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PROJECT DESCRIPTION

Since the 1980’s, the Geological Survey of Ireland (GSI) has undertaken a considerable amount of work
developing Groundwater Protection Schemes throughout the country. Groundwater Source Protection Zones
are the surface and subsurface areas surrounding a groundwater source, i.e. a well, wellfield or spring, in
which water and contaminants may enter groundwater and move towards the source. Knowledge of where
the water is coming from is critical when trying to interpret water quality data at the groundwater source. The
Source Protection Zone also provides an area in which to focus further investigation and is an area where
protective measures can be introduced to maintain or improve the quality of groundwater.

The project “Establishment of Groundwater Source Protection Zones”, led by the Environmental Protection
Agency (EPA), represents a continuation of the GSI's work. A CDM/TOBIN/OCM project team has been
retained by the EPA to establish Groundwater Source Protection Zones at monitoring points in the EPA’s
National Groundwater Quality Network.

A suite of maps and digital GIS layers accompany this report and the reports and maps are hosted on the
EPA and GSI websites (www.epa.ie; www.gsi.ie).
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1 Introduction

Groundwater Source Protection Zones (SPZ) have been delineated for the Mitchelstown PWS (South)
source according to the principles and methodologies set out in ‘Groundwater Protection Schemes’
(DELG/EPA/GSI, 1999) and in the GSI/EPA/IGI Training course on Groundwater SPZ Delineation.

The Mitchelstown PWS (South) Water Supply is provided by two boreholes, BH-1 (IE_SW_G_047_04_022)
and BH-2 (Standby, no code assigned) in the townland of Kiltrislane. BH-1 and BH-2 were installed in 1981
and 1982 respectively. They replaced a spring supply, located 1.7 km to east-southeast of the boreholes,
which was decommissioned because of frequent contamination issues.

The objectives of the study were:
= To outline the principal hydrogeological characteristics of the Mitchelstown area.
= To delineate source protection zones for both boreholes.

= To assist the Environmental Protection Agency and Cork County Council in protecting the water
supply from contamination.

The protection zones are intended to provide a guide in the planning and regulation of development and
human activities to ensure groundwater quality is protected. More details on protection zones are presented
in ‘Groundwater Protection Schemes’ (DELG/EPA/GSI, 1999).

2 Methodology

The methodology applied to delineate the SPZs consisted of data collection, desk studies, site visits and field
mapping, and subsequent data analysis and interpretation.

The site visit and interview with the caretaker took place on 15/06/2010. Field mapping of the study area
(including measuring the electrical conductivity and temperature of the source and streams in the area) took
place on 14/07/2010 and 09/09/10.

While specific fieldwork was carried out in the development of this report, the maps produced are based
largely on the readily available information and mapping techniques using on inferences and judgment from
experience at other sites. As such, the maps may not be definitively accurate across the whole area covered,
and should not be used as the sole basis for site-specific decisions, which will usually require the collection
of additional site-specific data.

3 Location, Site Description and Well Head Protection

The wells are located approximately 2.5 km south of Mitchelstown, as shown in Figure 1. They are in a
narrow compound, which is aligned north-northeast to south-southwest, roughly parallel to the N8 National
Primary Route. The compound is on a former access road from the N8 to farmlands. Access to the
compound is via a gate off the N8. BH-2 is 150 m from the entrance and BH-1 is a further 60 m away. The
wells are approximately 5m below the level of the N8. The recently constructed M8 motorway is
approximately 200 m to the east of the N8.
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There is an unnamed stream (Photo 1) running along the western side of the access road, at a level
approximately 3 m below the road. The stream flows between the 2 wells in a culverted section beneath the
compound and the N8. There is a surface water retention basin located close to the southern end of the
compound, which receives runoff from the recently constructed M8 Motorway (photo 2). The retention basin
discharges into the stream.

The groundwater is pumped to a treatment plant located 850 m to the south. The treatment plant comprises
an aeration chamber, chlorination (sodium hypochlorite) and fluoridation system.  There is no
cryptosporidium filter.

N8

BH-1

Stream

Photo 1: Hardcore track to access the boreholes

N8

BH-1 N

Photo 2: M8 Motorway Retention Basin
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The two boreholes (BH-1 and BH-2) are located in concrete inspection chambers (c. 2 m by 1 m) covered by
a large, hinged, lockable, steel lid (Photos 3 and 4). The top of the chambers are set approximately 0.25 m
above ground level, with the base approximately 1 m below ground level (bgl) for BH-1 and 2 m bgl for BH-2
(Photos 5 and 6). Well caps are not fitted on the steel well casings but there are concrete seals at the
bottom of the chambers that provide protection against surface water inflow. Based on the site inspection it
appears that the steel casing has been driven to the top of bedrock, but there is no information on well
construction to establish whether or not the boreholes are grouted above the bedrock.
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Photo 5: BH-1 Chamber and Well Head Photo 6: BH-2 Chamber and Well Head
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4 Summary of Well Details
The well details are derived from two reports and the GSI Well Database;
= “North East Regional Water Supply Scheme” (Cork County Council, 1984).

= “Pump test on wells 1 and 2” and “Tables of results of well pump test at Kiltristlane, Mitchelstown”
(GEOX Limited, 1982).

The reports are included in Appendix 1. The well construction and geological logs of BH-1 and BH-2 are
included as Appendix 6 and 7 of the 1984 North East Regional Water Supply Scheme Council Report and
are summarised in Table 4.1.

BH-1 was drilled in 1981 and BH-2 was installed in 1982. The drilling was supervised by Cork County
Council. BH-1 (Well No 1 in the 1984 report) was drilled to a depth of 62.50 m. The boring comprised a
340 mm outer steel liner from ground level to 4 m (bgl), then a reduced diameter 300 mm steel liner from 4 m
to 10.70 m bgl, a 200 mm steel liner from 10.70 m to 17.40 m bgl and a final 150 mm diameter open
borehole to the base.

BH-2 (Well No 2 in the 1984 report) was drilled to a depth of 30.50 m. The borehole was installed with a
375 mm steel liner from ground level to 17.07 m bgl, then a reduced diameter 300 mm steel liner from 17.07
to 20.70 m bgl, and a 300 mm open hole from 20.70 m to 30.50 m. The borehole was completed with a
250 mm slotted plastic casing from ground level to the base of the borehole.

Water is pumped exclusively from BH-1 at 96 m3/h, operating 19 hours per day to a 2025 m? capacity
reservoir located at the treatment plant which is on a hill 1 km to the southeast of the boreholes. The
abstraction rate is controlled by the demand, which results in fluctuations in the rate. BH-2 is only used as a
back up or when BH-1 is undergoing maintenance. The maximum abstraction rate from BH-2 is 60 m?h.

The average abstraction for the well is recorded by the Council as 1800 m®/d. The caretaker stated that the
yield is very reliable and that the boreholes have never suffered from a shortage of water.

A pumping test was undertaken in 1982, which ran from October 6" to 20". Pumping was carried out initially
in BH-2 for 8 days with drawdown monitored in BH-1 and BH-2 and no recovery allowed after the first step.
Pumping then subsequently commenced in both BH-1 and BH2 simultaneously. The second phase of
testing ran for 4 days, starting on 14™ of October, with recovery measured from October 18" to 20",
Because of some interruptions to the pumping cycles in both tests, the recovery data is more reliable for the
assessment of relevant aquifer characteristics and was used in this assessment to provide an indication of
the aquifer transmissivity. The data are included in Appendix 1.

As part of investigations for the Mitchelstown Water Supply Scheme in 1981/2, four boreholes were installed
in the vicinity of the site. Two boreholes were installed approximately 60 m to the south of the compound
and two boreholes were installed approximately 200 m to the northeast. While the boreholes are still in situ
the top of the boreholes have been covered with large concrete slabs. They have never been used for public
supply. These boreholes are however included on the GSI Well Database which was used to establish the
depth of the wells and depth to bedrock. Boreholes details are shown in Table 4.2 below and on Figure 4.
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Table 4-1 provides a summary of the well details as currently known.

Table 4-1: Boreholes Details

BH-1

BH-2 (Standby)

EU Reporting Code IE_SW_G _047_04 022 No Code
Grid ref. (GPS) 181039 109989 181053 110071
Townland Kiltrislane Kiltrislane
Source type Borehole Borehole
Drilled 1981 1982
Owner Cork Co Co Cork Co Co
Elevation (Ground Level) ~120m OD ~120m OD
Depth 62.50 m 30.50 m
Depth of casing 17.38 m 30.50 m
Diameter 150 mm open hole 250 mm slotted plastic liner
Depth to rock 206 m 19.6 m

Static water level

1.98 m bgl (14/10/1982)

Reported as artesian in
commissioning report

Pumping water level

22 m bgl at 96 m*/h on the
15/06/2010
16 m bgl at 45 m*h on the
14/10/1982
10.66 m bgl at 50 m*h in Nov.
1980

11.25 m bgl (15/06/2010)
When BH-1 pumping
25 m bgl at 30 m*h on the
14/10/1982

Consumption (Co. Co. records)

96 m*h or 1800 m*/d

60 m*/h or 1440 m*/d (when in
use)

Pumping test summary:
(i) abstraction rate m*/d

1080 m®/d

720 m*/d

(ii) specific capacity

In 1982, 67.5 m®/d/m
In 1980, 112 m3/d/m

In 1982, 28.8 m*/d/m

(iii) transmissivity Not Tested Range: 30 m*/d to 75 m*/d
Table 4-2: Sealed Borehole Details
1709NWWO025 1709NWWO022 1711SWW168 1711SWW167
Location Side/Downgradient Side/Downgradient Side/Downgradient Side/Downgradient
65 m to the SW 70mtothe S 180 m to the NE 220 m to the NE
Grid Ref 181040 109960 181030 109980 181190 110100 181200 110150
Grid to20 m to20 m to20 m to50 m
Accuracy
Townland Kiltrislane Kiltrislane Ballybeg Ballybeg
Type Bore Bore Bore Bore
Drilled 10/01/1984 10/01/1984 15/12/1985 15/08/1985
Owner Cork Co. Co. Cork Co. Co. Cork Co. Co. Cork Co. Co.
Depth 61 61 62.8 68
Depth of 19.8 18.3 5.5 8.2
Casing
Diameter 381 356 - 450
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5 Topography, Surface Hydrology, Landuse

The source is located in the footslopes of the Kilworth Mountains, at approximately 120 mOD. The land
slopes to the north and northwest from the upland areas toward the valley in the townland of Kiltrislane. The
catchment boundary is defined to the south and east by the peaks and ridges running between Caherdrinny,
Flagstaff hill and Knockeenadara. The boundary between the Blackwater to the west and the Suir to the
southeast, is defined by the high ridges between Flagstaff hill and Knockeenadara. The highest point in the
local catchment is 259 mOD, approximately 1.4 km southeast of the source. The topographical gradient on
the upper slopes of the flanking ridges is approximately 0.1 and decreases to 0.05 in the vicinity of the
boreholes.

Drainage density is low in the catchment, with much of the land comprising free draining agricultural grass
land. The stream that flows along the western side of the access road rises in the high ground to the south
of the site, in the townland of Gorthahown. The stream flows from south to north and then swings to the east
in the compound between the two boreholes where it is culverted under the well compound and the N8
Road. The stream is a tributary of the Gradoge River, which it joins approximately 3 km to the north of the
boreholes.

The landuse within the catchment and immediately surrounding the boreholes is dominated by agriculture,
primarily grassland dairy farming. The nearest farm yard is c. 600 m east-southeast of the boreholes. There
is a flood retention basin 300 m to the southwest of the boreholes, which was constructed to take rainfall
runoff from the M8 motorway. The N8 primary route and M8 motorway run from north to south,
approximately 20 and 200 m to the east, respectively.

6 Hydrometeorology

Establishing groundwater source protection zones requires an understanding of general meteorological
patterns across the area of interest. Meteorological information was obtained from Met Eireann.

Annual rainfall: 1100 mm. The contoured data map of rainfall in Ireland (Met Eireann website, data
averaged from 1961-1990) shows that the source is located between two 1200 mm average annual rainfall
isohyets.

Annual evapotranspiration losses: 458 mm. Average potential evapotranspiration (P.E.) is estimated to be
482 mm/yr based on the contoured data map of potential evapotranspiration in Ireland (Met Eireann website,
data averaged from 1971-2000) which shows that the source is located between the 480 mm and 490 mm
average annual evapotranspiration isohyets. Actual evapotranspiration (A.E.) is estimated as 95% of P.E.,
to allow for seasonal soil moisture deficits.

Annual Effective Rainfall: 642 mm. The annual average effective rainfall is calculated by subtracting actual
evapotranspiration from rainfall. Potential recharge is therefore equivalent to this, or 642 mm/year.

7 Geology
7.1 Introduction
This section briefly describes the relevant characteristics of the geological materials that underlie the site. It

provides a framework for the assessment of groundwater flow and source protection zones that will follow in
later sections.
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Geological information was taken from a desk-based survey of available data, which comprised the
following:

= Geology of East Cork-Waterford. Bedrock Geology 1 : 100,000 Map series, sheet 22, Geological
Survey of Ireland (A.G. Sleeman and B. McConnell, 1995).

= Forest Inventory and planning system — Integrated Forestry Information System (FIPS-IFS) Soils
Parent Material Map, Teagasc (Meehan, 2002).

= Groundwater Vulnerability Map for County Cork. Digital Map prepared for this project using existing
available depth to bedrock and permeability data (Meehan, R.T., 2010).

= Report “North East Regional Water Supply Scheme” (Cork County Council Report, 1984).
7.2 Bedrock Geology

The bedrock geology is illustrated in Figure 2. The area is mapped as being underlain by the
Knockmealdown Sandstone Formation (Medium grained pink-purple sandstone) from the Devonian period.
The description in the logs for BH-1 (Appendix 1) is consistent with the mapped geological formation. The
Kiltorcan Formation (yellow and red sandstone and green Mudstone) is mapped 350 m to the north, 850 m to
the south and 1.25 km to the west of the site. The log for BH-2 indicates that this borehole may actually be
close to the boundary between the two formations as the upper 7-8 m of the bedrock is described as a red
sandstone, with purple sandstone and traces of red shale at depth.

The geological map (GSI Sheet No. 22) indicates that the rocks have been folded into anticlines and
synclines, with approximately east-west axes, by the Variscan mountain building event. The wells are
located near the axis of a ‘minor’ anticline. The rock unit beds are in a sub vertical position, with the bedding
dip direction to the north. As is the case across much of this section of Munster, the rocks are broken by a
series of faults trending NNW-SSE at approximately right angles to the fold axes. These faults are mapped
to the north (1.5 km) in the Carboniferous Rocks and to the south (5 km) in the Kiltorcan Formation. There is
a major fault mapped running roughly east to west 1 km north of the boreholes along the mapped northern
boundary of the Kiltorcan Formation.

The geological map (Figure 2) does not show major faults in Knockmealdown formation in the area of the
boreholes. However, it is likely that extensive fracturing and faulting has accompanied the folding of the
Knockmealdown Sandstone Formation, which has most likely given rise to zones of enhanced permeability.
This is discussed further in Section 9.4.

7.3 Soil and Subsoil Geology

The soil and subsoil are illustrated in Figures 3 and 4, respectively. The EPA and GSI Web Mapping classify
the soils over the high ground to the south and east where rock is close to the surface as Acid Mineral Soil
with a shallow peaty surface layer (AminSRPT) with a very small area of Acid Mineral Deep Poorly Drained
(AminPD) along the margins of the rock outcrop. At lower elevations within the catchment (c. 190mOD) the
soil is classified as Acid Mineral Deep Well Drained (AminDW)

Over much of the eastern part of the catchment, on the slopes of the Kilworth Mountains, the bedrock either
outcrops or is close to the surface. In the western part, in the valley close to the source, the bedrock is
overlain by a relatively thick succession of Devonian Sandstone Tills (TDSs) derived from the underlying
Devonian bedrock. The subsoil at the boreholes is c. 20 m thick.
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The subsoil permeability is provisionally characterised as moderate by the GSI. This is generally consistent
with the field mapping evidence based on BS5930 assessment of subsoil samples, hand augured subsoil
samples and the presence of well drained lands to the north, west and south of the boreholes. It was noted
however, in subsoil cores close to the well compound, that the subsoils appeared to be mottled at depths of
less than 0.5 m bgl, possibly indicating poorer drainage and therefore less permeable subsoils here. The
borehole logs indicate that the subsoils at BH-1 comprise gravels and interbedded silts and sands to
approximately 20.6 m bgl, whereas at BH-2 the subsoil comprises boulder clay of approximately the same
thickness.

7.4 Depth to Bedrock

The RBD interim vulnerability mapping for the area indicates that from 140/150 m OD to the top of the
Kilworth Mountains, the bedrock either outcrops or is close to the surface (less than 3 m). The subsoil
increases in thickness moving below 140/150 m OD to 110 m OD, where the source is located. The depth to
bedrock in the borehole logs for BH-1 and BH-2 is 20.6 and 19.6 m bgl respectively. The logs of 4 other
groundwater investigation boreholes installed by Cork County Council in the vicinity of the source boreholes
(GSI Groundwater database, detailed in Table 4.2 and illustrated in Figure 4), indicate that the depth to
bedrock is between 5.5 and 16.7 m.

8 Groundwater Vulnerability

Groundwater vulnerability is dictated by the nature and thickness of the material overlying the uppermost
groundwater ‘target’. This means that in this area the vulnerability relates to the permeability and thickness of
the subsoil. A detailed description of the vulnerability categories can be found in the Groundwater Protection
Schemes document (DELG/EPA/GSI, 1999) and in the draft GSI Guidelines for Assessment and Mapping of
Groundwater Vulnerability to Contamination (Fitzsimons et al, 2003).

Currently only Interim vulnerability mapping for the North Cork area has been carried out with rock close to
the surface, extreme and ‘high to low’ zones provisionally defined. Over the main portion of the study area, a
detailed vulnerability map was developed during the course of this project by Dr. Robert Meehan who was
also part of the SPZ field mapping team. A full vulnerability map for the north Cork area is due for
completion in 2011/2012.

The vulnerability map is shown in Figure 5 and in terms of subsoil coverage within the catchment of wells,
the area can be divided into two zones:

Over the high ground to the south and east, situated between approximately 140/150 m OD and 260 m OD
and which represents the largest portion of the source catchment (around 70%), the subsoil is very thin or
absent. Here the vulnerability is classed as Extreme or Extreme with Rock near the surface.

From the source to the foot slopes of the Kilworth Mountains, which is between approximately 110 m OD and
140/150 m OD , the subsoil ranges from 5 m and 20 m and the vulnerability is considered to be Moderate to
High.

10
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9 Hydrogeology

This section describes the current understanding of the hydrogeology in the vicinity of the source.
Hydrogeological and hydrochemical information was obtained from the following sources:

= GSI Website and Database

=  County Council Staff

= EPA website and Groundwater Monitoring database
= Local Authority Drinking Water returns

= Reports “Pump test on wells 1 and 2" and “Tables of results of well pump test at Kristislane,
Mitchelstown” (GEOX Limited, 1982) and Report “North East Regional Water Supply Scheme (Cork
County Council, 1984),

9.1 Groundwater Body and Status

The source boreholes are situated in the Knockmealdown Groundwater Body (IE_SW_G_047) which has
been classified as being of Good Status. The groundwater body descriptions are available from the GSI
website: www.gsi.ie and the ‘status’ is obtained from the Water Framework Directive website:
www.wfdireland.ie/maps.html.

9.2 Groundwater Levels, Flow Directions and Gradients

Based on the groundwater levels recorded during the 1982 pumping test, the water level in the Borehole BH-
1 at the start of the test was 1.98 mbgl, while BH-2 was artesian. It was not possible to monitor the water
levels in the four other wells in the vicinity of BH-1 and BH-2 (Table 7.1) as the well caps have been sealed
and could not be accessed during the 2010 field mapping.

It appears that locally (e.g. around BH-2), the subsoil has a lower permeability because of the presence of
clay, which confined the bedrock in these areas resulting in artesian conditions.

Based on the local topography and surface water drainage pattern, groundwater infiltrates directly to the
bedrock in the high ground to the east and the south of the boreholes, where the subsoils are thin or absent,
and flows to the north-northwest, towards the stream. In the rest of the catchment, infiltration occurs through
the moderately permeable subsoil and flows primarily north and west, discharging into the stream.

Given that the Knockmealdown Formation is not typically very permeable, it is anticipated that the
groundwater gradient is likely to reflect the valley topography, which is approximately 0.05 in the vicinity of
the boreholes but 0.1 over much of the remaining portions of the catchment. An average value of 0.07 has
been estimated for the entire catchment.

9.3 Hydrochemistry and Water Quality

BH-1 has been included in the EPA operational chemical monitoring network since 1995. The raw water
sample point is a tap located in the treatment plant. The laboratory results have been compared to the EU
Drinking Water Council Directive 98/83/EC Maximum Admissible Concentrations (MAC) and where
applicable mean values are compared to the European Communities Environmental Objectives
(Groundwater) Regulations 2010 recently adopted in Ireland under (S.I. No. 9/2010) as part of the
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implementation of the Water Framework Directive 2000 in Ireland. The EPA data are graphed in Figures 6
to 8 below and are summarised below.

The water has a moderately hard calcium bicarbonate hydrochemical signature (average 124 mg/I
CaCO0:s). The average conductivity is 312 uS/cm and the range is from 141 yS/cm to 385 uS/cm. The

average pH is around 6.8 while it ranges between 5.5 and 7.8. These values are indicative of
siliceous bedrock material.

= There are no reported incidents of faecal coliforms in the analysis.

No ammonium values were
recorded greater than the Threshold Value of 0.175 mg/I.
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Figure 6: Key Indicators of Agricultural and Domestic Contamination: Bacteria and Ammonium
= The concentration of nitrate ranges from 14.9 mg/l to 29.1 mg/l with a mean of 22.7 mg/l (as NO3).

These values do not exceed the EU Drinking Water Directive maximum admissible concentration

(MAC) of 50 mg/l or the Threshold Value of 37.5 mg/l.

= Chloride is a constituent of organic wastes, sewage discharge and artificial fertilisers, and mean

concentrations higher than 24 mg/l (Groundwater Threshold Value, Groundwater Regulations S.I.

No. 9 of 2010) may indicate contamination, with levels higher than 30 mg/l usually indicating

significant contamination (Daly, 1996). Chloride concentrations range from 16 mg/l to 24 mg/l with a
mean of 20.4 mg/l which is below the Threshold Value.
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Figure 7: Key Indicators of Agricultural and Domestic Contamination: Nitrate and Chloride Graph

The turbidity was above the drinking water limit of 1 NTU on the 11/06/08 and the 06/08/08. This is

likely due to the presence of very fine clay particles. The turbidity may indicate inflow at a faster rate
than expected in this type of bedrock, e.g. along the faults or fissures.

The sulphate, potassium, sodium, magnesium and calcium levels are within normal ranges. The
potassium/sodium ratio was marginally above the threshold of 0.35, on 4 occasions.
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Figure 8: Key Indicators of Agricultural and Domestic Contamination: Manganese, Potassium and
K/Na ratio Graph

The concentration of iron and manganese is also within normal ranges.

Trace metals were within either within the normal range for good quality drinking water or were not
detected. Similarly organic compounds and herbicides have not been detected.
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In summary, the data suggest that agricultural practices in this rural catchment have had a moderate impact
on the groundwater quality. An improvement in water quality has been observed since 2008, with a
significant decrease in nitrate and chloride levels. This improvement may be due in part to improved
agricultural practices as a result of implementation of the Good Agricultural Practices Regulations. Period or
may be attributable to the dilution effect of higher than normal rainfall levels in 2008 and 2009.

The EPA monitoring at the borehole and the field monitoring at the streams (Table 9-1 and Figure 9) indicate
similar characteristics, with relatively low ranges for pH and electrical conductivity. However the groundwater
pH average is generally slightly higher than the surface water pH but electrical conductivity values are in the
same range. Given the artesian conditions and thickness of subsoil, any hydraulic connection between the
stream and the groundwater is likely to be very limited. The similar pH and electrical conductivity are more
likely to be related to the nature of the subsoil overlying the aquifer and through which the stream flows. The
results are outlined in Table 9-1:

Table 9-1: Groundwater and Surface Water Quality

BH1 | BH2 Stream1 | Stream2 | Stream 3
From EPA Analyses From monitoring Field
Location On site 1.5km to 200mtothe E | 1.3 kmtothe S
the SW
oH g‘;‘agf 5578 7.05 7.30 7.21
. Ave 312
Conductivity (uS/cm) Range: 141-385 312 371 354

9.4 Aquifer Characteristics

The boreholes abstract water from the Devonian, Knockmealdown Sandstone Formation (Medium grained
pink-purple sandstone). The aquifer is classified as a Locally Important aquifer which is moderately
productive only in Local Zones (LI), as indicated in Figure 9. The aquifer comprises 99% of the
Knockmealdown Groundwater Body which has been delineated by the GSI.

The local artesian conditions at BH-2 are either likely due to up to 20 m of glacial till and boulder clay
overlying the aquifer south of the stream or possibly the presence of some shale beds in the formation
confining more water bearing units at depth. However, no such shale beds are recorded in the borehole logs
for either BH-1 or BH-2. The presence of primarily gravels and interbedded silts and sands at BH-1, which is
¢.60m from BH-2, indicate that the aquifer may be less confined at this location.

Groundwater flows along bedding planes and through fractures and faults in the sandstone. The bedrock
permeability for an LI aquifer generally decreases with depth, with most of the groundwater flow through the
upper weathered 10-15m and decreasing dramatically with depth. However, the Mitchelstown source
provides an average yield of 1800 m%d. This yield is very reliable and the boreholes are reported to have
never suffered from a shortage of water. In the GWB delineation report, the GSI indicate that a yield
>400 m®/d in this formation is usually associated with boreholes being located on fault zones. It is likely
therefore that the high yield is due to the boreholes intersecting fault zones or fractures connected to such
fault zones emanating from the east to west anticline formed in the vicinity of the boreholes during the
variscan mountain building event. It should be noted that no faults are currently mapped in the catchment.

17



Environmental Protection Agency
Mitchelstown PWS (South) Groundwater SPZ

172000 180000 181000 182000 183000
1 1

\ J(“rosea Rﬂq Rkd

i ]

Stag Park o~

112000

111000

-1 Productlon WeII

&
|f\ "\ BH-2 (Standby WeII)
g S
ieght o~

4 N i Tulasht
l - S
{an ,,7'. Fa
g e 'S@gling La
g -

P

Caﬁ\é}'qﬁ.aay
I =

10000

Aquifer Map for Mitchelstown South PWS
* Abatraction — Rivers [ Rkd [0 U

e Fault [ R Pl
@ Field Chemistry Stream Locations

© Orclrm nce Surey Imlanch Al nghe woe rect
NOOST08

Lea e rumber km

Figure 9 Aquifer Map




Environmental Protection Agency
Mitchelstown PWS (South) Groundwater SPZ

The GSI indicate that the expected transmissivity (T) range for LI aquifers in this groundwater body is 2—
20 m?/d, with median values occurring towards the lower end of the range. However, the yields at this
source are higher than would be expected and thus T is calculated as c. 60 m*/d using the CE Jacob formula
on the 1982 pumping test recovery data (refer Section 4).

Transmissivity (T) = 0.183Q / As
Where: Q= pumped discharge rate (m*/d or m*/s) and As= change in drawdown per log cycle of t. (m)

The pumping test data indicate interference hydraulic connection between the two wells, which are located
60 m apart (around 2 m drawdown in BH-1 when borehole BH-2 abstracts 30 m3/h).

The permeability of the aquifer in the vicinity of the wells is calculated by dividing the transmissivity by the
saturated thickness of the aquifer. The saturated thickness of the aquifer is assumed to be c. 40 m. (the full
depth of BH-1 minus the depth of overlying subsail thickness of 20 m). Therefore the bulk permeability (K) is
estimated as follows:

Table 9-2: Permeability Range for BH1 and BH2

Local Assumption
Transmissivity (m°/d) 60
Permeability (m/d) 15

The aquifer permeability is 1.5 m/d.

The velocity of water moving through this aquifer to the borehole has been estimated using Darcy’s Law:

Velocity (V) = (K x Groundwater Gradient(i)) / porosity

The natural gradient is estimated at 0.07 (described in section 9.2). The effective fracture porosity in the Old
Red Sandstone is estimated by the GSI, based on regional experience, at 0.02.

Table 9-3: Estimated velocity for BH1 and BH2

Velocity (m/d)

Local K Assumption
(1.5 m/d) 5.25
Local effective porosity (2%)

The velocity of the groundwater moving through the aquifer is estimated at 7 m/d. The aquifer parameters
are summarized in Table 9-4 below.

Table 9-4: Indicative Parameters for the Knockmealdown Sandstone Formation Aquifer in
Mitchelstown (South)

Parameters Source of Data BH1/BH2
Transmissivity (m2/d) Q:tsal;med (based on recovery phase of pumping test 60
- Estimated from T value assuming saturated thickness is
Permeability (m/d) the full depth of the boreholes 1.5
Effective Porosity Estimated from Carrignadoura and Carraignabhfear SPZ 204
Reports, 2010

Groundwater gradient | Assumed based on topography 0.07
Velocity (m/d) Assumed (calculated based on above) 5.25
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10 Zone of Contribution

The Zone of Contribution (ZOC) is the complete hydrologic catchment area to the source, or the area
required to support an abstraction from long-term recharge. The size and shape of the ZOC is controlled
primarily by (a) the total discharge, (b) the groundwater flow direction and gradient, (c) the subsoil and rock
permeability and (d) the recharge in the area. This section describes the conceptual model of how
groundwater flows to the source, including uncertainties and limitations in the boundaries, and the recharge
and water balance calculations which support the hydrogeological mapping techniques used to delineate the
ZOC.

10.1 Conceptual model

Groundwater flows through the Knockmealdown Sandstones from the high ground to the south and east in
the Kilworth Mountains towards the source and the river valley to the north. Rainfall recharge occurs readily
through the thin subsoil and exposed rock area of the catchment above 140/150mOD, where infiltrating
water travels relatively quickly through the upper weathered portions of the bedrock to the streams in the
river valley.

Below the 140 mOD contours, the subsoil increases in thickness from 5 m in the footslope of the Kilworth
Mountains to approximately 20 m close to the boreholes. Where the subsoils are thick, toward the bottom of
the valley and close to the wells, recharge is likely to be lower and run-off to the streams higher. The
protection offered by the thick subsoil cover is reflected in the relatively good water quality in the boreholes.

The borehole production is an average of 1800 m*d. This is more than expected for this type of aquifer and
indicates the presence of significant fractures in the bedrock, though no major faults are mapped in the local
catchment.

Artesian conditions were observed when the borehole BH-2 was drilled and probably reflect the thicker and
more poorly draining subsoil in the immediate vicinity of this borehole relative to the surrounding lands in the
catchment. A schematic of the conceptual model is shown in Figure 9.

10.2 Boundaries of the ZOC

The boundaries of the area contributing to the source are considered to be as follows (Figure 10).

The Southern, Eastern and Western boundaries are primarily based on the topography, conceptualized
groundwater flow-lines, which flow to the north-northwest towards the stream, and the size of the estimated
ZOC using the recharge and water balance equations in section 10.3.

The Northern boundary — the Downgradient boundary is the maximum downgradient distance that the
borehole can pump water from is based on the uniform flow equation (Todd, 1980).

X =Q/QR*T*T*i)

where: Q is the daily pumping rate +/- X%; T is Transmissivity (taken from aquifer characteristics); i is
gradient.

With a pumping rate in B-1 is 1800 m®/d for the borehole, the transmissivity is 60 m*/d and the hydraulic
gradient is 0.07, the approximate downgradient distance from the borehole is 70 m. The boundary has been
extended approximately 300 m north to incorporate the topographic catchment in this area.
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10.3 Recharge and Water Balance

The term ‘recharge’ refers to the amount of water replenishing the groundwater flow system. The recharge
rate is generally estimated on an annual basis, and assumed to consist of input (i.e. annual rainfall) less
water loss prior to entry into the groundwater system (i.e. annual evapotranspiration and runoff). The
estimation of a realistic recharge rate is critical in source protection delineation, as it will dictate the size of
the zone of contribution to the source (i.e. the outer Source Protection Area).

Given the high permeability of this aquifer locally and the overlying sands and gravels subsoil which may add
some storage, the recharge aquifer cap of 200 mm normally applied to an LI aquifer has not been applied
here. At Mitchelstown therefore, the main parameters involved in recharge rate estimation are: annual
rainfall; annual evapotranspiration and a recharge coefficient. The recharge is estimated as follows.

Potential recharge is equivalent to 642 mm/yr i.e. (Annual Effective Rainfall as outlined in Section 6).
Actual recharge has been estimated to be 292 mm/yr; this value is based on the following observations:

The majority of the area up to the source (60% of the ZOC to the source), is mapped either as Extreme
Vulnerability, where the bedrock outcrops (10%) which is turn is overlain Acid Mineral Soil with shallow peaty
surface layer (AminSRPT) or bedrock overlain by less than 3 m of Till (50%) which is turn is overlain by well
drained soil. Guidance document GW5 recommends respectively a recharge coefficient in the range of 0.60
to 1 with an inner range of 0.80-0.90 and a recharge coefficient in the range of 0.45 to 0.8 with an inner
range of 0.50-0.70 (IWWG, 2005). The shallow peaty surface layer on the outcrop rocks, the moderate
drainage density and the steep slopes up hydraulic gradient of the wells indicate a relatively high runoff.
Therefore the recharge coefficients applied are respectively of 0.60 and 0.50.

In the reminder of the catchment, mapped as high (30%) and moderate (10%) vulnerability, near the well, the
bedrock is overlain by till subsoil, which is turn is overlain by deeply well drained soils. It was noted in
subsoil cores close to the well compound, that the subsoils appeared to be mottled at depths of less than
0.5 m bgl, possibly indicating poorer drainage and therefore less permeable subsoils here. The guidance
document GW5 recommends respectively for the high vulnerability a recharge coefficient in the range of 0.35
to 0.80, with an inner range of 0.50-0.70 and for the moderate vulnerability area a recharge coefficient in the
range of 0.25 to 0.60, with an inner range of 0.30-0.40 (IWWG, 2005). Given the subsoil may be less
permeable at depth in this area, it considered that the minimum coefficient can be applied in this case which
is for the high and moderate Vulnerability respectively 0.35 and 0.25.

Runoff losses are assumed to be 55% of the potential recharge (effective rainfall). This value is based on an
assumption of ¢.49% runoff for 70% of the area (extreme vulnerability — rock close to surface) and 68%
runoff for 30% of the area (high to moderate vulnerability). The bulk recharge coefficient for the area is
therefore estimated to be 45%.

These calculations are summarised as follows:

Average annual rainfall (R) 1100 mm
Estimated P.E. 458 mm
Estimated A.E. (95% of P.E.) 435 mm
Effective rainfall 642 mm
Potential recharge 642 mm
Runoff losses 55%

Bulk recharge coefficient 45%

Assumed Recharge 289 mm
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The water balance calculation states that the recharge over the area contributing to the source, should equal
the discharge at the source. At a recharge of 289 mm/yr, the discharge of 1800 m*/day would require a
recharge area of 2.30 km®.

The ZOC described above is 2.5 km? and is based on topography and the current understanding of the
hydrogeology and the direction of groundwater flow. The larger ZOC area delineated is primarily based on
the topography, conceptualised groundwater flow-lines while also considering the recharge and water
balance equations. It is likely that there is some discharge of groundwater to the streams running through
the ZOC. To allow for daily variations in abstraction, a possible increase in demand, and for the expansion
of the ZOC during dry weather periods, the GSI recommends increasing the abstraction rate by 50% for the
purposes of delineating the ZOC. The ZOC delineated is slightly greater than that required to support the
abstraction and increasing the size of the ZOC in this case would be unrealistic in terms of the
hydrogeological limitations of the boreholes and the topography of the catchment.

The boundaries of ZOC are shown in Figure 10.

11 Source Protection Zones

The Source Protection Zones are a landuse planning tool which enables an objective, geoscientific
assessment of the risk to groundwater to be made. The zones are based on an amalgamation of the source
protection areas and the aquifer vulnerability. The source protection areas represent the horizontal
groundwater pathway to the source, while the vulnerability reflects the vertical pathway. Two source
protection areas have been delineated, the Inner Protection Area and the Outer Protection Area.

The Inner Protection Area (SI) is designed to protect the source from microbial and viral contamination and it
is based on the 100-day time of travel to the supply (DELG/EPA/GSI 1999). Based on the indicative aquifer
parameters presented in section 9.4, the groundwater velocity is 5.25 m/d, and hence the 100-day time of
travel distance is 525 m. The Inner Protection Area is illustrated in Figure 11.

The Outer Protection Area (SO) encompasses the entire zone of contribution to the source. The GSI
recommends increasing the abstraction rate by 50% for the purposes of delineating the ZOC. However in
this case the ZOC area delineated is slightly greater than that required to support the abstraction and
increasing the size of the ZOC in this case would be unrealistic in terms of the hydrogeological limitations of
the boreholes and the topography of the catchment.

The groundwater Source Protection Zones are based on an overlay of the source protection areas on the
groundwater vulnerability. They are listed in Table 11-1 and are shown in Figure 12. Therefore the
groundwater protection zones are SI/E, SI/H and SI/M. The majority of the area is designated SO/E.

Table 11-1 Source Protection Zones (%area, km?)

Source Protection Zone % of total area (km®)
SI/E Inner Source Protection area / <3 m subsoil 0.8 % (0.02 km?2)
SI/H Inner Source Protection area / High vulnerability 21.60 % (0.54 km2)
SI/M Inner Source Protection area / Moderate vulnerability 4 % (0.10 km2)

SO/X Outer Source Protection area / <1 m subsaoll 11.6 % (0.29 km2)
SO/E Outer Source Protection area / <3 m subsoil 45.2 % (1.13 km2)
SO/H Outer Source Protection area / High vulnerability 11.60 % (0.29 km2)
SO/M Outer Source Protection area / Moderate vulnerability 5.20 % (0.23 km2)
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12 Potential Pollution Sources

BH-1 and BH-2 are located in below ground chambers (c 2 m by 1 m) covered by a large, hinged, lockable,
steel lid. The top of the chambers are approximately 0.25 m above the ground level. Based on the site
inspection it appears that neither borehole is grout sealed but a steel casing has been driven to the top of
bedrock. Given the protection of the boreholes and their location, the potential risk for contamination as a
result of surface spills in the vicinity of the well head is moderate.

The landuse within the Inner Source Protection is primarily pastureland for grazing animals. The main
potential pollution sources are considered to be the presence of cattle grazing in the field surrounding the
compound. Impacts associated with these sources are typically elevated levels of ammonia, nitrates,
phosphate, chloride, potassium, pesticides, faecal bacteria, viruses and cryptosporidium. Faecal coliforms
have not been detected in the untreated water. Given the moderate to high vulnerability of the aquifer, and
the presence of c. 20 m of subsoil above the bedrock at the source, the potential contamination risk is
considered to be moderate.

The source is located on an embankment footslope off the N8, approximately 5 meters below the level of
road. Rainfall run off to soakaways from the road is likely to contain hydrocarbons and metals. The run-off is
collected locally in an attenuation pond with over flow to a stream which flows close to the wells. Because of
the likely moderate to low permeability and depth of the subsoil in the vicinity of the wells the stream does
not appear to have a significant connection to the aquifer in the vicinity of the wells. The risk from road run-
off to the source is therefore considered to be low.

The majority of land within the Outer Source Protection Area is agricultural grassland and the dominant farm
activity is dairy farming. The closest farm yard is c. 600 m east southeast of the boreholes. The main
potential pollution sources associated with farming activities are animal slurry storage areas, farmyard
washings, grazing animals and landspreading of agricultural waste. The possible impacts to the water
quality of the public supply associated with these activities within its Outer Source Protection Area are
elevated levels of ammonia, nitrate, phosphate, chloride, potassium, BOD, COD, TOC and pesticides. With
the exception of the nitrate levels average 24.2 mg/l, these parameters are not elevated in the untreated
water supply.

In summary, given the nature of the activities within the outer zone and the generally good water quality, the
potential risk of contamination is moderate.
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13 Conclusions

The public water supply at Mitchelstown South comprises two boreholes (BH-1 and BH-2) situated c. 60 m
apart which were drilled in 1981 and 1982 respectively. The water supply is located approximately 1.8 km
south of Mitchelstown.

The boreholes abstract water from the Devonian, Knockmealdown Sandstone Formation (Medium grained
pink-purple sandstone). The aquifer is classified as a Locally Important aquifer which is moderately
productive only in Local Zones (LI). The Mitchelstown wells provide an average of 1800 m*/d. The vield is
very reliable and the boreholes have never suffered from a shortage of water.

The water table in the aquifer at the borehole locations appears to be close to the surface in BH-1 while BH-
2 is artesian. Artesian conditions may be due to the presence of up to 20 m of glacial till and boulder clay
overlying the aquifer south of the stream at the site. The presence of primarily gravels and interbedded silts
and sands overlying the bedrock in BH-1 located c. 60 m from BH-2 indicates that the aquifer may be less
confined by the overlying subsoil at that location.

Groundwater flows along bedding planes and through fractures and faults in the sandstone bedrock.
Typically bedrock permeability for an LI aquifer generally decreases with depth with most of the water flow
through the upper weathered 10-15 m and decreasing dramatically with depth. The better than expected
well yields and aquifer transmissivities at the Mitchelstown source suggest that fracturing emanating from the
east to west anticline formed in the vicinity of the boreholes during the variscan mountain building event has
played a role in increasing productivity.

The groundwater vulnerability with the ZOC ranges from Extreme or Extreme with Rock near the surface
over approximately 60% of the area. In the remaining 40%, closer to the water supply wells, the vulnerability
is considered to be Moderate to High. Water quality is generally good although nitrate and chloride are
slightly above background levels which suggest there are pollution pressures within the ZOC, probably within
the extreme vulnerability areas closer to the source.

The ZOC encompasses an area of 2.5 km? which incorporates a 9 % increase in the current pumping rate.
The Source Protection Zones are based on the current understanding of the groundwater conditions and the
available data. Additional data obtained in the future may require amendments to the protection zone
boundaries.

14 Recommendations

Given that the potential risk of contamination is moderate it is recommended that a cryptosporidium filter be
fitted at the treatment plant.

Because BH-2 is used occasionally, water quality in this well should occasionally be monitored to confirm
suitability for drinking water supply.
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INTRODUCTION ¢

The region which is the subject of this report is bounded on the
east by County Tipperary and County Waterford, on the south by
the Fermoy, Killavullen and Mallow Water Supplies and by the
river Blackwater, on the west by Mountnorth and Charleville
Water Supplies and on the north by County Limerick and the

Ballyhoura Mountains,

The region is served at present by the following separate Water
Supply Schemes: (1) Mitchelstown; (2) Glanworth;

(3) Ballyenihan/Derryvillane; (4) Kilworth, Grange and Johnstown;
(5) Castletownroche; (6) Buttevant/Doneraile; (7) Kildorrery,

These schemes have been extended over the years and are now at

the hydraulic limit of their network, In order to determine the
most economic way of developing the water resources in this region
to meet the demands being made o; them, the actual demand in each
scheme was compared with the yield of the individual sources,

the type of source and the existing storage capacity, This is
shown in Table 1, It can be seen that there is substantial

spare capacity in some sources but that storage is inadequate on
all schemes, The sources of the Castletownroche W,S,;
Buttevant/Doneraile WeS. and Kildorrery W.S5, are adequate for the

likely future development of these schemes,

The Ballykenley source supplying the Glanworth W.S. and the
Ballyenihan/Derryvillane W,S, is nearing capacity and a new
future source will be required for this area. The Grange and
Johnstown source in the forestry with no treatment, other than
chlorination, together with a small spring supply to Kilworth
village, are no longer regarded as suitable sources because of
forestry operations, pine needles, colour problems and customer
complaints, culminating in refusal to pay water rents, A new

source is required for this areaq

MITCHELSTOWN AREA - PRESENT SUPPLY:

Mitchelstown Water Supply is supplied from two sources - the
Behenagh river and an impounding reservoir at Glematlucky, The
original water supply for Mitchelstown was constructed about one
hundred years ago. It consisted of an impounding reservoir at
Glenatlucky with a surface area of 3 acres and a capacity of
36,360 cubic metres, approximately, There are two take off points
for water on 1,67 metres below T.,W,L, of the reservoir and the other
4,17 below T.W.Lo, The water was originally carxied through a

150 mm, cast iron delivery main to Mitchelstown and distributed
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through a cast iron network, This 150 mm. was replaced with a
175 mm, main about forty years ago, See Map 2, This main has

a capacity of 1,090 cubic metres per day (240,000 gallons per day),

In the late fifties this scheme became inadequate leading to a

four ~hour on, four-hour off situation in Summer time,

A new scheme was designed by the Co, Council (See Map 2),

This consisted of an abstraction of 1,591 m3 (350,000 gallons) from

3

the river Behenagh (low flow greater than 4,545 m” per day)

(one million gallons) at 221,04 m (725 fte. OJD.). The water was
delivered through 1,830 metres of 150 mm, P,V.C, Class B watermain
to Slow Sand filters at 194,97 metres O.D. (639.5 fto O.Ds)s
There are eight Slow Sand filters each with a capacity to treat
227 n3 per day (50,000 gallons), From here it flows into a
service reservoir with a capacity of 364 m3 (80,000 gallons)

and a T.W.Lo, of 196,60 m, O,D, (635 ft, O,D.)s After
fluoridation and chlorination, the water is delivered through
5,135 metres of 175 mma (7 inch) class B P,V,C, and 175 mm,
Class B AC main to a 1,136 o (250,000 gallon) Tower at
Garryleigh with a T.W.L. of 152.44m, O,D, or (500 fte O.Ds)e

The estimated capacity of this main is between 2,273 m3 and

2,455 e per day (500,000 gallons to 540,000 gallons),

From the Tower the water gravitates through 200 mm, Class B
P.V.C. and A.C. main to the traffic lights at the Clonmel/
Dublin road junctione The length of this main is 4,110 metres,
Some service mains were also laid in the town replacing existing
mains, This scheme was completed in 1964 at a cost of
£109,000, - an augmentation scheme to the Glenatlucky supply
which remained in use, The estimated cost of duplicating the

Galtee Scheme in 1984 is £1,031,000,

The increasing water demands in the 1970's led to the need for

an increased use of the Glenatlucky supply, The variable quality
from the Glenatlucky supply led to consumer complaints, As the
Glenatlucky water quality could not be improved at a reasonable
cost, and as the supply from the springs was inadequate and

polluted (See Appendix 1), the Council considered it advisable

to investigate for alternative water sources for future development,

This was done under Small Capital Schemes in 1981 and 1982 by
ground water investigation, Meanwhile, as Mitchelstown is served
by two sources with distinctly different quality, deterioration

at Glenatlucky meant that the supplies in either side of the town
were diverging in quality, Complaints built up over a period

of five years to a peak in April, 1984, The complaints were

about sediment. taste. colour. smell. nollution and larvae in the
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water, These complaints, together with the water quality
examinations, led the Council to the search for alternative

sources commencing in 1981,

The Council were obliged in April, 1984 to supply drinking water
by tanker to approximately 275 houses from 18.4.84 to 30.4.84,
following deputations to the Co, Council on the matter, The
total number of houses in Mitchelstown is 800, A copy of a
repaort in the "Cork Examiner" is included in this report.
The Council's investigation into the cause of the problems
showed that the fishy tastes and fishy smells were caused by an
" algal growth in the impounding reservoir, This is a seasonal
occurrence but was particularly severe on this occasion
(See Appendix 2), Chlorination also aggravated the taste and
smell, As this is an open source, and as the springs are now
showing high orthophosphate levelgs, it is now necessary to
abandon Glenatlucky as a source for a modern water supply at the

earliest possible dates

SUPPLY TO SUB~REGIONS :
Following a report of a Hydrgeological Consultant in 1981 ~ two wells

were drilled at Kiltrislane in 1981 and 1982 and at Curraghoo Beg in
1983, The drilling confirmed two things =

(i) that substantial quantities of water of moderate hardness could
be obtained from the Kiltoran beds of the old red sarndstones,

The proven yield at Kiltrislane is 75 m3/hr. (16,600 ge.p.h,) and

a 12-hour pump test at Curraghoo Beg yielded 50 m3/hr. (11,000 g.p.ho)
(ii) that the configuration of the Kiltoran beds (See Map 3)
confirmed the idea that Mitchelstown, Glanworth and Kilworth should
each be treated as sub-regions on their own and that water resources
development should take place in each area separately, The sites
of the three main reservoirs can now be fixed so as to give the

shortest possible rising mains and the most economic pumping costse

Mitchelstown reservoir will be located at Gortnahown T.W,L. 163 m, O.D,
(534" 0.D,)e¢ Glanworth reservoir will be located at Dunmahon with a

T W.Le of 131 me OuD¢ (430' O.D,). Kilworth reservoir will be

located at Ballinrush with a T.W.L, of 111 m, O.,D. (365" OsDs)e

TESTING AT KILTRISLANE :
The well drilled in 1981 was a test well, The well drilled in 1982

was intended as a test production well, Details of well construction
and Geological Logs of the wells are shown in Appendix 6 and Appendix 7
Both wells were tested continuously and simultanecously from 6th October
1982 to 18th October, 1982, With both wells pumping well No. 1
yielded 45 m3/hr. (10,000 g.p.h.) with a drawdown of 16 metres and

nu..”uuuu...over/



@ w @

oW W W @ W

I A A AR Y [y (N iy MUY e 1 Y i S 1 ey B ey o Oy oy e e Hn;:ﬂ;!mi_@ 2 el B P e Ve o T e T Oy i O Lo . AL BV IAWAW_ EEEA)

v @

® © @ @

w

@ @@ o ®

®» ® W W

¥ B W

\ Y

)

3 » W

|
X
)

well No, 2 produced 30 m3/hr. (6,600 gallons per hour) with a
drawdown of 25 metres, The total reliable yield from both wells
is 75 m2/hre (16,600 g.p.hs) or 1510 m>/day (332,000 gallons per
day of 20 hours pumping)s Roth wells are artesian, From further
drilling which we carried out at Curraghoo Beg, Glanworth, in the
old red sandstones, we have obtained a supply of approximately

50 ms/hr. (11,000 gallons per hours).

Therefore, following detailed examinations of the geological structure
around Mitchelstown and from the flows obtained from the drilling

by the Cork County Council, the old redstones are a proven water
supply source and that Mitchelstown town and district will be best
and most economically augmented from this underground sources

Two further sites have been selected for drilling in the sandstones
and these are shown on Map 5 at points A and B Reports on these

will be forwarded as soon as the'drilling has been completed,

DESIGN OF MITCHELSTOWN AUGMENTATION SCHEME 2

The existing Galtees Scheme has a design capacity of 1,591 m3/day
(350,000 gallons per day)es An additional 545 m3/day

(120,000 gallons/day) is supplied from Glenatlucky Reservoir giving

a total usage of 2,136 m3/day (470,000 gepeda)s It is proposed

to meet the Glenatlucky demand from Kiltrislane bored wells and

to provide for future development as well on a phased basis by
further well drilling, Pumping the existing wells for twenty hours
a day will provide a spare capacity of 964 m3/day (212,000 gepad.)
for future domestic and industrial development, This alone justifie

the development at Kiltrislane apart from any further drilling fox

water in the area (See Map 5)e

The reservoir site at Gortnahown 163 m. O.De (534 O.D,) is selected

there to give adequate hydraulic residual head in Mitchelstown towna

It means that the rising main and trunk main can be laid in the
margins of the National Primary without any wayleaves being required,

It also means that future bored wells can be pumped also to this -

site because of the configuration of the old red sandstones in this

arca., Again there will be only 1,136 m3 (250,000 gallons) storage
at the Tower in Garryleigh when Glenatlucky Reservoir is taken out

of commission, This represents just over a half a day's storage.

By constructing a 2,000 m3 reservoir at Gortnahown this will give a

combined reservoir storage of 1,47 days at present, Future

3

requirements will require an additional 2,000 m reservoire

Accordingly, it is recommended that one 2,000 m3 reservolr he

constructed at present with land acquisition to accommodate a second

reservolir heree.

B Y A L i
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The rising main is designed to take the safe yield of the wells,
Future wells will have additional rising mains to the reservoir,
From an examination of the bacteriological and chemical tests it

is intended to make provision for aeration, PH correction,
chlorination and fluoridation at the reservoir site - thus having
all the treatment processes at the site for any future water pumped
to the reservoir site, Arrangements can be made at the reservoir
site for gravity treatment of the water, and avoid the necessity

of duplicating the treatment if this were carried out at each of the

pumphouses,

'The trunk main from the reservoir to the Market Square in
Mitchelstown is designed to meet the requirements of the Chief Fire
Officer, ise, 75 litres/second (1,000 gallons per minute) at the
Market Square with a residual of 1.3%??%0 P.S.I,.,) at Mandeville Park e
the highest housing estate in the town (floor levels 134,15 m, O,Dy =
L4OY O4Da)e This is equivalent to a peak demand of 1,82 m3/minute
(40O gallons per minute) or a total usage of 2,618 m3/day

(576,000 gallons per day) e This means that the trunk main will

have spare capacity for any future well development in the area

(See Map 5¢)e

PIPE DESIGN:

Rising Maine 0 = 1,509 m3 (332,000 g.p.d.).
Pumping time 20 hours/day (ult,).
Pumping Rate 20.93 litres/sec,
Length 950 metres,

Head loss, 150 mm, B Class 15 AC; 7.6 metres.

200 mm. @ Class 15 AC; 1.9 metres,
250 mm, @ Class 15 AC; .67 metres,

Use 200 mm, Class 15 AC maine

DISTRIBUTION MAIN:
Constraints: 75467 litres/sec, (1,000 g.pems with a
residual of 20 P.S.I. at Mandeville Park,
Reservoir T.W.L. 534',
Q = 75.67 litres/sece (1,000 g.p.ms)e
Hydraulic level at Mandeville Park 148 me O.D,
(486" 0.D,)

Length 4,150 metres,

Assume 300 mm, AC main,

1,000 ¢epeMes through 300 mm, main gives

a loss of 343e ft4/1,000 or 3.3 metres/1,000 metr

Total
Head Loss 45 fte. or 13,70 metres,
Use 300 mm, Class 15 AC maine

---uu...--u.....nover/
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PHASING AND COSTS:

It is proposed to ring Mitchelstown Town with a 200 mm, AC

watermain (See Map 4), This is dependent on further well

development, including pumphouses and rising mains and on the

necessary funds becoming available., The second 2,000 m~ reservoir
will be dependent of future well development and rising mains also,

Replacement of defective services would also be carried out in the

3

future,

PRESENT DEVELOPMENT COSTS:

(1)
(2)

(3)

(4)

(5)

(6)
(7)

Provide E.S.B. 3 Phase Supply to Kiltrislane ... £ 10,000,

Complete development on both wells to a
dep'th of 60 MELIeS secveececensssqseconcssserains £ 15’0000

Submersible Pumps control house and access

road ono-oo-tono-ono-ootooo--ooo-o.o--cnoo-oncno

£ 15,000,

1,050 metres of 200 mme AC'Class 15 Rising
Main, including road restoration @ £50, metre.ee £ 52,500,

4,050 metres of 300 mm, AC Class 15 Trunk Main,
including road restoration @ £65, mEtre secscces £263,250,

Reservoir Site -~ access road and fencing eesveee £ 25,000,

2,000 m3 Reservoir and Treatment Works sesssesse £275,000¢

£655,7504

COST OF FUTURE DEVELOPMENT 3

(1)

(3)
(&)

(5)

(6)

2,000 m3 Reinforced Concrete, Reservoir and
ancillary wWOIKS sesersesnsncscdsancsescsncncore £22010000

Drill two wells, list and install pumps and

control hOUSE gsesessncssoscescessdoscinasniésdssd £ BOjCDO‘
Provide 3 Phase E,S5.B¢ 10 2 SiteS sesssssscsece £ 15,000,

900 m = 6" AC main (two legs) @ £30. metre.., £ 27,000
1,150 m = Bt Ac main @ £40, MEtTe sesesvascese ﬂ+6’ 000,

1,600 1in, metres of 200 mm, AC Main in
Mitchelstown Town, including road restoration £ 80,000,
@ £50¢ per MELTE ssascs0ec0000s0envecsessssecnso

Replacement of defective Services esesessscecscs £ 50,000,

£468,000.4

TOT AL cot-.ooaou---ooao-nno-o-n-oo--00-00°'£1)123b7500
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APPENDTIZX

1

SPRINGS AT GLENATLUCKY

PARAMETER SPRING 1 2 3 b
Appearance Clear Clear Some S5.S5. Clear
Temperature C 10 10 10 10
Colour (Hazen) /5 /5 / 10 /5
PH 5«82 15462 5497 5493
PHs 7478 7472 7498 7480
Langlier Index - 2426 - 2,10 2,01 1,87
Hardness 24 24 3 34
Temporary 12 16 30 22
Permanent 12 8 4 12
Alkalinity 12 16 30 22
Suspendid Solids 2 7 i 4
Orthophosphate 0.195 0,155 0,65 0,185
Ammonia 0,035 0,14 0.09 0.055
Nitrates 1,5 1.6 0,95 1,55
Nitrites Neldo 0,003 N.D, 0.0025
Iron N.D. N.D, N,D, NeD,
Copper N.D, NeDs NelDe NeDa
Zinc NeDg 0,01 NeD,o 0,01
Total Count @ 37 °C High High High High
i LY @ 22 0C 1y & " "
Total Coliforms 5 350 7 50
E Coli 250 50
Clostridium - + +

Examination of the four springs leading to the reservoir show that

the water from Glenatlucky is corrosive;

counts, including the presence of E Coli,

‘are high leading to algal growth in the reservoirs

has high coliform

The orthophosphate levels
As the reliable

yield of this reservoir is only 650 m3/day, it is evident that this

supply is not suitable for the development of a modern waterworks,
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ater and Efffuent Testing ANALYSTS AND TECUN[CAL' CONSULTAN'IVS Spccialiscd Reagenta
g)-terature Searches BRIDGE HOUSE, GLANMIRE,
. CO. CORK

Phone (021) 822288
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) . L - NI
t WEpORT ON ANALYSIS OF WATER SAMPLE LABELLED ... Glenatlucky Reservoin ... ..oeiee.e. -
d_@‘eceived on ....8./.]..0./.8.0......... Sampled on ,,.8/10/80 . ..., Submitted by ...eveeeeeins
x5)
!‘@ Reccived from _.Cork County Council, Lab. Ref. No.

‘ Anabella, . ... GRS
=) Mallow, ‘
» P I I U N RU R ) 623C

o) Co. Cork
%_:-‘D ) T o

2 CHEMICAL RESULTS EXPRESSED IN MILLIGRAMS/LITRE (p.p..ln.)
!S : CONDUCTIVITY 102 u siemens/cm

[ General Anneaianee  SAtisfactory...... Total Hardness (as CaC0j) P A T,V ISR ;
i_@(ﬁo1our i3 3 e veees A Hazen units, ..., Temporary (Carbonate) ....... 2B, . Walkesis s v e n s
B BSH 4 i a6 8 e EEE b s T LT Pormenent (Non-carbonate) Lahmgldo
= puspended Soiids ... negligable, ..., CAaTCTUN wveenrnnerraerereones.BeBmA/diiiees

Total dissolved solids -1 mg/1, Magnesium ...... C i s € 0 4 AR T — .

i"9A1buminoid-N o ki vl 0,02 mg/l, COPPET wvvrnerrsnrenes ....0.009 mg/1 .. ...
m wApmonia-N ...aeenes 002"‘9/1 Iron (Dissolved) eeeenead 0007 mall,
l_@tﬁtrite-N ...... P ,0;011 mg/1 Zinc SUURPTTURRRRS 1112} ¢ »
iDNitrate—N ]Zm‘ﬂ” Manganese ... veanvsnensaes 9:9]?.?‘9”.... .....
I

Diitoride (a5 C1) voenennn 20010 lead i less than 0.01 mg/l ... ...
5‘3)5u1p?1a‘.:e (as 504) ....... 50?‘3/] FREE COp ”0"‘9” .......
v Plio., aate (as P ...... ]5/”9/] T 92] ...............
!@Tom Alkalinity (as Cacgy) 25...19(1,  LANGLIER INDEX - S YL P :
l’-’9 EACTERIOLOGICAL
j-@Standard plats Count @ 219 1120/ml . Faecal Colifora ..... present/50 mls . .., e
i_'@btandar:l Plate Count © 37°C ,450/ml Faecal StrzptocrcCi covevavanannes
L gTotal Coliferm & 37°C .present{20.mls Satmonella vovvoen. onoen B8 8 5 A8 e w0 ¥ 353
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APPENDY 3B

Form No. 74
PHYSICAL AND CHEMICAL ANALYSIS OF WATER

e —

B
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J.J.BEHAN, : Southern Health Board,
Public Analyst Public Analyst’s Laboratory,

Telephone: Cork (021) 966555 Ext. 246 St. Finbarrs Hospital,
Cork.
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Submitted:by ........... B ST i, WO W1 =~ I
r ) A
Dr. P.B. O'Meara C.M.O. i Lab. Ref. No.
Room 702 ‘ - -
County Hall 571/84
CORK
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L "
RESULTS IN MILLIGRAMS PER LITRE

Appearance o B o e e s it S 50 G N WA AR R T S UGG NS S A G G S YO B S 007

y l 4 i e i eei i .. Colour (Hazen Units) ... ... ... .. 45

» ®

Turbidity (Formazin Units)

Conductivity at 200C .. .. ... 23

0.004 N

fuS/cm QOdour

U

Armmoniacal Nitrogen (as N) ... . pH

e

L..)

Langelier Index at 15¢C

U

Albuminoid Nitrogen (as N)

Nitrite Nitrogen (as N) ... ... ... LOOOI Langelier Index at 80°C ... ... .. = l 4
3.0 -

U

Nitrate Nitrogen (as N) Free Chlonne ... ... ... ... ... . ..

U

CRIBHAES TISTT™Y e s v oo T8 i s vor e v o TE] CHIOHNE v s o v e e VIV s s 0 56 8

\J

Sulphates (as SOg") ..l ‘O o wams anps e Se G5 B Free Carbon Dioxide (COQ)

)

o A, o s o s a O 12

Iron (Fe?*)

'

)

Total Hardness (as CaCOJ)

W

Total Alkalinity (as CaCO,)

T e v M R ——

Fluoride (F7) Copper (Cu?")

W

LLo.02 L

Oxygen absorbed from permanganate ... ... ... ... .. ... .. ...  lLead (Pb?*)
Manganese
solution in & hoursaf 299C .. 2 2 mgnu:tﬂd&—‘:) [0.02 ..
The Albuminoid Nitrogen level is high and indicates the presen
REMARKS: - of dissolved vegetable material. This results in high chloring
dosing to achieve a reasonable level of residual chlorine. In turn this
usually results in off tastes and is the most likely cause of the complain®
Cleaning of the sand filters if such are used, could improve matters. Algi
growth and breakdown is a possible cause of the problem. Treatment is

g gmw  gem gy pEe  mER == SERL_SEE o e T o W T
9 Y W 3 b

([ -
\J

W) .

l difficult unless the reservoir can be cleaned. Filtration of the water

~.¥) through activated charcoal would solve the problem

' but this is an expensive procedure. ... .. ZiEJ*-ﬁm ...........................................
) ' | 3., BEHAN

(Public Analyst)

- .
Ny
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APPENDIX 4

‘Fishy’ water

o .
. e re————

sickens town

A DEPUTATION from AMitchelstown was receiv

O’'Regan, acling county engineer

In a statement afrer the meeting. Mr Michae)
Hayes, a deputatun member, said he had 1m
pressed on \r O'liegan the concern o
in the southern il of the town at the quahty of
the water trom tlie Glonatluckey reservorr

The matter had Leen inentioned by him to the
northern committee of the county council n
Mallow last Munday, Lut the water still tasted loul,
and it was subening children and adulls.

“Miutchelstown people are aot” he saud, “pre-
pared to accept the <tatenient thar the waler was
up to EEC siandards and noy injuriour to healrh

“Tle deputat.on had recotnmended that the
Glanatluckey rerervoir be closed down ymme-
diately, cleanid out and fenced moproperly

Mre Hayes sad that Mr O Reian had agrved to a
sinall deputation at the coune) aflbices in Mitchels-
town on Thui <day i
Chr. Jerry Stevidy sad that Loth he and Clir.
Dick Fitzgerald had bren demanding that the

problem be sulved

He said he had a motion belore the narthern
commitlee on Mondiay last when the engineer had
stated that the water was suitable for doinking
and tests had shown 11 was nof a healtn hazard

But the people were not prepared to accept this
wilh sichness now alfecting the area.

The "fish taste” from the water
undrinkable .

Clir. Sheedy argued that private tests at four
ditferent labucatories indicated that i view of the
high level of cuntamination, the water was

{ the peuple

made 1t

ed at County Hall yesterday by Mr. J,

. prior to a meeting of the county council.

unsuitahle even when boiled

The Mitchelstown deputation also ncluded Dr.
Jack Grithin, who sard 11 was hi~ apamon that the
water wdas unsafe todrink ani s was shouwi by
the lugh level of sickness dinong *adults and
chuldren alter using it

Clir. Sheedy added thar 500 SIEnAatures were
handed to the count, engiecr and he had
demanded that the supply be cat off

The Glenatluckey resecvoir should he seid  be
cleaned 0w and a water suppiv o sovpht lrom
Mitchelstown Creameries unnd the problem s
sulved. '

"The fact that the \iuchelstown broaaeh of the
Red Cross are now delivering water doar 1o Joor
from a truck supplicd by Mitchelstown Creamen, e,
miahes a laugh ol the county counaill,”™ added Clir.
Sheedy.

“As awater and sanctary authority it will not be
tolerated

Cllh - Dick Fitsgerald said there Was serious
concern dal the taste and smell of the supply from
the Glenatluckey reservorr. .

He sa:id it has been ongoing tor ceveral weel.s
now. and it was clearty unfit for dumestic
purpases The public were worried that (1 maticr
had not been rectilied. and ndications were that
the pusition could ohtain for a loneg time ta rome

Augmentation from the Mitchelstown Creamery
supply would appear to be Lhe only feasible course
since, despile nvestigations and Lests, no hope was
offered of an early solution.
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APPENDIX 5

plell Mo, L 1 1 1 1
Pate Samoled L/11/80  5/11/80 &/11/80 141/10/%2 16/10/82
Appearianca 0. K. .k, \)ﬂH' CLEAR CLEAR
Colouy TH ..U TH. U - w -
Conductivity - - ‘ - & -
pesolids NOT NON b NONE NONE NONE
Total Dissolved )

polids 200 200 179 = s
pi 1 it Tl B Tl " Twdi?
s 3,070 - 7.36 7.93 7.82
Alkalinity 124 .20 120 139 137
PTotal lardness ] 2.0 140 140 - N
ffon Jarbonate

Hardne:s 16 () il - =
Amimonin L 05 .03 i) ND
Bt L. i3 / .U {8 5.l
Hilyitos (135 U L0073 i D ND
Ohilarides 14 14 J & - _
Sulpbatey ) 5.0 e = =
0=Pa, 02 o .02 0,025 0.035
Flaorid: - - e " -
ALluwminlion t- - - = =
Iron (Dissolved) 153 20 .33 = =
Manranese 03 <015 .N12 - -
Tiead L2 0R LO1 = -
Coppor 01 <L L0 - -
R, LU .09 L9 - -




UBEUBEUBEUBE UV

\J

VYUYW Y YWY

e A e e e e e B e SO e O B e e, R o e e o
U]

APPENDIX 5

Well Ho 1 ] 1 1 1
bactcriologrical 4/11/80 5/11/80 &/11/80 14/10/82 16/10/82
Std.Plate Count

¢ 207 70 i 48 60 -
Colitorm 0 0 0 0 -

Vs Bl | ik 0 0 U 0 -

s SEven U 0 0 0 -

)



i e e, A e s 3 O, e B B o ccmcon o]

B BN s T

(VBB RV REVERVEEVERVAEVE

9 9

APPENDIX 5

.

) 3

#.

2

Date Sanpled

L0/ 85

/10 /82 12/ 10750

16/10/32

Aopeanraiee CLEAR T AR cCTLAR CLEAR
Colour

Conductiviby 26

Denolids Hil | a
Pabad DIowinlyed

o Lids Z

el L. B By 5] 7,57 o)
s T o 7 7. 7.40
Allalinity ) i?sr a9 30
Tolal iridness LiYy 116 115 117
[lon Caroonate

hrdoeas 22 23 23 279
Amnaouin il Nl N NI
HWidrabes o hoail) Bl 6.2
i brd Lo N i M1 D
Chlovides %3, 5

S Llphatog
o 0.0 0., 026 0.0} 0.025
Pl ide
Aluminiam
Lron{Dissolved) NI B.05
Honeranoese M M0
Lead in ND
Coppoer MD ND
Zine i HD
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Weall Mo, ) 7 2 2

&

incteriological T/10/82 9/10/82 14/ 10/82 16/10/82

)

Std.Plate Count

&

g 2eh & 9900 32 & 3 N /A

@

DoLlllorn i U i 0
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APPENDIX o

DETAILS OF WELL CONSTRLUCTION

SRR IR R R R R U O OO

| [ S— n!”b! —E L ENA . _”L pu— | . -J!H—— -='H —m'J ﬁ_ H—Jwﬂ —mn‘- I-E.E j‘l—l—m‘u m.

Y

BORL No. L. BORE No. 2.
L2 40mm,
L .
300.m DTS mm .
] B 2300mm.
.,‘.W@nml
| &
250 mm,

N‘f\\ 240mm. 1D Branw Sw‘:-:.r.:_;. Casing To 3-96m. BR.G L.

[r 200mm. 10 BPrank STeEL CAsg To 10674 B.G L.
ROOmm. LD, Biank SteEer Casinag 7o |7-38a B.G. L.
F SOmm. OrPENn Hows TOo 6280w, B.G ).

7' 7

Borz No. 2.

D75mm. LD, Bramk SvwxeL Casiua  vo V707w, BAG.L.
300mm. LD, Brank SteEsL Casinag To 20734 R& ).
RAOO0Omm, OPEM Howx To 20-4Pm. BGI.
ZEOmm. 1ID. SrorTeEr PiasTic LinerR T 20494, B.G.L.
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Footage
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From

o

@

10"
18!
28!

& ¥ @

@

—

68!

& 9w @

80!

©

L[}

95"

%) 110!

L@

D J 140!

AN TN 1D /

Geological Log of Test Well 1

T

154
18!
28!
68!

80"

g5

119!

120

v ey e o i e e s

Made up ground - gravel and rock fill,
Hard packed gravel,
Fine sands, .

1" down gravels interbedded with fine
silty sand. The rock fragments are
mainly sandstone with minor limestones,

L} .
Pale pink coarse grained recrystallised

sandstone with minor layers of fine

grained purple sandsatone,

Pale pink coarse grained recrystallised
sandstone interbedded with fine grained
purple sandstone.

Pale pink coarse grained recryatallisad
sandstone with traces of limontite
staining on surfaces. Few fragments of
green sandstone,

Pale pink coarse grained recryatalliased
sandatone interbedded with purple fine
Erained sandstone.

Purple fine grained recrystallised
sandstone,

Pale pink coarse grained recrystallised
fandstone interbedded with purple fine

grained sandstone,

Pale pink coarse gralned recrystallised
sandstone with minor purple fine gratned

sandstone,
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From
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1657

Lot
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To
165!

175

165"

205!

APPENDIX 7

Purple fine grained recrystallised
sandstone with minor green sandstone

fragments,

Pale pink coarse grained recrystallised
sandatone interbedded with purple fine

grained sandstone,

Pﬁrple fine grained recrystallised

sandstone. &

Pale pink coarse grained recrystalliased
sandstone interbedded with purple fine

grained sandstone,

End of Hole.

e e® e



APTENDYX. 7

GEOLOGICAL LOG OF TEST WELL NO. 2.

I§3 I'ootage Description

pi

)

| 0 50 boulder clay - fragments of sandstone
£ and limestone in a red clay matrix.
IiE 50 55 sandy boulder clay - mainly red

L}

i sandstone rock fragments in the

boulde lay.

i u r clay
I:) 55 65 broken clayey red sandstone - rock
A head.
il 65 80 very fine grained recrystallised
lia purple sandstone - the sandstone is
S well cemented,
1 5) 80 85 . Medium grained, recrystallised,
I‘) purple sandstone with traces of red
s shale,

| 59 {

1 85 100 medium to coarse grained sandstone.
L 100 , end of hole.

%

. 0
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TABLE 1

SCHEME Estimated Type of Reliable Storage Capacity
Demand Source Yield of Available
Source
m3/day m%/day 52
QASTLE TOWNROCHE 1,395 Spring 3,068 1,318
BUTTEVANT/
DOMNERATLE 1,818 Spring 54279 1,046
CILDORRERY 263 Rored 455 100
Well
BALLYENTHAN/ '
DERRYVILLANE 739 Spring 1,370%% 518
1 ITCHELSTOWN 2,160 Stream 2,160 1,182
Impound,
Res,
GLANWORTH 493 Spring o 182
GRANGE/ 536 Stream 536 Nil
| JOHNSTOWN

¥ Spring Source at Ballykenly,
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Following the Drilling and Testing of Well No.
the drilling of Well No. 2 a difference of elevation of

Fal
AL
the standing water level in each well was noted (2.6M)

y

Well 1 and Well 2 are situate
seperated by a small stream. This suggested that the
Hydraulie Continunity between the two wells was very

slight.

wells is in the order of 16,600 gph and if these wells were
p ously for 24 hours they would produce 80% of
L
U

8,

ional water requirement for Mitchelstown.

At U Pr e 8 ¢ e
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Introduction.
Well Construction and Previous Testing.
Pump Test cn Wells 1 and 2.

Conclusions and Recommendations,

ne - Draw Down Curves.
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2 . Wel

1 Constructicn and Previous Testing

The construc

WELL NG. T.
15" I.D
128% 1D
8" I.D
6" I.D
Open K

casing and 1
well 48 136,
WELL NO. 2.
150 T..0
120 Tub
100 TwD
This well wa
the casing)
321t
A pump tesvt

and a yield

tion of the two wells i1s as follows:-
. Blank Steel Casing to 13ft. B.G.L.
. Blank Steel Casing to 35ft. B.G.L.
. Blank Steel Casing to 57ft. B.G.L.
. Blank. Steel Casing to 68.5ft. B.G.L.
ole at 6" diameter to 205ft.
water level was 1,.98M below the top of the
he cut saturated section of sandstone in this
5ft.
. Blank Steel Casing to 56ft. B.G.L.
. Blank Steel. Casing to 68ft. B.G.L.
. slotted plastic liner to 100ft. B.G.L.
s artesian (i.e. water flowed over the top of

and the cut szturated. section in this well was
was carried out on Well No.l in November 1980

of 11,000 gph was.established with a draw-dewn

of 35ft. The basic difference between Well No. 1 and Well
No. 2 is that Well No. 1 has an additional 101.5ft of
saturated cut section. Saturated cut secticn is the length
of well through which ground-water can enter the well,



= ~

3. Pump Tests on Wells No. 1 and No. 2.

The programme of testing that was carried cut is as
follows: -
1. 6/10/82 to 14/10/82 Well No.2 Pumping Well No. 1

Observing.

2, 14/10/82 to 18/10/82 Well No. 2 and Well
8§/10/82 to 20/10/82 Recovery Measurements.,

The pump in. Well No 1 was.an electrically driven mono pump

=
—
o

below top of
take is at 27.43 metres. The pump in
Well No. 2 was at. 20 h.p. submersible pump wun by an

electric generator. The top of the pump was set at 25.6M

D

N

(below top of casing) and the pump intake was at 26.82M

The water levels in the wells were measured with an
electric water level indicator and. the pump discharge was

measured using in-line flow metres and checked occasionzlly

wm
=

into measured containers., The draw-dewn measured and pump
discharge was measured by the contractor and checked by
the Councils own staff. The data was presented as depth
of water from the top of the liner and the readings on the
accumulater flow meter at varying times. These had to be
calculated to actual draw-down levels and the pump

discharge to gallons per minute. This interpreted data

is shown in Appendix 1 as actual draw-down in metres and

)

£
[

(D

pump discharge is gallo: .

s per-minu



When the cata is examined in its
of comments should be made, The first

involve 2 well and

w

the pumping of No.

The draw-down levels wer

e not recorded

for C minutes in Well No.l.

meter. showed considerable

~
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time whiech should have

but did not. This wculd.sug
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with the meter z and while. this
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This

rate

03]

€M

constant pump

]
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down to two periods

ls by & measured container,

ar as possible

format a number
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o]

of the pumping
observing Well No.l.
very systematically
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irst
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t
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draw-d
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™7

was problems

was checked at

) the end

in pump

error
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for errors in

verage the recordings

pumping at reported

basically is broken



Elapsed Time 90 - 6825mins Q = 123gpm
(meter checked by Council at 12lgpm)
Elapsed Time 7035 - 11235mins Q = 126gpn

b
i

Cn examining Table 2 cf Elarg

(=5

cF

ed Time - Drawdown curve

n

can be seen that stabilisation was not achieved for

[

I

(4]

required 72 hours although. after 1000 minutes of elapsed

time there .are strong indications that stabilisaticn is

draw-down of almost. 24 metres, It 1s interesting at this

time to compare.the results with the projec

‘91,xi.gpn/ftnL,Da As we are dealing with a 12" diameter well
(well screen will not effect the diameter in this case) the

yield is 10% higher than would be expected from a 6"
disameter well and hence the permeability in Well No., 2 is
approximately 10% higher than in Well No. 1,

While Well No. 2 wes being pumped, the draw-down was

being observed in Well No. 1 and this has been plotted on

3

er (Table 1). The 24M draw-down in Well

o3
"

a

e

semi log grapl

No. 2 preduced a draw-down of 2.1M in Well Ko, 1.



for the second stage of the pump test a pump was
installed in the No. 1 Well and both No. 1 and No 2 Wells
were pumped together. This data on draw-down &nd pump

discharge was recorded in the same way as

£}

phase and the results were then converte

e in gpm. This data is shown in

1 it can be seen that the punp discharge
varies. -~ due at- times to actual. variations caused by
closing the.valve and at other times by meter reading
he variation in pump discharge

calculated cver longer periods in an attempt to obtain a

better average reading. The average readings are as follcws:

WELL NO. 1 -~ PHASE 2 PUMPING

&3

Eilapsed Time (Mins) PUMP DISCHARGE RATE

2l = 4560 180gpm

48 200gpm (meter checked)

kg 171gpm (meter checked)

111 173gpm (meter checked)
220 - 2525 173gpn

268 197gpn (meter checked,

1429 191gpm (meter checked,

1740 197gpn {(meter checked,
2835 = 3556 171lgpm

)
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The readings above at specific elapsed times ar

checks carried out by the Council at the time stated..

ph of draw-down and elapsed

jai]

can be seen .from the gr

time (Table 4) that while the well did not stabilise, it

(.
'_,,J
r_\
w
Gl
-
'_J
O
-
=3
"
v
m
R
m

showed definite stages of approaching stabi
are breaks in the draw-down curve which reflect not only

changes.in. the pump discharge in.the' well but glso

e readings tend. to be lower than spot readings. The

is to be conservative and use a pumping rate of

@)
)
l‘;l
€
ck
‘41
(@)
pad

170gpm i.e. 10,200gpm. with a draw-down of about 16M. The

Kal

o

(= the well

=

first pump test, which was. carried out just a

wag drillied, gave a yield of.11280gph with a draw-down of

o

he variation between. the original pump test on

51

—
=
»
@)
e
.

e

this well is that the 1980.test gave a specific capacity of
322gph/ft.D.D, while with Well No. 2 pumping it is 196gph/ft.
D.D. There is still room for further draw-down in Well No.l

of about 2.5M which should allow for the pump discharge to be

Is

5 —An A alAmetnThoat
increacsed sgomewhat.

D

The second phase of the pump test was carried out on
Well No. 2. The pump was not stopped from the first phase.
The problem with the variation on the meter readings of
pump discharge still occur and as previcusly we have had to

23
=

average them.



Well NO. 2. Phase 2 Pumping

hlavsed Time Pump Discharge gpm
0 - R22mins l22gpm
22 -  A0mins 127gpm
22mins 101lgpm est.
26mins 130gpm est.
S2mins 120gpm est.
40 - A80mine 110gpm
56mins 119gpem (meter checked)
173mins 117gpm (meter checked)

[Barre

=

115gpn’

l__l
S~

(meter checked)
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(meter checked)
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116gpm (Barrel)
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114gpm (meter checked)
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A
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(meter checked)

4452
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1
N
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The readings abcve at spécific elapsed times are spot
checks carried out by the Council at the time stated.

It can be seen from the graph of draw-down v elapsed time
Table 2 that the well did not properly stabilise. It was

not far from stabilisation but it would appear that apart fr

Llm e o ~ porii a2 ~~ ~ + ~ 3

the proolem €1 wWnatl the pump alscnerge snoulLG Ce; ‘Lnere s
il Fom, e T ~ ot s s o 4

noew & Breper relationshlp pelween tThe pump Qrschearge ana



araw-down tvowards the end of the test. This cannot be

related to variations in pump discharge in Well No.l
either. When the average pump discharge increases
from 110 to 117gpm the draw-down decreases by 3 metres,

e

with an increase in pump discharge the draw-down should

aw-down and

k=

increase. We therefore have doubts about d

¢ reading in this part of the test. The

e pump readings are sometimes higher, sometimes

25M ., It would appear that the maln effect that The

pumping of Well No. 1 had on Well Ho. 2 was to increase
the draw-down by about 1M for a discharge of 6,600ggm.
This would suggest that the % of recharge that Well No. 1
is obtaining from the direction of Well No. 2 is greater

recharge that Well No. 2 1s receiving from

the direction of Well No. 1. The recovery data was

W

recorded for Well No. 1 (Table 5). However as the dipper

n more than a few

[

was stuck it was not possible to obta

[t 1s doubtful if any reliance can be put on

-
m
m
O
|_I

liis!
1)
=

these figures except to say that it did recover at a
somewhat faster rate than did Well No. 2. The recovery
curve of Well No. 2 (Takle 6) is typical of what would be
expected in the sandstone aquifer.

P

Water samples for chemical and bacteriolcgical analysis

were elso collectsd. These analivsis are shown on Tables &

3 + 7 _— 1 =17 3 f

and 9 as well as the analysis of samples collected from
b 7.7 R T EN M - % e s g R e LR B

Welil NOs L 17 4A5E, 1NE WETLEY QU&a_LZ Gy 15 Cﬂ_CC_




on both wells and there is only minor differences between
the two wells. The water quality over the two year

period in Well No. 1 shows an increase in nitrate and

different laboratories were involved, one in 1980 and the
Councils own laborsatory in 1982 and the analyitical

e ¢ & & 0 e O ® &
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Cenelusions and Recommendations

The standard of recording of the observations by
the contractor was poor during this pump test. It was
not up to the standard that would allow us to make

precise statements regarding well lds but it allows

M

e

us to make reasonable e2stimates. There 1s 1little

point in placing a pump in a well and.ru:

5

i
=
(01!
|
ct

witheut making accurate observations o

The results of the pump test correspond to previous
predictions as to what should have occured. The inter-
ference between the two wells was minimal and they can
be both pumped together without one taking the water from
the other well.

With both wells pumping Well No.l yielded 10,000gph

P
with a draw-down of 16M and Well No. 2 produced 6,60

—+

the si

[®)
@)
Hy

e

=
w

with a draw-down of 25M. The total yie
16,600gph, almost 400,000gpd which is 80% of the required
jditional water from Mitchelstown i.e. 500,000gpd
The next phase of the development is to obtain the
additional 100,000gpd.. The most attractive option is to

obtain the water from the existing site i.e. by deepening

Well No. 2 by 100ft. It is possible that 4t could be done

+ e 1 7 & T2 7
without removing the 10" plastic liner, by drilling
through it with an 8" or 9" bit.

Wel 0. 1 should not be interfered with as if the



6" liner is removed then it is very likely that the
well will collapse. If both the wells could be pumped
into a sump cn site then it should be possible to use
Well No. 1 as it is presently constructed -

i

alternatively a well could be drilled beside Well No. 1.

[}

The construction of a small sump on site wi
it would do away with the necessity of two rising mains
to the reservoir.

It would alsoc be advisable to develop one o

h

on one o

existing site would require that the pumps be working

P

for 24hours per day. This additional site would also

further evaluate the aquifer and would also be a reserve

-ty
£

they had problems with
their own water supplies.

The existing industries in Mitchelstown depend on

=

their own well for their water supply. They are

ties of water from the limestone

-

extraecting large guant
aguifer and if the aquifer was to be polluted they would
be in serious trouble. At this time the Council have

£ 1 o
] t

make provision for stand by facilities for the local

industry if the local .industry required it and were willin

ot

to ;ﬁd 5

™



The budget costing of the various works recommendeqd

abhove are as follows:-

li

1. Deepening Well No. 2 by 1C0ft. £600.00

2, Drilling of new well

|
h
‘t\
o
&)
[
1

Well No. 1. =

. rilling of Well on new site

plus leand purchase = £4,000 -
L. Testing of New Well at original

Site. = £4,000 -
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PUHM ST

SEARCHE AREA LOCATION & No: MITCHELSTOWN A" BORE QRSERVATIO s

EOIE DIA. & DEPTH: 6" 62. 48 DEPTH OF PERMANENT LINER: 20, 8M N
HOLE DATUM o= LEVEL: S
RATE OF FLOW, COMMENCEMENT OF PEASE s el FINISH OF PEASE: .

COMMENCTING DATE: 6 . Al

= JORE . e v

FINISHING DATE:

13 -

—d B

10 =

e

NOTES: NO. I. BORE - OBSERVING NO. 2 BORE PUMPING
X  DRAWDOWN NOT RECORDED AS PUMP BEING INSTALLED
PUMP DISCHARGE REDUCED
PUMP STOPPED.
[ro—
READINGS FOR +OBSERVATION/EXODICEIME HOLE
- *DRAWDOWN JRECOYREY
i - E f
- ; Lepsed Rate Lapsed _I Rate
Date | tim G LT, of Date Time G.M,Ts st of
E o Flow (mL;S) “\’T:; == Flow
Stending Water Level 1.98 | B i
Sterting time 15.15 { GEM Crl

I 6/10[ 0.5 . 2 - | 6/10 26 5 e :

{ 6/10 1.0 = - - 6/10 28 | - - -
4/10_ 1.8 = " - [ 6/10 30 - - -
6/1d 2.0 L % “ 6/10 32 - - N
f"n,’l{r\ 2:5 - - - 6/1'7' ’36 - - -

SENE i M T - = = 6/10 L0 15.55 0.91] -
L0 305 " 6/10 Ly - 5 =
6/10  J,.0 - 1 6/10 L8 16.03 1 0.97 -
6/1q L.5 - - - 1 6/10 52 16.07 ) 1.000 -
6/10 5 15.20 0.10 = [ B/10 56 - - -
6/10 S B s R YT 60 16151 1,07 -
6/14 7 o - - | 6/10 65 - - -
b/1¢ 8 - - - | 6/10 70 N = .

A /11 g - - - 6/10 5 = - -
/1 10 15.25 0.35 - 6/10 80 16.35 1 1.13F -
a0 11 . - - 16/10 90 Lhod b doelal O om0
6/1d 12 " B - tanol 199 16 551 1. 511

__A/1d 1L « . oV 6lta ] 119 17.05 1 _1.231 -
_6/10 16 - - - 6/10 120 17.15 1. 25 -
fy i 18 - . , £/10 1 1Lo 15961 1 58l o
£/10 20 " , - 1 6/10 1 160 17.55 1 .39 -
w6/10 22 - - = 6/10 | 180 18,15} 1.36] -
6/14 20 i - - 6/10 200 18 . 35 1 .30 _

- #Delete as appropriate




S Lol nediond)  onbod LU LN bL

LR SRRSO S JNE Wi 5 T K8 B L, U o SO O 5 .

T ORSERVATION

SEARCH AREA LOCATION & ¥o:

READINGS FOR *OUBSERVATION/PREBUCCIRN HOLE
#*DRAWDOWN /RECOVERY
- =
Tansed wara. | Rete Lapsed ... | Rate
Doke | Adme | Bl £2;§£ of | Date | time | G.M.T. ?2:23 of
(mins) Flow (mins) o Flow
6/10 230 | 19,051 1,411 - 8/10| 299C [ 17.05 | 1.861 -
65/10 270 19.45 Lol = 8/10 2240 9,15 1.88 .
6/10 310 20.25 1061 = | 9/10 2490 1.25 1.90 -
6/10 360 1.21.05 1.481 - 9/10 3740 5.35 1.91 =
6/10 200 | 21,15 1,500 - 9/10 3090 9.45 1.91 =
16/10 430 | 22.25] 1,511 - 9/101 4315 1 15.10 - =
1 6/10 /70 | _23.05| 1.54) - 9/10 1 4495 | 18,101 1,92[ -
[7/10 | _ -530 0.051 1.561 - 10/10 5370 8851 1.97F = |
t7/10 | 590 1.0% 1.581 - 10/10 | (5875 17 .10 1.97 5
7/10 | 550 2,05 1,60 = 11/10 ] 16795 8.30 1.97 o
G100 | grg |  3.050 1621 - 11/10]| "6825 9.00 | 1.97] -
(/30 1 770 4.05] 1.63] - 11/10| 6960 | 11.15 | 0.94] - | XXX
7/10_}{ g30 5.05) 1.63) - 11/10 | 6967 | 11.22 | - -
7/10 | 890 6,05 1.641 - T1/10 L 6997 | 11,52 1 g.91} =
7/10 950 7.05] 1.65] = T/} "u0s [ .42.00 1  0.85] -
7710 7010 8,05 1.66| - [T1/10 ] 7020 12,15 | O,82 =
2410 1050 | 8,451 1.661 - 11/101 7035 | 12.30 x -
7/10 1080 9,15 1.5671 - 11/101 7065 13.00 i =
| 7/10 [ 1110 9,45 1.68!0 - 11/1040 570095 13.30 1.73 -
7/10 7130 | _10.05] 1.681 - 10 /10] 7128 | 14,00 1.81] -
7/10 | 11701 10.45] 1.691 - 11/10) 7155 | 14.30 1 1.89 i
7710 1230 | 11.45 1.70( - Ll L0 (2L a. | 15,30 1. 1.9k A
7/10 T80 1 18.08] 1.70] = 11710 7275 | 16.30 1,97 -
7/10 1 1290 T2k 5 1.70] - 11/101 7370 18.05 2.02 -
/10 1 1350 13.45 1.70] - 12/10] 7725 00.00 2.07 -
7/10 11390 14.250 1.72] - i 8165 07.20 2.08 -
7/10 1410 14,45 1.72]1 - 12/10 8235 08.30 | 2.08 -
7/10 (1470 15,45 1.72 12/10 8295 09,30 2.08 -
| 7/10 1490 16.05 1.73] - 127101 8355 10.30 2 b -
7/10 1530 16.45 1. 93] 12/10 8415 11.30 g .08 -
7418 1610 18.05 1,751 = 1270 8475 12.30 2,08 -
sl 1730 20,05 1,76} = 12/10 8535 13,30 5.08 =
7/10 1850 22.05 a0 = 12410 8595 14.30 2.08 =
8/10 1970 00.05 77 = 12/)08 8655 15,30 2.08 =
8/10 2050 02.05 1.97] = 12718 grle | 16,30 2,08 %
8/10 2290 05.25 1.80 12710 8895 19.30 2,08 =
8/10 2475 08,30 1.82] - 13710 9165 00.00 2.08 =
8/10 | -24901 08.45( 1.82] - 13/100 9645 | 08.00 2, U8 -
5/10 2535 09.30 1.82] = 13710 9675 08.30 2.08 -
 2/10 1 25951 10.301 1.84| - 13/10] - 9735 09.30 o.08] =
8/10 2655 11.30 1,84 = 13/10 9795 10,30 2.08 -
8/10 2715 12.30 1.841 - 13/10 9855 11.30 2.08 =
28/10 2920 18,59 1.85) - 13/10 9915 | 12,30 3.08 B
8/10 27751 13430 1,841 = 13/10] 9975 13.30 - B %
8/10 2835 14.30 1.85] - 13/10| 10035 14.30 = -
8/10 "2805 | 15,30 185 - 13/10] 10095 15,30 = -
8/10 2055 16,30 1.86] - 13/10] 10155 | 16.30 - -
8/10 2985 17.00 R |




PUMPINDG TEST RECORD SHEET

SBARCH AREA LOCATION & Ho: (ITCHELSTOWN 10" BORE NO 2 PUMPI

EOLE DIA. & DEPTH: 10" BORE (N0.2) 30.4M  DEPTE OF PERMANENT LINER: 20.72M

EOLE DATUM: e LEVEL: -

RATE OF FLOW, COMMENCENENT OF PHASE: FINISH OF PHASE: o

COMMENCING DATE: 6 - 10 - 1982 _ FINISHING DATE: 14 - 10 - 1982
2.30.

READINGS FOR #0BBERWADDOY/PRODUCTION HOLE
#*DRAWDOWN / REXREBRE
P |
i & { . - a %

s Lepszed ! Rate Lepsed 2 Rate
 Date | time | G.H.T. A of Date time G.M. T, LE'L'GW i
E (mins) i T Flow (mins) T Flow
Standing Water Level 0.1 | I .
Starting time L5l GFI GFM
C6/10t 0.5 115.155]). 6.20 7 1 6/10 26 751 P23.10] ¢

¢ 6/104 1.0 151601 71.20%F 2 3 6/30 28 15,43 122,681 2
6/101 1.8 115.1651 13.95 ? 6/10 30 19,45 (#0200 %

! 6/104 2.0 151 70 16,20 s 6/10 52 18,7 127,88 ?

L A1pd 25t 15:175 .80 ? 6/10Q 36 18,51 180060 7

P A/10) 3.0 15,1801 19.72 7 6/10 10 15,55 | 21.521 72

¢ 6/10 2.5 15.185 20.98 ? 6/10 Lh 15.59 i ?

L 6/101 Mo 15.190 % 21,55 7 1 6/10 L 16,03 120528 7

i 6100 In5 15.195 22,85 2 6/10 52 16,07 1 2]1.57 ?
6/10 5 15.20 23.88 § 14/10 56 A1 t81.065] 2

X{ €710 b 15,471 25, 42 ? 6/10 &0 16,45 [2L.75) 7
I 6/10 7 15,22 25, L2 ? 6/10 65 16,20 {21,961 7
e WVET: 8 15.23 25, k0 9 | 6/10 70 Th.05 (el:6]
X1 6/10 9 15.24 25,42 ? 6/10 72 16.30 [ 21.33] 7
i 6/10 10 15.25 2840 P 6/10 an 16,35 j21.09 Z
_A/10 i1 15.26 25,42 ? 6/10 5 90 1645 V2 121 BG
_6/10 i 15,77 25, 42 ? 6/10 1 100 16.55 §121.301 127
6410 il 15.29 25,42 ? 1 6/10 f T10 17:05 121,50 127
4410 16 15,31 25, 30 o 6/10 120 12215 121 . 58] 127
| 6/101 18 15.33 24,92 ? 16/101 4lp 1737 {21,821 107
6110 20 _15.35 24.65 ° 1 6/10 1 160 17.55 121.83] 127
l A/10 22 1537 2d.31 2 16/10 4 180 18.15 123.97] 127
lsazin0l 26 [715.39 24.00 ? 16/10}) 200 | 18.35 122.601 127
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AREA LOCATION & Np- MTTCHELSTOWN 10" BORE (NQ.2) PUMPING

By

READINGS TOR #BSERWABION/PRODUCTION HO
*DRAWDOWN /BECOVERK

| T |
T.a1 | Wt &5 Haae Lapsed | thea Water RaEe
Fime | CILT. | goicy | of Date | time GMLT. oy oo ox
(mi:s] - Flow {mins) Flow
ol 111151 8.30 23,881 126 |
Q11175 G. 30 Eo. 80 105 |
Q] 112351 10,30 24,08 120
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UMPING TEST RECORD S HE

- »1 {00y TTUDTN A (DA cr 99
SEARCH AREA LOCATION & lo: MITCEELSTOWN NO 2 (10" ) PUMPING ‘.‘PnAS{_AL

" HOLE DIA. & DEPTH: 10" 30, 4M DEPTH OF PERMANENT LINER: 20.72M
EOLE DATUM: o LEVEL: i T |
RATE OF FLOW, COMMENCEMENT OF PHASE: B FINISH OF PEASE:
COMMENCTIC DATR: T3 e 1) - 1082 FINISHING DATE: 18 - 10 - 1982 r
NOTES : OF PHASE 1 - PUMP NOT STOPPEL
X
XX
XN
READINGS FOR *QRSERVALZRY/PRODUCTICN EOLE
DRAWDOWH /RECOVERY
i DREW ] i
E l {. . o ' bow | .. |
o Rate ensed .| Rate
Date T ] of | Date | time | G.H.T. fa?”;l of
i —— e A Level -
1 | Flow (mins) ) | Flow
"i Standing Weter level {D.D,
Sterting time: 11,15 GPM GPH
14710 0s5 111,165 [,24.34 | 135 V127101 @6 L loskd - 127 %z
1L408L te8 . 131,364 8 24,09 F 135 1144301 28 Aledd 121,800 127 !
BL08 ah . 3311068 0 Bl Hd ) 135 15740 2 115 129,308 157 |
14/1Q4 2.0 1t.290 | 24.345 + 135 L9710 32 1147 123,301 127 (XXX
TA/T8E P 11,175 2L«10 135 112/10 36 diloSl V2d.F1) 127
LA/16F 2.0 11,180 § 24.17 | 1535 {314/10)] Lo 1198 1l 98] 127
14/10F 3.5 11:18% 2419 133 114410 L)y 11,59 424,291 118
14/10¢4 1.0 11 :190 24:23 135 112410 18 a7 1
14/100 1.5 11.9945 + 24.26 { 135 11./18 2 12.07.{24.31] 118
14710 5 11.200 | 24,31 | 122 114/10] 56 12.31 124,35 118 | XX
14410 4 11.210 y 24,38 | 122 {14/10] &0 12,16 24,451 135
14/10 i 131.220 24,38 122 112710 6 12.20 12/4.55) 135
14 118 3 11,2230 | 2u 58 | 128 [74/10 70 12.25 20,621 135
147340 9 21.240 | 24,65 1 122 [14/30] 7 12.%0 124,601 116 [ZXXEX
140 18 11.260 § 24,75 | 122 1147100 _8n 12.35 [24.541 116 1116y
1AL 00 11 11.260 2L.83 L2 1144 vp) - 90 la.45 124,611 116 {=°
Litial 12 11270 ¢ .24, .90 | 138 Ulirgy - e 12.55 §2/.700 116
14/30] 1L 11.290 1 25.00 } 122 17,/10) 110 13.05 124761 116
14/10 16 11,318 71 25,17 L 100 f1. 71061 190 e A L.201 216 }
14/10) 18 11,330 40 25,350 % 100 L1.0/7048 19 1325 123 87 Jaf 1
14/10 20 2L.750 7 25.50) 10U Fq//Mpt 160 el RCIEY:
_L4/10} 22 11,370 | 25.85 | 100 |14/10] 180 1418 J24.,02] 105
147100 2k 11,390 - 127 §1/4/10¢ 200 14.35 124,01} 105
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PUNPING TEST RECOGRD SHEET
SEARCH AREA LOCATION & No: MITCHELSTOWN NO I (6") PUMPING PHASE 2
HOLE DIA. & DEPTH: & 62,48 DEPTE OF PERMANENT LIIER: 8M
EOLE DATUM: LEVEL: -
RATE OF FLOYW, COMYENCEMENT OF PHASE FINISH OF PHASE
COM/ENCING DATZ: 14 - 1 1982 FINISHING DATE: 17 - 10 - 1982
WeEe & DOUBTS OF RELIABILITY OF DIPPER READQ:
XXX DISCHARGCE CHECKED - 200gpm (COUNCIL) |
LXXX (COUNCIL)
IXXXX
RELDINGS FOR #OBSERYATIONYPRODUCTION ECLE
*¥DRAWVDOWH /EEGONER Y
| Lapsed ! — Rate Lapsed I
Pate | time | GJLT g of | Date | time G.M.T, | [BVeT
e & Level o v Level
(ming) E Flow (mins)
-1 Standing Water Level: 2, D.D.) T ‘
Sterting time 11.1 : |
147100 0.5 (11,155 - ? liu/i0] 26 V1,43 419,36 | 233 | &
147100 1.0 § 11,1601 - ? 14/10 2 11.43112.58 | 233
14710 1.5 11,1651 5.36 H 14/10 30 Pl ln L1090 | 237
lf,i,,{lO 2.0 11,190 . ? 14710 3D Y1, L7 112 ©h | 2060
14/100 2.5 }11.175] 6.26 ? 14/101 35 11.51 113,101 200
__LLLJQ‘B:D 11,180 6.8l ? 1A 510 L0 1188 113 9. | 200
1410 3.5 11.185 - ? 14/10 Ll 11.,59113.201 200
14000 Ju0 11.190 £.97 2 14/10 L8 12,08 1841 1 18] |1%% I
1L 10 1w 11,195 T3 ? 14/10 52 12,07 113,55 | 181 .
14414 5 11.200 - ? 14/10] 55 12,11 013,691 181 1(200M)
WYyl 6 11,00 F F.6] ? 124470 60 12,15 113.85| 18]
EEY 1 11,2001 &8.01 ? 14710 6 12.20 14,021 215
140 ... B 11.230 7 8,51 7 _14/00[ 10 12,25 14,141 215
T 1 9 11.240 | 8,88 ? 14/10% 7% 12.30 14.281 215 Jiyqqy)
1./1g 10 11.250 " > 117101 8a TRAVSIERE O ELIE
1.4y 10 g 11,2604 9,59 1240 {3,/101 90 12 48 117 80l 190 bywxy
14/10 11.270 1 9.86 {240 13/7104 100 NN VAL |
b 14/1d 14 11.290110.13 1240 1j4/10) 110 13.05114.86 | 150, jAXXXX
¥ 1/./10 16 11.310110,43 1240 11//10% 120 13.15114.96 ] 200 [XXXXXX
o kg 18 11.330 1 11.23 240 14410 1h0 18 3% 118 17 o
¥ [0 20 L1, 350 1 30,71 1240 {17960 60 13,55 NE 29 =
17410 @2 11,370 ] 11.94 {240 114/101 180 i 08 14 40| 9
=g fid . Ph 11: 398 | 12156 240 1il1ol. 200 14.35 115 50 2
*Delete as aprropriate
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PUMPING TEST R

SDARCH AREA LOCATION & No:_  MITCHELSTOWN NC T 0! BOREZHOLE

" HOLE DIA. & DEPTH: 6 62. 48 B R mOMRR 20.8M

HOLE DATUM: . LEVEL:

I =y

RATE OF FLOW. COM/ENCEMENT OF PEASE: FINISH OF PHASE:
- g A - -

COMMENCING DATE: 18 - 10 - 1982 FINISHING DATE: 20 ~ 10 - 1982

e 2 ] e sl ] ] NTDPERE QMIT T o L 70N
PUMP STOPPED @ 8.3Chrs ON 18/10/'82 - DIPPER STUCK @ 6.,79M.

N N N NN N N M

DO 20 0 [0 O Do 00 10000 |00 |00 0

READINGS TFOR FURGEIVEILYK/FRODUCTION EOLE
XDTAWAENE/ ERCOVERY
é
i . - . .
o Rate Lapsed Wetar Rate
1 Date of Data time GOL.T. | - ‘:::1" of
S 5 Ve =
Flow ! (mins) (1) | Flow
TR
o N# o
St Ll {_“’wf :
. = T =
18/10 0.5 = 11.8/10 ¢ 26 B - p
L1 and, 1.0 - 18/101 28 _
t18/101 1.5 = (184101 30 = i
18/10) 2.0 P 118/101_ 32 s
18/104 2.5 = 18/10 26 =
18/101 3. - 18/10 Lo S
8/101 3. - 18/10 Ly -
- ! jl - L@ 10 ,’18 -
of I - 10 52 E -
0 % 7 56 -
:
i}
1
]

O [ i D e
i
- H'_...I PG e A ) IR S OO Y

£, B
00 Joo (oo [00i0o joo e 10 |eo Do 00 |00 [0 00 [0

50 s

o @l ian ] o B e win fl e Th 4S8 o
1
-]
!

Pt T T T e T
ST S SV S S S Y N (T

o I8 gl el ) i i Lo}
=%

Vol 2 bl b

e I e e B e i o (N N D N

g3
1
.!2 - '] ‘ﬁ“ JIG =
L " 18710 110 -
/1.0 16 % 18710 120 13,39
] Q‘/Tﬂ 18 S 1 IO 10, 13059-
18/10l 20 % 18/101 160 1l .93
B '/TD 00 _ 1 10! 184 14,36 L.16
1% 2/10 AN - 18/10) 170 | 14.29 Ladi]d
*¥Delete as anpropriate
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SEDARCH AREA LOCATION & Ho:

s

READINGS FOR HOBRERVATIAN/PRODUCTION HOLE
*BRATRW/ RECOVERY

~ Lepsed ) Vi Rate La:?sed ] — Rate
bate time G.M.T. e of Date tine G.M,T, I . of
R evel 1 i 3\ Level
(mins ) Flow (mins) Flow
)
18/10 172 | Lhadd | 4.086 - -
LBi10 LY 14.451 3.98 d
18/10 178 | ld:h8 | 3.9 - | |
(I8/I0| 180 | 14.49 - -
18/10 T85 | 14.54 | 3.791 = ]
18/10 198 106,00 1 2.65 L .~ i
18/10 207 | 15.26 LT |
18/10] 211 | 15.30 1] 3.35] - |
18/10 595 | 15,44 | 3.14] = | >
18/10 527 | 1%, 4é - = 3
18/10 241 | 16,001 2,961 -
18/10] 256 | 16,15| 2,78 | =
18/10 | 267 16.26 | - -]
18/10 | 271 | 16.30 | 2.64 1 =~ |
18/10| 631 [ 22.30 1.10 -

(1857107 1251 g8.30 | 0.361 - - |
19/10| 1351 | 10,301 0.26 1 ~ | | :
19/10 1831 18.00 g o e [ | r
'20/10] 2711 | 10,40 +0.30 1 - |

] ;
l |




PUMPING TE ST RECORD SHEEBET
SEARCH ARBA LOCATION & No: MITCHELSTOWN NO.2 BOREHQLE (10%)

“HOLE DIA. & DEPTH: 10" 30, L0OM DEPTH OF PERMANENT LINER:

EQLE DATUNM: I LEVEL:

RATE OF FLOW, COMMENCEMENT OF PEASE: - FINISH OF PHASE:

COMMERCING DATE: 18 - 10 - 1982 FINISHING DATE: 20 - 10 - 1982

e

KOTES::

READINGS FOR %OSSZRVAGEON/PRODUCTION EOLE
KERAWDRYE /RECOVERY
, Lapsed — Rate Lepsged et Hate
Date | time | GJLT . £ | Date | time GLT. | JEET| o
(ming) | ‘bvl . Blow (mins) ”:Tl;: Flow

Stending Water Level . b5

Sterting time 1l 59 t i
I8/18 ] 0.5 & 11,5951 20.00 - 18/10L 26 19,24 5.05
18/10 1.0 12,0001 28 .45 - 18/10 28 1927 5.00

8/10 b 12.005 41 13.80 = 18/101 30 12.29 L. 96
18/10 1 2.0 12,0101 11,50 | - 18/301 32 2.3 .92
18/10 2,5 12,005 9.90 | - 18/10, 36 12,35 .84
18/10 1 3.0 19,0804 8,20 - 18/101 1o 12.3 L. 77
18/10 3.5 12.025 7.9/ - 18/100 Ll 12,43 4. 70
18/10 1 .0 12,030} 7.40 |} - 18/10f L8 12.4.2 fabo,
18/10 L5 120858 7,00 - 187101 52 - L b B
18/10 5 12.040f 6.70 | - 18710l 56 12,55 1/ 5]
1 18/10 & 12.050 1 _6.35 | - 18/10F 60 ig,59 14 d

8/10 ! 12 .060 6,00 - 18/10 65 13.0/ /. 36
18710 3 12,070 5.88 - 18/10 70 13.09 =
1.8/10 ) 12 .080 5.5 - 18/100 175 13,14 Li2d
18/10 10 12,0901 5.68 | - 18/101 80 13.19 il
158/10 i 12..1.00 = - 18/10 G0 13,249 Lo 07
18710 12 12 . 7903 = - 18710 100 13.39 2.95
18/10 {an 12,1301 5,42 | - 18/10l 110 W EREN T
18/10 6 12,150 5.34. .1 = 18/10f: 120 13.59 3.63
118/10 18 12190 5.27 - 18/10L 110 1/.19"~ | 3,57
18/10 2 12.190 5,21 1= 18/101 160 1de 9 T
118/10 oo 12 w210 - - 18/10f 180 14,59 2.5
T8/10 2Ly 172.230 - - 18/101 200 1519 3.06
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Well No 2 2 2 2]
Date Sampled 7/10/82 9/10/82 14/10/82 16/10/82
Appearance CLEAR CLEAR CLEAR

Colcour

Conductivity 86

S.80lids il 1 0

oH 6.66 5.87 T3 6,70

pHs Tebz 7.7 T« 82 790

Alkalinity 96 93 95 o0

Total Hardnessg 119 116 118 117

Non Carbonate

Hardness 23 23 23 27 o

Ammonia ND ND ND ND

litrates 5.6 Ll 6y 2 6.2

Nitrites D ND ND ND

Chloridesg 20.5

Sulphates

0-Fo P s o
5 0.03 0,026 0.03 0,085

Fluoride

Aluminium

Iron(Dissolved) ND 0.05

Manganese ND ND

Lesad ND ND

Copper N ND

Zinc D ND




]'MQL‘ NO. 2 2 2 2
Bactericlogical 7/10/82 9/10/82 14/10/82 16/10/82
g9+d,Plate Count,

- - 0] ) -~ O ~ - a

g 28°C & 37°C 3z & 3 N/A

Coliforn 6] 0
E.Coll O 0
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INTRODUCTION
The pump tests were carried out in 2 stages.

Stage 1 consisted of pumping No. 2 well using a 20 hp submersiple pump, Drawdown in No. 1 and No. 2 wells was observed. This stage
was from 6th October, 1982 (3,15 p.m.) to 1Lth October, 1982 (11,15 a.m.)

Stage 2 consisted of pumping both No. 1 and No. 2 wells. (4 mono pump was installed in No, 1 well)., Drawdown in both wells wag
again observed. This stage was from 1lLth October, 1982 e B a.m.) to 18th October, 1982 (11.59 a.m.)

The recovery rate was then measured from 11,59 a.m. on 18th October, 1982 until full recovery.

Note: All the drawdown (water levels) given in the following tables were measured from top of the linings (i.e., the 6" lining in
bore No. 1 and the 10" lining in bore No. 2). The readings given are the actual readings taken, Therefore, in the case of
No. 1 bore allowance should be made when analysing results that 0.59m was cut off the 6" lining on 13th October, 1982.
Details of levels of bores relative to each other are given in the Well & Pump Data Section,
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TEST UMPING DAl SEE. P
Static Tevel 0.00m Weir (4 £t.) SRatie Hanel = 1198m
Lapsed | Water {Hzter Barrel Q Weir § Weir ¢t Water | Moter Centainer § @
e Time Leve Reading Test Est. A 3 Level | Rezding Test Est. Hemarks
p {mins} | {mts} | {(gals) (gm) /or. |ins. |ins. {(ats} | (gals) {gpm) [ar,
23D.M, 8.0 25.042 } JWater Level readings
) (10" bore) in doubt as
2L, 9.0 25 .42 ; ) drawdown near top of
Jpump.
o5 10.0 25,42 2.83 )
6 116 25,112 % .
7 32,0 25.42 f §
29 14,0 25.42 § . ;
31 16.0 25.30 «LCut back pump.
33 18.0 2L.92 s
5 20.0 | 21,.65 |
7 20,0 2L.31
9 2l:.0 2L.00 2 2z 1 2.71 .
. 26.0 23,10
2 28.0 22.68
5 30,0 22.20
7 32.0 21.88
1 36.0 21551
5 L0.0 21.52 2.89
9 LL.0 21 .53
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TEST AMPING DATS SEE:L
Static 22321 i 0.0m Weir (U £%.) Static LevI:?.RE 11.98m
Lapsed 1§ Water later Barrel o) Weir | Weir §Water { Mster Centainer | &

fime Time Lewvel | Reading Pest Est. A B Level 1§ Reading Test Est. Hemarks
M {mins} | {m%s} | (gals) (gm) §/br ins. {ins. §{mts) | (gals) {grm) [z,
4.03 p.m,d LB.O 21,52 2.95
L.07 52.0 Pluby 2.98
dell 56.0 21.65
4,15 60,0 21.75 2 22 1 3.05
o 20 65.0 21,76 .
k25 70.0 21.76
b.30 75.0 21.33 ;
135 80,0 21.09 2 22 1 3.09
L5 9C.0 21,12 8250 BT Meter installed -
1,55 100.0 21,30 3.19
;.05 110,0 21.50 3,21 Water clear .
1,15 120.0 21.58 3.23
35 luwoo | 21,82 3,26
5855 160,0 21.83 3.30
3,15 180.0 21,97 3.3L
3625 150.0 22,60 3.3
.05 230.0 22.56 3.39
45 pm 270.0 22,59 2
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TEST APING DATY

SHE: ¢
Static Tevel = 0.00m Weir (b £t.) O 1.98-::1
Lapsed | Water | Meter Barrel i§Q Weir § Weir § Water | Meter Ccentainer | @
Time Level | Reading Test Est. A B Level | Heading Test Est. Remarks
P {minsg} | {mts) {{gals) (gpm) = ins. }ins. | {mts) i {(zals) (gpm) /ox.
Sm 310 22.67 | ' 3 lil
s 350 22,72 3.L6 é
? 390 22,91 3.48
5 | 430 [22.91 | 51,500 ) 3.L9 s
5 pm | L70 f23.32 | 59,550 f 3.52 L 1 =
S am 530 23.22 64,400 j 3.54 The Meter readings
E 590 23.30 71,800 5 3.56 between 10,25 p.m.
S_ 650 23.28 80,160 i”i,SlO 3.58 and 8.05 a.m. (7/10/1982)
? 710 23.24 87,L00 5 3,60 were taken by
? 770 23w15 94,700 i 3.61 Dunnes. It would
830 23.02 101,600 j 3.61 give us a better estimate
890 22.93 110,300 5 3.62 ; of output overnight by
950 22.95 116,200 5 3.63 averaging.the total readings,
1010 23.02 124,100 § 3.6L i.ee, 124,100 = 51,500 gal
—:l 7,510 gal/hr .
: :
i §




Static Tevel = 0.00m Weir {4 £t.) T 1t98m
Lapsed | Water | Meter Barrel Q Weir | Weir ¢ Water | Meter Container | @
Time Time Lewvel | Reading Test Est. A B Level | Reading Test Est. Bemarks
24P {mins} | (mts) | {gals) (gmm) hr ins. {ims. | (mts) | {gals) (em) /hxa
t

8.45 am$ 1050 Not 129,000 7,350 i%- 2% 3.6L ;Council reading

9.15 1080 read 132,700 7,L00{ 18 2% 3.65 Council reading .

9.L5 1110 136,300 7,200 § 18 2% 3.66 Council reading ,
10,05 1130 23.14 138,400 \\\\\\ 3.66

<

10.L5 1170 |} 23.37 143,900 LD s00i158 22 1367 Council Reading |,
11.45 am} 1230 23.37 151,300 7,400818 1 23 | 3.68 Council |

12.05 pm|{ 1250 Readings omitted,
12.45 1290 23.36 158,%00 7,L00 i 18 2% 3.68 Council _

1.45 1350 23.35 166,200 7,500 | 18 2% 3.68 Council

2.05 1390 1} 23.35 Readings omitted

2.45 1410 23.39 173,700 7,500 § 1% ok 310 Council .

3.45 1470 23.38 181,100 7,400 | 13 2% 3.70 : Council

L.05 1940 Readings omitted.

L.L5 1530 | 23.24 188,700 7,600 } 1% 2 | 3.90
' 6.05 1610 | 23.35 197,100 6,300 3.73 ||

8.05 1730 23.35 212,400 7,650 3Tk P.T.O
10.05 pm | 1850 23.35 226,900 7,250 3.76_ 1
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TEST \MPING DATA SHERZ
Static Tovel - 0.00m weir (4 £t.) Static Leves = 11.98m
Lapsed | Water | Mater Barrel g Weir | Weir {Water | Meter Container {Q
Time Level | Reading Test Est. A B Level | Heading Test Est, Remarks
(mins} | (mts) | (gals) (em) | for ins. |ins. | (mts) | (gals) {gmm) /or.
1970 23.29 | 2L2,200 7,650 | 3.76 —“j;v. Between L.LC p.m,
2090 23.27 1 257,500 7,650 3.76 + 8.30 a.m., 8/10/1982
2290 23,13 j 281,900 T+320 3.78 = 7,378/hr.
2475 23.2L 1 304,900 7,160 1% 2= 3.80 - Council reading .
2490 ; Readings omitted.
2535 23.57 .1 312,500 7,300 1% 2& 3.80 Council .
2595 23.65 {319,600 7,100 1% 1% 3.82 Council .
2655 23.59 1327,100 7,500 12 j 22 3,82 Council .
2715 23.57 | 33L,400 7,300 12§ oL a2 : Council.
2750 ; 1 Readings omitted -
2775 23.64 § 341,900 7,500 12 oz Council.
2835 23.6L {349,200 7,300 12 | 2% Council .
2895 23.63 | 356,500 7,300 12 2% Council .
2955 23.73 | 364,000 7,500 12 | oF Council _
2985 (Miggr) Council 123zpm =7,380/hr .




TEST AMPING DATA SHERD
tatio: Tansl 12 0400 Weir (4 £t.) cstio Devslm 1,98
Lapsed } Water |Heter Barrel Q Weir | Weir ¢ Water { ilster Container | @
lime Time Level | Reading Pest Est. A B Level | Reading Test Est, Remarks
M {mins} | {mts) | {gals) {(gom) /nr ins. |{ins. | {mts) i (z=ls (gpm) [ox.
5.05 om | 2990 | 23.65 | 367,600 B 3.0 {1 sverage between 1,30 pm
9.15 pm | 3240 23.74 § 397,100 7,080)% 3.86 and 9.L5 am (9/10/1982)
| % = 1,90,400 - 36l,000
1.25 am | 3L90 23.78 | 428,800 7,608% 3.88 = 7,327 gph . E :L
5.35 am { 37L0 23.76 | 458,700 - 7,176% 3.89
9.L5 am | 3990 23.62 | 490,400 7,608; 3.89 1]
= 121 et
3.10 pm | L4315 530,800 Meter 1} 7,L5L Council .,
6.10 pm § LL9S 23.51 } 552,700 7,300 3.90
8.L5 am | 5370 2,06 | 659,600 7,330 3.95
5.10 pm | 5875 23.28 |} 721,000 7,295 3.95
8.30 am } 6795 23,71 {833,800 7,356 | 1& | 13 3.95 Council .
.00 am § 6825 Readings omitted ,
Note: | Pump stoppefl at 8L2,D00 gald., i.ed, 9.37 l(estimabed using 74356 as Av. feading)
i
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TEST UMPING DAT4 SHEF L

Static Tewsl o 0.00m Weir (4 £t.) b T 11.981:1

) Lapsed | Water | Meter Barrel |g Weir | Weir | Water | Meter Container {Q
ne Time Level [ Reading Test Est. A B Level | Reading Test Est, Remarks
iy (mins} | {mts) | (gals) (gpm) /hr ins. |{ins, | (mts} | {gals) (ezm) /hx.

:15 am i 6960 1.00 15 1% 2.92 Council . Pump stopped
.22 6967 0.96 13 1% iCouncil, recovery reading
32 6977 12 | 13 2.89 |  Council . Pump restart
00 7005 0.89 1% 1% 2.83 Council . at 12.15 approx.
l}S pm ;7020 15 1% 2.80 Council

00 7065 22.15

30 7095 21.91 { 850,200 1% 1Z 371 Council.

00 7.25 22.40 : 3.79

30 7155 22.32 857,800 7,600 12 2% 3.87 Council

30 7215 22.76 } 865,000 75200 12 2% 3.92 Council .

30 7275 22.93 | 872,900 7,900 ¢ 1% | 2% 3.95 Council .

)5 pm { 7370 23.11 | 884,800 Ts517 .00

00 am; 7725 23.62 | 930,000 7,639

0 am | 8165 2L.,02 L.06

p 8235 2L.10 | 996,700 7,847 1% 2 L.O& Council. Note Av. between

] L.30 + 8,30 am
J (12/10/1982) = 7.737



- Page 10 =

TEST AMPILIG DaTs SHERD

Static §23§1 = bt weir (& £t.) tatic Levgggf 11.98m
ILapsed | Water | Meter Barrel 1|Q Weir | Weir §Water | Meter Container (4@
lime Time Level | Reading Test Est. A B Level { Reading Tast Est. Remarks
M (zins} | (mts} |{gals) (gm) ins. |ins. | {mts} } {zals) (&rm) /nz.
9.30 am ! 8295 i 2,.80 | 1,002,700 5,000 | 12 12 L,.06 * \?e Dunne's Reading = 4.06 .
0.30 8355 2L.50 } 1,010,500 7,800 1% 2 L.06 * _ /ccuncil.
1.30 8L15 23.85 11,017,700 7,200 i L.06 * {Council » reading = L.6m .
2.30 8,75 23,69 1,025,500 7,800 1% e .06 * \Accept L.06
1.30 8535 23.90 | 1,033,900 8,L00 13 2% L.06 * Readings (estimated)
2.30 8595 23.77 1,040,700 6,800 | 12 {28 1,.06 * | Nappear to be fluctuate ,
3.30 8655 23.89 ! 1,048,300 7,600 ¢ 1% | 28 L.06 * JCounci1,
4.30 8715 23.88 1,055,éoo 7,500 13 2% L.06 *
7.30 pm § 8895 23.98 1,078,700 7,633 LL.Oo6 * : Tunne's reading .
2.00 am | 9165 23,87 11,112,700 74555
8.00 am | 96L5 23.75
8.30 am t 9675 | 23.93 | 1,178,300 T TL7 12 2% L.06 * Council = Meter reading
9.30 9735 23.96 | 1,184,300 6,000 13 2% L.06 * Council . again appear to
0.30 9795 23.9, } 1,191,700 7,400 | 12 | 2% 1,06 * Council. fluctuate.
1,30 am | 9855 23.87 11,199,900 8,200 12 os LL,06 * Council.
i




TEST UMPING DATA SEERS

BORE 2 . - BORE 1
Static Level = 0.0m Weir (4 £5.) tatic Level = 1.98m

Lapsed | Water | Heter Barrel |§ Weir | Weir | Water | Heter Centainer | Q
e Time Level | Reading Test Est. A B Level | Reading Test Est, Bemarks

(mins} | {mts) | (zals) {gpm) /hr ins. fins. | {mts) | {(=als) (gmm) /he.
30 mm § 9915 23.79 { 1,207,100 7,200 | 13 | 2% 1106 Council .
30 9975 23.76 | 1,214,700 7,600 | 2 03 § Water ldvels Council .
30 10035 23.84 | 1,222,300 7,600 2 22 (bnot recorded as Council -

3 . . 125 gpm - meter

,30 10095 23.69 | 1,229,800 122 7,500 25 3 { pump beihg Council | pg ep _ gjriil
30 10155 23.72 1,237,400 i 7,600 2% 3 J) installed Council ,
30 am {11115 23.88 | 1,358,800 116 7,696 1 13 | 2% \ Council
30 11175 23.85 § 1,365,100 6,300 13 2= Lditto Council -
30 am {112.35 ¢ 24.08 | 1,372,300 7,200 ¢ 13 | 2% ( : Council

w
(13

(1) Testjon bothiwells beganlat 11.15{a.m. - 11,/10/1p82

(2) Fromjthis point onwards 40.59 met¥es should be aBded to

actupl readipgs on water|level injBore 1 {6")

ActuLl readipgs are gived,
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JIMPING  DATA

TEST SHERS
Static ?2351 i 0.0m Weir (L £t.) g_ev_is_gic Levﬁ?Ef 11.98 - 0.59m
Lapsed | Water |HMeter Barrel |Q Weir | Weir ¢t Water | Mster Container | @
lime Time Level | Reading Test Est. A B Level | Reading Test Est, Bemarks
MT {mins} ! (mts) | {gals) {gwm) /or. |ins. |ins. |({=mts) {gals) (emm) /ox.
11,15 am ¥ 0.0 2L4.14 § 1,378,200 3.62 2 pumps operating .
11.15% 0.5 24.13
17416 1.0 2L.1)
11.16% 1.5 2L.1L 6.75
fia L7 2.0 24,15 !
11.172 2.5 2L.16 7.65
11.18 3.0 2L.17 8.20
11.18% 3.5 24.19
11.19 4.0 2l.23 8.36
11.19% 4.5 24,26 8.76
[1,20 5.0 2Lh.31 1,379,000 9,600
[1.951 6.0 24.38 9.00
11,22 7.0 2l:.38 9.60
(1.23 8.0 2,.58 9.90
120 9.00 2li. 65 10.27
11425 10.0 2. 75
| 4
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TEST OMPITHRG DaTs SEESS
Static Level = 0.00m vetr (4 15.) tatto Tevel = 1.98 - 0,50
Lapsed j Water | Meter Barrel g Weir | Weir {Water | Meter Container | @
e Time Level | Reading Test Est. A B Level | Reading Test Est, Bemarks
{mins; | (mts) | (gals) (gpm) /or ins. {ins. | (mts) { {gals) (emm) /hx.
26 am i 11.0 2L.83 10.61 § 7,734,100 .
27 12.0 24.90 10.88
29 1L.0 25.00 1,380,100 1s333 11.15
31 16.0 DL 11.4514 7,735,L00 15,600 Bore 2 water level
33 18,0 25.30 12.25 result in doubt as
35 20.0 25.50 12.72 tape was near pump. -
37 22.0 25.85 | 1,380,900 6,000 12.95 _____}trottle back Pump 2.
39 2L.0 13.18} 7,737,200 13,500} to 101 gpm (est.).
4, 26.0 13.38 '}I’rot‘tle up Pump 2
i3 28.0 21.80 13.60 to 130 gpm (est.).
iS 30.0 23.30 13.78} 7,738,600 11,000
7 32.0 2140 13.98 [ Rrottle back Pump 2
o1 36.0 2l 37 14,12 to 120 gpm (est.) s
5 L0.0 2h.33 § 1,383,200 7,666 14433
9 am | LL.O 2L.29 14.59
)3 pm § 18,0 Pl 2T 14.80 Note iniiél:; 200 gpm (meter).
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DATA

TEST _MPIEG SHERS
Statio Tevel o 0,00 weir (b t.) Gatitcs Teed 1.98 - 0.59m
Lapsed | Water | HMeter Barrel a] Weir | Weir § Water | Meter Ccntainer | Q

time Time Level | Reading Test Est. A B Level | Reading Test E=t. Remarks
247 (mins) | {(mts} | {gals) (grm) /hr ins., |ins. | (=ts) ! (gals) (gpm) /hr.
12,07 pm } 52 2L.31 1L.95
1911 56 2L.35 § 1,385,100 T 125 15.09 Note Bore 2 = 119 gpm (meter)
12,15 60 2L 145 15.25 { 7,7LkL, 300 11,100
Ig.a5 60 2L L5 1= 1 3 Council reading .
12,50 65 2L.55 15,11
12,25 70 oL.62 | 1,387,000 8,142 15,53
12,30 15 24,60 15.67
12,35 80 2L.5L 15.80§ 7,748,600 12,900
12.L5 90 2L .61 15.98
12.49 oL 15.98 } 7,751,300 | (Council).j11,572} Bore 1 = 175 gpm (meter).
12,55 100 2L.70 16.06
12.58 103 16,15 (Council).; - Bore 1 = 171 gpm (meter).
1.03 108 16,2l (Council) .
1405 110 2. 76 16.2L§ 7,753,700 9,000
1.06 111 (Council). Bore 1 = 173 gpm (meter).
1.09 11}y 7,754,700 15,000§ (Council) .
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TEST _ARPING DATA SHERSL
BORE 2 . BORE 1
Static Level = 0,00m Weir (L £t.) Static Level = 1,98 - 0.59m
Lapsed i Water | HMester Barrel Q Weir | Weir §Water | Meter Container | @
Time Level | Reading Test Est. A B Level | Reading Test Est, Remarks
(mins} | (mts) | (gals) (gm) |/nr. }ins. |ins. |(ats) | (gals) (gpm) /px.
120 2L.20 | 1,392,800 6,966 | 1% | 2% 16.35 | 7,755,700 10,000 | Council .
1.0 23,83 16.53
160 2L.15 { 1,398,600 8,700 16.68 } 7,761,000
165 16,68 Council, Bore 1 meter stopped
2t 7,761,000
173
180 2,02 1,400,600 6,000 16.83
200 24,01 1,L02,800 6,600 16.98
220 7,762,600
, Note
21,0 2L.1L | 1,406,500 5,550 1= 2% 17.08 17,766,200 10,800 § Council . Bore 1 appeared
to increase
253 2L.19 Council. output at 3.00 pm
approx (visual).
3 258 17,18 Council ,
(meter)
3 268 Council » Bore 1 = 197 gpm
N 269 2L.30 Council .
8 273 3 2 Council . Bore 2 = 115 gpm

(meter)
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TEST _UMPIXG DATA SHELS

BORE 2 . BORE 1
Static Level = (0.00m veir (b £t.) Static Level = 1,98 - 0,59m
Lapsed | Water [ Heter Barrel |Q Weir | Weir §Water | Meter Container | @
lime Time Level | Reading Test BEst. A B Level | Reading Test Est, Remarks
ME (mins} | (mts) | (gals) (gmm) | /nr. |ims. |ims. |(ats) | (gals) (grm) /hzx.
3.52 pm | 277 1,410,900 7,135 | Couneil |
3.55 280 7,774,600 11,586} Council .
3.55 280 2.1} 1,411,100 1% 25 17.15
10-11 sec to fill
L.0T7 292 198.5 Council.36.L gallon container,
L.09 29, 7,777,500 12,4281 Council -
L.12 297 1717 Council ..
L.20 305 T4779,650 11,727¢ Council -
L3k 319 17.19 | 757825230 11,057} Council
L35 320 i B 1,415,700 6,900 1719
L35 320 1% 22 Council ,
5.13 358 2,.86 1,420,100 6,947 7,790,100 12,108} Council ,
5.15 360 2L.86 1719
5455 L00 2L.85 | 1,424,700 6,571 17.204 7,797,400 10,428
6.35 1,0 2l,.88 1721 § 7,805,100 12,000
7.15 L80 1,431,600 17.00} 7,815,000 14,400} No 2 pump stop at 7.00 pm (%)
{approx)
8.15 pm 540 19.6L 1,439,200 17.26 } 7,825,600 10,600
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TEST _JMPING DATA SHESL

Static §i3§1 2 0.00m weir (&4 £t.) Static Levzggf ' 1.98 - 0.59m
- Tapsed | water |[HMeter Barrel |Q Weir | Weir Water E'iétér' = I Container |@Q
ne Time Level | Reading Test Est. A B Level | Reading Test Est. Bemarks
P (mins) | (mts) | (gals) (gpm) /or | ins. |ins. {ats) . _(ga.ls) (gmm) /ax.
.15 pm | 600 20.00 | 1,446,000 17.311% 7,836,700 11,100
.15 pm 660 17.354 7,8L7,100 1o,uoou
.15 pﬁ 720
.15 am | 780 20.96 | 1,467,300 { 75100 17.41 7,é7o,Boo'm 11,850
%.15 8,0 21.55 | 1,477,400 10,100 17.411} 7,882,600 11,800f Av. = 7,100 gpm
.15 900 21.71 } 1,481,500 11,100 17.h14 7,894,400 111,800f i.e., 10,200 + L,100 ¢ 2
.15 960 21.85 1,u88;800 7,300 17.11 | 7,905,600 "
115 1020 21.63 | 1,496,100 7,300 e bt 4 . . Tk
.15 1140 21.22 { 1,510,300 7,100 17.50} 7,939,600
.15 1260 21.30 | 1,525,900 7,800 17.37} 7,96L,200
.30 1275 91.31 | 1,527,160 1 28 17.39 | 7,966,300 9,000 Council s
.30 1335 21.40 | 1,538,300 112001 1 28 17.42 } 7,975,300 § 13,000 et 4
?.15 1380 21.46 | 1,538,600 IFalsd
.28 1393 17.46 Council ,
.30 1395 21.51 | 1,540,900 ! 02 17.46§ 7,988,300 Council , ~
.ol 14,29 : ¥ (o) "Hore To391 dun nefsE)
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TEST _JMPING DATS SHEAD

Static Mo = 0.00m Weir (i £t.) SRaiic B < 1?98 - 0.5
Lapsed | Water | Meter Barrel Q Weir | Weir Watef Meter Container | Q@ :

lime Time Level | Reading Test Est. A B Level | Reading Test Est. Remarks
D (mins} | (mts) | (gals) {(em) | /or |ins. |ins. | (mts) | (gels) (gpm) /hx.

11.10 amj 1L35 Council Bore 2 = 119 gpn (meter
11.1L 1439 116.7 .} Council  Barrel: 2l sec,
11.20 1445 17.5L Council | '

11.30 am{ 14,55 21.47 | 1,548,000 7,100 b 25 17.56 } 7,999,800 11,500 | Council ,

12.15 pmj 1500 | 21.52 | 17.61 Readings omitted.

12.30 pm§ 1515 21.5L | 1,555,200 o200 ¢ 1 of 17.58 | 8,011,400 11,600 | Council ,

1.30 1575 21.56 } 1,562,100 6,900 8,023,300 11,900

215 1620 21.65 | .. . 17.61 Readings omitted .

2.30 1635 21.66 } 1,569,400 7,300 | 1 23 17.59- 8,033,800 10,500

3.30 1695 21.59 | 1,576,200 6,800 | 1 2% 17.59 | 8,0LL,900 11,100

L.15 17L0 ; | 197 Council. 181 gal in 55 secs-
L.15 {1780 21.70 | 17.62 | Readings omitted .

by 1742 8,05, 300 Council -

L,.20 17L5 (Council) Bore 1 186 gpm meter .

L.30 1755 | 21.76 | 1,582,800 6,600 1 1 oi 8,056,300 11,400 | Council- 3.30 - L.30 pm .
6.15 onl 1860 | 21.70 | 1,595,200 7,085 | 17.65 | 8,075,900 11,200 |
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TEST _JMPING DATA
gttt Tavolin weir (L £t.) Static e 1.198 - 0.5%m
Lapsed | Water |Heter Q Weir | Weir [ Water | Meter | Container | Q
e Time Level | Reading Bst. A B Level | Reading Test Est. Bemarks
] (mins} | (mts) | (gals) /or ins. |ins. | (ats) | (gals) (gmm) /hr.
?.15 pm§ 1980 21.70 1,609,500 7,150 17.70 1 85,097,200 \'1 10,650
0.15 pmi 2100 17.73 § 8,171,700 /Overnight 12,250
2.20 amj 2225 21.72 | 1,634,400 6,095 17.75 1 8,137,400 }'Readings 7,850 Time + readings doubtful
5.20 am} 2525 17.76 8,161,500 ;’\ in doubt. meter stopped at 8161500,
5.0 amf 2545 | 21.75 | 1,772,600 /: _yShould this be 1672600 (?).
Note: |Overnight readings (morhing 15)10/1983) are in doubt
Howevex t be of hse as kthe ratp of indgrease
oi:" draydown in ?ore 1 mgy be npeded (ffhese afde the finalj measurements
of draydown in $ore : 5
9.12am | 2757 8,161,500 11, gpm Bore 2 (meter)
9.13 anf 2758 1,699,100 j
9.15 2760 21.80 | 1,699,600 } ~Punp No. 2 stopped
L9.16 2761 16.6 ?Council after taking 9.15 readings ,
9.16% | 27613 | 13.2 }
9.17 2762 12.35 J
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S JHMPING  DATS

TEST SHEDRL
Static ?.2351 : 0.00m weir (L4 ft.) Static Levgng 1198 - 0.5%n
Lapsed | Water |Meter Barrel |Q Weir | Weir {Water | Meter _. -"-‘,‘“;;-{:‘,_ﬁﬁta.iner Q
ime Time Level | Reading Test Est. A B Level | Reading | Test Est, Bemarks
o4 (mins) | (mts) | (gals) (em) |/nr [ims. [ins. | (ats) | (gals) (gmm) /hx,
9.172 am| 2762% |10.6 . |
9.20 2765 6.9 \\
3.22 2167 | 6.5 }
3.26 2171 6.3 /
21| oo rss| | B e L4, e 1o
2,30 2775 .05 g‘ Council _No. 2 stopped 12 minutes .
/ Readings , < : B
D32 2111 £.02
D33 2778 17,47 \
9.35 2780 5.95 \
9.L0 2785 5.90 \
Dol 2786 1,699,600 / Restart. No. 2 pump , 26min
STOD .

3.LG am 2790 1.4 700, 100 Il Heavy Rain: Council

Note: frpm 4.30 phm. (15%h) to 4.13 (14th)

| Avl. Bore 2 E 6961 gph ‘ N
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TEST _JMPIRG DATA SHELy

Static ﬁiﬁlz 0.00m | Wodz (b 2¢.) Static Levﬁgﬂf 1.198 - 0.5%m

— La.pse& Water |Meiexr . Barrel Q tWeir .-Ueirf' Water | Metexr Container | @ -

e Time Level | Reading Test Est. A B ' Level | Reading Test Est. Remarks =
e (nins) | (ate) |(g21s)  |(smm) | /oz. |ins. |ins. |(ats) | (ele) |(ew) /b=

00 am § 2805 187 -\181 gallon container
.30 am § 2835 21.65 | 1,705,000 17.LL §8,174,700 fcouncil Readinzs .
45 pm | 3030 22,22 11,728,900 i Cl 8,208,600 ! 1,430 iTape trapped Bore 1 -
.30 pm | 3255 23.37 | 1,754,900 6,933 8,247,100 10,266 .(

.31 om 3556 8,298,600 10,198 \
33 3558 22,60 | 1,790,200 6,990 /I

.16 pm | LLL1 _ 8,L51,000 18l 10,332} Council .
.21 LhLé 1,893,000 6,945 Cogncil )
.26 LL51  gomsotl .

27 LL52 22,70 | Council -
.39 pm § LL6L (Council) —1?Bore 1 173 gpm (meter

= 10,380 gph
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TEST  JMPTHG DATA SHEMW

Static ioeﬁfl io,OOm weir (L £t.) Static Levggﬁf ]1_.98 _ 0.50m

Lapsed | Water | Meter Barrel Q Weir | Weir { Water | Metexr Container {Q *
ime Time Level | Reading Test Est. A B Level | Reading Test Est, Remarks
P (mins) | {mts) | (gals) (gm) |/nr. ins. |ins. | (mts) | {(gals) (gpn) /hx.
3.30 am 5595 5.6 2,010, 800% 8,L89,6009 *No. 2 pump stopped z = .
3-&5- 5610 bbb * No. 1 meter stopped .,
3.00 5625 5.49
? -15 56L0 5.L7 Tape
7.30 5655 5.46 Trappgd )
D.30 5715 5.33
1.15 5760 HaSpass Binp
1,59 am l s8oL 22.65 | Shut down khe 2 pumps and start mdasuring recovejdy rates.




¢
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TEST JMPING DATA SHEow

Stetic Tevel o 0.00m veir (L £t.) i Bl = 155~ ST
Lapsed 1} Water | HMeter - Barrel [Q Weir | Weir }Water | Meter ‘ Container [Q
Time Level | Reading Test Est. A B Level | Reading Test Est. BRemarks
(mins) | (mts) | (gals) (gm) ins. |ins. |(mts) | {(gals) (gpm) /hr.
2 0.0 | 22.65 - Taﬁe can only record
0.5 20.00 - o > 65,2 : - { to 6.2m in Bore 1
1.9 16.45 : : f. Note (>} = Greater than |,
1.5 13.80
2.0 11,50 .
2.5 9.90
3.0 8.70
35 7.9L
Lo | 7.0
LS T.00
1 5:6° | 6.70
: 6.0 | 6.35
6 7.0 6.00
7 8.0 | s.88
9.0 . | 5.75
10.0 5.68
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TEST PUMPING DATA

@
:

RY Static Eszl i 0.00m Weir (L ft.) Static Levigaf 5.98 - 0.59m
o Lapsed | Water | Meter Barrel ] Weir | Weir | Water | Meter Container Q

£ Time Level Reading Test Est. A B Level Reading Test Est. Remarks

(mins) | (mts) | (gals) (gpm) ins. | ins. | (mts) | (gals) (gpm) /hr.

.10 pm | 11.0 ‘

w1l 12.0

.13 14.0 Bali2 >6.20

«15 16.0 L T

17 18.0 £.27

.19 20,0 5.21

22T 22.0

.23 2L.0 5.10

.25 26.0 5.05

.27 28.0 5.00

L29 20.0 L.96

531 32.0 L.93 2By 20

L35 36.0 L.8L

.39 40.0 LaT7

wli3 LL.o L. 70

Lo L8.0 L6l
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TEST PUMEING DATA SHEET
Static 22351 i 0,00m Weir (4 £t.) Static Levzng 1298 - 0.59m
Lapsed | Water | Meter Barrel Q Weir | Weir | Water | Meter Container Q )
Time Level Reading Test Est. A B Level Reading Test Est. Remarks
(mins) | (mts) | (gals) (gpm) ins. | ins. | (mts) | (gals) (gpm) /hr.
om | 52.0 L.57 .
56.0 i 51
60.0 L.hh
65.0 .36
70.0 11,31 PH 20
75.0 L2k
80.0 L.17
90.0 L.07
100 3.95
1110 3.83
130 3.63
140 3.52 >6.20
160 5.72
160 3.38
167 bbb
170 5.50
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TEST

PUMPING DATA SHEET

CRY Static igsfl - 0.00m veir (4 £t.) Static LevEgRE ;.98 - 0.5%m
Lapsed | Wwater | Meter Barrel |Q Weir | weir | Water | Meter Container | q

e Time Level | Reading Test Est. A B Level | Reading | Test Est. Remarks

! (mins) | (mts) | (gals) (gpm) ins. | ins. |(mts) | (gals) (gpm) /nr,

.51 mn | 172 5.15 ‘

55 |17 5.73

.58 179 531

.59 180 325

<Dl 185 5.18

.12 193 5.0L

.19 200 3.06

26 207 .80

.30 211 LTk

N 225 L.53

L6 227 2.88

.00 241 4.35

415 256 LaXT

.26 267 2.66

»30 271 L.03

.30 631 1.41 2.49
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TEST PUMFING DATA SHEET

BORE 2 —_ BORE 1

Static Level = 0.00m weir (L f£t.) Static Level = 1.98 - 0.59m
Lapsed | Water | Meter Barrel q Weir | Weir | Water | Meter Container | Q
Time Level | Reading Test Est. A B Level | Reading Test Est. Remarks
(mins) | (mts) | (gals) (gpm) ins. | ins. | (mts) | (g2ls) (gpm) /hr.
1231 0.65 1.75 ’
1351 0.53 1.65 Note: 1 day recovery at 11.59 am
1801 0.19 1.40
280. 0,00 1.09% * This appears to recover

beyond original static level.
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B 4+ Chemical Analysis Report
BORE 1 Location: Mitchelstown Bore
14/10/1982 16/10/1982

Teramzter Limits

Aprearance Clear on R _(E,E.Ca 1980)
Guide Max

Colour {Hazen) 1 L8O

Conductivity

5. Solids 0 0 None .

Total Dissolved

Solids 1500

m‘v?-—n;-—a-.--——-—l-ﬁl-l—l’l At e

pH 1.31 1.17 iﬁ :58.5 e

pils 7.93 7.86 I

Alkalinity (CoCo.) 139 137 e e

7.

Totsal Hardness . =

MNon-Carbonate

Hardness d_. S

Ammonia Not detected Not detected 0,05 .5

Nitrates I8 5.1 25 50 oo

Nitrites Not detedted Not detected 3 e

Chlorides 25 -

Sulphates 25 950 USRI,

0-Pol) 0.025 0,035 -

Fluoride 0.7 1.5

Aluminium i 0.05 0.2

Tron 005____. ..,,Q.". z

Wl

Manganese 1 0.02 005

Lead 05.95 O J

Copper ; 0.1 ——— ,eL

Zinc 1._.0. 5.0

Bacteriological e e e ——— s

Std,q?late goun”r Not

@ 22°C & 370 60 & 1 Analysed e

Coliform 0 N
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B _+ Chemical Analysis

Report

BORE 2 Locations Mitchelstown Bore
7/10/1982 9/10/1982 14/10/1982 S S B
Prramater Limits
fppearance Clear Clear Clear Lg;?&go lgi;ilA”
Crlour (Hazen) L 1 28
Conduectivity B6
L0 ..
8. Solids Nil 1 None —
Totzl Dissolved
Solids ) L1200
pif 6.66) 6.87) Y83 !.625;';:§?;5 B
) =8 -9 §
pHs 7.42) 1.77) 1.82 ,-é_._-__ WO
Alkalinity (00003) 96 93 95 - ]_ SO
Total Hardness 119 116 118 e
on=-Carbonate
Hardnesa 23 23 23 S
Ammonia, Not detected Not detected | Not detected | 0-05 0.5
Nitrates 5.6 4.0 6,2 - 59.
Hitrites Not detected Not detected | Not detected ! . . .. 0..
Chlorides 20.5 25 o e
sulphates 25 mm__ggg_ -
0-Poly 0,03 0.026 0,03 R
ilucride L LY A 55
Aluninium 0,05 .. 0.z
Iron Not detected 0.05 Joinn0205 0,
lrnganese Not detected Not detected L 002 g} Y
Lead Not detected Not detected 4 0.0 o B
Copper Not detected Not detected _5 0.1 3.0
Zine Not detected Not detected . .
Pacteriological e o g
StiaOPla'e qunf
@22 Cc &37T¢C 33 & 3 —
Coliform 0 0




BORE 2

B 4+ Chemical Analysis

Page 30

Report

16/10/1982

Location:

Mitchelstown Bore o

Ferameter Limits
Appearance Clear (B.E.C. 1980)

Guide Max
Colour (Hazen) 1 .-
Conductivity

hoo .
5. Solids 0 None S
Total Dissolved
Solids o 1500
ol 6470 | 6.5-8.5 __ Sei

!
0Hs 790 . | S e pemaa
Alkalinity (CoCo.) 90 B
J
Total Hardness 117 R R
flon-Carbonate
Hardness 27 I
Aimnonia, Nat detected 0~05 O'-..S_“
Mitrates 6.2 25 Sr)ﬂ _—
Mitrites Not detected B - __Wf_)_ad'i B
Chlorides 25 .
Sulphates 25 ,?SQ. s
0--Poly 0.025 i e
Fluoride L Y AN Y1 S
Aluminium 0-05 O‘ _—
Tron s 0 __._5__,u ..-Q..‘.:J‘.
Who

Manganese 002 008
Lead 005 G
Copper SR SR o7t st
Zine 1.9 5L
Bacteriological IR PR T e ey =
Strl.,oPlate Count
@ 22°C & 37°C N.A. e




Well & Pump Data

Well No 1 (mono pump) electric motor driven. (See sketch) Well No. 2 submersible pump (20 hopie )

Total depth = 205 feet = 62.1,8m Total depth of well = 100 feet = 30,48m

Depth of 6" line = 68 feet = 20,72 m Depth of (10") liner = 100 feet = 30,L8m

Depth to top of pump = 8L feet = 25.60m Depth to top of pump = 8|, feet = 25, 60m

Depth of pump intake = 90 feet Depth to pump intake = 88 feet = 26582m

Original Static Level = 1,98 metres Original Static Level = 0,00 m (overflow

Drawdown at end of Stage 1 = l.06 metres Drawdown at end of Stage 1 = 22.69 n

Drawdown (Stage 2) as measured on 16/10/1982 (5,40 am) = 17.76m Drawdown Stage 2 = 22,70 m (fluctuating)

+ 0.5%9m = 18.35m (corrected measurement) Recovery measured 20/10/1982 (10,40 am) = 0,00m (overflow)

Recovery as measured 20/10/1982 (10.L0 am) = 1,09m + 0.59m = 1,68m

(corrected measurement)

Note: On 13/10/1982, 0.59 metres was cut off 6" liner to facilitate

pump installation.

=0=0=0=0=0=0=0=0=0=0=0=0=0=0=0=0=0=0=0=0=0=0~

Well No. 1 and Well No. 2 (relative heights)
Difference between top of 6" line (Well No. 1) and 10" liner (Well No. 2) = 0.55 metres — Well No., 1 being higher
Difference between top of Well No., 1 + Well No. 2 (after 0.59m was cut off Well No. 1 Liner) = 0.04m - Well No, 2 being higher

Well No. 1 and Well No., 2 - Distance between bores = 58.3 metreg
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p Data

(mono pump) electric motor driven. (See sketch)
h = 205 feet = 62.48m
" Jine = 68 feet = 20.72 m
op of pump = 8y feet = 25.60m
mp intake = 90 feet
tatic Level = 1.98 metres
t end of Stage 1 = L.06 metres
Stage 2) es measured on 16/10/1982 (5,40 am) = 17.76m
= 18.35m (corrected measurement)
s measured 20/10/1982 (10.40 am) = 1.09m + 0.59m = 1.68m

(corrected measurement)

3/10/1982, 0.59 metres was cut off 6" liner to facilitate

installation.

Well No. 2 submersible pump (20 h.p.)
Total depth of well = 100 feet = 30,,8m
Depth of (10") liner

Il

100 feet = 30,48m
8L feet = 25,60m
88 feet 26582m
Original Static Level = 0,00 m (overflow

Depth to top of pump

Depth to pump intake

]
1l

Drawdown at end of Stage 1 = 22.69 m
Drawdown Stage 2 = 22.70 m (fluctuating)
Recovery measured 20/10/1982 (10.L0 am) = 0,00m (overflow)

—0=0 =0 =0 =0 =0=0=0=0=0=0=0=0=0=0=0=0=0=0=0=0=0=

and Well No. 2 (relative heights)

between top of 6" line (Well No. 1) and 10" liner (Well No. 2) = 0.55 metres - Well No. 1 being higher
between top of Well No. 1 + Well No. 2 (after 0.59m was cut off Well No. 1 Liner) = 0.0Lm - Well No. 2 being higher

and Well No. 2 - Distance between bores = 58.3 metres



-~ Page 32 =

- UEEM = ORIGINIL DIFFERENCE BETWE.EM BORE 2 AND BORE 1

059 M cur e e 1 erwes e

BORE Nd 1

[]'59“?7 ) 055 M/)j
I | :, il 13_5M__ L : s Sy
55 | LF

—p— T |

|
} - 4'D6M ( DRAWDOWN  STAGE :L\p

l_] 84 FEET ToP of AUMP =25-60 M.

I
<

| N

|?-?6%M [DRHWDGNH STAGE IC/

1—‘ - i ) _,;8'-3{3 M
{

/
e

_(BORE_ 1 BWg  HIGHER)

PFFERENCE o 004 M
_(BORE 2 BENG HIGHER)

BORE NO 2

N !
;T_ | It i b
|
e | |
P
|
| |
| g zzea m

gr < 2560 m,

(Tar oF  PUMP)

T [bRAWPOWN  STAGE
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OBSERVATTIONS

Stage 1 (Pumping No. 2 well)
It would appear that Well No. 2 had an output of approx. 7,300 g.p.h.
was in part due to problems with the generator and partly due to fact that drawdown at times was very near to top of pump and this

However this pump fluctuated quite a lot during the test. This

necessitated trottling down pump.

Drawdown in Well No. 1 appeared to be steady at L.06 metres.

Stage 2 (Pumping both No. 1 and No. 2 Wells)

It would appear that Well No. 2 had an output of approximately 6,950 g.p.h. during this stage with a drawdown of approx. 22,60 m

(fluCtUating). It would appear that Well No. 1 had an output of approx 11,0LL g.p.h. with a drawdown in the region of 17.76 m

(16/10/1982 at 5,40 am). Pump No., 1 ran reasonably well during Stage 2.

The meter on Pump No. 2 was reasonably accurate. It was checked against barrel of capacity L6.7 gals.

The meter on Pump No. 1 gave a lot of problems. In fact it stopped on a number of occasions, In estimating the output of Pump

No. 1 it would therefore be safer to use the container test. Towards end of Stage 2 container test was fairly consistant,filling

181 gals, container in 58 - 59 secs.

Recovery
Recovery measurements were all taken by Council Officials.
It would appear that the initial recovery was quicker in bore 2 than bore 1.

Pump was stopped from early morning. It was restarted at

As measuring tape was stuck in bore 1 we were unable to measure any

recoveries greater than 6.2 meters. However we must

take into account that bore 2 was recovering from a "false" reading.

11.15 aum, and ran until 11.59 am (18/10/1982).
An indication of how bore no. 2 really recovers may be got from results on 16/10/1982 (Saturday) when no. 2 pump stopped and

recovery rate was recorded.
Note: Well No. 1 recovered to 1.09 + 0,59 = 1.68m., The original static being 1,98 meters.,






