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View the Schedule as a text file

Setup & Control:
Web portal control
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Long-term monitoring

Alntegrated observations are required
to characterise complex 4D systems.

ALong-term field experiments are key
to developing new observing and
modelling approaches.

A Linked geophysical-geodetic-
geotechnical approaches are leading
to novel solutions (e.g. landslide early
warning systems i LEWS)

Landslide driven by moisture/rain ——
wetter =loss of suction +strength ew..
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PRIME TECHNOLOGY FOR ENHANCED COAL TIP ASSESSMENT

Site background

A Disused coal tips from legacy coal mining activities
I Landslides/avalanches of coal waste, especially during heavy rainfall
I Significant safety hazards for residents and infrastructure
A Welsh Government Coal Tip Safety Taskforce identified >2500 disused coal tips
I Due to a significant landslip in Tylorstown after the 2020 storms.
Alnstability within post-mining activities can be invisible to surface surveys and inspections.
I Great challenges to land management and hazard remediation

— o —

Tylorstown landslip
(Rhondda Cynon Taf (RCT) County Borough Council, 2022)
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PRIME TECHNOLOGY FOR ENHANCED COAL TIP ASSESSMENT

Site background

A Location: Wattstown Main (National), Rhondda Cynon Taf County Borough
A Slumping and bulging areas seen, mixed vegetation and surface drainage issues




PRIME TECHNOLOGY FOR ENHANCED COAL TIP ASSESSMENT

Objectives

A Demonstrate PRIME for operational monitoring of disused coal tips
I Track subsurface drainage and ground movement processes

APRIME system deployment and commissioning h

AOperational monitoring for a period of 24 months it

I Investigate seasonal cycles of moisture driven subsurface changes
A Provide web-based delivery of PRIME information
APRIME TRL assessment for coal tip monitoring




PRIME TECHNOLOGY FOR ENHANCED COAL TIP ASSESSMENT

Survey design

Legends

v Tiltmetres
< Corner reflectors
® ERTL1

ERT L2

ERT L3

ERT L4

ERT L5

ERT L6

ERT LY

ERT L8

A8x ERT survey lines
I 256 electrodes @ 3 m spacing
I Daily acquisition
A6x Moisture/matric potential sensor nodes

I 0.2m,05mb.g.l
A?x corner reflectors




PRIME TECHNOLOGY FOR ENHANCED COAL TIP ASSESSMENT

Site installation (June 2023)
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PRIME system performance

Reciprocal error density distribution
- All showing concentrated density around 0%

- Indication of good measurement

Contact resistance

- low : good electrical contact
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PRIME TECHNOLOGY FOR ENHANCED COAL TIP ASSESSMENT

PRIME system performance

Contact resistance
- low : good electrical contact

Reciprocal error

- difference between forward
and backward measurement
- ideally < 5%

Injected voltage
- depends on range of in-situ
resistivity
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PRIME system performance
Battery health data

5 ion effici Data availability -
- rowergeneration efliciency o - Automated data telemetry
- Reduced measurement frequency In winter
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MONITORING OUTCOME

Baseline resistivity model
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MONITORING OUTCOME

4D Time-lapse inversion
Percentage change of resistivity model

ly rainfall

Temperature Dail
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Cold winter condition

Resistivity increases when
soil temperature decreases
Y O pr'Y

Future work

Apply temperature correction
based on calibrated temperature
model (affects top 5Sm mostly)



MONITORING OUTCOME

Slope drainage 1
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MONITORING OUTCOME

Near surface condition of landslip region (L4L8)

A Influence from surface temperature, rainfall and root uptake

o Root uptake during summer
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Daily rainfall

MONITORING OUTCOME

Preferential flow path beneath landslip region

Influence from rainfall infiltration Correlation with soil moisture content
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Future work: Apply temperature correction based on calibrated temperature model —



MONITORING OUTCOME

Preferential flow path beneath landslip region
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MONITORING OUTCOME

Preferential flow path beneath landslip region
- Different perspective

Influence from rainfall infiltration

Daily rainfall
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Future work: Apply temperature correction based on calibrated temperature model



Corner reflectors

A Reflectors shown as bright white dots in
radar image

I Signal is reflected well compared to
the vegetated area (darker)

AOngoing work

I  InSAR to determine surface
deformation

I At least 6 months of data required for
reliable interpretation

AIncidents
I 2 CR vandalised after 2 months



