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1.  Name and situation of tailings disposal facility: 

Clemows Valley Tailings Dam 

Baldhu 

Truro 

Cornwall 

National Grid Reference: SW 773422 

 

2.  Name and address of Competent Person under Part IV Regulation 18: 

Mr M. Cambridge 

Cantab Consulting (Kent) Ltd 

51 Albert Road 

Ashford 

Kent TN24 8NU 

Telephone: 01233 646186 

Mobile: 07713064508 

 

3. Qualifications of Inspecting Engineer: 

Competent Person under Mines and Quarries (Tips) Regulation 1971 

Member of the All Reservoirs Panel under Reservoirs Act 1975 (Expiry 14
th
 August 2019) 

 

4.  Name and address of Owner who appointed the Competent Person: 

Wheal Jane Ltd 

Old Mine Offices 

Wheal Jane 

Baldhu 

Truro 

Cornwall TR3 6EE 

Telephone: 01872 562000 

 

5.  Name and address of Enforcement Authorities: 

Ms S. Bowkett 

Natural Resources 

Planning and Regeneration 

Cornwall Council 

TR1 3AY 

Tel: 01872 324426 

Mobile: 07973813777 

 

Mr M. Pilcher 

Environment Agency 

Cornwall Area Office 

Sir John Moore House 

Victoria Square 

Bodmin 

Cornwall PL31 1EB 

 

 

6.  Name and address of Responsible Contacts: 

Health and Safety Director 

Mr B. Ballard 

Wheal Jane Ltd 

Old Mine Offices 

Baldhu, Truro 

Cornwall TR3 6EE 

Telephone: 01872 562001 

Mobile: 07977059021 

Site Operations Director 

Mr D. Evans 

Wheal Jane Ltd 

Old Mine Offices 

Baldhu, Truro 

Cornwall TR3 6EE 

Telephone: 01872 562012 

Mobile: 07977547086 

MWTP Manager 

Mr A. Morgan 

Veolia Water Industrial Outsourcing 

Baldhu, Truro 

Cornwall TR3 6EE 

Telephone: 01872 561515 

Mobile: 07884115492 

 

7.  Date of Inspection: 

17
th
 July 2017 
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8. Background: 

 

The Clemows Valley Tailings Dam (CVTD) has been associated with Wheal Jane since the 

commencement of mining operations in 1970.  The CVTD was classified as an active classified tip under 

the Mines and Quarries (Tips) Act 1969 and inspected in accordance with Regulation 12 of the Mines and 

Quarries (Tips) Regulations 1971 until mining and processing operations at Wheal Jane ceased in 1998.  

It was subsequently reclassified as a closed classified tip and moved from Part II to Part IV of the Mines 

and Quarries (Tips) Act, with enforcement responsibility devolving to Cornwall County (CC), and 

continues to be used for the storage of sludges from the treatment of Wheal Jane minewater.  In 2011 the 

facility was also registered under the EU Extractive Waste Directive as a Category A facility and received 

the necessary environmental permit from the Regulator, the Environment Agency (EA), for ongoing use 

as a facility for the storage of extractive waste. 

 

Therefore by virtue of the continued use of the CVTD for the disposal of sludges from minewater 

treatment on the site, and in accordance with statutory requirements, annual inspection of the tip is 

undertaken and the ensuing reports copied to both CC and the EA.  The previous detailed inspection was 

carried out in 2016.  The current report includes the result of the July 2017 inspection, together with an 

updated description of the facility and its management where appropriate. 

 

9. General description 

 

9.1 Description of the facility 

The CVTD is located on the Wheal Jane site at Baldhu near Truro in Cornwall (Fig. 1).  The facility is 

currently owned and operated by Wheal Jane Ltd (WJL) and is permitted to receive extractive wastes 

from the minewater treatment plant (MWTP) to a maximum elevation of 70mOD. 

 

The tailings depository comprises a paddock dam located on the left bank of the diverted Clemows 

Stream, an eastern tributary of the Carnon River (Fig. 2).  The mine waste facility was fully described in 

the detailed 2012 Inspection Report and essentially remains unchanged except where the peripheral outer 

faces have been re-profiled as part of the ongoing embankment rehabilitation process.  The confining 

walls to the facility have a combined crest length of approximately 1300m and a maximum height of 

50m, the current crest being at a general level of 69mOD, one metre below the maximum permitted 

elevation.  The waste facility is confined against natural ground, which forms the north-eastern side of the 

depository, and by four embankments on the eastern slopes of the Clemows Valley.  The facility 

comprises the confining embankments, an emergency spillway, stream diversion channel and waste 

disposal and seepage control systems.  The confining walls include four embankment sections, namely 

the downstream (main), eastern (including the current Phase 2 spillway structure), upstream (northern), 

and western (including the abandoned Phase 1 outlet structure) which abuts the Clemows Stream 

diversion channel.  The current embankment section reflects the numerous design changes which have 

been necessary since construction commenced (Ref. 5).  The compacted peripheral earthfill outer zones 

are in the process of being re-profiled to achieve the final closure slopes.  These will then be re-vegetated 

as part of the ongoing rehabilitation of the facility in accordance with the approved closure plan. 

 

There have been no changes to the setting of the facility, and only minor modifications to the catchment 

and to the confining structures, since the last detailed inspection. 

 

9.2 Geology 

The country rock in the Carnon Valley comprises the Devonian strata of the Mylor series known locally 

as killas (Fig. 3).  The killas in the vicinity of Wheal Jane is a generally blue-grey weakly metamorphosed 

pelitic rock with extensive quartz veining, and alters to a buff-to-red clay slate on weathering.  The strata 

have been uplifted and folded by the intrusion of the Carnmenellis granite batholith.  This event resulted 

in the killas being intruded by mineral-bearing veins which are primarily orientated parallel with the axis 

of the batholith.  As a result of the extent and nature of the local mineralisation of the strata in the 
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Clemows Valley there is a long history of mining which extends from surface to nearly 1000m locally.  

Old mine workings, both deep and shallow, have been uncovered on the site throughout the development 

of the CVTD.  These workings affect both the structure of the strata and the hydrogeology. 

 

Though the drainage system from Carnmenellis is primarily radial, the catchment of the Clemows Stream, 

which lies on the western side of the Carnon Valley, exhibits lower topography and a dendritic form.  In 

the lower Carnon Valley the river flows through extensive alluvial and mining-related sediments.  In 

contrast, the Clemows Stream exhibits a steeper alignment and appears to have been actively 

down-cutting prior to its diversion as part of the development of the CVTD.  The groundwater system in 

the valley is determined by the mineralisation and the extent of the old workings, with a significant 

shallow drawdown cone along the axis of the vein structures and a steeper surface perpendicular to this.  

The system beneath the CVTD is dominated by the shallow east-west trending drawdown cone and by the 

presence of the Jane’s Adit which connects these workings with the Carnon Valley and daylights at 

Bissoe. 

 

9.3 Catchment 

The CVTD is located on the east bank of the Clemows Stream diversion, which was constructed around 

the facility in 1979 in a purpose-built channel.  The catchment to this channel upstream of the CVTD 

includes the upper Clemows Valley and is limited in extent, being approximately 2.2km
2
 in area.  The 

upper valley comprises
 
the

 
farmland and habitations south of Baldhu church. 

 

The CVTD currently confines the surface paddock area of some 120,000m
2
 together with the small 

external sub-catchment comprising the infilled north-eastern paddocks and the adjacent slopes of the 

Clemows Valley below the weighbridge.  This covers in total an area of 329,000m
2
. 

 

9.4 Details of modifications, remedial works and history, recent reports and investigations 

The embankment and ancillary structures are fully described in the October 2004 version of the CVTD 

Operating and Maintenance Manual, and the modifications to the facility and to the mine site in the 

vicinity of the CVTD undertaken since were described in the detailed 2012 Inspection Report.  The Phase 

I embankment rehabilitation works recommenced in 2013 following receipt of approval of the updated 

ROMPS review and closure plan and of the Waste Management Permit under the Extractive Waste 

Directive (EWD). 

 

9.5 Embankment details 

The historic engineering details of the facility comply in general with the construction drawings prepared 

by WLPU Consultants/Knight Piésold Ltd between 1968 and 2000.  The current embankment profile is 

being modified in accordance with drawings prepared by WJL and approved by CCL, and the works 

continue to be undertaken in accordance with protocols previously agreed with both the EA and CC. 

 

The layout of the deposition cells as described below complies with the drawings prepared by WJL 

following the 2016 site survey (no survey was provided for 2017). 

 

Downstream embankment 

The downstream embankment has a crest length of some 310m, a minimum crest elevation of 69.30mOD 

and a maximum height of 50m.  This structural embankment section and the Phase 1 rehabilitation works 

to achieve final closure profile were fully described in the 2012 Inspection Report, and the current 

cross-section is shown in Fig. 4. 

 

Eastern embankment 

The eastern embankment has a crest length of some 300m and a minimum crest elevation of 69mOD.  

The structural embankment section was fully described in the 2012 Inspection Report and the current 

cross-section is shown in Fig. 4. 
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Western embankment 

This embankment abuts the stream diversion channel on the western side of the facility, has a crest length 

of some 450m and minimum crest elevation of 69.40mOD.  The structural embankment section was fully 

described in the 2012 Inspection Report and the current cross-section is shown in Fig. 4. 

 

Upstream embankment 

The upstream embankment has a crest length of 240m and a current crest level of 69.30mOD, and the 

structural embankment section was fully described in the 2012 Inspection Report.  The downstream face 

has been progressively modified and the slopes flattened as part of the rehabilitation works, as shown in 

Fig. 4. 

 

Emergency spillway 

The emergency spillway comprises a reinforced concrete chamber with removable weir boards and was 

designed to act as an overflow to provide flood control during extreme events and to prevent overtopping.  

The current spillway in the eastern embankment continues to permit excess water to be discharged 

through the buried pipeline into the concrete-lined flume at the toe of the eastern embankment and via the 

downstream polishing pond into the Clemows Stream.  The pipeline remains protected by a valve 

installed in a chamber on the downstream side of the embankment. 

 

An emergency spillway will be retained until the CVTD is fully restored and no longer has flood storage 

potential.  The current Stage 3 spillway is scheduled to be replaced by the final Stage 4 emergency 

spillway to be constructed in a location yet to be decided. 

 

Clemows Stream diversion channel 

The stream diversion system carries all stream flows, together with clarified water from the MWTP, 

around the CVTD into the Clemows Stream and thence into the Carnon River, and has been fully 

described in the 2012 Inspection Report. 

 

Minewater treatment plant 

The MWTP was commissioned in 2003 and is now capable of pumping up to 480l/sec of minewater from 

the now-abandoned underground workings, but is only able to treat a proportion of this flow.  The sludges 

resulting from the treatment process continue to be stored on the surface of the CVTD and the treated 

water is discharged into the diversion channel some 200m upstream of the upstream embankment. 

 

9.6 Mine site development plans 

Earth Science Park 

Plans for the development of an Earth Science Park continue to evolve.  It is noted that the majority of 

these proposals do not currently impinge upon the CVTD or have the potential to affect its operation or 

maintenance. 

 

9.7 Reports 

No other technical reports have been prepared for this facility since 2016. 

 

10. Description of inspection and conditions found: 

 

The CVTD was inspected by Mr M. Cambridge of CCL in the company of Mr D. Evans and Mr M. Rees 

of WJL on 17
th
 July 2017.  This is the fifteenth Inspection Report issued for this facility under the current 

ownership. 

 

10.1 General 

The weather during the inspection was sunny and warm with hazy cloud. 

 

The following general comments arose:  
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i.) all the embankments were found to be in sound condition; 

ii.) the inspection revealed adequate freeboard within the main reservoir area and no evidence for, or 

the likely occurrence of, active subsidence or surface movement which might affect the security 

of the embankments; 

iii.) the deposition of metalliferous sludges from the water treatment plant can continue in safety, 

subject to compliance with the approved operating regime; 

iv.) the procedures for the emergency divert-to-dam need urgent updating; 

v.) monitoring of the facility has been undertaken throughout the period since the last inspection. 

 

10.2 Confining embankments 

Downstream embankment 

The downstream embankment face was generally linear and stable with no signs of untoward erosion or 

ponding on the berms.  Erosion gullies continue to develop in the centre of the embankment and are 

exposed during vegetation clearance.  As previously advised, all gullies should be excavated and suitably 

backfilled.  The encouragement of grass growth and the maintenance of a linear slope will reduce the 

occurrence of future erosion.  The control of all coarse vegetation remains important in order to maintain 

stability, to facilitate regular inspection and to ensure that there is no detrimental seepage, animal damage 

or surface movement.  There was no evidence of any further resurgence in animal activity on the upper 

face, particularly by rabbits and roe deer, but all areas should be closely monitored to ensure that 

untoward damage is avoided.  The redundant pipeline on the 58m berm should be removed. 

 

The lower slope is now generally compliant with the designed restoration profile and no further filling is 

anticipated until final reprofiling is required at closure.  Works are continuing above the 44m berm to 

achieve the overall design slope profile.  The earthworks were reported to be generally compliant with the 

specified procedures, but in situ density tests and moisture content profiling requested in 2016 have 

shown the material in the lower berm to be out of specification.  It was requested that further samples be 

taken from the 32m and 44m berms for moisture content and compaction testing, with in situ density tests 

taken in parallel.  The sampling and testing was to be undertaken by a local (Plymouth-based) 

geotechnical specialist testing company and was to be closely supervised throughout by WJL.  The data 

were reported subsequent to the visit and there are significant issues relating to both CQA procedures and 

compliance with the specification.  Of the data provided, more than 75% of the results were 

non-compliant and the overall average less than that achieved in 2015.  An urgent review of all 

earthworks procedures on the site is now required, together with remedial measures to correct the 

out-of-specification earthworks.  The earthworks placement and CQA procedures must be addressed 

before any further material is placed on the downstream face and prior to the import of material for 

construction purposes in 2018.  The modifications in earthworks practices should be included in the 

updated Operating and Maintenance Manual prior to the next scheduled inspection. 

 

The crest and upper berms were linear, level and clear of obstructions, with no signs of ponding.  The 

edge protection on both upstream and downstream edges of the crest remains satisfactory.  As for the 

lower slopes, the condition of the berm drainage, vegetation and animal activity should continue to be 

monitored. 

 

It is important that all traffic movements comply with site rules, particularly for site plant operating on the 

berms.  Vehicles should continue to be prevented from accessing the edge of the berms by the installation 

of a temporary barrier, noting that edge protection is mandatory wherever traffic access is required.  

Where edge protection is missing from any berms which are not in regular use other than by the 

inspector’s vehicle, warning signs and barriers must be installed to prevent access by other than 

designated permitted users. 

 

There were no drainage issues or evidence of any detrimental ponding at the toe at the time of the 

inspection.  The seepage drain was dry during the visit, the long-term embankment seepage records 
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showing the flow to be ephemeral and related to groundwater and infiltrating valley runoff rather than to 

reservoir conditions.  The pipe outlet showed no signs of deterioration and had been cleaned of excess 

ochre.  The pipe section beneath the access road remains in good order with no further signs of 

deterioration.  The blue pvc seepage outlet pipe which links to the internal toe drain continues to flow 

only in extreme weather and implicitly carries infiltration through the embankment.  There was no change 

in the staining below, or in the condition of, the outlet channel.  Seepage flow from this pipe needs to be 

included in the regular monitoring and both outlets cleaned annually to enable seepage quality 

monitoring.  Regular review of potential oxidation is likely to be required with respect to potential 

deterioration of embankment fill and clogging of filters. 

 

The residual seepage discharges into the sump in an open channel, from where it is returned to the 

reservoir via the dedicated return pumps which were reported to be fully operational.  It continues to be 

important to ensure that the flow is measured accurately, and therefore regular maintenance and quality 

control checks on the pipe and channel are essential.  This seepage is pumped back to Cell No. 14 to the 

north of the flood control cell.  The seepage lagoon was clear of obstructions and the alarm fully 

operational.  The gauge board remains unreadable due to staining resulting from the current low level of 

seepage, and should be cleaned to enable monitoring. 

 

The floor of the polishing pond remains effectively clear of coarse vegetation, though some re-growth of 

reeds was noted.  The overflow into the pump sump was clear and no obstructions in the outlet from the 

pond were reported.  There was no sign of instability in the banks and adequate edge protection was in 

place.  Warning signs and life-belts were satisfactory, and it remains important to ensure that the latter 

remain available at all times. 

 
Eastern embankment 

The eastern embankment was linear and in good condition throughout.  The upper faces had recently been 

flailed and were neat, with no signs of instability or slope movement, and were generally clear of coarse 

weeds and shrubs.  There was no significant noticeable unravelling or localised erosion gullying, and no 

further evidence of rabbit burrows.  Ongoing monitoring for animal damage at the toe of these slopes is 

required and all diggings should be dug out and infilled with suitably compacted fill.  The controlled use 

of the flail on this embankment continues to assist in maintaining faces clear of gorse and brambles and to 

encourage good grass growth.  The resulting slope profile will assist proper inspection, prevent future 

slope-unravelling and gully development, and limit animal damage. 

 

The current eastern embankment crest was generally linear and level, with suitable edge protection in 

place on both faces.  The berms were also linear and clear of obstructions and vegetation.  However, as 

previously reported, edge protection is absent and access should be restricted to permitted controlled 

vehicles only.  There is a continuing requirement to ensure that warning signs and barriers are installed to 

prevent untoward access other than by designated permitted users. 

 

The upstream face of the embankment in the vicinity of the emergency spillway was in good condition, 

with no untoward signs.  The embankment area adjacent to the spillway valve chamber was in generally 

good condition, with safe access to the manhole being feasible at all times via concrete steps.  There was 

no evidence of any untoward erosion along the line of the decant channel or on the road, which continues 

to be regularly monitored.  There was no report of any recent seepage from the embankment surfaces or 

from the area around the valve chamber. 

 

Upstream embankment 

The upstream embankment crest was linear and level, and the road well maintained, with good runoff 

control and no sign of instability, of slope movement or of significant animal damage. 

 

The underground cable laid in trench beyond the embankment toe is now marked with warning signs but 

it is not clear whether the precise location of this high-voltage buried cable is adequately indicated on the 
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ground to prevent untoward disturbance during embankment works.  The new upstream toe and access 

road on the eastern side were in transition during the visit, with stockpiles of material preventing effective 

slope runoff.  However, this is a temporary condition and it was reported that it will be corrected before 

the end of the summer months in order to avoid ponding during the wetter part of the year.  The final 

roadway should be at least 3m distant from the buried cable.  The western portion of the embankment toe 

remains uneven though there was no evidence of localised ponding.  This toe should be kept uniform and 

the area levelled to ensure that runoff is controlled to prevent untoward ponding until the re-profiling of 

this area has been completed.  Currently all drainage from the upstream face is being channelled through 

an informal toe trench into the adit via the adjacent shaft.  It is not clear whether this is a permitted 

operation but, given other inflows to the Jane’s Adit, it is considered unlikely to have a significant 

detrimental impact, though high levels of silt and debris should be prevented from entering this shaft. 

 

The downstream face of the upstream embankment has been trimmed into a series of benches in advance 

of the proposed screening and crushing exercise.  The face was generally linear with no untoward signs 

and vegetation was under control.  The face should continue to be carefully inspected following flailing 

and any gullies or animal damage properly remediated with compacted earthfill.  The requested sampling 

and testing from the upstream embankment works along the 58m berm remain to be reported.  The data, 

including precise level and location details, are to be reported to CCL for review as soon as they are 

available.  However, in view of the data received for the testing on the downstream embankment, no 

further material should be placed on this embankment until the compaction test data have been provided 

and the earthworks confirmed as being compliant. 

 

Western embankment 

The embankment crest was linear and level throughout.  The downstream faces were generally linear and 

neat, with no untoward signs and well-controlled vegetation.  It is noted that, though the flail is efficient, 

the presence of large boulders on the face will reduce the life of the teeth and increase maintenance costs.  

Continued slope maintenance is required and encouragement of grass growth would be prudent until the 

final profile has been achieved and landscaping completed.  However, in the south-west corner a 

persistent pocket of Japanese knotweed inhibits use of the flail, and it is therefore proposed to investigate 

localised cutting with the proviso that this does not lead to an uncontrolled spreading of this invasive 

plant.  The condition of the fill in the south-western sector remains generally unchanged though there is 

an increase in vegetation development towards the intersection with the downstream face.  Ongoing 

deterioration of the rockfill, both weather- and geochemically-induced, will continue to lead to localised 

preferential erosion around coarser rock fragments and the slopes may thus continue to deteriorate as the 

fill becomes finer.  Ongoing monitoring is required and, in addition, early rehabilitation would be 

appropriate and should be considered during the phasing of the overall re-profiling plan.  It continues to 

remain essential that coarse vegetation be prevented from developing along this section, which should be 

kept clear of all such growth. 

 

The toe and access road were in generally good condition and clear of debris, with no untoward signs of 

erosion or ponding.  There was no sign of instability, of slope movement or of significant animal damage 

throughout this embankment. 

 

There is full edge protection throughout both the crest and the main access road, with lorry access 

restrictions remaining in place.  It is important for safety reasons and for compliance with current 

regulations that full edge protection is in place at all times where there are potential drops which may 

endanger lorry movements.  Due to the need for continued access to the downstream embankment, 

ongoing maintenance is required to ensure the safety of all road users. 

 

The slopes above the diversion channel appeared to be in a stable condition, with good drainage control 

from the roads and no untoward signs of erosion below the surface water drainage outlets, though 

continued monitoring is necessary with early reinstatement being undertaken should deterioration be 

noted. 
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10.3 Spillway arrangements 

Emergency spillway 

The approach to the emergency spillway and the inlet channel between Cells Nos. 13 and 15 has been 

remediated and the sides of the approach cell were clear of vegetation.  The inlet channel should be kept 

clear to ensure full hydraulic capacity during flood periods and to permit flow during an extreme event. 

 

The spillway inlet sill and shaft were clear, open and generally unobstructed.  The reservoir level alarm 

system is reported to be fully functional but confirmation of the level setting remains to be provided.  The 

downstream valve chamber and access were in good condition and no problems with either valve or 

chamber were reported.  It was indicated that the control valve had been fully opened during the previous 

week with no reported issues.  The flume was open and unobstructed throughout, and dry with no sign of 

residual seepage from the valve chamber.  The flume, which carries flood flows along the toe of the 

eastern embankment, was clear and unobstructed except in the vicinity of the road crossing where debris 

is partially blocking the inlet.  This obstruction should be removed as soon as practicable. 

 

A Stage 4 spillway is now unlikely to be constructed in the north-western quadrant, with consideration 

being given to maintaining the emergency spillway in its present location.  It has been suggested that the 

Stage 3 spillway could be abandoned in the futures and be replaced by a new final spillway structure 

constructed within the eastern embankment.  This could entail modification of the existing structure and 

relocation of the outlet flume.  Detailed consideration of the costs likely to be incurred is recommended 

due to the need to infill the existing channel, move the overhead power lines, excavate a new channel 

alignment and potentially construct a concrete chute adjacent to the current spillway. 

 

Decant No. 2 

No signs of untoward seepage were noted or have been reported in the area of this structure. 

 

10.4 Reservoir area 

At the time of the inspection the central reservoir (Cell No. 15) was dry with no apparent ponding.  The 

seepage pump inlet to Cell No. 14 was reported to be clear and unobstructed, and the warning light to be 

fully functional.  Again, confirmation of the level setting for this instrument is required.  This cell should 

be kept clear of vegetation to enable inspection and to facilitate confirmation of the function of the 

warning light. 

 

10.5 Clemows Stream diversion channel 

The MWTP was functioning during the visit, with two pumps in operation.  The discharge from the 

treatment outlet into the diversion channel was clear and unobstructed, and there were no signs of any 

erosion or damage to the gabions.  There were no evident untoward changes at the discharge point, in the 

sidewall slopes, on the invert of the channel near to the MWTP outlet or between this outlet and the 

quarry access bridge. 

 

The diversion channel between the outlet and the bridge above Weir No. 1 was open and clear of 

obstructions, though reed growth is developing and will need to be controlled.  However, erosion of the 

invert and of the right bank is occurring just upstream of the first weir.  Cleaning of the invert and 

repairing of the faces should be undertaken.  The diversion channel below the first weir was open, with no 

obstructions other than for trees on the left bank below the first weir which need to be removed.  The trees 

along this section need to be controlled in order to prevent any hydraulic restriction to flood flows and to 

allow effective inspection. 

 

Ongoing control of vegetation continues to be required downstream of Weir No. 3 as far as the 

footbridge.  The concrete weir on the diversion channel at the road crossing has now been modified and 

the extension pipe removed.  Despite this, water is still impounded above invert level and it is strongly 

recommended that the structure be removed and a stepped wheel-wash installed.  These remedial works 
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are, it is reported, scheduled for plant shutdown some time during August 2017.  Until these works are 

instigated, regular checks on erosion around the outlet pipe need to be made and any potential blockages 

upstream cleared in order to ensure hydraulic capacity under flood conditions.  The diversion channel 

below the bridge was clear and generally unobstructed, and both left and right banks have been trimmed 

and stabilised as requested.  No further signs of instability were noted but ongoing monitoring is required. 

 

The channel both immediately upstream and downstream of shaft No. 9 was open and unobstructed but 

ongoing monitoring for excessive erosion continues to be required.  The cap to shaft No. 9 was in good 

condition and was securely fenced off.  It has been recommended that the current temporary concrete 

cover be replaced by the installation of a wire cap which will continue to permit access for dipping the 

Jane’s Adit and, in addition, allow the creation of a bat habitat. 

  

10.6 Divert-to-dam system 

The divert-to-dam system is reported to be fully functional and to be regularly inspected by the MWTP 

Manager.  The automatic valve system is reported to have been tested in 2017, involving a controlled 

discharge into the central cell, but was not apparently recorded on the inspection sheets.  No untoward 

issues were reported.  However, it is now indicated that the MWTP cannot cope with all pumps running 

and therefore a guaranteed means of ensuring safe discharge of excess untreated water is required.  

Operation of the emergency divert-to-dam system could surcharge the reservoir in time of flood and thus 

potentially overload the system.  In view of this the emergency divert-to-dam procedures must be updated 

immediately to ensure that it is feasible to discharge excess untreated minewater into the CVTD in safety 

without leading to an untoward release downstream.  The modifications to these protocols should be 

included in the updated Operating and Maintenance Manual prior to the next scheduled inspection. 

 

10.7 Material stockpiles 

WJL maintains a number of material stockpiles which, when in use, require regular geotechnical appraisal 

to be undertaken in accordance with the Quarries Regulations.  Both the downstream and the winter 

stockpiles remain unchanged from the last inspection. 

 

10.8 Sludge deposition 

Sludge from the treatment of minewater continues to be deposited into the CVTD in accordance with the 

agreed procedures.  The surface of the depository was in good condition, with no signs of movement in 

the cell walls or recurrence of the previously-noted tension cracking.  Disposal and decanting continue to 

be undertaken in a satisfactory manner and the tonnages deposited are recorded on a monthly basis.  

However, the Operating and Maintenance Manual needs to be updated prior to the next scheduled 

inspection to reflect current operational and monitoring practices.  

 

Sludge disposal 

Disposal of MWTP sludge was being undertaken into Cell No. 9 whilst the deposits in Cells Nos. 7 and 8 

were desiccating and consolidating.  The level of deposition continues to be controlled by pumping and 

the decant level warning light was shown to be fully functional.  As previously advised, the level setting 

of the alarm should be regularly checked by survey as deposition levels rise and freeboard decreases.  

Regular inspection of the disposal pipe is required when in operation to ensure that any leakage or erosion 

is rapidly identified and addressed. 

 

Cell No. 5 remains open for use during an emergency in the MWTP.  The emergency channel was open 

and generally unobstructed, and should permit controlled discharge into Cell No. 15 in an untoward 

event.  The channel invert levels remain to be confirmed in order to ensure that overflow from the 

reservoir would not be diverted upstream rather than over the spillway during flood periods.  It is noted 

that the leat was designed for a significantly smaller flow than can be achieved from the ten pumps and 

therefore the hydraulic capacity of the emergency channel also needs to be reassessed prior to the next 

scheduled inspection.  Should the survey prove that this channel will not function as designed during an 

extreme event, modification will be required. 
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The restoration of Cells Nos. 1, 2, 3 and 4 is virtually complete, the infilling being effectively to level and 

requiring only final shaping to suit the natural contours.  Confirmation remains to be provided that the 

locations of the buried drainage system and of the pipe extension which cross this area have now been 

marked on the site plans for future reference. 

 

The central reservoir was clear and open and the perimeter bunds linear, with no untoward signs.  The 

proposal to relocate the emergency spillway to Cell No. 6 in the north-western corner of the depository is 

no longer considered viable due to the location of the waste recycling contractor’s operations, which are 

intended to become a semi-permanent feature.  The current contractor is scheduled to leave site by the 

end of 2017 but operations are to continue under new management.  The new contractor intends to 

construct concrete pads on Cell No. 6 and to arrange drainage and contamination control measures.  

These proposals should be reviewed by the Competent Person before they are initiated. 

 

Cell construction 

No further works on cell construction have been undertaken since the previous inspection visit.  All crest 

roads were linear and generally level, with suitable edge protection throughout.  No issues concerning 

road construction or traffic routing were reported.  Road levels in the vicinity of the operating cells should 

continue to be monitored for surface movement. 

 

10.9 Old workings 

No further issues associated with “Moores Shaft” have been reported.  The recommended survey pin in 

the centre of the infill area for long-term monitoring has still to be installed.  It remains to be confirmed 

that the cap dimensions and survey details have been included on the record drawing which identifies all 

old workings and abandoned shafts on the site.  The condition of the remaining old workings (Fig. 5) is 

reported to be unchanged. 

 

The piezometric data for the Jane’s Adit for 2016 have been reviewed and the results presented show a 

consistent trend of winter surcharging but with no untoward levels.  However, there are no data for shaft 

No. 9 which is required for context.  These data should be collected monthly and the data for the 

preceding months provided for review in advance of the 2018 inspection visit.  In the meantime WJL 

should remain vigilant with regards to the ongoing stability of the adit and the implications for the 

long-term stability of the CVTD. 

 

Ongoing maintenance and refurbishment of shafts in the vicinity of the CVTD and the Clemows Stream 

is required, particularly where they are used for drainage of surface water.  It remains important to ensure 

that these shafts be maintained in a safe condition and that untoward access is prevented. 

 

10.10 Inspection and monitoring 

Since July 2016 inspection and monitoring of the CVTD has generally been undertaken in accordance 

with the procedures detailed in the Operating and Maintenance Manual.  The records for the period 

between inspections were reviewed during the visit and a number of shortcomings which require attention 

were identified.  The status of the inspection sheets and the changes in operating practice necessitate a 

major revision of this Manual, which should be undertaken in parallel with the ROMPS review and the 

updating of the Closure Plan prior to the next scheduled inspection. 

 

Daily inspections 

The daily inspections are being undertaken regularly, the records are generally in accordance with the 

requirements of the Manual and the inspection routines have been modified since 2016, as recommended.  

The daily records had been undertaken in a satisfactory manner and had all been signed-off.  The 

following minor items were noted for correction: 

 

 seepage flow should be recorded as NF (no flow); 
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 the crushing and screening yard should be included in the inspections; 

 the maximum height of stockpiles should be recorded. 

 

It is reiterated that detailed inspection of an embankment cannot be undertaken from a vehicle alone as 

much of the important detail will not be visible from the driving seat. 

 

The Company needs to ensure that it employs operators with the confined-space training necessary for the 

inspection of the decant shaft and valve chamber. 

 

Excavation and tips rules 

Regular inspection of stockpiles is required only when they are in use, and the appropriate sheets must be 

completed by the appointed operator and countersigned weekly by the appropriate competent individual.  

Should anything untoward be noted, the Competent Person should be advised immediately in order that 

any necessary investigations or remedial measures can be initiated.  As indicated above, regular review of 

these operations is required and relevant data such as stockpile heights, untoward ponding, signs of 

instability or any non-compliant operations be recorded. 

 

Weekly inspections 

As recommended, a weekly independent inspection is now undertaken by another suitably qualified 

employee in addition to the daily inspection by the Operations Director.  It is reiterated that these 

inspections should note in particular any areas where vegetation is preventing proper examination of 

embankment faces, channel slopes or other structures, together with any issues which might prevent full 

flow in the diversion channel.  Such incidents must be reported in writing to the Operations Director, who 

should then ensure that matters are properly addressed, and satisfactory completion of the resulting works 

noted on the subsequent inspection sheets.  It remains important that all inspection routines be carried out 

rigorously and conscientiously, that the sheets be signed by the inspector and reviewed for correctness 

and countersigned by the Operations Director and by the Health and Safety Director on a regular basis. 

 

The weekly record sheets for May 2017 were reviewed and were found to be unsatisfactory, the tick 

boxes being in places contradictory and in others meaningless.  Clear instructions as to how to complete 

record sheets were included in the Manual and should be followed assiduously. 

 

Three-monthly inspections 

Three-monthly inspections are undertaken by an experienced employee.  The quarterly record sheets for 

May 2017 were reviewed and were found to be unsatisfactory, the tick boxes being in places 

contradictory and in others meaningless. 

 

It is reiterated that the purpose of the three-monthly inspections is to ensure that the structures are in good 

condition and that all statutory requirements are being complied with.  Inspections should be undertaken 

conscientiously, recorded accurately and in the correct format, and all errors and poor recording practices 

be identified and rectified.  Each quarterly inspection report should comment in detail on the progress 

made in addressing any recommendations included in the annual inspection report.  The Competent 

Person should be contacted immediately should there be any items of concern or doubt.  The proforma 

sheets for the three-monthly inspections were issued in 2011 and have been in use since.  These should 

now be checked, confirmed as appropriate, formalised and appended to the updated Operating and 

Maintenance Manual prior to the next scheduled inspection.  Dates for submission of the quarterly reports 

should be specified, together with the sign-off and approval procedures. 

  

10.11 Instrumentation 

The monitoring of the CVTD requires a number of important measurements to be taken to ensure the 

ongoing integrity of the facility.  These data are reportedly recorded on the sheets provided but only 

instrumentation data for the period ending November 2016 were available for review during the 
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inspection visit.  A complete set of up-to-date instrumentation data should be provided at the 2018 

inspection visit. 

 

Survey 

The embankment crest survey was completed during the early part of 2012 and was last updated in 

January 2016.  An updated survey is now required in order to reflect the current layout of the facility and 

should be undertaken prior to the next scheduled inspection. 

 

As previously indicated, permanent settlement monitoring points now need to be installed on the crest and 

on the 58m berm as indicated in Fig. 6.  The beacons should comprise permanent installations at key 

points on the crest and berm and be fitted with suitable targets for survey purposes.  Each beacon should 

be painted red, with survey flags placed on the upstream side of each concrete foundation block to ensure 

that damage by passing vehicles is avoided.  A survey of these beacons is necessary once they are 

installed and data should be available for the next inspection.  The initial survey of these permanent 

beacons is to be followed by regular updating in accordance with the recommendations of the Operating 

and Maintenance Manual, noting that the survey accuracy must be, at minimum, ±5mm. 

 

Piezometers 

The standpipe piezometers replaced the original hydraulic piezometer system as the principal means of 

monitoring the pore pressures within the CVTD in 2002 (Figs. 7 and 8).  The standpipe records have been 

continuously reviewed following each annual inspection, except between late 2011 and 2012.  Monthly 

recording was reinstated following the floods in December 2012, and new downstream standpipe 

piezometers D, E and E1 were installed.  A report on the construction details for these new piezometers, 

which were installed in early 2013, is still awaited.  Since 2012 both piezometers A and B have been lost 

as a result of the Phase 1 works. 

 

The data for the period 2015 to November 2016 were provided for review and the data confirm that each 

piezometer remained dry throughout the monitoring period.  However, the viability of the measuring 

system remains to be confirmed as the previously-specified investigation of the embankment piezometers 

to confirm depth extent has not apparently been undertaken.  This investigation should be completed and 

reported on before the 2018 inspection at the latest.  

 

Seepage 

Seepage monitoring is reported to have been continuous since the last inspection but the records for 

mid-2015 to mid-2017 have not been made available.  Continued monitoring is essential, particularly in 

view of potential ARD issues, and the ongoing maintenance of the seepage measurement system remains 

of importance to ensure good-quality data.  The data for the period 2015 to 2018 must be made available 

for detailed review in advance of the next inspection. 

 

Freeboard 

Reservoir and deposition cell water level monitoring remains necessary in order to ensure that no 

overtopping can occur.  The alarm systems were all indicated to be fully functional, though the datum 

levels remain to be confirmed. 

 

Divert-to-dam 

The divert-to-dam pipeline, valves and control systems are inspected and tested on a regular basis to 

ensure that they are fully functional and the inspection sheets are reported to record when Veolia 

undertakes its tests on the system, though no confirmation of this was available during the visit.   
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11. Hazard categorisation: 

 

11.1 Hazard categorisation 

The classification of the CVTD has been fully assessed and, on the basis of the risk posed to the 

downstream environment, the facility remains categorised as Category A in accordance with the EWD. 

 

11.2 Flood study 

The hydrological assessment undertaken in 2012 remains valid and the operating rules for the reservoir 

and diversion system are unchanged.  It has now been confirmed that the hydrology remains unchanged 

and therefore the results of the 2012 flood risk assessment do not need to be updated.  However, should 

any changes to the reservoir or catchment which might affect operating rules be noted then the 

hydrological assessment should be reviewed.  However, in the interim the reservoir operating rules should 

be reassessed in order to accommodate the increased likelihood and volume of emergency pumping from 

underground on to the surface of the CVTD under high rainfall conditions.  The recommended updating 

of the Operating and Maintenance Manual should address the modified flood assessment and reservoir 

operating recommendations.  The upgraded Manual should be used to modify the emergency on-site plan 

and, as appropriate, off-site planning.  A detailed reassessment should be undertaken and the operating 

rules updated in 2018 at the latest.   

 

11.3 Alterations to overflow sill or to the level of water that may be stored 

The reservoir should continue to be operated and monitored in full compliance with current reservoir 

operating rules subject to any modification arising from any future revision of the flood study.  The 

reservoir overflow should be maintained for the foreseeable future and formal approval sought from the 

Competent Person in advance of any modifications to the spillway crest level. 

 

The location of the future Stage 4 emergency spillway needs careful consideration and the proposals must 

be overseen by a suitably qualified civil engineer.  As part of the engineering design it will need to be 

confirmed that the reservoir operating rules can be achieved under all circumstances and that all flood 

flows will be diverted over the spillway and not into the emergency leat. 

 

11.4 Means of lowering the water and of controlling the inflow 

The reservoir can be only be lowered below current maximum operating level to the existing tailings 

surface via pumping through the emergency decant located on the eastern embankment.  The current 

emergency procedures are considered to be adequate to cater for all situations provided that the decant 

and the valve system are maintained in good working order. 

 

11.5 Emergency off-site planning 

No changes to the emergency off-site plan are required at this juncture other than those arising from 11.2 

above.  The results of the risk assessment and inundation modelling, as presented to the Cornwall County 

resilience forum in February 2012, remain valid.  However, the emergency procedures will need to be 

reviewed and potentially modified once a Stage 4 emergency spillway has been commissioned. 

 

12. Seismic risk: 

 

The seismic risk assessment for the CVTD carried out for the 2012 Inspection Report has been 

revalidated, as shown below.  An updated preliminary seismic risk assessment has been carried out as part 

of this inspection and is based on the Building Research Establishment Report “An engineering guide to 

seismic risk to dams in the United Kingdom”, as summarised in Table 1. 
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Parameter   CVTD Rating Classification Classification factor 

Capacity 

Height 

Evacuation requirements 

Potential downstream damage 

Approx. 6,000,000m
3
 

50m 

Between 50 & 100 persons 

High 

>1,000,000m
3
 

>45m 

<100>1 persons 

 

4 

6 

4 

12 

Total Classification Factor   26 

Table 1: Seismic classification of the CVTD 

 

Using this guide, the reservoir remains classified as hazard Category III which requires the dam to be 

assessed against an earthquake with a peak ground acceleration of 0.25g.  Previous design studies 

included full assessment of the seismic stability for liquefied tailings and reservoir-full conditions.  

However, under the present operating scenario the reservoir is normally maintained at a low elevation, 

and the maximum seasonal top water level ensures separation of the embankments and free water surface 

by a significant distance.  The influence of any stored water on piezometric levels has also been proved to 

be minimal.  Further, it is evident that a large proportion of the stored tailings are now in a semi-drained 

state and thus less prone to liquefaction.  On the basis of the above it is not considered justified to 

undertake a more detailed seismic design assessment and there is no requirement to review embankment 

stability, which is considered to be satisfactory for the seismic design parameters.  Were reservoir levels 

to be raised significantly in the future, or piezometric readings indicate the need, a review of seismic 

stability would be required.  However, a detailed seismic risk reassessment should be undertaken at the 

2022 inspection at the latest. 

 

13. Correctness of particulars in the statutory record: 

 

The waste disposal and incident record books are kept up-to-date, and were signed as being correct during 

the course of this inspection. 
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14. Findings and recommendations of the Competent Person: 

 

The CVTD and the associated works were inspected by the Competent Person, Mr M. Cambridge, on 

17
th
 July 2017 in order to advise on the safety and stability of the various structures, on modifications to 

inspection and monitoring procedures, and on any immediate works required to prevent untoward 

deterioration. 

 

14.1 Conclusions 

The embankments and the associated structures were examined during the inspection and found to be well 

maintained and in a generally sound condition.  There was no evidence of any subsidence or other surface 

movement which might affect the security of the CVTD.  The controlled deposition of metalliferous 

sludges into this facility can continue in safety, subject to satisfactory maintenance of the defined 

freeboard and compliance with the agreed operating rules for disposal, reservoir control and inspection 

and monitoring. 

 

The following conclusions arose from the inspection: 

 

i) Only minor earthworks have been carried out on the lower downstream embankment faces in 

compliance with the Phase 1 outline.  Though the works are reportedly being undertaken in 

general accordance with the agreed methods, the results of the soil testing showed that more 

than 75% of the samples did not meet the specification.  Since the as-placed materials on the 

lower downstream embankment face have been proved to be non-compliant, remedial 

measures including excavation, conditioning and re-compaction will be required before any 

further earthworks are undertaken. 

ii) Given the issues with soil testing on the downstream face and the lack of test data for the 

upstream embankment, no further earthfill should be placed until the necessary 

improvements in material placement, compaction and CQA have been instigated. 

iii) Earthworks are not currently being subject to adequate CQA and therefore modifications to 

the material selection, placement and compaction and to inspection procedures are required 

in order to ensure long-term stability and erosion-resistance.   

iv) The surficial vegetation on all embankment surfaces is now being well managed and the use 

of the flail has reduced coarse vegetation and gullying and encouraged grass growth.  A small 

area containing Japanese knotweed remains in the south-western corner of the facility and is 

being addressed in the approved manner. 

v) The vegetation control has revealed erosion gullies on some slopes and need infilling as 

specified, though there has apparently been a reduction in animal activity on all exposed 

faces. 

vi) The rate of degradation and particle breakdown of the surficial fill, particularly on the lower 

slopes of the western embankment, shows no significant increase.  However, the current 

range of particle sizes exposed on some embankment surfaces may lead to enhanced rates of 

erosion and gully development and to increased maintenance costs. 

vii) The surface of the depository is in good condition, with no sign of instability or tension 

cracking in the bunds.  Edge protection was in place throughout the principal crests with 

good traffic management across the facility. 

viii) The emergency spillway inlet and sill were in good condition, and the approach cell and 

overflow section open and clear of obstructions. 

ix) The Clemows Stream diversion channel was generally clear of obstructions and accessible 

for inspection except at the downstream end.  However, some basal erosion is occurring 

upstream of the first weir and needs monitoring. 

x) Erosion of the diversion channel continues beneath the footbridge and, though the outlet has 

been modified, the hydraulic capacity of the buried section remains restricted and 

overtopping is a risk.  Further, internal erosion may continue to be occurring and will, if not 
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prevented, undermine the pipework and the road and prevent controlled flow during an 

extreme event. 

xi) The downstream section of the channel upstream of shaft No. 9 has been fully remediated but 

requires ongoing monitoring. 

xii) The material stockpiles remain unchanged, and the restoration of the surfaces of Cells Nos. 1 

to 4 is nearing completion. 

xiii) The current method of alternate sludge disposal between Cell No. 9 and Cells Nos. 7 and 8 is 

achieving improved sedimentation and consolidation, thus increasing storage efficiency. 

xiv) Gauge boards, level-monitoring devices and the alarm system were all in place, visible and 

reported to be fully operational.  However, alarm settings, access and cleaning issues need to 

be addressed. 

xv) There were no contra-indications regarding any of the old workings.  However, the stability 

of the shafts in the area adjacent to the upstream embankment, where they are used as a 

drainage outlet, must be kept under review, particularly with respect to the final rehabilitation 

phase. 

xvi) The basic flood risk assessment parameters have not changed since 2012 and therefore no 

modifications to the hydrological risk assessment are required for the current facility.  

However, the results of the most recent flood assessment and of the revised emergency 

divert-to-dam procedures need to be incorporated into an updated Operating and 

Maintenance Manual and the reservoir operating rules amended accordingly.  Further, the 

data should be used in the design of the proposed Stage 4 emergency spillway. 

xvii) The daily inspection records are complete and fully compliant with the requirements of good 

inspection practice.  However, the newly-implemented weekly, as well as the quarterly 

inspection records, need to be improved if they are to be an effective tool in managing the 

facility. 

xviii) The instrumentation data provided for review extended to November 2016 only and this 

limited record showed no untoward trends.  No data were available for the Jane’s Adit 

piezometers. 

xix) The most recent seepage records were not provided for review, though the data are reported 

to be recorded satisfactorily with no untoward indications.  Ongoing monitoring of seepage, 

both in terms of quality and quantity, continues to be required.  The rate of hydroxide sludge 

deposited in the main seepage pipe and in the subsidiary toe drain pipe should be kept under 

review. 

xx) The current divert-to-dam procedures need to be urgently updated in the light of the 

increased underground pumping capacity.  This review of the protocols should be fully 

integrated with the current flood risk assessment. 

xxi) The Operating and Maintenance Manual requires urgent updating to reflect all current 

operating practices and rules. 

xxii) There are recommendations outstanding from 2016 which remain to be addressed with some 

urgency (Appendix B). 

 

14.2 Recommendations 

The following recommendations are made and include measures in the interests of safety, for which a 

timetable has been provided.  The remaining actions, measures not in the interests of safety, should be 

initiated before the next scheduled independent inspection.  The recommendations are summarised in 

Table 2, together with a prioritised timetable for the appropriate action. 

 

Measures in the interests of safety  

i) The divert-to-dam protocols and associated flood risk assessment must be updated and 

reported to the Competent Person by the end of May 2018. 
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Measures not in the interests of safety  

i.) Plans for any developments on the site which might impact on the CVTD should continue to 

be scrutinised by the Competent Person. 

ii.) The selection, placement and compaction of all earthworks, together with the CQA 

procedures, need to be improved to ensure full compliance with the specification.  The 

as-placed materials on the lower downstream embankment face, where non-compliant, need 

to be excavated, conditioned and re-compacted. 

iii.) No further earthfill should be placed on the upstream embankment until the existing materials 

have been shown to be fully compliant. 

iv.) Until the embankment achieves its final profile and the face is seeded, regular control of all 

trees and shrubs is required.  Use of the flail for vegetation-control has revealed animal 

damage and erosion gullying, both of which need to be infilled in order to prevent further 

deterioration. 

v.) The slope degradation and the presence of oversized material noted in the south-western 

corner of the embankment should be kept under close scrutiny.  Should surficial movement or 

enhanced gully development take place, early remediation of the face will be required in 

accordance with the Closure Plan. 

vi.) The underground cable laid in trench beyond the upstream embankment toe should be clearly 

marked with warning signs on the ground to prevent untoward disturbance during any 

earthworks.   

vii.) The new steel bridge giving access to the restored quarry area should be load-tested to 

confirm that it has suitable capacity for all site vehicles. 

viii.) All trees and shrubs which might obscure the view of the emergency spillway approach 

channel, decant flume and stream diversion channel should continue to be managed to ensure 

that these structures can be properly inspected.  In particular, the canopies of all trees should 

be raised to ensure that the diversion channel weirs can be properly inspected.  All waterways 

should be regularly monitored, any erosion damage to the channel remediated and any 

potential restrictions to flow removed in order to ensure that hydraulic capacity for flood 

flows is maintained at all times. 

ix.) The footbridge over the stream diversion channel should be modified by removing the 

headwall and other restrictions to flow to prevent future untoward overtopping and to 

increase hydraulic capacity under extreme flows.  In the interim the continuing erosion of the 

stream diversion channel beneath the footbridge needs to be kept under constant review. 

x.) The final section of the stream diversion channel should be completed by grading the track 

and undertaking the necessary remediation measures to the trench uncovered during the 2011 

works. 

xi.) The permanent survey pin should be installed in the middle of the “Moores Shaft” cap for 

monitoring purposes and be included in the next site survey. 

xii.) The current concrete cap on shaft No. 9 should be replaced by a standard wire cage to enable 

ongoing water level monitoring. 

xiii.) The Owner of the Jane’s Adit should remain aware that, though the permanent inundation of 

the rock surfaces has improved underground stability, there remains a long-term risk that 

untoward collapse might endanger the CVTD.  It would be prudent to initiate a detailed risk 

assessment by a competent and experienced mining engineer in order to identify the 

long-term implications with regard to the safety and stability of the mine waste facility.  The 

assessment should be undertaken in accordance with a clearly-defined brief prepared on the 

Owner’s behalf after full consultation with the Competent Person and WJL. 

xiv.) Installation of the permanent settlement beacons on the crest and on the 58m berm should 

now be completed and the initial survey undertaken and reported in advance of the 2018 

inspection visit.  The beacons should be clearly marked and flagged to reduce the risk of 

traffic damage. 

xv.) The survey of the embankment, including all standpipe and survey beacon locations, should 

be completed and the final toe extent clearly marked on the ground.   
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xvi.) All standpipes should be tested by both physical dipping, to determine open depth in 

comparison with installed depth, and by drainage tests to confirm the operation of the tip.  

The testing should be completed, at the latest, by the end of May 2018 and a brief report 

submitted to the Competent Person for review in advance of the 2018 inspection visit. 

xvii.) Regular geotechnical appraisals of all stockpiles, when in use, continue to be required to 

ensure the ongoing safety and security of both the structures and of all operators. 

xviii.) The Operating and Maintenance Manual should be updated to incorporate the numerous 

changes which have taken place in site operations since 2004.  In particular, the new Manual 

should include sections on remediation, earthworks CQA, closure and site survey control, as 

well as the updated reservoir operating levels and divert-to-dam protocol, and be completed 

and provided to the Competent Person in advance of the next inspection visit. 

xix.) Though the current daily inspections are satisfactory, the weekly and quarterly monitoring 

does not comply with good practice and the system should be improved.  Inspections must be 

regularly undertaken on foot to ensure that important indicators are not missed and should 

include a CQA element when earthworks are being undertaken on the embankment faces. 

xx.) In the process of updating the Operating and Maintenance Manual the inspection sheets 

should be reviewed and any necessary modifications made so that the sheets can be 

formalised and appended to the Manual. 

xxi.) A complete up-to-date set of instrumentation records, including water level data from shaft 

No. 9, should be provided in advance of the next inspection by the Competent Person.   

xxii.) The recommendations included in the annual inspection reports should be reviewed annually 

and a record made of the satisfactory completion of each where applicable.  This record 

(Appendix B) should then be made available for review at the subsequent inspection by the 

Competent Person.  Where the recommendation has not been addressed the record should 

provide a clear and concise summary of the reason and of any interim mitigation measures 

taken.  Note that for the purposes of this inspection report the Table in Appendix B has been 

annotated to show actions outstanding from 2016 together with a strict timetable for their 

completion. 

xxiii.) The next inspection by the Competent Person should be undertaken before the end of 2018.  

Prior to this inspection the outstanding data and investigation reports should be provided to 

the Competent Person for review. 

 

 

Dated this 31st day of July 2018 
 

M. Cambridge 
 

 

FICE, C.Env 

Competent Person under the UK Mines and Quarries (Tips) Act 1969 

Member of the All Reservoirs Panel under the Reservoirs Act 1975 (Expiry 9th August 2019) 

 
 
 
 
 
 
 
 
 
 
This report has been prepared on behalf of the Owner and results from a visual inspection of the facility’s condition 

on the date of the visit.  No liability can be accepted in respect of any defects or adverse conditions not visually 

apparent during this visit or which arise subsequently.  
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 2017 Recommendations summary Completion date  Priority 

Item Measures in the interests of safety    

i) Review divert-to-dam protocols and update flood risk assessment  Prior to 2018 inspection   

 Measures not in the interests of safety    

i.)  Scrutinise site development plans  Ongoing  

ii.)  Update earthworks procedures – downstream embankment Prior to further earthworks  

iii.)  Update earthworks CQA – upstream embankment Prior to further earthworks  

iv.)  Undertake vegetation control  Ongoing   

v.)  Scrutinise slope degradation  Ongoing  

vi.)  Buried power cable signage As soon as practicable   

vii.)  Quarry access bridge load testing As soon as practicable   

viii.)  Inspect and clear all waterways Ongoing   

ix.)  Modify footbridge on stream diversion channel  Prior to 2018 inspection   

x.)  Complete final section of the stream diversion channel As soon as practicable   

xi.)  Install permanent survey pin on “Moores Shaft” cap Prior to 2018 inspection   

xii.)  Replace No. 9 shaft cap As soon as practicable   

xiii.)  Undertake risk assessment of Jane’s Adit As soon as practicable   

xiv.)  Install permanent embankment settlement beacons Prior to 2018 inspection   

xv.)  Update embankment survey Prior to 2018 inspection   

xvi.)  Test all standpipe piezometers  Prior to 2018 inspection   

xvii.)  Undertake regular geotechnical appraisals of all stockpiles Ongoing  

xviii.)  Update the Operating and Maintenance Manual Prior to 2018 inspection   

xix.)  Modify weekly and quarterly inspection regime  Prior to 2018 inspection   

xx.)  Review all inspection sheets  Prior to 2018 inspection   

xxi.)  Provide all instrumentation data for 2015 to 2018 Prior to 2018 inspection   

xxii.)  Review outstanding 2016 inspection recommendations Prior to 2018 inspection   

xxiii.)  Agree date of 2018 inspection by the Competent Person Prior to end of 2018  

    

 Key   

 Action programme Priority  

 Completed no action required   

 Ongoing input    

 Completion as soon as practicable but within 2 years   

 Completion required prior to next inspection visit   

    

Table 2: Summary of recommendations 
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Figure 1: Location plan 
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Figure 2: General arrangement of existing facility 
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Figure 3: Geological map of Wheal Jane and locality 
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Figure 4: Embankment cross-sections (2016) 
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Figure 5: Approximate location of old workings beneath CVTD  
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Figure 6: Details of settlement beacons 

 

 Figure 7: Section through downstream embankment showing standpipe piezometers 
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Figure 8: Location of standpipe piezometers  
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17. Photographs: 

  



 Mines and Quarries (Tips) Act 1969 
 Clemows Valley Tailings Dam 
 2017 Inspection 
   

 

   

 

projects/wjl/apr17/31/07/2018 28 Cantab Consulting 

Downstream embankment 

 

 

   
P1: Embankment face from right abutment  P2: Embankment toe from left abutment 

 

 

 

  
P3: Upper berms from eastern flank  P4: Redundant pipeline on 51m berm 

 

 

 

   
P5: Seepage control pond  P6: Seepage outlet pipe 
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Eastern embankment 

 

 

  
P7: Downstream toe and flume  P8: Spillway control valve manhole 

 

 

 

   
P9: Spillway inlet P10: Spillway approach channel  
 

 

Upstream embankment Western embankment 

 

  
P11: Temporary stockpiling at upstream toe P12: Western embankment looking south 
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Diversion channel 

 

 

   
P13: Diversion channel below quarry bridge  P14: Channel erosion near Weir No. 1 

 

 

 

   
P15: Trees obscuring channel below weir No. 3  P16: Channel below footbridge 

 

 

 

   
P17: Channel downstream from footbridge  P18: Channel stabilisation works  
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Sludge disposal  

 

 

   
P19: Desiccating sludge depository  P20: Active sludge depository 

 

 

 

  
P21: Waste recycling area on Cell No. 6  P22: Stockpiles on northern side of facility 
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Appendix A: Recommendations from 2016 Inspection Report 
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14. Findings and recommendations of the Competent Person: 

 

The CVTD and the associated works were inspected by the Competent Person, Mr M. Cambridge, on 

5
th
 July 2016 in order to advise on the safety and stability of the various structures, on modifications to 

inspection and monitoring procedures, and on any immediate works required to prevent untoward 

deterioration. 

 

14.1 Conclusions 

The embankments and the associated structures were examined during the inspection and found to be well 

maintained and in a generally sound condition.  There was no evidence of any subsidence or other surface 

movement which might affect the security of the CVTD.  The controlled deposition of metalliferous 

sludges into this facility can continue in safety, subject to satisfactory maintenance of the defined 

freeboard and compliance with the agreed operating rules for disposal, reservoir control and inspection 

and monitoring. 

 

The following conclusions arose from the inspection: 

 

i.) The earthworks have been continued on the lower downstream embankment faces in 

compliance with the Phase 1 outline.  The works are being undertaken in general accordance 

with the agreed methods, though some modifications to compaction are required in order to 

ensure long-term stability and erosion-resistance. 

ii.) Further compaction tests have been undertaken on the current works since the 2015 

inspection but, though generally adequate compaction may be inferred the sampling and 

testing was not subject to adequate CQA.  Further supervised sampling and testing is 

required. 

iii.) The surficial vegetation on all embankment surfaces is now being well managed, and the use 

of the flail will reduce coarse vegetation and gullying and encourage grass growth.  A small 

area containing Japanese knotweed remains in the south-western corner of the facility and is 

being addressed in the approved manner. 

iv.) The vegetation control has revealed both erosion gullies and animal activity on the exposed 

slopes. 

v.) The rate of degradation and particle breakdown of the surficial fill, particularly on the lower 

slopes of the western embankment, shows no significant increase.  However, the current 

range of particle sizes exposed on the surface may lead to enhanced rates of erosion and 

gully development. 

vi.) The surface of the depository is in good condition, with no sign of instability or tension 

cracking in the bunds.  Edge protection was in place throughout the principal crests with 

good traffic management across the facility. 

vii.) The emergency spillway inlet and sill were in good condition, and the approach cell and 

overflow section open as far as could be seen through the dense vegetation on the side 

slopes.  However, the inlet via Cell No. 13 remains narrow and heavily vegetated, and its 

hydraulic capacity under flood conditions severely reduced. 

viii.) The Clemows Stream diversion channel was generally clear of obstructions and accessible 

for inspection except at the downstream end.  However, two trees have fallen across the 

stream in the area of Weir No. 3 and could create a blockage in an extreme event. 

ix.) Erosion of the channel continues beneath the footbridge and the hydraulic capacity of the 

buried section is clearly restricted, as evidenced by the overtopping which was reported to 

have occurred during the winter months.  Internal erosion may be occurring and will, if not 

prevented, undermine the pipework and the road and prevent controlled flow. 

x.) The downstream section of the channel upstream of shaft No. 9 has collapsed in one area on 

the right bank and further extensive side slope movements are threatened on the left, as 

evidenced by the extensive tension cracks. 
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xi.) The material stockpiles remain unchanged, and the restoration of the surfaces of Cells Nos. 1 

to 4 is nearing completion. 

xii.) The current method of alternate sludge disposal between Cells Nos. 7 and 8 is achieving 

improved sedimentation and consolidation, thus increasing storage efficiency. 

xiii.) Gauge boards, level-monitoring devices and the alarm system were all in place, visible and 

reported to be fully operational.  However, alarm settings and access issues need to be 

addressed. 

xiv.) There were no contra-indications regarding any of the old workings.  However, the stability 

of the shafts in the area adjacent to the upstream embankment must be considered during the 

planning of the final rehabilitation phase in this area. 

xv.) No modifications to the hydrological risk assessment are required for the current facility, 

though the results of the most recent flood assessment need to be incorporated into the 

Operating and Maintenance Manual and the reservoir operating rules amended accordingly.  

Further, the data should be used in the design of the new Stage 4 emergency spillway. 

xvi.) The daily inspection records are complete but are only prepared by the Operations Director 

with no second-party overview.  Further, the three-monthly inspections have not been 

undertaken consistently nor have the reports been regularly issued for review. 

xvii.) Inspection and monitoring of the facility has been undertaken regularly but a number of 

significant failings were noted. 

xviii.) The instrumentation data were not provided for review. 

xix.) The seepage records were not provided for review, though the data are reported to be 

recorded satisfactorily with no untoward indications.  It is noted that the ephemeral flow 

results in a hydroxide sludge being deposited in the main seepage pipe and in the subsidiary 

toe drain pipe. 

 

14.2 Recommendations 

The following recommendations are made, and include two measures in the interests of safety for which a 

timetable has been provided.  The remaining actions, measures not in the interests of safety, should be 

initiated before the next scheduled independent inspection. 

 

Measures in the interests of safety  

i.) The approach channels to Cell No. 13 and to the emergency spillway were to be permanently 

widened immediately after the visit in order to restore hydraulic capacity.  The works were to 

be completed, as previously advised, before the end of September 2016 and the Competent 

Person advised accordingly. 

ii.) The two trees noted to have fallen across the channel at Weir No. 3 were to be removed 

immediately after the visit in order to restore hydraulic capacity and the Competent Person 

advised before the end of September 2016. 

 

Measures not in the interests of safety  

i.) Plans for any developments on the site which might impact on the CVTD should continue to 

be scrutinised by the Competent Person. 

ii.) The earthworks procedures on the lower downstream embankment faces need to be improved 

to ensure full compliance with the specification.  Additional sampling and testing under strict 

supervision by WJL was requested for verification purposes, with the results reported to the 

Competent Person as soon as they become available. 

iii.) The survey of the embankment, including all standpipe and survey beacon locations, should 

be completed and the final toe extent clearly marked on the ground.   

iv.) Until the embankment achieves its final profile and the face is seeded, regular control of all 

trees and shrubs is required, particularly on the upstream embankment.  The availability of 

the flail for vegetation control has revealed both animal damage and erosion gullying.  The 

gullies need to be infilled to prevent further deterioration. 
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v.) Rigorous inspection is required in order to check for further animal damage.  The burrows on 

the eastern embankment should be dug out and infilled with suitably compacted earthfill. 

vi.) The slope degradation noted in the south-western corner of the embankment should be kept 

under close scrutiny.  Should surficial movement or enhanced gully development take place, 

early remediation of the face will be required in accordance with the Closure Plan. 

vii.) The new steel bridge giving access to the restored quarry area should be load-tested to 

confirm that it has suitable capacity for all site vehicles. 

viii.) All trees and shrubs which might obscure the view of the emergency spillway approach 

channel, decant flume and stream diversion channel should continue to be managed to ensure 

that these structures can be properly inspected.  In particular, the canopies of all trees should 

be raised to ensure that the diversion channel weirs can be properly inspected.  All waterways 

should be regularly inspected and any potential restrictions to flow removed in order to 

ensure that hydraulic capacity for flood flows is maintained at all times. 

ix.) The timber, steel and other potential blockages on the footbridge over the stream diversion 

channel should be removed to ensure that overtopping does not occur except under extreme 

flood flows. 

x.) The continuing erosion of the stream diversion channel beneath the footbridge needs to be 

kept under review and the hydraulic capacity under extreme flows increased.  Consideration 

should be given in 2017 to either the removal of the bridge and its replacement with a 

wheel-wash or to the reconstruction of the bridge and parapet in order to improve bed 

stability and to increase hydraulic capacity. 

xi.) The lower section of the stream diversion channel below the footbridge should be remediated 

to prevent further slope failures from blocking the channel.  The channel sides should be 

re-profiled to a more sustainable slope whilst ensuring permanent access on both sides of the 

channel. 

xii.) The final section of the stream diversion channel should be completed by grading the track 

and undertaking the necessary remediation measures to the trench uncovered during the 2011 

works.  Monitoring of the rate of erosion of the channel below the footbridge is required, and 

remedial works should be instigated to ensure that access to the channel for maintenance 

purposes is not inhibited. 

xiii.) The permanent survey pin for monitoring purposes in the middle of the “Moores Shaft” cap 

should be installed and included in the next site survey. 

xiv.) The Owner of the Jane’s Adit should remain aware that, though the permanent inundation of 

the rock surfaces has improved underground stability, there remains a long-term risk that 

untoward collapse might endanger the CVTD.  It would be prudent to initiate a detailed risk 

assessment by a competent and experienced mining engineer in order to identify the 

long-term implications with regard to the safety and stability of the mine waste facility.  The 

assessment should be undertaken in accordance with a clearly defined brief prepared on the 

Owner’s behalf after full consultation with both CCL and WJL. 

xv.) Installation of the permanent settlement beacons on the crest and on the 58m berm should be 

completed and the initial survey undertaken in advance of the 2017 inspection.  The beacons 

should be clearly marked and flagged to reduce the risk of traffic damage. 

xvi.) Regular geotechnical appraisals of the stockpiles, when in use, continue to be required to 

ensure the ongoing safety and security of both the structures and of the operators. 

xvii.) All standpipes should be tested by both physical dipping, to determine open depth in 

comparison with installed depth, and by drainage tests to confirm the operation of the tip.  

The testing should be completed, at the latest, in advance of the 2017 inspection and a brief 

report submitted to the Competent Person for review. 

xviii.) The Operating and Maintenance Manual should be updated to incorporate the numerous 

changes which have taken place in site operations since 2004.  In particular, the new Manual 

should include sections on remediation, earthworks, closure and site survey control, as well 

as the updated reservoir operating levels, and be completed prior to the next independent 

inspection. 
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xix.) The current inspection regime needs to be modified immediately with the Operations Director 

undertaking inspections on six days of the week only, with a further independent check once 

a week by a separate, suitably qualified, employee.  Inspections must be regularly undertaken 

on foot to ensure that important indicators are not missed. 

xx.) The current daily inspection sheets need to be simplified to ensure that all key elements are 

being reviewed.  A more rigorous sheet for the weekly inspections should be prepared to 

complement the daily regime, together with an updated three-monthly inspection sheet which 

facilitates joint inspection and sign-off.  The revised sheets should be reviewed, formalised 

and appended to the updated Operating and Maintenance Manual.  The procedure should also 

specify dates for submission of the quarterly reports, together with the sign-off and approval 

process. 

xxi.) The missing instrumentation data should be provided in advance of the next inspection by the 

Competent Person. 

xxii.) The next inspection by the Competent Person should be undertaken before the end of 

September 2017. 

 
 
Dated this 25th day of May 2017 
M. Cambridge 
 
 

 

FICE, FIQ, C.Env 

Competent Person under the UK Mines and Quarries (Tips) Act 1969 

Member of the All Reservoirs Panel under the Reservoirs Act 1975 (Expiry 9th August 2019) 
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Appendix B: Register of actions followings recommendations from the 2016 inspection 

 
 2016 Recommendations 2017 Actions  Comments 

 Measures in the interests of safety    

i) The approach channels to Cell No. 13 and to the emergency 

spillway were to be permanently widened immediately after the 

visit in order to restore hydraulic capacity.  The works were to 

be completed, as previously advised, before the end of 

September 2016 and the Competent Person advised accordingly. 

Completed No further action 

ii) The two trees noted to have fallen across the channel at Weir 

No. 3 were to be removed immediately after the visit in order to 

restore hydraulic capacity and the Competent Person advised 

before the end of September 2016. 

Completed No further action 

 Measures not in the interests of safety    

i.)  Plans for any developments on the site which might impact on 

the CVTD should continue to be scrutinised by the Competent 

Person. 

Ongoing  

ii.)  The earthworks procedures on the lower downstream 

embankment faces need to be improved to ensure full 

compliance with the specification.  Additional sampling and 

testing under strict supervision by WJL was requested for 

verification purposes, with the results reported to the Competent 

Person as soon as they become available 

To be completed  

iii.)  The survey of the embankment, including all standpipe and 

survey beacon locations, should be completed and the final toe 

extent clearly marked on the ground. 

To be completed  

iv.)  Until the embankment achieves its final profile and the face is 

seeded, regular control of all trees and shrubs is required, 

particularly on the upstream embankment.  The availability of 

the flail for vegetation control has revealed both animal damage 

and erosion gullying.  The gullies need to be infilled to prevent 

further deterioration. 

Ongoing  

v.)  Rigorous inspection is required in order to check for further 

animal damage.  The burrows on the eastern embankment 

should be dug out and infilled with suitably compacted earthfill. 

Ongoing  

vi.)  The slope degradation noted in the south-western corner of the 

embankment should be kept under close scrutiny.  Should 

surficial movement or enhanced gully development take place, 

early remediation of the face will be required in accordance 

with the Closure Plan. 

Ongoing  

vii.)  The new steel bridge giving access to the restored quarry area 

should be load-tested to confirm that it has suitable capacity for 

all site vehicles. 

To be completed  

viii.)  All trees and shrubs which might obscure the view of the 

emergency spillway approach channel, decant flume and stream 

diversion channel should continue to be managed to ensure that 

these structures can be properly inspected.  In particular, the 

canopies of all trees should be raised to ensure that the diversion 

channel weirs can be properly inspected.  All waterways should 

be regularly inspected and any potential restrictions to flow 

removed in order to ensure that hydraulic capacity for flood 

flows is maintained at all times. 

Ongoing  

ix.)  The timber, steel and other potential blockages on the 

footbridge over the stream diversion channel should be removed 

to ensure that overtopping does not occur except under extreme 

flood flows 

To be completed  

x.)  The continuing erosion of the stream diversion channel beneath 

the footbridge needs to be kept under review and the hydraulic 

Ongoing  
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capacity under extreme flows increased.  Consideration should 

be given in 2017 to either the removal of the bridge and its 

replacement with a wheel-wash or to the reconstruction of the 

bridge and parapet in order to improve bed stability and to 

increase hydraulic capacity. 

xi.)  The lower section of the stream diversion channel below the 

footbridge should be remediated to prevent further slope failures 

from blocking the channel.  The channel sides should be 

re-profiled to a more sustainable slope whilst ensuring 

permanent access on both sides of the channel. 

Completed No further action 

xii.)  The final section of the stream diversion channel should be 

completed by grading the track and undertaking the necessary 

remediation measures to the trench uncovered during the 2011 

works.  Monitoring of the rate of erosion of the channel below 

the footbridge is required, and remedial works should be 

instigated to ensure that access to the channel for maintenance 

purposes is not inhibited. 

To be completed  

xiii.)  The permanent survey pin for monitoring purposes in the 

middle of the “Moores Shaft” cap should be installed and 

included in the next site survey. 

To be completed  

xiv.)  The Owner of the Jane’s Adit should remain aware that, though 

the permanent inundation of the rock surfaces has improved 

underground stability, there remains a long-term risk that 

untoward collapse might endanger the CVTD.  It would be 

prudent to initiate a detailed risk assessment by a competent and 

experienced mining engineer in order to identify the long-term 

implications with regard to the safety and stability of the mine 

waste facility.  The assessment should be undertaken in 

accordance with a clearly defined brief prepared on the Owner’s 

behalf after full consultation with both CCL and WJL. 

Ongoing  

xv.)  Installation of the permanent settlement beacons on the crest 

and on the 58m berm should be completed and the initial survey 

undertaken in advance of the 2017 inspection.  The beacons 

should be clearly marked and flagged to reduce the risk of 

traffic damage. 

To be completed  

xvi.)  Regular geotechnical appraisals of the stockpiles, when in use, 

continue to be required to ensure the ongoing safety and 

security of both the structures and of the operators. 

Ongoing  

xvii.)  All standpipes should be tested by both physical dipping, to 

determine open depth in comparison with installed depth, and 

by drainage tests to confirm the operation of the tip.  The testing 

should be completed, at the latest, in advance of the 2017 

inspection and a brief report submitted to the Competent Person 

for review. 

To be completed  

xviii.)  The Operating and Maintenance Manual should be updated to 

incorporate the numerous changes which have taken place in 

site operations since 2004.  In particular, the new Manual 

should include sections on remediation, earthworks, closure and 

site survey control, as well as the updated reservoir operating 

levels, and be completed prior to the next independent 

inspection. 

To be completed  

xix.)  The current inspection regime needs to be modified 

immediately with the Operations Director undertaking 

inspections on six days of the week only, with a further 

independent check once a week by a separate, suitably qualified, 

employee.  Inspections must be regularly undertaken on foot to 

ensure that important indicators are not missed. 

To be completed  

xx.)  The current daily inspection sheets need to be simplified to To be completed  
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ensure that all key elements are being reviewed.  A more 

rigorous sheet for the weekly inspections should be prepared to 

complement the daily regime, together with an updated 

three-monthly inspection sheet which facilitates joint inspection 

and sign-off.  The revised sheets should be reviewed, formalised 

and appended to the updated Operating and Maintenance 

Manual.  The procedure should also specify dates for 

submission of the quarterly reports, together with the sign-off 

and approval process. 

xxi.)  The missing instrumentation data should be provided in advance 

of the next inspection by the Competent Person. 

To be completed  

xxii.)  The next inspection by the Competent Person should be 

undertaken before the end of September 2017. 

Completed  

  

Key  
Action programme  
Completed no action required  

Ongoing input   
Completion as soon as practicable but within 2 years  
Completion required prior to next inspection visit  

 

 

 

 

 

 

 

 

 

  

 

 
 

 


