Roadstone Dublin Limited Lands at Blessington, Co. Wicklow
Waste Licence Application : Environmental Impact Statement Remediation of Unauthorised Landfill Sites
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9 WATER

Receiving Environment

Site Location and Description

9.1 The proposed pit is located approximately 2 km northwest of Blessington village
(Figure 9.1). Access to the site is from the main Blessington to Dublin road (N81)
approximately 1 km north of the village. The total Roadstone landholding is.
highlighted on Figure 9.1 and covers an area of 276 hectares centred in the townlands
of Dillonsdown and Deerpark. The proposed application area (5.9 hectares in total) is
in a south-westerly direction into a parce! of afforested land purchased by Roadstone
from the Department of Energy in 1892. Roadstone propose to extract sand and
gravel from approximately 4.2 hectares in the south-eastern part of the proposed area
and retain the remaining area of forest in its present state to provide visibility
screening for the development.

’ ’ Programme of Works
9.2 The following works were carried out as part of the investigation :

+ A desk study was carried out to investigate the @eology and hydrogeology of the
area. This involved:
O\\\ @@
« interrogation of all available maps, ggbg%, well records, etc. in the Geological
Survey as well as-own in-house reg@ ég% of K.T. Cullen and Co.,

« compiling information on put@:&tgz aﬁ% group scheme water supplies in the area.
o8 N\
e Six boreholes were dﬁ:FP Qaround the site to augment the geological data

collected in the desk s&@?iy and to provide permanent groundwater monitoring
stations. &Q

e The six boreholeg were surveyed and tied in to the existing topographtcal map,
" which in turn is tied in to the Malin Head datum.

o Water [evel measurements were taken at each of the wells to determine the water
, table elevation and groundwater flow direction beneath the site

s Three of the monitoring wells and two streams were sampled in order to provide
baseline information on the water quality of the area.

Desk Study

9.3 The bedrock geology and overburden geology as interpreted by the Geological Survey
are depicted on Figures 9.2 and 9.3 respectively. Eighteen boreholes were drilled by
the Department of Energy at the site in the late 1980s. The drilling locations are
shown on Figure 9.4 while the bedrock depths and approximate elevations are given
in Table 9.1. The logs of these boreholes were not made available fo K.T. Cullen and
Co. or to Roadstone so the nature of the overburden or bedrock encountered during
this drilling programme is unknown to the consultants.
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Table 9.1 : Summary of Boreholes. - Dillonsdown and Deerpark, Blessington.
Number T.0.C. Ground Depth Base of Well Bedrock Bedrock Water Level Water Level
Elevation Elevation Bored Elevation Depth Elevation Standpipe Depth (bTOC) Elevation
{mOD) (mOD) (m) {(mOD) (m) (mOD) (20/11/96) (20/11/96)

BH-1 247.22 246.63 31.10 215,53 29.30 217.33 110 mm Wavin 19.06 228.16

BH-2 237.00 236.56 22.50 214.06 18.00 218.56 110 mm Wavin 2036 |  216.64

BH-3 271.42 270.90 38.30 232.60 9.10 261.80 110 mm Wavin 1385 | 25757

BH-4 267.54 267.11 40.50 226.61 13.10 254.01 110 mm Wavin 18.76 24878
" BH-5 243.92 243.57 20.50 223.07 4.60 238.97 110 mm Wavin 10.78 233.14

BH-6 237.16 236.67 10.00 226.67 >10.00 <226.67 110 mm Wavin 4.80 232.36

GSi-1 no casing 272.0 n.a. n.a. 11.0 261.0 None n.a. n.a.

GSI-2 no casing 271.0 n.a. n.a. 17.0 40&254.0 None n.a. n.a.

GSI-3 no casing 265.0 n.a. n.a. 11.5 §30 253.5 None n.a. n.a.

GSIH4 no casing 272.0 n.a. n.a. 9.%&4’&&% 263.0 None n.a. n.a.

GSI-5 no casing 271.0 n.a. n.a. O‘tﬁ@\w 253.5 None n.a. n.a.

GSI-6 no casing 255.0 n.a. n.a. Q\i\e \.O 238.0 None n.a. na.

GSI-7 no casing 247.0 n.a. n.a. \\O\\Q‘?JJ‘ 29.0 218.0 None n.a. n.a.

Gsl-8 no casing 242.0 n.a. n.a .(ééj 197 27.0 215.0 None n.a. n.a.

GSI9 no casing 270.0 n.a. n aQO\OA}\O) 9.0 261.0 None n.a. na.
GSI-10 no casing 279.0 na. na 33.0 246.0 None na. Tha.
GSI-11 no casing 260.0 n.a. A(,ﬁa. 40.0 220.0 None n.a. n.a.
GSI-12 no casing 226.0 n.a. & na. 24.0 202.0 None _na. n.a.
GSI-13 no casing 265.0 na. n.a. 9.0 256.0 None n.a. n.a.
GSl-14 no casing 270.0 n.a. n.a. 24.0 246.0 None n.a. n.a.
-GSI-15 no casing 252.0 n.a. n.a. 26.0 226.0 None n.a. n.a.
GsSl-16 no casing 256.0 n.a. n.a. 24.0 232.0 None n.a. T nz;__ﬁ
GSI-17 no casing 248.0 n.a. n.a. 40.0 208.0 None n.a. o . n; T
GSl-18 no casing 2206 B n.a. n.a. 10.0 210.0 "~ None n.a. . na

Note

T.0.C = Top of Steel Casing/Cover.
m.0.D. = metres over Malin Head Datum
na. = Information not available.
Elevations for GSI wells are approximate.

Numbering system for GSI wells is arbitrary and used only in this report.
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WATER
Drilling

94 Glover Site Investigation Ltd. was retained to carry out the drilling operation. The
most efficient method to drill thick sand and gravel deposits in a short time peried is by
using ODEX. This is a technique whereby the air rotary hammer drills a hole that has
a larger diameter than the steel casing which falls down behind the hammer. This has
the advantage of closing off sand and gravel layers as drilling proceeds and so
prevents collapsing. This technique was used for most of the overburden drilling at

the Blessington site. The driller reverted to conventional air rotary drilling when stable
bedrock was encountered.

9.5 Six boreholes, labelled BH-1 to BH-6, were drilled to 31.1 m, 22.5 m, 38.3 m, 40.5 m,
20.5 m and 10.0 metres respectively. Bedrock was reached in boreholes BH-1 to BH-
5 at depths of 29.3, 18.0, 9.1, 13.1 and 4.6 métres respectively while BH-6 did not

encounter bedrock. A summary of drilling depths and elevations is presented in Table
9.1.

9.6 After drilling each borehole, a 110 mm slotted Wavin standpipe was installed with a
gravel pack and a bentonite seal. The gravel pack was placed around the entire
length of the hole with the exception of the top 2 to 3 metres. This construction will
allow groundwater from any of the overburden or bedrock formations to enter the well.
The bentonite seal was placed in the top 2 to 3 metres of the borehole to prevent the
ingress of surface water. The borehole locations are shown on Figure 9.4 while the
logs are presented in Appendix 1.

Bedrock Geology O&\\ z@

9.7 The bedrock geology is shown on Flgur@g)@ The site is underlain by sedimentary
and low-grade metamarphic rocks of S@r age. The Glen Ding, Slate Quarries and
Pollaphuca formations are all pad (\éf the Kilcullen Group, which consists of
greywackes, and shales that werg$ Rﬁ%arlly deposited as turbidites. The shales have
generally undergone low—grad%\rﬁeﬁamorphlsm to slates or phyllites.

QOQ
N
Qverburden Geology Qéé‘
O

9.8 The overburden geology of the area is shown on Figure 9.3. The sand and gravel
underlying the site was deposited via meltwater channels from glacial ice sheets that
melted 10,000 to 12,000 years ago. 'A thin boulder clay deposit was found beneath
these glaciofluvial (sand and gravel) deposits in parts of the site. This boulder clay
was deposited directly by the ice sheets rather than by meltwater flowing out of, or
-under, them. Figure 9.3 shows more extensive boulder clay (till) deposits south, west
and east of the site. The overburden thickness at the site, based on information from
24 boreholes, is shown on Figure 9.5 and also shown in cross-section on Figures 9.6,
9.7 and 9.8. The thickest deposits are in the southern and eastern parts of the

property with bedrock outcropping on the steep slopes of Glen Ding Wood at the
western edge of the property.

Hydrogeology

9.9 The bedrock formations of the Kilcullen Group are considered by the Geological
Survey of Ireland {o be poor aquifers. This was confirmed by the drilling programme in
which a total of 78.8 metres of bedrock was drilled in five (5) boreholes without
encountering any significant water entries. Permeabmty tests on BH-3 and BH-4

revealed bulk bedrock permeabilities of 3.2 x 10 m/s and 1.7 x 10 m{s respectively.
The desk study indicated that most groundwater supplies in the Blessington area
target the sand and gravel deposits. According to Wicklow County Council records
there are five (5) or six (6) group scheme wells drilled into the sand and gravel on the
Naas side of Blessington which supply a number of new housing estates. The

Blessington Sand and Gravel Pit EIS Page 9-2
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WATER

Wicklow and Kildare County Council mains water supplies do not pass the site so it

can be assumed that any houses in the vicinity are supplied by private wells, probably
sourced in the sand and gravel.

9.10 The water table contours at the site are shown on Figure 9.9 and in cross-section on
Figures 9.6, 9.7 and 9.8. The proposed site is split by a catchment divide, therefore
groundwater flow is towards the north-west (in the northern part of the extension) and
south-east (in the southern part of the extension). The sand and gravel deposits by

their nature should be very permeable {in the 10 to 103 m/s range) and would act as
a good reservoir for groundwater. However in each of the 6 monitoring wells the clean
sand and gravel deposits were entirely above the water table. The only sand or gravel
found below the water table was in BH-1 and BH-6 where the sand was very fine and
silty and would have a lower permeability than cleaner deposits. It can be seen from
Figure 9.9 and the cross-sections that the water table at the centre of the site is at a
high elevation with steep gradients on either side. This scenario is usually a sign that
the formations below the water table are of low permeability and will not allow water
through fast enough to establish a more stable shallow gradient. A rough permeability

test on BH-6 gave a bulk permeability of 1.4 x 1 0“s m/s for the silty fine sand and
boulder clay deposits. Indications from drilling and sampling suggest that BH-1, BH-2
and BH-5 have similar bulk permeabilities to the three boreholes that were tested and

could be expected to be in the 10-6 to 1()-7 m/s range.

Surface Water &
"
9.11 The nearest surface water feature to the proposed extension is a wet area on the high

ground just east of BH-3 which may pond Q@%é\ very wet periods. It can be seen
from the log of BH-3 that this is not a su S epresentation of the permanent water
table but is caused by the slow drainageofthe 5 metre deep silty sand layer beneath

it. Water overflowing from this areaéﬂ pears into a cleaner sand and gravel layer
approximately 50 metres to the wegb~ @0

9.12 The streams in the vicinity Qfd Oélte are shown on Figure 9.1. The surface water
regime is heavily influenced by “the nature of the overburden deposits with streams
perched above the wate@ré%aﬁe disappearing as soan as they meet a sand or gravel
layer. A surface water c&ichment divide.runs from south-west to north-east through
the site. Streams to the southeast of this divide make their way directly to Pollaphuca
Reservoir and the River Liffey while surface water to the north-west flows towards the
Liffey downstream of Newbridge and Naas via the Morell River. The receiving waters
in both cases are important for reasons of water supply, fishing and general amenity

and as with the groundwater the surface water quality should not be impaired in any
way.

Water Quality

9.13 Water samples were taken from boreholes BH-2, BH-4 and BH-5 and from surface
water stations SW-1 and SW-2 and sent to the Forbairt Inorganic laboratory in
Glasnevin, Dublin for analyses. The results of these analyses are presented in Table
9.2 and provide baseline information on water quality prior to developing the site.

9.14 The surface water samples appear to be of good quality while the groundwater
samples are very high in iron, manganese and aluminium. - Because of the low
permeability of the wells, water was extracted by bailing rather than by pumping. This
meant that the samples contained a lot of suspended solids. The high metal values
were measurements of total ions in the sample and were caused by suspended clay
particles rather than dissolved ions. The labaratory repeated the tests for these three
parameters on filtered groundwater samples and much lower values were measured.
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Table 9.2 : Water Quality at Roadstone, Blessington. - 21/11/36

Surface Water Groundwater
Parameters Units M.A.C. SW 1 SW2 BH-2 BH-4 BH-5
pH _ pH units 6-9 7.9 7.6 7.5 7.3 7.6
Colour Hazen Units 20 25 15 <5 <5 <5
Turbidity N.T.U. 4 4.5 5.1 5500 158 260
Conductivity uSlem @ 20°C | 1500 385 180 530 510 430
Total Hardness mg/ CaCQ3 - 207 74 303 298 228
Total Alkalinity mg/l CaCO3 - 185 42 256 269 218
Non Carbonate Hardness{ mg/l CaCO3 - 22 32 45 29 10
Calgium mg/l Ca 200 72 23 100 105 70
Magnesium mg/t Mg 50 6.6 4.0 13 8.8 13
Sodium mg/l_Na 150 6.9 7.6 13 7.5 10
Potassium mg/l K 12 2.5 <1.0  |leo 1.7 1.6 2.7
Iron (Total) mgh Fe | 0.2 0.15 0.15@0 6.6 4.5 4.5
iron (Dissolved) mg/l Fe 0.2 - Y ,@b <0.01 <0.01 <0.01
Manganese (Total) mg/l _Mn 0.05 0.02 o@&\%\ov.m 0.42 0.32 0.31
Manganese (Dissolved) mg/l_Mn 0.05 Q,Q&f;\\g@ . 0.05 0.04 0.12
Copper mg/ Cu 0.5 S0 B4 <0.01 <0.01 <0.01 <0.01
Aluminium_(Total) mg/l Al 0.2 . &(v\\@%? 0.08 3.8 2.8 2.4
Aluminium {Disscived) mg/l Al 0.£<o\5 N - <0.08 <0.05 <0.05
Nitrate myt No3 | 5" | a0 29 12 7.6 5.2
Nitite mg/l NO2 | S04 0.05 0.03 0.15 <0.01 0.02
Chloride mg/l_Cl ¢ 250 11 18 28 14 12
Sulphate mg/l S04 250 18 7.3 20° 8.8 9.2
Total Ammonia mg/l_NH4 0.3 0.12 0.05 <0.05 <0.05 <0.05
Non Purg. Org. Carbon mg/l C - 6.0 3.6 2.1 0.6 0.8
Sulphur mg/!l § - 6.8 2.7 7.2 3.3 4.5
Arsenic mg/l As 0.05 <0.05 <0.08 <0.05 <0.05 <0.05
Tin mg/l _Sn - <0.05 <0.05 <0.05 <0.05 <0.05
Mercury _|. .mgA Hg | _0.001 <0.0005 <0.0005 <0.0005_ | <0.0005 <0.0005
Chromium mg/l_Cr 0.05 <0.01 <0.01 0.0 | <0.00 | <0.01
Phosphorous mgh P 1.09 0.08 0.05 0.13 0.05 Q.11
Zinc mgl_Zn 5 <0.01 <0.01 0.02 0.02 0.03
Cadmium L mg/t_Cd 0.005 <0.005 <0.005 <0.005 | <0.005 <0.005
Lead _ mg/ Pb 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Cobalt mg/!t Co - <0.01 <0.01 <0.01 <0.01 <0.01
Nickel mgh Ni 0.05 <0.01 <0.01 0.01 0.01 0.01
Boron e mg/l B 2 0.01 0.03 0.01 0.0 0.02
Strontium _ mg/l SrA - 0.16 Q.08 0.25 0.20 0.18
Barium mg/_Ba 0.5 | 0.5 023 | 022 0.13 0.20
M.A.C. = Maximum Admissable Concentration (S.l. No. 81 of 1988)
- = Not Examined

EPA Export 25-07-2013:16:21:11



9.15

9.16

8.17

9.18

WATER

Summary

The property owned by Roadstone Ltd. contains overburden deposits which are up to
40 metres thick (between BH-2 and BH-3), however these deposits are generally 10 to
20 metres thick in much of the portion around the proposed extension. These
deposits are predominantly sands and gravels that are underiain by silty fine sand
and/or boulder clay. The underlying bedrock consists of greywackes, slates and
phyllites of Silurian age.

The highly permeable sand and gravel deposits are generally above the water table.
The underlying low permeability strata are generally saturated but yield only fow
quantities of water. The water table mounds in the centre of the site and flow

directions are to the north-west and south-east either side of the groundwater
catchment divide. - '

The surface water features are dominated by the overburden geology with ponds
caused by slow percolation into low permeability strata and perched streams
disappearing into high permeability sand or gravel layers.

Maintaining the good quality of the surface watér downstream from the site is

important as the River Liffey is used to supply water to the public at Pollaphuca and
Leixlip Reservoirs.

&

Impact of Development 4

9.19

8.20

9.21

9.22

9.23

~ N
The potential water related impacts of %@Q d and gravel pit according to the
Environmental Protection Agency are as § §
O

Q
Lowering of water tables '\\0(\(@\\
Changes in volume of watero@é\'ﬁarges
Changes to surface watercharacter
Contamination of surface ﬁter from accidental spills fo fuel or lubricants
Contamination of grougdklvater from surface during working and after closure

: &
The depth of sand an@ogravel extraction will be controlled by the bedrock surface.
Figure 9.8 suggests that the extraction will be entirely above the water table and
hence, the groundwater levels will be unaffected. If the bedrock surface is found to be
deeper than predicted, the extraction of sand and gravel could slightly lower the water
table in the cenire of the site. This however would not cause any effects to

groundwater supplies in the area as the volumes of water encountered during
excavation would be minimal.

* & & &

Lowering a portion of the hill will reduce the catchment area of the streams to the
south and east of the site. The proposed extension covers an area of only 4.2
hectares. The 30 year annual average rainfall at Blessington is 938 mm. Potential
Evapotranspiration at the nearest synoptic weather station (Casement Aerodrome} is
504 mm. This would suggest that the effective rainfall at the site is in the region of
430 mm per annum. Infiltration rates for sand and gravel according to studies carried
out by the Ontario Water Resources Commission are calculated as 250 mm/annum.
This would leave 180 mm/annum over a 4.2 hectare area or a volume of 7,560
m3/annum (or 0.00024m3/sec.) available for run-off. The bulk of this water will run-off
to existing silt ponds and be used to process the exiracted sand and gravel. This
potential loss of water is insignificant in terms of the overall surface water catchments.

The wet area near BH-3 will not be impacted upon. No other impact is expected on
the surface water character in the vicinity of the site.

The proposed extension will maintain rather than increase the current level of sand
and gravel extraction at the pit. There will therefore be no requirement to increase the

Blessington Sand and Gravel Pit EIS Page 9-4

EPA Export 25-07-2013:16:21:11



WATER

number of machines or installations at the site and so the probability of groundwater
’ contamination will not be increased.

Mitigation Measures

9.24 Standard work practices on this site such as reguiar maintenance of machinery will
prevent any spillage that could lead to contamination of either the groundwater or

surface water.
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7.1

7.2

7.3

Bléssington Sand Processing Plant - EIS

Infroductio—n

This reports investigates the geological, hydrological and hydrogeological aspects of the
construction of a proposed sand processing facility within Roadstone (Dublin) Ltd's
property near Blessington, Co. Wicklow. The current sand processing facility is located
at Dorans Pit to the east of the main Dublin to Blessington road (N81). The proposed
new site is located to the north-west of the main road, Figure 7-1. The proposed activity
and details of the existing environment are described below. Potential impacts on the

surface and groundwater environment and their respectively mitigation measures are
also detailed.

Description of the Activity

Aggregate from the pit face will be loaded into the primary feed hopper and dry
screened to provide <25mm material for the aggregate W ing plant via primary
stockpiles. The <25mm material will pass through a numbex®f washing processes and
screenings to produce a range of grit and sand prg\l;iugt\s. The wash-water from the

washing plant will be pumped to the water treat) nd plant and from here the clean
water will then be recirculated into the washing ia a clean water storage tank. The
silt and clay laden residue from the water tre@ﬁlant will be diverted to the settling
ponds. A flocculent will be added to the @gﬁwater to assist in the separation of the
silis and clays from the water. The flog Sﬁ\[ an organic polymer (Magnafloc® LT27),
will be added at a dosage rate of gﬁg@ kg/m®, approximately 21 kgs per day. The
flocculent, Magnafloc® LT27,.confo<fr5$\ to European Standard EN 1407 which covers
chemicals for use in the treatment @f’ water intended for human consumption. It is not
potentially harmful to humans oz\ﬁma.
. & :

The washing plant will use approximately 6.8 m*/min of water over a 17 hour shift of
which some 80% will be recycled through the water treatment plant. The remaining
20% of the wash water will be either retained within the washed products and leave the
site with the products or drain from the stockpiles to the settling ponds. The daily supply
wili be augmented from a spring discharge located to the north of the settling ponds, as
is the case with the existing sand processing plant (Figure 7-2). This spring feeds into
the clean water pond under gravity via a 4" pipe. From here it will be piped into the
plant. The clean water pond will also receive water from both other ponds via vertical
overflow pipe systems that can be raised or lowered depending on the height of the
materials in the ponds. In drought conditions, when the water levels in the clean water
pond are low, the make up water from the spring discharge will be supplemented by
water taken from the nearby Blessington Reservoir by way of an existing agreement
with the Electricity Supply Board, as at present.

Page 7 -1
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Groundwater Quality

7.9 ‘Groundwater in the overburden is characterised by a conductivity in the range of 500
uS/cm and a calcium concentration of the order of 100mg/l. Table 7-2 gives analyses of
groundwater collected from boreholes completed within the outwash deposit.

Surface Water Flow

7.10 The streams in the vicinity of the site are shown on Figure 7-1. The surface water

regime is locally influenced by the nature of the overburden deposits with streams
perched above the water table and then disappearing as soon as they meet a sand or
gravel layer.

7.11 A surface water catchment divide runs from south-west {o north-east through the site.
Streams to the south-east of this divide make their way directly to Pollaphuca Reservoir
and the River Liffey while surface water to the north-west flows towards the Liffey
downstream of Newbridge and Naas via the Morell River. The receiving waters in both
). cases are important for reasons of water supply, fishing and general amenity.

Quality of Surface Water : - @\g&’f
N
7.12  Analyses of water samples collected from points SWx1 q‘%W-6 are presented in Table
7-2. The surface water samples appear to be of Qﬁ%&kjality, especially downstream of
the settling ponds. The elevated calcium valuegsh \@ﬂ stream samples indicate that the
stream water has a high percentage of gro@%&g@ater discharge and this is consistent
with it acting as a local groundwater discgdg@(@érea.
N
O
7.13  In contrast the pond water analyses\'rfé@@ned relatively lower conductivity and calcium
values which indicate a higher peré’g ge of rainfall in comparison to the stream water
due to either direct precipitation ox Collected run-off. This result is consistent with the
pond levels being perched with gﬁ%pect to the water table.
§

7.14  For the purpose of this repor('f samples were taken at the location of the original SW 4
and at the location of the spring which will supplement the water supply. The results are
shown in Table 7-3. The quality of the water is very good with only manganese the
MAC for Drinking Water. These analyses can act as baseline quality against which any

) changes can be compared.
® |

Impact of Development

7.15  The impacts on the soil of the érea relates to the quarrying of the sand and gravel
deposit and are covered by the planning permission for this excavation.

7.16  Impacts to the water environrhent will be a function of discharges to the surface water
and ‘groundwater regimes and any water abstractions related to the washing plant.

7.17 A positive impact of the proposed development will be the increase in water recycling in
the proposed plant, and the consequent reduction in make-up water required.

Blessington Sand Processing Plant - EIS Page 7-3
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.ble 7-2 : Surface and Groundwater Quality at Roadstone, Blessington.

[

Blessington Sand Processing Plant - EIS

Surface Water Groundwater
Parameters Units M.AC. SW1 sw2 SW3 SW4 SW5 SW6 BH-2 BH-4 BH-5
upstream | downstream| between first '
stream stream ponds pond
20/11/92 21111192 01/07/93 02/07/93 03/07/93 04/07/93 21/11/92 21/11/92 21/11/92
i Lp_)-L pH units 6-9 7.9 7.8 7.6 7.9 - 85 8.4 7.5 7.3 7.6
Colour Hazen Units 20 25 15 5 <5 NE <5 <5 <5 <5
@)idity N.T.U. 4 4.5 5.1 0.85 0.50 1.8 12 5500 158 260
Conductivity uS/em @ 20°C 1500 385 180 480 460 230 225 530 510 430
Total Hardness mg/l CaCO3 - 207 74 353 314 116 113 303 298 228
Total Alkalinity mg/l CaCO3 - 185 42 320 283 103 107 256 269 218
Non Carbonate Hardness mg/l CaCO3 - 22 32 33 31 13 6 45 29 10
Calcium mg/l Ca 200 72 23 130 110 40 39 100 105 70
Magnesium mg!t Mg 50 6.6 4.0 8.9 9.5 3.8 37 13 8.8 13
Sodium mg/l Na 150 6.9 7.6 6.8 68 & 7.2 8.7 13 7.5 10
Potassium mg/l K 12 25 <1.0 <1.0 <187 <1.0 <1.0 1.7 1.6 2.7
fron (Total) mg/t Fe 0.2 0.15 0.15 0.01 | Q007 0.06 0.38 6.6 4.5 45
Iron (Dissolved) mgft Fe 0.2 - - - b\\) - - - <0.01 <0.01 <0.01
Manganese (Total) mg/l Mn 0.05 0.02 <0.01 1183 0.5 <0.01 0.01 0.42 0.32 0.31
Manganese (Dissolved) mafl Mn 0.05 - - N - . - 0.05 0.04 0.12
Copper mgll Cu 05 0,01 T P A I T A T I I T e L L
Aluminium (Total) mg/l Al 0.2 0.07 0.08 . {1x%0.05 <005 | 0.8 0.38 3.8 28 | 24
Aluminium (Dissolved) mg/l Al 0.2 - - (,é & - ~ - - <0.05 <0.05 <0.05
Nitrate mg/l NO3 50 4.0 25 o 10 4.4 2.9 29 12 7.6 5.2
Nitrite mg/l NO2 0.1 0.05 O.:CJ:\E—D5 0.01 0.01 0.03 0.02 0.15 <0.01 0.02
Chloride mgfl Cl 250 11 8 14 12 13 11 28 14 12
Sulphate mgft SO4 250 18 0’73 14 11 12 13 20 - 8.8 9.2
Total Ammonia mg/t NH4 0.3 0.12 0.05 <0.05 <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05
Non Purg. Org. Carbon “mgh C - 6.0 3.6 4.4 24 33 3.0 21 1 08 08
Biochemical Oxygen Demand mgfl (A.T.U.) | - - - 5 27 TNE T TTE TS - LT
Suspended Solids mgfl - - - 3¢ <10 NE 570.00 - - -
Sulphur mght S - 6.8 27 - - - . 72 33 45
Arsenic mgll As 0.05 <0.05 <0.05 - - - - <0.05 <0.05 <0.05
Tin mg# Sn - <0.05 <0.05 - - - - <0.05 <0.05 <0.05
Mercury mg/l Hg 0.001 <0.0005 <0.0005 - - - - <0.0005 <0.0005 <0.0005
Page 7- 6
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)®

Table 7-3 Analyses of Water Samples from Roadstone, Blessington

PARAMETERS UNIT . Spring Stream POTABLE
B 05-Mar-97 05-Mar-97 WATER MA.C,
pH units 7.8 8.1 6-9 |
Conductivity uS/em . 400 475 1500
Total Hardness CaC03 mg/l 226 273 -
Total Alkalinity CaCO3 mgh 205 262 -
Non-Carbonate Hardness CaCO3 mg/ 21 11 -
Calcium Ca mgfl 74 95 200
Magnesium Mg mg/t 10 8.8 50
Sodium Na mgfl 8 8.2 150
Potassium K mg/l 1.8 0.6 12
Iron Fe mglt 0.04 . 0.16 0.2
Manganese Mn mg/l 0.02 0.11 0.05
Copper Cu mg/i <0.01 <0.01 0.5
Aluminium Al mg/l 0.18 0.1 0.2
Nitrate NO3 mg/l 5.6 5.6 50
Nitrite NO2 mg/l <0.01 0.04 0.1
Chloride Clmg/l 16 19 250
Sulphate S04 mg/l 20 10 250
Total Ammonia NH3 mg/l 0.08 <0.05 & 0.3
Benzene pgh <10 <10d 30ug/!
Toluene ugfl <10 . <10 1,000pg/!
Ethy! Benzene polt <10 S 4 %<10 150pg/!
Total Xylene ugll <10 & <10 70ugft
MTRBE ot S Background=10ug/!
Diesel Range Organics g/l <0 g <10
Mineral Oil mgl =R <10 -
S
O Q
Shaded Areas=Values exceeding the MAC accor&(r)@ o Sl 81/1988
. $&
095\\
N

C}O

Blessington Sand Processing Plant - EIS
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K. TCulIen & Co. Ltd.

Environmental -

Groundwater and Surface Water Sampling at Roadstone Quarry,
Blessington, Co.Wicklow

Qctober 2002

°

1. Background

White Young Green Ireland were requested by Roadstone Dublin E’f% to carry out groundwater and
surface water sampling at their Blessington quarry. Two prev1og9\set of samples were taken at the same
site on the 4" of June and the 3 of September 2002. B hsets of these results are detailed in reports
from this office entitled "Groundwater and Surface Wa@ogﬁf‘nplmg at Roadstone Quarry, Blessington, Co.
chklow" dated June and September 2002, respectwﬁ%.’\

&é’ S
A third set of samples was taken at the sit® &QO’Blessmgton on the 30" of September 2002. Three
groundwater and two surface water samples gfere taken and sent to an accredited laboratory for analysis of
the baseline EPA parameters. The sam ocatlons are shown in Figure 1. The results of this sampling
round are shown in Tables 1 (groundxg/ater) and la (surface water), along with the results of the June 4“
and 3" September sampling rounds. All three sets of analyses are compared to the groundwater and
. surface water MACs and the typical leachate composition values.

2.  September 30" Groundwater Sampling (Table 1)

2.1 BHI

The results of the 30" of September sampling show very little difference from the 3™ of September
sampling round. All of the parameters remain below the Drinking Water MAC and are significantly
below the typical parameters for leachate.

2.2 BH2

The results of the 30" of Septermber sampling show very little difference from the 3™ of September
sampling round. All of the parameters remain below the Drinking Water MAC and are significantly
below the typical parameters for leachate.

Bracken Business Park, Bracken Road, Sandyford Industrial Estate, Dublin 18, Ireland.
i lessington
Tel. +353.1 2041717 Fax +353 12941823 eMail: enviro.dublin@wyg.com C001939 Roadstone B g

October 2OI‘:;)I:;A‘E ortgg%}}t%OlS 16:21:12




2.3 BH3
The quality of BH 3 has improved since the 3" of September sampling round. Iron and manganese levels

. which were formerly high have reduced to below the Drinking Water MAC. There has been very little

change in the other chemical parameters.- All parameters are-significantly below the typical leachate
values.

3. Sepiember 30" Surface Water Sampling (Table 1a)

3.1 SWI

The overall quality of SW1 has not changed much since the last sampling round. Manganese remains
slightly above the Surface Water MAC at 0.09 mg/l. There has been a slight increase ammonium but no
significant changes in nitrate or nitrite. All parameters remain below the typical leachate values.

3.2 SwW2

The overall chemical composition of SW1 has not altered significantly since the last sampling round.
Manganese has now decreased below the Surface Water MAC. SW 2 has experienced a slight increase in
ammonia but it is still below the Surface Water MAC and is significantly below the typical value for

’ leachate.

4,  Summary

Three groundwater and two surface water samples were collected at {\Ige‘\’o%{oadstone Blessington Quarry on
the 30" of September 2002. These were analysed for the basel\igl%\kﬁ\’A list of parameters to investigate the
possible presence of leachate beneath the quarry site. T Q@esults obtained are compared to previous
analyses carried out on the 4" of June and the 3" of S%g&;@ber 2002.
&\oi\@x"

The continuing good quality of the end of Sept.géﬁc%ﬁesults confirm the results of the previous sampling
i.e. that there is no indication of the prese@\o@@f leachate in the groundwater or surface water at the
Blessington site. The overall groundwater q\v@(ﬁty is very good-all of the samples are chemically suitable
for drinking.

s

5. Recommendations

Sampling should be continued at intervals agreed between the Consultant, Roadstone and the Planning
Authority and should be considered in conjunction with the application for the sand-washing facility at
the site. Future sampling for the complete set of baseline parameters is not deemed necessary. A reduced
number of chemical parameters should be sampled for instead.

Respectfully Submitted

%/Mw ‘o M\_ tififsg

Victoria Conlon B.Sc. M.Sc.

— /{G“’W’l //A//oj

Teri Hayes Mrféc. P.Geo

C001939 Roadstone Blessington
? White Young Green (IRU) Ltd. October 2002 Water Quality

Eng'eeering & Environnsental Crsultants

B KT.Cullen & Co. Ltd.

Hydrogeological & Environmental Consultants
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Table § ; Groundwater Sample Analyses Readstone Blessington

Sample Reference BH} BH1 By BH2 BH2 BH2 RH3 BHY BH4 TWS Typleal
Drinking water
Suropke Type & d Gromnd: o MAC Vlus Leachate eompesition
Swmpie Date Unlts weer 902 /09102 ez 3902 300502 0902 0302 Y62 e sisuoss T
pH Vfln In Wster mpA 80 1.5 74 74 73 12 16 22 o 77 6109 72
Sulpbate 2¢ SO, mph - n " 84 52 s2 8 0 " § 250 136
Nitrate 2 NO, men 746 16 16 17 44 i k4 on 50 0.e
Nitekte as NO, meA <6001 <0 Q0 a0 008 ) <Dt ) ) .66
Total Oxldised Nitroges as N mgh L7 17 36 38 1 12 45 (B3 - -
Ammonlum as NH, mp 905 <008 0.07 <0.05 0.08 .05 0.05 <008 <0.06 03 614
Cm-.wiaeul:l mgh 52 9.2 17 18 20 16 1] 3 1”7 250 1256
Cenduetivity pSfem 30 385 450 630 00 690 500 610 s S 1500 e
Alkalinlty mgd 120 255 240 s 370 a0 140 250 - 338
Non Purgeable Organke Carbon mgh %] 09 0.5 14 13 36 0.5 21 -
Mercary as Heg meh 008 <008 <Q08 <008 <008 <005 D008 <008 0.001 LA
Cheomlum ag Cr mpn <0.01 <00l <0.01 <0.01 <0.M <001 <0.0f <0.01 0.05 0.07
ZincasZa mph 0.02 <0.01 0.01 0.07 <001 001 0.06 <0.01 1 0358
Cadminm as Cd mgh <0.00% <00 «<D,0f <0.005 0.0} a0 QS <0008 0.00% 0,01
Lead as PH mgl <0.05 <0.05 .05 .08 <005 <05 aQs [}
Nickel as Ni mgdl «0.01 o.ot a.02 <0.0) <0.01 002 <00 <001 005 o1
lrem s Fe mght <0.0t 008 0,02 <001 02 nay 0 <01 0 us
Masguacm us Mn ™A <00} 003 as 0} 009 nm <u.m <0 D05 199
Magnerium s Mg mgh 87 9.5 96 20 a7 17 kX 56 50 151
Cakiwmas Ca mgt a2 83 8 122 82 s 57 o 200 250
Copper sa Cu gl <001 <0.01 0.02 <0.01 0.05 <0.01 <0.0§ <.m 0.5 003
Sediuns as Na meA 9 88 16 88 1B n u 93 150 90
.hmhm ak agt 16 <t < < 9 28 05 22 n 191
Residee on Evaporatioa mg 484 'S n3g 1817 wa 250 na 3017 1 s08 . .
Cyawide a3 CH mph o3 3 <o) @) o) 01 Ay <€ @y <01 0.05 .05
Fheool as CHOH mgh @t @t <. <0} <0l <01 < <0t <0 <ol 0.005
Flestidems F mgA 025 <0.2 0.2 <02 0.2 <2 <2 <02 @y <02 1
Arsenlc as As mgh €003 <08 008 <008 <0.08 <008 D08 ans <o S 0.05 0008
Phesphorms 23 P mgA <005 <0.05 .05 <005 <0.05 D05 <005 <008 <05 .05 2
Boroass B mgA .l <0.01 00| <0.} <0.01 0.03 <001 0.02 Y] Ot 2 . 7
Barlum as Ba mgh 008 0.06 0.07 0.26 0.4 0.13 0.08 013 0.8 003 0.5
Schenint ax Se mgh <0.08 <00t <0.03 <003 <20 <DD3 <D0} «@hs hps <D.05 0.3
mgh <001 <0.08 0.0t <0.01 <008 <001 <0.05 <001 <01 e 0.01 .
{Stver s Ag
Notes:
n/a-not analysed
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Table 1a : Surface Water Sample Analvses Roadstone Blessinzton .
. - i e e mme e e - A P .
Sample Reference sw1 sw1 swi sw2 swi2 sw2 Sortace Water Typical ’
Sample Type s ) Surf; ’ MAC Valpe [EChate composition <
Stresm Stream Stream Qusrry Quarsy Quarry

Sampke Date * Unlis R 4602 3109/02- 30705102 46102 3/09/02 30/09/02 §1294/199% EPA 1592

pH Yalve In Water mgit 79 78 75 82 K} 78 69 12
| Sulphate as SO, mgi ) V“A’ w0 26 1 24 00 136

h;lklk asNO, ’ mi?,ll o ‘2‘4 ’ s ) 4 'AA 22 24 50 10.6

N;rile' us .NO, ' .ﬂlg’l .<6.0I dlﬂl o d).(;l : <0.01 <0.01 0.0t - 0.66

Tow) Oxidissd Nitrogen ss >n.|y| B “osa " oss Y 0 o5 ose - -

Amr;:nn;n"; ;S—N;l. rr:;ll A 'd.l;; b ‘4105 ” i 0.06 ’ 0.06 <0.05 016 0.2 614

CMm'ldeu'C" mgit 1n 10 - 12 12 13 4 250 1256

Co—ndunh:h:y V #Sfem 485 . 4.30 485 ) 300 285 Jos 1000 TIRS

:nulini:; o ' ;yl : 2.65‘ ’ 16; T ’ 27.0' i:u 125 138 - 33K

.N;n ;’u:ge‘n’ble ;)l‘[lnll-‘ (=] ' I‘nb’l ] Al_S” o .- 1:6 i.-I 14 18 - - .

M!;mr’ u H’; ;n;h <0:05 <Q.0l$ <005 <0.05 @5 <0.05 0.001 0.

Chrnml;lm asCr ) ms/l <0.01 <oDl ) <001 <0.01 (\\\ . @ <o,.m <00t 005 0.07

ZincasZn mgf) <0.0¢ <0.01 <00 :; Q \O\ <0.01 <00t 3 0.58

Cadmium as Cd mg <0.005 «<0.0¢ <0.0% O%@ <0.01 <0.01 0.005 <001

Lead as Pb .myl <0.08 «<0.05 <0058 Q b\Q @05 <0.0% <0.05 0.08 0.4

Nickef ns Nf mgdl 0.0 0.0t d1()l\<>Q 3‘\ <(Lag <L <t.{n - (%3

Iron as Fe meh oo 006 o0 003 oz 45

Manganese s Mn n;;ll 0.03 0.02 <001 .08 199

Mn;‘nsllnn Mg ’ le ’ 97 T oo 9 - 15t

Calclum as Ca mgh 9 \ 52 Us 48 - %0

Copper »s C;l . mgh <0.0.l 0.01\'0 002 <001 <001 0.01 0ns 0o

Sodium as Na mgh 60 65 74 74 73 . 904

s . S

Potasslum as K mgh 05 (O] 16 08 <l < . 91

Residue on Evaparation wg/l ::Ia ;vn na na nla nia -

Cyanide as CN wmgh nfa wa nfa wa nfa na ads <005

Phenol as C.H,0H mgh wa o'a nin na wa e noos .

Fluoride as F mgh na Wa nla o/ at nh T

Arscnlcas As mg/l na nfa nla nla na L 008 0008

Phosphorus as P mgi wa na nfa wa wa nfa w22 .

Bon;n As B o mﬁ v‘tll nl’l' na wa nia 2 7

BuiemasBs  omg om T m o wia wa 0 -

Setentumasse T m " T w wa w o0l .

SR S S S N

80D, o ) mgh . .<-2 B <0:S . o/a <2 LS nia 5 2834

cop myh <0 <20 <0 <20 <20 <20 - 3078

Naotes:

wa-not ln;lyscd

MAC; Admissible C:
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Groundwater and Surface Water Sampling
at Roadstone Quarry,
Blessington, Co.Wicklow
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Ireland

Environmental-

Groundwater and Surface water Sampling at Roadstone Quérry,
Blessington, Co.Wicklow

June 2002

1.  Background _ &

Q§ .
White Young Green Ireland were requested by Brady Sg@%\qﬁ%\ Martin, Consulting Planners to comply
with a request for further information from Wicklow Council dated 6" March 2002. Roadstone
Dublin Ltd., plan to construct a sand-washing facilitysacross the road from their existing Doran's Pit
washing facilities. As part of the planning appli%a‘ﬁ?@\ for the facilities an EIS was carried out, including a
description of the groundwater and surface Q@*?eglme of the site. Wicklow County Council requested

that additional ground and surface wate&@@%lmg be carried out and that a monitoring programme be
put in place. &°

A
0(&\
2. Groundwater Sampling Procedure and Analysis
Four groundwater and two surface water samples were taken at Roadstone Dublin Quarry at Blessington
- Co Wicklow on the 4™ of June 2002. Roadstone further requested that sampling programme be designed
. to include analysing the EPA list of baseline parameters for landfill monitoring in order to ascertain the
possible presence of decaying organic matter beneath a section of the quarry.

Groundwater samples were taken from the four boreholes at the Roadstone site as indicated on Figure 1.
Two of the boreholes were drilled specifically for the purposes of sampling (BH!1 and BH2). BHI is
located upgradient of the proposed facility and BH 2 is located downgradient. BH2 is situated at an area
which is the subject of debate over the possible presence of illegally dumped waste. TW1 was drilled as a
water supply on private property downgradient of the quarry. BH4 was drilled as part of the original
quarry EIS in 1996 and is located upgradient of the proposed sand-washing plant. BHs 1 and 2 and TW
1 are drilled into the gravel aquifer to depths of 18, 17 and 21.5m respectively. BH 4 is drilled to 38.3 m
into the bedrock aquifer beneath the gravel. BH4 is also on the other side of the catchment divide and

may not be indicative of groundwater flow through the gravel aquifer beneath the site for both of these
TE2SONS. ‘
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The groundwater samples were sent to an accredited laboratory for analysis. The results are shown in
‘ Table 1. The groundwater analyses are compared against:

* Drinking Water Standards, SI 81 of 1988
* Typical Leachate Composition, EPA 1992

2.1 Drinking Water Standards

The overall groundwater quality is very good. The only parameters which exceed the Maximum
Admissible Concentrations (MAC) for Drinking Water are nitrite in BH 1 and BH 2 and ammonia (as
ammonium) in BH 1.

Nitrite exceedences are generally indicative of recentAorganic pollution from either land-spreading or
animal slurry. Nitrite rapidly breaks down to nitrate therefore the fact that nitrate is not elevated in BH 1
would indicate that there is not a long-term pollution source in the vicinity of the borehole. This borehole

is located in the centre of the quarry area, removed from sheep and any form of land-spreading so the
: . source of the nitrite and ammonia is not obvious.

BH 2's nitrite content only slightly exceeds the Drinking Water MAC of 0.1 mg/l. This is located near to
an area which is grazed by sheep and may be linked to the animal ﬁrry

&°
-
Both BH4 and TW1 display excellent groundwater qualﬁi?gﬁ?\gﬁ%h regard to chemical parameters is suitable
for consumption. Q\QO S
: QQ &
O @
2.2 Leachate Composition é’ N

BH2 is the closest borehole to the propose@g@of illegal dumping. As such it would be expected that if
leachate was being generated in this area sthen the chemical signature of the groundwater in this borehole

would reflect this. BH2's chemical pQ@?neters are s1gmflcantly less than the typical leachate composition
values. '

The most common indicator parameters of pollution from leachate are chloride, ammonia and

. conductivity. Chloride is possibly the most useful as it is it the most mobile ion in groundwater. Typical
background chloride levels in Irish groundwaters are between 15 and 30 mg/l. Values higher than 30
mg/l in areas which are not close to the coast can be indicative of organic pollution. The chloride levels at
the site range from 17 to 21 mg/l, indicating that the groundwater in the four wells is not impacted by
leachate. The conductivity levels are quite variable in the four wells, ranging from 330 mg/l to 630 mg/l
in BH 2. These levels relate directly to the calcium and bicarbonate (alkalinity) levels in each sample and
are indicative of the calcium carbonate in the overburden deposits. '

2.3 Organic Analyses
The samples were sent to an accredited laboratory for organic analyses, consisting of Diesel Range
‘Organics, Petroleum Range Organics, Mineral Qils and BTEX compounds. The results are show in Table

2. All of the analyses are below the detection limit of 10 pg/l, indicating the absence of organic pollutlon
for diesel or petroleum products.
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3.  Surface water Sampling Procedure

‘ Two surface water samples were taken from the stream which runs along the south-western boundary of
the quarry (SW1) and from the main area of open water within the quarry (SW2). Both of these locations
were sampled previously on the 6™ of March 2001. The recent samples were analysed according to the
EPA baseline parameters for surface waters (apart from dissolved oxygen).

~‘The surface water values were compared against:

Surface Water for Human Consumption Standards for A1 waters SI 294 of 1989
¢ Typical Leachate Composition, EPA 1992.

3.1 Surface Water Standards

" The quality of the surface water is very good with all parametersr meeting the requirements for Al surface

’ waters. Incidentally, the surface water is of a similar quality to the groundwater, indicating the close link
between the two within the quarry environment.

32 Comparison with Typical Leachate Composition 4\\?9“‘

)
Both surface water samples show no evidence of leachate conta@%ation. The most obvious indicators are
chloride, conductivity, and ammonium in addition to ggf):bz%nd COD. None of these parameters are

elevated. | \\}Q}\\@
N
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4.,  Summary & 4;\\09

Four groundwater samples were taken at tgéo?{oddstone quarty site: two upgradient of the proposed sand-

washing facility and two downgradiex&@\\ All of the samples are of good chemical and organic quality.

Levels of nitrite above the MAC .forqgrinking Water are found in BH1 and BH2 and elevated ammonium

in BHL. These valﬁes are not found in conjunction with other indicators of organic pollution i.e. chloride,
‘ sodium and potassium are slightly anomalous.

BHs 2, 4 and TW1 show no evidence of leachate contamination. BHI shows slightly elevated nitrite and

ammonia levels but sodium and potassium are all at background levels indicating that the groundwater is
not impacted by leachate.

Surface water quality is also good with values similar to those of groundwater and no exceedences of

either the Drinking Water and Surface water Standards. The surface water values are all lower than the
leachate levels.

The groundwater upgradient and downgradient of the sand-washing facility and in the location of the
‘possible area of illegal dumping is of good quality and shows no evidence of leachate contamination.

5. Recommendations

The results show no indication of the presence of leachate in the groundwater or surfacewater systems. If
,. decaying matter is present at the site and has not yet leached contaminated water into the groundwater
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system, then trial pitting may be necessary to ascertain the physical presence of decaying material. This
would involve the use of 2 JCB over the period of one day to excavate 3 metre deep pits at intervals over

b the site. The trial pits would be logged by White Young Green personnel and any waste material would be
identified and photographed. The trial pits may be inspected by Wicklow County Council representatives.
If a less invasive survey is required by Roadstone then shallow monitoring boreholes can be drilled with a
window sampling rig and a landfill gas analyser can be used to assess the presence of landfill gases
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{ . Table 1 : Groundwater and Surface Water Sample Analyses Roadstone Blessington
) TRA Vel Gwull Gwuh —  — Q6w Sws
<
Sample Reference ' BHI1 -BH2 BH4 TW1 SW1 Sw2 Typical
. Drinking water Surface Water
Sample Type Ground Ground: Ground Gi d Sur Surfacewater| Leachate composition
MAC value MAC Value
Upgradient | Downgradient| Upgradient | Downgradient Stream Quarry
Sample Date Units 41602 . 4/6/02 4/6/02 4/6/02 4/6/02 4/6/02 .
S181/1988 SI 294/1998 EPA 1992
pH Value In Water mygil 8.0 14 80 7.7 79 8.2 6109 6109 7.2
Sulphate as SO, mgfl 4 84 ] 8 11 2% 250 200 136
Nitrate as NO, mgll 92 15 20 6.8 24 44 50 50 10.6
Nitrite as NO, mgh 0.84 0.16 <001 <0.01 <001 <001 0.1 . T 066
Total Oxidised Nitrogen as N mg/l 23 34 4.5 1.3 0.54 1 - . -
Ammonium as NH, mgit 032 0.07 <0.05 <0.06 <005 0.06 03 02 614
Chloride as Cl mgfl 18 17 21 17 1 14 250 250 1256
) Conductivity HSlem)  © 330 630 330 485 435 300 1500 1000 7789
. Alkalinity mgl 120 345 140 250 265 130 - . 3438
Non Purgeable Organic Carbon mgh 14 14 <0.5 2.1 13 14 - - -
Mercury as Hg mgll <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.00t 0.001 0.1
Chromium as Cr mgit <0.01 <001 <0.01 <0.01 <001 gh\‘f 0.05 0.05 0.07
$
Zincas Zn mgll 0.02 007 0.06 <0.01 <00t | O o 1 3’ 0.58
. &\\
Cadmium as Cd mgit <0005 <D.005 <0.005 <0.005 ;{?QQ\@ <0.005 0.005 0.005 <001
' 4
Lead as Pb - mgfl <0.05 <0.05 <0.05 40& \\&0‘05 <0.05 0.05 0.05 01
! > @D )
Nickel as Ni mplt <0.01 <0.01 <0.01 . O@O. AN <001 <001 0.05 - 0.1
N
&S
Iron as Fe mgil <001 <0.01 a.n & o) .01 Q.04 0.06 02 0.2 543
N
Manganese as Mn mg/l <001 <40t <<§.0k\\ 4 <00t Q.03 002 005 0.05 1.9
Magueslum asMg mgt| 87 19 s\(5?.1 56 97 04 50 - 151
O
Calelum as Ca wgl| &2 [ 1o &cb 57 % % 0 200 . 230
N\
Copper as Cu - | mgl <0.01 @ﬁ <0.01 <0.01 <0.01 <0.01 0.5 0.05 0.04
Sodium as Na* mgll 19 t 1 93 60 74 150 - 904
) Potassium as K mgil 1.6 0.8 05 22 <0.5 0.8 12 - 491
Residue on Evaporation mgil 464 1817 2224 305 wa nfa - - -
Cyanide as CN mgh <0.1 <0.1 <0.1 <0.1 nfa nfa 0.05 0.05 <005
Phenol as C,H,0H mgll <0.1 <l <0.1 <01 nia nfa 0.005 0.005 -
Fluoride as F mgil 025 | <0.2 <02 <02 nfa nla 1 1 .
Arsenicas As mgfl <005 <005 <0.05 <0.05 wfa nla 003 0.05 0.008
Phosphorus as P mgil <0.05 <0:05 <0.05 <0.05 nla nla 22 0.22 .
Boronas B mgl <0.1 <0.4 <01 Q.1 nfa nia 2 2 7
Barium as Ba mghl 0.08 0.26 0.18 0.04 n/a nla 0.5 0.1 -
|Selenium as Se mgll <005 <0.03 <0.05 <0.05 nla afa .01 .0t -
mgil <0.01 <001 <0.01 <0.01 n/a nfa 0.01 - -
Silver as Ag
! mef nfa nia nla nfa <2 <2 - 5 >834
BOD
mg/l nla nfa nfa - nfa <20 <20 - - 3078
cop
Notes:
n/a-nol analysed-
MAC=Maxi Adrmissible C
Block digits=Exceedences of MAC
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Table 2. Groundwater Analytical Results - Roadstone Blessington,

Mineral Oil, Diesel Range Organics, Petrol Range Organics, BTEX
Location BH1 BH2 BH4 TW1 Dutch Values
TrAed G WL [EAN I ] | . -_— — S-value I-value
Units ug/l g/l g/l g/l uo/l - ug/l
Mineral Qil <10 <10 <10 <10 50 600
Diesel Range Organics <10 .o <10 <10 <10 - -
Petrol Range Organics <10 <10 <10 <10 - -
&
& g
NI —
S Dx'é\ =
4 g
. . 0¢9?) > =8
Benzene <10 <10 <3O <10 0.2 30 - B3
. L& &g
: N o
Toluene <10 <10 &0 | <10 7. 1000 £z
S =4
S KO u £
Ethylbenzene <10 <10 <<0<% <10 <10 4 150 £3
5 =
Xylene . <10 <1@:\\ <10 <10 0.2 70 LTs
e E
Legend: ‘ White Young Green Ireland Y
Date of Sample Collection: 4/6/02 : Hydrogeological and Environmental Consultants 5
ug/i-Micrograms/litre Job No. COOD 1685 5
Dutch Values: RIVM 2000 =k
‘S-Value= Target Value —; £
I-Value= Intervention Value S
. &L s
g2
=3
, g g
-3
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1. Background
&

S\
\QQ/
White Young Green Ireland were requested by Roadstone Lg g@ carry out groundwater and surface water

sampling at their Blessington quarry. Three previous se %@‘chemlcal samples were taken at the same site

on the 4" of June, 3" of September and the 30" of % ber 2002. These results are detailed in reports

from this office entitled " Groundwater and Sur a%ez\ ater Sampling at Roadstone Quarry, Blessington,

Co. Wicklow ", dated June, September and ch@qﬁﬁOOZ respectively.

@&5
A forth set of samples was collected at c‘;ffe site in Blessmgton on the 4" of February 2003. Three
groundwater and four surface water sag%\les were collected and sent to an accredited laboratory for analysis
of the baseline EPA parameters. C’A set of samples were analysed for bacteria as well. Previous
bacteriological sampling was carried out at the site on the 16 of November 2002. The sample locations

. are shown in Figure 1. The results of this sampling round are presented in Tables 1, 2 and 3, along with the
results of the June 4%, 3 and 30‘“_of September sampling rounds. All four sets of analyses are compared to
European Drinking Water (S. 1. 81 of 1988) and Surface Water (S.I. 294 of 1989) Standards. ‘

The Drinking Water Standards, S.I. 81' of 1988, refer to water which is to be used as a potable supply. As
such they are rigorous, defining Maximum Admissible Concentrations (MACs) for 53 parameters in water.
It should be noted that the waters sampled for the purpose of this report are not drinking water supplies and
the use of the Standards is for comparison purposes only. '

The Surface Water Standards, S.I. 294 of 1989 refer to surface waters which are to be abstracted for
consumption. These Standards "categorise surface waters into Al, A2 or A3 depending on the (increasing)
degree of treatment which will be applied"- Parameters of Water Quality 2001, EPA. Again the surface

waters sampled in this report are not used as drinking water supplies and therefore the Al standard is used
for comparison purposes only.

Bracken Business Park, Bracken Road, Sandyford [ndustrial Estate, Dublin 18, Ireland.
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The analyses are also compared to typical leachate composition values as defined by the Environmental
’ Protection Agency (EPA), in their publication, Landfill Operational Practices, 1997. The mean value for
each parameter was calculated from the leachate compostion of 30 samples from UK and Irish landfills.

2.  Surface Water Sampling

2.1  Chemical Sampling

Chemical sampling was carried out on the 4" of February 2003 at four surface water sampling locations
(SWs) 1,2, 3, and 4. The locations are shown on Figure 1. The results are shown in Table 1. The results

are compared to the Al Surface Water MACs under SJ. 294 of 1989 and also to the values for typical
leachate composition.

The chemical parameters in SW 1 have not altered significantly since the 30™ September sampling round.
There has been a slight improvement in the manganese levels. None of the parameters exceed the Al
MAC:s and there is no evidence of organic or inorganic pollution:

SW 2 has not altered significantly in terms of chemical quality. There has been a very slight increase in
nitrate, but at 7 mg/l'it is still very low especially for a surface water.

R4 :
SW 3 and SW 4 are new sampling locations. The quality of the i&%ter is generally good with none of the
parameters exceeding acceptable surface water limits. Ne@\\e\l‘é\?ample shows evidence of pollution, apart
from elevated nitrate levels in SW 4. At 46 mg/1 this is gfif@nhm acceptable levels (50mg/1) but is indicative
of contamination from either organic or inorganic sgﬁrq@%‘ E.Coli and Faecal Streptococci are also present

(see section 2.2 below) which may point to an gﬁggsﬁc source of pollution such as cattle or sheep grazing

nearby. & \é\&)\

\éQOQ

2.2 Bacteriological Sampling Qooéé\
Bacteriological sampling was carried out at SWs 1, 2, 3 and 4 on the 4™ of February 2003. Previous

bacteriological sampling was carried out on the 16" of November 2002. Both sets of results are shown in
. Table 2 and are compared against the standards for Al surface waters, to be used for consumption (S.I. 294
of 1989). Surface waters, in general, have higher bacteria counts than groundwater as polluting material
can run-off into rivers without being attenuated by overburden material. This is reflected in the very high
levels of bacteria, which are allowed to occur in surface waters to be used for consumption, according to S.I.
294 of 1989. E.Coli and Total coliform levels of 1,000 and 5,000/100ml respectively are acceptable in Al
Surface Waters to be used for Human Consumption.

E.Coli is an indicator of pollution of faecal (human or animal) origin. Its presence in surface waters in
upland, rural areas is common due to the run-off of animal waste from adjacent farmland. Faecal
Streptococci are also indicators of faecal pollution but are more short lived than E. Coli and so are usually
present in smaller numbers. Total coliforms are a measure of the general microbial quality of the water and
include bacteria which can occur naturally in soil. If they occur without E.Coli or Faecal Streptococci then
the source of the bacteria is considered less likely to be faecal in origin.
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In SW 1, the bacteriological quality has improved since the 16™ of November sampling round, with respect
to E.Coli and total coliforms. Taking this into consideration, the surface water quality is relatively good, as
bacteria counts in surface waters are normally significantly higher. E.Coli is present which indicates that
faecal contamination is occurring. The quality of SW 2 has improved with respect to E.Coli, coliforms and
Faecal Streptococci-all of which have reduced in number. The quality of SW 2 is good apart from the
presence of 6 coliforms. There is no indication of faecal pollution.

SW 3 is a new sampling location. This shows low values of E.Coli and coliforms and no Faecal
Streptococci. This indicates that faecal contamination is occurring but it is probably minor.

SW 4 shows the presence of all three bacteria but in very low concentrations. Faecal pollution is occurring
as both Faecal Streptococci and E.Coli are present.

3.  Groundwater Sampling
. 3.1 Chemical Sampling

Groundwater samples were taken at Boreholes (BHs) 1, 2 and 3 on the 4" of February. The locations of the
boreholes are shown in Figure 1. The chemical results, along with preffious chemical analyses, are shown in

Table 3. These results are compared with the Drinking Water Sta@‘?ﬁtrds and the values for typical leachate
composition.

The quality of the sample taken from BH 1 compargs\> with the Drlnklng Water Standard. None of the
parameters exceed the MAC for Drinking Watgé’@vﬁ none approach concentrations indicative of leachate

contamination. The high nitrite and ammg{@k@ levels, which were observed in the June sampling round,

have not been repeated again. &Y

ég\
The quality of the sample taken froniﬂBH 2, remains similar to previous sampling rounds. No parameters
exceed the Drinking Water MAC and there is no evidence of leachate contamination.

. The quality of the sample taken from BH 3 also remains good with no parameters exceeding the MAC for
Drinking Water or showing signs of leachate contamination.

The Potassium to Sodium (K:Na) ratio of the three boreholes was checked as an indication of pollution
from inorganic or organic sources. A ratio of < 0.3 or 0.4 is indicative of uncontaminated groundwaters.
The ratios for BHs 1, 2 and 3 were 0.14, 0.14 and 0.045, respectively.

3.2 Bacteriological Sampling

The groundwater bacteriological results are shown in Table 2. They are compared with the Drmkmg Water
Standards S.I. 81 of 1988.

The quality of the water in BH 1 has improved with regard to coliforms since previous sampling rounds.' ' It
now complies with the Drinking Water Standard.
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The water in BE 2 now has 1 coliform but still does not show any E.Coli or Faecal Streptococci, which
~. suggests that no animal or human wastes are polluting the groundwater at this borehole. It is likely that if
’ the groundwater was resampled at this site, the coliform would not be present.

BH 3 shows the presence of coliforms and Faecal Streptococci but no E.Coli. The Faecal Streptococci are
indicative of pollution from human or animal wastes. Because of their relatively short residence time in
aquatic environments, the pollution source may be quite close. BH 3 is adjacent to farmland, which has
cattle grazing on it, which may explain the presence of the bacteria.

4. Macroinvertebrate Survey

At the request of Roadstone, White Young Green contracted Ecoserve Ecological Consultancy Services to
carry out a macroinvertebrate survey of the stream running along the perimeter of the Blessington site. The
survey was carried out on the 31* of January 2003 and is included in Appendix A of this report. Three
» . stream sites were sampled (S 1, 2 and 3). These are shown on Figure 1.

Macroinvertebrates are sensitive to changes in river quality due to pollution. By dividing aquatic organisms
into Groups ranging from sensitive to tolerant species, a Biotic Indexsdr "Q" value can be.assigned to each
river/stream depending on the amount and diversity of organisms §h the water-body (Table 4). In turn this
"Q" value can be used to define a water-body's pollution 16&%7\0\@ able 5).

éQo\,\}@b
S
SO
"Q" Value  Divéfsity Water Quality
N
Q5 <Hi Good
O
Q4 \5\‘Reduced Fair
@B & Low- Doubtful
QO
Q2 Very Low Poor
Q1 Little/None Bad

Table 4: The EPA Scheme of Biotic Indices or Quality (Q) Values and their relationship to water quality.

Q Value Quality Status ' Quality Class
Q5,Q4-5,Q4 Unpolluted Class A
Q3-4 Slightly Polluted " Class B
Q3,Q2-3 : Moderately Polluted - Class C
Q2,0Q1-2,01 Seriously Polluted Class D

Table 5: The relationship between Macroinvertebrate Quality (Q) values and water pollution:

Macroinvertebrate surveys have the advantage over chemical sampling in that they are a better indication of
the long-term quality of the water in a river. They are best carried out in the period June to October when

White ) R
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water temperatures are at their highest and flows are at their lowest and therefore the macroinvertebrate
communities are under the most environmental stress.

The Ecoserve study concludes that the quality of the water at S 1 has a Q value of 3, making it moderately
polluted. S 2 has a Q value of 3-4 making it slightly polluted. S 3 has a Q value of 3-4 making it slightly
polluted. The origin of the pollution is not known. Siltation is present at all three sites which may have
lead to a decrease in species diversity. The EPA publication on Water Quality in Ireland 1998-2000 has
shown an increase in the length of river channels in Wicklow which show slight to moderate pollution. The
causes of slight pollution are mainly agricultural although cases of quarry siltation have been noted.

The chemical sampling point at SW 1, which is close to the location of macroinvertebrate sampling point
S1, does not show any evidence of nitrate pollution (6 mg/l) or pollution from inorganic fertilizers etc. It
should be noted that chemical sampling is only an indication of water quality at a particular time.

5. Conclusions

The chemical quality of the surface water quality' remains good in SW 1 and SW 2. SW 3. and SW 4 were
newly sampled sites, both of which are of good quality apart from higg.nitrate levels at SW 4. The source is
0 .

not obvious but appears to be organic in origin. 2

§®
G
The macroinvertebrate sampling carried out at S 1-3 iogﬁloegﬂ\es slight to moderate pollution which may be
linked to siltation. The overall trend in the quality %S%@érs and streams in Wicklow is towards an increase
in slight and moderate pollution. It is recommeggﬁo ¢hat this type of sampling be carried out again in the
period June to October, when environmentalés@i%s%s are at their highest.

QQOQA,‘

The bacteriological quality of the surfigg;é\waters is relatively good when compared with surface waters, in
general. QQQ '

Chemical groundwater quality is excellent with none of the boreholes exceeding the Drinking Water MAC.
Bacteriological quality is excellent in BH 1. Apart from 1 coliform in BH 2 the quality is good. The
bacteriological quality of the water in BH 3 is poor and shows evidence of slight faccal contamination
which may be linked to adjacent land-use.

Overall, the chemical analyses show no evidence, at this time, of contamination of either the ground or
surface waters by leachate.

iWhite
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Table 1 : Surface Water Sample Analyses Roadstone Blessington ‘
AR REW | > % 24 SWS > TEAd. SWE TRA R4 SWi
Sample Reference sw1 sw1 ' sW1 sw1 sw2 : SwW2 swz swz swa- SW4 Surface Water Typical
Sample Type Sur ) Sur . Surf: xf: Sur Sur Surf Sur MAC Value Leachate composition
Stream Stream ! Stream Stream Quarry 4 Quarry Quarry Quarry Pond Dillonsdown
Sample Date Units 4/6/02 3/09/02 30/09/02 4/02/03 4/6102 . 3/09/02 30/09/02 4/02/03 4/02/03 4/02/03 12941998 EPA 1992
Temperstureof Water e | wa ow ¢ w23 | W 41 a0 YR )
pH Value ll’; Walervi..,a-b o pi-l Units . o 79 o N .7.8" —A o 73 ’ . 78 8‘.2 8.1 78 . 8 8.1 8.1 6109 72
HVaelnWateronSite | pHUmis | wa  we . wa o0 | wm wa 805 833 548
"S‘ulph;(e‘s‘SO‘_ o m-g)l R Y "o A 1o Y Y ‘ 2% 24 2 05 19 200 136
N];r.u ISN-O;— T ’ 'm.g/l R 2.4" . V3.8 o __j o 4 ) 6 i ) 4.‘4. I 22 24 7 <0.5 46 50 » .10,-6 ’
;qm-ng.,]_qo, T mg/l T T e e T e T e 1 am ' <0.0 o0 o 0.02 0oz - 0.66
Toul Oxidied NirogenssN mgt | o5 os oo e | 1 es  o& s o5 1 . .
AmmonumasNH,  me\ | <85 o o6 <1 | o <05 @é‘o.n{ @ @ o1 02 Cee
R A L vt Y Sl SRS (s S N U BN NS,
Conductivity pS‘k‘:m T 485 480 485 S10 300 QS;\O’\ ) ;"05 345 %5 280 1000 7739 ‘
T e o“ﬁq? 400 295 521
Alkalinity . mgh . 265 ‘ W 270 130 (\Q &@s 125 138 150 152 100 - 3438
N;m i’urgeable Organic Carb(;n mg/l 13 15 ) ’ 1.6 IJ. il . é}%o ‘Qé\ 14 1.8 08 4.1 23 . -
Mercnrylsﬂg ) ' mght | ;0.0S o <0.05""“ o .<0‘05 » B ;0.05 . " Q&{DS . <0.05 <0.05 <0.05 <0.05 <0.05 ’ 0.001 0:1
Chromium s Cr mg/l R YS oo Y <001 Q)\\%\ \;1 ‘ <001 001 <001 <001 <00 005 007
Zil;cﬂ;z;l - ’ o mg’ll R <00] T G—@; 0 -<-0.Dl‘ ’ o <001 ) :)O .;).;l o <0.61 o <0:Ol. A <0.01 <0.01 ' <0.01 . . 3 ' 05’8 )
Eadm(um as C;:l h . . mgll o ) <000; o _-<00[ T <‘6.0l ” ) ‘<0.005 \'6\ ' <d.005 . <001 <0.01 <0.005 <0.005 <0.005 ‘ 0.005 <0.01
Lead as Pb » . A mg/l ) <0.05 ‘<0.05 i ;0.05 ' & <0.65 ' <005 <005 <0.05 <0.05 <0.05 | 005 6.]
-NickelasNI mgft [ <0.01 o <001 o . <0.01 CJ<0.0.| . <0.01 <001 . <0.01 <0.01 <0.01 <0.01 - 0.1
Iron as Fe mg/l 0.04 B ; ’ 0.03 ) 0.06 0.03 <001 <0.01 0.16 02 545
Manganese as Mn mgh 0.03 <0.01 002 <0.01 <0.01 <0.01 <0.01 0.05 199
Magnesium as Mg mg/l 27 5 . - 94 9 39 1.9 23 - 151
Calcium as Ca mgf 96 96 24 104 52 115 48 60 58 49 - 250
Copper as Cu mg/t <0.01 002 0.02 <0.0! <00 «<0.01 00! <0.01 <001 <0.01 0.05 0.04
Sodium ss Na mgft 60 67 65 22 74 74 15 - 68 32 82 - 904
-Pa!nsium as K mg <0.5 <l 16 . <l . 08 <l o <] <] 24 42 B 491
BOD mg/l <2 <05 nfa <l?j 1 " <2 o 15 nfa <05 17 <05 5 >8?54
CoD ! mg/l <20 <20 nfa <20 <20 <20 nfa , <20 <20 <20 - 3078
Notes:
n/a-not analysed
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Table 2: Ground and Surface Water Bacterial Analyses Roadstone, Blessington
JIRA . &w /] ew  ulz. owily ISR S5wS SWE 8w
Sample Reference Drinking Water MAC Surface Water MAC TW1 BH1 BH1 BH2 BH2 BH3 Sw1 swi sw2 Sw2 SW3 Swyq
Sample Type SI81 of 1988 Ground G dwater G a Ground Ground Ground ﬁx{face Water Surface Water| Surface Water Surface Water| Surface Water| Groundwater.
ST 294/1998 é\
N
)
(Al waters) <\\ : ,&’Q\
Sample Date 4/6/02 16/11/02 4/2/03 16/11/02 ‘wﬁo \D\ 4/2/03 16/11/02 4/2/03 16/11/02 4/2/03 4/2/03 4/2/03
TR
QN
. NI
.. TCC/ml at 37°C__ __|No increase above background levels | No increase above backgronnd levels LAy 2300 0 3 )L L3 (\Q 23000 ) 2300 123 . 142 47 . 1 . An 155
= o N
_. JCCmia22°C Mo increase dbove background Jevels | No increase above backpround levels, g&bs U\ >300 >300 . >300 >300 | >300 >300 >300
NN
. ECoMm 0/100m! R S 5. . n s . o | s 3
i 00ml. | . 0/100m! | e Lo 000 0 L L. . N 48 . 16 >0 6 2 17
[Faecal Streptococci/ 100 ml 0/100mi 200 Nit Nit Qf\(\&l:ﬂ Nil 2 2 7 Nil Nil 12
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n/a-not analysed
MAC=Maximum Admissible Concentration

Table 3 : Groundwater Sample Analyses Roadstone Blessington
TBA Rd. ow L —> 6wl : —> G b .
Semple Reference BH1 BHI BHi BH) BHI BH2 BH2 BH2 BH} BHI BHY BH4 TWS Typical
Drinking waler
Sampie Type Leachate componltien
MAC Value
Sampie Date Units 402 902 30009002 am2)y 4602 oz 3070902 40203 oz 30009102 AN2/03 L2 46002 PEp— .
:l'cnpe'll’\ln < nfa ’ iy L) ’ 23 wa o nia ’ 94 nfa ) na 72 aa afa : :
;H.\.Iﬂm InA;Vlln-.n Site pH Unis na ’ e Ly ’ 14 na " nfa ’ nig ' T34 na ’ wa X2 %Y nfa ’
-p;l Vllrx ;l Water Lab pH Units 12 kA 74 4 74 73 2 75 k2 2 27 IJ; 27 bw? =2
vsd,;..u -"SO. n ” B4 32 32 24 8 o 14 1] 3 250 i ’ 135 B
m‘,;,, - No, 74 ) ) 15 16‘ 17 5 14 0 24 ES 6a 30 106
ero, ’ <001 T e - tn;l <001 ’ <001 0.08 <00 0 : <00} <001 0.1 " 0:66
w - o k73 - 3'3 43 1 22 [ %] AJ‘ ls V.' : ) :
105 N o ;0.1 o ) om- ’ 47205‘ - 008 ’ <.l <03 0% <.l <005 <006 03 .eu
;.2‘ n ) 1 . I; k-] kt ] i - a [r} 50 - 1;56
Coldued.vily on She pSlem Vs na wVa 1-99 na wa wa i 742 ni2 s na
; , st ax as " 810 490 30 435 1500 77!9
30 28 - 140 ua‘ - . 3_;)!
36 23 @3 21 - o -‘
@S <005 <008 <08 0001 .O,‘l
<0l <001 «<am <001 0.08 o007
001 <001 006 ’ <001 1 i n—.n
<D <1005 <0.005 <0005 noos <o
<0Ds <005 <05 <ns 005
on2 <00t <0 Q01 005
00 LX) 013 <00t lu. )
[J ) dl:ol .<\7.0I <001 008
17 -;.S 7I 36 50 :
e L2 57- 5 200 - _2-5(';
<ot <0.01 <0l <01 05 one
11 n n 93 130 904
28 T os 52 l!‘ ) o :9!
;llid-\;llE. poration m;’l 464 : a 13t ' wa ’ m7 L 460 afa na 7 LU a4 505 . .
;:;ukk » Cl‘“ ' ) mpA ;‘S.l ’ <0l -¢".l «.1 <;.l <t <00 o <01 <0.} <) <hl <0} LR ons <003
;":;ool » Ul.dH ' mgAl .1 <l <0J‘. .t ) 47.1‘ <0t <@ <.t <l <o <t 0.1 <l oms .
Flooride n: P ’ mgh 02.5. ) <2 ) 2 401 - B ;01 -d')..'r Q2 - ;01- ) «l @2 @2 @l <02 1 .
Arsenic as A3 ’ mgh <005 ;11.05 <005 dw!’ <005 ’ dlDS <005 <. OS. <005 <ans 005 <Dn5 <003 005 o001
w =P mgh <0408 <005 <05 05 67:05 «0ns <005 <008 <005 05 <08 <«0ns 22 >
B‘o;vl‘tu B mgh ' 47:] ' 'd;m o0 i d)l o ’ <0DI> 003 <01 ’ <001 002 0.1 <0.1 0.1 2 o
;dnn;— Ba mgfl nvna - 00 ‘ﬂ,&)“lv 01;6 ) i n2s ) - a4 ’ l’).l!‘ ’ . 0.12‘ ons 043 0.1 0.8 o oS o . i
-Sekn;m-& : - mgl <005 i <ﬂD’l <005 ' : 4;,('“‘ : <005 - -;)A:H ) d-)n;“ : ~.du'Il o <m <005 <001 ) do-ns <005 09;' T . T
mgh <003 <005 <ﬂﬂ| .d).m ’ﬂg,ﬂl ) <005 <001 <10 <005 <Dt <ol <001 <o am . .
SinrE AL
Notes;
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Blessington Quarry — Freshwater macro-invertebrate survey

INTRODUCTION

Ecological Consultancy Services Ltd have been contracted by K.T. Cullen & Co. Ltd, Dublin to
conduct an assessment of the freshwater macroinvertebrate ecology and water quality of a stream
adjacent to the Doran’s Pit quarry, at Blessington quarry, Co. Wicklow.

METHODS
Macroinvertebrates
Freshwater macroinvertebrate surveys were undertaken on the 31st January 2003. Three sites
were examined in total, one downstream of the quarry, one along the quarry boundary and one
upstream along the quarry boundary (Appendix 1, Figure 1).

One macroinvertebrate sample was collected at each site (Appendix A, Figure 1, Appendix B,
Table 1). The samples were collected by ‘kick’ sampling for approximately 3 minutes in the
faster flowing (riffle) areas of the river where possible, using a standard hand net (250 mm
width, mesh size 1 mm). Macroinvertebrates collected from each sample were preserved in 70%
Industrial Methylated Spirits (IMS) and returned to the laboratory for identification. A variety of
data were recorded at each sampling site including, substratum type, water temperature,

dissolved oxygen, channel width, channel depth, and aquatlcxﬁ%acrophytes (Appendix B, Tables
2 and 3). &¥

Macroinvertebrate specimens were identified usm% @&?c\)ﬂowmg literature, Elliott ef al. (1988)
for Ephemeroptera, Hynes (1977) for Plecopterg; Macan (1977) for Gastropoda, Edington &
Hildrew (1981) for caseless caddis larvae, W@Héas%‘ et al. (1990) for cased caddis larvae, Friday,
(1986) for adult water beetles and for othe@‘%ﬁ%ia Nilsson (1996), Nilsson (1997), and Fitter &
Manuel (1986). e

S 4,*\
Q-indices 6\0
The Environmental Protection A cy (EPA) has developed a biological quality ratings index
(Q-values) that rates river quality on the relative abundance of macroinvertebrates that have
different sensitivities to organic pollutants (McGarrigle et al., 2002). The indicator groups of
sensitivity to pollution are A (sensitive), B (less sensitive), C (tolerant), D (very tolerant) and E
(most tolerant). The Q values derived from this method give an indication of the water quality
status, with a value of Q5 representing pristine, unpolluted conditions whereas Q1 represents
grossly polluted conditions (Appendix B, Table 4). A Q-value was assigned to each site where
possible based on the EPA methods (McGarrigle ef al., 2002). The Q-index scheme should be
based on fauna and other observations taken from riffles and eroding substrata.

RESULTS

Site 1 was located just downstream of the quarry on an open unshaded section of channel.
Adjacent to the site on the right bank was grassland, recently disturbed in preparation for a road
development. On the left bank was grassland leading to the boundary of the quarry. A new
housing development was under construction immediately south of site 1. The channel had also
been culverted just downstream of the sampling point as part of road development works. The
stream was 1.5 m wide, with a mean depth 0.2 m. Flow was moderate, and conditions were

Ecological Consultancy Services Ltd ‘ , 3
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Blessington Quarry — Freshwater macro-invertebrate survey

slightly silted. The substrata consisted of gravel (50%) with sand and silt. Extensive growth of
water celery, Apium nodiflorum, occurred just upstream of the sampling point.

Site 1 had the lowest number of organisms and the lowest species richness of the three sites
surveyed. The fauna was dominated by species from the more tolerant indicator groups, with
Group C (tolerant fauna) accounting for three quarters of the sample and Group D (very tolerant)
accounting for 15% of the sample. The Group C fauna consisted of high numbers of the shrimp
Gammarus sp. and small numbers of the mayfly Baetis rhodani, dipteran larvae, and beetle
larvae Elodes sp. Group B (less sensitive fauna) organisms were present in small numbers. These
consisted of cased caddis larvae, Potamophylax sp. a genus which is widespread and common in
the British Isles, in waters with a stony substratum (Wallace et al. 1990). Sensitive fauna (Group
A) were scarce, and comprised stonefly larvae Nemurella picteti. This stonefly species is
abundant in Ireland in permanent trickles and particularly among dense vegetation (Costello,
1988). Overall tolerant species dominated the macrofaunal sample and sensitive species were
scarce. Consequently a Q-value of 3 was assigned indicating moderate organic pollution.

Site 2

Site 2 was located approximately 300 m upstream of site 1 and along the boundary of the quarry.
The channel was sampled just downstream of a small bridge, marking the end of a section of
woodland. Channel width at this point was 1.5 m and depth @ﬁged between 0.1 and 0.2 m. The
stream was open, and the shallow banks were covered Mﬁ\h mosses, dock, grasses and herbs.
Leaf debris was abundant instream, and the edges of, eoc'ﬁannel were heavily silted. As at site 1,
water celery covered most of the channel just up%\tgégﬁ' of the sampling point.
<

Site 2 contained the highest number of ;ﬁé@oiﬁxs, and had the highest species richness of the
sites surveyed. The fauna was dominated (%5\39 Group C, or tolerant organisms, with Group B
common, Group D scarce and Groﬁ?%@\% recorded in fair numbers. Group C fauna was
characterised by shrimp Gammarus gp? and chironomid larvae in large numbers. Other fauna
from this group, included mayﬂQ@Baetis rhodani, uncased caddis Plectronemia conspersa,
blackfly larvae Simuliidae, and é/%ariety of aquatic beetle larvae. This site had the most diverse
trichopteran fauna containing 7 species or higher taxa. Caddis larvae using plant fragments for
case construction such as Limnephilus nigriceps, Glyphotaelius pellucidus and Halesus sp. were
common. The Group A fauna consisted entirely of the stonefly Nemurella picteti. At this site,
tolerant fauna dominated, however pollution sensitive fauna were abundant, consequently a Q-
value of 3-4 was assigned indicating moderate to slight organic pollution.

Site 3

Site 3 was located approximately 200 m upstream of site 2, along the quarry boundary. The
stream widened around a fenced area which may have previously been a cattle watering/feeding
area. The stream was 3 m wide and the instream habitats consisted of relatively deep (0.2 — 0.4
cm) slow moving water. The stream at this point was quite heavily silted with deep silt and mud
in the centre of the channel. Samples therefore could not be taken using conventional kick
sampling and sweeping of the bottom, margins and aquatic vegetation with a pond net was
employed. The instream substrata was entirely comprised of silt, sand and mud, and immediately
upstream of the sample point water celery, Apium nodiflorum, was growing throughout the width
of the channel, with some pockets of starwort, Callitriche sp. also present. Bankside vegetation
on both sides included mosses, ferns, shrubs and trees such as hawthorne.

Ecological Consultancy Services Ltd St 4
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Blessington Quarry — Freshwater macro-invertebrate survey

Sixteen species/taxa and 505 organisms were recorded at site 3. Tolerant species were dominant,
with Group C organisms forming 50% of the sample, and Group D (very tolerant) forming a
further 20%. The Group D fauna consisted entirely of water louse Asellus aquaticus. Group C
organisms mainly consisted of chironommid larvae, shrimp Gammarus sp., mayfly Baetis
rhodani, and beetle larvae Elodes sp. Uncased caddis Plectronemia conspersa were also
recorded. Both Groups A and B were common in the sample. Group B comprised cased caddis
larvae from the family Limnephilidae, including Limnephilus nigriceps, which generally utilises
plant fragments in case building. Group A cousisted entirely of the stonefly nymphs Nemurella
picteti. The habitats sampled were not conventional riffle habitats and sampling methods
differed from previous sites due to the nature of the substratum. Q-indices are normally
calculated on kick samples taken in riffle habitats (Mc Garrigle et al., 2002). However the faunal
sample would indicate a mainly pollution tolerant assemblage although sensitive species were
well represented. A Q-value of 3-4 was assigned indicating slight to moderate organic pollution.

Ecological Consultancy Services Lid -5
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Blessington Quarry — Freshwater macro-invertebrate survey

DISCUSSION

Ideally, channel morphology characterised by a high proportion of riffle areas where conditions
are more oxygenated, are suitable for more sensitive macroinvertebrates such as stoneflies and
mayflies. Overall, the stream under study did not have a high proportion of riffle habitats.
Instream flow regimes at site 1, contained some riffle habitats (30%) and glides (10%), with
slower moving water and silt deposition towards the margins of the channel. Dissolved oxygen
levels were highest at this site and were of suitable levels for fish and macroinvertebrate life.
Conductivity and pH, which were similar to those recorded at sites 2 and 3, fell within normal
range of values for these parameters. It must be noted that these measurements are only
indicative of conditions at time of sampling

Luxuriant growth of Apium nodiflorum, upstream of the sampling point, may suggest some
enrichment of the stream. Extensive macrophytic growth can choke up stream beds affecting
flow regimes and encouraging silt deposition, as well as reducing the diversity of stream bed
habitats. Apium nodiflorum is a common species In fertile, shallow water sites where the growth
of taller vegetation is restricted by disturbance such as grazing, erosion or ditch clearance
(Preston & Croft, 1997).

The stream is characterised by moderate water quality. SomQ\%@ﬁrichment may be occurring, as
tolerant fauna were dominant and habitats were not optimunt for macroinvertebrate colonisation.
However further sampling would be recormnende(g\“t\x@ate spring or summer months when
conditions are more suitable for Q-value assessme@ﬁ?’@

S
At site 2, stream cross section was reduce &9 re flow was faster and the channel contained a
higher percentage of riffles. Dissolved Q%gén levels were slightly reduced at this site, while

conductivity and pH were similar th Q@‘t site 1 and within normal range of values for these

parameters. &°
X

Immediately upstream of this pdint, extensive growth of Apium nodiflorum was evident and
again may indicate enriched conditions. The channel was also generally silted, with heaviest
deposits along the margins of the banks. Results of macrofaunal sampling, would suggest
slightly improved water quality when compared to site 1 downstream. Habitats were more suited
to macroinvertebrate colonisation with a range of eroding substrata, riffle habitats and faster
flow. Despite this however, siltation and excessive macrophytic growth were evident. Further
macroinvertebrate sampling in late spring or summer months would be recommended to provide
a more accurate picture of water quality and macroinvertebrate communities at the site.

Site 3 was located downstream of the quarry. Flow was very slow and the channel was infilled
with deep mud and silt. Conventional kick samples could not be taken and sweeps of the
instream habitats were made using the net. The channel was approximately 3 m wide and ranged
from 20 - 50 cm in depth. The water was clear, and partial shading was afforded by trees and
shrubs. This area may have recently been a cattle/sheep watering point as a pen was present and
previous trampling evident. Dissolved oxygen was lower at this site (6.3 mg/l and 52%
saturation), approaching levels which could inhibit freshwater fish and macroinvertebrate life.

Instream colouration of the water was noted and appeared to stem from a discharge or seepage
on the left bank. An orange fungus/bacterial growth was present at points within the channel,
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which may suggest an iron-rich influx into the stream. Further chemical testing would be
required to determine the nature and cause of this growth.

Results of macrofaunal sampling again indicate slightly improved conditions from site 1, with a
higher proportion of sensitive organisms recorded. However the habitats and silted substratum
conditions at this point are not optimal for macroinvertebrate colonisation. High levels of
siltation and lack of suitable substratum and flow were apparent. Higher numbers of Group D
organiss Asellus aquaticus were recorded here than at sites 1 and 2.

The macrofauna recorded in this survey are all relatively common in Ireland. Stoneflies from the
family Nemouridae were the most sensitive organisms recorded, but these can occur in a wide
range of habitats (Costello, 1988). The next most sensitive fauna were cased caddis fly larvae
Limnephilus sp., Halesus sp., all of which are widespread and common in Ireland. The only
mayfly found was Baetis rhodani which is one of the more tolerant species of mayfly and
common and abundant in Ireland occurring in all relatively clean rivers (Kelly-Quinn &
Bracken, 2000). Other tolerant organisms recorded included the waterlouse Asellus aquaticus
and the freshwater shrimp Gammarus sp., dipteran larvae and beetle larvae, all of which are
common and widely distributed in Ireland (Woods, 1974). .

&
&
&

CONCLUSIQNS
QO

In general the macroinvertebrate fauna at allQ te€ sites were dominated by more pollution
tolerant organisms (Groups C and D). S11tatxgﬁw‘as noted at all sites, as was luxuriant growth of
macrophytes. Species assemblages were sgﬁ%’@% between sites, but sensitive species from Groups

A and B were more abundant at sites \3 while very tolerant Group D fauna were abundant
at site 3. Levels of dissolved oxygen at\@?e 3 may also be indicative of impaired water quality.
Qo
A

Faunal sampling of the stream and'observations on it’s flora and physical characteristics, suggest
that the length of channel surveyed is undergoing, or has undergone, some organic enrichment
resulting in a degradation in water quality. This enrichment is reflected in the faunal community.
Other factors, such as siltation and extensive macrophytic growth reduce the value of the
macroinvertebrate habitats instream. Physio-chemical analysis may help to identify the nature
and possible sources of pollution along the channel.

1t is also recommended that further macroinvertebrate monitoring be carried out in the late spring
or summer months, since it is advised that Q-indices are calculated on samples taken during
periods of low flow and higher temperatures (generally late spring and early summer months),
when environmental stressors are at their peak.
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APPENDIX B. TABLES

Table 1. Macroinvertebrate species list. 1 or 2 individuals = Present, <1% = Scarce/Few, <5% = Small
numbers, 5-10% = Fair numbers, 10-20% = Common, 25-50% = Numerous, 50-75% = Dominant, >75%
= Excessive. The EPA faunal indicator groups of sensitivity to pollution are A (sensitive), B (less
sensitive), C (tolerant), D (very tolerant) and E (most tolerant).

Site Name: 1 2 3 EPA
ANNELIDA
Hirudinea (leeches)
Glossiphonidae indet. - - 1 D
Oligochaeta (worms) - - -
Lumbricidae 1 1 - -
Oligochaeta indet. - - | -
CRUSTACEA
Amphipoda: Gammarus duebeni 121 296 56 C
Isopoda: Asellus aguaticus - 5 108 D
MOLLUSCA
Bivalvia: Sphaeridae indet. 28 - - D
ARTHROPODA - INSECTA
Collembola (springtails 3 Kid
Isotomidae indet. - R 1 -
NES
Ephemeroptera (mayflies) 2O Q
Baetidae: Baetis rhodani F& 21 16 C
S &
Plecoptera (stoneflies)y” <©
Nemouridae: Nemurella picteti P 4 80 49 A
' SO
Trichoptera (caddjs@figs) B
Limnephilidae: Halesustadiatus - 1 - B
Halesds digitatus - 4 -
" Halesus sp. - 10 - B
Potamophylax sp. 6 - - B
Glyphotaelius pellucidus - 20 2 B
Limnephilus nigriceps - 42 56 B
Limnephilidae indet. 1 11 30 B
Polycentropodidae:  Plectronemia conspersa - 9 19 C
Diptera
Chironomidae 1 483 125 C-
Simulidae 1 12 C
Tipulidae 2 - - C
Ptychoptera sp. 1 - 7 -
Dinocras sp. | 2 - 1 -
Coleoptera (beetles) C
Dysticidae: Dytiscus sp. (larvae) - - 4 C
Colyembetinae indet. - 2 - C
Scirtidae; Elodes sp. (larvae) 15 15 30 C
Elmidae: Elmis aenea - 1 - C
Curculionidae indet. - 1 - C
No. of species/taxa 13 18 16
No. of organisms 199 1032 621
Q-index 3 3-4 3
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, Table 2. Summary of locations and descriptions of sites where macroinvertebrate kick samples
were taken.

Site

‘Location and Description

Coordinates

1

Downstream of the quarry and just above the point where the stream has been
culverted. The stream lies in an open area, with the quarry to the east and
grassland to the west. The stream was unshaded and dense growth of Apium
nodiflorum was present in the channel. Macroinvertebrate samples were taken
in the riffle areas.

Along the quarry boundary downstream of an old bridge over the stream.
Some riffle habitats were present. Macrophytic growth was dense
immediately upstream of the sample point. Banks were steeper and vegetated
with bramble, moss, dock and ferns.

Upstream of the area being quarried near the site tailings lagoons. No riffle
habitats were present and macroinvertebrate samples were taken by sweeping
the surface of instream habitats with a pond net. Siltation was heavy and a
seepage was entering the channel from the left bank. The channel was wider
and heavily shaded at this point by trees such as Hawthorne, brambles,
mosses and ferns.

53°10 66
006° 32.01

53°1072
006° 32.02

53°10 80
006°32 05

Site Dissolved  Conductivity Temp Width - @g&\fl Siltation Flow Water clarity Habijtats Shading
Oxygen °C ugo \\\\ cm sampled
Qo
%  mgl 00
1 77 9.6 582 6.2 00é’q,s 20 Slight Moderate Clear Riffles Open
@)
2 67 8.2 576 64 1.5 10-20 Moderate Fast Clear Riffles Open
—~ heavy
3 S1 6.3 592 74 3 20-40 Heavy Slow Clear, some Glides/ Parily
’ coloured areas margins shaded
. (orange discharge) ’
Table 4. EPA biotic indices and water quality classes (McGarrigle et al. 2002).
Biotic Index Quality Status Quality Class
Q5,4-5,4 Unpolluted Class A
Q3-4 Slightly Polluted Class B
Q3,23 Moderately Polluted  Class C
Q2,1-2,1 Seriously Polluted Class D
Ecological Consultancy Services Ltd 11
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