
Notes 
 

Water from the River Alyn sinks into countless „swallows‟ along the course of the Alyn gorge, between the 

hamlets of Loggerheads and Rhydymwyn. This water then follows an underground route into the Milwr Tunnel, 

where at times of heavy rain, lead mining operations were adversely affected. This reprint describes the exten-

sive work carried out by Halkyn District United Mines in the 1930s identifying and sealing the many swallows. 

Despite this, new swallows soon appeared and the work in general had little, if any, long term effect.  

  

The report is complete, although parts have been re-typed and several images re-drawn for clarity. The original 

is held by Flintshire Record Office, Hawarden, reference: D/DM/872/7. It was rescued by the late Peter Wild in 

the 1970s whilst working as photographer for Courtaulds, Greenfield (shareholders in HDUM), who were clear-

ing out old papers. Mine explorers were first given the opportunity of taking copies, then Peter lodged the docu-

ment with the Records Office. 

 
Although the report is detailed, the gauging data contained can only be regarded as a record of conditions at 
the time. For example: 

 Although the text refers to the losses between Footbridge and Leaning tree, the gauging data makes no 
mention of these. Presumably the report was compiled after the work on the area was carried out, and 
the sealing at that time was successful. Today however, the area once again, accounts for significant 
losses. 

 Inlets between weirs 8 and 9 are shown as adding an average of 669 gallons a minute to the river, pre-
sumably from the “Hawarden Waterworks springs” fed by Ogof Hen Ffynnonnau. No springs today ap-
pear in this area except under flood conditions. 

 Negligible loss is shown between weirs 4 and 6. This includes the Devils‟ Gorge area, which today ac-
counts for significant losses 

 
 
 
 
 

Reprint compiled 2020 by C. Ebbs  

The team of Halkyn miners employed to carry out the River Alyn work in the 1930s 
Although this photograph does not form part of the 1938 report, the negative is affixed to it, placed 

there by Peter Wild at the time he deposited the document with Flintshire Records Office      

“An attempt at sealing natural water-holes or „swallows‟ in the River Alyn” 





 

HALKYN      DISTRICT     UNITED     MINES    LIMITED 
 

10th February, 1938 
 

An attempt at sealing natural water-holes 

or ‘swallows’ in the River Alyn 

 
 
 
 
Reporting to the Mold Mines as long ago as June 1824, John Taylor remarked that the diversion of water from  

the River Alyn into the leat did not lessen the water in the mines, so that it was even then realised that there was 

probably some connection between the leakage from this river and underground waters. The connection was 

definitely confirmed by tests carried out early in this century, and on several occasions comparitively recently. 

 

The probability is that fissures crossing the leat connected with those fissures which are now known to communicate 

with our workings, and, in any case, the artificial channel was not of sufficient capacity to deal with the whole flow of 

the river in times of flood. 

 

Many methods of overcoming the evil have been suggested from time to time e.g. 

 

a) Canalising certain sections of the river 

 

b) Re-opening and enlarging the leat 

 

c) Piping the flow over bad stretches 

 

d) Tunnelling from the Loggerheads through the hill to below Gwernymynydd and so completely cut out the 

Loggerheads-Rhydymwyn section of the river 

 

none of which was proceeded with owing to cost. 

 

The difficulty was aggravated in 1901 when the 1875 tunnel drained the Llynypandy lode, since which date the river 

has been absolutely dry at Rhydymwyn for several months in each year. 

 

Several of the principal ‘swallows’ have been known for many years, and others were discovered in 1931 when the 

river was low, by diverting it past each leakage until the water disappeared again, diverting it once more etc. etc. until 

the water was made to flow about ¾ mile beyond the point at which it disappeared normally. 

 

Weirs were erected at various points along the river and on its tributaries in the autumn of 1931 and weekly gaugings 

have been taken since that time. They have shown losses which vary up to over 6,000 gpm depending on the state 

of the river. 

 

In 1935 an examination was made of the dam erected by the old men through a stope a short distance to the west of 

Mountain Shaft on Lode 576. The inspection was made in time of flood, when the dam was found to have been 

breached at the top and to be overflowing and leaking badly. The overflow was stopped, but it was not found       

possible to seal the leakages. The building up of the dam, however, caused excess water, in times of flood, to return 

to the river. 

 

Dye tests have since shown that the water disappearing in the ‘swallows’ finds its way to the dam, and thence to the 

workings on Lode 576 . 

(Appendix A). 
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The whole of the feed issuing at the western end of the workings on this lode, however, does not emanate from 

the river, as is proved by the fact that in September last, when the total average flow at Maeshafn, which is above 

all known leakages, was 824 gpm, the feed entering the mine South of Lode 621 was 1700 gpm, or more than 

twice the volume which disappeared from the river.  

A probable explanation of this is given in Appendix ’B’. 

 

Several methods of establishing the connection between surface and underground waters have been tried,        

e.g. puddled clay, sawdust, aniline dye, potassium permanganate and fluorescein. 

 

Aniline dye was discarded as not being sufficiently permanent, permanganate because it was found that the grip 

water and silt, when treated chemically, gave a permanganate discolouration due to their manganese contents 

(Appendix ‘C’). 

Fluorescein was looked on askance on account of its cost, until a cheap supply was discovered from I.C.I., and 

this, which gave a distinct colouration when diluted to the extent of 1 part in 4,000,000 has been used in all recent       

experiments. 

 

A definate link has been established on more than one occasion between the water disappearing at Glan Alyn and 

also at Tan-y-graig with Lodes 576 and 596, a feature worthy of note being that the time lag between Glan Alyn 

and Lode 576 as about 20 hours (Appendix ‘A’), whereas that between Tan-y-graig and the same point 

underground was ten hours only. The respective distances are approximately 1.72 miles and 1.55 miles, so that a 

reduction in distance of 10% leads to a reduction in time lag of 50%, pointing to the fact that the connection from 

Tan-y-graig is much more free and direct than that from Glan Alyn. 

 

During the summer of 1936 a considerable amount of work was done between the Loggerheads and Pont 

Newydd, which consisted in cutting four new channels  (photos 1 & 2) to divert the stream away from known bad 

sections, building a concrete wall to segregate the flow from leakages at Glan Alyn (photo 3) and exposing 

fissures and filling them either with concrete or bags of earth. During the ensuing winter floods, it was found, 

however, that little or no good had been done, and that conditions underground were not improved. This was due 

to leakages in the diversions and under the concrete fillings, and to the fact that there were many hidden 

‘swallows’ which had not been exposed for filling. 

 

During the floods of last spring an attempt was made to improve matters by depositing in the river bed, at various 

points from loggerheads to Rhydymwyn, upwards of 5,000 cubic yards of ashes,  

in the hope that these would be sucked into the ‘swallows’ and so seal them. This again had little or no effect. 

 

These floods showed that the diversions were not of sufficient capacity to deal with the maximum flow, and as 

water had overflowed the concrete wall at Glan Alyn and some of the dams at the ends of the diversions had 

either been overflowed or given way, a section of the wall was increased in height, and the dams built up and 

strengthened. It is worthy of note that in enlarging the diversions, new leakages were exposed, showing the futility 

of attempting to cure the evil by this method. 

 

The use of ashes for sealing leaks in launders and reservoirs is a well known remedy, and it can be demonstrated 

that it is very efficacious in the former case so long as the launder is not disturbed. It was therefore decided to test 

this method in the river by deliberately re-opening a leak which had been sealed during the summer of 1936, and 

experimenting upon it. It was found that ashes containing clinkers and large pieces were useless, but that if the 

fines through a ¼ inch screen were used, good results could be obtained, and these were further improved by the 

addition of slimes, in the proportion of approximately two of ashes to one of slimes. It was further found that slow 

feeding of the mixture was far more efficient than feeding it rapidly, the presumption being that, in the former case, 

it was carried further down the fissure and had time to build up and consolidate. 





Mine captain, Jack Francis 
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The section of the river in which leakages are known or suspected to occur extends from Loggerheads to 

Rhydymwyn (plan 1), a distance of approximately 4½ miles, measured along the river bed, but there appear to 

be comparatively long stretches included in this section in which there are no leakages. The worst known 

sections are Big Tree and Leaning Tree area (plan 2), Glan Alyn area (plan 3), Tan-y-graig area (plan 4) whilst 

other losses occur in the Maes-y-groes area, above Pont Newydd Bridge, at Llyn-y-pandy lode and above 

Rhydymwyn Foundry (Bryncelyn Lode). In the aggregate, these leaking sections amount to not more than 

about one mile in length. 

 

Although there are numberless leakages in the river bed, the water which has been proved to enter the mine 

from this source does so from three or four points only, showing that somewhere between the points of 

leakages and the workings the network of surface fissures must converge into a few major ones, connected to 

a great extent with lode 576. 

 

Applying this theory during last summer, it was decided to open the major known fissures in some of the worst 

sections of the river, in the hope that the water would carry the mixture of ashes and slimes throught the 

complicated surface network of fissures and deposit it in the main channels below, and so seal the feeds into 

the mine. 

 

In order to show the results of the work a number of temporary weirs were erected, built of earth-filled bags and 

planks (diagram 1), at various points along the river, viz:- 

             Glan yr afon                                                         (damaged) 

             Footbridge                                                           (damaged) 

             Big Tree                                                               (damaged) 

No. 1    Glan Alyn (photo 3) 

No. 2    Abereilun, in second diversion (photos 1 & 2) 

No. 3    Tan-y-graig (photo 4) 

No. 4    Tan lan 

No. 5    Pensarn                                                                (now dismantled) 

No. 6    Maes-y-groes 

No. 7    Bluff 

No. 8    Pont Newydd 

No. 9    Llyn-y-pandy 

No. 10  Nant Alyn                                                               (damaged) 

 

Two small weirs were also erected in the tail race from the Loggerheads Mill, which showed a loss up to 300 

gpm between them. Their sites are shown on Plan 1. 

 

When the work was carried out the river was very low, so that leaks which were large during times of flood, 

were not active in the circumstances pertaining, and in order to simulate flood conditions, and so bring to light 

leakages on the banks, eight temporary earth and stone dams were built between Footbridge and No. 4 weirs, 

and these answered their purposes fairly well, showing up certain losses which were not evident during times 

of drought, and in other case showing that there were no losses other than those which were known. 

 

In order to give details of the work carried out during the summer and autumn of 1937, the river may be divided 

conveniently into three sections, viz: Footbridge to Leaning Tree, Glan Alun area and Tan-y-graig area, and 

details of the work accomplished in each section, not necessarily in chronological order, are given below.  

 

Reference to the banks are given looking upstream. 
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Footbridge to Leaning Tree Area  (Plan 2) 

 

The ‘swallow’ which had previously been filled, and which was re-opened for experimental purposes, was situated 

on the left bank at ‘A’ about 40 feet below Leaning Tree. This was capable of taking a feed of approximately 150 

gpm. The ‘swallow’ was dammed off from the stream and connected to it by means of a launder, the feed being 

regulated as required. About a barrowful of unscreened ashes was then fed into the launder and carried into the 

excavation. The water soon backed up, but it was found that little or no good had been done. 

 

The ‘swallow’ was again cleaned out to a greater depth, but this time was fed with the fines through a quarter inch 

screen. About five times the quantity of ashes used in the first experiment was fed in before the water backed up, 

and the leakage appeared to be sealed for a few days, after which a slight leak developed. The ‘swallow’ was 

opened a third time and fed with a mixture of two of ashes to one of slime, when the leakage was stopped. 

About 15 cu. yards of ashes and slimes were required to seal this ‘swallow’. 

 

In all ‘swallows’ which were filled subsequently a similar mixture of ashes and slimes was used. 

 

Three major ‘swallows’ were opened in this area, two of them (B and C) (photos 5,6 & 7) close together at the leat 

wall, on the left bank 160 feet below Footbridge weir, and they absorbed at times nearly 3,000 gpm, and one on the 

right bank at ‘F’ a short distance above the stepping stones, through which as much as 1,000 gpm disappeared. 

These were all successfully sealed by diverting the stream into them through a 20 inch pipe, out of which a section 

was cut, and through which the mixture of ashes and slimes was fed. The two upper ‘swallows’ absorbed about 71 

cu. yards of mixture, and the lower one 15 cu. yards. 

 

One disturbing feature was that two smaller ‘swallows’ were not affected by the sealing, and had to be filled 

separately. This points to the probability that these smaller leakages joined the main leaks beyond the point to 

which the ashes had penetrated, and similar experiences were met with in other instances. 

 

The two weirs in this section showed a leakage of up to 50 gpm between them, excluding the leakages down the 

major ‘swallows’, and considerable time was spent trying to trace this. Finally, by dividing the bed into small        

sub-sections by means of temporary dams, it was found that the loss was confined to  a comparatively small area 

immediately above Big Tree weir and near the concrete shelf made in 1936 alonside the Big Tree. Furthermore, it 

was discovered that there were numerous small leaks under the shelf, in the river bed, and through the retaining 

wall on the left bank. These were all dealt with in the usual manner, and leaks which were found at Big Tree and in 

the field on the right bank, which were active in times of flood only, were also treated with about 31 cu. yards of 

mixture. 

 

After the river had risen, two bank ‘swallows’ (G & H) were discovered in the right bank a short distance above 

Leaning Tree. These were also filled with about 12 cu. yards of mixture but conditions were such that it was not 

possible to open them down to the solid rock. 

 

Despite the large amount of work done in this area gaugings show that there is still a loss of about 350 gpm 

between Footbridge and Big Tree weirs, and it probably occurs in bed leaks which are always most difficult to 

identify, and all efforts to find them have been unsuccessful. 

 

The major ‘swallows’ were kept open until the last so that the river could be diverted down them at will, and so give 

dry conditions for other work in this section and further downstream. 

 

Approximately 147 cu. yards of ashes and slimes were used in this area. 

 

A retaining wall was built for about 100 feet along the right bank opposite to Leaning Tree, and all important fillings 

were pitched with large stones in order to prevent any scouring action. 
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Glan Alun Area  (Plan 3) 

 

This has long been known to be one of the worst areas; as much as 8,000 gpm has been seen to disappear near 

the old mill on the right bank (photo 3) and there were numerous other leakages in the bed, and in the limestone 

outcrop on the left bank, past which the stream was diverted in 1936. 

 

The first work here was to make a breach through the concrete wall, and fit this with a sluice, so that the river could 

be diverted at will into the ‘swallows’  on the south side of the wall, or turned down its natural course. This ensured 

dry conditions for carrying out work below this point under normal river flow, and answered its purpose admirably. 

 

The first ‘swallow’ opened was on the left bank, opposite the concrete wall at ‘A’ (see plan). This was sunk to a 

depth of 16 feet when several horizontal fissures were exposed. It was capable of taking over 1,600 gpm and dye 

tests proved it was connected with the largest of the known ‘swallows’ on the south side of the concrete wall. The 

‘swallow’ was fed with minus ¼ inch ashes to the top of the excavation but it was found that a leak of over 150 gpm 

still occurred. It was again cleaned out and fed with a 2/1 mixture of ashes and slimes, which proved highly 

successful, and reduced the capacity of the large ‘swallow’ referred to to 800 gpm. 

 

The permanancy of the sealing was tested by allowing the river to run over the filling, when it was obvious that an-

other leakage had opened up in the bed at ‘B’. This was exposed by sinking through badly shattered limestone on 

three sides, the fourth side being a large fissure filled with clay. The fissures were more or less horizontal, and as 

no vertical one was found at a depth of 18.5 feet, the stream was turned into the excavation which was rapidly filled 

up to the level of the fissures, through which the whole flow disappeared.  

The ‘swallow’ was filled in the usual way and a complete seal made. The two ‘swallows’ absorbed about 143 cu. 

yards of mixture. 

 

There are still considerable leakages, and it was obvious that the principal channel through which they occurred, 

had not yet been found. One of the ‘swallows’ on the south side of the concrete wall was, therefore, excavated at 

‘C’ and a fissure running parallel to the wall was found at a depth of 8 feet, which proved to be capable of taking a 

small flow only. Further sinking proved no important fissure, and the pit was abandoned in favour of a trench ‘D’, 

nearer the wall. Water caused trouble in sinking this, but the diversion of the river down ‘swallows’ in the Big Tree 

area led to dry conditions and work continued without any trouble under this head. The same horizontal fissure 

which had been exposed in the first pit was found in the trench, in which it showed a marked tendency to run under 

the wall and towards the river bed. Water was then turned down the river from the ‘swallows’ in the Big Tree area, 

when a dimunition was noticed in the Glan Alun diversion. Fluorescein was used in the diversion and the 

colouration was found in both the pit and the trench. 

 

At a depth of about 8 feet in this trench a peculiar bronze ring was found, which the authorities at the British 

Museum stated was probably a piece of horse harness of ancient British date. This is now lodged at the Museum. 

 

Inasmuch as the flow from the trench was towards the bed of the river, the next pit ‘E’ was sunk in the bed some 20 

feet below No. 1 weir. This was timbered and sunk to a depth of 22 feet, at which the same feed was encountered, 

coming in through shattered limestone. Two new feeds were also found at this depth which fluorescein showed 

were not connected with the trench to the south of the wall, but that they came from the bed of the diversion. 

 

A second pit ‘F’ was sunk slightly downstream from the last, when it was found that all feeds had converged and 

flowed towards the left bank. 
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The third pit ‘G’ on plan, was sunk downstream and nearer the left bank in order to intercept the feeds 

which were running horizontally. This at a depth of 22 feet had not got into touch with the water, so a drift 

(photo 8) was commenced under the left bank, and this in 10 feet broke into a small cavern, through which 

all feeds appeared to pass. The drift was continued for a total length of 69 feet along the watercourse, 

which ran more or less horizontally and was at times of small capacity, and as there were no signs of any 

fissure dipping vertically, the drift was stopped, and arrangements made to fill it with ashes and slimes. 

 

A point of interest was that, in several of the small fissures met with, there were traces of ashes which 

proved penetration during previous experiments. 

 

In order to ensure that the mixture of ashes and slimes was delivered into the drift, a breach was made in 

No. 1 weir, and a 12 inch pipe built in. The pipe line was continued to the drift, and had incorporated in it a 

tee piece through which the mixture was filled. At first it appeared that the fissures were not capable of 

taking much water, but in the level rising to the roof of the drift, they absorbed the maximum flow through 

the 12 inch pipe line with a head of 2.5 feet. When the mixture had risen to the roof of the drift and the 

water was overflowing downstream, the inflow was stopped, and it was noticed that the level fell to 18 

inches from the top of the pit, at which it remained constant. The phenomenon had been experienced 

previously and it had been found that it was caused by high level ‘swallows’, probably running more or less 

horizontally. The pit was, therefore, filled with the mixture until the level of the leakage was reached, and 

above that level the filling was kept agitated by means of a rake, thus ensuring that the finer particles 

would be carried forward into the fissure. This method successfully sealed the leakage. 

 

The stream was then turned over the pit, and on diverting it again by opening the sluice, it was found that 

there were serious leakages between the timbers supporting the pit, and the alluvium through which  it had 

been started.  The majority of the timber was then removed and the pit re-fed with ashes and slime, which 

stopped all visible leakages; 170 cu. yards of mixture was used in this pit. 

 

Two or three small ‘swallows’ later developed between No. 1 weir (photo 3) and the pit and these were 

stopped in the usual way. 

 

The area was pitched with large stones over a length of 70 feet from the weir, and the river turned over the 

pitched area for 24 hours. On stopping the flow, a further bed leak was discovered 10 feet below the weir, 

and on removing the pitching a cavity approximately 3 feet deep by 2 feet square was discovered. This 

was also sealed and when the water was turned down the river bed once more, no leakages could be 

discovered. 

 

The ‘swallow’ in the trench behind the concrete wall  was also filled with 40 cu. yards of mixtures. 

 

An important ‘swallow’ at the weir measuring post was excavated to a depth of 7 feet and was found to be 

capable of taking a feed in excess of 500 gpm. It was anticipated that the sealing would have the effect of 

stopping this, but this was not the case, and dye tests failed to show its connection with any of them. 
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The ‘swallow’ was dammed off from the stream and a connection made to it by means of a section of 20 inch 

pipe, out of which a section 18 inches X 10 inches had been cut, and through which the mixture was fed. 

This method of feeding through the pipe was used in several cases, and it has the following advantages: 

 

a) The flow can be diverted directly into the excavation without cascading down the sides and carrying 

gravel etc. with it. 

 

b) A grid fixed over the end of the pipe prevents the entrance of leaves etc. into the fissure, and this 

was particularly important as the work was done in the autumn. 

 

c) By using a plate over the end of the pipe the flow can be regulated. 

 

This ‘swallow’ required far more mixture to fill it than was anticipated, and about 105 cu. yards was used, 

showing that the penetration must have been very considerable. 

 

As there was a certain amount of visible leakage through the banks of the diversion, and as considerable 

underflows were also suspected, three ‘swallows’ were opened in the old river bed, one of which was proved 

to be capable of allowing 1,000 gpm to leak through it. 

 

 In excavating for strengthening the dam at the downstream end of the diversion a leakage of over 400 gpm 

was found, and this and other ‘swallows’ in the bed were all satisfactorily sealed by the use of about 115 cu. 

yards of mixture. 

 

Lastly, the dam referred to, through which the loss had been serious, was built up and the leakage is now not 

more than 5 to 10 gpm. 

 

In all, about 589 cu. yards of mixture were used in this area. 
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Tan-y-graig Area   (Plan 4) 

 

From the point of view of leakage, this area is amongst the worst stretches along the whole course of the 

river and, as already remarked, water dyed here discoloured the water in lode 576 in about 10 hours.  

 

Two important leakages were cleaned down to bedrock at ‘A’ and ‘B’ below the point at which the 

Abereilun Brook joins the main stream, one in the river bed and one on the right bank, the latter being 

capable of taking several thousand gallons per minute. The bed ‘swallow’ at ‘A’ appeared to be 

honeycombed under concrete which had been laid in 1936, and the fissure in ‘B’ radiated in all directions 

over about 270°. The complicated system of fissures in these ‘swallows’ is shown in photograph No.9. 

 

These two ‘swallows’ were amongst the earliest treated, and were first filled with unscreened ashes. 

These, at the outset, appeared to have reduced the leakages to small dimensions, and there was a small 

overflow over No.3 weir (photo No.4) for a short time. This soon ceased, when it was noticed that there 

was a seepage through the fillings, and that a new and larger ‘swallow’ had opened in the bed above 

them at ‘C’ and finally the leakage was traced to ‘D’. 

 

‘A’ and ‘B’ were again cleaned out and a pit sunk at ‘D’. The fissure was followed vertically through gravel 

and shattered limestone to a depth of nearly 20 feet, and plumbed for a further 19 feet, at which depth it 

appeared to turn off. 

 

The water shortage had now become so acute that no flow could be obtained at Tan-y-graig, so attention 

was diverted to ‘swallows’ upstream in the Glan Alun and Big Tree Areas. 

 

It was not until the end of October that there was sufficient flow in the river to allow of any further sealing 

being done in this area. 

 

The temporary dams had brought to light two left bank ‘swallows’ at ‘E’ and ‘F’ from 100 feet to 150 feet 

above the Aber Eilun confluence. The track from Tan-y-graig field was extended to these, and they were 

sealed with 126 cu. yards of mixture. 

 

Before filling the main fissures in this area, two dams were built across the river in the positions shown by 

dotted lines on plan. Two 20 inch pipe lines were incorporated in the upper dam, one leading direct into 

the ‘swallow’ to be filled and the other through the lower dam, in order to act as a by-pass (photo No.10) 

should the volume of water become too great to be absorbed by the ‘swallow’. It was thus possible to 

regulate the feed of water, and to isolate the ‘swallows’ from it should occasion arise. The 20 inch 

pipeline was carried to the top of the centre of the excavation, thence through a wooden box and to the 

bottom through 12 inch pipes, which ensured that all ashes and slimes fed through the opening in the 

pipe were delivered to the bottom of the fissure. The method proved very successful. 

 

The first ‘swallow’ dealt with was at ‘D’. The water was turned through the pipes and so regulated that the 

maximum churning effect occurred in the box without overflow. The mixture was then added, and the 

excavation filled until it began to build up in the pit, when the flow was stopped by turning it into the        

by-pass. The lowermost length of 12 inch pipe was removed, the same procedure being repeated as it 

became necessary to remove the remaining lengths. The ‘swallow’ was eventually sealed, and the 

portion of the mixture which overflowed under the concrete shelf sealed the ‘swallow’ at ‘C’. The filling of 

these two ‘swallows’ used about 200 cu. yards of mixture. 
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On the assumption that all the leakages in this area were connected with that at ‘D’, which appeared to be 

the principal one, it was hoped that the sealing of it would also affect the very large ‘swallow’ in the right 

bank at ‘B’, but this unfortunately was found not to be the case, and the fissures at ‘B’ were still easily 

capable of passing several thousand gallons per minute, and at the time were absorbing the whole capacity 

of a 20 inch pipe working under a head of about 9 inches. 

 

The pipeline was continued to ‘B’, and the ‘swallow’ at this point was not sealed until about 300 cu. yards of 

mixture had been fed into it. This again points to great penetration, as the actual excavation made was not 

more than about 8 cu/ yards. 

 

A small cavity, which had been covered by a thin crust of alluvium opened up accidentally in the sealed 

area, and although large quantities of water had evidently passed through it at one time, it was found that it 

was now incapable of permitting any flow. 

 

Finally, the area between the two dams was flooded, after which the water was turned through the by-pass, 

and as no leakage could be detected, it was considered that the area had been dealt with satisfactorily, and 

the dams were removed. 

 

The whole area (photo No.10) approximately 110 feet by 28 feet was then pitched with large stones to 

prevent erosion of the filling, a strong dry wall, pointed at the upstream end, being built into the right bank, 

and the left bank graded and pitched. 

 

As the temporary dams had server their purpose and might cause flooding, they were removed. 

 

 

 

 

 

Work Downstream from Tan-y-graig 

 

A ‘swallow’ on the right bank below Tan Lan was filled with bags and the filling in the ‘swallow’ on the left 

bank, a short distance below the Hawarden Waterworks Springs, was repaired. One or two small holes, 

which had been made in the bed of the river on the approximate line of lode 576 were filled in, and this 

concluded the work for the time being. 
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CONCLUSIONS 

 

Appendix ‘F’    This shows the  details of weir gaugings and a graph summarising the leakages between the 

temporary weirs that were erected along the river during last summer to divide it into smaller sections than 

hitherto. 

 

Although the gaugings give anomalous results in some cases, the readings of these weirs, together with 

those of the permanent ones give a much closer idea as to where the leakages in the mine workings are 

occurring, and from these it appears that the greatest losses are between weirs Nos. 1 to 6, and especially 

between Nos. 1 and 2 and Nos. 3 and 4. The other most serious loss is between No 9 weir and the Foundry, 

which is probably fairly equally divided between weirs 9 to 10 and 10 to Foundry, which stretches embrace 

respectively the Llynypandy and Bryncelyn Lodes. That being so, it would seem that any further work done 

should be concentrated in those sections of the river bed. 

 

We consider that it has been proved that individual ‘swallows’ can be sealed by ash – slime mixture, and it is 

indicated that there is such a vast number of ‘swallows’ along the river bed that any further effort should be 

concentrated on stretches where greatest leakages are shown. 

 

There have been no serious floods since operations were suspended and it it too early as yet to form an 

opinion as to the efficacy of the work carried out in 1937 (Appendix ‘D’). 

 

Daily gaugings are being taken along the whole course of the river from Maeshafn to Rhydymwyn, the 

maximum of which has, so far, shown that about 45,000 gpm at Maeshafn plus over 9,000 gpm joining the 

stream below that point, a total of 54,000 gpm. This volume, which is much above the average annual flow, 

has caused no inconvenience underground, and it certainly would have done so a year ago, but how much 

of the improvement in underground conditions is due to work done on the river, and how much to the 

dredging and enlargement of the grip it is at present impossible to say. 

 

These daily gaugings, however, show serious losses in areas which have already been dealt with, though, 

despite intensive research, no leakages are visible in them. The total leakage to the Foundry in this 

abnormally dry winter is still about 5,000 gpm. 

 

Another disappointment has been to find that practically each individual leakage had to be treated, as it was 

found that penetration of the mixture was not sufficient to reach the ‘mother’ fissure, as cut by the 

underground workings, into which all of a network  of surface leakages must converge.  

A further disquieting feature has been the opening up of new ‘swallows’ in the neighbourhood of several of 

those sealed. 
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