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Desk-based assessment: Frongoch lead and silver mine NPRN:33907 
Nontechnical Summary
The aim of this desk based assessment is to look at the frongoch mine and assess the potential impact hat the mine and surrounding mines in the area are having on the environment in keeping with the well being of future generations act.(Gov.wales, 2018) this act states that as a country our rights are equal to the rights of our children and grandchildren and how we may preserve the environment for their sake as well as out if rather than leaving it to future generations to clean up. 
[bookmark: _GoBack]The frongoch mine is a lead (Pb) mine along with the surrounding area and mines, the effects of heavy metals seeping into the local water supply are very well documented  pregnant  women that exposed to lead pollution often lead to illnesses and birth defects while the World Health Organisation (WHO) state that the effects of lead poisoning on children can lead to comas for them as well as in many cases death. (World Health Organization, 2018). If lead mines are not checked and remidated then we may have situation similar to the magelan mines in Austalia where lead dust was carried through the local port in town was causing the death of many native birds in the area this is just one example of the dangers that lead can have on the wild life as well as human. In accordance with WBoFG act we can and must do everything in our power, to reduce to effects of the potential lead poisoning while still preserving this site for future generations to visit and gain a historical understanding of it. 


Introduction 
The frongoch mine is a non-ferrous mine and extracted lead and zinc, is situated in mid-Wales, Ceredigion located 17 km south-east of the busy town Aberystwyth. this mine was also worked in conjuncture with the Weymiss mine which worked the Frongoch lode and a dressing mill was established at Weymiss, however, this site was later taken over by Frongoch (Bick et al., 1996) and therefore I will include the mine in this DBA. The industrial mine was active from 1790  to 1899 (Coflein.gov.uk, 2018)  during its time frongoch changed hands numerous time form the care of lord Powys to some of the more successful owners such as John Taylor and sons who used the mine and it’s large fortune to help reshape the countryside as evidenced by the road that Taylor build from pontrhydygroes that goes down the Ystwyth valley (Bick et al., 1996). Figure 2 also shows an ariel view of the two mines together.
Therefore this mine is 157 years old. Given the age of this mine, any shafts that may still be in exitance at the site are very much under threat of subsidence. If these old mine shafts collapse should they remain then we will be faced with an even more difficult situation of preserving the site and clearing up any pollution, however, Frongoch and the assossiated spoil heaps are located near a river, and given the removal process for lead and other geological ore the water will run over the extraced ore is run through it heavier elements such as lead sink to the bottom of the box while lighter matierial is dissolved in soloution and carried off into the eco system as evidanced with some of the highest concentration of zinc being (7023 ppm/dry weight) and with the concentration of lead being considerably more at 16,000 ppm/dry weight was observed growing in the plants  (Burton and Peterson, 1979).  Therefore the lead must be remediated wile we attempt to preserve the heritage of the site. The geology of the area is Silurian strata with the frongoch site lying upon shale and mudstone as evidenced with the contour lines and other features from the os map indicating that it is near a river in figure 1 in the appendix. 


Aims and objectives 
· Establish the site and the greater significance of the potential heritage that frongch has
· Examine the history of the mine as to properly set the heritage into context 
· Look for solutions to the lead mine waste and other associated issues  

Methodology 
To gather information for this desk based assessment I have used the following websites: 
· world health organization
·  Coflein.gov.uk
· Dyfedarchaeology.org.uk. 
·  Gov.wales.
to an extent some of these websites are run by the government or other bodies or authority and therefore they are reliable in the information that they provide the world health organization website on lead is open to the public and therefore that makes the information well broken down and easy for the viewer to read. 
Coflein proved to be an invaluable assessment to the creation of this desk-based assessment. It provided me with the location of the Fron Goch mine on a map as well as displaying other maps from that region that are also ferrous and nonferrous mines. Coflein has also provided along with map some basic information about frongoch. I have also used Dyfed archaeology which also heled expand on the research that was undertaken from the coflien mapping and gave me the information used for the archaeology of the site. Coflein when researching the site initially was confusing as when I attempted to locate images f the frongoch site it was producing images taken from the Wemyss mine instead but did not give any context to these images and it was only through later research did it become apparent that the Wemyss mine did later become part of frongoch.
As well as this I have used a wide range of books sourced from the library located at the University of wales trinity st David’s campus in Lampeter. It was here I was able to locate the book referenced in text and through the to this extent In many ways I have access to a large quantity of information, however, as I am using online sources as well as books the information I am likely to find could contradict one another as books cannot be update unlike the internet. I have attempted to use only recent publications as a result of this as they are more likely up to date and more reliable to use for this desk-based assessment. 

Development or other impact
The frongoch lead mines have already undergone some remediation. The lead and other ore-bearing veins, however, were found next to a vertical fault. If the ore within these faults is moved down into the corresponding water table then there is a greater significance when it comes to the risk, it poses as it will be leaking straight into the water table. These effects, however, might be mitigated by the fact that the surrounding rock located at Frongoch is shale which is an impermeable rock and thus acting as a natural defence to the surrounding water table. In order to properly mitigate this, the fault must be bolted in place to stop it from moving or at a more expensive cost rip out the fault or cut the rock back to the point where fault movement won’t be as much of an issue. These are all factors depending on the rate of the faults movement however. (to be continued in the next assignment)
Summary of archaeological evidence
Paleolithic times 
According to the research conducted for this desk-based assessment, there has not been any archaeological dig nor any artifacts that were unearthed during the founding of this site nor was there any discoveries made in post to this. However, this is not surprising due to early man not needing a lead as much as later periods and as a result of this and the lacking in both equipment and knowledge of lead mining they would have unlikely been able to reach the depth required to carry out mining at this site.
Roman period 
There has been no evidence of there being any roman artifacts at the frongoch site with the earliest instance being in the medieval period. However, no evidence of there being Roman activity at this site is unusual given how extensively wales was used by the Romans and the use of the indigenous population in conjuncture with the extraction of the ore form the countryside and how all of wales was occupied by the Romans. However, without modern technology and a better understanding of where the geological ore came from it is likely that they missed the vein or found a shallower seam elsewhere that they excavated

Medieval period
During the research for this desk-based assessment, the evidence that is available to me does indicate that there is at least one medieval structure that was found at the frongoch site. With some evidence of the old boundaries to accompany it, these being old ditches that were dug. (Dyfedarchaeology.org.uk, 2018) therefore there may very well other potential archaeology for this site that remains undiscovered thus far due to the greater emphasis that ha been placed on mining here 

Post-medieval and modern period
The sites use within a historical context it is in this period that the sites use as a mine and it’s occupation really began. As my research shows there is little to no evidence of this site being used pre-medieval with the exception of a farmhouse and ditches that were used to keep the farm animals in check. The existing archaeology and remains on this site that are still here, are the old dressing mill where they use to process the ore once the Wemyss mine was absorbed into Frongoch can clearly be seen in figure 3 and figure 4. However, these are currently the only buildings that remain on the site and as you can see from the images displayed in the appendix they have clearly fallen into disuse and are left to the elements. Very little remains of the dressing mill in fact only the outside of the dressing mill have survived as shown in figure 4, and as such gives viewers a ghastly skeletal remains of the dressing mill.


Conclusion 
From the research conducted throughout this Desk based assessment, I am confident that the limited potential heritage asset to the public is the dressing mill located at this site from weymess mine, which was used by frongoch. The mine shafts in both cases have been destroyed or infilled over time. Thus, making the process for remediation to the public is limited. Moreover, the potential these sites have in terms of lead poisoning was enormous. The two mines located here were found at on impermeable rocks such as shales. Therefore, any contaminated water or leachate that becomes trapped by these rocks will be unable to escape and will percolate into the surrounding countryside which can clearly be seen in figure 1 and in figure 2. However, during my research for this desk based assessment, there were a number of conflicting sources such as Dyfed archaeology and Coflein as Dyfed brought up mention of a pre-existing medieval farm but I could not find it through Coflien. Therefore some of the sites potential history may or may not be a factor here.  It would be more beneficial to try and save the pre-existing dressing mill that is located at frongoch, as that is clearly seen by the public and as with mining if the house was once there, then the probability of it having been demolished through the mining that has taken place here is very likely. 




Appendix 
Figure 1   (Dyfedarchaeology.org.uk, 2018)
[image: Frongoch map]

Figure 2 – Areial view of Frongoch and Weymss mine (Driver,T. 20/12/2007)
[image: RCAHMW colour oblique photograph of Frongoch lead mine, showing the Wemyss lead and zinc mine. Taken by Toby Driver on 20/12/2007.]



Figure 3- showing the dressing mill and landscape


[image: Landscape view of Frongoch Lead Mine.]













Figure 4 close up of dressing mill (Coflein.gov.uk, 2018)  
[image: View of the dressing mill at Wemyss Mine, taken by Graham Levins, Apr 1990.]


Figure 5 (Earthwise.bgs.ac.uk, 2018) 
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