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1 Introduction 

 
The North Pennines have a rich legacy of metal mining and remains such as spoil heaps and abandoned mine 

buildings scatter the landscape.  Whilst these features are a valuable source of historical interest they are also a 

store of heavy metals, such as lead, zinc and cadmium. When these metals reach watercourses they can have a 

detrimental impact on river ecology. Heavy metal pollution from abandoned mines is one of the key reasons for 

failure to meet the Water Framework Directive targets of good chemical and ecological status for many waterbodies 

within the North Pennines. 

Heavy metal pollution can come from both point sources, primarily abandoned mine adits, and diffuse sources, such 

as spoil heaps and mine dressing floors. In low flows, point sources tend to dominate the pollutant load to the river 

system, whilst during high flows, the connectivity of diffuse sources to the watercourse is increased, often leading to 

these becoming the dominant metal source. Though harder to identify, treatment of diffuse sources can often 

represent a low-cost option compared to the capital-intensive treatment of point sources. 

The aim of this project was to develop costed action plans for target waterbodies as a starting point for enabling the 

delivery of practical work to mitigate diffuse metal mine pollution in the upper Wear and Tees. Target waterbodies 

were selected based on 3 main criteria: where a point source capital scheme was under consideration; where diffuse 

sources were dominant, and where WFD failure were marginal and diffuse sources were sufficiently large for diffuse 

works alone to potentially deliver improvement in status. Target waterbodies chosen under these criteria were 

Killhope and Middlehope Burns in Weardale, and Hudeshope Beck and Egglestone Burn in Teesdale. 

This report addresses diffuse metal sources in the Weardale target waterbodies, those in Teesdale are addressed in a 

separate report compiled by David Higgins of the Tees River Trust. 

The River Wear is a historically heavily-mined catchment. As a consequence this catchment fails to meet water 

quality standards from the headwaters down to Witton Park a distance of approximately 55km (Environment 

Agency, 2015). 

Killhope Burn catchment 

Killhope Burn fails EQS limits for lead, zinc and cadmium (Environment Agency (2015) and monitoring suggests that 

the burn has a large diffuse input of all three metals in mid-to-high flows. There are significant diffuse sources in the 

catchment, particularly along the upper reaches above Killhope Museum. The main point source inputs into Killhope 

Burn are Park Level Mine at Killhope Museum, and Burtree Pasture Mine which inputs into the Sedling Burn 

tributary. The Environment Agency are investigating possible point source treatment at Park Level Mine and 

investigations into possible treatment solutions for Burtree Pasture Mine are ongoing. 

Middlehope Burn catchment 

There are a number of point source discharges within this catchment including Middlehope Mine, Middlehope Shield 

Mine and Low Slit Mine. There is also significant diffuse input. Water quality monitoring conducted by the 

Environment Agency (2012) indicated that Middlehope Burn significantly fails EQS limits for lead and zinc with 

cadmium levels representing a borderline fail. Average levels of dissolved lead measured in Middlehope Burn at 

Westgate were 15.5 µg/l approximately twice the EQS limit of 7.2 µg/l whilst average levels of dissolved zinc at the 

same point were 68.5 µg/l, again approximately twice the bioavailable EQS limit of 33 µg/l. Cadmium levels were 

0.16 µg/l, marginally higher than the EQS limit of 0.15 µg/l. It was concluded that the largest loads of lead were 

coming from diffuse sources; in low flows this was from the upper catchment (upstream of Low Slit Mine) whilst in 

high flows there was a much greater input below this point, thought to be coming primarily from remobilised in- 

stream sediment. Point sources and remobilisation of sediment in high flows were thought to be the main 

contributors of zinc to the river, with the exception of Long Sike, a small stream running through Middlehope Old 

Mine and a significant source of zinc. Subsequent monitoring of Middlehope Burn by the Environment Agency in 

2015 showed EQS limit failures for all three metals. 
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Potential diffuse metal sources were identified in both catchments through a combination of GIS, advice from 

independent geologists, botanists and mine historians, walkover surveys and sample collection. GIS input included 

the use of SCIMAP to produce a catchment scale model of connectivity of diffuse metal sources to the watercourse. 

SCIMAP is described in more detail in section 2 below. The advice and assistance from the independent specialist 

was invaluable in enabling us to target the walkover surveys and identify sources of contamination. 

This report details costed action plans to address diffuse metal sources within Killhope and Middlehope Burn 

catchments. Where possible solutions identified involve the use of ‘green engineering’ techniques, using local 

materials and an approach of assisted natural recovery rather than ‘control’. This approach is based on that adopted 

by the Tyne Rivers Trust during remediation of diffuse metal sources within the Tyne catchment (Newson and 

Atkinson, 2013). It should be noted that this project only seeks to address anthropogenic sources of heavy metals 

within the catchments in an effort to reduce metal concentrations within the watercourses to a level closer to 

natural background levels. Exposed mineral veins and outcrops within the catchments represent a natural source of 

heavy metals, outwith the scope of this project. 

Whilst identifying potential remediation solutions there are a number of constraints which need to be considered. 

The catchments include a number of Scheduled Monuments of which diffuse metal sources such as spoil heaps form 

a part. In addition both geological and ecological SSSI’s are present and sections of the waterbodies, in particular 

wetlands and smaller tributaries, are likely to provide habitats for protected species such as water voles and great 

crested newts. The metal rich environment also creates conditions suitable for metallaphyte Calaminarian grassland 

species to thrive. Both catchments are also within the North Pennines AONB. Consultation with the appropriate 

bodies will be required prior to works within protected sites and water vole and great crested newt surveys will be 

necessary in some locations. Species record searches will also be required to locate the presence of protected 

species outside of designated sites. Advice has and will be sought from independent experts concerning the 

potential impact of proposed works on geological, historical and botanical interests within protected sites and within 

the wider project area. Dr Janet Simkin, calaminarian grassland specialist, should be involved in the planning stages 

of any remediation works. A description of the geology of the North Pennines, kindly produced for us by Brian Young, 

is given in Appendix 2. Brian Young has also advised that, in order to preserve the geological record, where 

remediation works are to be undertaken on a site, wherever possible only material from within the site should be 

used, and that mining waste from another site should never be used. Use of any material from outside the site 

should be clearly recorded. All proposed remediation works within this report are subject to consultation with, and 

agreement by, the relevant landowners. 

The project was funded by, and conducted in collaboration with, the Environment Agency and adopted a partnership 

approach directed by a Steering Group which included representatives from Environment Agency, The North 

Pennines AONB, Northumberland Water, the Coal Authority, Durham County Council, Durham University and the 

British Geological Survey as well as from the Tyne, Tees and Wear Rivers Trusts. The contract for delivery of the 

project is set out in Appendix 1 and a review of the delivery of the project tasks is given below. 

1.1 Partnership Agreement Task Review 
Lessons learned through the feasibility project are documented elsewhere. This section considers how individual 

Partnership Agreement tasks were addressed within the timescales available, interfaced with the additional activity 

of collecting sediment and water samples. Sediment and water analyses were used to confirm expert visual 

assessment and directly prioritise proposed interventions. 

Task 1 – Identify Sources and Sinks 

The surveys concentrated on identifying and prioritising primary sources as the best use of the time available, 

utilising expert mining historians supported by sediment and water sampling. Diversion of time/resource to the 

identification of sinks as temporary sources of re-mobilised material would have compromised primary source 

investigation. Further investigation of the geomorphological processes around sediment deposition and re- 

mobilisation could form part of a phase 2 programme, following on from this feasibility report. 
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Tasks 2 and 3 – Identify Remediation/Preferred Options. 

The most appropriate remediation option for each site has been listed, based on effectiveness, cost and 

consideration of botanical, geological, historic and landscape issues. Where further physical investigations or 

consultations are necessary to select between a number of remediation options for a particular site, then the 

different potential options are listed, including any maintenance costs, liabilities, constraints or other considerations 

if relevant/appropriate. 

Tasks 4 and 5 – Identify Costs and benefits. Produce Costed Waterbody Actions Plans 

Only preliminary costs, based on Tyne RT standards with an inflation factor are included in the report, based upon 

visual assessment of locations and potential access routes made during site surveys. These cost estimates do not 

include detailed site investigation elements: 

 Ecological surveys 

 Ground investigations 

Firm final costs, based upon detailed priority site investigations and confirmed through a contractor competitive 

tender process, will be developed through a future phase 2 programme, which will include: 

 Detailed design 

 Project management 

 Engagement and communications 

 Deployment of plant and materials to remote locations 

 Estimate of future maintenance requirements and costs 

Primary priority sites may be supplemented by low cost secondary priority sites, where works not judged as cost 

beneficial individually may become viable if included as part of a larger local programme of works. 

Given the variability of the priority source sites and water sampling results taken from around those sites it is not 

possible to absolutely quantify an estimate of reduction in heavy metal inputs. However the report identifies 

interventions at 38 sites with a metal sediment range of cadmium: 0.20 to 83.20 mg/kg; zinc: 166 to 33200 mg/kg 

and lead: 602 to 52600 mg/kg and prioritises interventions at 23 sites with a metal sediment concentration range of 

cadmium: 0.33 to 83.20 mg/kg; zinc: 172 to 33200 mg/kg and lead: 9140 to 52600 mg/kg. 

Task 6 – Map costed action plans onto GIS 

GIS has been utilised to produce the distribution maps of sites and relative degrees of contamination contained 

within the report. A list of GIS shapefiles supplied with this report are listed in Appendix 3. 
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2 SCIMAP hydrological connectivity and fine sediment model 

 
Reaney et al (2011) explain that SCIMAP offers a fresh approach to modelling that allows fine-scale representation of 

the landscape to be explored at a catchment scale. This enables sub-field scale erosion locations to be upscaled to 

the catchment to identify which are most likely to matter in terms of fine sediment delivery. The basic principle of 

SCIMAP is if an erosion source is connected to a watercourse by surface flow it provides a diffuse pollution concern. 

In addition by making a whole catchment comparison it also highlights which catchments are likely to be delivering 

disproportionate amount of risk. From this targeting of finite resources is enhanced. The model was developed to 

contain the most basic information on processes that allows a sufficient exploration of a catchment (Reaney et al, 

2011; Lane 2008, pers comm.). In particular the two most important processes are erosion and delivery offering 

information on the likelihood of eroded material reaching a river system. 

The model is based on: 1) risk generation for the material that can be eroded; 2) probability of hydrological 

connection; 3) the combination of (1) and (2) to identify a pollution pathway; 4) routing of the pathways to ascertain 

the risk loading; and 5) transformation of risk loading to risk concentration (Reaney et al, 2011). Thus SCIMAP 

identifies where risk accumulates at a greater rate than dilution. 

The probability of hydrological connection is based on the notion that at any point in time there will either be a 

connection or not (Reaney et al, 2011). When the scale of inquiry is expanded there become a series of connected 

and disconnected erosion sources that respond to slope, upstream area and rainfall patterns. SCIMAP accounts 

for these temporal patterns by assuming there will be a spatial pattern of connection strengths across a landscape. It 

is this connection strength, or likelihood to connect given the prevailing rainfall conditions, that SCIMAP explores. In 

terms of material carried to rivers by surface flow there has to be a complete flow path from erosion source to river. 

Where a flow path becomes disconnected prior to reaching a recipient stream then eroded sediments will also 

become disconnected. Integral to SCIMAP is a treatment of these distributed connections/disconnections through a 

network index. The network index (Lane et al, 2006) identifies the weak points along a connection pathway and 

identifies these as the controlling factors governing hydrological connectivity of the upslope flow path. These weak 

points are simply the low values across a topographic wetness index (Beven and Kirby, 1979). Lane et al (2006) 

highlight that the network index is the measure of the likelihood of vertical or lateral flow, lateral flow serves to 

connect whilst vertical flow disconnects. 

SCIMAP does not take into account the loss of risk through deposition. This is for two reasons 1) there is an 

assumption that deposition in comparison to delivery is small (this is a common assumption) and 2) SCIMAP is often 

focused on gravel-bed rivers. Owens et al (2008) showed that in the River Tweed only 4% of fine sediment was 

deposited as bed load. The stream explored in Tees and Wear Metal Mines Project are considered similar enough to 

the upper reaches of the Tweed Catchment to allow this assumption to carry. 

The SCIMAP fine sediment model was developed to offer a tool for river managers that would allow them to embed 

each river reach and land parcel into the context of the whole catchment. The notion was to provide guidance on 

where the most likely places to be delivering fine sediment to a river network would occur. This form of investigation 

begins the search for the more risky locations allowing a targetted and systematic search of a riverscape in terms of 

exploring fine sediment delivery. The model is not devised to give quantitative information but it does provide a 

qualitative framework that displays a risk probability. Thus, it cannot be expected to be accurate on all occasions. 

Nuances within the landscape, different farmers approach to land management and land management change since 

the CEH landcover map 2007 may result in a less accurate risk assignment (Lane et al, 2006). In addition, it must be 

noted that SCIMAP does not provide definitive answers but only assists with restoration targeting across broad 

spatial scales by assigning a risk probability framework to a landscape. 

Here SCIMAP has been used to display which metal mine sites are hydrologically connected to a watercourse where 

they are situated back from a river or stream. Initially this was undertaken at a 5m resolution, using NEXTMAP data. 

This provided a coarse return offering information on general connectivity but unable to tease out the surface 
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pathways at any of the sites. LIDAR data was the next option but only one of the four catchments, Hudeshope, had 

enough LIDAR coverage to justify this approach. However, as can be seen in Figure 1 this provided much clearer 

visuals of the likely connected pathways across the landscape. 
 
 

Figure 1: SCIMAP output using NEXTMAP data at 5m resolution (left) and LIDAR data at 2m 
resolution (right) 

With poor LIDAR coverage the Environment Agency developed a bespoke 2m resolution elevation model for the 

project. The vertical precision of this dataset was not known. However, as this DEM offered a good match to both 

the LIDAR 1m and 2m datasets, when run for the Hudeshope catchment, it was considered to offer an accurate 

enough model for developing management decisions. Thus, the SCIMAP outputs, when run with both datasets, 

offered similar catchment representations to give confidence in the results. 

To understand SCIMAP outputs it is important to note that any colour ramp can be used but here we’ve chosen 

green to red as the in-channel output, with green being low relative risk to the stream network and a light blue to 

brown colour ramp as the land based output. This second layer multiplies an area of erosion risk by a surface flow 
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index to offer a representation of hydrologically connected sources of fine sediment (Figure 2). This is further 

explained below. 

The colours that follow the stream network are indicating the risk 

categories for fine sediment concentration/delivery from that stream. It’s 

calculated as standard deviation around the mean going from green (low 

risk) through to red (high risk) with light orange being the mean for the 

catchment modelled. If you take a red stream (one that is delivering a 

disproportionate amount of fine sediment compared to its upstream area) 

and then look at the underlying model output surrounding the red stream 

(light blues to brown) you can decipher which parcels of land are most likely 

the source of sediment to a river network. 

This second model output is calculated by multiplying the erosion risk of 

any parcel of land by a surface flow index. In the case of the SCIMAP model 

the surface flow index describes where surface flows connect to a 

watercourse. The brown zones in this output are considered to be the ones 

most likely to be delivering fine sediment. In effect this tells us where 

sediment sources are hydrologically connected to a water course (so there 

is a source, a pathway and a recipient stream). The model can then be used 

to help locate the places to explore in order to sever the links between 

pollution source and recipient stream. This could be in the form of buffer 

strips, woodland creation or any other management measure that helps 

break the hydrological connectivity and thus disrupt the pathway 

 
 
 

Figure 2: Example SCIMAP output 
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3 Methodology 

3.1 Site selection methodology 
The SCIMAP analysis was conducted on behalf of the project by David Higgins from the Tees River Trust. SCIMAP was 

run for all four target catchments in Teesdale and Weardale separately to identify locations within each of the survey 

areas that could be considered to be delivering dis-proportionate levels of risk to the river system. In this way each 

location within a catchment was assessed against all other locations within the same catchment. However, the 

model was not run across the four catchments in one run. While this would have measured each location against all 

the locations in all the four catchments it would have required too much processing power. 

The SCIMAP outputs were then overlaid on to Ordnance Survey 1:10000 digital maps and over a layer displaying the 

locations of old metal mines and their spoil heaps, previously identified and mapped by the EA, using ArcMap. This 

provided the project with some good initial visualisations of the problem. 

The following maps (figs 3 to 15) display the model outputs for the Killhope and Middlehope catchments, as well as 

highlighting the locations considered to be the most risky in terms of this project. These locations were identified as 

the sites where the surface flow index (or network index as described in the ‘SCIMAP hydrological connectivity and 

fine sediment model’ section above), multiplied by an erosion risk that then displayed a risky connectivity concern 

moving across an old metal mine site. These were then considered to be at an elevated risk in terms of diffuse heavy 

metal pollution. 

A note of caution: SCIMAP doesn’t account for heavy metal pollution as such and is used here only as a surrogate. As 

much of the diffuse heavy metal pollution is drawn to the river attached to fine sediment, or within the sediment 

matrix, it is a reasonable assumption that a fine sediment model will be of use. 
 
 
 

 

Figure 3: Overview of survey areas in Killhope Burn catchment, as identified by SCIMAP analysis. 
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Figure 4: Upper Killhope survey area 
 

 

Figure 5: Snodberry survey area 
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Figure 6: Guinea Groove/Heathery Cleugh survey area 
 
 
 

Figure 7: Upper Sedling Burn survey area 
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Figure 8: Lower Sedling Burn survey area 
 
 
 

 

Figure 9: Wellhope Burn survey area 
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Figure 10: Wearhead survey area 
 
 
 

 

Figure 11: Cowhorse Level survey area 



15  

 
 

Figure 12: Overview of survey areas in Middlehope Burn catchment, as identified by SCIMAP analysis 
 

 

Figure 13: Middlehope Old mine survey area 
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Figure 14: Middlehope Mine, Middlehope Shield Mine, Low Slit Mine, Middle Slit Level, High Slit Mine, Slit Pasture 
Mine and West Rigg Mine survey areas. 

 
 
 

 

Figure 15: Westgate survey area 
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3.2 Walkover Survey Methodology 

 
Walkover surveys were conducted for the areas identified by the SCIMAP analysis. These were carried out in 

conjunction with mine historians who were able to provide advice on likely contamination levels at each site. We are 

grateful to Peter Jackson, Helen Wilkinson, Colin Fowler and James Heaton for this advice. 

The following potential sources of diffuse pollution were mapped and recorded at each site: 

1. River bank erosion undercutting areas of spoil within a mining zone or in areas such as dressing floors where 

the riverbank itself may be contaminated. 

2. River bank erosion up to 200 metres downstream of a mining zone in areas where contaminated sediment 

may have been deposited. 

3. Patches of unvegetated or sparsely vegetated soil in the floodzone within mining areas where visual 

evidence or expert advice suggested the lack of vegetation to be caused by metal contamination rather than 

erosion or grazing by livestock. 

4. Unvegetated or sparsely vegetated spoil heaps or other mining remains within the floodzone. 

5. Patches of unvegetated or sparsely vegetated soil in mining zones within the wider catchment area where 

SCIMAP analysis indicates a high degree of connectivity to the watercourse and where visual evidence or 

expert advice suggested the lack of vegetation to be caused by metal contamination rather than erosion or 

grazing by livestock. 

6. Unvegetated or sparsely vegetated spoil heaps or other mining remains within the wider catchment area 

where SCIMAP analysis indicates a high degree of connectivity to the watercourse. 

 

3.3 Sampling Methodology 

 
Sediment and water quality sampling of heavy metal levels was conducted to back up recommendations from the 

walkover surveys and to enable remediation options to be targeted at of the most heavily contaminated sites. 

Sediment samples were taken from sites which a combination of SCIMAP analysis, visual-on-the -ground assessment, 

and expert advice had indicated were likely to be diffuse sources of metal pollution. Water quality samples were 

taken above and below suspected sources of diffuse pollution. Funding for the sampling was provided by the 

Environment Agency. 

3.3.1 Sediment sampling 
A minimum of 600g of sediment was taken from each sample site (13 sites in the Killhope Burn catchment, 17 sites in 

the Middlehope Burn catchment). Sediment making up the sample was taken from a number of points from each 

potential pollution source (e.g. spoil heap) in order to be representative of metal concentrations over the source as a 

whole. To ensure that only the level of bioavailable metals was recorded, each sample was sieved to remove 

material larger than 10mm. All material under 10mm was retained in the sample as, although some retained 

particles may be larger than would be immediately bioavailable, weathering and river action may increase 

bioavailability over time. Material larger than 10mm was photographed and then rejected from the sample. The 

percentage of sample made up of coarser material was recorded. 

Sediment samples were bagged and stored in 1 kg pots for analysis by the Environment Agency. Prior to analysis 

sediment samples were crushed and dried. 

3.3.2 Water quality sampling 
125ml water samples were taken upstream and downstream of each (group of) sediment sample site(s). 33 water 

samples were taken within the Killhope Burn catchment and 21 within the Middlehope Burn catchment. 
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Water samples were stored at below 8˚C and delivered to the Environment Agency for analysis within a maximum of 

three days to prevent deterioration. 

Both sediment and water quality samples were analysed for a range of heavy metals and the results of the analysis 

are presented in full in Appendix 4. 

3.4 Description of green engineering techniques 
(adapted from the Tyne Reports, 2013). 

Descriptions of proposed remediation techniques are given below. 

Toe protection (stone); stone toe protection revetments are suitable where the structure is likely to be subject to 

strong erosive forces, this can be one or several rows of stone depending upon site conditions. 

Bank revetment, stone; stone revetment uses suitably positioned block stone to protect the river bank from fluvial 

erosion. This approach may be necessary in high energy waterways, with high erosive power. Single or multiple layer 

stone revetment can be used. Careful design is required to ensure effectiveness in all flow conditions and to prevent 

damage to, or erosion around this intervention. 

Bank revetment, larch; spoil heap toe protection or bank stabilisation with larch posts can protect spoil heaps from 

basal erosion by fluvial action through dissipation of energy and through creation of a small terrace to allow 

accumulation of sediment for establishment of protective vegetation. 

Bank revetment, brash bundles; spoil heap toe or bank protection with brash can protect spoil heaps from basal 

erosion by fluvial action through dissipation of energy. It provides a medium for sediment deposition and vegetation 

growth. 

LWD (Large Woody Debris) kickers are embedded into the river bank and are designed to modify flow conditions to 

prevent continued bank erosion. Careful design is required to ensure effectiveness in all flow conditions. 

Drainage controls; the use of excavator machinery to dig new drainage channels to direct water away from 

landscape sources of metal spoil. The rate of drainage installation will depend upon site conditions and the required 

specification. 

Drainage controls, silt traps; drainage controls as described involve the re-routing of water away from metal rich 

areas. Silt traps are excavated areas connected to the drainage network which allow sediment to be deposited. 

Drainage and mini-traps; drainage controls are as described above. Mini-traps are smaller in volume than silt traps. 

They are similar in that deeper and wider areas within the new ditch network allow the settling out of potentially 

contaminated sediment carried by drainage channels. 

Leaky Dams; leaky dams partially block minor watercourses, allowing sediment deposition upstream. They can slow 

the flow of water and are suitable for low order ephemeral streams where the upstream contributing catchment 

area is small.  Ongoing management to remove metal rich sediments will be associated with this technique. 

Tree planting; planting with deep rooting broadleaves can help bind contaminated spoil, preventing erosion and 

siltation of watercourses. Trees will be of suitable species to cope with conditions, planted with suitable stakes, 

guards and aftercare provision 
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3.5 Costings 
The costings for the recommended restoration works, described below, have been derived from earlier work carried 

out by the Tyne Rivers Trust with some additional input from Phillip Hibbs the Trees and Woodland Officer at the 

Yorkshire Dales National Park Authority (YDNPA) and Landplan GB Ltd a professional landscape business who have 

offered indicative costs for wetland creation. The costs from the Tyne Rivers Trust have been adjusted to account for 

inflation. Table 1 provides the costings based on an area, length or per item basis. 
 

 
Remedy Cost (£ / m) 

Woodland creation/Ha 4500 

Sediment traps* (each) 2000 

Crossing points (stone or timber) (each) 300 

Bank re-profile and revetment 270 

Toe protection (stone - multiple layers) 265 

Standard field gate (YDNPA) (each) 250 

Gully traps and splash boards 250 

Toe protection (stone) 180 

Toe protection (timber) in-stream site 60 

Engineered log jam 60 

Large woody debris 60 

Willow weave (spiling) 60 

Larch post and rail terracing 60 

Dry stone wall/sympathetic wall (retaining) 60 

Stone pitch channel 60 

Repair steps or provide minor footbridge 60 
Bund creation 50 

Stile (YDNPA) (each) 50 

Backfilling channel 50 

Brash bundles 30 

Toe protection (timber) not in-stream site 30 

Large woody debris removal (create habitat piles) 30 

Large woody debris kickers 30 

Stone pitch drainage channel 30 

Tree management 15 

Coppicing 15 
Tree removal (conifers) 15 

Tree planting (Tyne Rivers Trust - based on small area) 10 

Willow peg planting 10 

Riverside fencing 6 

Woodland fencing (YDNPA information) 7 

Resurfacing (chippings, road or track) 6 

Drainage and mini-traps 4 

Drainage installation 3 

Broadleaf tree with 1.2m guard and 1.2m stake (YDNPA) (each) 3 

* Installation will add to this cost but it is possible that skilled volunteers could carry out the work 
Table 1: The costings of possible restoration work were taken from the Tyne report (2013) kindly loaned to the project 

by Paul Atkinson on behalf of the Tyne Rivers Trust. As these costings were not up to date a standard 15% was 
added to each of them. The Tyne report did not contain costs for all the works we have considered here and so 
additional information was sought. For example the woodland planting costs came from the Yorkshire Dales National 
Park Authority and the costs for reedbed creation came from Landplan GB Ltd.,a large landscaping company based in 
Hu 
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4 Site assessments, potential sources of diffuse metal pollution and costed 

treatments 

 
This section sets out the results of the metal sampling in both project catchments, describes the findings of the site 

assessments and lists costed treatment options for identified sources of metal contamination. 

 

 
4.1 Killhope Burn Catchment 

4.1.1 Metal sampling results 
Metal concentrations in mining remains and watercourses within Killhope catchment, revealed by sediment and 

water sampling, are given in Table 2 (sediment) and Table 3 (water quality) below. These results confirm the 

predictions of contamination levels made by the mining historians who accompanied us on the walkover surveys. 
 
 
 

Field ID Name Easting Northing Cadmium Lead Zinc 

0 KBS1 KILLHOPE RIVER 
BANK BY DRESSING FLOOR 

380995 543209 34.7 9140 16000 

1 KBS10 KILLHOPE BRIDGE 384753 542180 3.86 2480 1380 

2 KBS12 KILLHOPE SEDIMENT 
IN BASE OF HUSH 

384691 542570 <.2 602 166 

3 KBS13 KILLHOPE DRY 
STREAM CHANNEL IN BASE 
OF GUINEA GROOVE 

384691 542570 <.2 757 282 

4 KBS14 KILLHOPE 
COWHORSE LEVEL NY 
8343442176 

383434 542176 16.1 5780 7100 

5 KBS15 KILLHOPE 
COWHORSE DRESSING 
FLOOR NY8346242071 

383462 542071 60.9 14100 25000 

6 KBS2 KILLHOPE - RIVER 
BANK BELOW SHAFT 

381194 543246 .748 5860 792 

7 KBS3 KILLHOPE RIVER 
BANK BELOW SHAFT 2 

381323 543258 38 16700 14900 

8 KBS4 KILLHOPE - RIVER 
BANK BELOW SHAFT 3 

381411 543275 15 20400 6010 

9 KBS5 NORTH BANK BELOW 
FENCE KILLHOPE 

381645 543288 12.1 3260 4290 

10 KBS6 KILLHOPE SOUTH 
BANK ERODING BANK 
BELOW WALL 

381647 543297 2.57 3230 1140 

11 KBS7 KILLHOPE OLD TRACK 
ABOVE FORD SOUTH BANK 

382418 543292 83.2 47400 33200 

12 KBS8 KILLHOPE SOUTH 
BANK EROSION SCAR 

382218 543342 4.6 5860 2580 

13 KBS9 KILLHOPE SPOIL TIP 
ON CLAYPATH VEIN 

385163 542442 5.91 2790 3550 

Table 2 Metal concentrations in sediment samples (mg/kg) in Killhope Burn catchment 
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Field ID Name Easting Northing Cadmium Lead Zinc 

A KBWQ1 KILLHOPE UPSTREAM OF DRESSING FLOOR 380983 543206 .119 54.9 28.1 

B KBWQ10 KILLHOPE DOWNSTREAM OF BANK 
BELOW SHAFT 3 

381427 543280 .383 106 118 

C KBWQ11 KILLHOPE TRIB WEST OF FOREST 381464 543273 <.1 19.4 22.7 
D KBWQ12 KILLHOPE TRIB THROUGH FOREST 1 381602 543268 .128 32.2 32.6 

E KBWQ13 KILLHOPE TRIB THROUGH FORREST 2 381636 543282 .159 18.1 37.1 

F KBWQ14 KILLHOPE DS OF FENCE ACROSS RIVER US 
OF KBS5 EROSION 

381647 543292 .25 23.1 95 

G KBWQ15 KILLHOPE DS OF BANK EROSION KBS5 381683 543305 .265 96.9 96.9 
H KBWQ16 KILLHOPE TRIB FROM NORTH 381730 543304 <.1 9.32 17 

I KBWQ17 KILLHOPE TRIB FROM SOUTH THROUGH 
SHAFTS    KIDS DAM 

381754 543306 .635 203 237 

J KBWQ18 KILLHOPE UPSTREAM OF LEAD VEIN 381865 543323 .281 38.5 102 

K KBWQ19 KILLHOPE DOWNSTREAM OF LEAD VEIN 381900 543326 .294 29.7 104 

L KBWQ2 KILLHOPE DOWNSTREAM OF DRESSING 
FLOOR 

381021 543212 .132 174 37 

M KBWQ20 KILLHOPE UPSTREAM OF MINING TRACK 382410 543300 .228 26 82.2 

N KBWQ21 KILLHOPE DOWNSTREAM OF MINING 
TRACK 

382434 543275 .214 25.6 81.5 

O KBWQ23 KILLHOPE UPSTREAM OF EROSION SCAR 382201 543347 .271 29.2 102 

P KBWQ24 KILLHOPE DOWNSTREAM OF EROSION 
SCAR 

382230 543343 .454 164 148 

Q KBWQ25 KILLHOPE BOTTOM OF CLAYPATH TRIB 
ABOVE CONFLUENCE 

384852 542297 <.1 2.3 <5 

R KBWQ26 KILLHOPE ABOVE BRIDGE 384755 542189 .159 14.4 38.6 

S KBWQ27 KILLHOPE BELOW DRESSING FLOOR 384718 542129 .117 8.43 38.5 

T KBWQ28 KILLHOPE  TRIBUTARY FROM ADIT 384746 542177 .156 2.35 44.9 

U KBWQ29 KILLHOPE TRIBUTARY IN BASE OF 
GUINEA GROOVE NOT FLOWING 

384671 542474 .278 7.18 56 

V KBWQ3 KILLHOPE UPSTREAM OF BANK BELOW 
SHAFT 

381187 543255 .221 211 67.1 

W KBWQ35 KILLHOPE TOP OF GUINEA GROOVE 385514 542703 <.1 2.08 8 

X KBWQ36 KILLHOPE BOTTOM OF GUINE A GROOVE 384485 541366 <.1 4.46 7.08 

Y KBWQ37 KILLHOPE UPSTREAM COWHORSE LEVEL 383412 542211 .531 6.8 194 

Z KBWQ38 KILLHOPE DOWNSTREAM COWHORSE 
LEVEL 

383454 542129 .582 17.3 206 

AA KBWQ39 KILLHOPE DOWNSTREAM COWHORSE 
DRESSING FLOOR 

383475 541922 .514 6.88 169 

BB KBWQ4 KILLHOPE DOWNSTREAM OF BANK 
BELOW SHAFT 

381220 543258 .229 35.7 61.7 

CC KBWQ40 KILLHOPE WELLHOPE BURN 383550 541634 <.1 2 <5 

DD KBWQ5 KILLHOPE DOWNSTREAM OF TRIB ON 
NORTH BANK 

381147 543251 .159 31.1 49.3 

EE KBWQ6 KILLHOPE UPSTREAM OF TRIB 381143 543252 .212 62.8 53 

FF KBWQ7 KILLHOPE DOWNSTREAM OF TRIB 2 381228 543259 .193 39.7 51.3 

GG KBWQ8 KILLHOPE TRIB ON SOUTH BANK FLOWING 
THROUGH SPOIL 

381288 543265 .209 35.1 101 

HH KBWQ9 KILLHOPE DOWNSTREAM OF BANK 
BELOW SHAFT 2 

381340 543267 .213 41.8 81.7 

Table 3: Metal concentrations in water quality samples (µg/l) in Killhope Burn catchment 
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4.1.2 Site assessments and costed treatments 
 

The following sites indicated as potential areas of concern by the SCIMAP analysis (section 3.1) were discounted, as a 

combination of walkover surveys and expert advice indicated that the risk of the site being a source of contaminated 

sediments was low. This was either because geological and historical factors meant that contamination levels were 

likely to be low or because contaminated areas were well vegetated and therefore unlikely to be a source of 

sediment. Treatment options are not given for these sites, which are listed below: 

1. Snodberry shafts: surveys and expert advice indicated exposed soils not to be contaminated. 

2. Wearhead: surveys indicated that areas of potential contamination were well-vegetated. 

In addition treatment options are not given for the following sites for the reasons listed below: 

3. Wellhope Burn: Landowner permission was not given at the time of surveying and so walkover surveys were 

not conducted. However historical information indicates mining activity to be low within this site and aerial 

photographs suggest that existing mining remains are well vegetated. A water quality sample taken from 

Wellhope Burn at the confluence with Killhope Burn did not indicate raised levels of metals. 

4. Sedling Burn: this is a highly complex site and the scale of the engineering solutions required are outwith the 

scope of this project. 

 
 

4.1.2.1 Upper Killhope (above Killhope Museum) 
 

Lead mining in this area dates back to pre-18thcentury and reached a peak in the 19th century. Spoil heaps were 

reprocessed for zinc concentrates in the 1950’s resulting in the likely presence of fine tailings in reprocessed areas 

(Young, 2016). High levels of zinc may be expected along this stretch of the river. In the upper reaches of the 

catchment, Killhope Burn cuts through a number of large spoil heaps, predominantly along the south bank of the 

river, although at the western end of the site there is an extensive stretch of erosion through spoil on the northern 

bank. There are also many sections where exposed riverbank contains only glacial deposits; these will not be a 

source of metal contamination. Several tributaries also flow into the Burn along this stretch from spoil areas to the 

north and south. Although most of these areas of spoil are well vegetated, these tributaries were sampled to 

determine whether they are transporting contaminated sediments to the main river. The majority of eroding 

sections of spoil could be treated with either stone revetments or a combination of larch revetments and brash 

bundling. 

Access considerations: 
 

There is good access for materials along this site which runs parallel to the A689. However machine access to the 

riverbanks could be difficult in many places, although access may be possible if sections of fence were temporarily 

removed. 

Designations/constraints: 
 

The riverbed at the eastern end of this site (Grid ref NY 81865 43323) is a geological SSSI designated for the presence 

of Old Moss Lead Vein which cuts across the river bed. 

The area is important for calaminarian grassland and requires a botanical survey prior to any intervention work. 

Water voles have been recorded in this area and the site requires a water vole survey prior to any intervention work, 

particularly to tributaries and wetland areas. 
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Map 1: Results of SCIMAP analysis, Upper Killhope 
 

Map 2: Lead concentrations at sediment (mg/kg) and water quality sampling points in Upper Killhope 
(numbered/lettered points refer to sediment/WQ sample ID) 
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Map 3: Zinc concentrations at sediment (mg/kg) and water quality (µg/l) sampling points in Upper Killhope. 
(numbered/lettered points refer to sediment/WQ sample ID) 

 
 
 

 

Map 4: Cadmium concentrations at sediment (mg/kg) and water quality (µg/l) sampling points in Upper Killhope. 
(numbered/lettered points refer to sediment/WQ sample ID) 
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Contaminated sites, identified through surveying and sampling, are listed below. Metal levels at these sites are listed 

in Tables 2 and 3 and indicated on Maps 2-4. Proposed interventions are described in Table 4 and indicted on Map 5. 

 

 
1. Bankside spoil tip (NY 81002 43217) (Point 0, maps 2-4) 

Here the river is undercutting an extensive area of bare spoil. Sediment sampling indicates that the spoil 

contains high levels of lead (9140 mg/kg) and in particular zinc (16000 mg/kg). Cadmium levels are also high 

(34.7mg/kg). 90 metres of block stone toe protection or 2 layers of horizontal larch posts are required here. 

 

 

 
2. Spoil heap below shaft 2 (NY 81336 43267) (Point 7, maps 2 - 4) 

At this location a layer of vegetated spoil surrounding a shaft lies on top of a 20 metre section of eroding 

bank. Sampling indicates that the spoil contains high levels of lead, zinc and cadmium (16700; 14900; 38 

mg/kg respectively). Treatment at this site would require either 20 metres of stone toe revetment or a 

combination of larch revetment and brash bundling. 
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3. Spoil heap below shaft 3  (NY 81425 43270) (Point 8, maps 2 - 4) 

A 20m section of eroding bank beneath a shaft. Although spoil from the tip is only present at the eastern end 

of this section, the whole section needs to be treated as, if left to erode, it will undercut further spoil below 

the shaft. A sample taken from the mineralised area indicates high levels of lead (20400 mg/kg) and 

moderate levels of zinc and cadmium (6010 and 15 mg/kg).This site could be treated with stone toe 

revetment or a combination of larch post revetment and brash bundles. 
 

 
 

 
4. North bank downstream of fence (NY 81645 43288) (Maps 2 - 4, point 9) 

Bank erosion adjacent to possible dressing floor. Moderate levels of lead and zinc (3260; 4290 mg/kg 

respectively) but low in comparison to other sites along this stretch. 30 metres of larch/brash bundling or 

dry stone walling would be required to protect the bank here. This site is not a priority but would be worth 

considering if work is being undertaken at other sites in the locality. 

 
5. Bank erosion on south bank below wall (NY 81647 43297) (Maps 2 - 4 point 10) 

A short section of bank erosion approximately 10m long and 3 m high. A larch revetment combined with 

brash bundling should be adequate to stabilise the bank here though two tiers may be needed. Lead and zinc 

levels are comparatively low (3230; 1140 mg/kg) and this site is not a priority. 
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6. Erosion scar below Middle Grove hush (NY 82230 43343) (point 12, maps 2 - 4) 

A water quality sample taken downstream of Middle Grove hush contained relatively high levels of lead 

(164µ/l). A sediment sample from an erosion scar just upstream of this indicated the presence of moderate 

levels of lead (5860 mg/kg). Although this is lower than lead concentrations in many of the other samples 

taken in Upper Killhope, treatment of this scar is recommended due to the apparent impact on water 

quality. This site would also benefit from a further site visit prior to treatment to confirm that this scar is the 

likely source of dissolved lead in the water. Treatment would require 20m of stone blockwork or larch/brash 

bundling. A drystone wall could also be an option at this location. 

 

 

 
7. Historic track above ford (NY 82418 43292) (point 11 maps 2 - 4) 

A 25m section of erosion along what is probably an old mining track. This is downstream from a hush so may 

contain tailings. Levels of lead, zinc and cadmium are all extremely high here (47400, 33200 and 83.2 mg/kg 

respectively), making this site a top priority. The remains of a stone wall are evident; this could be reinstated 

to contain the sediment, alternatively stone blockwork could be used. Consultation with mine historians is 

required prior to work to this site due to the presence of mining infrastructure remains along its base. 
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In addition to the heavy metal sources described above water quality sampling identified two tributaries of concern: 

1. Tributary 1 (NY 81288 43265) (point FF map 3) 

This flows through spoil between shafts 1 and 2 and shows elevated levels of zinc. Further investigation is needed as 

to the exact source of the contamination but there is space at the lower end of the tributary for a wetland to allow 

for settling of contaminated sediment, or leaky dams could be used to help trap sediment. Owing to the need for 

further investigations costings for this site are not included in the report at this stage. 
 

 

 
 
 
 

2. Tributary 2 (NY 81754 43306) (point I maps 2 - 4 ) 

This enters Killhope Burn from the forest on the south bank and shows elevated levels of lead,zinc and cadmium. 

There are a number of mine shafts within the vicinity. Further investigation is needed as to the exact source of metal 

contamination before treatment can be recommended. 

 

 
Finally a water quality sample taken at NY 81187 43255 (point V map 2) , upstream of shaft 1, indicated high levels 

of lead contamination (211 µg/l). The origin of this is not clear and further investigation is needed of both banks 

immediately upstream of this to determine the source of contamination. 
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Map 5: Proposed interventions, Upper Killhope 
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Field 
ID (see 
maps 
2 - 4) 

Site Grid Ref Lead 
(mg/kg) 

Zinc 
(mg/kg 
) 

Cadmium 
(mg/kg) 

Treatment Length Cost (£) 

0 Bankside 
spoil tip 

NY 
81002 
43217 

9140 16000 34.7 Stone toe 
protection, 2 
layers (£265/m) 
Or 
Larch/brash 
revetment 
(£60/m) 

90m 23850 
 
 
 

5400 

7 Spoil 
below 
shaft 2 

NY 
81336 
43267 

16700 14900 38 Stone toe 
protection, 2 
layers(£265/m) 
Or 
Larch/brash 
revetment(£60/ 
m) 

20 5300 
 
 
 

1200 

8 Spoil 
below 
shaft 3 

NY 
81425 
43270 

20400 6010 15 Stone toe 
protection, 2 
layers (£265/m) 
Or 
Larch/brash 
revetment 
(£60/m) 

20 5300 
 
 

1200 

12 Erosion 
scar 
below 
Middle 
Groove 
Hush 

NY 
82230 
43343 

5860 2580 4.6 Stone toe 
protection 
(£265/m), 2 
layers 
Or 
Larch/brash 
revetment 
(£60/m) 

20 5300 
 
 
 
 

1200 

11 Historic 
track 

NY 
82418 
43292 

47400 33200 83.2 Stone toe 
protection 
(£180/m) 
Or 
Drystone wall 
(£60/m) 

25 4500 

9 North 
bank 
below 
fence 

NY 
81645 
43288 

3260 4290 12.1 Larch/brash 
revetment 
/drystone wall 
(£60/m) 

10 600 

10 Bank 
erosion, 
south 
bank 

NY 
81647 

43297 

3230 1140 2.57 Larch/brash 
revetment, 2 
tiers (£120/m) 

10 1200 

Total 
(max/ 
min) 

       46,050/ 
12300 

Table 4: Costed interventions for Upper Killhope, red shading indicates priority sites 
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4.1.2.2 Killhope Museum 

 
This stretch of Killhope Burn runs adjacent to Killhope Lead Mining Museum which is centred around Park 

Level Mine. This mine was first worked in the mid-19th century and closed in 1910. The riverbank alongside 

the museum has been stabilised by several areas of stoneworking, some in the form of drystone walls and 

some later stone-blocking installed in the 1980’s. On the southern side of the river is the Museum dressing 

floor, though this area has been modified for the purposes of the museum and not all features are original. 

The riverbank is eroding in areas where the stonework has collapsed and in new areas alongside the dressing 

floor. In the case of the latter the river is lined in parts by an embankment; this is eroding in places and 

contains fine materials. Advice from mine historians indicates that this is likely to contain slime waste and 

may be a mixture of original mining material and material dug out from slime pits during construction of the 

museum. As such heavy metal contamination levels here are likely to be high. Above the northern bank there 

are a series of small embankments set back from the river composed of bare or sparsely vegetated material. 

This material is likely to have been dug out from the river and as such will contain contaminated material 

from mining remains upstream. It may also contain dressing material and metal contamination levels are 

likely to be moderate to high. 

 
At the eastern end of the site mounds of materials adjacent to the southern bank are probably either spoil or 

will have been dug out of the river and will contain contaminated materials from upstream. Snodberry 

Bridge at the downstream end of the museum is probably remains from bridge workings rather than mining 

waste. 

 
With the exception of the small area of waste from the bridge workings, it is recommended that all areas of 

exposed bankside material/spoil from the leat (NY 82638 43098) downstream to Snodberry Bridge are 

treated. The majority of eroding sections along this section of river could be treated either by a combination 

of larch revetments and brash bundling or by stonework. Stone blockwork could be used, although dry 

stonewalling may be more in keeping with the site and preferred by the Museum. 

 
Sampling was not conducted along this section; instead expert advice was sought on likely metal 

contamination levels. 

 
Access considerations 

 

There is potential machinery access to the south bank of the river either via the museum or via Snodberry 

Bridge provided landowner permission is obtained. Machine access to the north bank would be less easy 

although the stone block work installed in the 1980’s suggests that machinery has accessed the area in the 

past. 

 
Designations/constraints 

 

Park Level Mine is a Scheduled Monument and any interventions will require consultation with County 

Archaeologists/mining historians and the Museum. 

 
The site also supports areas of calaminarian grassland and needs a botanical survey prior to intervention 

work. Water voles are also present within the locality and a water vole survey will be required prior to 

intervention work, although no signs of water vole presence along the river bank itself were noted during 

the survey. 
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Map 6: Results of SCIMAP analysis, Upper Killhope 
 

 
Contaminated sites, identified through surveying, are listed below. Proposed interventions are described in Table 5 

and indicated on Map 7. 

 

1. Collapsing wall  (NY 82639 43102) 

The embankment contains fine material likely to include slime waste. A 20m section of wall has 

collapsed and needs rebuilding either as two tiers or as a single tier backfilled with brash or gravel. A 

further 20m is in danger of collapse and needs rebuilding as a single layer. 
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2. Eroding embankment, south bank (NY 82694 43044) 

A 100m section of eroding embankment with exposed material over much of its length. The bank 

contains fine mineralised sediment likely to include slime waste. The ideal solution would be to reprofile 

the bank and stabilise the base, however this may not be practical given the close proximity of the bank 

to museum structures and exhibits. Alternatively the bank could be treated with either drystone wall or 

stone revetment backfilled with brash or gravel. In parts the remains of previous stone blockwork are 

present and these could be reinstated. 
 

 

 
3. Exposed embankments, north bank (NY 82771 43005) 

A 60m long series of low embankments set back from the river above the north bank. Likely to be 

composed of material dug out from the river, containing contaminated sediment from upstream. These 

embankments may also contain dressing material. A larch or stone retaining wall should be sufficient 

at this location. 
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4. Eroding bank (north bank) (NY 82724 43030 to 82920 42901) 

The river bank is eroding along several stretches of the northern bank, totalling approximately 160m. 

Although the riverbank itself may not contain high levels of metal contamination, if left to erode the 

contaminated embankments above will be undercut. Stone toe protection could be used to protect the 

bank. There are a number of large stone blocks in the river in this vicinity which could be used. 

Alternatively a drystone wall may be more in keeping with the landscape and the heritage of this site. 

 
5. Low embankment (south bank) (NY 82828 42963 to 82890 42921) 

An approximately 80m stretch of low embankment, again probably containing material dug out from the 

river. The embankment is set back from the river slightly and could be treated with 2 layers of horizontal 

larch posts or a drystone retaining wall. 
 

 

6. Ephemeral channel 

This requires a dam and a flow kicker at the upstream end to prevent water eroding the bank. The 

channel could then be backfilled with local stones. This area is a low priority.A survey for calaminarian 

communities and water voles (known to inhabit the museum locality) would be required prior to any 

work to this channel. 
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ID Site Grid Ref Treatment Length (m) Cost (£) 

i Collapsing wall NY 
82639 
43102 

Drystone wall, 2 tiers 
(£60/m/tier) 

 
Drystone wall single tier 
(£60/m) 

 

Brash/gravel backfill (£30/m) 

20 
 
 
 

20 
 

40 

2400 
 
 
 

1200 
 

1200 

ii Eroding 
embankment 
(south bank) 

NY 
82694 
43044 

Multiple layers stone revetment 
(£265/m), 
Or 
drystone wall (£60/m) plus 
Brash/gravel backfill (£30/m) 

150 39750 
 
 
 

13500 

iii Exposed 
embankments 
(north bank) 

NY 
82771 
43005 

Larch/stone retaining wall 60 3600 

iv Eroding bank 
(north bank) 

NY 
82724 
43030 to 
82920 
42901 

Stone toe revetment (£180/m) 
Or 
Drystone wall (£60/m) 

160 28800 
 

9600 

v Low 
embankment 
(south bank) 

NY 
82828 
42963 to 
82890 
42921 

Larch or drystone retaining wall 
(60/m) 

80 4800 

vi Ephemeral 
channel 

NY 
82917 
42895 

Dam (£50/m) 
Backfill (£50/m) 
Flow kicker (£30) 

2 
70 

100 
3500 
30 

Total 
(min 
/max 
) 

    39,930 / 
85,330 

Table 5: Costed interventions for Killhope Museum 
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Map 7: Proposed interventions at Killhope Museum 
 

 
4.1.2.3 Land below Killhope museum 

 

The land downstream of Snodberry Bridge was not surveyed due to a lack of landowner permission at the time of 

the survey. However expert advice suggests that this area is likely to have been used as a dressing 

floor/wheelbarrow tip and hence contain elevated levels of metal contamination. A survey of the area should be 

conducted if/when landowner permission is forthcoming. 
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4.1.2.4 Cowhorse Level 

This area is not an especially extensive mine workings with two large spoil heaps on the upper slopes beside the road 

and some river side areas of concern. The mine was worked between 1851 and 1860 with some open cast workings 

close to the road. The open cast area is now well grassed and holds no issues of concern. The spoil heaps are mostly 

composed of country rock and there doesn’t appear to be any issues of mineralisation and diffuse pollution arising 

from these. 

There are some surface flow paths identified by SCIMAP and these appear on the land with water sheeting across 

the slope but dissipating into a well-vegetated zone (fig 16, map 8). This flow was well contained by natural 

processes. In addition, the ground was quite waterlogged after a prolonged period of precipitation meaning the area 

was surveyed during a period of above normal soil water content. 

Work was identified as being required alongside the river bank. At the location where Cowhorse level discharge 

meets the Killhope Burn (NY83431 42159, fig 17,) a large erosion scar exists stretching to 30m either side of the 

discharge location (60m in total). Sampling indicated moderate levels of lead, zinc and cadmium (5780; 7100; 16.1 

mg/kg respectively). The scar is of an extent that requires stone block revetment to contain the erosion with the adit 

flow requiring channelising and directed to the downstream extent of the erosion where the bank height is less 

severe. This will require 75m of channelisation in a stone pitch channel from NY83420 42161 to NY83451 42116. 

Downstream from this location is an area that on first viewing appeared to be a dressing floor. However, the 

presence of large boulders did cast some doubt on this assessment. Despite this uncertainty the area has a section of 

eroding bank, stretching to 90m (NY83456 42042 NY83468 41956), at a location where mine washings will have been 

deposited during high flows. Sediment samples contained very high levels of zinc and cadmium (25000 and 60.9 

mg/kg, map 10 and 11) and moderately high lead concentrations (14,100 mg/kg, map 9) making this site a top 

priority for remediation. (fig 18). 

There are two methods that could be employed here to shore up the bank. The first would be brash bundling, the 

second would be larch post and rail revetment. Either method should work at this location (map 12). 
 

Map 8: Results of SCIMAP analysis for Cowhorse Level. 
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Figure 16: surface flows occur downslope of the spoil heaps but 
quickly dissipate into the well-grassed pasture. The spoil heaps 
themselves are in intact, with very few signs of erosion and 
composed of country rock and thus not especially contaminated 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 17: the location where Cowside Adit discharge reaches Killhope Burn a large erosion scar stretches for 30m 

upstream and 30m downstream. This requires stabilising using large stone blocks. The adit discharge needs to be 

rechannelled to the downstream extent of the erosion scar where the bank is less steep. 
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Figure 18: at the downstream extent of this site there area some erosion concerns. It is not certain whether it is 
adjacent to a dressing floor or natural bankside. However minerals deposited historically from hushes upstream 
result in high levels of contamination. 

 
 
 

Map 9: Lead concentrations at sediment (mg/kg) and water quality sampling points at Cowhorse Level 
(numbered/lettered points refer to sediment/WQ sample ID) 
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Map 10: Zinc concentrations at sediment (mg/kg) and water quality sampling points at Cowhorse Level 
(numbered/lettered points refer to sediment/WQ sample ID) 

 
 
 

Map 11: Cadmium concentrations at sediment (mg/kg) and water quality sampling points at Cowhorse Level 
(numbered/lettered points refer to sediment/WQ sample ID) 
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Map 12: Proposed interventions at Cowhorse Level 
 

 
Costed interventions for Cowhorse Level 

 

Field 
ID 
(see 
maps 
9 – 11) 

Site Grid 
Ref 

Lead Zinc Cadmium Treatment Length (m) Cost (£) 

4 Cowhorse 
level 
erosion 
scar 

NY 
83431 
42159 

5780 7100 16.1 Stone block 
revetment (mulitple 
layers) 

(£265/m), 
Stone pitch 
rechannelisation 
(£60/m) 

60 
 
 
 

70 

15900 
 
 
 

4200 

5 Cowhorse 
dressing 
floor 

NY 
83456 
42042 
to 
83468 
41956 

14100 25000 60.9 Larch revetment/ 
brash bundling 
(£60/m) 

90 5400 

Total        25,500 
Table 6: Costed interventions for Cowhorse Level, red shading indicates priority site. 



42  

4.1.2.4   Guinea Groove (Heathery Cleugh) 

 
There are a number of mining sites in the upper reaches of Heathery Cleugh and its tributaries. Most of them 

are small and well vegetated and many date back to pre-18th century. Sediment and water quality sampling 

results indicate that this site is only a limited source of metal contamination (maps 13-15). This is in 

agreement with historical records which show that metal returns from this area were low. A brief summary 

of the few small areas of concern present is provided below for completeness but this is a low priority site 

and no action is recommended at present. 

 
There are a few small patches of concern along Claypath Vein and along Heathery Cleugh itself. These would 

be treatable with larch revetments and brash bundling. There is one exposed spoil heap on Claypath vein 

which contained low levels of lead and zinc. On Heathery Cleugh there is an arched stone bridge which is 

collapsing. The bridge is in an area of mining remains and the path over the bridge is likely to be made of 

mining material. If sampling indicates high levels of metal contamination repair of the bridge may be 

required to prevent this material from collapsing into the watercourse. Downstream from this bridge are 

some short eroding sections of riverbank which are also within the mining area and would be treatable with 

a combination of larch posts and brash bundles. 

 
There is an extensive area of exposed spoil heaps and mining remains at the top of Guinea Groove Hush. 

However the upper end of the hush is dry and exposed spoil does not appear to be connected to the 

watercourse. On the valley floor there is a well vegetated area amongst which fine sediments have settled 

out approximately 30 metres before a wetland area that is the source of the watercourse. It does not appear 

that this sediment is reaching the watercourse and sediment and water quality samples taken from the base 

of the hush and the watercourse confirm this, indicating only low-levels of metals contamination (see maps 

13 - 15). 

 

Map 13: Lead concentrations at sediment (mg/kg) and water quality (µg/l) sampling points along Guinea 
Groove/ Heathery Clough. (Numbered points refer to sediment sample FIELD ID) 
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Map 14: Zinc concentrations at sediment (mg/kg) and water quality (µg/l) sampling points along Guinea 
Groove/ Heathery Clough. (Numbered points refer to sediment sample Field ID) 

 

Map 15: Cadmium concentrations at sediment (mg/kg) and water quality (µg/l) sampling points along Guinea 
Groove/ Heathery Clough. (Numbered points refer to sediment sample Field ID) 
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4.1.3 Summary of further investigations 
 

A summary of further investigations required for Killhope Burn catchment is given in Table 7 below. 
 

Section Site Grid ref Investigation required 

Upper Killhope Tributary 1 NY 81288 43265 Locate source of 
contamination 

Upper Killhope Tributary 2 NY 81754 43306 Locate source of 
contamination 

Upper Killhope Upstream of Shaft 1 NY 81187 43255 Locate source of 
contamination 

Killhope Museum Land below Snodberry 
Bridge 

NY 83019 42759 Walkover survey 

Table 7: Summary of further investigations required for Killhope Burn catchment. 



45  

4.2 Middlehope Burn Catchment 

4.2.1 Metal sampling results 
 

Metal concentrations in mining remains and watercourses within Middlhope catchment, revealed by sediment and 

water sampling, are given in Table 8 (sediment) and Table 9 (water quality) below. These results confirm the 

predictions of contamination levels made by the mining historians who accompanied us on the walkover surveys. 
 
 
 

FIELD 
ID 

NAME Cadmium 
: Dry Wt 
mg/kg 

Lead : 
Dry 
Wt 
mg/kg 

Zinc : 
Dry 
Wt 
mg/kg 

0 MBS1 MIDDLEHOPE FLAT AREA AT MIDDLEHOPE OLD MINE NY8914140599 17 17000 10800 

1 MBS10 MIDDLEHOPE SPOIL BY POOL AT WHITES LEVEL 14.8 12600 6610 

2 MBS11 MIDDLEHOPE EAST BANK BY WHITES LEVEL 40.9 31400 9910 

3 MBS12 MIDDLEHOPE CLIFFYS SEAT 1.93 2860 935 

4 MBS13 MIDDLEHOPE WEST BANK SPOIL D/S CLIFFYS SEAT 3.21 3090 1710 

5 MBS14 MIDDLEHOPE SPOIL AT DOUBLE WALL ON WEST BANK 7.5 19800 2960 

6 MBS15 MIDDLEHOPE WEST ABOVE SLIT MINE BRIDGE 1.71 16900 1060 

7 MBS16 MIDDLEHOPE WEST BANK BELOW SLIT MINE BRIDGE 1.31 3330 626 

8 MBS17 MIDDLEHOPE SPOIL TIP AT SLIT PASTURE 14 4960 8430 

9 MBS2 MIDDLEHOPE ERODING BANK STREAM THROUGH M OLD MINE NY 
8926040565 

2.59 8910 1290 

10 MBS3 MIDDLEHOPE EAST BANK TOP OF SECTION. NY9026940232 .546 649 282 

11 MBS4 MIDDLEHOPE ERODING BANK WESTSIDE  NY9029840171 .42 5300 240 

12 MBS5 MIDDLEHOPE SPOIL TIP ON EAST BANK BELOW TRACK 7.35 4570 3230 

13 MBS6 MIDDLEHOPE ERODING BANK EAST - NY9049740025 2.85 3480 1120 

14 MBS7 MIDDLEHOPE SPOIL TIP ON DRESSING FLOOR DS OF MIDDLEHOPE 
MINE NY9049540025 

7.72 52600 4030 

15 MBS8 MIDDLEHOPE SPOIL HEAPS ON W 
BANK BETWEEN MIDDLEHOPE LEVEL BRIDGE REMAINS 

7.25 14100 3280 

16 MBS9 MIDDLEHOPE SPOIL HEAP ON WEST BANK BELOW BRIDGE REMAINS 7.8 10100 3460 
     

Table 8: Metal concentrations (mg/kg) in sediment samples in Middlehope Burn catchment 
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FIELD 
ID 

NAME Cadmium 
ug/l 

Lead 
ug/l 

Zinc 
ug/l 

A MBWQ1 MIDDLEHOPE SETTLING POND M OLD MINE NY8924240556 1.34 274 582 

B MBWQ10 MIDDLEHOPE BELOW EXIT FROM MIDDLEHOPE ADIT. NY96421400 .131 23 49.6 

C MBWQ11 MIDDLEHOPE ABOVE WHITE LEVEL BY BRIDGE REMAINS 
NY9055239927 

.209 262 78.7 

D MBWQ12 MIDDLEHOPE UPSTREAM OF WHITES LEVEL .13 13.2 45.5 

E MBWQ13 MIDDLEHOPE UPSTREAM OF BANK BY WHITES LEVEL .132 20.9 46.5 

F MBWQ14 MIDDLEHOPE DOWNSTREAM OF BANK BY WHITES LEVEL .122 16 42 

G MBWQ15 MIDDLEHIOPE CULVERT IN BANK AT WHITES LEVEL .378 4740 172 

H MBWQ16 MIDDLEHOPE TRIB FLOWING UNDER RAILWAY BNK <.1 5.15 11.9 

I MBWQ17 MIDDLEHOPE DOWNSTREAM CLIFFYS SEAT .108 9.77 37.8 

J MBWQ18 MIDDLEHOPE DOWNSTREAM WEST BANK SPOIL TIP .101 20 37.8 

K MBWQ19 MIDDLEHOPE DOWNSTREAM OF DOUBLE WALL .103 8.91 37.9 

L MBWQ2 MIDDLEHOPE UPSTREAM OF MBS2 NY 9824240561 1.14 51.8 571 

M MBWQ20 MIDDLEHOPE SEED FROM WEST BANK SLIT BRIDGE <.1 23.2 16.8 

N MBWQ21 MIDDLEHOPE DOWNSTREAM OF WEST BANK BELOW SLIT BRIDGE <.1 18.4 33.2 

O MBWQ22 MIDDLEHOPE STANDING WATER IN CHANNEL THROUGH WETLANDS 
END OF SLIT PASTURE 

<.1 13.8 8.92 

P MBWQ3 MIDDLEHOPE DOWNSTREAM OF MB52 UPSTREAM OF CONFLUENCE 
NY 8925540571 

1.15 64.8 580 

Q MBWQ4 MIDDLEHOPE MIDDLEHOPE BURN UPSTREAM OF OVERBANK FLOW 
NY8971240657 

.137 27.2 55 

R MBWQ5 MIDDLEHOPE MIDDLEHOPE BURN DOWNSTREAM OF OVERBANK 
FLOW NY 8974870628 

.117 27.6 44.1 

S MBWQ6 MIDDLEHOPE TRIB FROM M OLD MINE ABOVE CONF WITH M HOPE 
BURN NY8963740673 

.231 108 73.9 

T MBWQ7 MIDDLEHOPE ABOVE ERODING BANK EASTSIDE. NY9025340245 .127 15.4 52.9 

U MBWQ8 MIDDLEHOPE  DS OF ERODING BANK EASTSIDE NY9027240218 .148 17.1 51.8 

V MBWQ9 MIDDLEHOPE ABOVE EXIT FROM MIDDLEHOPE ADIT NY9041140079 .119 43.6 48.3 

Table 9: Metal concentrations (µg/l) in water quality samples in Middlehope Burn catchment 
 

 

4.2.2 Site assessments and costed treatments 
 

The following sites indicated as potential areas of concern by the SCIMAP analysis (section 3.1) were discounted, as a 

combination of walkover surveys and expert advice indicated that the risk of the site being a source of contaminated 

sediments was low. This was either because geological and historical factors meant that contamination levels were 

likely to be low or because contaminated areas were well vegetated and therefore unlikely to be a source of 

sediment. Treatment options are not given for these sites, which are listed below: 

1. West Rigg Mine: surveys indicated that exposed areas were unlikely to be connected to the watercourse. 

2. High Slit Mine: surveys indicated that areas of potential contamination were well vegetated. 

3. Middle Slit Level: surveys indicated that areas of potential contamination were well vegetated. 

4. Westgate: surveys indicated that areas of potential contamination were well vegetated. 
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4.2.2.1 Middlehope Old Mine 
Originally a lead mine, this site was reworked for fluorspar in the 1970’s and 1980’s and fluorspar crystals are 

abundant on the dressing floor and other exposed areas of the site. The site has started to revegetate over the last 

decade, although a number of unvegetated areas remain. Several small tributaries run through the site, the majority 

drain into two existing settling ponds which have outlets below the ponds. Sampling of the northern pond revealed 

high levels of zinc (582 µg/l), lead (274 µg/l) and cadmium (1.34 µg/l).  To the south of the site one tributary 

bypasses the ponds. Erosion scars along this tributary are likely to be a source of contaminated sediments. This could 

be addressed either by the use of brash bundling along the eroding sections, or by the use of leaky dams within the 

tributary channel and the creation of a small wetland above the confluence with Middlehope Burn to trap fine 

sediments. Further investigation of the existing settling ponds would be beneficial to ascertain whether there may 

be opportunities for increasing their abilities to trap contaminated sediments. 

Access considerations 
 

This site is adjacent to a road and is crossed by two tracks, hence access for machinery and materials should be 

possible. 

Designations/constraints 
 

The site would require surveying for water voles and for great crested newts, should any works be planned that are 

likely to impact on the settling ponds. A calaminarian grassland survey will also be required. Consultation with mine 

historians will also be required prior to any works within Middlehope Old Mine site itself. 
 

Map 16: Results of SCIMAP analysis for Middlehope Old Mine 
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Map 17: Lead concentrations at sediment (mg/kg) and water quality (µg/l) sampling points at Middlehope Old Mine 
(numbered/lettered points refer to sediment/WQ sample ID) 

 

Map 18: Zinc concentrations at sediment (mg/kg) and water quality (µg/l) sampling points at Middlehope Old Mine 

(numbered/lettered points refer to sediment/WQ sample ID) 
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Map 19: Cadmium concentrations at sediment (mg/kg) and water quality (µg/l) sampling points at Middlehope Old 

Mine (numbered/lettered points refer to sediment/WQ sample ID) 
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Contaminated sites, identified through surveying and sampling, are described below. Metal levels at these sites are 

listed in Tables 8 and 9 and indicated on Maps 17-19. Proposed interventions are described in Table 10 and indicated 

on Map 20 (Middlehope Old Mine site), and Map 22 (Middlehope Old Mine, (downslope of track). 

 

 
1. Unvegetated level area (NY 89141 40599, Maps 17 - 19 Point 0) 

A level area of bare ground close to the northern perimeter of this site. Fluorspar crystals are abundant here 

and levels of lead and zinc are high (Lead: 17,000; zinc: 10,800 mg/kg).  Although most of the runoff from 

this area is directed towards one of the settling ponds there is potential for water to drain onto the road 

during periods of high rainfall. This could be addressed by the creation of a bund to direct water into the 

nearby settling pond which already receives water from other exposed areas of the mine. Any alteration to 

the settling pond would require a newt and water vole survey. 

 

 
 

 
2. Southern tributary (NY 89255 40271, Maps 17 - 19, Point 9) 

A water quality sample taken from a tributary running along the southern edge of the site contained high 

levels of zinc (580 µg/l), though lead levels were moderately low (64 µg/l). High zinc levels were not found in 

a sediment sample taken from eroding bankside immediately upstream of the water sample, though a 

number of further areas of erosion exist upstream of the sampling area and it may be that some of these are 

the source of zinc. A water sample taken downstream near the confluence with Middlehope Burn (point P 

map 17 - 19) indicate that zinc levels have dropped by this point (73.9 µg/l), though Environment Agency 

sampling at this point in February 2016 returned zinc levels of 270 µg/l. There are two options for addressing 

the raised zinc levels in this tributary. The first would be to treat the eroding sections of bankside along the 

tributary. Brash bundling should be sufficient treatment at this location. For this option further survey work/ 

sampling would be desirable to clarify the likely source of zinc. A second option would be to treat the 

tributary itself through a combination of leaky dams combined with a wetland constructed near the 

confluence with Middlehope Burn (see map 20) to trap suspended sediment. The advantage of the latter 

option is that it would capture suspended sediment from all the tributaries flowing through Middlehope Old 

Mine, as well as from Long Sike, as well as creating habitat, however it may need ongoing maintenance. 
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3.    Long Sike: (NY 89145 40420) 

This tributary flows through spoil on the southern boundary of the mine workings. In parts the bank is 

eroding and could be treated with 90 metres of brash bundling and leaky dams installed to trap sediments. 

Alternatively the stream banks could be planted with a suitable tree species, subject to consultation with 

interested parties. 
 
 

Map 20: Proposed Interventions, Middlehope Old Mine 
 
 

4.    Middlehope Old Mine: down slope of the track. 

While SCIMAP highlights large areas of connectivity here (map 21) most of the main river was free from 

issues, with only glacial till being exposed at the erosion scars, some of which are quite large. However, 

some issues were noted and require attention. 

The stream flowing to Middlehope Burn from Middlehope Old Mine is well contained with few issues of 

erosion. One location at NY 89526 40683, to the rear of the house that sits along the roadside, has a long 

erosion scar. This did not appear to have exposed any minerals of concern and so was considered to be of 

little concern. However, access was not possible on the day and subsequent viewing of the images captured 

on the day suggests some mineralisation within the bank. Water quality sampling conducted through this 

project and by the Environment Agency in 2016, reveals an increase in lead between samples taken 

upstream of this site, above Seeingsike Road (42.2µg/l lead (EA, 2106) ) and downstream above the 

confluence with Long Sike (71.2 µg/l lead). This erosion scar may be the source of this increased lead and 

would be easily restored by 30m of brash bundling (fig 19, maps 17 - 19 point i). 

Downstream from this location, at NY89636 40672, a deposit of stones from the recent high rainfall events 

have settled across the surrounding land resulting in a possible source of diffuse pollution into the pasture. 

While this is of concern it was felt that the work over this small area would offer little return for the effort 

put in. 
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At NY89750 40629 there are deposits of dressing floor material adjacent to the main river which appear to 

be connected to the watercourse. The remedy for this would be a simple measure of approximately 10m of 

larch post and rail at the foot of the eroding section to disconnect the pathway (fig 20, map 17 – 19: point ii, 

map 22). 

The only other location along this stretch to offer concern is at NY89926 40568. Here dressing floor material 

and what appears to be small spoil heaps of re-worked material sit close to the river bank (fig 21, maps 17 – 

19: point iii, map 22). The spoil heaps contain obvious zinc minerals and has a good covering of lichen 

species. Despite the proximity of these spoil heaps to the watercourse they do not appear to be posing a 

significant concern, however, it would be prudent to contain the area utilising a 25 m length of larch post 

and rail barrier. If work was being carried out at the upstream location, described above, this would not 

result in a major addition to the project in terms of cost or time. 

Other than these observations this location is in good order and remains well vegetated. The shafts and spoil 

heaps in the pastures east of the stream are set well back and do not pose a significant risk. Only three sit 

within a flow path as identified by SCIMAP and those that do are within a low risk zone. Moreover, during 

the surveys there appeared to be no mobilised minerals in these areas suggesting the risks are well 

contained and therefore not being transported to the watercourse. 

Recent high flows have resulted in significant changes to the flow of the main stream with deposits of stones 

blocking the channel resulting in the stream flowing over the field surface and beginning to cut a new 

channel at NY 597 406 (fig 23). While this was not considered a serious concern in terms of this project it 

would be a simple matter to remove the block and reinstate the channel, thus reducing erosion of the rough 

pasture. This may be something to consider as an add-on to any work downstream from this location. 

Additionally the small stream flowing down from the mine site has deposited large quantities of stones along 

the field containing fluorspar minerals. 

 

Figure 19:this erosion scar on the small side stream reveals some minerals, most probably fluorspar. This 
would require 30m of brash bundling to reduce the erosion risk here. 
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Figure 20: Here a small heap of dressing floor 

material is connected to the watercourse. This 

requires a short section of larch post and rail to 

contain the pollution source. 
 

 

Figure 21: This area of spoil contains some dressing floor materials but does not appear to pose a significant risk to 
the river. However, due to its proximity to the watercourse, it would be prudent to contain the area using a larch 
post and rail barrier stretching to 40m in length 
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Figure 22: This deposit of stones has blocked the main channel pushing water across the rough pasture 
which will result in a new channel being formed. 

 

Map 21: SCIMAP connectivity of erosion sources across the surface of the lower reaches of Middlehope Old 
Mine. 
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Map 22: Proposed interventions, Middlehope Old Mine, downslope of track 



56  

Field ID 
(see 
maps 17 
- 19) 

Site Grid 
Ref 

Lead 
(mg/kg) 

Zinc 
(mg/kg) 

Cadmium 
(mg/kg) 

Treatment Length 
(m)/ 
Area (m2) 

Cost 
(£) 

0 Unvegetated 
level area 

NY 
89141 
40599 

17000 10800 17 Bund 
 

Drainage channel 

10 
 

20 

500 
 

40 

9 Southern 
Tributary 

NY 
89255 
40271 

*64 
µg/l 

*580 
µg/l 

*1.15 
µg/l 

Brash bundling 
(£30/m) 

 
¹Leaky dams x 4 
(£60 each) 

70 2100 
 
 

240 

P Confluence NY 
89645 
40675 

*108 
µg/l 

*73.9 
µg/l 

*0.231 
µg/l 

¹,2Wetland 
(£30/m2) 

400 12000 

Q Long Sike NY 
89145 
40420 

Not 
sampled 

Not 
sampled 

Not 
sampled 

Brash bundling 
(£30/m) 

 

¹Leaky dams x 2 

90 2700 
 
 

120 

i Erosion scar 
to rear of 
house 

NY 
89526 
40683 

Not 
sampled 

Not 
sampled 

Not 
sampled 

Brash bundling 
(£30/m) 

30 900 

ii Dressing 
floor 
material 

NY 
89750 
40629 

Not 
sampled 

Not 
sampled 

Not 
sampled 

Larch revetment 
(£60/m) 

10 600 

iii Spoil area by 
river 

NY 
89926 
40568 

Not 
sampled 

Not 
sampled 

Not 
sampled 

Larch retaining 
wall (£60/m) 

25 1500 

Total 
cost 

       20,700 

Table 10: Costed interventions for Middlehope Old Mine. Red shading indicates priority sites. ¹ Ongoing maintenance 
costs would be associated with these techniques.2 The cost specified is for a standard wetland for capturing 
suspended particles. If an anaerobic wetland is required to treat dissolved metals, costs will be higher. 
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4.2.2.2 Middlehope Mine 
 

This former lead mine was later reworked for iron. Spoil heaps and mining remains are abundant on both banks of 

the river here. An extensive area of spoil tips lies on the west bank of the river immediately upstream from 

Middlehope Shield Mine to the south. Although much of the area is reasonably well vegetated, many of the spoil 

heaps remain bare. These spoil heaps are set back from the river by 3-4 metres and SCIMAP analysis suggests that 

connectivity with the river over most of this section is low (Map 23). The east bank of the river below Middlehope 

mine was used as a mine processing area. Although much of this is well-vegetated, a small number of bare spoil 

heaps remain. SCIMAP analysis indicates moderate connectivity to the watercourse here. 

Upstream of Middlehope Mine Level, the river channel is mainly cutting through natural features, though there is 

one section of exposed spoil on the western bank. 

Access considerations: 
 

Downstream of Middlehope Level there is good access for machinery and materials, via the farm track. Upstream of 

the level however, slopes on both side of the river are steep and access for materials and, in particular, machinery 

would be difficult. 

Designations/constraints: 
 

This area needs a botanical survey for calaminarian communities. 
 

 

Map 23: Results of SCIMAP analaysis for Middlehope Mine 
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Map 24: Lead concentrations at sediment (mg/kg) and water quality (µg/l) sampling points at Middlehope Old Mine 

(numbered/lettered points refer to sediment/WQ sample ID) 
 

Map 25: Zinc concentrations at sediment (mg/kg) and water quality (µg/l) sampling points at Middlehope Old Mine 
(numbered/lettered points refer to sediment/WQ sample ID) 
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Map 26: Cadmium concentrations at sediment (mg/kg) and water quality (µg/l) sampling points at Middlehope Old 
Mine (numbered/lettered points refer to sediment/WQ sample ID) 
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Contaminated sites, identified through surveying and sampling, are listed below. Metal levels at these sites are listed 

in Tables 8 and 9 and indicated on Maps 24-26. Proposed interventions are described in Table 11 and indicted on 

Map 27. 

 

 
1. Eroding west bank, upstream of mine level (NY 90298 40171, map 24 - 26,  Point 11) 

A 30 metre section of eroding bank containing mineralised material. Sediment sampling revealed elevated 

lead levels (5300 mg/kg). This could be treated with 3 tiers of brash bundling /larch or with a drystone wall. 

This site is not a priority but would be worth treating if work is being carried out on other sites along this 

stretch. 
 

 

 
2. Track/ Tributary exiting from Middlehope Level (NY 90411 40079, map 24 - 26 Point B) 

A watercourse exiting from Middlehope Mine level currently flows down the track which fords the river. 

Water quality samples taken in Middlehope Burn above and below this point indicate no rise in metal levels, 

however flow levels were moderately low at the time of sampling and it would be worth resampling in 

periods of higher flow. Since this track is likely to contain contaminated sediments the tributary could be 

diverted to follow the course of a nearby drainage channel. This section of track could also be resurfaced. 

This site is not a priority unless further sampling indicates higher metal levels under wet conditions. However 

the treatment cost is relatively low and remediation would be worth considering if work is being carried out 

to other sites in the location. 
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3. Spoil tip on East bank below track. (NY 90446 40062, maps 24 - 26 Point 12) 

This sparsely vegetated spoil tip is set back 1-2 metres from the river bank and is approximately 30 metres in 

length. Metal levels are moderately high (lead 4760, zinc 3230 mg/kg). A larch retaining wall would help 

prevent sediment reaching the river in wet conditions. 

 

 

 
4. Spoil tip on dressing floor downstream of Middlehope level (NY 90495 40025, map 24 - 26 point 14) 

This small, sparsely vegetated spoil tip on the east bank of the river is approximately 10 metres in length and 

set back 3-4 metres from the riverbank. Lead levels here are extremely high (52,600), whilst zinc levels are 

moderate (3460 mg/kg). This site could be treated with a larch retaining wall. The high lead levels plus the 

relatively low treatment costs at this site make it a priority. 
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5. Spoil heaps on west bank between Middlehope Level and bridge remains (NY 90524 39975, maps 24 - 26 

Point 15) 

A series of partially vegetated spoil heaps set back from the river by approximately 2 to 4 metres (shown 

below). A representative sediment sample taken from these indicates moderately high lead levels (14100 

mg/kg) with zinc concentrations of 3280 mg/kg. 50 metres of larch retaining wall should help prevent 

contaminated sediment from reaching the watercourse here. 

 

 
 

 
6. Eroding banksides, east and west banks (NY 90537 39946 to NY 90436 40066, Maps 24 - 26, Point 13) 

Both banks of Middlehope Burn are eroding in stretches between Middlehope level and the bridge remains 

to the south (seen above). Sampling of the east bank showed lead and zinc levels to be raised slightly (lead: 

3480, zinc 1120 mg/kg). The west bank was not sampled but stabilisation of both banks is a high priority to 

prevent the river undercutting contaminated spoil tips. The bank is low along most of this length, 

approximately 0.5m high on average. 200m of larch revetment is required to address the erosion on both 

banks and 40 metres of this will require backfilling with brash. 
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7. Spoil tips on west bank below bridge remains. (NY 90545 39896, Maps 24 - 26 point 16) 

An area of partially vegetated spoil tips on the west bank below the bridge remains. Lead levels from a 

representative sample here were moderately high (10100 mg/kg) with zinc concentrations at 3460 mg/kg. 

100 metres of larch retaining wall would be required here to prevent contaminated sediment from reaching 

the watercourse. A small wetland area is present at the southern end of the area of spoil. A 3m long bund 

could be installed here to enlarge the wetland and trap sediments mobilised from the spoil. There may be 

the possibility of moving some of the higher risk spoil tips here, subject to a botanical survey and 

consultation with archaeologists. A 30m section of river bank is eroding adjacent to the spoil area and needs 

stabilising with larch posts plus brash backfill to prevent the river undercutting the spoil. 

 

 

Map 27: Proposed Interventions, Middlehope Min 
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Middlehope Mine: Costed Interventions 
 

Field 
ID 
(see 
maps 
24- 
26) 

Site Grid 
Ref 

Lead 
(mg/kg) 

Zinc 
(mg/kg) 

Cadmium 
(mg/kg) 

Treatment Length/ 
Area 

Cost (£) 

11 Eroding west 
bank, 
upstream of 
mine level 

NY 
90298 
40171 

5300 540 0.42 3 tiers of brash 
bundling/larch or 
drystone wall 
(£60/m) 

 
Flow kicker (£30) 

30m (x 3 
tiers) 

5,400 
 
 
 
 

30 

A Track/ 
tributary from 
Middlehope 
Level 

NY 
90411 
40079 

*23 µg/l *49.6 
µg/l 

*0.131 
µg/l 

Drainage (£2.40/m) 
Resurfacing of 
track(£2.40/m) 
Materials £100 
Removal of 
materials (£6/m2) 

15m 

100m 

 

200m2
 

36 
 

240 
100 

 
1200 

12 Spoil tip on 
East bank 
below track 

NY 
90446 
40062 

4570 3230 7.35 Larch retaining wall 
(£60/m) 

30 1800 

14 Spoil tip on 
dressing floor 

NY 
90495 
40025 

52600 4030 7.72 Larch retaining wall 
(£60/m) 

10 600 

15 Spoil tips on 
west bank 
above bridge 
remains 

NY 
90524 
39975 

14100 3280 7.25 Larch retaining wall 
(£60 m) 

50 3000 

13 Eroding 
banksides, 
east and west 
banks (east 
bank only 
sampled) 

NY 
90537 
39946 
to 
NY 
90436 
40066 

3480 1120 2.85 Larch revetment 
(£60/m) 

 
Brash backfill 
(£30/m) 

200 
 
 

60 

12000 
 
 

1600 

16 Spoil tips, west 
bank below 
bridge remains 
(inc.  
treatment of 
riverbank 
erosion) 

NY 
90545 
39896 

10100 3460 7.8 Larch retaining wall 
(£60/m) 

 
Larch revetment 
(£60/m) 

 

Brash (£30/m) 

Bund (£50/m) 

100 
 
 

30 
 
 

30 
 

3 

6000 
 
 

1800 
 
 

900 
 

150 

Total        60662 
Table 11: Costed interventions for Middlehope Mine. Red shading indicates priority sites 
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4.2.2.3 Middlehope Shield Mine to Low Slit Mine 
 

Middlehope Shield was a major lead producer in the first-half of the 19th century and was worked until 1895. The 

remains of the dressing and washing floors are present on the east bank of the river. Material exposed by erosion on 

the west bank of the river opposite the dressing floor and mine buildings was thought to be natural and unlikely to 

contain high levels of metal contamination. Low Slit lead mine was also operational in the 19th century with most 

production ceasing by 1872. 

Designations 
 

Both sites, including spoil remains, are Scheduled Monuments, meaning that consultation with County 

archaeologists will be needed prior to all works at these locations. The sites are also part of Slit Woods SSSI and so 

Natural England will also need to be consulted. 

Access considerations 
 

Both mine sites themselves should be accessible to machinery. The stretch of river between them lies in a narrow 

steep sided valley where access for machinery would be difficult. 
 

 

Map 28: Results of SCIMAP analysis for Middlehope Shield to Low Slit Mine 
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Map 29: Lead concentrations at sediment (mg/kg) and water quality (µg/l) sampling points at Middlehope Shield 
/Low Slit Mine (numbered/lettered points refer to sediment/WQ sample ID) 

 

Map 30: Zinc concentrations at sediment (mg/kg) and water quality (µg/l) sampling points at Middlehope Shield 
/Low Slit Mine (numbered/lettered points refer to sediment/WQ sample ID) 
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Map 31: Cadmium concentrations at sediment (mg/kg) and water quality (µg/l) sampling points at Middlehope 
Shield /Low Slit Mine (numbered/lettered points refer to sediment/WQ sample ID) 

Contaminated sites, identified through surveying and sampling, are described below. Metal levels at these sites are 

listed in Tables 8 and 9 and indicated on Maps 29-31. Proposed interventions are described in Table 12 and indicted 

on Map 32. 

1. Spoil by pool at White’s level (NY 90551 39708, Maps 29 - 31 Point 1) 

A small unvegetated spoil heap adjacent to the wetland at the rear of the dressing floor. Lead and zinc levels 

were moderately high here (lead: 12,600; zinc 6610 mg/kg). This could be treated with a 10m larch retaining 

wall. If work is being undertaken at other sites in this location then this site should be a high priority due to 

the relatively high levels of contamination and low cost of the treatment. 
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1. East bank by White’s level (NY 90519,39636 Maps 29 - 31 Point 2) 

A bankside wall lining the riverbank adjacent to the dressing floor has collapsed leading to a 30 metre 

section of bank erosion. The sediment here is likely to be highly contaminated and includes high levels of 

cadmium (lead: 31400; zinc: 9910; cadmium: 40.9 mg/kg). This could be remedied by rebuilding the stone 

wall and installing flow kickers upstream of this section to redirect flow. 

 

 

 
2. Culvert from White’s level (NY 90518 39615, Map 29 - 31, Point G) 

A small watercourse exiting from White’s Level at the northern end of the dressing floor flows across the 

dressing floor, passing through a small wetland before entering a culvert leading to the river. The water 

exiting from the culvert water into the river contains high levels of lead: (4740 µg/l) as well as raised zinc 

levels (172 µg/l). Although this represents a point source, if work is being undertaken in the area a leaky dam 

could be installed at the end of the wetland to retain the water for longer allowing sediments more time to 

settle out. 
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3. Spoil tip on west bank downstream of Cliffy’s seat (NY 90552 39499, Maps 29 - 31, Point 4) 

A largely mainly well vegetated spoil heap but with an eroding slope adjacent to the river. Lead and zinc 

levels are raised here, but are comparatively low (lead; 3090; zinc 1710 mg/kg). This section could be treated 

with 15m of drystone wall together with a flow kicker upstream. Access is difficult and given the low level of 

contamination this site is not a priority, however it may be worth doing if work is being undertaken at the 

nearby site downstream (Point 5 below) 

 

 

 
4. Spoil at double wall on west bank (NY 90516 39455, maps 29 - 31, Point 5) 

A section of collapsing wall with a mineralised eroding bank behind. A second wall runs above the eroding 

section. Lead levels are high with zinc moderately so (lead: 19800; zinc 2960 mg/kg). This is a difficult site to 

treat due to access difficulties, however the levels of lead contamination require the site to be amongst the 

priorities for this section. A 20 metre section of drystone wall needs to be rebuilt, possibly with two tiers, 

and a 5m section of the second wall will dismantling and rebuilding. 
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5. West bank above Low Slit Mine Bridge (NY 90598 39203, Maps 29 - 31, Point 6) 

A 20 metre section of bank is eroding where a drystone wall has collapsed. Lead levels are high here (16900 

mg/kg) with zinc levels slightly raised (1060 mg/kg). This site is easily accessible and the drystone wall could 

be re-instated. 
 

 

 
6. West bank below Low Slit Mine bridge (NY 90569 39173, Maps 29 - 31, Point 7) 

A 20 metre section of eroding bank below Slit Mine Bridge. Sampling shows contamination levels to be low 

here (lead: 3330; zinc 626 mg/kg) hence the site is not a priority but could be treated if work was being 

undertaken in the vicinity. A 25 metre section of drystone wall would be needed here. 
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Map 32: Proposed Interventions for Middlehope Shield, Low Slit and Slit Pasture Mines 
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FIELD 
ID (see 
maps 
29-31) 

Site Grid 
Ref 

Lead 
(mg/kg) 

Zinc 
(mg/kg) 

Cadmium 
(mg/kg) 

Treatment Length/ 
Area 
(m) 

Cost (£) 

1 Spoil by pool 
at White’s 
level 

NY 
90551 
39708 

12600 6610 14.8 Larch retaining wall 
(£60/m) 

10 600 

2 East bank by 
White’s level 

NY 
90519 
39636 

31400 9910 40.9 Drystone wall 
(£60/m) 

 
Flow kickers * 2 
(£30) 

30 1800 
 
 

60 

G Culvert by 
White’s level 

NY 
90518 
39615 

4740 
µg/l 

172 
µg/l 

0.378 
µg/l 

¹Leaky dam (£60)  60 

4 Spoil tip on 
west bank 

NY 
90552 
39499 

3090 1710 3.21 Drystone wall 
(£60/m) 

 

Flow kicker * 2 
(£60) 

15 900 
 
 

120 

5 Spoil at 
double wall 
on west bank 

NY 
90516 
39455 

19800 2960 7.5 Drystone wall 
(£60/m) 2 tiers 

 
Drystone wall 
(£60/m) 1 tier 

20 
 
 

5 

2400 
 
 

300 

6 West bank 
above Slit 
Mine bridge 

NY 
90598 
39203 

16900 1060 1.71 Drystone wall 
(£60/m) 

20 1200 

7 West bank 
below Slit 
Mine bridge 

NY 
90569 
39173 

3330 626 1.31 Drystone wall 
(£60/m) 

25 1600 

Total        9040 
Table 12: Costed interventions for Middlehope Shield/Low Slit Mine. Red shading indicates priority sites. ¹ Ongoing 
maintenance costs would be associated with this technique. 
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4.2.2.4 Slit Pasture Mine 
 

Slit Pasture Mine was mined for iron ore. The site contains a number of large, partially vegetated spoil heaps. The 

site is at a distance of approximately 200m from the Middlehope Burn and SCIMAP output suggests that surface 

connectivity with the river is low to moderate across this site.. A water sample from a wetland in an area indicated to 

be moderately connected to the river (maps 29 – 31, Point O) did not contain significant metal levels. A sediment 

sample was taken from a large unvegetated spoil heap at the top of a gully running down towards Low Slit Mine 

(maps 29 – 31, Point 8. This revealed moderately high levels of zinc (8430 mg/kg) and moderate levels of lead (4950 

mg/kg). The gully is well vegetated and was dry when surveyed despite there having been a prolonged period of 

extreme wet weather prior to the survey. Walkover surveys and SCIMAP analysis (Map 28 ) suggest there is little risk 

of the gully representing a significant sediment pathway to the river however if work is being done in the locality a 

drystone or larch retaining wall could be constructed along the base of the spoil heap to trap any mobilised sediment 

(map 32). Additional work to this site is not recommended at present but further investigation of the extent of 

surface/below surface connectivity with the river would be worthwhile. 

Proposed interventions are described in Table 13 and indicted on Map 32. 

Slit Pasture Mine: costed interventions 
 

Field 
ID (see 
maps 
29-31) 

Site Grid Ref Lead 
(mg/kg 
) 

Zinc 
(mg/kg) 

Cadmium 
(mg/kg) 

Treatment Length 
/Area 
(m) 

Cost 
(£) 

8 Spoil tip NY 
90737 
39192 

4950 8430 14 Larch retaining 
wall (£60/m) 

80 4800 

Total        4800 
Table 13: Costed interventions for Slit Pasture Mine 

 

 
4.2.3 Summary of further investigations 

 

A summary of further investigations required in Middlehope Burn catchment is given in Table 14 below. 
 

Section Site Grid ref Investigation required 
Middlehope Old 
Mine 

Settling ponds NY 89164 40568 Potential to increase sediment retaining 
capacity of the existing settling ponds. 

Slit Pasture Mine Slit Pasture Mine NY 90737 39334 Water quality sampling in high flow 
conditions to determine connectivity with 
Middlehope Burn 

Table 14: Summary of further investigations required for Middlehope Burn catchme 



74  

5 Summary 

 
As expected high concentrations of heavy metals were found in mining remains from both project catchments. 

Sediment samples revealed high levels of lead across both Killhope and Middlehope catchments with particular 

hotspots in Upper Killhope (Historic track, Table 4, 47400mg/kg) and Middlehope Mine dressing floor (Table 11, spoil 

tip, 52600 mg/kg). Zinc levels were found to be highest in Killhope catchment, with hotspots being the historic track 

in Upper Killhope (Table 4, 33200 mg/kg) and Cowhorse dressing floor (Table 6, 25000 mg/kg). Zinc levels in 

Middlehope catchment were highest at Middlehope Old Mine (unvegetated level area, Table 10, 10800 mg/kg) and 

Middlehope Shield Mine dressing floor (Table 12, East bank by White’s level, 9910 mg/kg). Cadmium hotspots were 

found in both catchments. Along Killhope Burn, high levels of cadmium were found in Upper Killhope in the historic 

track (Table 4, 83.2 mg/kg) and Cowhorse dressing floor (60.9 mg/kg), whilst in Middlehope levels were highest at 

Middlehope Shield Mine dressing floor (Table 12, East bank by White’s level, 40.9 mg/kg). Predictions made by the 

mining historians concerning contamination levels at each site proved to be extremely accurate. 

Taking into consideration treatment cost, contamination levels and the extent of the contaminated site, the top 5 

sites recommended for treatment within Killhope Burn catchment are shown in Table 15 below: 
 

Table Field ID Site Location Justification Min cost (£) Max Cost (£) 

4 11 Historic track 
above ford 

Upper Killhope High levels of 
lead, zinc and 
cadmium, low 
treatment cost 

1500 4500 

4 7 River bank 
below shaft 2 

Upper Killhope High levels of 
lead, zinc and 
cadmium 

1200 5300 

4 0 Bankside spoil 
tip 

Upper Killhope High levels of zinc 
and cadmium, 
extent of 
contaminated 
area 

5400 23850 

6 5 Cowhorse 
dressing floor 

Cowhorse 
Level 

High levels of 
lead, zinc and 
cadmium low 
treatment cost 

5400 5400 

5 i & ii Eroding 
embankment 
(south bank) and 
collapsing wall 

Killhope 
Museum 

Contamination 
levels, extent of 
contaminated 
area 

18300 44500 

Table 15: the top 5 sites recommended for treatment within Killhope Burn catchment 
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Taking into consideration treatment cost, contamination levels and the extent of the contaminated site, the top 5 

sites recommended for treatment within Middlehope Burn catchment are shown in Table 16 below: 
 

Table Field ID Site Location Justification Min cost 
(£) 

Max cost 
(£) 

11 14 Spoil tip on 
dressing floor 
downstream of 
Middlehope 
Mine 

Middlehope 
Mine 

High levels of 
lead, low 
treatment cost 

 600 

12 2 East Bank by 
White’s level 

Middlehope 
Shield Mine 

High levels of 
lead, zinc and 
cadmium, low 
treatment cost 

 1860 

10 0, 9, P, Q Unvegetated 
level area, 
tributaries 
flowing 
through mine 
site, including 
wetland 
creation 

Middlehope 
Old Mine 

High levels of 
lead and zinc 

 17,700 

11 15 & 16 Spoil tips on 
west bank 
above and 
below bridge 
remains 

Middlehope 
Mine 

High levels of 
lead, extent of 
contaminated 
area 

 11,850 

12 6 West bank 
above Low Slit 
bridge 

Low Slit mine High levels of 
lead, low 
treatment cost 

 1200 

Table 16: the top 5 sites recommended for treatment within Middlehope Burn catchment 

In addition to the above, stabilisation of the riverbanks is recommended between Middlehope Mine and the bridge 

remains above Middlehope Shield Mine to protect the mine processing area on the east bank and extensive area of 

spoil on the west bank (estimated cost £13,600). 

A summary of all priority sites across both catchments, taking into consideration treatment cost, contamination 

levels and the extent of the contaminated site, is given in Table 17 below. The total cost for treatment of these sites 

would be between £101170 and £176270, depending on the treatment options selected. In addition there are a 

number of sites which do not justify treatment as standalone sites but where treatment would be worthwhile if 

work was being carried out to nearby sites within the locality. These are listed in Table 18. The total cost for treating 

these sites as well as the priority sites would be between £118596 and £197796. 

These costs are for capital works alone, and do not include costs for project management, surveys or maintenance of 

the remediation works. Firm final costs based on detailed site investigations and consultations with contractors, 

landowners and interested parties, will be developed through any future phase 2 programme as described in the 

Introduction. 
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Table Field 
ID 

Site Location Lead 
(mg/kg) 

Zinc 
(mg/kg) 

Cadmium 
(mg/kg) 

Min Cost 
(£) 

Max Cost 
(£) 

4 0 Bankside spoil 
tip 

Upper Killhope 9140 16000 34.7 5400 23850 

4 7 Spoil below 
shaft 2 

Upper Killhope 16700 14900 38 1200 5300 

4 8 Spoil below 
shaft 3 

Upper Killhope 20400 6010 15 1200 5300 

4 11 Historic track Upper Killhope 47400 33200 83.2 1500 4500 

5 i Collapsing wall Killhope 
Museum 

N/A N/A N/A 4800 4800 

5 ii Eroding 
embankment 
(south bank) 

Killhope 
Museum 

N/A N/A N/A 13500 39750 

5 iii Exposed 
embankments 
(north bank) 

Killhope 
Museum 

N/A N/A N/A 3600 3600 

5 iv Eroding bank 
(north bank) 

Killhope 
Museum 

N/A N/A N/A 9600 28800 

5 v Low 
embankment 
(south bank) 

Killhope 
Museum 

N/A N/A N/A 4800 4800 

6 5 Cowhorse 
dressing floor 

Cowhorse 
Level 
(Killhope) 

14100 25000 60.9 5400 5400 

10 0 Unvegetated 
level area 

Middlehope 
Old Mine 

17000 10800 17 540 540 

10 9 Southern 
Tributary 

Middlehope 
Old Mine 

*64 
µg/l 

*580 
µg/l 

*1.15 
µg/l 

2340 2340 

10 P Confluence Middlehope 
Old Mine 

*108 
µg/l 

*73.9 
µg/l 

*0.231 
µg/l 

12000 12000 

10 Q Long Sike Middlehope 
Old Mine 

Not 
sampled 

Not 
sampled 

Not 
sampled 

2820 2820 

11 14 Spoil tip on 
dressing floor 

Middlehope 
Mine 

52600 4030 7.72 600 600 

11 15 Spoil tips on 
west bank 
above bridge 
remains 

Middlehope 
Mine 

14100 3280 7.25 3000 3000 

11 13 Eroding 
banksides, 
east and west 
banks (east 
bank only 
sampled) 

Middlehope 
Mine 

3480 1120 2.85 13600 13600 

11 16 Spoil tips, west 
bank below 
bridge remains 
(inc.  
treatment of 
riverbank 
erosion) 

Middlehope 
Mine 

10100 3460 7.8 8850 8850 
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Table Field 
ID 

Site Location Lead 
(mg/kg) 

Zinc 
(mg/kg) 

Cadmium 
(mg/kg) 

Min Cost 
(£) 

Max Cost 
(£) 

12 1 Spoil by pool 
at White’s 
level 

Middlehope 
Shield Mine 

12600 6610 14.8 600 600 

12 2 East bank by 
White’s level 

Middlehope 
Shield Mine 

31400 9910 40.9 1860 1860 

12 G Culvert by 
White’s level 

Middlehope 
Shield Mine 

4740 
µg/l 

172 
µg/l 

0.378 
µg/l 

60 60 

12 5 Spoil at double 
wall on west 
bank 

Middlehope 
Shield Mine 

19800 2960 7.5 2700 2700 

12 6 West bank 
above Slit 
Mine bridge 

Low Slit Mine 
(Middlehope) 

16900 1060 1.71 1200 1200 

Total       101170 176270 

Table 17: All priority sites recommended for treatment within both Killhope and Middlehope catchments. 
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Table Field 
ID 

Site Location Lead 
(mg/kg) 

Zinc 
(mg/kg) 

Cadmium 
(mg/kg) 

Min Cost 
(£) 

Max Cost 
(£) 

4 12 Erosion 
scar below 
Middle 
Groove 
Hush 

Upper Killhope 5860 2580 4.6 1200 5300 

4 9 North bank 
below 
fence 

Upper Killhope 3260 4290 12.1 600 600 

4 10 Bank 
erosion, 
south bank 

Upper Killhope 3230 1140 2.57 1200 1200 

10 i Erosion 
scar to rear 
of house 

Middlehope Old 
Mine 

N/A N/A N/A 900 900 

10 ii Dressing 
floor 
material 

Middlehope Old 
Mine 

N/A N/A N/A 600 600 

10 iii Spoil area 
by river 

Middlehope Old 
Mine 

N/A N/A N/A 1500 1500 

11 11 Eroding 
west bank, 
upstream 
of mine 
level 

Middlehope 
Mine 

5300 540 0.42 5430 5430 

11 A Track/ 
tributary 
from 
Middlehop 
e Level 

Middlehope 
Mine 

*23 µg/l *49.6 
µg/l 

*0.131 µg/l 1576 1576 

11 12 Spoil tip on 
East bank 
below track 

Middlehope 
Mine 

4570 3230 7.35 1800 1800 

12 4 Spoil tip on 
west bank 

Middlehope 
Shield Mine 

3090 1710 3.21 1020 1020 

12 7 West bank 
below Slit 
Mine 
bridge 

Low Slit Mine 3330 626 1.31 1600 1600 

Total       17426 21526 
Table 18: Additional sites, not recommended for treatment as standalone sites but that it would benefit from 
treatment if other treatment work is being carried out to priority sites nearby. 
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