spoil 
Liquid less 10% loss 
(C3) 

<NOEC 

TNL18 Actisoyl 100 1.2 348 N 

0.95 348 N 

429 174 Y 

0.14 28 N 

0.03 3.5 N 

0.081 3.5 N 
Actisoyl CC 1.2 597 N 

0.95 478 N 

429 299 Y 

0.14 48 N 

6 597 N 
Condat CLB F5/M 12.5 3,511 N 

CLB F5/AC 10 6,033 N 
Imerys Talc Slurry 0.11 383 N 
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4.3. Detailed quantitative risk assessment – AF1 

4.3.1. Degradation along the pathway  

Based on the understanding of the Tilbury Ash Disposal Site waste facility Tideway Spoil will be placed 
over a thin layer of PFA.  Outside the batter slopes, where negligible infiltration will occur, spoil leachate 
will travel vertically from the spoil into the more permeable PFA where it will flow horizontally towards the 
drainage channels that surround the landfill. Biodegradation rates for each of the products/components 
have been taken from MSDS, ECHA profiles or third-party risk assessments. 

The saturated zone migration pathways has been limited to the distance of the base of battered edges of 
the spoil deposit only.  These batters are constructed with a 30 ° slope which will result in negligible 
infiltration.  On this basis there is a 15 m migration pathway for attenuation to occur within the saturated 
zone between source leachate discharging to the PFA layer and the toe of the batter prior to discharge to 
the surface water drain. 

The physical parameters presented in Table 4-2 have been used to calculate the unretarded travel time 
from the base of the spoil through the PFA layer beneath the batter slope.  The flux of discharge along 
the edges of the landfill area has been estimated based on the volume of infiltration across the whole 
landfill and adjusted to reflect the anticipated watershed within Phase A, where Tideway Spoil will be 
deposited. Infiltration and the physical properties of the Tideway Spoil masses as a whole will be similar 
across the Ashfield Depositional site and therefore the parameters presented in Table 4-2 and the 
calculated travel time and degradation of any product/compound leachate from the spoil will be similar 
prior to entry into the drainage ditches.   

A schematic has been produced showing the watershed of the western side of the land fill that will 
discharge to the western drainage ditch.  The parameters associated with this zone were used to define 
travel times presented in Table 4-2 and the result of this calculation is considered to be similar to the 
eastern and southern discharges from the landfill. 

Figure 4-1 – Schematic showing assessed area  

 

The saturated unretarded travel time calculated, has been used to derive the concentration immediately 
prior to entry to the drainage ditch (CA1), taking into account biodegradation within the aquifer.   A 
saturated zone attenuation factor (AF) was calculated for each product/component (based on 
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biodegradation half-life and unretarded travel time). The attenuation factor (AF) has been applied to the 
concentration C3 to obtain concentration CA1.   

Table 4-2 - Physical Aquifer Properties 

Aquifer 
Property 

Symbol Value Unit Reasoning 

Infiltration  In 53  mm/year 

The infiltration rate (53 mm/year) has been 
calculated based a conservative assumption of 
effective rainfall of 150 mm/year (Environment 
Agency, 2008) minus a loss of 75% due to run 
off. The 75% run-off coefficient has been 
derived based on an empirical relationship 
from the National Coal Board (National Coal 
Board, 1982), assuming a clay loam soil, bare 
earth and the slope of 0.01 across the top of 
the Tideway Spoil mass prior to capping. 

Lateral 
Pathway  

dh 15 m 

The edges of the spoil will be place at an angle 
of 30% (slope of 0.58) based on the National 
Coal Board (National Coal Board, 1982) run-off 
graph no infiltration will occur on the batter 
slopes.  Assuming that the Tideway Spoil will 
be at least 9 m high than any infiltration which 
infiltrates the mass of spoil will be at a distance 
of 15 m or greater from any drainage ditch. 

Ash 
Horizontal 
Conductivity  

K 1.0 x 10-5 m/s (Fetter, 2000) (fine sands) 

Area of 
watershed 
for a ditch 
(as per 
figure X). 

A 36,710 m2 
Area calculated from google earth for the 
catchment to the western drainage ditch.  

Area of 
‘discharge’ 
of PFA 
aquifer  

A 180 m2 
Cross sectional area of the PFA at the toe of 
the western edge of the spoil, based on length 
of 600 m and a thickness of 0.3 m.  

Hydraulic 
gradient 

i 3.40 x 10-2 - 
Hydraulic gradient calculated using Darcy’s 
Law Q=KAi 

Effective 
porosity  

Φ 0.26 - 
Porosity of fine sand (0.26-0.53) reported in 
the ConSim Manual.  Lower level used to 
represent effective porosity. 

Travel Time t 132.9 Days 
Calculated based on groundwater velocity and 
distance to receptor.  

4.3.2. Dilution in the drainage channels from runoff  

Any effective rainfall that does not infiltrate into the Tideway Spoil will result in runoff into the drainage 
channels that surround the site providing further dilution to any contaminant concentrations which leaches 
out of the spoil.  Based on the National Coal Board (National Coal Board, 1982) run-off graph 35% of 
effective rainfall will infiltrate across the flat section of the mass whereas 100% will run off across the 
bunds with an average of 28% calculated across the whole spoil deposit.  A dilution factor (DFA1) of 0.28 
has therefore been applied to concenration CA1 to obtain an assessed concenration of potential 
contaminants within the drainage channels surrounding the facility CA2.  

Concentrations CA1 and CA2, with comparison to applicable NOEC values are presented in Table 4-3 
below.  

Table 4-3 - Summary of product/component ecotoxicity and discharge concentrations for RF1 
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Manufacturer Product Name Applied 
NOEC 
(mg/l) 

Maximum 
concentration of 
leachate within 
landfill at discharge 
edge (CA1) mg/l 

CA1 
<NOEC 

Concentration in 
the drainage ditch 
after dilution from 
runoff from landfill 
area (CA2) mg/l 

CA2 
<NOEC 

Soil Conditioning Agents 

BASF MasterRoc 
SLF 41 

7350 8.20E-02 Y 3.12E-02 Y 

1.2 7.46E-01 Y 2.84E-01 Y 

MasterRoc 
ACP 143 

1.2 1.19E+00 Y 4.53E-01 
Y 

Mapei Polyfoamer FP 12.5 7.69E+00 Y 2.92E+00 Y 

Mapedrill M1 1000 6.85E+00 Y 2.60E+00 Y 

Polyfoamer 
FLS 

1.2 7.89E-01 Y 3.00E-01 Y 

0.039 8.44E-04 Y 3.21E-04 Y 

208 1.66E-04 Y 6.29E-05 Y 

0.022 5.86E-04 Y 2.23E-04 Y 

Eco 100 Plus 0.51 1.30E+00 N 4.92E-01 Y 

TNL18 Actisoyl 100 1.2 7.47E-01 Y 2.84E-01 Y 

0.95 7.47E-01 Y 2.84E-01 Y 

429 3.73E-01 Y 1.42E-01 Y 

0.14 5.97E-02 Y 2.27E-02 Y 

0.03 7.47E-03 Y 2.84E-03 Y 

0.081 7.47E-03 Y 2.84E-03 Y 

Actisoyl CC 1.2 1.28E+00 N 4.88E-01 Y 

0.95 1.03E+00 N 3.90E-01 Y 

429 6.41E-01 Y 2.44E-01 Y 

0.14 1.03E-01 Y 3.90E-02 Y 

6 1.28E+00 Y 4.88E-01 Y 

Condat CLB F5/M 12.5 7.54E+00 Y 2.87E+00 Y 

CLB F5/AC 10 1.30E+01 N 4.92E+00 Y 

Imerys Talc Slurry 0.11 3.81E-02 Y 1.45E-02 Y 

4.3.3. Results 
The results of the quantitative assessment for AF1 are presented in Table 4-3 above.  Comparison of the 
derived CA1 and CA2 concentration has been made to the applicable NOEC to evaluate potential risk to 
the identified controlled waters receptors.  The assessment indicates that the for the majority of 
products/compounds the CA1 concentrations are below the NOEC at the edge of the spoil mass, 
however following dilution from runoff into the same drainage ditches the assessed concenration from all 
products/compound are below the NOEC value.  This indicates that the placement of Tideway Spoil at 
Ashfield’s is considered to pose a low to negligible risk to identified controlled waters receptors.   
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4.4. Detailed quantitative risk assessment – RL1 

4.4.1. Degradation in the unsaturated zone – attenuation factor (AF) 

Based on the soil restoration profile shown in Figure 2-6, it has been assumed that the unsaturated zone 
pathway extends from the base of the Tideway Spoil (0.5 m bgl) to the top of the drainage layer 
(1.2 m bgl). The thickness of the unsaturated zone pathway is therefore 0.7 m. Travel times through the 
unsaturated zone have been derived in accordance with the methodology presented in the ConSim 
Manual (Golder Associates, 2003). Biodegradation rates for each of the products/components have been 
taken from MSDS, ECHA profiles or third-party risk assessments. 

The infiltration rate (60 mm/year) has been calculated based on a conservative assumption of effective 
rainfall of 150 mm/year (Environment Agency, 2008) minus a loss of 60% due to run-off. The 60% run-off 
coefficient has been derived based on an empirical relationship developed by the National Coal Board 
(National Coal Board, 1982), assuming a clay loam soil, a grassed tip land use and an average ground 
slope of 0.05 (based on a 10 m elevation drop over 200 m). The effective wetted porosity in the 
unsaturated zone has been assumed to be 24% (Environment Agency, 2015), giving an estimated travel 
time of 920 days.  Using this value as an unretarded travel time through the unsaturated zone an 
attenuation factor (AF) was calculated for each product/component (based on biodegradation half-life). 
The attenuation factor (AF) has been applied to the concentration C3 to obtain concentration CR4, which 
is the concentration within the discharge into the drainage layer directly beneath the Tideway Spoil at 
Rainham.   

This process assumes no retardation of the products/components due to sorption within the soil and 
hence represents a conservatively low estimate of travel time within the unsaturated zone. In reality, 
slower transport due to retardation would allow more degradation to occur. 

4.4.2. Results 
The results of the quantitative assessment are presented in Table 4-4 below.  Comparison of the derived 
CR4 concentration has been made to the applicable NOEC to evaluate potential risk to the identified 
controlled waters receptors.  It should be noted that as per Figure 2-5 Tideway Spoil will not be used 
across the whole site as a restoration layer therefore further dilution will occur within the drainage layer 
prior to discharge to any drainage ditch and subsequently to either the Common Water Course or the 
River Thames.  Therefore, the use of Tideway Spoil in the upper restoration layer is considered to pose a 
low to negligible risk to identified controlled water receptors.  
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4.4.3. Results 

Table 4-4 - Summary of product/component ecotoxicity and discharge concentration for RL1 

Manufacturer Product Name Applied 
NOEC (mg/l) 

Concentration at 
discharge to 
drainage channel 
(CR4) 

CR4 
<NOEC 

Soil Conditioning Agents 

BASF MasterRoc SLF 41 7350 1.55E-04 Y 

1.2 1.01E-03 Y 

MasterRoc ACP 143 1.2   Y 

Mapei Polyfoamer FP 12.5 1.93E-16 Y 

Mapedrill M1 1000 1.24E-15 Y 

Polyfoamer FLS 1.2 1.11E-15 Y 

0.039   Y 

208 1.28E-16 Y 

0.022 1.37E-19 Y 

Eco 100 Plus 0.51 2.68E-20 Y 

TNL18 Actisoyl 100 1.2 8.41E-16 Y 

0.95 2.10E-16 Y 

429 1.21E-16 Y 

0.14 1.21E-16 Y 

0.03 6.04E-17 Y 

0.081 9.66E-18 
Y 

Actisoyl CC 1.2 1.21E-18 Y 

0.95 1.21E-18 Y 

429 2.08E-16 Y 

0.14 1.66E-16 Y 

6 1.04E-16 Y 

Condat CLB F5/M 12.5 1.66E-17 Y 

CLB F5/AC 10 2.08E-16 Y 

Imerys Talc Slurry 0.11 1.22E-15 Y 
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5. Conclusions 

Excavated material (spoil) resulting from the construction of Tideway Central will contain quantities 
of soil conditioning agents and greases (products) used as part of the tunnel boring operation. 
Deposition of these products as part of the spoil has been considered for the following three 
depositional scenarios at two waste facilities: 

1. AF1 – deposition following excavation of PFA at the Tilbury Ash Disposal Site; 
2. RL1 – deposition on top of a filled cell at Rainham Landfill; and 
3. RL2 – deposition in a clay-lined cell at Rainham Landfill. 

Based on available ecotoxicological, geological and usage rate information all products assessed 
are considered to pose a low to negligible risk to controlled water receptors within the scenarios 
assessed.   
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Abbreviations List 

Abbreviation List 

% percentage 

~ Approximately   

<  Less then  

>  Greater then  

° Degrees 

2000/60/EC Water framework directive  

AF Atenuation Factor  

BGS British Geological Society  

BGS British Geological Society 

C0 initial concentration  

C1 Concentrations of compounds/products in foam liquid  

C2 Concentrations of compounds/products in spoil liquid content  

C3 
Concentrations of compounds/products in spoil shipped to a waste 
facility 

CA1 
Maximum concentration of leachate within landfill at discharge edge – 
Ashfield’s CSM   

CA2 
Concentration in the drainage ditch after dilution from runoff from landfill 
area -Ashfield’s CSM 

CLP 1272/2008 
Classification, labelling and packaging of substances and mixtures 
Regulations 

CSM conceptual site model  

DF1 first dilution factor  

DF2 second stage of dilution  

DF3 third stage of dilution 

DFA1 Dilution of CA1 with runoff into drainage ditches 

ECHA European Chemicals Agency  

FLO Ferrovial Agroman Laing O'Rourke  

JAGDAG Joint Agencies Groundwater Directive Advisory Group 

km kilometres 

LC50 50% lethal concentration  

m meters 

m bgl metres below ground level  

m AOD metres above Ordnance Datum  

mg/l milligrams per litre 

mm millimetres 

mm/year millimetres per year 

MSDS materials safety data sheets  

NOEC no effect-concentration 

PFA pulverised fuel ash  
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PNEC predicted no-effect concentration  

RL1 Rainham Landfill conceptual site model 1 

RL2 Rainham Landfill conceptual site model 2 

SSSI site of special scientific interest 

TBM tunnel boring machine  
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Appendix A. Materials Safety Data 
Sheets
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A.1. BASF – MasterRoc SLF 41 

  



 
 
 
 
 
 
 
 

Safety data sheet 
  

Page: 1/12 
BASF Safety data sheet according to Regulation (EC) No. 1907/2006 
Date / Revised: 12.09.2013 Version: 2.0 
Product: MasterRoc SLF 41 also Meyco SLF 41 

(ID no. 30593770/SDS_GEN_GB/EN) 
Date of print 14.09.2013 

 
 
 
 

 

SECTION 1: Identification of the substance/mixture and of the 
company/undertaking 
1.1. Product identifier 
 

MasterRoc SLF 41 also Meyco SLF 41 
 
1.2. Relevant identified uses of the substance or mixture and uses advised against 
 
1.3. Details of the supplier of the safety data sheet 
 

Company: 
BASF SE 
67056 Ludwigshafen 
GERMANY 
 

Contact address: 
BASF plc 
PO Box 4, Earl Road, Cheadle Hulme, 
Cheadle, Cheshire 
SK8 6QG, UNITED KINGDOM 
 

Telephone: +44 161 485-6222 
E-mail address: product-safety-north@basf.com 
 

 
1.4. Emergency telephone number 
 
International emergency number: 
Telephone: +49 180 2273-112 

 

SECTION 2: Hazards Identification 
 
2.1. Classification of the substance or mixture 
 
According to Directive 67/548/EEC or 1999/45/EC 
 
Possible Hazards: 
Irritating to eyes and skin. 
 
 
2.2. Label elements 
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According to Directive 67/548/EEC or 1999/45/EC 
 
Directive 1999/45/EC ('Preparation Directive') 
 
Hazard symbol(s) 
Xi Irritant. 

 
 
R-phrase(s) 
R36/38 Irritating to eyes and skin. 
 
S-phrase(s) 
S2 Keep out of the reach of children. 
S24 Avoid contact with skin. 
S46 If swallowed, seek medical advice immediately and show this container 

or label. 
 
 
2.3. Other hazards 
 
According to Regulation (EC) No 1272/2008 [CLP] 
 
If applicable information is provided in this section on other hazards which do not result in 
classification but which may contribute to the overall hazards of the substance or mixture.  
 

 

SECTION 3: Composition/Information on Ingredients 
3.1. Substances 
 
Not applicable 
 
3.2. Mixtures 
 

Chemical nature 
 
Preparation based on: aqueous solution, anionic surfactants 
 
Hazardous ingredients (GHS) 
according to Regulation (EC) No. 1272/2008 
 
Alcohols, C12-14, ethoxylated, sulfates, sodium salts (> 1 < 2.5 mol EO) 

Content (W/W): >= 10 % - < 50 % 
CAS Number: 68891-38-3 
EC-Number: 500-234-8 

Skin Corr./Irrit. 2 
Eye Dam./Irrit. 2 
Aquatic Chronic 3 
H319, H315, H412 
 

 
Hazardous ingredients 
according to Directive 1999/45/EC 
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Alcohols, C12-14, ethoxylated, sulfates, sodium salts (> 1 < 2.5 mol EO) 

Content (W/W): >= 10 % - < 50 % 
CAS Number: 68891-38-3 
EC-Number: 500-234-8 
Hazard symbol(s): Xi 
R-phrase(s): 36/38 

 
For the classifications not written out in full in this section, including the indication of danger, the 
hazard symbols, the R phrases, and the hazard statements, the full text is listed in section 16. 
 

 

SECTION 4: First-Aid Measures 
4.1. Description of first aid measures 
First aid personnel should pay attention to their own safety. Remove contaminated clothing.  
 
If inhaled: 
If difficulties occur after vapour/aerosol has been inhaled, remove to fresh air and seek medical 
attention.  
 
On skin contact: 
After contact with skin, wash immediately with plenty of water and soap. Under no circumstances 
should organic solvent be used. If irritation develops, seek medical attention.  
 
On contact with eyes: 
Wash affected eyes for at least 15 minutes under running water with eyelids held open, consult an 
eye specialist.  
 
On ingestion: 
Rinse mouth immediately and then drink plenty of water, seek medical attention. Do not induce 
vomiting unless told to by a poison control center or doctor.  
 
 
4.2. Most important symptoms and effects, both acute and delayed 
Symptoms: The most important known symptoms and effects are described in the labelling (see 
section 2) and/or in section 11. 
 
 
4.3. Indication of any immediate medical attention and special treatment needed 
Treatment: Treat according to symptoms (decontamination, vital functions), no known specific 
antidote.  

 

SECTION 5: Fire-Fighting Measures 
5.1. Extinguishing media 
Suitable extinguishing media:  
foam, water spray, dry powder, carbon dioxide 
 
Unsuitable extinguishing media for safety reasons:  
water jet 
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5.2. Special hazards arising from the substance or mixture 
carbon monoxide, Carbon dioxide, harmful vapours, nitrogen oxides, fumes/smoke, carbon black 
 
5.3. Advice for fire-fighters 
Special protective equipment:  
Wear a self-contained breathing apparatus.  
 
Further information:  
The degree of risk is governed by the burning substance and the fire conditions. Contaminated 
extinguishing water must be disposed of in accordance with official regulations.  
 

 

SECTION 6: Accidental Release Measures 
6.1. Personal precautions, protective equipment and emergency procedures 
Use personal protective clothing. Do not breathe vapour/aerosol/spray mists. Handle in accordance 
with good building materials hygiene and safety practice.  
 
6.2. Environmental precautions 
Contain contaminated water/firefighting water. Do not discharge into drains/surface 
waters/groundwater.  
 
6.3. Methods and material for containment and cleaning up 
For small amounts: Pick up with inert absorbent material (e.g. sand, earth etc.). Dispose of 
contaminated material as prescribed.  
For large amounts: Pump off product.  
 
6.4. Reference to other sections 
Information regarding exposure controls/personal protection and disposal considerations can be 
found in section 8 and 13. 
 

 

SECTION 7: Handling and Storage 
7.1. Precautions for safe handling 
Avoid aerosol formation. Avoid inhalation of mists/vapours. Avoid skin contact. No special measures 
necessary provided product is used correctly.  
 
Protection against fire and explosion: 
The product does not contribute to the spreading of flames, nor is it self combustible, not explosive. 
Take precautionary measures against static discharges.  
 
7.2. Conditions for safe storage, including any incompatibilities 
Segregate from oxidants. Segregate from foods and animal feeds.  
 
Suitable materials for containers: Stainless steel 1.4404, High density polyethylene (HDPE)  
Further information on storage conditions: Keep only in the original container in a cool, well-
ventilated place. Protect from direct sunlight. Store protected against freezing.  
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7.3. Specific end use(s) 
For the relevant identified use(s) listed in Section 1 the advice mentioned in this section 7 is to be 
observed.  
 

 

SECTION 8: Exposure Controls/Personal Protection 
8.1. Control parameters 
 
Components with occupational exposure limits 
 
The substances without values are not listed in the occupational exposure regulations for the validity 
area of this safety data sheet.  
 
8.2. Exposure controls 
Personal protective equipment 

Respiratory protection: 
Wear respiratory protection if ventilation is inadequate. Combination filter for gases/vapours of 
organic, inorganic, acid inorganic and alkaline compounds (e.g. EN 14387 Type ABEK).  
 
Hand protection: 
Suitable chemical resistant safety gloves (EN 374) also with prolonged, direct contact 
(Recommended: Protective index 6, corresponding > 480 minutes of permeation time according to 
EN 374): E.g. nitrile rubber (0.4 mm), chloroprene rubber (0.5 mm), butyl rubber (0.7 mm) and other 
Manufacturer's directions for use should be observed because of great diversity of types. 
 
Eye protection: 
Safety glasses with side-shields (frame goggles) (e.g. EN 166) 
 
Body protection: 
Body protection must be chosen depending on activity and possible exposure, e.g. apron, protecting 
boots, chemical-protection suit (according to EN 14605 in case of splashes or EN ISO 13982 in case 
of dust). 
 
General safety and hygiene measures 
Avoid contact with the skin, eyes and clothing. In order to prevent contamination while handling, 
closed working clothes and working gloves should be used. Handle in accordance with good building 
materials hygiene and safety practice. When using, do not eat, drink or smoke. Hands and/or face 
should be washed before breaks and at the end of the shift. At the end of the shift the skin should be 
cleaned and skin-care agents applied. Gloves must be inspected regularly and prior to each use.  
Replace if necessary (e.g. pinhole leaks).  
 

 

SECTION 9: Physical and Chemical Properties 
9.1. Information on basic physical and chemical properties 
 
Form:  suspension 
Colour:  clear 
Odour: characteristic 
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pH value: approx. 6.5 - 7.5 
(20 °C)  

 

Information on: Water 
Melting point: 0 °C  
---------------------------------- 
Information on: Water 
Boiling point: 100 °C  
---------------------------------- 
Flash point:  

A flash point determination is 
unnecessary due to the high water 
content. 

 

Evaporation rate:  
not determined 

 

Flammability: not flammable  
Ignition temperature:  

not applicable 
 

Information on: Water 
Vapour pressure: 23.4 hPa 

(20 °C)  
Literature data. 

 

---------------------------------- 
Density: approx. 1.035 - 1.045 g/cm3  

(approx. 20 °C)  
 

Relative vapour density (air):  
not determined 

 

Solubility in water: soluble 
(20 °C) 

 

Thermal decomposition: No decomposition if stored and handled as prescribed/indicated.  
Viscosity, dynamic: approx. > 150 mPa.s 

(approx. 20 °C)  
 

Explosion hazard: not explosive  
 
9.2. Other information 
 
Miscibility with water:  

(20 °C) 
miscible in all proportions 

 

Hygroscopy: Non-hygroscopic 
Other Information: 
If necessary, information on other physical and chemical parameters is indicated in this section. 

 

SECTION 10: Stability and Reactivity 
10.1. Reactivity 
No hazardous reactions if stored and handled as prescribed/indicated. 
 
 
Corrosion to metals: Corrosive effects to metal are not anticipated.  
 
10.2. Chemical stability 
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The product is stable if stored and handled as prescribed/indicated.  
 
10.3. Possibility of hazardous reactions 
The product is stable if stored and handled as prescribed/indicated.  
 
10.4. Conditions to avoid 
See MSDS section 7 - Handling and storage.  
 
10.5. Incompatible materials 
 
Substances to avoid:  
strong acids, strong bases, strong oxidizing agents 
 
10.6. Hazardous decomposition products 
 
No hazardous decomposition products if stored and handled as prescribed/indicated. 

 

SECTION 11: Toxicological Information 
11.1. Information on toxicological effects 
 
Acute toxicity 
 
Assessment of acute toxicity: 
Virtually nontoxic after a single ingestion. Based on available Data, the classification criteria are not 
met.  
 
Irritation 
 
Assessment of irritating effects: 
Eye contact causes irritation. Skin contact causes irritation. The product has not been tested. The 
statement has been derived from the properties of the individual components.  
 
 
Experimental/calculated data: 
Skin corrosion/irritation: Irritant. 
 
Serious eye damage/irritation: Irritant. 
 
Respiratory/Skin sensitization 
 
Experimental/calculated data: 
Skin sensitizing effects were not observed in animal studies. 
 
Germ cell mutagenicity 
 
Assessment of mutagenicity: 
The chemical structure does not suggest a specific alert for such an effect. Based on available Data, 
the classification criteria are not met.  
 
Carcinogenicity 
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Assessment of carcinogenicity: 
The chemical structure does not suggest a specific alert for such an effect. Based on available Data, 
the classification criteria are not met.  
 
Reproductive toxicity 
 
Assessment of reproduction toxicity: 
The chemical structure does not suggest a specific alert for such an effect. Based on available Data, 
the classification criteria are not met.  
 
Developmental toxicity 
 
Assessment of teratogenicity: 
The chemical structure does not suggest a specific alert for such an effect. Based on available Data, 
the classification criteria are not met.  
 
Repeated dose toxicity and Specific target organ toxicity (repeated exposure) 
 
Assessment of repeated dose toxicity: 
After repeated exposure the prominent effect is local irritation.  
 
Other relevant toxicity information 
 
Based on our experience and the information available, no adverse health effects are expected if 
handled as recommended with suitable precautions for designated uses. The product has not been 
tested. The statements on toxicology have been derived from the properties of the individual 
components.  

 

SECTION 12: Ecological Information 
12.1. Toxicity 
 
Assessment of aquatic toxicity: 
Based on available Data, the classification criteria are not met. There is a high probability that the 
product is not acutely harmful to aquatic organisms.  
 
12.2. Persistence and degradability 
 
Elimination information: 
 Readily biodegradable (according to OECD criteria). 
 
12.3. Bioaccumulative potential 
 
Assessment bioaccumulation potential: 
No data available.  
Discharge into the environment must be avoided.  
 
12.4. Mobility in soil 
 
Assessment transport between environmental compartments: 
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No data available. 
 
12.5. Results of PBT and vPvB assessment 
 
The product does not fulfill the criteria for PBT (Persistent/bioaccumulative/toxic) and vPvB (very 
persistent/very bioaccumulative).  
 
12.6. Other adverse effects 
 
 
12.7. Additional information 
 
Other ecotoxicological advice: 
Do not discharge product into the environment without control. The product has not been tested. The 
statements on ecotoxicology have been derived from the properties of the individual components.  

 

SECTION 13: Disposal Considerations 
 
13.1. Waste treatment methods 
 
Observe national and local legal requirements. 
Residues should be disposed of in the same manner as the substance/product. 
 
The UK Environmental Protection (Duty of Care) Regulations (EP) and amendments should be noted 
(United Kingdom). 
 
This product and any uncleaned containers must be disposed of as hazardous waste in accordance 
with the 2005 Hazardous Waste Regulations and amendments (United Kingdom) 
 
Waste key: 
16 03 05¤ organic wastes containing dangerous substances 
 
Contaminated packaging: 
Contaminated packaging should be emptied as far as possible; then it can be passed on for 
recycling after being thoroughly cleaned. 
 

 

SECTION 14: Transport Information 
 
Land transport 
 
ADR 

 Not classified as a dangerous good under transport regulations 
UN number: Not applicable 
UN proper shipping name: Not applicable 
Transport hazard class(es): Not applicable 
Packing group: Not applicable 
Environmental hazards: Not applicable 
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Special precautions for 
user 

None known 

 
RID 

 Not classified as a dangerous good under transport regulations 
UN number: Not applicable 
UN proper shipping name: Not applicable 
Transport hazard class(es): Not applicable 
Packing group: Not applicable 
Environmental hazards: Not applicable 
Special precautions for 
user 

None known 

 
 
Inland waterway transport 
ADN 

 Not classified as a dangerous good under transport regulations 
UN number: Not applicable 
UN proper shipping name: Not applicable 
Transport hazard class(es): Not applicable 
Packing group: Not applicable 
Environmental hazards: Not applicable 
Special precautions for 
user 

None known 

Transport in inland 
waterway vessel: 

Not evaluated 
 

 
 

Sea transport 
 

IMDG 

 Not classified as a dangerous good under transport regulations 
UN number: Not applicable 
UN proper shipping name: Not applicable 
Transport hazard class(es): Not applicable 
Packing group: Not applicable 
Environmental hazards: Not applicable 
Special precautions for 
user 

None known 

 
 

Air transport 
 

IATA/ICAO 

 Not classified as a dangerous good under transport regulations 
UN number: Not applicable 
UN proper shipping name: Not applicable 
Transport hazard class(es): Not applicable 
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Packing group: Not applicable 
Environmental hazards: Not applicable 
Special precautions for 
user 

None known 

 
 
14.1. UN number 
See corresponding entries for “UN number” for the respective regulations in the tables above. 
 
14.2. UN proper shipping name 
See corresponding entries for “UN proper shipping name” for the respective regulations in the tables 
above. 
 
14.3. Transport hazard class(es) 
See corresponding entries for “Transport hazard class(es)” for the respective regulations in the 
tables above. 
 
14.4. Packing group 
See corresponding entries for “Packing group” for the respective regulations in the tables above. 
 
14.5. Environmental hazards 
See corresponding entries for “Environmental hazards” for the respective regulations in the tables 
above. 
 
14.6. Special precautions for user 
See corresponding entries for “Special precautions for user” for the respective regulations in the 
tables above. 
 

14.7. Transport in bulk according to Annex II of MARPOL73/78 and the IBC Code 
Regulation: Not evaluated 
Shipment approved: Not evaluated 
Pollution name: Not evaluated 
Pollution category: Not evaluated 
Ship Type: Not evaluated 

 

SECTION 15: Regulatory Information 
15.1. Safety, health and environmental regulations/legislation specific for the 
substance or mixture 
 
The data should be considered when making any assessment under the Control of Substances 
Hazardous to Health Regulations (COSHH), and related guidance, for example, 'COSHH Essentials' 
(United Kingdom). 
 
This product is classified under the Chemicals (Hazard Information and Packaging) Regulations, 
(CHIP) (United Kingdom). 
 
15.2. Chemical Safety Assessment 
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Chemical Safety Assessment not required 
 

SECTION 16: Other Information 
 
Full text of the classifications, including the indication of danger, the hazard symbols, the R phrases, 
and the hazard statements, if mentioned in section 2 or 3: 
Xi Irritant. 
36/38 Irritating to eyes and skin. 
Skin Corr./Irrit. Skin corrosion/irritation 
Eye Dam./Irrit. Serious eye damage/eye irritation 
Aquatic Chronic Hazardous to the aquatic environment - chronic 
H319 Causes serious eye irritation. 
H315 Causes skin irritation. 
H412 Harmful to aquatic life with long lasting effects. 

 
If you have any queries relating to this MSDS, it's contents or any other product safety related questions, 
please write to the following e-mail address: product-safety-north@basf.com 
 
The data contained in this safety data sheet are based on our current knowledge and experience and 
describe the product only with regard to safety requirements. The data do not describe the product's 
properties (product specification). Neither should any agreed property nor the suitability of the product for 
any specific purpose be deduced from the data contained in the safety data sheet. It is the responsibility 
of the recipient of the product to ensure any proprietary rights and existing laws and legislation are 
observed. 
 
Vertical lines in the left hand margin indicate an amendment from the previous version. 



 

 

 

Contains sensitive information 
Tideway Central - Soil Conditioning Agent and Grease Risk Assessment | 4.0 | March 2019 | Atkins  
 

A.2. BASF – MasterRock SLP 1 
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1. Identification of the substance/mixture and of the company/undertaking 
Product identifier 
 

MasterRoc SLP 1 also MEYCO SLF P1 
 
Relevant identified uses of the substance or mixture and uses advised against 
 
Relevant identified uses: Product for construction chemicals 
 
 
Details of the supplier of the safety data sheet 
 

Company: 
BASF SE 
67056 Ludwigshafen 
GERMANY 
 

Contact address: 
BASF plc 
PO Box 4, Earl Road, Cheadle Hulme, 
Cheadle, Cheshire 
SK8 6QG, UNITED KINGDOM 
 

Telephone: +44 161 485-6222 
E-mail address: product-safety-north@basf.com 
 

 
Emergency telephone number 
 
International emergency number: 
Telephone: +49 180 2273-112 

 

2. Hazards Identification 
 
Label elements 
 
According to Directive 67/548/EEC or 1999/45/EC 
 
Directive 1999/45/EC ('Preparation Directive') 
 
 
The product does not require a hazard warning label in accordance with EC Directives. 
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Classification of the substance or mixture 
 
According to Directive 67/548/EEC or 1999/45/EC 
 
Possible Hazards: 
No specific dangers known, if the regulations/notes for storage and handling are considered. 
 
 
Other hazards 
 
According to Regulation (EC) No 1272/2008 [CLP] 
 
Other Hazards (GHS): 
No specific dangers known, if the regulations/notes for storage and handling are considered.  
 

 

3. Composition/Information on Ingredients 
Mixtures 
 

Chemical nature 
 
Polymer, aqueous solution 

 

4. First-Aid Measures 
Description of first aid measures 
First aid personnel should pay attention to their own safety. Remove contaminated clothing.  
 
If inhaled: 
If difficulties occur after vapour/aerosol has been inhaled, remove to fresh air and seek medical 
attention.  
 
On skin contact: 
After contact with skin, wash immediately with plenty of water and soap. If irritation develops, seek 
medical attention.  
 
On contact with eyes: 
Wash affected eyes for at least 15 minutes under running water with eyelids held open, consult an eye 
specialist.  
 
On ingestion: 
Rinse mouth immediately and then drink plenty of water, seek medical attention. Do not induce 
vomiting unless told to by a poison control center or doctor.  
 
 
Most important symptoms and effects, both acute and delayed 
Symptoms: No significant symptoms are expected due to the non-classification of the product. 
 
 
Indication of any immediate medical attention and special treatment needed 
Treatment: Treat according to symptoms (decontamination, vital functions), no known specific 
antidote.  
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5. Fire-Fighting Measures 
Extinguishing media 
Suitable extinguishing media:  
foam, water spray, dry powder, carbon dioxide 
 
Unsuitable extinguishing media for safety reasons:  
water jet 
 
Special hazards arising from the substance or mixture 
carbon monoxide, carbon dioxide, harmful vapours, nitrogen oxides, fumes/smoke, carbon black 
 
Advice for fire-fighters 
Special protective equipment:  
Wear a self-contained breathing apparatus.  
 
Further information:  
The degree of risk is governed by the burning substance and the fire conditions. Contaminated 
extinguishing water must be disposed of in accordance with official regulations.  
 

 

6. Accidental Release Measures 
Forms slippery surfaces with water.  
 
Personal precautions, protective equipment and emergency procedures 
Use personal protective clothing. Do not breathe vapour/aerosol/spray mists. Sources of ignition 
should be kept well clear. Handle in accordance with good building materials hygiene and safety 
practice.  
 
Environmental precautions 
Contain contaminated water/firefighting water. Do not discharge into drains/surface 
waters/groundwater.  
 
Methods and material for containment and cleaning up 
For small amounts: Pick up with inert absorbent material (e.g. sand, earth etc.). Dispose of 
contaminated material as prescribed.  
For large amounts: Pump off product.  
 
Reference to other sections 
Information regarding exposure controls/personal protection and disposal considerations can be found 
in section 8 and 13. 
 

 

7. Handling and Storage 
Precautions for safe handling 
Avoid aerosol formation. Avoid inhalation of mists/vapours. Avoid skin contact. No special measures 
necessary provided product is used correctly.  
 
Protection against fire and explosion: 
No special precautions necessary.  
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Conditions for safe storage, including any incompatibilities 
Segregate from foods and animal feeds.  
 
Suitable materials for containers: High density polyethylene (HDPE)  
Further information on storage conditions: Keep only in the original container in a cool, dry, 
well-ventilated place away from ignition sources, heat or flame. Store protected against freezing. 
Protect from direct sunlight.  
 
Protect from temperatures below: 5 °C 
Protect from temperatures above: 35 °C 
 
Specific end use(s) 
For the relevant identified use(s) listed in Section 1 the advice mentioned in this section 7 is to be 
observed.  
 

 

8. Exposure Controls/Personal Protection 
Control parameters 
 
Components with workplace control parameters 
 
The substances without values are not listed in the occupational exposure regulations for the validity 
area of this safety data sheet.  
 
Exposure controls 
Personal protective equipment 

Respiratory protection: 
Wear respiratory protection if ventilation is inadequate. Combination filter for gases/vapours of 
organic, inorganic, acid inorganic and alkaline compounds (e.g. EN 14387 Type ABEK).  
 
Hand protection: 
impermeable gloves 
Synthetic rubber gloves 
Manufacturer's directions for use should be observed because of great diversity of types. 
 
Eye protection: 
Safety glasses with side-shields (frame goggles) (e.g. EN 166) 
 
Body protection: 
light protective clothing 
 
General safety and hygiene measures 
In order to prevent contamination while handling, closed working clothes and working gloves should be 
used. Handle in accordance with good building materials hygiene and safety practice. When using, do 
not eat, drink or smoke. Hands and/or face should be washed before breaks and at the end of the shift. 
At the end of the shift the skin should be cleaned and skin-care agents applied. Gloves must be 
inspected regularly and prior to each use.  Replace if necessary (e.g. pinhole leaks).  
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9. Physical and Chemical Properties 
Information on basic physical and chemical properties 
 
Form:  liquid 
Colour:  colourless to yellowish 
Odour: characteristic 
pH value: 7.5 - 9.5 

(20 °C)  
 

boiling temperature: > 100 °C  
Flash point:  

Non-flammable. 
 

Ignition temperature:  
not applicable 

 

Density: 1.003 - 1.007 g/cm3  
(20 °C)  

 

Solubility in water: soluble 
(20 °C) 

 

Thermal decomposition: No decomposition if stored and handled as prescribed/indicated.  
 
Other information 
 
Bulk density:  

not applicable 
 

Other Information: 
If necessary, information on other physical and chemical parameters is indicated in this section. 

 

10. Stability and Reactivity 
Reactivity 
No hazardous reactions if stored and handled as prescribed/indicated. 
 
 
Corrosion to metals: No corrosive effect on metal.  
 
Chemical stability 
The product is stable if stored and handled as prescribed/indicated.  
 
Possibility of hazardous reactions 
The product is stable if stored and handled as prescribed/indicated.  
 
Conditions to avoid 
See MSDS section 7 - Handling and storage.  
 
Incompatible materials 
 
Substances to avoid:  
strong acids, strong bases, strong oxidizing agents 
 
Hazardous decomposition products 
 
No hazardous decomposition products if stored and handled as prescribed/indicated. 
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11. Toxicological Information 
Information on toxicological effects 
 
Acute toxicity 
 
Assessment of acute toxicity: 
Virtually nontoxic after a single ingestion. The product has not been tested. The statement has been 
derived from products of a similar structure or composition.  
 
Experimental/calculated data: 
LD50 rat (oral): > 5,000 mg/kg 
 
Irritation 
 
Assessment of irritating effects: 
Not irritating to eyes and skin. No irritation is expected under intended use and appropriate handling.  
 
 
Respiratory/Skin sensitization 
 
Assessment of sensitization: 
The product has not been tested. The statement has been derived from the properties of the individual 
components.  
 
Germ cell mutagenicity 
 
Assessment of mutagenicity: 
The chemical structure does not suggest a specific alert for such an effect. The product has not been 
tested. The statement has been derived from the properties of the individual components.  
 
Carcinogenicity 
 
Assessment of carcinogenicity: 
The chemical structure does not suggest a specific alert for such an effect.  
 
Reproductive toxicity 
 
Assessment of reproduction toxicity: 
The chemical structure does not suggest such an effect. The product has not been tested. The 
statement has been derived from the properties of the individual components.  
 
Developmental toxicity 
 
Assessment of teratogenicity: 
The chemical structure does not suggest such an effect. The product has not been tested. The 
statement has been derived from the properties of the individual components.  
 
Repeated dose toxicity and Specific target organ toxicity (repeated exposure) 
 
Assessment of repeated dose toxicity: 
No reliable data was available concerning repeated dose toxicity.  
 
Other relevant toxicity information 
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Based on our experience and the information available, no adverse health effects are expected if 
handled as recommended with suitable precautions for designated uses. The product has not been 
tested. The statements on toxicology have been derived from products of a similar structure and 
composition.  

 

12. Ecological Information 
Toxicity 
 
Assessment of aquatic toxicity: 
At the present state of knowledge, no negative ecological effects are expected. There is a high 
probability that the product is not acutely harmful to aquatic organisms. The product has not been 
tested. The statement has been derived from products of a similar structure or composition.  
 
Toxicity to fish: 
LC50 (96 h) > 1,000 mg/l, Pimephales promelas 
 
Persistence and degradability 
 
Assessment biodegradation and elimination (H2O): 
Inherently biodegradable. The insoluble fraction can be removed by mechanical means in suitable 
waste water treatment plants.  
 
Bioaccumulative potential 
 
Assessment bioaccumulation potential: 
No data available concerning bioaccumulation.  
 
Mobility in soil (and other compartments if available) 
 
Assessment transport between environmental compartments: 
No data available. 
 
Results of PBT and vPvB assessment 
 
The product does not fulfill the criteria for PBT (persistent/bioaccumulative/toxic) or vPvB (very 
persistent/very bioaccumulative).  
 
Additional information 
 
Other ecotoxicological advice: 
There is a high probability that the product is not acutely harmful to aquatic organisms. Do not 
discharge product into the environment without control. The product has not been tested. The 
statement has been derived from the properties of the individual components.  

 

13. Disposal Considerations 
 
Waste treatment methods 
 
Observe national and local legal requirements. 
Residues should be disposed of in the same manner as the substance/product. 
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The UK Environmental Protection (Duty of Care) Regulations (EP) and amendments should be noted 
(United Kingdom). 
 
Waste key: 
16 03 06 organic wastes other than those mentioned in 16 03 05 
 
Contaminated packaging: 
Contaminated packaging should be emptied as far as possible; then it can be passed on for recycling 
after being thoroughly cleaned. 
 

 

14. Transport Information 
 
Land transport 
 
ADR 

 Not classified as a dangerous good under transport regulations 
 
RID 

 Not classified as a dangerous good under transport regulations 
 
 
Inland waterway transport 
ADN 

 Not classified as a dangerous good under transport regulations 
 
 

Sea transport 
IMDG 

 Not classified as a dangerous good under transport regulations 
 
 

Air transport 
IATA/ICAO 

 Not classified as a dangerous good under transport regulations 
 

15. Regulatory Information 
Safety, health and environmental regulations/legislation specific for the substance or 
mixture 
 
The data should be considered when making any assessment under the Control of Substances 
Hazardous to Health Regulations (COSHH), and related guidance, for example, 'COSHH Essentials' 
(United Kingdom). 

 

16. Other Information 
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Due to the merger of Degussa Construction chemicals and BASF Group all Material Safety Data 
Sheets have been reassessed on the basis of consolidated information. This may have resulted in 
changes of the Material Safety Data Sheets. In case you have questions concerning such changes 
please contact us under the address mentioned in Section I.   

 
Vertical lines in the left hand margin indicate an amendment from the previous version. 
 
If you have any queries relating to this MSDS, it's contents or any other product safety related questions, 
please write to the following e-mail address: product-safety-north@basf.com 
 
The data contained in this safety data sheet are based on our current knowledge and experience and 
describe the product only with regard to safety requirements. The data do not describe the product's 
properties (product specification). Neither should any agreed property nor the suitability of the product for 
any specific purpose be deduced from the data contained in the safety data sheet. It is the responsibility of 
the recipient of the product to ensure any proprietary rights and existing laws and legislation are observed. 
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Annex: Exposure Scenarios 
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1. Identification of the substance/mixture and of the company/undertaking 
Product identifier 
 

MasterRoc ACP 143 also RHEOSOIL 143 
 
Relevant identified uses of the substance or mixture and uses advised against 
 
Relevant identified uses: Product for construction chemicals 
 
 
Details of the supplier of the safety data sheet 
 

Company: 
BASF SE 
67056 Ludwigshafen 
GERMANY 
 

Contact address: 
BASF plc 
PO Box 4, Earl Road, Cheadle Hulme, 
Cheadle, Cheshire 
SK8 6QG, UNITED KINGDOM 
 

Telephone: +44 161 485-6222 
E-mail address: product-safety-north@basf.com 
 

 
Emergency telephone number 
 
International emergency number: 
Telephone: +49 180 2273-112 

 

2. Hazards Identification 
 
Label elements 
 
According to Directive 67/548/EEC or 1999/45/EC 
 
Directive 1999/45/EC ('Preparation Directive') 
 
Hazard symbol(s) 



 
 
 
 
 

  
Page: 2/10 

BASF Safety data sheet according to Regulation (EC) No. 1907/2006 
Date / Revised: 10.05.2011 Version: 2.0 
Product: MasterRoc ACP 143 also RHEOSOIL 143 

(ID no. 30599117/SDS_GEN_GB/EN) 
Date of print 20.07.2013 

Xi Irritant. 
 

 
R-phrase(s) 
R36/38 Irritating to eyes and skin. 
 
S-phrase(s) 
S2 Keep out of the reach of children. 
S36/37/39 Wear suitable protective clothing, gloves and eye/face protection. 
S24/25 Avoid contact with skin and eyes. 
S26 In case of contact with eyes, rinse immediately with plenty of water and 

seek medical advice. 
 
 
Classification of the substance or mixture 
 
According to Directive 67/548/EEC or 1999/45/EC 
 
Possible Hazards: 
Irritant. 
Irritating to eyes and skin. 
Further possible risks to man and the environment, eg as a result of decomposition and/or reaction 
products, are to be taken from the corresponding sections of this safety data sheet. 
 
 
Other hazards 
 
According to Regulation (EC) No 1272/2008 [CLP] 
 
Other Hazards (GHS): 
If applicable information is provided in this section on other hazards which do not result in classification 
but which may contribute to the overall hazards of the substance or mixture.  
 

 

3. Composition/Information on Ingredients 
Mixtures 
 

Chemical nature 
 
anionic surfactants 
in water 
 
Hazardous ingredients 
according to Directive 1999/45/EC 
 
sodium lauyl ether sulfate 

Content (W/W): >= 15 % - < 30 % 
CAS Number: 68585-34-2 
EC-Number: 500-223-8 
Hazard symbol(s): Xi 
R-phrase(s): 38, 41 
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For the classifications not written out in full in this section, including the indication of danger, the hazard 
symbols, the R phrases, and the hazard statements, the full text is listed in section 16. 
 

 

4. First-Aid Measures 
Description of first aid measures 
First aid personnel should pay attention to their own safety. Remove contaminated clothing.  
 
If inhaled: 
If difficulties occur after vapour/aerosol has been inhaled, remove to fresh air and seek medical 
attention.  
 
On skin contact: 
After contact with skin, wash immediately with plenty of water and soap. Under no circumstances 
should organic solvent be used. If irritation develops, seek medical attention.  
 
On contact with eyes: 
Wash affected eyes for at least 15 minutes under running water with eyelids held open, consult an eye 
specialist.  
 
On ingestion: 
Rinse mouth immediately and then drink plenty of water, seek medical attention. Do not induce 
vomiting unless told to by a poison control center or doctor.  
 
 
Most important symptoms and effects, both acute and delayed 
Symptoms: The most important known symptoms and effects are described in the labelling (see 
section 2) and/or in section 11. 
 
 
Indication of any immediate medical attention and special treatment needed 
Treatment: Treat according to symptoms (decontamination, vital functions), no known specific 
antidote.  

 

5. Fire-Fighting Measures 
Extinguishing media 
Suitable extinguishing media:  
foam, water spray, dry powder, carbon dioxide 
 
Unsuitable extinguishing media for safety reasons:  
water jet 
 
Special hazards arising from the substance or mixture 
carbon monoxide, carbon dioxide, harmful vapours, nitrogen oxides, fumes/smoke, carbon black 
 
Advice for fire-fighters 
Special protective equipment:  
Wear a self-contained breathing apparatus.  
 
Further information:  
The degree of risk is governed by the burning substance and the fire conditions. Contaminated 
extinguishing water must be disposed of in accordance with official regulations.  
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6. Accidental Release Measures 
Personal precautions, protective equipment and emergency procedures 
Use personal protective clothing. Do not breathe vapour/aerosol/spray mists. Handle in accordance 
with good building materials hygiene and safety practice.  
 
Environmental precautions 
Contain contaminated water/firefighting water. Do not discharge into drains/surface 
waters/groundwater.  
 
Methods and material for containment and cleaning up 
For small amounts: Pick up with inert absorbent material (e.g. sand, earth etc.). Dispose of 
contaminated material as prescribed.  
For large amounts: Pump off product.  
 
Reference to other sections 
Information regarding exposure controls/personal protection and disposal considerations can be found 
in section 8 and 13. 
 

 

7. Handling and Storage 
Precautions for safe handling 
Avoid aerosol formation. Avoid inhalation of mists/vapours. Avoid skin contact. No special measures 
necessary provided product is used correctly.  
 
Protection against fire and explosion: 
The product does not contribute to the spreading of flames, nor is it self combustible, not explosive. 
Take precautionary measures against static discharges.  
 
Conditions for safe storage, including any incompatibilities 
 
Suitable materials for containers: High density polyethylene (HDPE)  
Further information on storage conditions: Keep only in the original container in a cool, well-ventilated 
place. Protect from direct sunlight. Store protected against freezing.  
 
Specific end use(s) 
For the relevant identified use(s) listed in Section 1 the advice mentioned in this section 7 is to be 
observed.  
 

 

8. Exposure Controls/Personal Protection 
Control parameters 
 
Components with workplace control parameters 
 
The substances without values are not listed in the occupational exposure regulations for the validity 
area of this safety data sheet.  
Exposure controls 
Personal protective equipment 
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Respiratory protection: 
Wear respiratory protection if ventilation is inadequate. Combination filter for gases/vapours of 
organic, inorganic, acid inorganic and alkaline compounds (e.g. EN 14387 Type ABEK).  
 
Hand protection: 
Suitable chemical resistant safety gloves (EN 374) also with prolonged, direct contact 
(Recommended: Protective index 6, corresponding > 480 minutes of permeation time according to EN 
374): E.g. nitrile rubber (0.4 mm), chloroprene rubber (0.5 mm), butyl rubber (0.7 mm) and other 
Manufacturer's directions for use should be observed because of great diversity of types. 
 
Eye protection: 
Safety glasses with side-shields (frame goggles) (e.g. EN 166) 
 
Body protection: 
Body protection must be chosen depending on activity and possible exposure, e.g. apron, protecting 
boots, chemical-protection suit (according to EN 14605 in case of splashes or EN ISO 13982 in case of 
dust). 
 
General safety and hygiene measures 
Avoid contact with the skin, eyes and clothing. In order to prevent contamination while handling, closed 
working clothes and working gloves should be used. Handle in accordance with good building 
materials hygiene and safety practice. When using, do not eat, drink or smoke. Hands and/or face 
should be washed before breaks and at the end of the shift. At the end of the shift the skin should be 
cleaned and skin-care agents applied. Gloves must be inspected regularly and prior to each use.  
Replace if necessary (e.g. pinhole leaks).  
 

 

9. Physical and Chemical Properties 
Information on basic physical and chemical properties 
 
Form:  liquid 
Colour:  dark brown 
Odour: characteristic 
pH value: 6 - 8 

(20 °C)  
 

Boiling point:  
not applicable 

 

Flash point:  
The product has not been tested. 

 

Flammability: Not flammable  
Ignition temperature:  

not applicable 
 

Vapour pressure:  
No data available. 

 

Density: 1.040 - 1.044 g/cm3  
(20 °C)  

 

Solubility in water: miscible  
Thermal decomposition: No decomposition if stored and handled as prescribed/indicated.  
Viscosity, dynamic: approx. < 200 mPa.s 

(approx. 20 °C)  
(DIN EN ISO 2555) 

 
Other information 
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Bulk density:  
not applicable 

 

Other Information: 
If necessary, information on other physical and chemical parameters is indicated in this section. 

 

10. Stability and Reactivity 
Reactivity 
No hazardous reactions if stored and handled as prescribed/indicated. 
 
 
Corrosion to metals: No corrosive effect on metal.  
 
Chemical stability 
The product is stable if stored and handled as prescribed/indicated.  
 
Possibility of hazardous reactions 
The product is stable if stored and handled as prescribed/indicated.  
 
Conditions to avoid 
See MSDS section 7 - Handling and storage.  
 
Incompatible materials 
 
Substances to avoid:  
strong acids, strong bases, strong oxidizing agents 
 
Hazardous decomposition products 
 
No hazardous decomposition products if stored and handled as prescribed/indicated. 

 

11. Toxicological Information 
Information on toxicological effects 
 
Irritation 
 
Assessment of irritating effects: 
Eye contact causes irritation. Skin contact causes irritation. The product has not been tested. The 
statement has been derived from the properties of the individual components.  
 
 
Experimental/calculated data: 
Skin corrosion/irritation rabbit: Irritant. 
 
Serious eye damage/irritation rabbit: Irritant. 
 
Respiratory/Skin sensitization 
 
Assessment of sensitization: 
A sensitizing effect on particularly sensitive individuals cannot be excluded. The product has not been 
tested. The statement has been derived from the properties of the individual components.  
 
Carcinogenicity 
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Assessment of carcinogenicity: 
The product has not been tested. The statement has been derived from the properties of the individual 
components.  
 
Reproductive toxicity 
 
Assessment of reproduction toxicity: 
The product has not been tested. The statement has been derived from the properties of the individual 
components.  
 
Developmental toxicity 
 
Assessment of teratogenicity: 
The product has not been tested. The statement has been derived from the properties of the individual 
components.  
 
Repeated dose toxicity and Specific target organ toxicity (repeated exposure) 
 
Assessment of repeated dose toxicity: 
The product has not been tested. The statement has been derived from the properties of the individual 
components.  
 
Other relevant toxicity information 
 
Based on our experience and the information available, no adverse health effects are expected if 
handled as recommended with suitable precautions for designated uses. The product has not been 
tested. The statements on toxicology have been derived from the properties of the individual 
components.  

 

12. Ecological Information 
Toxicity 
 
Assessment of aquatic toxicity: 
At the present state of knowledge, no negative ecological effects are expected. There is a high 
probability that the product is not acutely harmful to aquatic organisms.  
 
Toxicity to fish: 
LC50 (96 h) approx. 100 mg/l, Oncorhynchus mykiss 
 
Persistence and degradability 
 
Assessment biodegradation and elimination (H2O): 
Readily biodegradable (according to OECD criteria).  
 
Elimination information: 
 > 60 % (28 d) (OECD Guideline 301 F) Readily biodegradable (according to OECD criteria). 
 
Bioaccumulative potential 
 
Assessment bioaccumulation potential: 
The product has not been tested. The statement has been derived from the properties of the individual 
components.  
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Mobility in soil (and other compartments if available) 
 
Assessment transport between environmental compartments: 
The product has not been tested. The statement has been derived from the properties of the individual 
components.  
 
Results of PBT and vPvB assessment 
 
The product does not fulfill the criteria for PBT (persistent/bioaccumulative/toxic) or vPvB (very 
persistent/very bioaccumulative).  
 
Additional information 
 
Other ecotoxicological advice: 
Do not discharge product into the environment without control. Do not discharge substance/product 
into sewer system. The product has not been tested. The statements on ecotoxicology have been 
derived from products of a similar structure and composition.  

 

13. Disposal Considerations 
 
Waste treatment methods 
 
Observe national and local legal requirements. 
Residues should be disposed of in the same manner as the substance/product. 
 
The UK Environmental Protection (Duty of Care) Regulations (EP) and amendments should be noted 
(United Kingdom). 
 
This product and any uncleaned containers must be disposed of as hazardous waste in accordance 
with the 2005 Hazardous Waste Regulations and amendments (United Kingdom) 
 
 
Contaminated packaging: 
Contaminated packaging should be emptied as far as possible; then it can be passed on for recycling 
after being thoroughly cleaned. 
 

 

14. Transport Information 
 
Land transport 
 
ADR 

 Not classified as a dangerous good under transport regulations 
 
RID 

 Not classified as a dangerous good under transport regulations 
 
 
Inland waterway transport 
ADN 

 Not classified as a dangerous good under transport regulations 
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Sea transport 
IMDG 

 Not classified as a dangerous good under transport regulations 
 
 

Air transport 
IATA/ICAO 

 Not classified as a dangerous good under transport regulations 
 

15. Regulatory Information 
Safety, health and environmental regulations/legislation specific for the substance or 
mixture 
 
The data should be considered when making any assessment under the Control of Substances 
Hazardous to Health Regulations (COSHH), and related guidance, for example, 'COSHH Essentials' 
(United Kingdom). 
This product is classified under the Chemicals (Hazard Information and Packaging) Regulations, 
(CHIP) (United Kingdom). 

 

16. Other Information 
 
In addition to the information given in the safety data sheet we refer to the product specific 'Technical 
Information'.   
 
Full text of the classifications, including the indication of danger, the hazard symbols, the R phrases, 
and the hazard statements, if mentioned in section 2 or 3: 
Xi Irritant. 
38 Irritating to skin. 
41 Risk of serious damage to eyes. 

 
Vertical lines in the left hand margin indicate an amendment from the previous version. 
 
If you have any queries relating to this MSDS, it's contents or any other product safety related questions, 
please write to the following e-mail address: product-safety-north@basf.com 
 
The data contained in this safety data sheet are based on our current knowledge and experience and 
describe the product only with regard to safety requirements. The data do not describe the product's 
properties (product specification). Neither should any agreed property nor the suitability of the product for 
any specific purpose be deduced from the data contained in the safety data sheet. It is the responsibility of 
the recipient of the product to ensure any proprietary rights and existing laws and legislation are observed. 
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Annex: Exposure Scenarios 
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Safety Data Sheet
POLYFOAMER FP

Safety Data Sheet dated 9/7/2013, version 1

SECTION 1: Identification of the substance/mixture and of the company/undertaking
1.1. Product identifier

Trade name: POLYFOAMER FP
1.2. Relevant identified uses of the substance or mixture.

Foaming agent
Uses advised against:
==

1.3. Details of the supplier of the safety data sheet
Supplier:
MAPEI S.p.A. -Via Cafiero 22 - Milan -ITALY

Competent person responsible for the safety data sheet:
sicurezza@mapei.it

1.4. Emergency telephone number
MAPEI S.p.A. - Tel. +(39)02376731 - (office hours)
Poison Centre - Ospedale di Niguarda - Milan - Tel. +39/02/66101029

SECTION 2: Hazards identification
2.1. Classification of the substance or mixture
Directive criteria, 67/548/CE, 1999/45/EC and following amendments thereof:
Properties / Symbols:

This product is not a hazardous article and need not be labelled according to EC Directive
67/548, 99/45 as amended.

Adverse physicochemical, human health and environmental effects: 
No other hazards

2.2. Label elements
Special Provisions:

Safety data sheet available for professional user on request.

Special provisions according to Annex XVII of REACH and subsequent amendments:
None

2.3. Other hazards
vPvB Substances: None - PBT Substances: None

Other Hazards:
The product is not classified dangerous according to the "Preparations Directive" (1999/45/CE);
in fact it is a water based preparation in which there are no  dangerous components. The below
mentioned crystalline silica, that originally is in the shape of inhalable powder with specific
exposure limits, after its mixture into the preparation doesn’t involve any exposure risk.
No other hazards

SECTION 3: Composition/information on ingredients
3.1. Substances

N.A.

3.2. Mixtures

Hazardous components within the meaning of EEC directive 67/548 and CLP regulation and
corresponding classification:

902084/1
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10% - 20% alcohols, C12-14, ethoxylated, sulfates, sodium salts
CAS: 68891-38-3, EC: 500-234-8
Xi; R36/38

 3.3/2 Eye Irrit. 2 H319
 3.2/2 Skin Irrit. 2 H315

SECTION 4: First aid measures
4.1. Description of first aid measures
In case of skin contact:

Wash with plenty of water and soap.
In case of  eyes contact:

In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.
Wash immediately with water for at least 10 minutes.

In case of Ingestion:
A suspension of activated charcoal in water, or petrolium jelly may be administered.
Wash the mouth thoroughly and drink plenty of water. In case of disease consult a physician
immediately and present this safety-data sheet.

In case of Inhalation:
Remove casualty to fresh air and keep warm and at rest.

4.2. Most important symptoms and effects, both acute and delayed
No specific hazards are encountered under normal product use.

4.3. Indication of any immediate medical attention and special treatment needed
Treatment: 
(see paragraph 4.1)

SECTION 5: Firefighting measures
5.1. Extinguishing media

Suitable extinguishing media:
None in particular.
Extinguishing media which must not be used for safety reasons:
None in particular.

5.2. Special hazards arising from the substance or mixture
The product does not present a fire hazard
Do not inhale explosion and combustion gases.
Burning produces heavy smoke.
The original ingredients or unidentified toxic and/or irritant compounds may be present in the
combustion fumes.

5.3. Advice for firefighters
Use suitable breathing apparatus .
Collect contaminated fire extinguishing water separately. This must not be discharged into
drains.
Move undamaged containers from immediate hazard area if it can be done safely.

SECTION 6: Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures

Wear personal protection equipment.
Remove persons to safety.
See protective measures under point 7 and 8.

6.2. Environmental precautions
Limit leakages with earth or sand.
Do not allow to enter into soil/subsoil. Do not allow to enter into surface water or drains.
In case of gas escape or of entry into waterways, soil or drains, inform the responsible

902084/1
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authorities.
6.3. Methods and material for containment and cleaning up

Suitable material for taking up: absorbing material, organic, sand
Wash with plenty of water.
Retain contaminated washing water and dispose it.

6.4. Reference to other sections
See also section 8 and 13

SECTION 7: Handling and storage
7.1. Precautions for safe handling

Avoid contact with skin and eyes, inhaltion of vapours and mists.
Do not eat or drink while working.
See also section 8 for recomened protective equipment.

7.2. Conditions for safe storage, including any incompatibilities
Keep away from food, drink and feed.
Incompatible materials:
None in particular.
Instructions as regards storage premises:
Adequately ventilated premises.
Store above 5°C.

7.3. Specific end use(s)
None in particular

SECTION 8: Exposure controls/personal protection
8.1. Control parameters

No occupational exposure limit available
DNEL Exposure Limit Values

N.A.
PNEC Exposure Limit Values

N.A.
8.2. Exposure controls
Eye protection:

Not needed for normal use. Anyway, operate according good working practices.
Protection for skin:

No special precaution must be adopted for normal use.
Protection for hands:

The use of LLPDE (0,06 mm), nitrile (0,4) or butyl (0,5 mm) gloves is suggested.
Latex gloves are not recommended.

Respiratory protection:
Not needed for normal use.
Personal Protective Equipment should comply with relevant CE standards (as EN 374 for gloves
and EN 166 for goggles), correctly maintained and stored. Consult the supplier to check the
suitability of equipment against specific chemicals and for user information.

Thermal Hazards:
None

Environmental exposure controls:
None

SECTION 9: Physical and chemical properties
902084/1
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9.1. Information on basic physical and chemical properties
Appearance: liquid
Colour: colorless
Odour: light yellow
Odour threshold: N.A.
pH: 8-11
Melting point / freezing point: N.A.
Initial boiling point and boiling range: > 100 °C
Solid/gas flammability: N.A.
Upper/lower flammability or explosive limits: N.A.
Vapour density: N.A.
Flash point: == °C
Evaporation rate: N.A.
Vapour pressure: N.A.
Relative density: 1,01 g/cm³ (23°C)
Vapour density (air=1): N.A.
Solubility in water: soluble
Solubility in oil: N.A.
Viscosity: == mPa.s (23°C)
Auto-ignition temperature: N.A.
Explosion limits(by volume): N.A.
Decomposition temperature: N.A.
Partition coefficient (n-octanol/water): N.A.
Explosive properties: N.A.
Oxidizing properties: N.A.

9.2. Other information
Miscibility: N.A.
Fat Solubility: N.A.
Conductivity: N.A.
Substance Groups relevant properties N.A.

SECTION 10: Stability and reactivity
10.1. Reactivity

Stable under normal conditions
10.2. Chemical stability

Stable under normal conditions
10.3. Possibility of hazardous reactions

None
10.4. Conditions to avoid

Stable under normal conditions.
10.5. Incompatible materials

None in particular.
10.6. Hazardous decomposition products

None.

SECTION 11: Toxicological information
11.1. Information on toxicological effects
Route(s) of entry:
Ingestion: Yes
Inhalation: No
Contact: No
Toxicological information related to the product:
There is no toxicological data available on the mixture. Consider the individual concentration of each
component to assess toxicological effects resulting from exposure to the mixture.

902084/1
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Toxicological information of the mixture:
N.A.

Toxicological information of the main substances found in the mixture:
alcohols, C12-14, ethoxylated, sulfates, sodium salts - CAS: 68891-38-3

LD 50 oral rat:  > 2000 mg/kg
LD 50 skin rat:  > 2000 mg/kg

Corrosive/Irritating Properties:
Eye:

The product can cause a temporary irritation by contact.
Sensitizing Properties:

No effects are known.
Cancerogenic Effects:

No effects are known.
Mutagenic Effects:

No effects are known.
Teratogenic Effects:

No effects are known.
If not differently specified, the information required in Regulation 453/2010/EC listed below must be
considered as N.A.:

a) acute toxicity;
b) skin corrosion/irritation;
c) serious eye damage/irritation;
d) respiratory or skin sensitisation;
e) germ cell mutagenicity;
f) carcinogenicity;
g) reproductive toxicity;
h) STOT-single exposure;
i) STOT-repeated exposure;
j) aspiration hazard.

SECTION 12: Ecological information
12.1. Toxicity

Not available data on the mixture
Aquatic toxicity: the preparation is not to be considered toxic to the aquatic environment based
on components.
LC50>100mg/l - aquatic species (calculated data following 1999/45/EC Directive).
Biodegradability: The product is readily and rapidly degradable (biodegradation value >60%,
OECD 301 D).
Adopt good industrial practices, so that the product is not released into the environment.
N.A.

12.2. Persistence and degradability
N.A.

12.3. Bioaccumulative potential
N.A.

12.4. Mobility in soil
N.A.

12.5. Results of PBT and vPvB assessment
Wassergefärdungsklasse (WGK): 1
vPvB Substances: None - PBT Substances: None

12.6. Other adverse effects
Not available data on the mixture
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SECTION 13: Disposal considerations
13.1. Waste treatment methods

Recover if possible. In so doing, comply with the local and national regulations currently in force.
 91/156/EEC, 91/689/EEC, 94/62/EC and subsequent amendments.
The suggested European waste code is just based on the composition of the product.
According to the specific process or application field a different waste code may be necessary.

SECTION 14: Transport information
14.1. UN number

Not classified as dangerous in the meaning of transport regulations.
UN Number: ==

14.2. UN proper shipping name
N.A.

14.3. Transport hazard class(es) 
Rail/Road(RID/ADR): no dangerous good
ADR-Upper number: NA
Air (ICAO/IATA): no dangerous good
Sea (IMO/IMDG): no dangerous good
N.A.

14.4. Packing group
N.A.

14.5. Environmental hazards
ADR Enverinmental Pollutant:
Marine pollutant: No
N.A.

14.6. Special precautions for user
N.A.

14.7. Transport in bulk according to Annex II of MARPOL73/78 and the IBC Code
No

SECTION 15: Regulatory information
15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture

Dir. 67/548/EEC (Classification, packaging and labelling of dangerous substances)
Dir. 99/45/EC (Classification, packaging and labelling of dangerous preparations)
Dir. 98/24/EC (Risks related to chemical agents at work)
Dir. 2000/39/EC (Occupational exposure limit values)
Dir. 2006/8/EC
Regulation (EC) n. 1907/2006 (REACH)
Regulation (EC) n. 1272/2008 (CLP)
Regulation (EC) n. 790/2009 (ATP 1 CLP)
Regulation (EU) n. 453/2010 (Annex I)
Regulation (EU) n. 286/2011 (ATP 2 CLP)

Restrictions related to the product or the substances contained according to Annex XVII Regulation
(EC) 1907/2006 (REACH) and subsequent modifications:

None
REACH Regulation (1907/2006) 

REACH Regulatio n° 1907/2006 (REACH) –  Art. 59 (Su bstances in “Candidate List”): N.A.
CLP Regulation n° 1272/2008 (CLP) and s.m.i.
Directive  n° 1999/45/CE (Dangerous Preparation) an d  s.m.i.
Directive  n° 67/548/CEE (Substances) and  s.m.i.

Directive  2000/39/CE  and  s.m.i. (Professional threshold limit)

Directive 105/2003/CE (Seveso III): N.A.
902084/1
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ADR Agreement – IMDG Code – IATA Regulation
Wassergefährdungsklasse:

VOC (2004/42/EC) : N.A. g/l

15.2. Chemical safety assessment

No

SECTION 16: Other information
Text of phrases referred to under heading 3:

R36/38 Irritating to eyes and skin.

H319 Causes serious eye irritation.
H315 Causes skin irritation.

This document was prepared by a competent person who has received appropriate training.
Main bibliographic sources:

NIOSH - Registry of toxic effects of chemical substances
ECDIN - Environmental Chemicals Data and Information Network - Joint Research Centre,
Commission of the European Communities
SAX'S - Dangerous properties of industrial materials
Istituto Superiore di Sanità - Inventario Nazionale Sostanze Chimiche

The information contained herein is based on our state of knowledge at the above-specified date. It
refers solely to the product indicated and constitutes no guarantee of particular quality.
This MSDS cancels and replaces any preceding release.

ADR: European Agreement concerning the International Carriage of 
Dangerous Goods by Road.

CAS: Chemical Abstracts Service (division of the American Chemical Society).
CLP: Classification, Labeling, Packaging.
DNEL: Derived No Effect Level.
EINECS: European Inventory of Existing Commercial Chemical Substances.
GefStoffVO: Ordinance on Hazardous Substances, Germany.
GHS: Globally Harmonized System of Classification and Labeling of 

Chemicals.
IATA: International Air Transport Association.
IATA-DGR: Dangerous Goods Regulation by the “International Air Transport 

Association” (IATA).
ICAO: International Civil Aviation Organization.
ICAO-TI: Technical Instructions by the “International Civil Aviation Organization” 

(ICAO).
IMDG: International Maritime Code for Dangerous Goods.
INCI: International Nomenclature of Cosmetic Ingredients.
KSt: Explosion coefficient.
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LC50: Lethal concentration, for 50 percent of test population.
LD50: Lethal dose, for 50 percent of test population.
LTE: Long-term exposure.
PNEC: Predicted No Effect Concentration.
RID: Regulation Concerning the International Transport of Dangerous Goods 

by Rail.
STE: Short-term exposure.
STEL: Short Term Exposure limit.
STOT: Specific Target Organ Toxicity.
TLV: Threshold Limiting Value.
TWA Threshold Limit Value for the Time Weighted Average 8 hour day. 

(ACGIH Standard).
OEL: European threshold limit value
VLE: Threshold Limiting Value.
WGK: German Water Hazard Class.
N.A.: N.A.
N.D.:
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Safety Data Sheet
MAPEDRILL M 1

Safety Data Sheet dated 9/1/2017, version 3

SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1. Product identifier
Trade name: MAPEDRILL M 1

1.2. Relevant identified uses of the substance or mixture and uses advised against
Recommended use:
Emulsion anyonic polymer
Uses advised against:
==

1.3. Details of the supplier of the safety data sheet
Supplier:
MAPEI SPAIN S.A.-- Street_ Valencia 11- Pol. CanOller  
                           08130 - Santa Perpetua de Mogoda - Barcelona

Competent person responsible for the safety data sheet:
sicurezza@mapei.it

1.4. Emergency telephone number
MAPEI SPAIN S.A.- tel: +34-93-3435050
                                           fax:+34-93-3024229
                                           www.mapei.es (office hours)
Poison center: phone: 91.562.04.20

SECTION 2: Hazards identification

2.1. Classification of the substance or mixture
EC regulation criteria 1272/2008 (CLP)

The product is not classified as dangerous according to Regulation EC 1272/2008 (CLP).

Adverse physicochemical, human health and environmental effects: 
No other hazards

2.2. Label elements

Hazard pictograms:
None

Hazard Statements:
None

Precautionary Statements:
None

Special Provisions:
EUH210 Safety data sheet available on request.

The product is not classified as dangerous according to Regulation EC 1272/2008 (CLP).

2089425/3
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Special provisions according to Annex XVII of REACH and subsequent amendments:
None

2.3. Other hazards
vPvB Substances: None - PBT Substances: None

Other Hazards:
No other hazards

SECTION 3: Composition/information on ingredients
3.1. Substances

N.A.

3.2. Mixtures

Hazardous components within the meaning of the CLP regulation and related classification:
>= 25% - < 50% idrocarbuti, C12-C15, n-alcani, isoalcani, ciclici, <2% aromatici

REACH No.: 01-2119453414-43-XXXX, CAS: 920-107-4
 3.10/1 Asp. Tox. 1 H304

SECTION 4: First aid measures
4.1. Description of first aid measures
In case of skin contact:

Wash with plenty of water and soap.
In case of  eyes contact:

In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.
Wash immediately with water for at least 10 minutes.

In case of Ingestion:
Do not under any circumstances induce vomiting. OBTAIN A MEDICAL EXAMINATION
IMMEDIATELY.
A suspension of activated charcoal in water, or petrolium jelly may be administered.
Wash the mouth thoroughly and drink plenty of water. In case of disease consult a physician
immediately and present this safety-data sheet.

In case of Inhalation:
Remove casualty to fresh air and keep warm and at rest.

4.2. Most important symptoms and effects, both acute and delayed
No specific hazards are encountered under normal product use.

4.3. Indication of any immediate medical attention and special treatment needed
Treatment: 
(see paragraph 4.1)

SECTION 5: Firefighting measures
5.1. Extinguishing media

Suitable extinguishing media:
Water.
CO2 or Dry chemical fire extinguisher.
Extinguishing media which must not be used for safety reasons:
None in particular.

5.2. Special hazards arising from the substance or mixture
The product does not present a fire hazard
Do not inhale explosion and combustion gases.
The original ingredients or unidentified toxic and/or irritant compounds may be present in the

2089425/3
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combustion fumes.
5.3. Advice for firefighters

Use suitable breathing apparatus .
Collect contaminated fire extinguishing water separately. This must not be discharged into
drains.
Move undamaged containers from immediate hazard area if it can be done safely.

SECTION 6: Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures

Wear personal protection equipment.
Remove all sources of ignition.
Remove persons to safety.
See protective measures under point 7 and 8.

6.2. Environmental precautions
Limit leakages with earth or sand.
Do not allow to enter into soil/subsoil. Do not allow to enter into surface water or drains.
Retain contaminated washing water and dispose it.
In case of gas escape or of entry into waterways, soil or drains, inform the responsible
authorities.
Suitable material for taking up: absorbing material, organic, sand

6.3. Methods and material for containment and cleaning up
After the product has been recovered, rinse the area and materials involved with water.

Suitable material for taking up: absorbing material, organic, sand
Wash with plenty of water.
Retain contaminated washing water and dispose it.

6.4. Reference to other sections
See also section 8 and 13

SECTION 7: Handling and storage
7.1. Precautions for safe handling

Avoid contact with skin and eyes, inhalation of vapours and mists.
Do not eat or drink while working.
See also section 8 for recommended protective equipment.

7.2. Conditions for safe storage, including any incompatibilities
Keep away from food, drink and feed.
Incompatible materials:
None in particular.
Instructions as regards storage premises:
Adequately ventilated premises.
Store above 5°C.

7.3. Specific end use(s)
None in particular

SECTION 8: Exposure controls/personal protection
8.1. Control parameters

No occupational exposure limit available
DNEL Exposure Limit Values

N.A.
PNEC Exposure Limit Values

N.A.
8.2. Exposure controls
Eye protection:

Not needed for normal use. Anyway, operate according good working practices.
2089425/3
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Protection for skin:
No special precaution must be adopted for normal use.
Not needed for normal use.

Respiratory protection:
Not needed for normal use.

Personal Protective Equipment should comply with relevant CE standards (as EN 374 for gloves and
EN 166 for goggles), correctly maintained and stored. Consult the supplier to check the suitability of
equipment against specific chemicals and for user information.

Thermal Hazards:
None

Environmental exposure controls:
None

Appropriate engineering controls:
None

SECTION 9: Physical and chemical properties
9.1. Information on basic physical and chemical properties

Appearance: liquid
Colour: white
Odour: typical
Odour threshold: N.A.
pH: 7,5
Melting point / freezing point: < 5 °C
Initial boiling point and boiling range: > 100 °C
Solid/gas flammability: N.A.
Upper/lower flammability or explosive limits: N.A.
Vapour density: N.A.
Flash point: > 100 °C
Evaporation rate: N.A.
Vapour pressure: 2.3 kPa (23°C)
Relative density: 1,0-1.1 g/cm³ (23°C)
Vapour density (air=1): N.A.
Solubility in water: completely miscible
Solubility in oil: N.A.
Viscosity: 1200 mPa.s (23°C)
Viscosity mm2/s : >20,5                             
Auto-ignition temperature: N.A.
Explosion limits(by volume): N.A.
Decomposition temperature: > 150
Partition coefficient (n-octanol/water): N.A.
Explosive properties: N.A.
Oxidizing properties: N.A.

9.2. Other information
Miscibility: N.A.
Fat Solubility: N.A.
Conductivity: N.A.
Substance Groups relevant properties N.A.

SECTION 10: Stability and reactivity
10.1. Reactivity

2089425/3
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Stable under normal conditions
10.2. Chemical stability

Stable under normal conditions
10.3. Possibility of hazardous reactions

None
10.4. Conditions to avoid

Stable under normal conditions.
10.5. Incompatible materials

None in particular.
10.6. Hazardous decomposition products

None.

SECTION 11: Toxicological information
11.1. Information on toxicological effects
Route(s) of entry:
Ingestion: Yes
Inhalation: No
Contact: No
There is no toxicological data available on the mixture. Consider the individual concentration of each
component to assess toxicological effects resulting from exposure to the mixture.
Toxicological information on main components of the mixture:

Toxicological information of the mixture:
MAPEDRILL M 1
a) acute toxicity:

Test: LD50 - Route: Oral - Species: Rat > 5000 mg/kg
Test: LD50 - Route: Skin - Species: Rat > 5000 mg/kg

c) serious eye damage/irritation:
Test: Eye Irritant : Negative

Toxicological information of the main substances found in the mixture:
idrocarbuti, C12-C15, n-alcani, isoalcani, ciclici, <2% aromatici - CAS: 920-107-4
a) acute toxicity:

Test: LD50 - Route: Oral - Species: Rat > 5000 mg/kg
Test: LD50 - Route: Skin - Species: Rabbit > 5000 mg/kg
Test: LC50 - Route: Inhalation - Species: Rat = 4951 mg/m3 - Duration: 4h

g) reproductive toxicity:
Test: map1 - Route: Oral - Species: Rat = 300 mg/l

i) STOT-repeated exposure:
Test: map1 - Route: Oral - Species: Rat = 3000 mg/kg - Notes: 90 d

Corrosive/Irritating Properties:
Eye:

The product can cause a temporary irritation by contact.
Cancerogenic Effects:

No effects are known.
Mutagenic Effects:

No effects are known.
Teratogenic Effects:

No effects are known.
If not differently specified, the information required in Regulation (EU)2015/830 listed below must be
considered as N.A.:

a) acute toxicity
b) skin corrosion/irritation
c) serious eye damage/irritation
d) respiratory or skin sensitisation
e) germ cell mutagenicity
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f) carcinogenicity
g) reproductive toxicity
h) STOT-single exposure
i) STOT-repeated exposure
j) aspiration hazard

SECTION 12: Ecological information
12.1. Toxicity

Adopt good industrial practices, so that the product is not released into the environment.
Biodegradability: no data available on the preparation.
MAPEDRILL M 1
a) Aquatic acute toxicity:

Endpoint: LC50 - Species: Fish > 100 mg/l - Duration h: 96
Endpoint: EC50 - Species: Daphnia > 100 mg/l - Duration h: 48

idrocarbuti, C12-C15, n-alcani, isoalcani, ciclici, <2% aromatici - CAS: 920-107-4
a) Aquatic acute toxicity:

Endpoint: NOEC - Species: Daphnia > 1000 mg/l - Notes: 21 d
b) Aquatic chronic toxicity:

Endpoint: NOEC - Species: Fish > 1000 mg/l - Notes: 28 d
c) Bacteria toxicity:

Endpoint: EC50 - Species: 19126 > 1000 mg/l - Duration h: 48
12.2. Persistence and degradability

N.A.
12.3. Bioaccumulative potential

N.A.
12.4. Mobility in soil

N.A.
12.5. Results of PBT and vPvB assessment

vPvB Substances: None - PBT Substances: None
12.6. Other adverse effects

None
Not available data on the mixture

SECTION 13: Disposal considerations
13.1. Waste treatment methods

Recover if possible. In so doing, comply with the local and national regulations currently in force.
 91/156/EEC, 91/689/EEC, 94/62/EC and subsequent amendments.

SECTION 14: Transport information
14.1. UN number

Not classified as dangerous in the meaning of transport regulations.
UN Number: ==

14.2. UN proper shipping name
N.A.

14.3. Transport hazard class(es) 
Rail/Road(RID/ADR): no dangerous good
ADR-Upper number: NA
Air (ICAO/IATA): no dangerous good
Sea (IMO/IMDG): no dangerous good
N.A.

14.4. Packing group
N.A.

14.5. Environmental hazards
2089425/3
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Marine pollutant: No
N.A.

14.6. Special precautions for user
N.A.

14.7. Transport in bulk according to Annex II of Marpol and the IBC Code
No

SECTION 15: Regulatory information
15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture

Dir. 98/24/EC (Risks related to chemical agents at work)
Dir. 2000/39/EC (Occupational exposure limit values)
Regulation (EC) n. 1907/2006 (REACH)
Regulation (EC) n. 1272/2008 (CLP)
Regulation (EC) n. 790/2009 (ATP 1 CLP) and (EU) n. 758/2013
Regulation (EU) 2015/830
Regulation (EU) n. 286/2011 (ATP 2 CLP)
Regulation (EU) n. 618/2012 (ATP 3 CLP)
Regulation (EU) n. 487/2013 (ATP 4 CLP)
Regulation (EU) n. 944/2013 (ATP 5 CLP)

Restrictions related to the product or the substances contained according to Annex XVII Regulation
(EC) 1907/2006 (REACH) and subsequent modifications:

Restrictions related to the product:
No restriction.

Restrictions related to the substances contained:
No restriction.

Legislative Decree no. 81 of the 9th of April 2008 Title XI "Dangerous substances - Chapter I -
Protection against chemical agents"                
Directive  2000/39/CE  and  s.m.i. (Professional threshold limit)
Legislative Decree no. 152 of the 3rd of April 2006 and subsequent modifications and additions.
(Environmental regulations)                        
Directive 105/2003/CE (Seveso III): N.A.
ADR Agreement – IMDG Code – IATA Regulation
VOC (2004/42/EC) : N.A. g/l

TSCA (USA) : ALL INGREDIENTS LISTED OR EXEMPTED
DSL/NDSL (CANADA) : ALL INGREDIENTS LISTED ON DSL OR EXEMPTED

Provisions related to directive EU 2012/18 (Seveso III):
N.A.

15.2. Chemical safety assessment
No

SECTION 16: Other information
Text of phrases referred to under heading 3:

H304 May be fatal if swallowed and enters airways.
Paragraphs modified from the previous revision: 

SECTION 16: Other information 

This document was prepared by a competent person who has received appropriate training.
Main bibliographic sources:

NIOSH - Registry of toxic effects of chemical substances
ECDIN - Environmental Chemicals Data and Information Network - Joint Research Centre,
Commission of the European Communities
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The information contained herein is based on our state of knowledge at the above-specified date. It
refers solely to the product indicated and constitutes no guarantee of particular quality.
It is the duty of the user to ensure that this information is appropriate and complete with respect to the
specific use intended.
This MSDS cancels and replaces any preceding release.

ADR: European Agreement concerning the International Carriage of 
Dangerous Goods by Road.

CAS: Chemical Abstracts Service (division of the American Chemical 
Society).

CLP: Classification, Labeling, Packaging.
DNEL: Derived No Effect Level.
EINECS: European Inventory of Existing Commercial Chemical Substances.
GefStoffVO: Ordinance on Hazardous Substances, Germany.
GHS: Globally Harmonized System of Classification and Labeling of 

Chemicals.
IATA: International Air Transport Association.
IATA-DGR: Dangerous Goods Regulation by the “International Air Transport 

Association” (IATA).
ICAO: International Civil Aviation Organization.
ICAO-TI: Technical Instructions by the “International Civil Aviation Organization” 

(ICAO).
IMDG: International Maritime Code for Dangerous Goods.
INCI: International Nomenclature of Cosmetic Ingredients.
KSt: Explosion coefficient.
LC50: Lethal concentration, for 50 percent of test population.
LD50: Lethal dose, for 50 percent of test population.
LTE: Long-term exposure.
PNEC: Predicted No Effect Concentration.
RID: Regulation Concerning the International Transport of Dangerous Goods 

by Rail.
STE: Short-term exposure.
STEL: Short Term Exposure limit.
STOT: Specific Target Organ Toxicity.
TLV: Threshold Limiting Value.
TWATLV: Threshold Limit Value for the Time Weighted Average 8 hour day. 

(ACGIH Standard).
OEL: Substance with a Union workplace exposure limit.
VLE: Threshold Limiting Value.
WGK: German Water Hazard Class.
TSCA: United States Toxic Substances Control Act Inventory
DSL: DSL - Canadian Domestic Substances List
N.A.: Not available
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Safety Data Sheet dated 8/5/2015, version 2
SECTION 1: Identification of the substance/mixture and of the company/undertaking
 

 
1.1. Product identifier

Trade name: MAPEDISP FLS/10
 
1.2. Relevant identified uses of the substance or mixture and uses advised against
Recommended use:
acrylic polimer solution
Uses advised against:
==
 
1.3. Details of the supplier of the safety data sheet

Supplier:
MAPEI S.p.A. - Via Cafiero, 22 - 20158 Milano
                         Tel:  +39-02-376731
                         Fax: +39-02-37673.214

Competent person responsible for the safety data sheet:
sicurezza@mapei.it

 
1.4. Emergency telephone number

MAPEI S.p.A. - Tel. +(39)02376731 - (office hours)
Poison Centre - Ospedale di Niguarda - Milan - Tel. +39/02/66101029
 

SECTION 2: Hazards identification
 
2.1. Classification of the substance or mixture
Adverse physicochemical, human health and environmental effects: 

No other hazards
 
 
 
2.2. Label elements
 
 
Symbols:

None
Hazard Statements:

None
Precautionary Statements:

None
Special Provisions:

None
 
 
The product is not classified as dangerous according to Regulation EC 1272/2008 (CLP).
Special provisions according to Annex XVII of REACH and subsequent amendments:

None
2.3. Other hazards

vPvB Substances: None - PBT Substances: None
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Other Hazards:
No other hazards

 

SECTION 3: Composition/information on ingredients
3.1. Substances

N.A.
 

3.2. Mixtures
 

Hazardous components within the meaning of EEC directive 67/548 and CLP regulation and
corresponding classification:

None
 
 

 
SECTION 4: First aid measures

4.1. Description of first aid measures
In case of skin contact:

Wash with plenty of water and soap.
In case of  eyes contact:

In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.
Wash immediately with water for at least 10 minutes.

In case of Ingestion:
A suspension of activated charcoal in water, or petrolium jelly may be administered.
Wash the mouth thoroughly and drink plenty of water. In case of disease consult a physician
immediately and present this safety-data sheet.

In case of Inhalation:
Remove casualty to fresh air and keep warm and at rest.

4.2. Most important symptoms and effects, both acute and delayed
No specific hazards are encountered under normal product use.

4.3. Indication of any immediate medical attention and special treatment needed
Treatment: 
(see paragraph 4.1)
 

SECTION 5: Firefighting measures
5.1. Extinguishing media

Suitable extinguishing media:
None in particular.
Extinguishing media which must not be used for safety reasons:
None in particular.

5.2. Special hazards arising from the substance or mixture
The product does not present a fire hazard
Do not inhale explosion and combustion gases.
The original ingredients or unidentified toxic and/or irritant compounds may be present in the
combustion fumes.

5.3. Advice for firefighters
Use suitable breathing apparatus .
Collect contaminated fire extinguishing water separately. This must not be discharged into
drains.
Move undamaged containers from immediate hazard area if it can be done safely.
 

SECTION 6: Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
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Wear personal protection equipment.
Remove persons to safety.
See protective measures under point 7 and 8.

6.2. Environmental precautions
Limit leakages with earth or sand.
Do not allow to enter into soil/subsoil. Do not allow to enter into surface water or drains.
Retain contaminated washing water and dispose it.
In case of gas escape or of entry into waterways, soil or drains, inform the responsible
authorities.
Suitable material for taking up: absorbing material, organic, sand

6.3. Methods and material for containment and cleaning up
Suitable material for taking up: absorbing material, organic, sand
Wash with plenty of water.
Retain contaminated washing water and dispose it.

6.4. Reference to other sections
See also section 8 and 13
 

SECTION 7: Handling and storage
7.1. Precautions for safe handling

Avoid contact with skin and eyes, inhalation of vapours and mists.
Do not eat or drink while working.
See also section 8 for recommended protective equipment.
Fine dust may form explosive mixture with air. Keep away from open flames, heat and sparks.
Do not remove shrink film in hazardous locations (because of risk of static charging/discharge)

7.2. Conditions for safe storage, including any incompatibilities
Keep away from food, drink and feed.
Incompatible materials:
None in particular.
Instructions as regards storage premises:
Adequately ventilated premises.
Store above 5°C.

7.3. Specific end use(s)
None in particular
 

SECTION 8: Exposure controls/personal protection
8.1. Control parameters

No occupational exposure limit available
DNEL Exposure Limit Values

N.A.
PNEC Exposure Limit Values

N.A.
8.2. Exposure controls
Eye protection:

Not needed for normal use. Anyway, operate according good working practices.
Protection for skin:

No special precaution must be adopted for normal use.
Protection for hands:

Not needed for normal use.
Respiratory protection:

Not needed for normal use.
In case of insufficient ventilation use mask with B type filters (EN 14387).

Personal Protective Equipment should comply with relevant CE standards (as EN 374 for gloves and
EN 166 for goggles), correctly maintained and stored. Consult the supplier to check the suitability of
equipment against specific chemicals and for user information.
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Thermal Hazards:

None
Environmental exposure controls:

None
 
 

SECTION 9: Physical and chemical properties
9.1. Information on basic physical and chemical properties

Appearance: liquid
Colour: light yellow
Odour: typical
Odour threshold: N.A.
pH: 7-8
Melting point / freezing point: N.A.
Initial boiling point and boiling range: N.A.
Solid/gas flammability: N.A.
Upper/lower flammability or explosive limits: N.A.
Vapour density: N.A.
Flash point: c.a. 100 °C
Evaporation rate: N.A.
Vapour pressure: N.A.
Relative density: N.A.
Vapour density (air=1): N.A.
Solubility in water: soluble
Solubility in oil: insoluble
Viscosity: 100-800 mPa.s (23°C)
Auto-ignition temperature: N.A.
Explosion limits(by volume): N.A.
Decomposition temperature: N.A.
Partition coefficient (n-octanol/water): N.A.
Explosive properties: N.A.
Oxidizing properties: N.A.

9.2. Other information
Miscibility: N.A.
Fat Solubility: N.A.
Conductivity: N.A.
Substance Groups relevant properties N.A.
 

SECTION 10: Stability and reactivity
10.1. Reactivity

Stable under normal conditions
10.2. Chemical stability

Stable under normal conditions
10.3. Possibility of hazardous reactions

None
10.4. Conditions to avoid

Stable under normal conditions.
10.5. Incompatible materials

None in particular.
10.6. Hazardous decomposition products

None.
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SECTION 11: Toxicological information
11.1. Information on toxicological effects
Route(s) of entry:
Ingestion: Yes
Inhalation: No
Contact: No
Toxicological information related to the product:
There is no toxicological data available on the mixture. Consider the individual concentration of each
component to assess toxicological effects resulting from exposure to the mixture.

Toxicological information of the product:
N.A.

Toxicological information of the main substances found in the mixture:
MAPEDISP FLS/10 - 

LD50/oral/rat > 2000 mg/kg
 
Corrosive/Irritating Properties:
Eye:

The product can cause a temporary irritation by contact.
Sensitizing Properties:

No effects are known.
Cancerogenic Effects:

No effects are known.
Mutagenic Effects:

No effects are known.
Teratogenic Effects:

No effects are known.
If not differently specified, the information required in Regulation 453/2010/EC listed below must be
considered as N.A.:

a) acute toxicity
b) skin corrosion/irritation
c) serious eye damage/irritation
d) respiratory or skin sensitisation
e) germ cell mutagenicity
f) carcinogenicity
g) reproductive toxicity
h) STOT-single exposure
i) STOT-repeated exposure
j) aspiration hazard
 

SECTION 12: Ecological information
12.1. Toxicity

Adopt good industrial practices, so that the product is not released into the environment.
Not available data on the mixture
Aquatic toxicity: the preparation is not to be considered toxic to the aquatic environment based
on components.
LC50>100mg/l - aquatic species (calculated data following 1999/45/EC Directive).
Biodegradability: not readily biodegradable
Biodegradability: no data available on the preparation.
N.A.

12.2. Persistence and degradability
N.A.

12.3. Bioaccumulative potential
N.A.

12.4. Mobility in soil
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N.A.
12.5. Results of PBT and vPvB assessment

 
vPvB Substances: None - PBT Substances: None

12.6. Other adverse effects
Not available data on the mixture
 
 
 

SECTION 13: Disposal considerations
13.1. Waste treatment methods

Recover if possible. In so doing, comply with the local and national regulations currently in force.
 91/156/EEC, 91/689/EEC, 94/62/EC and subsequent amendments.
Disposal of not hardened product (EC waste code) : 16 10 02
The suggested European waste code is just based on the composition of the product.
According to the specific process or application field a different waste code may be necessary.
 

SECTION 14: Transport information
14.1. UN number

Not classified as dangerous in the meaning of transport regulations.
UN Number: ==

14.2. UN proper shipping name
N.A.

14.3. Transport hazard class(es) 
Rail/Road(RID/ADR): no dangerous good
ADR-Upper number: NA
Air (ICAO/IATA): no dangerous good
Sea (IMO/IMDG): no dangerous good
N.A.

14.4. Packing group
N.A.

14.5. Environmental hazards
Marine pollutant: No
N.A.

14.6. Special precautions for user
N.A.

14.7. Transport in bulk according to Annex II of MARPOL73/78 and the IBC Code
N.A.
No

SECTION 15: Regulatory information
15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture

Dir. 67/548/EEC (Classification, packaging and labelling of dangerous substances)
Dir. 99/45/EC (Classification, packaging and labelling of dangerous preparations)
Dir. 98/24/EC (Risks related to chemical agents at work)
Dir. 2000/39/EC (Occupational exposure limit values)
Dir. 2006/8/EC
Regulation (EC) n. 1907/2006 (REACH)
Regulation (EC) n. 1272/2008 (CLP)
Regulation (EC) n. 790/2009 (ATP 1 CLP) and (EU) n. 758/2013
Regulation (EU) n. 453/2010 (Annex I)
Regulation (EU) n. 286/2011 (ATP 2 CLP)

Restrictions related to the product or the substances contained according to Annex XVII Regulation
(EC) 1907/2006 (REACH) and subsequent modifications:

Restrictions related to the product:
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No restriction.
Restrictions related to the substances contained:

No restriction.
Directive  n° 1999/45/CE (Dangerous Preparation) and  s.m.i.
Legislative Decree no. 81 of the 9th of April 2008 Title XI "Dangerous substances - Chapter I -
Protection against chemical agents"                                                                                                          
Directive  2000/39/CE  and  s.m.i. (Professional threshold limit)
Legislative Decree no. 152 of the 3rd of April 2006 and subsequent modifications and additions.
(Environmental regulations)                                                                                                                        
Directive 105/2003/CE (Seveso III): N.A.
ADR Agreement – IMDG Code – IATA Regulation
Wassergefärdungsklasse (WGK): 2
VOC (2004/42/EC) : N.A. g/l
 
 
 
 
 
 
 
 
 
 
 
Directive 2003/105/CE ('Activities linked to risks of serious accidents') and subsequent amendments.
Regulation (EC) nr 648/2004 (detergents).
 
15.2. Chemical safety assessment

No
 

SECTION 16: Other information
 
Paragraphs modified from the previous revision: 

 
SECTION 1: Identification of the substance/mixture and of the company/undertaking 
SECTION 2: Hazards identification 
SECTION 5: Firefighting measures 
SECTION 8: Exposure controls/personal protection 
SECTION 11: Toxicological information 
SECTION 12: Ecological information 
SECTION 15: Regulatory information 

 
This document was prepared by a competent person who has received appropriate training.
Main bibliographic sources:

NIOSH - Registry of toxic effects of chemical substances
ECDIN - Environmental Chemicals Data and Information Network - Joint Research Centre,
Commission of the European Communities
SAX'S - Dangerous properties of industrial materials
Insert here further consulted bibliography

The information contained herein is based on our state of knowledge at the above-specified date. It
refers solely to the product indicated and constitutes no guarantee of particular quality.
It is the duty of the user to ensure that this information is appropriate and complete with respect to the
specific use intended.
This MSDS cancels and replaces any preceding release.
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ADR: European Agreement concerning the International Carriage of 
Dangerous Goods by Road.

CAS: Chemical Abstracts Service (division of the American Chemical 
Society).

CLP: Classification, Labeling, Packaging.
DNEL: Derived No Effect Level.
EINECS: European Inventory of Existing Commercial Chemical Substances.
GefStoffVO: Ordinance on Hazardous Substances, Germany.
GHS: Globally Harmonized System of Classification and Labeling of 

Chemicals.
IATA: International Air Transport Association.
IATA-DGR: Dangerous Goods Regulation by the “International Air Transport 

Association” (IATA).
ICAO: International Civil Aviation Organization.
ICAO-TI: Technical Instructions by the “International Civil Aviation Organization” 

(ICAO).
IMDG: International Maritime Code for Dangerous Goods.
INCI: International Nomenclature of Cosmetic Ingredients.
KSt: Explosion coefficient.
LC50: Lethal concentration, for 50 percent of test population.
LD50: Lethal dose, for 50 percent of test population.
LTE: Long-term exposure.
PNEC: Predicted No Effect Concentration.
RID: Regulation Concerning the International Transport of Dangerous Goods 

by Rail.
STE: Short-term exposure.
STEL: Short Term Exposure limit.
STOT: Specific Target Organ Toxicity.
TLV: Threshold Limiting Value.
TWATLV: Threshold Limit Value for the Time Weighted Average 8 hour day. 

(ACGIH Standard).
OEL: European threshold limit value
VLE: Threshold Limiting Value.
WGK: German Water Hazard Class.
TSCA: United States Toxic Substances Control Act Inventory
DSL: DSL - Canadian Domestic Substances List
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Safety Data Sheet
POLYFOAMER FLS

Safety Data Sheet dated 16/5/2015, version 2

SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1. Product identifier
Trade name: POLYFOAMER FLS

1.2. Relevant identified uses of the substance or mixture and uses advised against
Recommended use:
Foaming agent
Uses advised against:
==

1.3. Details of the supplier of the safety data sheet
Supplier:
MAPEI S.p.A. -Via Cafiero 22 - Milan -ITALY

Competent person responsible for the safety data sheet:
sicurezza@mapei.it

1.4. Emergency telephone number
MAPEI S.p.A. - Tel. +(39)02376731 - (office hours)
Poison Centre - Ospedale di Niguarda - Milan - Tel. +39/02/66101029

SECTION 2: Hazards identification

2.1. Classification of the substance or mixture
Adverse physicochemical, human health and environmental effects: 

No other hazards

2.2. Label elements

Symbols:

Warning
Hazard Statements:

H315 Causes skin irritation.
H319 Causes serious eye irritation.

Precautionary Statements:
P280 Wear protective gloves/protective clothing/eye protection/face protection.
P332+P313 If skin irritation occurs: Get medical advice/attention.
P337+P313 If eye irritation persists: Get medical advice/attention.
P362+P364 Take off contaminated clothing and wash it before reuse.

Special Provisions:
None
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Contents:
octhilinone (ISO); 2-octyl-2H-isothiazol-3-one: May produce an allergic reaction.

Special provisions according to Annex XVII of REACH and subsequent amendments:
None

2.3. Other hazards
vPvB Substances: None - PBT Substances: None

Other Hazards:
The product is not classified dangerous according to the "Preparations Directive" (1999/45/CE);
in fact it is a water based preparation in which there are no  dangerous components. The below
mentioned crystalline silica, that originally is in the shape of inhalable powder with specific
exposure limits, after its mixture into the preparation doesn’t involve any exposure risk.
No other hazards

SECTION 3: Composition/information on ingredients
3.1. Substances

N.A.

3.2. Mixtures

Hazardous components within the meaning of the CLP regulation and related classification:
>= 10% - < 20% alcohols, C12-14, ethoxylated, sulfates, sodium salts

CAS: 68891-38-3, EC: 500-234-8
 3.3/2 Eye Irrit. 2 H319
 3.2/2 Skin Irrit. 2 H315

214 ppm glutaral; glutaraldehyde; 1,5-pentanedial
REACH No.: 01-2119455549-26-XXXX, Index number: 605-022-00-X, CAS: 111-30-8, EC:
203-856-5

 3.2/1B Skin Corr. 1B H314
 3.4.1/1-1A-1B Resp. Sens. 1,1A,1B H334
 3.4.2/1-1A-1B Skin Sens. 1,1A,1B H317
 4.1/A1 Aquatic Acute 1 H400 M=10.
 3.1/3/Oral Acute Tox. 3 H301
 3.1/3/Inhal Acute Tox. 3 H331

42 ppm methanol
Index number: 603-001-00-X, CAS: 67-56-1, EC: 200-659-6

 2.6/2 Flam. Liq. 2 H225
 3.8/1 STOT SE 1 H370
 3.1/3/Oral Acute Tox. 3 H301
 3.1/3/Dermal Acute Tox. 3 H311
 3.1/3/Inhal Acute Tox. 3 H331

SECTION 4: First aid measures
4.1. Description of first aid measures
In case of skin contact:

Wash with plenty of water and soap.
In case of  eyes contact:

In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.
9020826/2
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Wash immediately with water for at least 10 minutes.
In case of Ingestion:

Do not under any circumstances induce vomiting. OBTAIN A MEDICAL EXAMINATION
IMMEDIATELY.
A suspension of activated charcoal in water, or petrolium jelly may be administered.

In case of Inhalation:
Remove casualty to fresh air and keep warm and at rest.

4.2. Most important symptoms and effects, both acute and delayed
No specific hazards are encountered under normal product use.

4.3. Indication of any immediate medical attention and special treatment needed
Treatment: 
(see paragraph 4.1)

SECTION 5: Firefighting measures
5.1. Extinguishing media

Suitable extinguishing media:
None in particular.
Water.
Extinguishing media which must not be used for safety reasons:
None in particular.

5.2. Special hazards arising from the substance or mixture
Do not inhale explosion and combustion gases.
Burning produces heavy smoke.
The original ingredients or unidentified toxic and/or irritant compounds may be present in the
combustion fumes.

5.3. Advice for firefighters
Use suitable breathing apparatus .
Collect contaminated fire extinguishing water separately. This must not be discharged into
drains.
Move undamaged containers from immediate hazard area if it can be done safely.

SECTION 6: Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures

Wear personal protection equipment.
Remove persons to safety.
See protective measures under point 7 and 8.

6.2. Environmental precautions
Limit leakages with earth or sand.
Do not allow to enter into soil/subsoil. Do not allow to enter into surface water or drains.
Retain contaminated washing water and dispose it.
In case of gas escape or of entry into waterways, soil or drains, inform the responsible
authorities.
Suitable material for taking up: absorbing material, organic, sand

6.3. Methods and material for containment and cleaning up
Suitable material for taking up: absorbing material, organic, sand
Wash with plenty of water.
Retain contaminated washing water and dispose it.

6.4. Reference to other sections
See also section 8 and 13

SECTION 7: Handling and storage
7.1. Precautions for safe handling

Avoid contact with skin and eyes, inhalation of vapours and mists.
Do not eat or drink while working.
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See also section 8 for recommended protective equipment.
Fine dust may form explosive mixture with air. Keep away from open flames, heat and sparks.
Do not remove shrink film in hazardous locations (because of risk of static charging/discharge)

7.2. Conditions for safe storage, including any incompatibilities
Always keep the containers tightly closed.
Keep away from food, drink and feed.
Incompatible materials:
None in particular.
Instructions as regards storage premises:
Adequately ventilated premises.

7.3. Specific end use(s)
None in particular

SECTION 8: Exposure controls/personal protection
8.1. Control parameters

glutaral; glutaraldehyde; 1,5-pentanedial - CAS: 111-30-8
 ACGIH - STE mg/m3: C 0,05 ppm - Notes: (SEN), A4 - URT, skin and eye irr, CNS
impair

methanol - CAS: 67-56-1
 SUVA - LTE mg/m3: 260 mg/m3, 200 ppm - STE mg/m3: 1040 mg/m3, 800 ppm
 NDS - LTE mg/m3: 100 mg/m3
 NDSCh - LTE mg/m3: 300 mg/m3
 EU - LTE mg/m3(8h): 260 mg/m3, 200 ppm - Notes: Bold-type: Indicative Occupational
Exposure Limit Values [2,3] and Limit Values for Occupational Exposure [4] (for
references see bibliography)
 ACGIH - LTE mg/m3(8h): 200 ppm - STE mg/m3: 250 ppm - Notes: Skin BEI -
Headache, eye dam, dizziness, nausea

DNEL Exposure Limit Values
glutaral; glutaraldehyde; 1,5-pentanedial - CAS: 111-30-8

Worker Industry: 0.25 mg/m3 - Exposure: Human Inhalation - Frequency: Long Term,
local effects

PNEC Exposure Limit Values
glutaral; glutaraldehyde; 1,5-pentanedial - CAS: 111-30-8

Target: Fresh Water - Value: 0.0025 mg/l
Target: Marine water - Value: 0.00025 mg/l
Target: Freshwater sediments - Value: 5.27 mg/kg
Target: Marine water sediments - Value: 0.527 mg/kg
Target: Soil (agricultural) - Value: 0.03 mg/kg

8.2. Exposure controls
Eye protection:

Not needed for normal use. Anyway, operate according good working practices.
Protection for skin:

No special precaution must be adopted for normal use.
Protection for hands:

Not needed for normal use.
Respiratory protection:

Not needed for normal use.
In case of insufficient ventilation use mask with B type filters (EN 14387).

Personal Protective Equipment should comply with relevant CE standards (as EN 374 for gloves and
EN 166 for goggles), correctly maintained and stored. Consult the supplier to check the suitability of
equipment against specific chemicals and for user information.

Thermal Hazards:
None
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Environmental exposure controls:
None

SECTION 9: Physical and chemical properties
9.1. Information on basic physical and chemical properties

Appearance: liquid
Colour: colorless
Odour: light yellow
Odour threshold: N.A.
pH: 9,5
Melting point / freezing point: N.A.
Initial boiling point and boiling range: > 100 °C
Solid/gas flammability: N.A.
Upper/lower flammability or explosive limits: N.A.
Vapour density: N.A.
Flash point: == °C
Evaporation rate: N.A.
Vapour pressure: N.A.
Relative density: 1,01 g/cm³ (23°C)
Vapour density (air=1): N.A.
Solubility in water: soluble
Solubility in oil: N.A.
Viscosity: == mPa.s (23°C)
Auto-ignition temperature: N.A.
Explosion limits(by volume): N.A.
Decomposition temperature: N.A.
Partition coefficient (n-octanol/water): N.A.
Explosive properties: N.A.
Oxidizing properties: N.A.

9.2. Other information
Miscibility: N.A.
Fat Solubility: N.A.
Conductivity: N.A.
Substance Groups relevant properties N.A.

SECTION 10: Stability and reactivity
10.1. Reactivity

Stable under normal conditions
10.2. Chemical stability

Stable under normal conditions
10.3. Possibility of hazardous reactions

None
10.4. Conditions to avoid

Stable under normal conditions.
10.5. Incompatible materials

None in particular.
10.6. Hazardous decomposition products

None.

SECTION 11: Toxicological information
11.1. Information on toxicological effects
Route(s) of entry:
Ingestion: Yes
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Inhalation: No
Contact: No
Toxicological information related to the product:
There is no toxicological data available on the mixture. Consider the individual concentration of each
component to assess toxicological effects resulting from exposure to the mixture.
Toxicological information on main components of the mixture:

Toxicological information of the mixture:
N.A.

Toxicological information of the main substances found in the mixture:
glutaral; glutaraldehyde; 1,5-pentanedial - CAS: 111-30-8
a) acute toxicity:

Test: LC50 - Route: Inhalation - Species: Rat = 0.48 mg/l - Duration: 4h
Test: LD50 - Route: Oral - Species: Rat 143-158 mg/kg

b) skin corrosion/irritation:
Test: LD50 - Route: Skin - Species: Rat > 2000 mg/kg

alcohols, C12-14, ethoxylated, sulfates, sodium salts - CAS: 68891-38-3
LD 50 oral rat:  > 2000 mg/kg
LD 50 skin rat:  > 2000 mg/kg

Corrosive/Irritating Properties:
Eye:

The product can cause a temporary irritation by contact.
Sensitizing Properties:

No effects are known.
Cancerogenic Effects:

No effects are known.
Mutagenic Effects:

No effects are known.
Teratogenic Effects:

No effects are known.
If not differently specified, the information required in Regulation 453/2010/EC listed below must be
considered as N.A.:

a) acute toxicity
b) skin corrosion/irritation
c) serious eye damage/irritation
d) respiratory or skin sensitisation
e) germ cell mutagenicity
f) carcinogenicity
g) reproductive toxicity
h) STOT-single exposure
i) STOT-repeated exposure
j) aspiration hazard

SECTION 12: Ecological information
12.1. Toxicity

Adopt good industrial practices, so that the product is not released into the environment.
Not available data on the mixture
Aquatic toxicity: the preparation is not to be considered toxic to the aquatic environment based
on components.
LC50>100mg/l - aquatic species (calculated data following 1999/45/EC Directive).
Biodegradability: not readily biodegradable
Biodegradability: The product is readily and rapidly degradable (biodegradation value >60%,
OECD 301 D).
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glutaral; glutaraldehyde; 1,5-pentanedial - CAS: 111-30-8
a) Aquatic acute toxicity:

Endpoint: LC50 - Species: Fish = 9.4 mg/l - Duration h: 96
Endpoint: EC50 - Species: Daphnia = 5.75 mg/l - Duration h: 48
Endpoint: LC50 - Species: Algae = 0.6 mg/l - Duration h: 72

12.2. Persistence and degradability
N.A.

12.3. Bioaccumulative potential
N.A.

12.4. Mobility in soil
N.A.

12.5. Results of PBT and vPvB assessment
List of substances dangerous for the environment and corresponding classification:
214 ppm glutaral; glutaraldehyde; 1,5-pentanedial

CAS: 111-30-8
R50 Very toxic to aquatic organisms.
LC50 (Fish): 9.4 mg/l (96 hr)
EC50 (Daphnia): 5.75 mg/l (48 hr)
LC50 (Algae): 0.6 mg/l (72 hr)

32 ppm octhilinone (ISO); 2-octyl-2H-isothiazol-3-one
CAS: 26530-20-1
R50/53 Very toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment.
EC50 (Daphnia): 0.32 mg/l (48 hr)
EC50 (Algae): 0.031 mg/l (72 hr)
LC50 (Fish): 0.047 mg/l (96 hr)

vPvB Substances: None - PBT Substances: None
12.6. Other adverse effects

None
Not available data on the mixture

SECTION 13: Disposal considerations
13.1. Waste treatment methods

Recover if possible. In so doing, comply with the local and national regulations currently in force.
 91/156/EEC, 91/689/EEC, 94/62/EC and subsequent amendments.

SECTION 14: Transport information
14.1. UN number

UN Number: ==
14.2. UN proper shipping name

N.A.
14.3. Transport hazard class(es) 

Rail/Road(RID/ADR): no dangerous good
ADR-Upper number: NA
Air (ICAO/IATA): no dangerous good
Sea (IMO/IMDG): no dangerous good
N.A.

14.4. Packing group
N.A.

14.5. Environmental hazards
Marine pollutant: No
N.A.

14.6. Special precautions for user
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N.A.
14.7. Transport in bulk according to Annex II of MARPOL73/78 and the IBC Code

N.A.
No

SECTION 15: Regulatory information
15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture

Dir. 98/24/EC (Risks related to chemical agents at work)
Dir. 2000/39/EC (Occupational exposure limit values)
Dir. 2006/8/EC
Regulation (EC) n. 1907/2006 (REACH)
Regulation (EC) n. 1272/2008 (CLP)
Regulation (EC) n. 790/2009 (ATP 1 CLP) and (EU) n. 758/2013
Regulation (EU) n. 453/2010 (Annex I)
Regulation (EU) n. 286/2011 (ATP 2 CLP)
Regulation (EU) n. 618/2012 (ATP 3 CLP)
Regulation (EU) n. 487/2013 (ATP 4 CLP)
Regulation (EU) n. 944/2013 (ATP 5 CLP)

Restrictions related to the product or the substances contained according to Annex XVII Regulation
(EC) 1907/2006 (REACH) and subsequent modifications:

Restrictions related to the product:
Restriction 3
Restriction 40

Restrictions related to the substances contained:
No restriction.

Legislative Decree no. 81 of the 9th of April 2008 Title XI "Dangerous substances - Chapter I -
Protection against chemical agents"                
Directive  2000/39/CE  and  s.m.i. (Professional threshold limit)
Legislative Decree no. 152 of the 3rd of April 2006 and subsequent modifications and additions.
(Environmental regulations)                        
Directive 105/2003/CE (Seveso III): N.A.
ADR Agreement – IMDG Code – IATA Regulation
VOC (2004/42/EC) : N.A. g/l

15.2. Chemical safety assessment
No

SECTION 16: Other information

Text of phrases referred to under heading 3:
H319 Causes serious eye irritation.
H315 Causes skin irritation.
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H314 Causes severe skin burns and eye damage.
H334 May cause allergy or asthma symptoms or breathing difficulties if inhaled.
H317 May cause an allergic skin reaction.
H400 Very toxic to aquatic life.
H301 Toxic if swallowed.
H331 Toxic if inhaled.
H225 Highly flammable liquid and vapour.
H370 Causes damage to organs.
H311 Toxic in contact with skin.

Paragraphs modified from the previous revision: 

SECTION 3: Composition/information on ingredients 
SECTION 8: Exposure controls/personal protection 
SECTION 11: Toxicological information 
SECTION 12: Ecological information 
SECTION 15: Regulatory information 

This document was prepared by a competent person who has received appropriate training.
Main bibliographic sources:

NIOSH - Registry of toxic effects of chemical substances
ECDIN - Environmental Chemicals Data and Information Network - Joint Research Centre,
Commission of the European Communities
SAX'S - Dangerous properties of industrial materials
Istituto Superiore di Sanità - Inventario Nazionale Sostanze Chimiche

The information contained herein is based on our state of knowledge at the above-specified date. It
refers solely to the product indicated and constitutes no guarantee of particular quality.
It is the duty of the user to ensure that this information is appropriate and complete with respect to the
specific use intended.
This MSDS cancels and replaces any preceding release.

ADR: European Agreement concerning the International Carriage of 
Dangerous Goods by Road.

CAS: Chemical Abstracts Service (division of the American Chemical 
Society).

CLP: Classification, Labeling, Packaging.
DNEL: Derived No Effect Level.
EINECS: European Inventory of Existing Commercial Chemical Substances.
GefStoffVO: Ordinance on Hazardous Substances, Germany.
GHS: Globally Harmonized System of Classification and Labeling of 

Chemicals.
IATA: International Air Transport Association.
IATA-DGR: Dangerous Goods Regulation by the “International Air Transport 

Association” (IATA).
ICAO: International Civil Aviation Organization.
ICAO-TI: Technical Instructions by the “International Civil Aviation Organization” 

(ICAO).
IMDG: International Maritime Code for Dangerous Goods.
INCI: International Nomenclature of Cosmetic Ingredients.
KSt: Explosion coefficient.
LC50: Lethal concentration, for 50 percent of test population.
LD50: Lethal dose, for 50 percent of test population.
LTE: Long-term exposure.
PNEC: Predicted No Effect Concentration.
RID: Regulation Concerning the International Transport of Dangerous Goods 

by Rail.

9020826/2
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STE: Short-term exposure.
STEL: Short Term Exposure limit.
STOT: Specific Target Organ Toxicity.
TLV: Threshold Limiting Value.
TWATLV: Threshold Limit Value for the Time Weighted Average 8 hour day. 

(ACGIH Standard).
OEL: European threshold limit value
VLE: Threshold Limiting Value.
WGK: German Water Hazard Class.
TSCA: United States Toxic Substances Control Act Inventory
DSL: DSL - Canadian Domestic Substances List
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Safety Data Sheet
POLYFOAMER ECO 100 PLUS

Safety Data Sheet dated 29/7/2016, version 1

SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1. Product identifier
Trade name: POLYFOAMER ECO 100 PLUS

1.2. Relevant identified uses of the substance or mixture and uses advised against
Recommended use:
Foaming agent
Uses advised against:
==

1.3. Details of the supplier of the safety data sheet
Supplier:
MAPEI S.p.A. - Via Cafiero, 22 - 20158 Milano
                         Tel:  +39-02-376731
                         Fax: +39-02-37673.214

Competent person responsible for the safety data sheet:
sicurezza@mapei.it

1.4. Emergency telephone number
MAPEI S.p.A. - Tel. +(39)02376731 - (office hours)
Poison Centre - Ospedale di Niguarda - Milan - Tel. +39/02/66101029

SECTION 2: Hazards identification

2.1. Classification of the substance or mixture
EC regulation criteria 1272/2008 (CLP)

The product is not classified as dangerous according to Regulation EC 1272/2008 (CLP).

Adverse physicochemical, human health and environmental effects: 
No other hazards

2.2. Label elements

Hazard pictograms:
None

Hazard Statements:
None

Precautionary Statements:
None

Special Provisions:
EUH210 Safety data sheet available on request.

The product is not classified as dangerous according to Regulation EC 1272/2008 (CLP).
Special provisions according to Annex XVII of REACH and subsequent amendments:

902085351/1
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None
2.3. Other hazards

vPvB Substances: None - PBT Substances: None
Other Hazards:

No other hazards

SECTION 3: Composition/information on ingredients
3.1. Substances

N.A.

3.2. Mixtures

Hazardous components within the meaning of the CLP regulation and related classification:
>= 5% - < 10% sodium laureth sulfate

CAS: 9004-82-4
 3.3/2 Eye Irrit. 2 H319

SECTION 4: First aid measures
4.1. Description of first aid measures
In case of skin contact:

Wash with plenty of water and soap.
In case of  eyes contact:

In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.
Wash immediately with water for at least 10 minutes.

In case of Ingestion:
Do not under any circumstances induce vomiting. OBTAIN A MEDICAL EXAMINATION
IMMEDIATELY.
A suspension of activated charcoal in water, or petrolium jelly may be administered.
Wash the mouth thoroughly and drink plenty of water. In case of disease consult a physician
immediately and present this safety-data sheet.

In case of Inhalation:
Remove casualty to fresh air and keep warm and at rest.

4.2. Most important symptoms and effects, both acute and delayed
No specific hazards are encountered under normal product use.

4.3. Indication of any immediate medical attention and special treatment needed
Treatment: 
(see paragraph 4.1)

SECTION 5: Firefighting measures
5.1. Extinguishing media

Suitable extinguishing media:
None in particular.
Water.
Carbon dioxide (CO2).
Extinguishing media which must not be used for safety reasons:
None in particular.

5.2. Special hazards arising from the substance or mixture
The product does not present a fire hazard
Do not inhale explosion and combustion gases.
The original ingredients or unidentified toxic and/or irritant compounds may be present in the

902085351/1
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combustion fumes.
5.3. Advice for firefighters

Use suitable breathing apparatus .
Collect contaminated fire extinguishing water separately. This must not be discharged into
drains.
Move undamaged containers from immediate hazard area if it can be done safely.

SECTION 6: Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures

Wear personal protection equipment.
Remove all sources of ignition.
Remove persons to safety.
See protective measures under point 7 and 8.

6.2. Environmental precautions
Limit leakages with earth or sand.
Do not allow to enter into soil/subsoil. Do not allow to enter into surface water or drains.
Retain contaminated washing water and dispose it.
In case of gas escape or of entry into waterways, soil or drains, inform the responsible
authorities.
Suitable material for taking up: absorbing material, organic, sand

6.3. Methods and material for containment and cleaning up
After the product has been recovered, rinse the area and materials involved with water.

Suitable material for taking up: absorbing material, organic, sand
Wash with plenty of water.
Retain contaminated washing water and dispose it.

6.4. Reference to other sections
See also section 8 and 13

SECTION 7: Handling and storage
7.1. Precautions for safe handling

Avoid contact with skin and eyes, inhalation of vapours and mists.
Do not eat or drink while working.
See also section 8 for recommended protective equipment.

7.2. Conditions for safe storage, including any incompatibilities
Keep away from food, drink and feed.
Incompatible materials:
None in particular.
Instructions as regards storage premises:
Adequately ventilated premises.
Store above 5°C.

7.3. Specific end use(s)
None in particular

SECTION 8: Exposure controls/personal protection
8.1. Control parameters

No occupational exposure limit available
DNEL Exposure Limit Values

N.A.
PNEC Exposure Limit Values

N.A.
8.2. Exposure controls
Eye protection:

Not needed for normal use. Anyway, operate according good working practices.
902085351/1
Page n. 3  of 8   



Safety Data Sheet
POLYFOAMER ECO 100 PLUS

Protection for skin:
No special precaution must be adopted for normal use.
Not needed for normal use.

Respiratory protection:
Not needed for normal use.

Personal Protective Equipment should comply with relevant CE standards (as EN 374 for gloves and
EN 166 for goggles), correctly maintained and stored. Consult the supplier to check the suitability of
equipment against specific chemicals and for user information.

Thermal Hazards:
None

Environmental exposure controls:
None

Appropriate engineering controls:
None

SECTION 9: Physical and chemical properties
9.1. Information on basic physical and chemical properties

Appearance: liquid
Colour: light yellow
Odour: typical
Odour threshold: N.A.
pH: 8,5
Melting point / freezing point: N.A.
Initial boiling point and boiling range: 100 °C
Solid/gas flammability: N.A.
Upper/lower flammability or explosive limits: N.A.
Vapour density: N.A.
Flash point: >100 °C
Evaporation rate: N.A.
Vapour pressure: N.A.
Relative density: 1.01-1.07 g/cm³ (23°C)
Vapour density (air=1): N.A.
Solubility in water: N.A.
Solubility in oil: N.A.
Viscosity: N.A.
Auto-ignition temperature: N.A.
Explosion limits(by volume): N.A.
Decomposition temperature: N.A.
Partition coefficient (n-octanol/water): N.A.
Explosive properties: N.A.
Oxidizing properties: N.A.

9.2. Other information
Miscibility: N.A.
Fat Solubility: N.A.
Conductivity: N.A.
Substance Groups relevant properties N.A.

SECTION 10: Stability and reactivity
10.1. Reactivity

Stable under normal conditions
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10.2. Chemical stability
Stable under normal conditions

10.3. Possibility of hazardous reactions
None

10.4. Conditions to avoid
Stable under normal conditions.

10.5. Incompatible materials
None in particular.

10.6. Hazardous decomposition products
None.

SECTION 11: Toxicological information
11.1. Information on toxicological effects
Route(s) of entry:
Ingestion: Yes
Inhalation: No
Contact: Yes
There is no toxicological data available on the mixture. Consider the individual concentration of each
component to assess toxicological effects resulting from exposure to the mixture.
Toxicological information on main components of the mixture:

Toxicological information of the mixture:
N.A.

Toxicological information of the main substances found in the mixture:
sodium laureth sulfate - CAS: 9004-82-4
a) acute toxicity:

Test: LD50 - Route: Oral - Species: Rat > 2000 mg/kg

Corrosive/Irritating Properties:
Eye:

The product can cause a temporary irritation by contact.
Sensitizing Properties:

No effects are known.
Cancerogenic Effects:

No effects are known.
Mutagenic Effects:

No effects are known.
Teratogenic Effects:

No effects are known.
If not differently specified, the information required in Regulation (EU)2015/830 listed below must be
considered as N.A.:

a) acute toxicity
b) skin corrosion/irritation
c) serious eye damage/irritation
d) respiratory or skin sensitisation
e) germ cell mutagenicity
f) carcinogenicity
g) reproductive toxicity
h) STOT-single exposure
i) STOT-repeated exposure
j) aspiration hazard

SECTION 12: Ecological information
12.1. Toxicity

Adopt good industrial practices, so that the product is not released into the environment.
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Not available data on the mixture
Biodegradability: no data available on the preparation.
sodium laureth sulfate - CAS: 9004-82-4
a) Aquatic acute toxicity:

Endpoint: LC50 - Species: Fish = 7.1 mg/l - Duration h: 96
Endpoint: EC50 - Species: Daphnia = 7.7 mg/l - Duration h: 48
Endpoint: EC50 - Species: Algae = 12 mg/l - Duration h: 72

12.2. Persistence and degradability
N.A.

12.3. Bioaccumulative potential
N.A.

12.4. Mobility in soil
N.A.

12.5. Results of PBT and vPvB assessment
vPvB Substances: None - PBT Substances: None

12.6. Other adverse effects
None
Not available data on the mixture

SECTION 13: Disposal considerations
13.1. Waste treatment methods

Recover if possible. In so doing, comply with the local and national regulations currently in force.
 91/156/EEC, 91/689/EEC, 94/62/EC and subsequent amendments.

SECTION 14: Transport information
14.1. UN number

Not classified as dangerous in the meaning of transport regulations.
UN Number: ==

14.2. UN proper shipping name
N.A.

14.3. Transport hazard class(es) 
Rail/Road(RID/ADR): no dangerous good
ADR-Upper number: NA
Air (ICAO/IATA): no dangerous good
Sea (IMO/IMDG): no dangerous good
N.A.

14.4. Packing group
N.A.

14.5. Environmental hazards
Marine pollutant: No
N.A.

14.6. Special precautions for user
N.A.

14.7. Transport in bulk according to Annex II of Marpol and the IBC Code
==

SECTION 15: Regulatory information
15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture

Dir. 98/24/EC (Risks related to chemical agents at work)
Dir. 2000/39/EC (Occupational exposure limit values)
Regulation (EC) n. 1907/2006 (REACH)
Regulation (EC) n. 1272/2008 (CLP)
Regulation (EC) n. 790/2009 (ATP 1 CLP) and (EU) n. 758/2013
Regulation (EU) 2015/830
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Regulation (EU) n. 286/2011 (ATP 2 CLP)
Regulation (EU) n. 618/2012 (ATP 3 CLP)
Regulation (EU) n. 487/2013 (ATP 4 CLP)
Regulation (EU) n. 944/2013 (ATP 5 CLP)

Restrictions related to the product or the substances contained according to Annex XVII Regulation
(EC) 1907/2006 (REACH) and subsequent modifications:

Restrictions related to the product:
No restriction.

Restrictions related to the substances contained:
Restriction 55

Legislative Decree no. 81 of the 9th of April 2008 Title XI "Dangerous substances - Chapter I -
Protection against chemical agents"                
Directive  2000/39/CE  and  s.m.i. (Professional threshold limit)
Legislative Decree no. 152 of the 3rd of April 2006 and subsequent modifications and additions.
(Environmental regulations)                        
Directive 105/2003/CE (Seveso III): N.A.
ADR Agreement – IMDG Code – IATA Regulation
VOC (2004/42/EC) : N.A. g/l

Provisions related to directive EU 2012/18 (Seveso III):
N.A.

15.2. Chemical safety assessment
No

SECTION 16: Other information
Text of phrases referred to under heading 3:

H319 Causes serious eye irritation.
This document was prepared by a competent person who has received appropriate training.
Main bibliographic sources:

NIOSH - Registry of toxic effects of chemical substances
ECDIN - Environmental Chemicals Data and Information Network - Joint Research Centre,
Commission of the European Communities

The information contained herein is based on our state of knowledge at the above-specified date. It
refers solely to the product indicated and constitutes no guarantee of particular quality.
It is the duty of the user to ensure that this information is appropriate and complete with respect to the
specific use intended.
This MSDS cancels and replaces any preceding release.

ADR: European Agreement concerning the International Carriage of 
Dangerous Goods by Road.

CAS: Chemical Abstracts Service (division of the American Chemical 
Society).

CLP: Classification, Labeling, Packaging.
DNEL: Derived No Effect Level.
EINECS: European Inventory of Existing Commercial Chemical Substances.
GefStoffVO: Ordinance on Hazardous Substances, Germany.
GHS: Globally Harmonized System of Classification and Labeling of 

Chemicals.
IATA: International Air Transport Association.
IATA-DGR: Dangerous Goods Regulation by the “International Air Transport 

Association” (IATA).
ICAO: International Civil Aviation Organization.
ICAO-TI: Technical Instructions by the “International Civil Aviation Organization” 
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(ICAO).
IMDG: International Maritime Code for Dangerous Goods.
INCI: International Nomenclature of Cosmetic Ingredients.
KSt: Explosion coefficient.
LC50: Lethal concentration, for 50 percent of test population.
LD50: Lethal dose, for 50 percent of test population.
LTE: Long-term exposure.
PNEC: Predicted No Effect Concentration.
RID: Regulation Concerning the International Transport of Dangerous Goods 

by Rail.
STE: Short-term exposure.
STEL: Short Term Exposure limit.
STOT: Specific Target Organ Toxicity.
TLV: Threshold Limiting Value.
TWATLV: Threshold Limit Value for the Time Weighted Average 8 hour day. 

(ACGIH Standard).
OEL: Substance with a Union workplace exposure limit.
VLE: Threshold Limiting Value.
WGK: German Water Hazard Class.
TSCA: United States Toxic Substances Control Act Inventory
DSL: DSL - Canadian Domestic Substances List
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A.9. TNL18 – Actisoyl 100 
  



 
 

MATERIAL SAFETY DATA SHEET 

  

Product: Page 1/7 

ACTISOYL 100 

Date: 08/04/14 Version1.0_GB 
 

 

1 - IDENTIFICATION OF THE MIXTURE AND OF THE COMPANY 

  

1.1 PRODUCT IDENTIFIER ACTISOYL 100 

1.2 RELEVANT IDENTIFIED USES OF THE 
MIXTURE AND USES ADVISED AGAINST  

Ground conditioning product 

1.3 DETAILS OF THE SUPPLIER OF THE 
SAFETY DATA SHEET  

TNL18 
Espace St Germain, bâtiment le Saxo 
30 avenue du Général Leclerc 
F-38200 VIENNE, FRANCE 
Tel : + 33 615 426 227 
Email : msds@tnl18.com 

1.4 EMERGENCY TELEPHONE NUMBER  Poison Control Centre (INRS): + 33 1 45 42 59 59  
(24h per day, 7days per week) 

TNL18: + 33 615 426 227 (during normal opening hours: 
week 8.30 am – 5.30 pm) 

 

 

2 – HAZARDS IDENTIFICATION  

  

2.1 CLASSIFICATION OF THE MIXTURE  

Classification according to Directive 1999/45/EC 

Xi, R36 

  
Most important adverse effects 

. Physical and chemical hazards No particular hazard anticipated. 

. Health hazard Local irritating effects. 

. Environmental hazards No particular hazard anticipated. 

  

2.2 LABEL ELEMENTS  

Labelling according to Directive 1999/45/EC 

. Symbol 

   Xi 
. Danger indication Irritant 

. Risk phrase R 36: irritating to eyes 

. Safety phrase S 26: in case of contact with eyes, rinse immediately with plenty of water and 
seek medical advice 
S 39: wear eye/face protection. 

  
2.3 OTHER HAHAZARDS - 

  
For the wording of the listed risk phrases, please refer to section 16. 
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3 - COMPOSITION/INFORMATION ON INGREDIENTS  

 

INGREDIENTS CONTRIBUTING TO HAZARDS 

Chemical name N°CAS N°CE 
Classification 
1999/45 

CLP 
classification 

Concentration 
range (% w/w) 

2-Methylpentane-2,4-diol 107-41-5 203-489-0 Xi; R36-38 H315, H319 1 ≤ C < 20% 

Hexan-1-ol 111-27-3 203-852-3 Xi ; R22 H302 0,1 ≤ C < 10% 

Alkylether sulfate C12-14, 
sodium salt 

68891-38-3 500-234-8 Xi ; R38, R41 H315, H318 1 ≤ C < 10% 

Sulfuric acid, mono-C12-

14-alkyl esters, sodium 
salts 

85586-07-8 287-809-4 
Xn ; R22,  
R38, R41 

H302, H315, 
H318 

0,1 ≤ C < 10% 

 
For the wording of the listed risk phrases, please refer to section 16. 
For Occupational Exposure Limits, please refer to section 8. 
 

 

4 - FIRST AID MEASURES  

  
4.1 DESCRIPTION OF FIRST AID MEASURES  If unwell or necessary, seek medical advice. 

Calm the victim and maintain in a comfortable position. 
. Inhalation Take the person into the open air if unwell. 

. Contact with skin After contact with the skin, rinse with plenty of water. 

. Contact with eyes In the event of contact with the eyes, rinse immediately with 
plenty of water including under eyelashes for at least 10 
minutes. Remove contact lenses if present and easy to do. 
Continue to rinse. Consult an eye specialist if irritation persists. 

. Ingestion Rinse the mouth. Drink small amounts of water. DO NOT 

induce vomiting. Seek medical advice and show this document 
or the label of the product. 

  
4.2 MOST IMPORTANT SYMPTOMS AND EFFECTS, BOTH ACUTE AND DELAYED 

. Contact with eyes Irritation, redness, tears. 

  

4.3 INDICATION OF ANY IMMEDIATE MEDICAL ATTENTION AND SPECIAL TREATMENT NEEDED 

Treat symptomatically. Clear water point recommended at the workplace. 
Contact poison centre if big amount have been ingested. 
 

 

5 – FIREFIGHTING MEASURES 

  

5.1 EXTINGUISHING MEDIA   

. Suitable extinguishing media  Dry powder – Sprayed water - Foam – CO2 

. Unsuitable extinguishing media  None known. 

5.2 SPECIAL HAZARDS ARISING FROM THE 
MIXTURE  

In case of fire, the increase in the pressure can lead to the 
explosion of the packaging. Do not inhale fumes. 
Expected release of carbon monoxide and carbon dioxides. 

5.3 ADVICE FOR FIREFIGHTERS  Use of a self-contained respirator and a protective garment 

against chemicals. 
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6 – ACCIDENTAL RELEASE MEASURES  

  
6.1 PERSONAL PRECAUTIONS, PROTECTIVE 

EQUIPMENT AND EMERGENCY PROCEDURES 

Take back unnecessary people. Avoid contact with skin and 

eyes. Goggles, gloves and protective garment.  
6.2 ENVIRONMENTAL PRECAUTIONS Avoid entry into soil or ground/surface waters. 

In case of contaminates, inform appropriate authorities in 

accordance with local regulations. 
6.3 METHODS AND MATERIAL FOR 
CONTAINMENT AND CLEANING UP 

Large spill:  contain and absorb spillage with non-combustible 
neutral absorbents: sand, vermiculite, earth, diatom earth. 
Place in sealed container and send off for destruction 

according to local regulations. 
Small spill: contain and absorb spillage with textile absorbing 
material. Clean with water. 

6.4 REFERENCE TO OTHER SECTIONS  See sections 7, 8, 12 and 13. 

 

 

7 - HANDLING AND STORAGE 

  

7.1 PRECAUTIONS FOR SAFE HANDLING 

. Precaution Do not eat, drink and smoke during use. 

Avoid contact with eyes. Wash hands after use. 
. Use advice Keep the packing well closed.  

Make sure that ventilation is adequate. 

7.2 CONDITIONS FOR SAFE STORAGE, INCLUDING ANY INCOMPATIBILITIES 

. Precautions Always keep the product in the same kind of labelled package 
as the original one. Keep the packing upright to prevent 

leakage. 
. Storage conditions Store in closed packages, in dry, cool (10-40°C) and well 

ventilated premises. Store sheltered from direct sunlight. 
Keep off from freezing. 

. Recommended packing Same kind as original one. 

. Unsuitable packing Avoid non protected metallic packing. 

7.3 SPECIFIC END USE(S) - 

 

 

8 - EXPOSURE CONTROLS/PERSONAL PROTECTION 

  

8.1 CONTROL PARAMETERS  

National Occupational Exposure Limits for 2-Methylpentane-2,4-diol :                             *Ceiling Limit Value 

 Limit value eight hours Limit value short term 

Country ppm mg/m3 ppm mg/m3 

Australia   25* 121* 

Canada Ontario   25*  

Denmark 25 125 25 125 

Ireland   25* 125* 

New Zealand   25 121* 

Singapore   25 121 

South Korea   25* 125* 

Sweden   25* 120* 

USA NIOSH   25* 125* 

UK 25 123 25 123 
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8 - EXPOSURE CONTROLS/PERSONAL PROTECTION 

  

8.2 EXPOSURE CONTROLS  

INDIVIDUAL PROTECTION MEASURES, SUCH AS PERSONAL PROTECTIVE EQUIPMENT 

. Eye / face protection Wear safety goggles or face shield. 

. Hand protection Gloves recommended. 

. Skin protection Protective garment recommended. 

. Respiratory protection Sufficient ventilation should be provided to maintain levels 
below exposure limits. 
Wear respiratory equipment in case of intensive use or use 
in confined area. 

. Thermal hazards Not relevant, based on expected use. 

ENVIRONMENTAL EXPOSURE CONTROLS See sections 6 and 7. 

   

 

9 - PHYSICAL AND CHEMICAL PROPERTIES 

  

9.1 INFORMATION ON BASIC PHYSICAL AND CHEMICAL PROPERTIES 

. Appearance Colourless liquid 

. Odour Characteristic 

. Odour threshold Not determined 

. pH 8 

. Melting point/freezing point Not determined 

. Initial boiling point and boiling range Not determined 

. Flash point Not determined 

. Evaporation rate Not applicable to mixtures; no data on components 

. Flammability (solid, gas) Non applicable 

. Upper/lower flammability or explosive limits Not applicable to mixtures; no data on components 

. Vapour pressure Not applicable to mixtures; no data on components 

. Vapour density Not applicable to mixtures; no data on components 

. Relative density 1.01 

. Solubility(ies) Soluble in water 

. Partition coefficient: n-octanol/water Not applicable to mixtures; no data on components 

. Auto-ignition temperature Not determined 

. Decomposition temperature Not determined 

. Viscosity Not determined 

. Explosive properties  Not anticipated based on chemical structure of components 

. Oxidising properties Not determined 

  

9.2 OTHER INFORMATION No data is available. 

 

 

 

 

 



MATERIAL SAFETY DATA SHEET 

  

Product: Page 5/7 

ACTISOYL 100 

Date: 08/04/14 Version1.0_GB 
 

 

10 - STABILITY AND REACTIVITY 

  

10.1 REACTIVITY Not determined 

10.2 CHEMICAL STABILITY Stable under handling and storage conditions recommended 
in section 7. 

10.3 POSSIBILITY OF HAZARDOUS 
REACTIONS 

Under handling and storage conditions recommended in 
section 7, no hazardous reaction. 

10.4 CONDITIONS TO AVOID Not determined 

10.5 INCOMPATIBLE MATERIALS Not determined 

10.6 HAZARDOUS DECOMPOSITION 
PRODUCTS 

Under handling and storage conditions recommended in 
section 7, no hazardous decomposition products. 
See section 5 for combustion products. 

 

 

11 - TOXICOLOGICAL INFORMATION 

  
No experimental study is available on the mixture. Classification is based on the conventional method 
(calculation) based on available information on components. 

11.1 INFORMATION ON TOXICOLOGICAL EFFECTS 

. Acute toxicity Not anticipated based on available data on components. 

. Irritation Irritating to eyes. 

. Corrosivity Not classified 

. Sensitisation Not classified 

. Repeated dose toxicity Not classified 

. Carcinogenicity Not classified 

. Mutagenicity Not classified 

. Toxicity for reproduction Not classified 

 

 

12 - ECOLOGICAL INFORMATION 

  
Do not pour down the drain or river. 

12.1 TOXICITY Not classified 

12.2 PERSISTENCE AND DEGRADABILITY Not applicable to mixtures 

12.3 BIOACCUMULATIVE POTENTIAL Not applicable to mixtures 

12.4 MOBILITY IN SOIL Not applicable to mixtures; no data on components. 

12.5 RESULTS OF PBT AND VPVB 
ASSESSMENT 

Not applicable to mixtures; no data on components. 

12.6 OTHER ADVERSE EFFECTS - 

 

 

13 - DISPOSAL CONSIDERATIONS 

  

13.1 WASTE TREATMENT METHODS 

. General advise This material and its container must be disposed of as 

hazardous waste. Do not pour down the drain. 

Continued page 6/7 
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13 - DISPOSAL CONSIDERATIONS 

  
. Unused product Discard according to the local regulations. 

. Contaminated packaging The waste products and worn-out packages must be discarded 
according to the local regulations. The packaging must be 

completely empty before elimination. 

 

 

14 - TRANSPORT INFORMATION 

  
The product is not dangerous and the regulations ADR for road transport, RID for rail, IMDG for maritime 
transport and ICAO/IATA for air transport do not apply. 

  

 

15 - REGULATORY INFORMATION 

  

15.1 SAFETY, HEALTH AND ENVIRONMENTAL REGULATIONS/LEGISLATION SPECIFIC FOR THE MIXTURE 

None 

15.2 CHEMICAL SAFETY ASSESSMENT 

None 

 

 

16 - OTHER INFORMATION 

 

Abbreviations and acronyms used in the safety data sheet: 

CLP: Classification, Labelling and Packaging 

OEL: Occupational Exposure Limit 

PBT/vPvB: Persistent, Bioaccumulative and Toxic/Very Persistent and Very Bioaccumulative 

 

Key literature references and sources for data: 

Supplier’s MSDS 

 

Wording of the risk phrases listed in section 3: 

R 22 Harmful if swallowed 

R 36 Irritating to eyes 

R 38 Irritating to skin 

R 41 Risk of serious damage to eyes 

H 302 Harmful if swallowed 

H 315 Causes skin irritation 

H 318 Causes serious eye damage 

H 319 Causes serious eye irritation 

 

Advice on any training appropriate for workers to ensure protection of human health and the environment 

Comply with national implementation of Council Directive 98/24/EC of 7 April 1998 on the protection of the 
health and safety of workers from the risks related to chemical agents at work. 

Continued page 7/7 
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16 - OTHER INFORMATION 

 
This material safety data sheet answers to the Directives/Regulations and adaptation of the European 

Community (EC) n°: 67/548, 1999/45, 1907/2006, 1272/2008, 453/2010. 
This document applies to the product AS IT IS in conformity with the specifications of the technical data sheet 
supplied by TNL18. 

In the case of combinations or mixtures, make sure that no new risk can occur. 
The information contained in these sheets has been given in good faith and is based on our most recent 
knowledge regarding the product concerned at the time of publication. The user is always responsible of 
taking the necessary measures in order to answer to the requirements of laws and of local regulations. 

Users’ attention is drawn to the risks that may be run when a product is used for purposes other than those 
for which it is intended. These sheets must be used and reproduced solely for preventive and safety 
purposes. The list of legislative, statutory and administrative texts is not to be considered exhaustive. It is for 
the consignee of the product to refer to all of the official documents regarding the use, holding and handling 
of the product, for which he alone is responsible. 

 

 

End of document - Number of pages: 7 
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1 - IDENTIFICATION OF THE MIXTURE AND OF THE COMPANY 

  

1.1 PRODUCT IDENTIFIER ACTISOYL CC 

1.2 RELEVANT IDENTIFIED USES OF THE 
MIXTURE AND USES ADVISED AGAINST  

Ground conditioning product 

1.3 DETAILS OF THE SUPPLIER OF THE 
SAFETY DATA SHEET  

TNL18 
Espace St Germain, bâtiment le Saxo 
30 avenue du Général Leclerc 
F-38200 VIENNE, FRANCE 
Tel : + 33 615 426 227 
Email : msds@tnl18.com 

1.4 EMERGENCY TELEPHONE NUMBER  Poison Control Centre (INRS): + 33 1 45 42 59 59  
(24h per day, 7days per week) 

TNL18: + 33 615 426 227 (during normal opening hours: 
week 8.30 am – 5.30 pm) 

 

 

2 – HAZARDS IDENTIFICATION  

  

2.1 CLASSIFICATION OF THE MIXTURE  

Classification according to Directive 1999/45/EC 

Xi, R41 

  
Most important adverse effects 

. Physical and chemical hazards No particular hazard anticipated. 

. Health hazard Local irritating effects. 

. Environmental hazards No particular hazard anticipated. 

  

2.2 LABEL ELEMENTS  

Labelling according to Directive 1999/45/EC 

. Symbol 

   Xi 
. Danger indication Irritant 

. Risk phrase R 41: risk of serious damage to eyes 

. Safety phrase S 26: in case of contact with eyes, rinse immediately with plenty of water and 
seek medical advice 
S 39: wear eye/face protection. 

  
2.3 OTHER HAHAZARDS No data is available. 

  
For the wording of the listed risk phrases, please refer to section 16. 
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3 - COMPOSITION/INFORMATION ON INGREDIENTS  

 

INGREDIENTS CONTRIBUTING TO HAZARDS 

Chemical name N°CAS N°CE 
Classification 
1999/45 

CLP 
classification 

Concentration 
range (% w/w) 

2-Methylpentane-2,4-diol 107-41-5 203-489-0 Xi; R36-38 H315, H319 1 ≤ C < 20% 

Hexan-1-ol 111-27-3 203-852-3 Xi ; R22 H302 1 ≤ C < 10% 

Alcohol 112-72-1 204-000-3 Xi ; R36 H319 0,1 ≤ C < 20% 

Alkylether sulfate C12-14, 
sodium salt 

68891-38-3 500-234-8 Xi ; R38, R41 H315, H318 1 ≤ C ≤ 10% 

Sulfuric acid, mono-C12-
14-alkyl esters, sodium 
salts 

85586-07-8 287-809-4 
Xn ; R22,  
R38, R41 

H302, H315, 
H318 

1 ≤ C < 10% 

 
For the wording of the listed risk phrases, please refer to section 16. 
For Occupational Exposure Limits, please refer to section 8. 

 

 

4 - FIRST AID MEASURES  

  
4.1 DESCRIPTION OF FIRST AID MEASURES  If unwell or necessary, seek medical advice. 

Calm the victim and maintain in a comfortable position. 
. Inhalation Take the person into the open air if unwell. 

. Contact with skin After contact with the skin, rinse with plenty of water. Seek 
medical advice in case of irritation. 

. Contact with eyes In the event of contact with the eyes, rinse immediately with 
plenty of water including under eyelashes for at least 10 
minutes. Remove contact lenses if present and easy to do. 
Continue to rinse. Consult an eye specialist. 

. Ingestion Rinse the mouth. Drink small amounts of water. DO NOT 

induce vomiting. Seek medical advice and show this document 
or the label of the product. 

  
4.2 MOST IMPORTANT SYMPTOMS AND EFFECTS, BOTH ACUTE AND DELAYED 

. Contact with eyes Pain or severe irritation, redness, tears. 

  

4.3 INDICATION OF ANY IMMEDIATE MEDICAL ATTENTION AND SPECIAL TREATMENT NEEDED 

Treat symptomatically. Clear water point recommended at the workplace. 
Contact poison centre if big amount have been ingested. 
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5 – FIREFIGHTING MEASURES 

  

5.1 EXTINGUISHING MEDIA   

. Suitable extinguishing media  Dry powder – Sprayed water - Foam – CO2 

. Unsuitable extinguishing media  None known. 

5.2 SPECIAL HAZARDS ARISING FROM THE 

MIXTURE  

In case of fire, the increase in the pressure can lead to the 

explosion of the packaging. Do not inhale fumes. 
Expected release of carbon monoxide and carbon dioxides. 

5.3 ADVICE FOR FIREFIGHTERS  Use of a self-contained respirator and a protective garment 
against chemicals. 

 

 

6 – ACCIDENTAL RELEASE MEASURES  

  
6.1 PERSONAL PRECAUTIONS, PROTECTIVE 
EQUIPMENT AND EMERGENCY PROCEDURES 

Take back unnecessary people. 
Goggles, gloves and protective garment.  
Avoid contact with skin and eyes. 

6.2 ENVIRONMENTAL PRECAUTIONS Avoid entry into soil or ground/surface waters. 

In case of contaminates, inform appropriate authorities in 

accordance with local regulations. 
6.3 METHODS AND MATERIAL FOR 
CONTAINMENT AND CLEANING UP 

Large spill:  contain and absorb spillage with non-combustible 
neutral absorbents: sand, vermiculite, earth, diatom earth. 
Place in sealed container and send off for destruction 
according to local regulations. 
Small spill: contain and absorb spillage with textile absorbing 
material. Clean with water. 

6.4 REFERENCE TO OTHER SECTIONS  See sections 7, 8, 12 and 13. 

 

 

7 - HANDLING AND STORAGE 

  

7.1 PRECAUTIONS FOR SAFE HANDLING 

. Precaution Do not eat, drink and smoke during use. 
Avoid contact with skin, eyes and protective garment. Wash 
hands after use. Wash contaminated clothing before reuse. 

. Use advice Keep the packing well closed.  
Make sure that ventilation is adequate. 

7.2 CONDITIONS FOR SAFE STORAGE, INCLUDING ANY INCOMPATIBILITIES 

. Precautions Always keep the product in the same kind of labelled package 
as the original one. Keep the packing upright to prevent 
leakage. 

. Storage conditions Store in closed packages, in dry, cool (10-40°C) and well 
ventilated premises. Store sheltered from direct sunlight. 

Keep off from freezing. 
. Recommended packing Same kind as original one. 

. Unsuitable packing Avoid non protected metallic packing. 

7.3 SPECIFIC END USE(S) - 
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8 - EXPOSURE CONTROLS/PERSONAL PROTECTION 

  

8.1 CONTROL PARAMETERS  

National Occupational Exposure Limits for 2-Methylpentane-2,4-diol : 

 Limit value  
eight hours 

Limit value  
short term 

Country ppm mg/m3 ppm mg/m3 

Australia   25* 121* 

Canada Ontario   25*  

Denmark 25 125 25 125 

Ireland   25* 125* 

New Zealand   25 121* 

Singapore   25 121 

South Korea   25* 125* 

Sweden   25* 120* 

USA NIOSH   25* 125* 

UK 25 123 25 123 
 

*Ceiling Limit Value  

  

8.2 EXPOSURE CONTROLS  

INDIVIDUAL PROTECTION MEASURES, SUCH AS PERSONAL PROTECTIVE EQUIPMENT 

. Eye / face protection Wear safety goggles or face shield. 

. Hand protection Wear protective gloves (nitrile). 

. Skin protection Protective garment recommended. 

. Respiratory protection Sufficient ventilation should be provided to maintain levels 
below exposure limits. 
Wear respiratory equipment in case of intensive use or use 

in confined area. 

. Thermal hazards Not relevant, based on expected use. 

ENVIRONMENTAL EXPOSURE CONTROLS See sections 6 and 7. 

   

 

9 - PHYSICAL AND CHEMICAL PROPERTIES 

  

9.1 INFORMATION ON BASIC PHYSICAL AND CHEMICAL PROPERTIES 

. Appearance Colourless liquid 

. Odour Characteristic 

. Odour threshold Not determined 

. pH 8 

. Melting point/freezing point Not determined 

. Initial boiling point and boiling range Not determined 

. Flash point Not determined 

. Evaporation rate Not applicable to mixtures; no data on components 

 Continued page 5/7 
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9 - PHYSICAL AND CHEMICAL PROPERTIES (continued) 

  

. Flammability (solid, gas) Non applicable 

. Upper/lower flammability or explosive limits Not applicable to mixtures; no data on components 

. Vapour pressure Not applicable to mixtures; no data on components 

. Vapour density Not applicable to mixtures; no data on components 

. Relative density 1.03 

. Solubility(ies) Soluble in water 

. Partition coefficient: n-octanol/water Not applicable to mixtures; no data on components 

. Auto-ignition temperature Not determined 

. Decomposition temperature Not determined 

. Viscosity Not determined 

. Explosive properties  Not anticipated based on chemical structure of components 

. Oxidising properties Not determined 

  

9.2 OTHER INFORMATION No data is available. 

 

 

10 - STABILITY AND REACTIVITY 

  

10.1 REACTIVITY Not determined 

10.2 CHEMICAL STABILITY Stable under handling and storage conditions recommended 
in section 7. 

10.3 POSSIBILITY OF HAZARDOUS 
REACTIONS 

Under handling and storage conditions recommended in 
section 7, no hazardous reaction. 

10.4 CONDITIONS TO AVOID Not determined 

10.5 INCOMPATIBLE MATERIALS Not determined 

10.6 HAZARDOUS DECOMPOSITION 
PRODUCTS 

Under handling and storage conditions recommended in 
section 7, no hazardous decomposition products. 

See section 5 for combustion products. 

 

 

11 - TOXICOLOGICAL INFORMATION 

  
No experimental study is available on the mixture. Classification is based on the conventional method 
(calculation) based on available information on components. 

11.1 INFORMATION ON TOXICOLOGICAL EFFECTS 

. Acute toxicity Not anticipated based on available data on components. 

. Irritation Severely irritating to eyes. Risk of serious damage to eyes. 

. Corrosivity Not classified 

. Sensitisation Not classified 

. Repeated dose toxicity Not classified 

. Carcinogenicity Not classified 

. Mutagenicity Not classified 

. Toxicity for reproduction Not classified 
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12 - ECOLOGICAL INFORMATION 

  
Do not pour down the drain or river. 

  
12.1 TOXICITY Not classified 

12.2 PERSISTENCE AND DEGRADABILITY Not applicable to mixtures 

12.3 BIOACCUMULATIVE POTENTIAL Not applicable to mixtures 

12.4 MOBILITY IN SOIL Not applicable to mixtures; no data on components. 

12.5 RESULTS OF PBT AND VPVB 
ASSESSMENT 

Not applicable to mixtures; no data on components. 

12.6 OTHER ADVERSE EFFECTS - 

 

 

13 - DISPOSAL CONSIDERATIONS 

  

13.1 WASTE TREATMENT METHODS 

. General advise This material and its container must be disposed of as 

hazardous waste. Do not pour down the drain. 
. Unused product Discard according to the local regulations. 

. Contaminated packaging The waste products and worn-out packages must be discarded 

according to the local regulations. The packaging must be 
completely empty before elimination. 

 

 

14 - TRANSPORT INFORMATION 

  

The product is not dangerous and the regulations ADR for road transport, RID for rail, IMDG for maritime 
transport and ICAO/IATA for air transport do not apply. 

  

 

15 - REGULATORY INFORMATION 

  

15.1 SAFETY, HEALTH AND ENVIRONMENTAL REGULATIONS/LEGISLATION SPECIFIC FOR THE MIXTURE 

None 

15.2 CHEMICAL SAFETY ASSESSMENT 

None 

 

 

16 - OTHER INFORMATION 

 

Abbreviations and acronyms used in the safety data sheet: 

CLP: Classification, Labelling and Packaging 

OEL: Occupational Exposure Limit 

PBT/vPvB: Persistent, Bioaccumulative and Toxic/Very Persistent and Very Bioaccumulative 

 

Continued page 7/7 
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16 - OTHER INFORMATION 

 

Key literature references and sources for data: 

Supplier’s MSDS 

 

Wording of the risk phrases listed in section 3: 

R 22 Harmful if swallowed 

R 36 Irritating to eyes 

R 38 Irritating to skin 

R 41 Risk of serious damage to eyes 

H 302 Harmful if swallowed 

H 315 Causes skin irritation 

H 318 Causes serious eye damage 

H 319 Causes serious eye irritation 

 

Advice on any training appropriate for workers to ensure protection of human health and the environment 

Comply with national implementation of Council Directive 98/24/EC of 7 April 1998 on the protection of the 

health and safety of workers from the risks related to chemical agents at work. 

 

This material safety data sheet answers to the Directives/Regulations and adaptation of the European 
Community (EC) n°: 67/548, 1999/45, 1907/2006, 1272/2008, 453/2010. 
This document applies to the product AS IT IS in conformity with the specifications of the technical data sheet 
supplied by TNL18. 

In the case of combinations or mixtures, make sure that no new risk can occur. 
The information contained in these sheets has been given in good faith and is based on our most recent 
knowledge regarding the product concerned at the time of publication. The user is always responsible of 
taking the necessary measures in order to answer to the requirements of laws and of local regulations. 
Users’ attention is drawn to the risks that may be run when a product is used for purposes other than those 
for which it is intended. These sheets must be used and reproduced solely for preventive and safety 
purposes. The list of legislative, statutory and administrative texts is not to be considered exhaustive. It is for 

the consignee of the product to refer to all of the official documents regarding the use, holding and handling 

of the product, for which he alone is responsible. 

 

 

End of document - Number of pages: 7 
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SAFETY DATA S�EET

Product : �BW NewGeneration

Revisio� :  05-March-2018Versio� :  2.2Code :  C03672

SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1. Product identifier

HBW NewGe�eratio�Trade name or
designation of the mixture

-Registration number

No�e.Synonyms

C03672Product code

1.2. Relevant identified uses of the substance or mixture and uses advised against

See Tech�ical Data Sheet.Identified uses

Not available.Uses advised against

1.3. Details of the supplier of the safety data sheet

CONDAT

38670 CHASSE-SUR-RHONE

Supplier

Company name

Telephone Tel.: 33 (0)4 78.07.38.38

Fax: 33 (0)4 78.07.38.00

e-mail

Contact person

arp@co�dat.fr

Products Regulatory Affairs Departme�t

1.4. Emergency telephone
number

Emerge�cy Tel. (Office hours): 33 (0) 4 78 07 37 18

Address

Division

FR

Ave�ue Frédéric Mistral - B.P. 16

Products Regulatory Affairs Departme�t

SECTION 2: �azards identification

2.1. Classification of the substance or mixture

The mixture has bee� assessed a�d/or tested for its physical, health a�d e�viro�me�tal hazards a�d the followi�g classificatio�
applies.

Classification according to Regulation (EC) No 1272/2008 as amended

This mixture is �ot classified as hazardous accordi�g to the criteria for classificatio� of the Regulatio� (EC) 1272/2008 as
ame�ded.

2.2. Label elements

Label according to Regulation (EC) No. 1272/2008 as amended

No�e.�azard pictograms

Signal word No�e.

�azard statements The mixture does �ot meet the criteria for classificatio�.

Precautionary statements

Prevention Observe good i�dustrial hygie�e practices.

Response Wash ha�ds after ha�dli�g.

Storage Store away from i�compatible materials.

Disposal Not available.

Supplemental label
information

No�e.

Not assig�ed.2.3. Other hazards

SDS UK 1 / 7
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SECTION 3: Composition/information on ingredients

3.2. Mixtures

The compo�e�ts are �ot hazardous or are below required disclosure limits.

List of abbreviations and symbols that may be used above

CLP: Regulatio� No. 1272/2008.    "-" = Not available or this substa�ce does �ot meet the criteria for classificatio� accordi�g to
Regulatio� (EC) 1272/2008 as ame�ded.
M: M-factor
vPvB: very persiste�t a�d very bioaccumulative substa�ce.
PBT: persiste�t, bioaccumulative a�d toxic substa�ce.
#: This substa�ce has bee� assig�ed Commu�ity workplace exposure limit(s).

Occupatio�al Exposure Limits for co�stitue�ts are listed i� Sectio� 8. The full text for all
H-stateme�ts is displayed i� sectio� 16.

Composition comments

SECTION 4: First aid measures

E�sure that medical perso��el are aware of the material(s) i�volved, a�d take precautio�s to
protect themselves.

General information

4.1. Description of first aid measures

U�der �ormal co�ditio�s of i�te�ded use, this material is �ot expected to be a� i�halatio� hazard.Inhalation

Wash off with soap a�d water. Get medical atte�tio� if irritatio� develops a�d persists.Skin contact

Flush eyes with water as a precautio�. Get medical atte�tio� if irritatio� develops a�d persists.Eye contact

Ri�se mouth. If swallowed, do NOT i�duce vomiti�g. Get medical atte�tio� if symptoms occur.Ingestion

Direct co�tact with eyes may cause temporary irritatio�.4.2. Most important
symptoms and effects, both
acute and delayed

Treat symptomatically.4.3. Indication of any
immediate medical attention
and special treatment
needed

SECTION 5: Firefighting measures

No u�usual fire or explosio� hazards �oted. No�e k�ow�.General fire hazards

5.1. Extinguishing media

Foam. Dry chemical, CO2, or water spray. Use exti�guishi�g measures that are appropriate to local
circumsta�ces a�d the surrou�di�g e�viro�me�t.

Suitable extinguishing
media

Not releva�t.Unsuitable extinguishing
media

No�e k�ow�. See also sectio� 10.5.2. Special hazards arising
from the substance or
mixture

5.3. Advice for firefighters

Self-co�tai�ed breathi�g apparatus a�d full protective clothi�g must be wor� i� case of fire.Special protective
equipment for
firefighters

I� case of fire a�d/or explosio� do �ot breathe fumes. Cool co�tai�ers exposed to heat with water
spray a�d remove co�tai�er, if �o risk is i�volved.

Special fire fighting
procedures

I� the eve�t of fire a�d/or explosio� do �ot breathe fumes.Specific methods

SDS UK 2 / 7
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SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

Keep u��ecessary perso��el away. Wear appropriate protective equipme�t a�d clothi�g duri�g
clea�-up. Do �ot touch or walk through spilled material. For perso�al protectio�, see sectio� 8.

For non-emergency
personnel

Keep u��ecessary perso��el away. Use perso�al protectio� recomme�ded i� Sectio� 8 of the SDS.For emergency
responders

Local authorities should be advised if sig�ifica�t spillages ca��ot be co�tai�ed. Preve�t further
leakage or spillage if safe to do so.

6.2. Environmental
precautions

The product is immiscible with water a�d will sedime�t i� water systems. Stop the flow of material,
if this is without risk. Scrub the area with deterge�t a�d water.
Small Dry Spills: With clea� shovel place material i�to clea�, dry co�tai�er a�d cover loosely; move
co�tai�ers from spill area.

6.3. Methods and material for
containment and cleaning up

See Sectio� 8 for perso�al protective equipme�t. For waste disposal, see sectio� 13 of the SDS.6.4. Reference to other
sections

SECTION 7: �andling and storage

To avoid thermal decompositio�, do �ot overheat. Do �ot breathe dust. Avoid prolo�ged or
repeated co�tact with ski�. Wash ha�ds after ha�dli�g. Ha�dle i� accorda�ce with good i�dustrial
hygie�e a�d safety practices. Adequate ve�tilatio� should be provided so that exposure limits are
�ot exceeded.

7.1. Precautions for safe
handling

Store i� closed origi�al co�tai�er i� a dry place. Store away from i�compatible materials (see
Sectio� 10 of the SDS).

7.2. Conditions for safe
storage, including any
incompatibilities

Not available.7.3. Specific end use(s)

SECTION 8: Exposure controls/personal protection

8.1. Control parameters

No exposure limits �oted for i�gredie�t(s).Occupational exposure limits

No biological exposure limits �oted for the i�gredie�t(s).Biological limit values

Follow sta�dard mo�itori�g procedures.Recommended monitoring
procedures

Derived no-effect level
(DNEL)

Not available.

Predicted no effect
concentrations (PNECs)

Not available.

Occupatio�al Exposure Limits are �ot releva�t to the curre�t physical form of the product.Exposure guidelines

8.2. Exposure controls

E�sure adequate ve�tilatio�, especially i� co�fi�ed areas.Appropriate engineering
controls

Individual protection measures, such as personal protective equipment

Perso�al protectio� equipme�t should be chose� accordi�g to the CEN sta�dards a�d i� discussio�
with the supplier of the perso�al protective equipme�t.

General information

Chemical goggles are recomme�ded.Eye/face protection

Skin protection

Use protective gloves made of: Nitrile. Polyvi�yl chloride (PVC). Suitable gloves ca� be
recomme�ded by the glove supplier.

- �and protection

Normal work clothi�g (lo�g sleeved shirts a�d lo�g pa�ts) is recomme�ded.- Other

SDS UK 3 / 7
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I� case of i�sufficie�t ve�tilatio�, wear suitable respiratory equipme�t.Respiratory protection

Wear appropriate thermal protective clothi�g, whe� �ecessary.Thermal hazards

Wash ha�ds after ha�dli�g. Ha�dle i� accorda�ce with good i�dustrial hygie�e a�d safety practices.�ygiene measures

E�viro�me�tal ma�ager must be i�formed of all major releases.Environmental exposure
controls

SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties

       Appearance

Solid.Physical state

Solid. Paste.Form

Black.Colour

Slight.Odour

Odour threshold Not available.

p� Not applicable.

Melting point/freezing point 0 °C (32 °F) / < 0 °C (< 32 °F)

Initial boiling point and
boiling range

Not available.

Flash point > 125.0 °C (> 257.0 °F) Base oil

Evaporation rate Not available.

Not available.Flammability (solid, gas)

Upper/lower flammability or explosive limits

Flammability limit - lower
(%)

Not available.

Flammability limit -
upper (%)

Not available.

Vapour pressure Not available.

Vapour density Not available.

Relative density 1.2

Relative density temperature 25 °C (77 °F)

Solubility(ies)

Solubility (water) I�soluble

Solubility (other) Not available.

Partition coefficient
(n-octanol/water)

Not available.

Auto-ignition temperature Not applicable.

Decomposition temperature Not available.

Viscosity Not applicable.

Not available.Explosive properties

Not oxidisi�g.Oxidising properties

No releva�t additio�al i�formatio� available.9.2. Other information

SECTION 10: Stability and reactivity

The product is stable a�d �o�-reactive u�der �ormal co�ditio�s of use, storage a�d tra�sport.10.1. Reactivity

Material is stable u�der �ormal co�ditio�s.10.2. Chemical stability
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No da�gerous reactio� k�ow� u�der co�ditio�s of �ormal use.10.3. Possibility of hazardous
reactions

Avoid temperatures exceedi�g the decompositio� temperature. Co�tact with i�compatible materials.10.4. Conditions to avoid

Stro�g oxidisi�g age�ts. Chlori�e.10.5. Incompatible materials

Carbo� oxides. Decompositio� may yield acrolei�.10.6. �azardous
decomposition products

SECTION 11: Toxicological information

11.1. Information on toxicological effects

Acute toxicity U�der �ormal co�ditio�s of i�te�ded use, this material is �ot expected to be a� i�halatio� hazard.
I�gestio� of large amou�ts may produce gastroi�testi�al disturba�ces i�cludi�g irritatio�, �ausea,
a�d diarrhoea.

Not classified.Skin corrosion/irritation

Not classified.Serious eye damage/eye
irritation

Respiratory sensitisation Not classified.

Not classified.Skin sensitisation

Not classified.Germ cell mutagenicity

Carcinogenicity Not classified.

Not classified.Reproductive toxicity

Specific target organ toxicity
- single exposure

Not classified.

Specific target organ toxicity
- repeated exposure

Not classified.

Aspiration hazard Not classified.

No i�formatio� available.Mixture versus substance
information

Other information Not available.

SECTION 12: Ecological information

12.1. Toxicity Not classified as a� e�viro�me�tal hazard.

Not available.12.2. Persistence and
degradability

       12.3. Bioaccumulative
potential

Bioconcentration factor (BCF) Not available.

No data available.12.4. Mobility in soil

The product is immiscible with water a�d will sedime�t i� water systems.Mobility in general

12.5. Results of PBT
and vPvB
assessment

Not available.

12.6. Other adverse effects No other adverse e�viro�me�tal effects (e.g. ozo�e depletio�, photochemical ozo�e creatio�
pote�tial, e�docri�e disruptio�, global warmi�g pote�tial) are expected from this compo�e�t.

SECTION 13: Disposal considerations

13.1. Waste treatment methods
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Dispose of i� accorda�ce with local regulatio�s. Empty co�tai�ers or li�ers may retai� some product
residues. This material a�d its co�tai�er must be disposed of i� a safe ma��er (see: Disposal
i�structio�s).

Residual waste

Si�ce emptied co�tai�ers may retai� product residue, follow label war�i�gs eve� after co�tai�er is
emptied. Empty co�tai�ers should be take� to a� approved waste ha�dli�g site for recycli�g or
disposal.

Contaminated packaging

U�used product :  08 04 10 Waste codes should be assig�ed by the user based o� the applicatio�
for which the product was used.

EU waste code

Collect a�d reclaim or dispose i� sealed co�tai�ers at lice�sed waste disposal site. Do �ot discharge
i�to drai�s, water courses or o�to the grou�d.

Disposal
methods/information

Dispose i� accorda�ce with all applicable regulatio�s.Special precautions

SECTION 14: Transport information

ADR

Not regulated as da�gerous goods.

IATA

Not regulated as da�gerous goods.

IATA DGR 57th Editio� 2016

IMDG

Not regulated as da�gerous goods.

Not applicable.14.7. Transport in bulk
according to Annex II of
MARPOL 73/78 and the IBC
Code

SECTION 15: Regulatory information

15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture

EU regulations

Regulation (EC) No. 1005/2009 on substances that deplete the ozone layer, Annex I and II, as amended

Not listed.

Regulation (EC) No. 850/2004 On persistent organic pollutants, Annex I as amended

Not listed.

Regulation (EC) No. 689/2008 concerning the export and import of dangerous chemicals, Annex I, part 1 as
amended

Not listed.

Regulation (EC) No. 689/2008 concerning the export and import of dangerous chemicals, Annex I, part 2 as
amended

Not listed.

Regulation (EC) No. 689/2008 concerning the export and import of dangerous chemicals, Annex I, part 3 as
amended

Not listed.

Regulation (EC) No. 689/2008 concerning the export and import of dangerous chemicals, Annex V as amended

Not listed.

Regulation (EC) No. 166/2006 Annex II Pollutant Release and Transfer Registry, as amended

Not listed.

Regulation (EC) No. 1907/2006, REAC� Article 59(10) Candidate List as currently published by EC�A

Not listed.

Authorisations
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Regulation (EC) No. 1907/2006, REAC� Annex XIV Substances subject to authorization, as amended

Not listed.

Restrictions on use

Directive 2004/37/EC: on the protection of workers from the risks related to exposure to carcinogens and
mutagens at work, as amended

Not listed.

Directive 92/85/EEC: on the safety and health of pregnant workers and workers who have recently given birth or
are breastfeeding, as amended

Not listed.

Regulation (EC) No. 1907/2006, REAC� Annex XVII Substances subject to restriction on marketing and use as
amended

Not listed.

Other EU regulations

Directive 2012/18/EU on major accident hazards involving dangerous substances

Not listed.

Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical
agents at work, as amended

Not listed.

Directive 94/33/EC on the protection of young people at work, as amended

Not listed.

The product is classified a�d labelled i� accorda�ce with EC directives or respective �atio�al laws.
This Safety Data Sheet complies with the requireme�ts of Regulatio� (EC) No 1907/2006, as
ame�ded.

Other regulations

Follow �atio�al regulatio� for work with chemical age�ts.National regulations

No Chemical Safety Assessme�t has bee� carried out.15.2. Chemical safety
assessment

SECTION 16: Other information

List of abbreviations Not available.

Not available.References

The classificatio� for health a�d e�viro�me�tal hazards is derived by a combi�atio� of calculatio�
methods a�d test data, if available.

Information on evaluation
method leading to the
classification of mixture

No�e.Full text of any �-statements
not written out in full under
Sections 2 to 15

This docume�t has u�dergo�e sig�ifica�t cha�ges a�d should be reviewed i� its e�tirety.Revision information

Follow trai�i�g i�structio�s whe� ha�dli�g this material.Training information
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Version: 1 
Date: 26/04/2018 

SECTION 1.  IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY / UNDERTAKING 
 
1.1 Product identifier:  
 
Substance name:  Talc 
Synonyms:  Talcum, steatite, soapstone, French chalk, hydrous magnesium silicate. 
Chemical name and formula: Mg3Si4O10(OH)2 
 
Trade names:   

E 8023 
 
CAS: 14807-96-6 
EINECS: 238-877-9 
Molecular weight: 379.3 
 
REACH Registr. n°: Exempted in accordance with Annex V.7. 
 
1.2 Relevant identified uses of the substance or mixture and uses advised against 
 
Identified uses: Functional mineral for use in industrial applications. 
 
Use advised against: None 
 
1.3 Details of the supplier of the safety data sheet 

Company name: Imerys Talc Europe  

Address:  2 place Edouard Bouillères 
31100 Toulouse 
France 

Phone No.:  +33 5 61 50 20 20 

E-mail of responsible person for SDS in the Member State or in the EU: msds.talceurope@imerys.com  
 
1.4 Emergency telephone number 
 
National centre for Prevention and Treatment of Intoxications n°: see annex 2 
 
Emergency phone number at the Company: +1 303 623 5716 
Available outside office hours: Yes 
 
Other information (e.g. language of the phone service):  - 
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SECTION 2.  HAZARDS IDENTIFICATION 
 
2.1 Classification of the substance or mixture 
 

Regulation EC 1272/2008: No classification 
 

2.2 Label elements 

Pictogram   None 

Signal word  None 

Hazard statement  None 

Precautionary statements None 
 

2.3 Other hazards:  
 

Repeated and prolonged exposure to large amounts of talc dust can cause lung injury (pneumoconiosis). Risk of 
injury is dependent on the duration and level of exposure. 
Depending on the type of handling and use (e.g. grinding, drying, etc), airborne respirable crystalline silica 
(quartz - cristobalite) may be generated. Prolonged and/or massive inhalation of respirable crystalline silica 
dust may cause lung fibrosis, commonly referred to as silicosis. Principal symptoms of silicosis are cough and 
breathlessness. Occupational exposure to respirable crystalline silica should be monitored and controlled. 
These products should be handled with care to avoid dust generation. 
This product is an inorganic substance and does not meet the criteria for PBT or vPvB in accordance with Annex 
XIII of REACH.  
No other hazards identified. 
 

SECTION 3.  COMPOSITION / INFORMATION ON INGREDIENTS 
 

3.1 Substances 
- 
 

3.2 Mixtures 
Talc is a substance of Unknown or Variable composition, Complex reaction products or Biological materials 
(UVCB, type 4) according to REACH & CLP Regulations. 
 

Name CAS EC number Concentration 
range (weight %) 

Classification according to 
Regulation (EC) 1272/2008 

Talc 14807-96-6 238-877-9 > 80% Not classified 

Chlorite 1318-59-8 215-285-9 < 15% Not classified 

Dolomite 16389-88-1 240-440-2 < 3% Not classified 

Quartz 14808-60-7 238-878-4 < 1% Not classified 

Additive - - < 1% Eye Damage / Cat 1 / H318 

Aquatic Chronic / Cat 3 / H412 

Skin irritation / Cat 2 / H315 

 

The product contains below 1% (w/w) fine fraction of quartz (CAS: 14808-60-7). 
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SECTION 4.  FIRST-AID MEASURES 
 
4.1 Description of first aid measures 
 

Following eye contact: Rinse with copious quantities of water and seek medical attention if irritation 
persists. 
 
Following skin contact: No special first aid measures necessary. 
 
Following inhalation: No special first aid measures. Remove to fresh air and get medical attention in case of 
serious respiratory problems. 
 
Following ingestion: No first aid measures required. 

 
4.2 Most important symptoms and effects both acute and delayed: 
Symptoms of acute accidental exposure would be non-specific and similar to those of a massive inhalation of 
any dust without toxic effects. These symptoms may include coughing, expectoration, sneezing, and difficulty 
in breathing due to upper respiratory tract irritation. 
 
4.3 Indication of immediate medical attention and special treatment needed: 
No specific actions are required 
 

SECTION 5.  FIRE-FIGHTING MEASURES 
 

5.1 Extinguishing media: 
 

5.1.1. Suitable extinguishing media: 
All extinguishing media can be used.  
 

5.1.2. Unsuitable extinguishing media 
No restriction on the extinguishing media to be used. 

 

5.2 Special hazards arising from the substance or mixture: 
The product is not flammable, combustible or explosive. No hazardous thermal decomposition. 
 

5.3 Advice for fire-fighters: 
No specific fire-fighting protection is required. Use an extinguishing agent suitable for the surrounding fire. 
 

SECTION 6.  ACCIDENTAL RELEASE MEASURES 
 
6.1 Personal precautions, protective equipment and emergency procedures: 
Avoid airborne dust generation. If the generation of dust is likely, respiratory personal protective equipment 
should be worn in compliance with national legislation, see EN 143:2000. 
 

6.2 Environmental precautions: 
No special requirements. Contain spillage and clean up as indicated below. 
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6.3 Methods and material for containment and cleaning up: 
Dry product should be cleaned with a shovel or vacuum cleaner (with high-efficiency particulate air filter) while 
wearing personal protective equipment in compliance with national legislation. Washing the floor with water is 
not recommended since it may cause the floor to become slippery. However, if talc is already wet, and only in 
this case, the floor should be thoroughly flushed with water to remove all slipperiness. 
 
6.4 Reference to others sections: 
See sections 8 and 13 
 

SECTION 7.  HANDLING AND STORAGE 
 
7.1 Precautions for safe handing: 
 
7.1.1. Protective measures: 
Avoid airborne dust generation. Provide appropriate exhaust ventilation at places where airborne dust is 
generated. In case of insufficient ventilation, wear suitable respiratory protective equipment. Handle packaged 
products carefully to prevent accidental bursting.  

 
7.1.2. Advice on general occupational hygiene: 
Do not to eat, drink and smoke in work areas; wash hands after use; remove contaminated clothing and 
protective equipment before entering eating areas. 
 
7.2 Conditions for safe storage, including any incompatibilities: 
 
 Technical measures/ Precautions 
 Keep the product dry and in closed containers. 
 
7.3 Specific end use(s): If you require advice on specific uses, please contact your supplier 
 

SECTION 8.  EXPOSURE CONTROLS / PERSONAL PROTECTION 
 
8.1 Control parameters: 
Follow workplace regulatory exposure limits for all types of airborne dust (e. g. total dust, respirable dust and 
respirable crystalline silica). The OEL (Occupational Exposure Limit) for talc measured as an 8 hours TWA (Time 
Weighted Average) for a number of European countries is included in Annex 1. For the equivalent limits in 
other countries, please consult a competent occupational hygienist or the local regulatory authority. A 
European Binding OEL (Occupational Exposure Limit) for respirable crystalline silica dust is set at 0.1 mg/m³ in 
the Directive (EU) 2017/2398, measured as an 8-hour TWA (Time Weighted Average).  
 
8.2 Exposure controls 
 
8.2.1 Appropriate engineering controls:  
Minimise airborne dust generation. Use process enclosures, local exhaust ventilation or other engineering 
controls to keep airborne levels below specified exposure limits. If user operations generate dust, use 
ventilation to keep exposure to airborne particles below the exposure limit. Apply organisational measures, 
e.g. by isolating personnel from dusty areas. Remove and wash soiled clothing. 
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8.2.2 Individual protection measures, such as personal protective equipment: 
 
8.2.2.1. Eye protection: 
Wear safety glasses with side-shields in circumstances where there is a risk of dust generation which could lead 
to mechanical irritation of the eye. 

 
8.2.2.2. Skin protection: 
No specific requirement. For hands, see below  

 
Hand protection: 
Protective gloves are not necessary but recommended for those prone to skin irritation or dryness. 

 
8.2.2.3.Respiratory protection: 
In case of prolonged overexposure to high airborne dust concentrations, wear respiratory protective 
equipment that complies with the requirements of national legislation. The use of half or full face masks with 
filters against particles of category 2 or 3 (FP2 – FP3) is recommended. See EN 143:2000 – Respiratory 
protective devices. Particle filters. 

 
8.2.3 Environmental exposure controls 
Avoid wind dispersal 

 
 

SECTION 9.  PHYSICAL AND CHEMICAL PROPERTIES 
 
9.1 Information on basic physical and chemical properties 
 
Appearance: Solid. White, off white to light grey powder. 
 
Odour: Odourless 
 
Odour threshold: Not applicable  
 
pH: 9-9.5 (10% wt in water dispersion) 
 
Melting point:  >1300°C 
 
Boiling point: not applicable (solid with a melting point > 1300°C) 
 
Flash point: not applicable (inorganic solid with a melting point > 1300°C) 
 
Evaporation rate: not applicable (solid with a melting point > 1300°C) 
 
Flammability (solid, gas):  Not flammable. 
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Explosive limits:  Not explosive. (void of any chemical structures commonly associated with explosive 
properties). Limits do not apply. 
 
Vapour pressure: not applicable (solid with a melting point > 1300°C) 
 
Vapour density: not applicable 
 
Relative density: 2.58-2.83 
 
Solubility (ies): 
 Solubility in water: Negligible 
 Solubility in hydrofluoric acid: Yes 
 
Partition coefficient: not applicable (inorganic substance) 
 
Auto-ignition temperature: not auto flammable 
 
Decomposition temperature:  >1000°C 
 
Viscosity: not applicable (solid with a melting point > 1300°C) 
 
Explosive properties: no explosive properties predicted from the structure 
 
Oxidising properties: no oxidising properties predicted from the structure 
 
9.2 Other information: No other information 
 
 

SECTION 10. STABILITY AND REACTIVITY 
 
10.1 Reactivity: Inert, not reactive  
 
10.2 Chemical stability: Chemically stable. 
 
10.3 Possibility of hazardous reactions:  No hazardous reaction. 
 
10.4 Conditions to avoid: None. 
 
10.5 Incompatible materials:  None known. 
 
10.6 Hazardous decomposition products:  None. 
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SECTION 11. TOXICOLOGICAL INFORMATION 
 
11.1 Information on toxicological effects 
 

Toxicity endpoints Outcome of the effects assessment 

Acute toxicity 

Talc is not acutely toxic. 
Oral LD50 > 5000 mg/kg bw (Weir, 1974) 
Dermal no data available 
Inhalation no data available  

Skin corrosion/irritation 
Talc is not irritating to skin (in vivo, OECD 404, rabbit). 
Classification for Irritation/corrosion is not warranted 

Serious eye 
damage/irritation 

No data available 

Respiratory or skin 
sensitization 

No data available 

Germ cell mutagenicity 
Talc is not genotoxic (in vitro study results OECD 471)  
From the strains tested talc appears to have no mutagenic effects 
Classification for mutagenicity is not warranted. 

Carcinogenicity 

In 2006, IARC concluded that inhaled talc not containing asbestos or 
asbestiform fibers is not classifiable as a human carcinogen (Group 3). IARC 
ruled that there is limited evidence that the use of talc based body powder for 
perineal dusting is a possible risk factor for ovarian cancer (Group 2B) - IARC 
Monograph Volume 93 published in 2010. This is not a route of exposure 
relevant to workers and applies only to one specific use of talc. 

Reproductive toxicity 
No data available 
Oral exposure to talc has no effect on the development of the foetus, or 
maternal, or foetal survival (OECD 414, rabbit) 

STOT Single exposure No data available 

STOT Repeated 
exposure  

No organ toxicity observed in repeated dose toxicity tests  
Oral: no adverse effect observed in animal study (Wagner JC et al., 1977) 
Inhalation: no classification for Specific Target Organ toxicity by inhalation 
upon repeat dose exposure is warranted.  Any effects are likely to be non-
specific particle effects rather than a specific intrinsic fibrogenic activity of the 
mineral. 
Dermal: toxicity via the dermal route is not considered as relevant.  
 
Therefore, classification of talc for toxicity upon prolonged exposure by oral 
route, by dermal route or inhalation is not warranted. 

Aspiration hazard No aspiration hazard envisaged 
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SECTION 12. ECOLOGICAL INFORMATION 
 
12.1 Toxicity: No data available on this product. No specific adverse effects known. 
 
12.2 Persistence and degradability: No data available on this product. Products are an inorganic substance and 
therefore are not considered biodegradable. 
 
12.3 Bioaccumulative potential: Not relevant for inorganic substances 
 
12.4 Mobility in soil: Negligible 
 
12.5 Results of PBT and vPvB assessment: Not relevant  
 
12.6 Other adverse effects: No other adverse effects are identified. 
 

SECTION 13. DISPOSAL CONSIDERATIONS 
 
13.1 Waste treatment methods 
Disposal of this product should be in accordance with local and national legislation. 
Where possible, recycling is preferable to disposal. Can be disposed of in compliance with local regulations. 
Dust formation from residues in packaging should be avoided and suitable worker protection assured. Store 
used packaging in enclosed receptacles. The re-use of packaging is not recommended. Recycling and disposal 
of packaging should be carried out by an authorized waste management company. Recycling and disposal of 
packaging should be carried out in compliance with local regulations. 
 

SECTION 14. TRANSPORT INFORMATION 
 
14.1 UN number: Not relevant  
 
14.2 UN proper shipping name: Not relevant  
 
14.3 Transport hazard class(es):  

ADR: not classified 
IMDG: not classified 
ICAO/IATA: not classified 
RID: not classified 
DOT: not classified 

 
14.4 Packing group: Not applicable 
 
14.5 Environmental hazards: Not relevant 
 
14.6 Special precautions for user: No special precautions. 
 
14.7 Transport in bulk according to Annex II of MARPOL 73/78 and the IBC code: Not relevant 
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SECTION 15. REGULATORY INFORMATION 
 
15.1 Safety, health and environmental regulations/legislations specific for the substance or mixture 
 
International legislation/requirements:  
 

Industrial Safety and Health Law: This product does not contain harmful or controlled hazardous 
substances under ISHL. Contains <1% silica. 
 
Toxic Chemical Control Act: This product does not contain chemical substances regulated as toxic, 
observational, restricted or banned under TCCA. 
 
Dangerous Substance Management Law: This product does not contain chemical substances regulated 
under DSML. 
 
Waste Management Law: Ensure to dispose of in accordance with the waste treatment standards 
prescribed in Waste Management Law. 
 

Other regulations based on domestic or foreign laws: The following inventories have been investigated as to 
the publicly available portion of the lists: 
 

MINERAL CAS No. 
EINECS 

(EU) 
AICS 

(Australia) 

CEPA 
(DSL/NDSL) 

(Canada) 

KECI 
Korean Gazette No. 

(Korea) 

ENCS/ISHL 
(Japan) 

Talc 14807-96-6 238-877-9 Yes Yes (DSL) KE-32773 (1)-468 

 

MINERAL 
IECSC 

(China) 
PICCS 

(Philippines) 
TSCA 
(USA) 

Swiss ID No. 
(Switzerland) 

NZIoC 
(New Zealand) 

CSNN 
(Taiwan) 

Talc Yes Yes Yes G-6939 Yes Yes 

 
15.2 Chemical safety assessment 
 Exempted from REACH registration in accordance with Annex V.7. of Regulation (EC) 1907/2006 
 

SECTION 16. OTHER INFORMATION 
 
Data are based on our latest knowledge but do not constitute a guarantee for any specific product features and 
do not establish a legally valid contractual relationship. 
 
16.1. Revision 
- 

 
16.2. Abbreviations 

LD50: Medial lethal dose 
PBT: Persistent bioaccumulative toxic 
vPvB: Very persistent very bioaccumulative 
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OEL: Occupational exposure level 
SDS: Safety data sheet 
STOT: Specific target organ toxicity 

 
16.3. Key literature references 

Baan, R, Straif K, Secretan B, Ghissassi FE and Cogliano V. (2006),  On behalf of the WHO International 
Agency for Research on cancer Monograph Working Group. Carcinogenicity of carbon black, titanium 
dioxide and talc. The Lancet Oncology. 7:295-296. 

Wild, P.; “Lung cancer risk and talc not containing asbestiform fibers: a review of the epidemiological 
evidence”. Occup. Environ. Med. 2006; 63, 4-9. 

Cohrssen, B. and Powell C.H. (2001). Talc. In Patty’s Toxicology, 5th ed., Bingham, E., Cohrssen, B., and 
Powell, C.H., eds., John Wiley & Sons, Inc. NY. pp. 519-538. 

IARC Monographs on the Evaluation of Carcinogenic Risks to Humans Volume 93 (2010) 
Carbon Black, Titanium Dioxide, and Talc. 

Wild, P. and coll; „Effects of talc dust on respiratory health: results of a longitudinal survey of 378 
French and Austrian talc workers“, Occup. Environ. Med. 2008; 65, 261-267. 

USEPA 1992. Health Assessment Document for Talc, Environmental Criteria and Assessment Office, 
Office of Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle 
Park, NC. EPA 600/8-91/217, March 1992. 

P. Leophonte and coll. "La pathologie respiratoire chronique des travailleurs du talc", Rev. Fr. Mal. 
Resp., 1980, 8, 43-45 

S. Endo-Capron and coll. "In vitro response of rat pleural mesothelial cells to talc samples in 
genotoxicity assays (sister chromatid exchanges and DNA repair)" Toxic in vitro, 1993, 7, 7-14. 

P. Wild, M. Refregier, G. Auburtin, B. Carton, JJ. Moulin "Survey of the respiratory health of the workers 
of a talc producing factory", Occup. Environ. Med. 1995, 52, 470-477. 

P. Wild and coll. "A cohort mortality and nested case-control study of French and Austrian talc 
workers" Occup. Environ. Med 2002, 59, 98-105. 

M. Coggiola and coll. "An Update of a Mortality Study of Talc Miners and Millers in Italy", Am. J Indust. 
Med. 2003, 44, 63-69 

 
16.4. Relevant H-statements 
None. 
 
16.5. Social Dialogue on Respirable Crystalline Silica: A multi-sectoral social dialogue agreement on Workers 
Health Protection through the Good Handling and Use of Crystalline Silica and Products Containing it was 
signed on 25 April 2006. This autonomous agreement, which receives the European Commission’s financial 
support, is based on a Good Practices Guide. The requirements of the Agreement came into force on 25 
October 2006. The Agreement was published in the Official Journal of the European Union (2006/C 279/02). 
The text of the Agreement and its annexes, including the Good Practices Guide, are available from 
http://www.nepsi.eu and provide useful information and guidance for the handling of products containing 
respirable crystalline silica. Literature references are available on request from EUROSIL, the European 
Association of Industrial Silica Producers.  
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Disclaimer 
 
This safety data sheet (SDS) is based on the legal provisions of the REACH Regulation (EC 1907/2006; article 31 
and Annex II), as amended. Its contents are intended as a guide to the appropriate precautionary handling of 
the material. It is the responsibility of recipients of this SDS to ensure that the information contained therein is 
properly read and understood by all people who may use, handle, dispose or in any way come in contact with 
the product. Information and instructions provided in this SDS are based on the current state of scientific and 
technical knowledge at the date of issue indicated. It should not be construed as any guarantee of technical 
performance, suitability for particular applications, and does not establish a legally valid contractual 
relationship. This version of the SDS supersedes all previous versions. 
 
Only the original English version is authoritative. 
 
End of the Safety Data Sheet 
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1
 Missing information for Latvia and Croatia. As of 16 January 2018, a European Binding Occupational Exposure Limit is set for respirable crystalline silica 

dust at 0.1 mg/m³ in Directive 2017/2398. 
2 Q : quartz percentage – K=1 
3 Defined for a density of 1 g/cm³, i.e. for minerals with a common density of 2,5 g/cm³, a calculated OEL of 1,25 mg/m³ applies. 
4
 Germany has no more OEL for quartz, cristobalite and tridymite. Employers are obliged to minimize exposure as much as possible, and to follow certain 

protective measures. 
5 Inspection authorities use the ACGIH recommended limit value of 0.025 mg/m³. 
6
 When needed, Maltese authorities refer to values from the UK for OELVs which do not exist in the Maltese legislation. 
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Appendix B. Tilbury Ash Disposal Site 
Data 

B.1. Borehole Logs 

  



Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log

None observed (see Key Sheet)

SG
AP
KW

25/08/2006

30/08/2006

Type & No

Type & No

Inspection pit to 1.20m then cable tool boring to 29.00m.

Records

Records

402.24 18/10/2006 13:22:52
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

Stratum continues to 17.20 m

National Grid
Chainage 0.000

BHC1
Sheet 1 of 3

­
­
­

10.50m0.00m 200mm
29.00m10.50m 150mm

10.50m
29.00m

6.80­7.10 m
Spongy brown
fibrous PEAT.

2.00 B 3

0.80

4.20

5.20

(0.80)

(3.40)

(1.00)

Brown clayey sandy GRAVEL. Sand is fine
to coarse, gravel is angular fine to
coarse of concrete, brick, flint, chalk
and plastic. Occasional cobbles of
concrete.
(MADE GROUND)

Black silty SAND. Sand is fine of ash.
(MADE GROUND)

Soft grey mottled brown CLAY.
(ALLUVIUM)

Very soft grey CLAY.
(ALLUVIUM)

1:50

http://www.esgl.co.uk


Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log

None observed (see Key Sheet)

SG
AP
KW

25/08/2006

30/08/2006

Type & No

Type & No

Inspection pit to 1.20m then cable tool boring to 29.00m.

Records

Records

402.24 18/10/2006 13:22:55
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

Stratum continues to 22.00 m

(Continued from Sheet 1)(Continued from Sheet 1)

National Grid
Chainage 0.000

BHC1
Sheet 2 of 3

­
­
­

14.00 22.80 Water added to aid drilling

10.50m0.00m 200mm
29.00m10.50m 150mm

10.50m
29.00m

*

13.80­14.00 m
Spongy brown
fibrous PEAT.

18.00­19.10 m
Spongy brown
fibrous PEAT.18.20

19.20

D 26

D 27

17.20

(12.00)

(4.80)

Very soft grey CLAY.
(ALLUVIUM)

Soft grey CLAY.
(ALLUVIUM)

1:50

http://www.esgl.co.uk


Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log

None observed (see Key Sheet)

SG
AP
KW

25/08/2006

30/08/2006

Type & No

Type & No

Inspection pit to 1.20m then cable tool boring to 29.00m.

Records

Records

402.24 18/10/2006 13:22:58
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

(Continued from Sheet 2)(Continued from Sheet 2)

National Grid
Chainage 0.000

BHC1
Sheet 3 of 3

­
­
­

10.50m0.00m 200mm
29.00m10.50m 150mm

10.50m
29.00m

22.80 ­24.00 60 mins

20.20
20.20

21.20

22.20

23.20

24.20

25.20

26.20

27.20

28.20

29.00

D 28
U NR

D 29

D 30

D 31

D 32

D 33

D 34

D 35

D 36

D 37

No recovery

22.00

23.20

25.00

29.00

(1.20)

(1.80)

(4.00)

SP

SP

Soft grey CLAY.
(ALLUVIUM)

Grey clayey SAND. Sand fine to coarse.
Occasional cobbles of flint.
(RIVER TERRACE DEPOSITS)

Grey GRAVEL. Gravel is angular to
subangular fine to coarse of flint.
(RIVER TERRACE DEPOSITS)

Recovered as white silty GRAVEL. Gravel
is subangular fine to coarse of very
weak CHALK.
(UPPER CHALK)

EXPLORATORY HOLE ENDS AT 29.00 m

1:50

http://www.esgl.co.uk


Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log

None observed (see Key Sheet)

SG
PM
KW

24/08/2006

25/08/2006

Type & No

Type & No

Hand dug inspection pit to 1.20m then cable tool boring to 18.00m.

Records

Records

402.24 18/10/2006 13:23:08
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

Stratum continues to 18.00 m

National Grid
Chainage 0.000

BHC1A
Sheet 1 of 2

­
­
­

4.50m0.00m 200mm
18.00m4.50m 150mm

4.50m

6.90­7.20 m Dark
brown spongy
fibrous PEAT.

0.00

1.00

2.00

3.00

4.00

4.20

5.20
5.20­5.65

5.70

6.20

7.20

8.20

9.20

B 1

B 2

B 3

B 4

B 5

D 6

D 7
U 8

D 9

D 10

D 11

D 12

D 13

0.80

4.20

5.20

(0.80)

(3.40)

(1.00)

Firm dark brown sandy gravelly CLAY.
Sand is fine to coarse, gravel is
angular to subrounded fine to coarse of
brick, glass and flint.
(MADE GROUND)

Compact dark grey black sandy SILT. Sand
is fine to medium of ash.
(MADE GROUND)

Firm grey mottled brown CLAY.
(ALLUVIUM)

Firm becoming soft dark grey CLAY.
(ALLUVIUM)

1:50

http://www.esgl.co.uk


Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log

None observed (see Key Sheet)

SG
PM
KW

24/08/2006

25/08/2006

Type & No

Type & No

Hand dug inspection pit to 1.20m then cable tool boring to 18.00m.

Records

Records

402.24 18/10/2006 13:23:11
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

(Continued from Sheet 1)(Continued from Sheet 1)

National Grid
Chainage 0.000

BHC1A
Sheet 2 of 2

­
­
­

4.50m0.00m 200mm
18.00m4.50m 150mm

4.50m

14.00­14.20 m
Dark brown

spongy fibrous
PEAT.

17.00­17.80 m
Dark brown

spongy fibrous
PEAT.

10.20
10.20­10.65

10.70

11.20

12.20

13.20

14.20

15.20
15.20­15.65

15.70

16.20

17.20

D 14
U 15

D 16

D 17

D 18

D 19

D 20

D 21
U 22

D 23

D 24

D 25

18.00

(12.80)

Firm becoming soft dark grey CLAY.
(ALLUVIUM)

EXPLORATORY HOLE ENDS AT 18.00 m

1:50

http://www.esgl.co.uk


Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log

None observed (see Key Sheet)

BR
AP
KW

18/09/2006

19/09/2006

Type & No

Type & No

Dando 175
Inspection pit to 1.20m then cable tool drilling to 28.00m.

Records

Records

402.24 18/10/2006 13:23:18
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

Stratum continues to 11.40 m

National Grid
Chainage 0.000

BHC2
Sheet 1 of 3

­
­
­

6.00m0.00m 250mm
6.50m6.00m 200mm

28.00m6.50m 150mm

6.00m
6.50m

28.00m

5.80 m Mottled
brown

6.50­7.50 m
Occasional

fragments of
wood and reeds.

0.00

1.00

2.00

3.00

4.00

5.00

5.80

6.00­6.45

6.40
6.50

7.50

8.50

9.50

B 1

B 2

B 3

B 4

B 5

B 6

D 1

U 2

D 3
D 4

D 5

D 6

D 7

0.50

5.80

(0.50)

(5.30)

(5.60)

SP
Brown very clayey gravelly SAND. Sand is
fine to coarse, gravel is subangular to
rounded fine to coarse of flint.
(MADE GROUND)

Compact black sandy SILT. Sand is fine
to medium of ash.
(MADE GROUND)

Firm to stiff dark grey CLAY.
(ALLUVIUM)

1:50

1 2

http://www.esgl.co.uk


Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log

None observed (see Key Sheet)

BR
AP
KW

18/09/2006

19/09/2006

Type & No

Type & No

Dando 175
Inspection pit to 1.20m then cable tool drilling to 28.00m.

Records

Records

402.24 18/10/2006 13:23:22
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

Stratum continues to 25.00 m

(Continued from Sheet 1)(Continued from Sheet 1)

National Grid
Chainage 0.000

BHC2
Sheet 2 of 3

­
­
­

6.00m0.00m 250mm
6.50m6.00m 200mm

28.00m6.50m 150mm

6.00m
6.50m

28.00m

10.50 m Pockets
of spongy dark
brown fibrous

PEAT.

10.50

11.40

12.00

13.00

14.00

15.00

16.00
16.00­16.45

16.50

17.50

18.50

19.50

D 8

D 9

D 10

D 11

D 12

D 13

D 14
U NR

D 15

D 16

D 17

D 18

5 blows No recovery

11.40

17.50

19.50

(6.10)

(2.00)

Firm to stiff dark grey CLAY.
(ALLUVIUM)

Soft grey CLAY.
(ALLUVIUM)

Dark grey slightly sandy GRAVEL. Sand is
fine to coarse, gravel is subangular to
rounded fine to coarse of flint.
(RIVER TERRACE DEPOSITS)

Light brown grey SAND AND GRAVEL. Sand
is fine to coarse, gravel is subangular

1:50

1 2

http://www.esgl.co.uk


Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log

None observed (see Key Sheet)

BR
AP
KW

18/09/2006

19/09/2006

Type & No

Type & No

Dando 175
Inspection pit to 1.20m then cable tool drilling to 28.00m.

Records

Records

402.24 18/10/2006 13:23:25
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

(Continued from Sheet 2)(Continued from Sheet 2)

National Grid
Chainage 0.000

BHC2
Sheet 3 of 3

­
­
­

6.00m0.00m 250mm
6.50m6.00m 200mm

28.00m6.50m 150mm

6.00m
6.50m

28.00m

20.50

21.50

22.50

23.50

24.50

25.00

26.00

27.00

28.00

D 19

D 20

D 21

D 22

D 23

D 24

D 25

D 26

D 27

25.00

28.00

(5.50)

(3.00)

to rounded fine to coarse of flint.
(RIVER TERRACE DEPOSITS)

Recovered as off white silty GRAVEL.
Gravel is subangular coarse of very weak
white CHALK.
(UPPER CHALK)

EXPLORATORY HOLE ENDS AT 28.00 m

1:50

1

http://www.esgl.co.uk


Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log
SG
AP
KW

30/08/2006

31/08/2006

Type & No

Type & No

Hand dug inspection pit to 1.20m then cable tool boring to 8.00m.
Borehole terminated at 8.00m due to perched water.

Records

Records

402.24 18/10/2006 13:23:35
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

National Grid
Chainage 0.000

BHC2A
Sheet 1 of 1

­
­
­

5.501 Rose to 5.20 m after 20 minutes. Perched water ­

8.00m0.00m 200mm 8.00m

6.50­7.00 m
Driller reports a

peat layer.

0.00

1.00

2.00

3.00

4.00

5.00

5.50

B 1

B 2

B 3

B 4

B 5

B 6

D 7

0.80

5.50

8.00

(0.80)

(4.70)

(2.50)

1

1

Dark brown very clayey gravelly SAND.
Sand is fine to coarse, gravel is
angular to subrounded fine to coarse of
flint, glass and brick.
(MADE GROUND)

Compact dark grey black very sandy SILT.
Sand is fine to medium of ash.
(MADE GROUND)

Firm brown mottled grey CLAY.
(ALLUVIUM)

EXPLORATORY HOLE ENDS AT 8.00 m

1:50

http://www.esgl.co.uk


Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log

None observed (see Key Sheet)

BR
AP
KW

19/09/2006

21/09/2006

Type & No

Type & No

Dando 175
Inspection pit to 1.20m then cable tool boring to 26.00m.

Records

Records

402.24 18/10/2006 13:23:41
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

Stratum continues to 21.50 m

National Grid
Chainage 0.000

BHC3
Sheet 1 of 3

­
­
­

6.00m0.00m 250mm
18.00m6.00m 200mm
26.00m18.00m 150mm

6.00m
18.00m
23.00m

6.90 m
Occasional
pockets of

fibrous wood and
reeds.

0.00

1.00

2.00

3.00

4.00

5.00

6.00

6.50­6.95

6.90
6.90

8.00

9.00

B 1

B 2

B 3

B 4

B 5

B 6

D 1

U 2

D 3
D 4

D 5

D 9

0.60

6.00

7.00

(0.60)

(5.40)

(1.00)

SP
Firm to stiff dark brown sandy gravelly
CLAY. Sand is fine to coarse, gravel is
subangular to subrounded fine to coarse
of flint and brick.
(MADE GROUND)

Compact dark grey to black sandy SILT.
Sand is fine to medium of ash.
(MADE GROUND)

Stiff brown CLAY.
(ALLUVIUM)

Soft dark grey CLAY.
(ALLUVIUM)

1:50

D S

http://www.esgl.co.uk


Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log

None observed (see Key Sheet)

BR
AP
KW

19/09/2006

21/09/2006

Type & No

Type & No

Dando 175
Inspection pit to 1.20m then cable tool boring to 26.00m.

Records

Records

402.24 18/10/2006 13:23:44
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

Stratum continues to 21.50 m

(Continued from Sheet 1)(Continued from Sheet 1)

National Grid
Chainage 0.000

BHC3
Sheet 2 of 3

­
­
­

6.00m0.00m 250mm
18.00m6.00m 200mm
26.00m18.00m 150mm

6.00m
18.00m
23.00m

10.00­11.00 m
Frequent

pockets of
spongy brown
fibrous PEAT

12.00 m
Occasional

fragments of
wood and reeds.

12.40 m Firm
dark grey CLAY.

13.00 m
Becoming very

soft.

10.00

11.00

12.00­12.45
12.00

12.40
12.40

13.00

14.00

15.00

16.00

17.00

18.00

19.00

D 7

D 8

U 10
D 9

D 11
D 12

D 13

D 14

D 15

D 16

D 17

D 18

D 19

(14.50)

Soft dark grey CLAY.
(ALLUVIUM)

1:50
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Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log

None observed (see Key Sheet)

BR
AP
KW

19/09/2006

21/09/2006

Type & No

Type & No

Dando 175
Inspection pit to 1.20m then cable tool boring to 26.00m.

Records

Records

402.24 18/10/2006 13:23:47
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

(Continued from Sheet 2)(Continued from Sheet 2)

National Grid
Chainage 0.000

BHC3
Sheet 3 of 3

­
­
­

6.00m0.00m 250mm
18.00m6.00m 200mm
26.00m18.00m 150mm

6.00m
18.00m
23.00m

20.00

21.00

21.50

22.50

23.00

24.50

25.50

D 20

D 21

D 22

D 23

D 24

D 25

D 26

21.50

23.00

26.00

(1.50)

(3.00)

Soft dark grey CLAY.
(ALLUVIUM)

Dark grey slightly sandy GRAVEL. Sand is
fine to coarse, gravel is subangular to
subrounded fine to coarse of flint.
(RIVER TERRACE DEPOSITS)

Recovered as off white to light grey
silty GRAVEL. Gravel is subangular fine
to coarse of very weak low density
CHALK.
(UPPER CHALK)

EXPLORATORY HOLE ENDS AT 26.00 m

1:50

D
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Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log
SG
AP
KW

31/08/2006

31/08/2006

Type & No

Type & No

Hand dug inspection pit to 1.20m then cable tool boring to 6.00m.

Records

Records

402.24 18/10/2006 13:23:57
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

National Grid
Chainage 0.000

BHC3A
Sheet 1 of 1

­
­
­

5.001 Rose to 4.40 m after 30 minutes. Perched water ­

6.00m0.00m 200mm 4.50m

0.00

1.00

2.00

3.00

4.00

5.00

5.50

B 1

B 2

B 3

B 4

B 5

B 6

D 7

0.70

5.50

6.00

(0.70)

(4.80)

(0.50)

1

1

Stiff brown very sandy gravelly CLAY.
Sand is fine to coarse, gravel is
angular to subrounded fine to coarse of
flint.
(MADE GROUND)

Compact dark grey black sandy SILT. Sand
is fine to medium of ash.
(MADE GROUND)

Firm brown mottled grey CLAY.
(ALLUVIUM)

EXPLORATORY HOLE ENDS AT 6.00 m

1:50

http://www.esgl.co.uk


Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log

None observed (see Key Sheet)

BR
AP
KW

25/09/2006

27/09/2006

Type & No

Type & No

Dando 175
Inspection pit to 1.20m then cable tool boring to 28.00m.

Records

Records

402.24 18/10/2006 13:24:02
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

Stratum continues to 17.00 m

National Grid
Chainage 0.000

BHC4
Sheet 1 of 3

­
­
­

5.50m0.00m 250mm
17.00m5.50m 200mm
28.00m17.00m 150mm

5.50m
17.00m
27.50m

8.50­9.50 m
Frequent

pockets of
spongy brown
fibrous PEAT.

0.00

1.00

2.00

3.00

4.00

5.00
5.00

6.00­6.45

6.50
6.50

7.50

8.50

9.50

B 1

B 2

B 3

B 4

B 5

D 1
B 6

U NR

D 2
D 3

D 4

D 5

D 6

5 blows No recovery

0.40

5.50

6.00

(0.40)

(5.10)

(0.50)

SP
Firm to stiff dark brown sandy gravelly
CLAY. Sand is fine to coarse, gravel is
subangular to subrounded fine to coarse
of flint, brick, metal and concrete.
(MADE GROUND)

Compact dark grey to black slightly
sandy SILT. Sand is fine of ash.
(MADE GROUND)

Firm grey mottled brown CLAY.
(ALLUVIUM)

Soft to very soft grey CLAY.
(ALLUVIUM)

1:50
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Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log

None observed (see Key Sheet)

BR
AP
KW

25/09/2006

27/09/2006

Type & No

Type & No

Dando 175
Inspection pit to 1.20m then cable tool boring to 28.00m.

Records

Records

402.24 18/10/2006 13:24:06
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

(Continued from Sheet 1)(Continued from Sheet 1)

National Grid
Chainage 0.000

BHC4
Sheet 2 of 3

­
­
­

5.50m0.00m 250mm
17.00m5.50m 200mm
28.00m17.00m 150mm

5.50m
17.00m
27.50m

12.50 m
Occasional
pockets of

spongy brown
fibrous PEAT.

10.50

11.00­11.45

11.50

12.50

13.50

14.50

15.50

16.50­16.95

17.00

18.00

19.00

D 7

U NR

D 8

D 9

D 10

D 11

D 12

U NR

D 13

D 14

D 15

5 blows No recovery

7 blows No recovery

17.00

(11.00)

(3.00)

Soft to very soft grey CLAY.
(ALLUVIUM)

Soft grey slightly sandy CLAY. Sand is
fine.
(ALLUVIUM)

1:50

D S
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Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log

None observed (see Key Sheet)

BR
AP
KW

25/09/2006

27/09/2006

Type & No

Type & No

Dando 175
Inspection pit to 1.20m then cable tool boring to 28.00m.

Records

Records

402.24 18/10/2006 13:24:09
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

(Continued from Sheet 2)

National Grid
Chainage 0.000

BHC4
Sheet 3 of 3

­
­
­

5.50m0.00m 250mm
17.00m5.50m 200mm
28.00m17.00m 150mm

5.50m
17.00m
27.50m

20.00

21.00

22.00

23.00

24.00

25.00

26.00

27.00

28.00

D 16

D 17

D 18

D 19

D 20

D 21

D 22

D 23

D 24

20.00

21.00

25.00

28.00

(1.00)

(4.00)

(3.00)

Dark grey slightly sandy GRAVEL. Sand is
fine to coarse, gravel is subangular to
subrounded medium to coarse of flint.
(RIVER TERRACE DEPOSITS)

Grey brown very sandy GRAVEL. Sand is
fine to coarse, gravel is subangular to
subrounded fine to coarse of flint.
(RIVER TERRACE DEPOSITS)

Recovered as off white slightly silty
GRAVEL. Gravel is subangular medium to
coarse of very weak low density CHALK.
(UPPER CHALK)

EXPLORATORY HOLE ENDS AT 28.00 m

1:50

D
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Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log
SG
PM
KW

31/08/2006

31/08/2006

Type & No

Type & No

Hand dug inspection pit to 1.20m then cable tool boring to 6.00m.

Records

Records

402.24 18/10/2006 13:24:19
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

National Grid
Chainage 0.000

BHC4A
Sheet 1 of 1

­
­
­

6.001 Rose to 4.40 m after 20 minutes. ­

6.00m0.00m 200mm 4.50m

0.00

1.00

2.00

3.00

4.00

5.00

6.00

B 1

B 2

B 3

B 4

B 5

B 6

D 7

0.70

5.50

6.00

(0.70)

(4.80)

(0.50)
1

1

Stiff dark brown sandy gravelly CLAY.
Sand is fine to coarse, gravel is
angular to subrounded fine to coarse of
brick, concrete and flint.
(MADE GROUND)

Compact dark grey black sandy SILT. Sand
is fine to medium of ash.
(MADE GROUND)

Firm brown mottled grey CLAY.
(ALLUVIUM)

EXPLORATORY HOLE ENDS AT 6.00 m

1:50

http://www.esgl.co.uk


Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log

None observed (see Key Sheet)

BR
AP
KW

27/09/2006

29/09/2006

Type & No

Type & No

Dando 175
Inspection pit to 1.20m then cable tool boring to 27.50m.

Records

Records

402.24 18/10/2006 13:24:25
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

Stratum continues to 20.00 m

National Grid
Chainage 0.000

BHC5
Sheet 1 of 3

­
­
­

5.50m0.00m 250mm
18.00m5.50m 200mm
27.00m18.00m 150mm

5.50m
18.00m
27.00m

7.00 m
Occasional

pocket of spongy
dark brown

fibrouns PEAT.

8.00 m
Occasional
pockets of

fibrous reeds.

0.00

1.00

2.00

3.00

4.00

5.00

5.50

6.00

6.40
6.40

7.00

8.00

9.00

B 1

B 2

B 3

B 4

B 5

B 6

D 1

D 2

D 3
D 4

D 5

D 6

D 7

0.30

5.50

6.00

(0.30)

(5.20)

(0.50)

SP
Stiff dark brown sandy gravelly CLAY.
Sand is fine to coarse, gravel is
angular to subrounded fine to coarse of
flint and brick.
(MADE GROUND)

Compact dark grey to black slightly
sandy SILT. Sand is fine of ash.
(MADE GROUND)

Very stiff orange brown CLAY.
(ALLUVIUM)

Soft dark grey CLAY.
(ALLUVIUM)

1:50
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Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log

None observed (see Key Sheet)

BR
AP
KW

27/09/2006

29/09/2006

Type & No

Type & No

Dando 175
Inspection pit to 1.20m then cable tool boring to 27.50m.

Records

Records

402.24 18/10/2006 13:24:28
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

(Continued from Sheet 1)(Continued from Sheet 1)

National Grid
Chainage 0.000

BHC5
Sheet 2 of 3

­
­
­

5.50m0.00m 250mm
18.00m5.50m 200mm
27.00m18.00m 150mm

5.50m
18.00m
27.00m

13.00 m
Becoming very

soft.

10.00

11.00

12.00

12.40
12.40

13.00

14.00

15.00

16.00

17.00

17.50
17.50

18.00

19.00

D 8

D 9

D 10

D 11
D 12

D 13

D 14

D 15

D 16

D 17

D 18
D 19

D 20

D 21

(14.00)

Soft dark grey CLAY.
(ALLUVIUM)

1:50

D S
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(m)
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Time        Tools usedFrom to (m)
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Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log

None observed (see Key Sheet)

BR
AP
KW

27/09/2006

29/09/2006

Type & No

Type & No

Dando 175
Inspection pit to 1.20m then cable tool boring to 27.50m.

Records

Records

402.24 18/10/2006 13:24:31
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

(Continued from Sheet 2)

National Grid
Chainage 0.000

BHC5
Sheet 3 of 3

­
­
­

5.50m0.00m 250mm
18.00m5.50m 200mm
27.00m18.00m 150mm

5.50m
18.00m
27.00m

20.00

21.00

22.00

23.00

24.00

25.00

26.00

27.00

D 22

D 23

D 24

D 25

D 26

D 27

D 28

D 29

20.00

21.00

24.00

27.00

(1.00)

(3.00)

(3.00)

Dark grey clayey sandy GRAVEL. Sand is
fine to coarse, gravel is angular to
subangular fine to coarse of flint.
(RIVER TERRACE DEPOSITS)

Orange brown sandy GRAVEL. Sand is fine
to coarse, gravel is subangular to
rounded fine to coarse of flint.
(RIVER TERRACE DEPOSITS)

Recovered as off white silty GRAVEL.
Gravel is subangular fine to coarse of
very weak low density CHALK.
(UPPER CHALK)

EXPLORATORY HOLE ENDS AT 27.00 m

1:50

D
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(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log
SG
AP
KW

31/08/2006

04/09/2006

Type & No

Type & No

Inspection pit to 1.20m then cable tool boring to 29.50m.

Records

Records

402.24 18/10/2006 13:24:41
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

Stratum continues to 18.80 m

National Grid
Chainage 0.000

BHC6
Sheet 1 of 3

­
­
­

10.00m0.00m 200mm
29.50m10.00m 150mm

10.00m
29.50m

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00
7.00­7.45

7.50

8.00

9.00

B 1

B 2

B 3

B 4

B 5

B 6

D 7

D 8
U 9

D 10

D 11

D 12

0.80

5.00

6.00

(0.80)

(4.20)

(1.00)

1

SP
Firm to stiff dark brown sandy gravelly
CLAY.  Sand is fine to coarse,  gravel
is subangular fine to medium of flint.
(MADE GROUND)

Black very silty SAND/Very sandy SILT.
Sand is fine of ash.
(MADE GROUND)

Stiff orange mottled brown CLAY.
(ALLUVIUM)

Soft grey CLAY.  Occasional fine gravel
size fragments of reeds and wood.
(ALLUVIUM)

1:50

1 2
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Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log
SG
AP
KW

31/08/2006

04/09/2006

Type & No

Type & No

Inspection pit to 1.20m then cable tool boring to 29.50m.

Records

Records

402.24 18/10/2006 13:24:44
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

Stratum continues to 20.30 m

(Continued from Sheet 1)(Continued from Sheet 1)

National Grid
Chainage 0.000

BHC6
Sheet 2 of 3

­
­
­

20.001 Rose to 7.50 m after 20 minutes. ­

10.00m0.00m 200mm
29.50m10.00m 150mm

10.00m
29.50m

12.00 m Plastic
dark brown grey

clayey PEAT.

13.00 m Plastic
dark brown grey

clayey PEAT

16.00 m Frequent
wood fragments.

10.00

11.00

12.00
12.00­12.45

12.50

13.00

14.00

15.00

16.00

17.00
17.00­17.45

17.50

19.00

D 13

D 14

D 15
U 16

D 17

D 18

D 19

D 20

D 21

D 22
U 23

D 24

D 25

18.80

(12.80)

(1.50)

1

Soft grey CLAY.  Occasional fine gravel
size fragments of reeds and wood.
(ALLUVIUM)

Dark grey very clayey SAND.  Sand is
fine to coarse.
(RIVER TERRACE DEPOSITS)

1:50

1 2
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Time

(m)

Ground Level

Water

Logged

Time        Tools usedFrom to (m)

Checked

Equipment, Methods and Remarks

Backfill/

Coordinates

Chiselling
Depths (m)

Samples and Tests

Project

to

No. Post strike behaviour Depth sealed

Project No.
Carried out for

Diameter Casing Depth

Strata
Depth Date Time Depth,Level Legend

Start

End

(Thickness)Casing Water

Groundwater Entries
Struck

Notes: For explanation of symbols and

Instruments

(m)

abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Description

Depth from

Borehole

Scale

Depth Related Remarks *

Drilled

Depth Date
Casing

Borehole Log
SG
AP
KW

31/08/2006

04/09/2006

Type & No

Type & No

Inspection pit to 1.20m then cable tool boring to 29.50m.

Records

Records

402.24 18/10/2006 13:24:47
(c) ESGL www.esgl.co.uk

Tilbury Power Station

G6076
RWE NPower

(Continued from Sheet 2)(Continued from Sheet 2)

National Grid
Chainage 0.000

BHC6
Sheet 3 of 3

­
­
­

20.001 Rose to 7.50 m after 20 minutes. ­

10.00m0.00m 200mm
29.50m10.00m 150mm

10.00m
29.50m

20.30 ­21.20 60 mins
22.00 ­23.00 120 mins

20.00

21.00

22.00

23.00

24.00

25.00

26.00

27.00

28.00

29.00

D 26

D 27

D 28

D 29

D 30

D 31

D 32

D 33

D 34

D 35

20.30

21.20

22.00

25.30

27.50

29.50

(0.90)

(0.80)

(3.30)

(2.20)

(2.00)

Dark grey very clayey SAND.  Sand is
fine to coarse.
(RIVER TERRACE DEPOSITS)

Dark brown slightly clayey gravelly
SAND. Sand is fine to coarse, gravel is
subangular to rounded fine to coarse of
flint.
(RIVER TERRACE DEPOSITS)

Dark grey slightly sandy GRAVEL. Sand is
fine to coarse, gravel is angular to
subangular fine to coarse of flint.
Occasional cobbles of flint.
(RIVER TERRACE DEPOSITS)

Brown SAND and GRAVEL. Sand is fine to
coarse, gravel is angular to subangular
fine to coarse of flint.
(RIVER TERRACE DEPOSITS)

Recovered as off white slightly silty
GRAVEL.  Gravel is angular to subangular
fine to coarse of very weak chalk.
(UPPER CHALK)

Recovered as off white very silty
GRAVEL. Gravel is subangular to
subrounded. fine to coarse of very weak
CHALK.
(UPPER CHALK)

EXPLORATORY HOLE ENDS AT 29.50 m

1:50

2

http://www.esgl.co.uk
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Appendix C. Rainham Landfill Data 

C.1. Borehole Logs 
 

  



Home   » Our data   » OpenGeoscience  »  Borehole scans  »  Terms & conditions

Gateway to the Earth

Borehole scans terms and conditions
1. The ownership and copyright of the Borehole Scans (hereinafter referred to as 'the Records') will at all 

times be retained by Natural Environment Research Council (NERC) and/or the commissioning authority 
under whose auspices the relevant work was carried out.

2. The Records are supplied on a non-exclusive basis, for use by you/your organisation. The Records may 
only be used for: 

personal/private use
academic activities
internal business purposes
commercially, in reports

3. Extracts of materials derived from the Records may be reproduced in analogue (paper/hardcopy) and/or 
in any non-queryable electronic format (e.g. within an appropriately secured .PDF document) in 
connection with the activities described at point 2 above.

4. Subject to any prior written arrangements with BGS, no part of any of the Records may be traded, sold or 
in any other way supplied/made available to any third party as part of any commercial (fee bearing) 
record provision or information service.

5. The following acknowledgement should accompany material derived from the Records under 3 above: 
"Based upon records provided by British Geological Survey (NERC)."

6. The Records are provided "as-is" on the understanding that they has been created using data capture 
standards and methodologies considered appropriate at the time of their creation. The Records have not 
been subjected to current British Geological Survey (hereinafter referred to as 'BGS') standards of 
scrutiny and approval.

7. BGS gives no warranty as to the quality or accuracy of the Records or the medium on which they are 
provided or their suitability for any use. All implied conditions relating to the quality or suitability of the 
Records and the medium, and all liabilities arising from the supply or use of the Records and for any 
reliance on results arising out of use of the Records (including any liability arising in negligence) are 
excluded to the fullest extent permitted by law. You are expected to operate suitable anti-virus software 
before accessing Records on your computer system. You are responsible for ensuring that the form of the 
Records is compatible with your computer system and/or with any other data with which the Records are 
to be used.

8. BGS gives no warranty as to the accuracy or completeness of Records in the form in which they are 
cached or downloaded to your computer, as this may be affected by on-line conditions over which BGS 
has no control, nor any warranty with regard to the continued provision of the Records.

By clicking on the search button below you accept the terms and conditions of using this service.

Search onshore borehole records

Page 1 of 1Borehole scans terms and conditions | British Geological Survey (BGS)

11/09/2018https://www.bgs.ac.uk/data/boreholescans/terms.html
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