This is a report looking into Cwmystwyth mine and the impact it has upon the environment. This is because lead mines are major sources of pollution so therefore become a target for Natural Resources Wales to remediate the sites to reduce pollution. However this means that heritage value may be lost so the principle aim of this report is to look at the mine to understand its environmental impact and also its value as a piece of heritage. Cwmystwyth mine is situated in mid Wales; less than twenty miles from Aberystwyth not far from Devils Bridge (refer to figure 1). It is situated in an ore field that stretches right across Ceredigion (which is the county in which the mine is located) formerly known as Cardiganshire. There are 34 mines within Ceredigion (as recorded on Coflein); this area had a high activity of mining. Most of the mines are comparatively small compared to the Cwmystwyth mining area; the other large one in this area is Frongoch. This mine doesn’t have such an extensive history as Cwmystwyth or other mines in the area as it was first leased in 1759 whereas most can trace their origins back much further. 

Methodology:
In this report I have used published materials which were in the University library. I have also used the online library and moodle to locate other resources such as National Resource Wales ‘Strategy for Welsh mines’. The other sources I have used are the Coflein website, google maps and google scholar.
Summary of archaeology and history of the site:
The mine was active from 1886-1915 (although there is some evidence of earlier mining (See below, SRN 1) and was one of the biggest mines in the area; in fact it has produced over 33,000 tonnes since 1845 (Refer to figure two) but probably exceeded this number greatly. The study area is just outside of the village of Cwmystwyth (only over a mile so it would have dominated the landscape) and covers over three hundred acres mainly on the northern side of the river. This site (Bick 1974) was worked by most of the big mining ventures in Ceredigion (what was once Cardiganshire) which could contribute to assessing how significant the site is as it could show community value due it becoming part of the social history of the area and also would have contributed to the economy over the time it was open, showing financial significance.
The earliest archaeological evidence is from the Bronze Age; excavations between 1986 and 2002 have discovered stone and antler tools as well as evidence of a small opencast mining (refer below, SRN 6). This is some of the earliest evidence of mining in the United Kingdom and therefore this adds to the significance of the site as it gives it historical value. It makes it more significant than some of the other local mining sites as it has archaeological evidence which is important to Britain as whole. There is also evidence from the Roman era where, on part of the site, there is evidence for hushing (a process of using torrents of water to reveal mineral veins). Not only is there evidence of the Roman mining above ground but there is also evidence below ground with a tunnel that is very typical of Roman mining by its coffin shape (refer to figure 3) There is then little evidence to confirm mining activity until it came under the control of the monks at Strata Florida during the Medieval era, and when the monasteries were dissolved it passed into the royal possession. The reason the mine was under the control of the monks was the Lord Rhys ab Gruffudd gave land and most importantly possession of what was under the land (minerals and metal etc.) to the church which included Cwmystwyth mines. So this contributes to the significance as it shows evidential value due to it showing physical remains of past human activity.
The mine has a very long recorded history (which is very well documented in ‘British mining no.17. The Cwmystwyth mines’ by Simon J.S.Hughes, refer to figure four). It spans from 1500 to 1900 during which its lease passes hands multiple times. This mine as well as many other mines around the country were for a period of time under the control of the Society of Mines Royal which was formed in 1558 ,during the reign of Queen Elizabeth I, which “basically acted as an agency for the crown” (Hughes, 1981, page 7). This society was formed as Queen Elizabeth I had realised the potential revenue of mining and also it meant the crown had access to resources such as copper which would have been useful in times of war to make weapons. It wasn’t until 1693 that the crown forfeited the right to all mines (no matter the mineral content) after long running disputes about the ownerships of mines in Britain.  After this the site was in the control of a couple of different leaseholders and this included a few scandals such as an illegal working of the mine in 1731. A company called ‘Mine Adventures’ (formed by William Waller and Sir Mackworth in 1698) used to have the leasehold of the site but got into some difficulty which lead to their collapse. However in 1731 miners began working the site supposedly on their behalf and this led to a legal case by Thomas Powell the legitimate leaseholder.  After this the history of the mine ran more smoothly.
Since the 1800 hundreds there were seven different leaseholders (figure three) and different companies often with profitable results. The leaseholders managed to extract a huge amount of ore so that by 1900 the only ore left was difficult to mine. So this, combined with the impact of the war, led to the closer of the mines in 1946 and the total abandonment of the site in the 1950s when Winifred Brown (the caretaker of the site, as her husband had once worked the mine) moved away.
Since then the site has been slowly deteriorating and has been used for fly tipping as well as people robbing stone to use in local buildings. It has now come under the control of Cambrian Mines Trust in 2013 after being purchased from the crown (as it had once again passed into ownership of the crown when the mine was abandoned in 1950).
This gives the site very high significance as it has a huge archaeological and historical record as well as contributing to the local area in terms of the economy and changing the environment around it. This could show that the site has a high level of significance as to gain these protections there is a strict criteria they have to meet.
What is at the site, what are the features?
There are features of the mine both above and below ground. Above ground there are the ruins of many buildings (such as the mine offices and the remains of a smithy), there are tram roads and audit entrances such as Pughs audit (refer to SRN 5). There are also substantial underground features namely extensive networks of tunnels.
So the remains above ground cover ruined buildings through to mine entrances. There are the remains of the mine offices and remains of other buildings such as the unfinished staff house (the remains tend to not rise very far off floor level, refer to SRN 3). The dressing mill is no longer standing as it had become so dangerous that it had to be demolished in 2013. There are, of course, also the entrances of mines and the site is covered with them, some of which have collapsed so are no longer accessible. There is also an opencast mine called Graigfawr close to an audit mine entrance. Not only are there remains above ground, there is an extensive network of tunnels some of which are accessible and are used by cavers.  Within these mines there are a number of archaeological features such as a skip and rails used to take ore to the surface.
The site now also has a number of protections on it, for example, some of the site is a scheduled ancient monument; the whole site also lies within Elenydd Special Area of Conservation (SAC) & Site of Special Scientific Interest (SSSI), and the Elenydd-Mallaen Special Protection Area (SPA). This means that any kind of development or change to the site will be more rigorously checked and also will need to be more carefully thought through so as not to compromise any of these designations.
Environmental factors
Lead itself is a toxic mineral and some its companion minerals (such as zinc, antimony and cadmium) are also toxic. The River Ystwyth receives all the surface and sub-surface drainage from the mine which has caused it to “fail European Water Framework Directive (WFD) standards for zinc, lead and cadmium” (Natural Resources Wales).  This river also runs through the local town of Aberystwyth and therefore it is a significant problem that needs to be dealt with.
The site is one is also one of scientific importance as it is one of the locations of nationally scarce plants such as spring sandwort and alpine penny cross which are metallophytes (plants that are heavy metal tolerant, see figure 5). 
Proposed developments:
So the current owners (Cambrian Mine Trust) have an extensive plan of development for the site that will lead them to collaborate with other organisations such as Natural Resources Wales. They plan to install signs in certain places throughout the site both to show ownership and to give information; stream management throughout; improve parking and access (both above and below ground; restoration of some parts of the site and working with Natural Resources Wales to reduce pollution. They also have long term aims of completely rebuilding two of the buildings, either to use to make them residences or accommodation for visitors. The Trust are also planning to work with Natural Resources Wales to find a solution to reduce pollution coming out of the mine; one path they are considering taking is the construction of a water treatment plant. Another scheme that the Trust is exploring is the proposal by a private company fora hydro-electric scheme on the site. They propose the scheme would follow the line that was used during the time of lead mining to power the work in the mill.
Part of the plan has already been carried out already; Level Fawr was one of the mines accessed by cavers and part of the access into this tunnel was beginning to collapse (after a fall years ago which blocked direct access from the skipway). The Trust decided to add support to the area by using concrete and then covering it with stone so it didn’t look completely out of place. 

Conclusion:
So in conclusion this is a site with a lot of archaeology and recorded history that has been the location of most of the big Cardiganshire mining companies. There are also extensive remains above and below ground. It is a site with value among the community as it has a long standing presence on the edge of the community and also a place for the community to walk. It has also been a site that has drawn in tourists who participate in caving and therefore this could show that this site has potential to attract other tourists. It is also a site that is under a number of different kinds of protection so therefore has high governmental significance.
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Figure 2:This image is taken from Hughes, 1981


[image: ]












[image: ]Figure 3:
This image is taken from Coflein.gov.uk, 2018)







Figure 4:  This image is taken from Bick, 1974
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Figure 5: This image is taken from Barnatt and Penny, 2004
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[image: ][image: ]Figure 6: Showing all 84 audits and workings in Cwmystwyth mines. This image is taken from Hughes, 1981


	Survey number 
	Name (if any)
	Category 
	Description 

	SRN 1
	Cwmystwyth lead mine
	Early lead mining
	Evidence of hushing

	SRN 2
	Cwmystwyth lead mine
	Dressing mill 
	Site of former dressing mill now demolished was standing until 2012

	SRN 3
	Cwmystwyth lead mine
	Neville place and staff house
	Homes for the staff (staff house never completed) and both dilapidated one with remains not very far of the floor 

	SRN 4
	Cwmystwyth lead mine
	Audit entrance
	Known as Taylors shaft, wall surround entrances needs improving

	SRN 5
	Cwmystwyth lead mine 
	Audit 
	It is known as Pughs audit with engine shaft nearby

	SRN 6
	Cwmystwyth lead mine 
	Open cast mining
	Evidence of open cast mining


This is a very good summary of the site – what is needed is an inventory of the remains / archaeology on the site – this takes the form of a simple table (below for example) and a map – the sites are located on the map by a number (a survey reference number or SRN not to be confused with the Primary Record Number or PRN of the National Archives).  The number corresponds to a number on the table – the table list the key characteristics of the site – something like:SRN 3
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Maps showing the national distributions of spring sancwort leadkwort) let) and alpine penny-cress (right) with the location

of the Peak District National Park incicatedin dark rey. (© Crown copyright material i reproduced with parmission of the
Controllr of HIMSO and Queen’s Printer for Scotiand (Licence No. 20040004). Source: New Aflas of the Britsh Fiora (Oxford
University Pross).)
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FIG. 1.
Location plan showing Wales, North Ceredigion and the Cwmystwyth area.
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18001847 1895045 Imperial Tons of Lead Ore
1801-1803 500 Imperial Tons of Lead Ore (Probable output)
1814-1822 15000  Imperial Tons of Lead Ore (Probable output)
1848-1916  32,595.51 Imperial Tons of Lead Ore
1917-1939 500 Imperial Tons of Lead Ore (Probable output)

Probable total production of Lead Ore from the Cwmystwyth Mines between 1800 and 1939 is therefore in excess of
54,000 tons.

Professor 0. T. Jones and S. G. Rudler calculated, from the Mineral Statistics, that the output from 1848-1916
was 3291225 tons of Lead concentrates. The Mineral Statistics however state that the output was 31,234.1 tons.
These are probably ‘Long Tons’ but even converting them to Imperial Tons a maximum of 32,795.81 is obtained.
The discrepancy is inexplicable.

Output of Lead Ore Other Ores Raised Comments
95 Tons None recorded Probably incomplete.
None recorded Unobtainable
None recorded Unobtainable
None recorded Unobtainable
253.6 Tons None recorded Probably 300 tons plus
287 tons 11 cwt. ‘Potters Ore’ Possibly too low
159.2 tons None recorded
395 tons None recorded Includes Copper Hill
336.4 tons None recorded Includes Copper Hill
587 tons. None recorded Includes Copper Hill
4274 tons None recorded Includes Copper Hill
1235 tons None recorded Excludes Copper Hill
179 tons None recorded Excludes Copper Hill
174 tons None recorded Excludes Copper Hill
None recorded Unobtainable
None recorded Unobtainable





