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Learning from Grange-over Sands

PWI — Water management on the railway
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“Amongst the many important works connected with the construction of a railway, it is
doubtful whether any require more attention, experience and knowledge than the

earthworks”

“The hidden and insidious enemy — water. Wherever water is known or suspected to
exist, its immediate source should be traced, and every possible means adopted of

diverting it from slopes.”

Railway Construction (2nd Edition) 1864 (available from the Institution of Civil

Engineers (ICE) library)
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Site Location
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Extract from Ordnance Survey map showing location of the accident at Grange-over-Sands (Figure: RAIB)
accil G B)I
OFFICIAL-SENSITIVE




OFFICIAL-SENSITIVE

Main Site Features of Derailment
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Plan showing main features of site (Image: RAIB witflidRAIB annotations)
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Decembr 2023 o
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Flooding at Grange-over-Sands Golf Club (Image: Leglljje 6Micklethwaite)
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1851 - Original Specification

XXV That, subject to any Waiver or Alteration to be a]]owed and Provisicn a3
approved as aforesaid, the said Company shall form in the Embankment {:,f;;?:%ay_.
or Viaduct for carrying the said Railway across the Winster Bay not '
less than Four Openings, of Twenty Feet wide each, for the free Ingress
and Egress and Scour of the Tides and Flood Water, with a clear Head-
way under each of the said Openings of not less than Ten Feet each,
between High-water Mark of ordinary Spring Tides and the Soffit of
the said Embankment or Viaduct. .

XXVI. That _neither of the said Three Viaducts or Embankménts Not to de-
for carrying the said Railway across the said Estuary of the Leven, the :’t‘fl:iti’;ncz‘;_'
said Kent Estuary, or-the Winster Bay shall be so constructed as to viaduets,
deviate from the Black continuous Line shown on the Plan deposited &e., without
at the Admiralty, without the previous Consent of the said Lord High :il?ieg:n?f
Admiral or the said Commissioners, signified in Writing under the Hand ralty,
of the Secretary of the Admiralty, and then only in accordance with

such Consent.

Extract from Ulverston and Lancaster Railway Act 1851
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1855 — Embankment Construction

Yection of Embankment along the shore of the Kent Estvary.

Figure from Minutes of the Proceedings of the ICE Vol. 14, Issue 1855: Session 1854-1855
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Tidal Gates

Meathop fell

Tidal Gates River Winster (Image: RAIB with RAIB annotations)

OFFICIAL-SENSITIVE




OFFICIAL-SENSITIVE

Seldom Seen Culvert

Seldom ggeelnl Culvert (Images: RAIB)
Lancashire Sheet XVII Published 1893 OFFICIAL-SENSITIVE
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Land reclaimed following construction

Point of derailment
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Figure showing areas of land reclaimed following railway construction (Figure: RAIB)
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1857 - First Indication of Issues
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1874 — River Winster Drainage
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Training Walls (Images from River Winster and Meathop Drajn Investigation:
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1899 - Changes to landward drainage management
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Later Biro sketch found with 1899 agreement Siide 16 (I:!AI B)I



OFFICIAL-SENSITIVE

1902 - Council buy foreshore from Duchy of Lancaster

Copy of Plan with 1902 agreement of foreshore land purchase @:; PaN B)I
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Movement of the Rivers Kent and Winster
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1920’s/30’s — Reclamation of Meathop Marsh as part of work relief for the unemployed
1940’s — Railway company stopped maintaining the outflow channel at the Seldom Seen Culvert

1950’s — Construction of alternative channel throughways at Kent/Arnside Viaduct may also have

contributed led to fixing of the River Kent to the east side of the bay

1950’s — Extensive correspondence between the Golf Course, Local council, and British Railway
attempts to reopen and keep open the Seldom Seen Culvert open via dredging/excavation, but

channel continually silts up shortly after any works are completed

1967 — Report produced for local authority suggests to divert all water towards the River Winster

— fails due to disagreement between parties involved as to cost

1972 — Permanent pipe constructed through embankment to allow pumping of flood wate(,;;Ad B)I
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1964 1974 River Wmster Tralnlng WaIIs extended
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1996 — Railtrack and Golf Club enter correspondence over the drainage and easement costs
1998 — Parts of River Winster Training walls removed to attempt to help drainage
2003 — Golf Club and EA correspond over creating a new discharge channel for drainage

2015 — Correspondence by local MP to the Chief Executive of Network Rail about ongoing
drainage issues — discussions between all local stakeholders start to take place, Network Rail,
Grange Golf Club, Environment Agency, Cumbria County Council, Marine Management

Organisation, Natural England, South Lakeland Council and others....

2016 — Report produced for Network Rail looking at long term options —tempory pipe put in

place to aid with pumping

2020 — Outlet ch | to Seldon Seen Culvert re- d but had silted in by 2021
utlet channel to Seldon Seen Culvert re-opened but had silted up again by (':‘)A'BDI
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Temporary Pipe IaIIation and_Subseqent Damage

Installation of Tempory Pipe (Image: Network Rail) Damage to Pipe (Image: Network Rail)
Slide 22
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2024 - Pumping arrangements
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Pumping arrangements at time of derailment (Figure: RAIB)
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2024 — Derailment

Slide 24
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Void under track that caused the derailment (Image: Network Rail with RAIB annotations)
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Increased rainfall

Z Met Office Source: HadUKP Creation Date: 05/04/2025 06:02  © Crown copyright o)

Rainfall Amount North West England

Annual 1873 to 2024
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Met Office Hadley Centre NW England Precipitation (Figure: Met Office)
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Changes in land management

Leaky barriers

/

Headwater drainage
management

Cross-slope woodland:

Catchment woodland

Riparian woodland Run-off pathway
management

Fleodplain and floodplain
wetland restoration

Soil and land
management

Soil and land
management e Offline storage areas

River restoration

Saltmarsh, mudflats and

Floodplain woodlands
managed realignment

Saltmarsh, mudflats and
managed realignment

Sand dune management

Beach nourishment

Working with Natural Processes Evidence Project from source to sea — Evidence Directory SC150005 @:;
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Use of attenuation to prevent flooding

Slowing the Flow after heavy rainfall

Storm duration
€ >

Inflow / Non - Attenuated Outflow

= Target discharge rate to prevent flooding

NFM measures
‘Slow the Flow’

Time (typically 1-2 days) ——

Attenuated Flow (Figure: Slow the Flow © - https://slowtheflow.net)
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Decisions made in isolation but in “good faith” can have far reaching effects

Increasing fragmentation/reorganisations of Private and Public bodies can lead to a

loss of corporate memory, especially of written records and past agreements
Relevant records can be held by many stakeholders, not just the obvious ones

Who becomes the Controlling/Guiding mind in situations with multiple

stakeholders and areas of responsibility?

The UK faces increased climate challenges and reduced budgets — can we treat the

underlying causes of these issues, just the symptoms or mitigate the

?
consequences: (I:%AIBDI
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“We are all aware that Britain is increasingly seeing more incidents of severe
weather, and this presents a constant challenge to the safety and reliability of the
railway. As the report details, this is particularly apparent in regard to earthworks —
some of which are more than 150 years old — and drainage, as our country
experiences more heavy rainfall and flooding. Rebuilding thousands of miles of
earthworks is simply not practicable, so we must look at how we manage the risk

and what measures we must take to keep trains running and passengers safe.”

Andrew Haines - Interim report on Stonehaven to Secretary of State for Transport

August 2020
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