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High Level View

Taking into account size of site, history of contaminating industrial usage and inventory of
hazardous chemicals known to be present

Site known to contain large amount of chemicals highly toxic to marine life
Ground still contaminated — e.g. high levels of hydrocarbons (what is the source?)

Therefore assumption has be that any work on the site is likely to cause environmental
damage or at least reduce resilience of the local environment to damage

All operations should be carried out on this assumption — now and going forward

Development process looks too cheap and too quick



Recommendations

Revisit environmental risk assessments

Based on cumulative not individual risk

Request DEFRA/EA/CEFAS to carry out an audit of the
contamination within and entering the River Tees Estuary

Request MMO to publish cumulative contamination within
sea disposal sites off the River Tees

Use this data to request funding to protect the environment



The Chemical Risks

* Above ground
- Reaction — fire, explosion

Presence — protection
Mainly removed (COMAH)?

* Below ground
~ Historic - >100 years of coke production
Recent — release of above ground chemicals



Risk Assessment
* SPR — Source Pathway Receptor

~ Asbestos on ground — wind — humans: cap with soil
* CSM — Conceptual Site Model



Decontamination

then Demolition
* Environment Agency

8 August 2019

“These
decontamination
operations should be
completed prior to any
demolition or longer
term restoration of the
site.”
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South Bank History

South Industrial Zone En vir o n men ta | Statement - July 202 0 - Volume 3 - Technical Appendices - Appendices to Chapter H - (Ground Conditions and Remediation)
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South Tees Site - 2019

Considerable inventory of hazardous chemicals

Complex contaminated remaining structures, both
above and below ground

Long history of industrial use — expect hazards

Multiple known and unknown pathways to
contaminate river and sea
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Similar Sites

* The Avenue Coke Works, Chesterfield (98Ha)

~£172million (£85million remediation)
10years to remediate (2" attempt) to housing
2million tonnes of soil decontaminated (“cooked”)

* St Anthony’s Tar Works, Newcastle (4Ha)
st attempt 2000, 3 attempt 2016 4 years
Impermeable barrier around site to break pathway

* Greenbank Gas Works, Blackburn
Bioremediation 10 year project

The Avenue Landscaping and Remediation Project - https://www.gov.uk/government/news,
The Avenue Coking Works Remediation -

iation-project-one-of-the-uks-most-significant-brownfield-projects
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https://www.gov.uk/government/news/the-avenue-landscaping-and-remediation-project-one-of-the-uks-most-significant-brownfield-projects

St Anthony’s Tar Works

https://www.flickr.com/photos/monkchester/33971702636/in/album-72157664029388403/
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Non-aqueous Phase Liquid (NAPL)

* NAPL = Non-Aqueous Phase Liquid

Does not mix with water and remains as a separate phase
Coal tar / petroleum hydrocarbons and chlorinated solvents

* Hydrocarbon NAPL

Composed of different hydrocarbons
Hydrocarbons have different solubilities

* Transport
Directly — driven by density difference (sinks in ground) and direction of water flow
Individual components solublised in groundwater
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Dense NAPL (DNAPL)

* DNAPL = NAPL that is more dense than water
~ Coal Tar, Chlorinated solvents — PCE, TCE, TCA

Single-component products

* South Bank Quay Historic Uses

Coking ovens — dense coal tar Capillary
: _ held ——
Heavy fuel oil storage — heavy fuel oil residuals of

Environment Agency 2003 — R&D Pulbication 133 — An illustrated handbook of DNAPL transport and fate in the
sssssssss



DNAPLs are Complex — 1

* DNAPLs can be trapped

~

Depends on aperture sizes

* Increasing the aperture
May release DNAPL to move
Explosions may rearrange ground
Freeing DNAPL to move again

Environment Agency 2003 — R&D Pulbication 133 — An illustrated handbook of DNAPL transport and fate in the
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DNAPLs are Complex — 2

* DNAPLs are mixtures

Measured concentrations of most toxic
components can/do increase over time

Release depends on solubility of other
component and mass fraction

* DNAPLs can remain contaminating for
decades

Due to low solubility (non-aqueous)

Environmen t Agency 2003 — R&D Pulbication 133 — An illustrated handbook of DNAPL transport and fate in the
subsurface
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EA Handbook — DNAPLs Sink —
Coal Tar 1

Environment Agency 2003 — R&D Pulbication 133 — An illustrated handbook of DNAPL transport and fate in the
subsurface
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EA Handbook — DNAPLs Sink —
Coal Tar 2

Environment Agency 2003 — R&D Pulbication 133 — An illustrated handbook of DNAPL transport and fate in the subsurface
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NAPLs in Water Courses

* In the Tees any DNAPL will be hidden by turbidity or
sediment

* On a small clear water course coal tar can be seen:

Hydrocarbon staining on far bank

DNAPL Coal tar on bed of river (+ house bricks for scale) — in
flood event this DNAPL will get dispersed downstream (perhaps
several Km)

Emergence of DNAPL at discrete points in river bed, that then
runs down topography of riverbed to collect in pools

Photographs provided by Dr Michael Rivett, GroundH20 Plus Ltd, Birmingham (rivett@groundh2oplus.co.uk )
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NAPL Remediation

* Either

~

Remove all coal tar
* Quickly pyrolysis (heat soil to high temperature)
* Slowly either bioremediation or water circulation

* Or
~ Entomb all coal tar plus clean / monitor any water present

* Cap surface and make an underground wall between coal tar source and
clean ground / water
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South Bank Source of Coal Tar

By Products and Ancillary Buildings Demolition - Planning Application Stage - Method Statement and Phased Sequence of Works

2021
200t Coal tar
400t Tar/naptha/ammoniacal
liquid
500t Coal tar residue
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Non-aqueous /
insoluble material
present in water
across South Bank
Site

Multiple sources:
DNAPL on site

DNAPL SBCO
Fuel tanks

South Bank, Teesworks, Redcar - Detailed Quantitative Risk Assessment - South Tees Development Corporation - Document Ref: 10035117-AUK-XX-XX-RP-ZZ-0331-02-SB_DQRA - Revision: 02 - SEPTEMBER 2021 - 30

Arcadis
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Risk Assessment
* SPR — Source Pathway Receptor

~ Asbestos on ground — wind — humans: cap with soil
* CSM — Conceptual Site Model
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Outline Conceptual Site Model

Removes risk to water based on:

Dilution & Water brackish

Approach not appropriate for DNAPLs
(require specialist removal or
remediation)

* Hasn’t considered risks to sensitive
local receptors e.g. SSSI, RAMSAR
River Tees as they are removed from
CSM!

* Orrisks from creating additional
pathways to sensitive receptors (e.g.
piling, explosives or dredging activities)

* Tidal Flats groundwater source and
pathway-— hydraulic continuity with the
river/sea

SOUTH BANK PRIORITY AREA, FORMER STEELWORKS, REDCAR, Enabling Earthworks and Remediation Strategy Report, South Tees Development Corporation, Report NO. 10035117-AUK-XX-XX-RP-ZZ-0271-02-South Bank Priority Strategy, Arcadis May
2021 34



Hasn't taken account
of additional pathways
— e.g. through piling.

* DNAPLs also
closer to River Tees

* End state —risks to
humans

* Not construction —
highest risk to
environment

* |Incorrect isolation
of NAPLs

South Bank, Teesworks, Redcar - Detailed Quantitative Risk Assessment - South Tees Development Corporation - Document Ref: 10035117-AUK-XX-XX-RP-ZZ-0331-02-SB_DQRA - Revision: 02 - SEPTEMBER 2021 -

Arcadis 3 5



Revised Conceptual Model showing risks to
river/marine receptors (eapnapL + Arcadis South Bank)

South Bank

Coke

Ovens

Site
South_Bank, Teesworks, Redcar - Detailed Quantitative Risk Assessment - South Tees Development Corporation - Document Ref: 10035117-AUK-XX-XX-RP-ZZ-0331-02-SB_DQRA - Revision: 02 - SEPTEMBER 2021 -
é;cv?golzment Agency 2003 — R&D Pulbication 133 — An illustrated handbook of DNAPL transport and fate in the

subsurface
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Cleaned
Material

@Replaced
. Contaminated

Material
Left in place
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Summary

* South Tees Site was a contaminated site
* Teesworks will be a contaminated site
* Has/ls enough been/being done to protect the environment?

* Measurement / monitoring should be based on known historical
iIndustry

* Measurement / monitoring should not be stopped just because
current measurements do not find a known historical contaminant
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Recommendations

Revisit environmental risk assessments

Based on cumulative not individual risk

Request DEFRA/EA/CEFAS to carry out an audit of the
contamination within and entering the River Tees Estuary

Request MMO to publish cumulative contamination within
sea disposal sites off the River Tees

Use this data to request funding to protect the environment
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