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1 

, 

K.T.Cullen & Co. Ltd. 
Hydrogeological & Environmental Consultants 

- -  

Parkview House 
Beech Hill 

Clonskeagh , 
Dublin 4 

Tel: 01-2601466,2697222 
Fax: 01-2698219 

Hydrogeological Investigation of the Bog of the Ring. 
North County Dublin Groundwater Project. 

1 .  Introduction. 

This report dated 17rd June 1994 describes the works and studies carried out as part of 

a groundwater exploration project that was undertaken at the Bog of the Ring, North 

County Dublin. The report was commissioned by P.H. McCarthy & Partners, 

Ccmuiting Engineers to Fingal County Council. 

g:-r.-undwater supply scheme to replace the existing local authority water supply to this 

zrex of North County Dublin (Figure No. 1). The Naul Balbriggan Skerries area 

presently receives its potable water from the surface water abstraction at Leixlip. The 

treated water is pumped a considerable distance to a series of service reservoirs. A 

L. i.ruundwater supply scheme developed in the area could be pumped directly to the 

sci vice reservoir at Jordanstown. 
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I 1  

2 .  Situation To Date. 

</ 

The first phase of the drilling and testing programme was carried out in 1984 and is 

described in a report entitled "Report on the Drilling and Testing of Trial Water Wells at 

Balbriggan, County Dublin." dated 14th March 1985. This work followed on from a 

preliminary desk study entitled "Preliminary Hydrogeological Report on North County 

Dublin." dated December 20th 1983. 

3 .  Geology. 

The faulted boundary between the Carboniferous rocks of the Dublin basin and the 

Lower Palaeozoic sediments and meta-sediments of the Balbriggan inlier runs in an east 

west direction through the Bog of the Ring (Figure No.2). The boundary is not 

exposed and is generally believed to be faulted. The Carboniferous rocks form a 

syncline south of the unconfonility. The oldest of these rocks within the area of 

investigation are thin bedded grey limestones and shales with chert bands and 

interspersed with reef knolls. These in turn are overlain by the Gairistown formation 

which outcrops in the south and north east of the syncline. Ths formation consists of 

thin bedded black argillaceous limestones with occasional shale bands. Some of the 

limestone beds are reported to be cavernous. The Garristown formation is overlain by 

the Balrickard Sandstone, a dark grey micaceous calcareous sandstone. interspersed 

with dark limestones and shales. In the Balrickard quarry the sandstone beds vary in 

thickness from 0.5 to 1.8 metres. In rare exposures the sandstone passes upwards into 

argillaceous limestone through to thin ironstones and siltstones separated by thick black 

shale layers followed by shales with thin mudstones and siltstones scattered through 

them. This series of mainly argillaceous rocks is known as the Walshestown Shales. 

They are estimated to be at least 100 metres thick and two limestone bands are 

recognised within this series. 

I 
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The Lower Palaeozoic volcanics ~d sediments of the Balbriggan inlier lie to the north 

of the main area of investigation. These Pre-Carboniferous rocks are bounded to the 

south by the North Dublin Fault. The volcanics are of Ordovician age and consist of a 

series of interdigitating Andesites, Lavas and Tuffs. These are overIain by Silurian 

Slates and Greywackes which form the major part of the inlier. Several isolated granite 

and aplite pods occur within the Silurian strata to the north west of the area of 

investigation. These are likely to have been intruded during the main phase of igneous 

activity at the end of the Caledonian Orogeny. Several intrusive dolerite sills / dykes 

also occur within the Lower Palaeozoic rocks. The dominant structural feature within 

the inlier is faulting of approximate north-south and northeast-southwest trends. 

4. Hydrogeology. 

There was very little available information on the well yields in the area prior to the 

initiation of this investigation in 1983. The only high yielding well of note was located 

in the volcanics to the south of Balbriggan town. This welJ had a safe yield of greater 

than 700 m3/day. The wells drilled in the carboniferous are all domestic supplies and 

are terminated as soon as an adequate water inflow is encountered. Therefore the 

selection of potential aquifers was based on geological information rather than actual 

drilling results. 

The Carboniferous bedrock can be considered to have some groundwater potential. The 

Walshestown Shales which constitute the core of the syncline is considered to have 

poor groundwater potential as it  is composed primarily of shales and mudstone which 

are not conducive to fissuring and weathering. The lack of calcium carbonate inhibits 

the development of solution channels which increase the transmissivity of the bedrock. ’ 

3 
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. . . . . . . . . - 

~ - 
The shales are also relatively soft and deform rather than fracture when subjected to 

structural faulting. The BaIrickard Sandstones and the Ganistown Limestone 

formation have greater potential due to the fact that they are more competent and have a 

high calcium carbonate content. 

The volcanics to the north have proven potential at Balbriggan. In Waterford and 

Wexford similar rocks are important aquifers. However as has been the experience in 

Wexford there is an element of hit and miss in locating wells in transmissive zones. 

5 .  Schedule of Works 

The drilling and testing programme commenced in 1984. Trial Well Nos. 1-5 were 

drilled at this stage. The drilling was carried out by Dunnes of Mallow and the 

pumping tests were undertaken by Seamus Kelly and Sons of Enniscorthy. The 

secoiid pllase of the drilling programme began in summer of 1993 and was completed 

in the spring of 1994. The wells were drilled by O'Donohoe Brothers of Gorcy arid (he 

wells were tested by Seamus Kelly and Sons. Trial Well No.s 6-14 were drilled during 

this period (Figure No.2). 

6 .  Trial Well Drilling and Testing Programme. 

6 . 1  1984 Programme. 

The works and studies carried out as part of this programme followed on from the 

preliminary desk study whicfi collated the limited geological information available. 5 

trial wells ( Trial Well No.s 1 - 5) were drilled, of which three were subsequently test 

pumped. The drilling logs are shown in Appendix I. Trial Well No. 1 tested the 

potential of the volcanics near Balbriggan. The well was pumped for a period of 72 

4 
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hours at a rate of 924 m3/day. Trial Well No.'s 3 and 4 were sited to investigate the 

potential of the Carboniferous bedrock in the vicinity of the east west fault that runs 

through the Bog of the Ring. Both trial wells encountered fissured limestone and were 

test pumped at rates of 273 and 1080 m3/d respectively. The pumping rate on Trial 

Well No.3 was limited due to the collapsing conditions encountered in the borehole, 

however, the drilling observations had indicated that the well was capable of yields in 

the order of 1000 m3/d. Trial Well No's 2 and 5 were not pump tested as the 

estimated yields did not warrant it. 

This exercise identified two important aquifers namely, the volcanics at Balbriggan and 

the limestone at the Bog of the Ring. It provided no information on the extent and 

nature of the aquifers. 

-. 

6 -2 Trial We11 Drilling a'nd Testing Programme (Southern Limb) - 
S u nini e r 19 93. 

This phase of the investigation was directed at delineating the extent and nature of the 

limestone aquifer in the area of the Bog of the Ring. It was directed at trying to 

establish if the transmissivity of the high yielding wells (TW 3 and 4) drilled in the 

limestones in 1984 were related to the major east west fault or the geology of the 

Carboniferous syncline. TW 6 and 7 were drilled on the southern limb of the syncline 

in the same formation as TW 3 and 4. 

The completed well designs and drilling logs for all the wells are contained in Appendix 

I. 
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6 . 2 . 1  Trial Well No.6 

Trial Well No.6 encountered 15 metres of overburden consisting of 9.0 metres of clay 

which was underlain by a clayey gravel from 9 to 15 metres. 250 mm steel casing was 

installed to 11 metres . The casing would not drive any further in the gravel . 200 mm 

steel casing was then installed to bedrock at 15 metres. The bedrock was composed of 

black shale with thin bands of mudstone. The well was drilled to a total depth of 91 

metres at a diameter of 200 mm. The main inflow to the well was from the clayey 

gravel layer between 9 and 15 metres. There were no notable inflows recorded in the 

bedrock. The estimated yield of the well was low and estimated to be < 200 m3/d and 

consequently no pumping test was carried out on this well. 

6 . 2 . 2  Trial ' Well No.7 

TW No.7 was drilled to a depth of 91 metres and encoiintered a black shale bedrock at 

33 metres. There was a thin layer of fissured brittle siltstone between 73 and 74 

metres. The overburden was composed of 22 metres of black boulder clay. This was 

underlain by clayey weathered siltstone bedrock from 23 to 33 metres. There were two 

notable inflows into this well. The first was at 24 metres in the weathered layer and the 

second at 73 metres in the fissured siltstone. The drilling results indicated that the well 

was capable of yielding up to 1000 m3/day. 

TW 7 was step tested on 11/5/93. The well was pumped at four increasing pumping 

rates for 90 minutes at each rate. The steps ranges from 530 to 1100 m3/day. The 

drawdown at the end of the final step was 37 metres. Steady state conditions had not 

been achieved at the end of any step. At this stage the well yield was estimated to be 

900 - 1200 m3/day. 
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- .  . . . . . . . . - . - - .. . . - . . . . . . . . . 

A 72 hour pumping test was carried out starting on the 12/5/93. The well was initially 

pumped at a rate of 1100 m3/day. This was reduced to 860 m3/day as the head against 

the pump increased. The pumping rate was cut back to 635 m3/day after 1680 minutes 

and to 575 m3/day after 1800 minutes. The final drawdown was 36.99 metres (48.39 

metres below ground). The safe yield of this well is estimated at 500 m3/day. It 

would appear that the transmissive zone is of limited extent. The well was very slow to 

recover after pumping had stopped. 75 minutes after the test had finished the 

drawdown was 24 metres. 

6.3 Summer 1993 - Southern Limb Conclusions. 

These results indicated that the limestone aquifer identified in 1984 does not extend to 

the southern limb of the syncline and that the high transmissivity is related to structural 

deformation in the vicinity of the North Dublin Fault rather than the geological 

composition of the bedrock. I t  became important to shift the focus of rhc b t d y  . : ~ d  to 

investigate the geology in the region of the North Dublin Fault. 

At this stage three options were considered. 

1) Carry out an extensive resistivity survey over the area of investigation to 

pinpoint structural anomalies on the basis of which further trial well sites could 

be selected. 

2) Drill a large diameter production well close to one of the high yielding wells on 

the northern limb. Drill two observation wells at 50 and 100 metres distance. 

Carry out a 14 day pumping test at as high a rate as possible. 
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. . . . . . . . . . . . . . . . . . . . . . . . . 

3) Due to the limited budget, use the financial resources to drill up to 7 additional 

trial well sites. Where successful, these would provide the locations for 

potential production wells that would be incorporated into the production well 

field. 

Option 1. 

Due to the disappointing results obtained on the southern limb it was concluded that 

high yielding trial well sites cannot be confidently predicted without drilling trial wells. 

The large overburden thickness encountered in the trial wells limit the effectiveness of 

the resistivity surveying as it can mask the structural anomalies of the underlying 

bedrock. This option was discounted at this stage as it was felt that resistivity budget 

could be better utilised on one of the other options. 

Option 2. 

The execution of a large scale extended duration pumping test would be useful in 

determining the performance of the aquifer as a whole in response to extended pumping 

and would help evaluate the impact of geological boundaries and the nature of the east 

west fault (permeable or impermeable). A doubt remained as to whether the pumping 

rate that could be achieved would be great enough to impinge on these structures. If this 

option were successful it would still be necessary to locate potential production well 

sites. 

Option 3. 

The third option was aimed at locating high yielding production wells sites and at the 

same time deliGeating the extent of the transmissive zone of the area in the vicinity of 

the North Dublin Fault. It was felt that the portion of the budget that was allocated to 

the resistivity survey could be better spent in this manner. This option would allow 

individual well yields to be evaluated and provide an indication of the number of wells 

that would be required in the final production well field configuration. 
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After careful consideration the third option of drilling and testing of as many trial wells 

as the budget would permit was adopted. 

6 - 4  Drilling and Testing in the,Region of the North Dublin Fault. 

December '93 - March '94: 

Drillll~g and testing commenced in December 1993 and was completed in March 1994 

when the available budget was exhausted. A further 7 trial wells were drilled in order 

to investigate the transmissivity of the bedrock in the region of the North Dublin Fault. 

In the event of the drilling results being encouraging, a pumping test would be carried 

out. The stated safe yields of the trial wells are the yields that can be maintained by a 

single well pumping without interference from other pumping wells. 

6.4 .1  Trial Well No.8 

TW No.8 is located at Decoy Bridge encountered 13.5 metres of silty stony clay. This 

was underlain by coarse sandy gravel from 13.5 to 20 metres. The bedrock consisted 

of a limestone conglomerate which was very broken in parts. A water bearing fissure 

was recorded at 30 metres. 250 mm steel casing was installed to 21 metres to prevent 

the gravel from falling into the well during drilling. The upper portion of the limestone 

conglomerate bedrock was very broken and also needed to be cased with 200 mm steel 

casing to 24 metres. The drilling continued at 200 mm open hole to 38 metres. The 

borehole was completed prematurely at this point as further drilling was not possible 

due to the unstable nature of the bedrock and the ingress of material from a fissure 
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located at 30 metres. The main inflows were recorded from the gravels at 15 metres 

and from the broken rock at 20 metres. A further major inflow was recorded from the 

fissure at 30 metres. The well was artesian and was overflowing at a rate of 

approximately 50 m3/day. 

A 72 hour pumping test was carried out between the 5/1/94 and 8/1/94. The pumping 

test consisted of three steps. The first two steps were 90 minutes and the final step was 

extended for 72 hours. The well was overflowing prior to pumping. The average 

pumping rate for the first 90 minutes was 492 mYday. The drawdown at the end of 90 

minutes was 7.64 metres. The average pumping rate for the second step was 87 1 

m3/day. The drawdown at the end of Step 2 was 17.62. The final step was extended to 

continue to the end of 72 hours. The pumping rate was 1080 m3/day but this reduced 

as the head increased. The final pumping rate was 979 m3/day. The drawdown after 

90 minutes of this final step was 24.7 and the average pumping rate was 1050 m3/day. 

The final drawdown was 27.74 metres. This well exhibited SOIIIC ~ i t i ~ i ~ ~ t i l  

characteristics. The time drawdown data reaches aImost steady state conditions early in 

the third step when the drawdown is 19.74 metres. This coincides with the base of the 

gravel layer. The shape of the graph would indicate that the gravel lens is finite. The 

water is taken out of storage and when the gravel layer has been dewatered the 

drawdown resumes at an increased rate. The safe yield of this well is estimated to be 

IO00 rn3/day. However the well did not achieve its target depth and the yield may 

increase if a production well were to be drilled on the site as more water bearing 

fissures may be intercepted. 

L i 

. .  
i ;  
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6.4.2 Trial Well No.9 

TW No.9 was drilled along the Belfast Road in the townland of Courtlough. This trial 

well was located some 750 metres south of the North Dublin Fault. The well i 
encountered 19.5 metres of silty stony clay which was underlain by a very hard boulder i 
clay from 19.5 to 32.5 metres. Very coarse water bearing gravels were intercepted at 

32.5 metres. The well was lined with 250 mm steel casing to 15 metres and drilling 

continued open hole until the gravels at 32.5 metres. The collapsing of the gravel 

necessitated the installation of 38 metres of 150 rnm steel casing. The gravel was 

actually drilled to 40 metres but the casing could not be driven beyond 38 metres due to 

the presence of large boulders. The standing water level was 0.04 metres below 

ground. 

A step test was carried out on 12 /1/94. This test consisted of three steps of 90 minute 

duration. The initial pumping rate was 5 IS m3/day whi(:11 di-c+p~l 10 47-5 ;n3!d3y x 

the head against the pump increased. The drawdown at the end of Step 1 was 7.9 

metres. In Step 2 the output was increased to 856 m3/day and the drawdown was 16.5 

metres. The third step consisted of two pumping rates. For the first 14 minutes the 

well was pumped at an average of 1120 m3/day. This was then increased and for the 

last 76 minutes of Step 3 the average pumping rate was 1195 m3/day. The drawdown 

at the end of Step 3 was 25.68 metres. A 90 hour pumping test was carried out 

commencing on 13/1/94. The initial pumping rate was set at 1368 m3/day however this 

proved to be too much and the pump was cut back to 1267 m3/day after 60 minutes. 

The pumping rate was cut back again after 180 minutes to 1188 m3/day. Near steady 

state conditions were achieved 3600 minutes. The drawdown at the end of 90 hours 

was 28.45 metres. This water level is still above the gravel layer. A production well 

dril . The yield 

of a production well may even be greater as the water bearing gravel layer has not been 

fully penetrated and there may also be additional water reserves in the bedrock. 
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6.4.3, Trial Well No.10 

TW 10 was drilled in a disused quarry in the townland of Balrickard. The site is located 

on elevated ground to the south of the North Dublin Fault. Bedrock was encountered at 

1.5 metres and was overlain by made ground. The bedrock consisted of a black shaley 

limestone. There were no significant inflows before 89 metres.. It had originally been 

intended to terminate drilling at 9 1 metres. However a slight change was noted at 89 

metres and drilling was continued to 121 metres. There were weathered bands 

throughout the final 30 metres. 6 metres of 200 mm steel casing was installed and the 

bedrock was drilled at 200 mm open hole. The main inflows occurred in the weathered 

bands below 89 metres. 

A 12 hour pumping test was carried out between the 23/2/94 and 26/2/94. The 

standing water level was 14.42 metres below ground level. The pumping test consisted 

of three steps. The first two steps were 90 minutes and the final step was extended for 

72 hours. The pumping rate for the Step 1 averaged 508 m3Iday and the drawdown 

after 90 minutes was 7.28 metres. The pumping rate was then increased for Step 2 and 

the pumping rate at the end of the step was 785 m3lday. The drawdown at the.end of 

Step 2 was 14.42 metres. The pumping rate was again stepped up and the well 

pumped at an average of 1152 m3/day until the end of the test. The drawdown after 90 

minutes of this phase was 27.68 metres. The drawdown at the end of the test was 

30.85 metres (a water level of 45.55 metres below ground). This water level is still 

above the main water bearing zone and consequently no dewatering of fissures has 

taken place. Near steady state conditions had been achieved by the end of the test. TW 

11 was monitored during the pumping test and is located 650 metres away. TW 1 1 

was artesian prior to pumping TW 10. The water level dropped by 1.89 metres by the 

end of the test. The individual safe yield of TW 10 is estimated to be 1100 m3/day. 

12 

KOD/kod K. T. Cullen and Co.  Ltd 171h June 1994 
Bog of the Ring - Preliminary Report 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 26-07-2013:00:20:58



1 

6.4.4 Trial Well 11 

TW 11 was drilled in the Ring Commons. Some 10 metres of peat and grey clay were 

encountered. The site was located on made ground within the Bog itself. This clay was 

underlain by sand and gravel from 10 to 17 metres. The gravel got coarser with depth 

and contained large cobbles and boulders between 13 and 17 metres. There were very 

large inflows of water recorded from these gravels. The bedrock was intercepted at 17 

metres and was a black shaley limestone. 250 mm steel casing was installed to bedrock 

at 17 metres. The installation of this casing did not reduce the inflow of water from the 

gravel. The bedrock was drilled at 250 mm open hole to 22 metres. The diameter of the 

hole was reduced to 200 rnm at this stage due to large quantities of water entering the 

hole. The well was completed to a depth of 60 metres. The target depth of 90 metres 

was not achieved as the compressor could not cope with the large volumes of water. 

The well was artesian. 

No test was, carried out on this well due to budgetary considerations. It was clear that 

the yield of the well was very large and it was felt that the budget would be better 

utilised testing wells whose yields were not apparent from the drilling operation. The 

drilling results indicate that the safe individual yield of TW 1 1 is approximately 2000 

m3lday. 

6.4.5 Trial Well No.12 

TW 12 was drilled in the townland of Killougher. This well encountered 19 metres of 

black boulder clay overlying a very weathered black limestone from 19 to 3 1 metres. 

The bedrock was very broken and cavernous between 31 and 37 metres and was 

unstable. A coarse gravel filled zone was met between 37 and 43 metres. There were 4 

very large inflows of groundwater from this zone. Solid blueblack limestone was 

13 , *  
/ *  
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encountered between 43 and 54 metres. There was a large fissure at 54 metres with 

further inflows of groundwater. The quantity of water became so great at this stage that 

drilling was abandoned as no further progress could be made. The well was lined to 6 

rnekes with 250 m steel casing. Drilling continued at 250 mm to 37 metres at which 

stage the well continued to collapse and 43 metres of 200 mm steel was required. The 

remainder of the well was 200 mm open hole to 55 metres. 

TW 12 was tested for a period of 48 hours between 2/3/94 and 4/3/94. The duration of 

the pumping test was limited to budget for testing of other wells. N o  step test was 

carried out on this well as it was clear from the drilling that the yield of the well would 

be greater than the largest pump that could be in the well. The standing water level was 

8.9 metres. The pumping rate was set at 2468 m3/day initially and fluctuated from 

2400 to 2541m3/day in the course of the test. Near steady state conditions were 

reached after 1440 minutes. The drawdown was varying between 8.5 and 8.6 metres. 

The pumping rate w i s  increased marginally before the end of the test to 2541 m3/day 

and the drawdown increased to 10.01 metres. TW 3 was used as an observation weli 

during this test. TW 3 which is artesian is located 600 metres from TW 12. The 

drawdown in TW 3 at the end of the test was 2.19 metres. This was the highest 

yielding well of those tested. The individual safe yield of this well is 2500 m3/day. 

6.4.6 Trial Well No.13 

TW 13 was drilled in the Ring Commons townland. The drilling conditions in all the 

previous trial wells were extremely difficult and most wells failed to achieve their target 

depths. An alternative method of drilling was adopted for this well. The well was 

drilled using the Odex method which drills and cases the hole at the same time. 

Unstable and collapsing conditions are overcome by casing and drilling simultaneously. 

TW 13 encountered 36 metres of overburden consisting of gravelly clay with a clayey 

gravel lens from 24 to 27 metres. The bedrock was composed of cavernous limestone. 
14 
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The colour of the limestone became lighter with depth. The composition of the bedrock 

was complex. The broken rock and debris in the cavities has the appearance of gravel. 

175 mm steel casing was installed to 68 metres. The bedrock became more competent 

after 60 metres and at 68 metres it was decided to drill on at 150 mm open hole. The 

well was completed after 80 metres. The main groundwater inflows were intercepted at 

42,45, 60, and 69 metres. 

A step test was carried out on TW 13 on 7/3/94. The standing water level in TW 13 

was 0.87 metres below ground level. The step test consisted of three 90 minute steps of 

increasing pumping rate. The pumping rate at the end of the first step was 524 m3/day 

and the drawdown was 7.84 metres. The pumping rate was increased to 884 m3/day at 

the start of the 2nd step. This was increased again after 2 minutes to 1015 m3/day. 

The pumping rate decreased slowly throughout the step. The pumping rate at the end of 

Step 2 was 969 m3/day. The drawdown was 18.68 metres. The rate was increased to 

1322 m3/day for the 3rd step. This had decreased to 1283 m3/day by the end of the 

step. The drawdown was 30.09 metres a t  the end of the ‘,rep. A 4S iicmi ptinipiiig Ir>qt 

was carried out between 8/3/94 and 10/3/94. The pumping rate was set as high as 

possible for the 48 hour test at 1603 m3/day. This proved to be too great and this was 

reduced to 1375 after 5 ninutes. The water was very dirty at the start and the flow 

meter was blocked with small pebbles several times. The small step increase after 20 

minutes was as a result of the flow meter becoming blocked and being opened to clear 

it. The flow was greater with the meter open. After 300 minutes the pump began to get 

blocked with pebbles and stopped several times. This problem had cleared up 450 

minutes. The well was pumped at a lower pumping rate of 969 m3/day. The 

drawdown at the end of the test was 39.08 metres. The water level in the nearby trial 

wells was monitored during the test. TW 11 which was artesian prior to the pumping 

test was drawn down by 0.38 metres as a result of pumping TW 13. TW 11 is located 

900 metres from TW 13. 

The individual safe yield of TW 13 is estimated at 900 m3/day. 
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6.4.7 Trial Well No.14 

. 

TW 14 is located in the townland of Ring to the north of the assumed location of the 

North Dublin Fault. The bedrock was overlain by 16 metres of overburden. Coarse 

water bearing gravels were encountered between 12 and 16 metres. The well was 

collapsing continually making identification of the different strata very difficult. The 

bedrock was a green greywacke from 16 to 20 metres and this was underlain by a very 

broken limestone. 200 mm steel casing was installed to 12 metres. No more 200 rnm 

casing could be installed because of the very coarse nature of the gravels. 150 mm steel 

casing was installed into solid bedrock. This bedrock gave way to fractured limestone 

which collapsed. The unstable nature of this limestone made further drilling 

impossible. No pumping test was carried out on TW 14. On the basis of the drilling 

observations the yield of TW 14 is estimated to be approximately 300 m3/day. 

7 .  Hydrocheniistry. 

Water samples were collected at the end of each of the pumping tests. These samples 

were forwarded for chemical and bacteriological analyses. The results of these 

analyses and the analyses carried out as part of the previous programme are shown in 

Table No.2. All the wells show elevated levels of iron and manganese. The 

concentration of iron in TW 1 and TW 3 is less than the E.U. maximum admissible 

i 

concentration for potable water. The elevated turbidity values are related to the 

concentrations of iron and manganese. The iron and manganese precipitate as the water 

becomes oxygenated and causes a cloudy appearance. TW 8 and TW 13 have 

concentrations of aluminium greater than the E.U. M.A.C. Blending with groundwater 

from other wells will bring these concentrations within acceptable limits. The 
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bacteriological quality of the water is good with no coliforms or E.Coli in any of the 

samples. Iron and manganese removal will be a necessary requirement in any supply 

scheme that is developed. The water is naturally hard in contrast to the water from 

Leixlip that is presently supplying the needs of the area. 

8 .  Drilling and Testing Programme - Summary and Conclusions. 

The results of the recent drilling and testing exercise have shown) that the aquifer 

associated with the original trial wells is related to the structural deformation associated 

with the fault. This fault runs in an east-west direction and is characterised by pre- 

Carboniferous on its northern side and Carboniferous bedrock on its southern side. 

The aquifer is conceived to be a corridor along the fault but it remains to be confirmed 

whether the pre-Carboniferous sedimentary succession provides any groundwater 

potential. The Carboniferous limestones which were defornied and fractured by the 

faulting have become cavernous with large weathered ~ISU-L.,. T11e indi\ lclual 7.1 ell 

yields of the wells jn this limestone aquifer range from 900 - 2500 1n3/day. The 

drilling and testing details are summarised in Table No.  1. This phase of the 

investigation has shown that high yielding wells can be drilled along the southern edge 

of the faul 

the investigation also showed that there was a band of highly transmissive gravels 

is phase of 

overlying the bedrock. The drilling conditions were particularly difficult due to a 

combination of the amount of water and the collapsing nature of the bedrock. Only one 

of the trial wells reached the designated target depth. This resulted from the low cost 

drilling technique used. It is quite likely that the individual well yields from 

production wells drilled at particular sites will be greater than that recorded in the trial 

well. The eastern and western boundaries of the aquifer still remain unknown at this 

stage. The fault related nature of the aquifer combined with the large quantities that it is 

hoped to abstract make the regional response of the aquifer to a major groundwater 
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abstraction and the long term sustainability of that abstraction impossible to predict I 

with confidence based on the information currently available. There is a lack of quality 

geological and hydrogeological data on the regional scaIe. There is not sufficient 

observation well data to predict the interaction between pumping wells when several are 

pumping simultaneously. The yields of each well will decrease from that listed in Table 

No.1 when several wells are pumped at the same time. A large scale pumping test is 

required to overcome this information deficit. This abstraction should be sufficiently 

large to stress the aquifer on a regional scale and should extend for a sufficiently long 

period such that the effects of boundaries and storage may be determined. The 

influence of.the single well tests may not have extended sufficiently far to allow these to 

be evaluated. Iron and manganese removal will be required if the wells are to be used 

as  a source of public water supply. Almost all the trial wells had concentrations of iron 

and manganese that exceeded the maximum admissible concentrations. 

c 

9. Re coni men cl n t i o ns ' 

9.1 Extended Multiple Well Pumping Test. 

i 

A multiple well pumping test carried out over an extended period of time is required in 

order to provide information on the response of the aquifer to the abstraction of large 

volumes of water. The ideal time for this exercise is when the regional water table is in 

recession between July and October. This test should be conducted in a manner that 

maximises the benefit to Fingal County Council. The test is designed to utilise the 

present infrastructure to the optimum. A pilot treatment plant is to be installed at Decoy 

Bridge beside TW 8. The discharged water can be fed from here directly into the 

rising main to Jordanstown reservoir. 
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It is recommended that the following measures be carried out in order that the pumping 

test can'proceed and provide the required information: 

i) 

ii) 

iii) 

It is proposed to abstract up to 5000 m3/day from the aquifer in the short term 

from wells located at TW 4, TW 8, TW 11, TW 12, and TW 13. There is a 

200 mm CI main running through the Bog of the Ring. In undertaking this 

exercise it is important that the abstracted water is exported from the catchment 

to ensure that no recirculation of water occurs. The capacity of this main is 

estimated to be 3500 - 4000 m3/day. The discharge from the wells located at 
i 

the sites of TW 4, TW 8, TW 11 and TW 13 will be pumped in to the existing 

200 mm CI main. TW 12 will be pumped to waste to a water course that will 

carry the water out of the catchment. 

- 
Construct new production wells at the sites of TW 8 ,  TW 4, TW 11 and TW 

13. These production wells will be drilled to a depth of 90 metres and will have 

a finished diameter of 250 m. The difficult drilling conditions observed during 

the trial well drilling programme necessitate that the wells are lined throughout. 

TW 12 will be used as a pumping well. The locations of these new production 

wells and the other pumping wells are shown in Figure No.4 

As series of observation wells are required to provide distance drawdown data. 

These well will be finished at a diameter of 150 mm. They will be completed to 

varying depths of up to 60 metres. It is anticipated that 9 observation wells will 

be required the location of these is shown in Figure No.4. 
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, 
iv) It is envisaged that the pumping wells will be pumped to waste until the water 

quality meets potable water standards. The iron and manganese removal plant 

can be tuned in during this phase. The discharge can be pumped directly into 

the stream at Decoy Bridge (TW 8) after treatment. This phase will also permit 

the wells to be pumped continuously during the early stages. When the system 

is connected into the public supply the output will be controlled by the demand 

at Jordanstown Reservoir. 

9 . 2  Regional Impacts and Monitoring Requirements. 

The long term development of the aquifer may involve pumping volumes greater than 

5000 m3/day. Developments of this size require an EIA. Regardless of this necessity 

there are a number measures which must be undertaken prior to pumping. A 

comprehensive inonitoring programme inust be p i i t  in p l x e  io provide hase line data 

which will bc used to assess the impact of pumping and to  predict the yield of the 

aquifer as opposed to the yields of individual wells. 

I 

a> The water levels in the observation wells should be monitored as long as 

possible prior to the test in order that the natural fluctuations in the regional 

water table can be evaluated. 

b) A well survey should be conducted to locate all the users of wells in the area 

that will be effected. These wells should be monitored on a twice monthly basis 

prior to the test. The vulnerability of domestic wells can be assessed. 

Contingency measures can be implemented in the event of water supplies drying 

up due the pumping of the wells. 

20 

KODIkod K. T. Cullen and Co. Ltd 171h June 1994 
Bog of the Ring - Preliminary Report 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 26-07-2013:00:20:59



c) Weirs should be installed in the main water course running through the Bog of 

the Ring. These will provide data on the flow into and out of the area. It is 

recommended that 2 weirs be installed. The locations of these are shown on 

Figure No.4. Additional stream flow measurements will be made using a 

stream velocity meter at times of high and low flows. 

d) An area of the Ring Commons was designated an Area of Scientific Interest by 

An Foras Forbatha. The effect of the development on this area must be 

carefully assessed. This will necessitate the installation of both shallow and 

deep piezometers within the wetland area to determine the hydraulic connection 

between the shallow water regime and the aquifer below. The levels in these 

should be monitored twice monthly to provide a base line prior to pumping the 

aquifer. 

f) The rainfall in  the area must be iimnitored closely. This will pr!-n4tfc data on the 

recharge characteristics of the aquifer. 

The monitoring programmes outlined above should be implemented as soon as 

possible. A high level of monitoring will be required in the early stages. Where 

possible, automatic methods of monitoring will be implemented. The baseline data can 

be used to calibrate a computer model. The more detailed the pre-pumping monitoring, 

the easier it will be to differentiate between natural fluctuations and those induced by 

pumping. If this level of data is collected then the computer model will be a very useful 

prediction tool. Once the model is calibrated various scenarios can be investigated. 

The response of the regional water table to constant high volume abstraction may show 

the influences of geological boundaries and the sustainability of the aquifer can then be 

accurately assessed. 

. .  

... , 
!c" 
: .?:. 
;.': 

,::i 
, . ;. 
-. . 
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Completed Well Desianj 

Well is artesian. 

7 

I Water inflow 
Approx. 
1300 m3/day 

Client : Dublin County Council 
Project : Groundwater Development 

Location : Priorland 
County : Dublin 

Date : December 1984. 
Driller : Seamus Kelly 

Aquifer : Black calcarenite 
Output : 1000 m3/day 

Specific Capacity : m3/day/m 
National Grid : cmet L U 3  I 

North CO - ordinates : 

Geology Construction Details 

7 
150 rnm steel 
casing 

I 
150 mm open hole 
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i Remarks 

Trial Well No. 5 

& 
c IIVi!T 

Dior 

C O .  

1 

I 

Client : Dublin County Councll 
Project : Groundwater Development 

County : Dublin 
Location : Piercetown 

Date : December 1984. 
Driller : Seamus Kelly 

Aquifer: - 
Output: - m3/day 

Specific Capacity : - m3/day/m 
National Grid : East 
CO - ordinates : North 

Geology Construction Details 
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E.O.H. @ 
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150 rnm steel 
caslng 

150 mm open hole 
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Complefed Well Design I '  
Trial Well Noh l-----l 

Re marks 
Well is flowing 
under artesian 

. pressure. 

iete j mm) 

9/ 

Client : Dublin Co.Co 

Location : Rowans Llttle 

Date : April 1993 

Project : Groundwater Development 

County : North County Dublin 

Driller : O'Donohoe Bros. 
Aquifer : Gravel 
Output : 169 m3/day 

Specific Capacity : ms/day/m 
National Grid : East 

North CO - ordinates : 

Geology Construction Details 

250 mm steel casing 

203 mm steel casing 

: I 203 mm Open Hole 
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....... ..... _ _ ~ .  

I 91 m 

Completed Well Design 
I 

I 

Remarks 

SWL. 11/5/93 

Water level at 
end of pumping 

test at 575 
m3/day 

Trial Well N0.7 - a 
I I 

Client: Dublin Co.Co 
Project : Groundwater Development 

Location : Walshestown 
County : North County Dublin 

Date : May 1993 
Driller : O'Donohoe Bros. 

Aquifer : Limestone 
Output : 500 m3/day 

National Grid : East 
CO - ordinates : North 

Specific Capacify : rn 3/d ay/ m 

Geoloav Construction Details 

250 mm steel casing 

i 

203 mm steel casing 
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i 200 mm Open Hole 
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K.T.Cullen & Co. Ltd. 
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Completed Well Design 
- 

Client : P.H. McCarthy & Ptnrs 

K.T.Cullen & 

1 

I 
I 
1 
i 
1 
I 
1 
I 
I 
I 

I 

Re marks 
lrilling was completed 
xernaturely due to 
ngress of material from 
usure 

he well was test 
)umped for a period o 
'2 hours and the 
Irowdown at the end 
)f the test was 27.86 
3etres. The pumping 
Jte at the end of the 
?st was 979 m3/d 

Joter level at end - 
f pumping test 

Aquifer : Limestone conglomerate 
Diamete mm) output : 975 m3/day 

Specific Capacity : m3/day/m 

CO - ordinates : 260750 North I, 

National Grid : 318400 East 

,Co. Ltd. 
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Geoloay Construction Details 

250 mm Steel1 
Caslng 

200 mm Steel 
Caslng 

- 

250 rnm Open 
Hole L :/ 
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I 
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200 mm Open 
Hole 

E.O.H. @ 
38 rn 
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Client : P.H. McCarthy & Ptnrs 
Project : Bog of the Ring RWS 

County : Dublin 
Location : Belfast Road 

Complefed Well Design 

TRIAL WELL N 0 . 9  

K.T.Cullen & Co. Ltd. 
. -  . .  . _. 

Date : December 1993 
Driller : O'Donohoe Bros 

Remarks 
S.W.L. 

Nater level at 
nd of pumping 
test at 1 180 

m3Iday 

an 

Aquifer : Gravel _ _  

output : 1200 rn3/day 
Specific Capacity : m3/d a y/m 

East 
North 

National Grid : 3 18500 
CO - ordinates : 259400 

Geology Construction Details 

250 rnm Steel1 
Casing 

150 mm Steel 
/ Casing 

E.O.H. @ 
38 m 
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I 

Client : P.H. McCarthy & m r s  
Project : Bog of the Ring RWSS 

Counfy : Dublin 
Location : Balrickard 

Completed Well Design 

TRIAL WELL NO, 10 

Re marks 
he depth of this ' 

lorehole extended to 
22 m due to its 
leva tion 

le yield of the well 
os estimated to be 
1 m3/day at 85 
etres. All the water 
itered in the last 30 
itres which had 
inds of weathered 

imestone. 

Noter level at end c 
PumpingTest - 

€2 = 1149 m3/day 
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I I 

200 mm Open 
!/ Hole 
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I I 
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No Pumping Test 
carried out on thr 

well due to budge 
Considiero f ions 

Completed Well Design Client : P.H. McCarthy & Rnrs Project : Bog of the Ring R W S  

County : Dublin 
Locafion : Ring Commons. 

Date : January 1994 
Driller : O'Donohoe Bros 

TRIAL WELL NO. 1 1 

i 
I 1  

1 

Rem arks 
Very large inflows were 
recorded from the 
grovel at 14 metres. 
There wos so much 
wafer i t  become 
difficult to notice 
further inflows 
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S.W.L. 
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I 

I 

i Well Design 1 1 Compfetec 

, 

Client : P.H. McCarthy & Ptnrs 
Project : Bog of the Ring RWSS 

County : Dublin 
Locafion : Commons 

Dafe : March 1994 
Driller : O'Donohoe Bros 

Aquifer : Limestone 
Output : 1200 m3/day 

Specific Capacity : m3/day/m 
NationalGrid : East 
CO - ordinates : North 

I 

I 1 

I 

Re marks 
S.W.L. 

i 

Geoloav Construction Details 
1 
I 
I 
I 
I 
I 
I 
I 
I I 175 rnm Steel 

Caslng 

I '  200 mrn Hole I * 
I Minor Water Inflow I 

Water level at end of 
pumping test at - 
1200 m3/d 

Waterinflow ~ 

- Cavlty 

- Cavity 

Waterinflow - 

- Cavity 

. Fissure Yoterinflow ----- 
I 
I 
I 150 mm Open 

Hole 
I 
I 
I 
I 

-1 

I l k  I E.O.H. @ 

K.T.Cullen & CO. Ltd: 
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