SECTION 7
SITE GEOLOGY

7.1 SOILS, SUBSURFACE CONDITIONS AND GROUNDWATER

Soils and Subsurface Conditions

A geotechnical appraisal of the site was carried out by Ove Arup & Partners Ireland in June
1991. This is available for inspection at the offices of Michell Ireland.

The geotechnical appraisal found that in general the site is composed of 0.3 meters of topsoil
on approximately 2.0 meters: of medium: dense: brown silty clayey sand with gravel and
cobbles. This was over at least 2.0 meters (limit of trial pits) of firm to stiff, brown, sandy,
silty clay with some gravel, cobbles and the occasional boulder. This is typical of the well
drained granular glacial drift deposits expected from the geological maps of the region. On
this basis an overburden general allowable bearing pressure of 100kN/m? was estimated.
Due to the susceptibility of the exposed overburden to deterioration in wet or heavily
trafficked conditions, summer construction is recommended. \}'&
Q"J
The alluvial flats which the wastewater outfall pipes will pags® g‘\ﬁgh are composed of 0.2
meters of topsoil underlain by at least 4.0 meters of saft t@@%&@h brown peaty silt. It was
concluded that the outfall pipes should also be installed cgﬁ@é summer in one day to prevent
excessive groundwater infiltration and trench dﬁ&f&ﬁj&iﬁé@n_
& @é\o A
$ g OOR(\

Groundwater . <

<<°\‘
A trial well drilling and testing pmgr:a.mﬁie: was carried out on the Killowen site in the
autumn of 1990 and the report des&nQﬁé the results are contained in Appendix 19. The
drilling programme indicated that the site is underlain by some 30m of unconsolidated
overburden overlying a weathered limestone bedrock. The limestone bedrock constitutes a

major aquifer and the project’s total freshwater demand can be supplied by ground water
abstracted from this strata.

The: chemical analysis of the groundwater abstracted in the autumn drilling programme

(Appendix 19) indicates :that .the groundwater is: safe.for human consumption. It is

recommended that the water be passed through UV light before consumption as a
precautionary measure.

7.2 IMPACT AND MITIGATION

Impact on Soil and Substrata

The development will have no impact on the local soils and substrata as long as the following
practices are adhered to during the construction phase:
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The recommended allowable bearing pressure is not exceeded.

Major siteworks are undertaken during the summer months to minimise the
likelihood of silt laden runoff.

The topsoil removed from the hardstanding and building excavations is

respread consistently over the new landscape berms and stabilised by planting
as soon as possible.

Truck wheels pass through a wash before leaving the site.

Dust nuisance is minimised by surface spraying the excavated areas.

Impact on Groundwater

The pumping test carried out on one of the trial wells completed on the site returned a
drawdown of about Im for a pumping rate of 900m®/day. This abstraction caused a
drawdown of some 0.7m in the observation well located some IBQm frogfthe pumping well.
This result indicates that the cone of depression associated th\h thegﬁ‘roposed groundwater
abstraction will have a very limited impact on the level of th%\\log&l water table.

The limestone bedrock aquifer may be connected 16 ﬂ@ogﬁ?er supply available for local
surface wells. The developer is advised to monitps th‘ﬂq‘ﬁ levels in the neighbouring wells
in advance of any groundwater abstraction O | wen site to determine the baseline
conditions of these locations. Further r::guiar Y tUrements will indicate what impact, if
any, the abstraction is having on the xﬂupg@:@%}s and the need for any remedial action.
SN
There are no planned discharges t grou@&ater in the development with all wastewaters
being collected, treated and dischargedsto surface waters. All the wastewater tankage is
above ground, to minimise the possibility of an undetected leakage. The proposed
— development will therefore have no significant impact on local groundwater quality.
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Michell Leather intend to apply to Waterford Coum}kf\.ﬁgg@?or planning permission to
develop a wet blue tannery on a site at Killowen Pw:t’f@.ré‘?? County Waterford. This office was
retained by Mchcll to investigate the possibility al%yﬁ ying the tannery’s fresh water demand
estimated at 450m>/d with groundwater frt;am {}I@Q&xon wells located on the development site.
This report describes the resuits of the gmuhd@.r investigation programme and makes
recommendations on the construction prrogﬁcnon wells to supply the proposed facrory.

& &

&

1. Introduction
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2.  Regional Setting And Resistivity Survey

The Portlaw Site occupies relatively low lying ground on the southern bank of the River Suir.

This narrow tract of low ground separates the high ground of the Slievenamon Mountains to the

north of the River Suir and the Comeragh Mountains to the south. The elevated ground is

underlain by inliers of Lower Palacozoic and Devonian rocks composed mainly of shales and

sandstones. The intervening low ground is underlain by Lower Carboniferous strata of the
Carrick-On-Suir Syncline. The Carboniferous rocks consist mainly of limestones although the

lower part of the successions contains a number of sandstone units. The marked elevation

difference between the Carboniferous strata and the older Lower Palaeozoic rocks is a common

-feature throughout the island and reflects: the easily weathering nature of limestones in

comparison to the more weather resistant shalésand sandstones. : !

The entire area was glaciated in the recent geological past by at least one major glacial event.
The high ground tends to have only a thin covering of glacial tills. The lower lying ground can
have widely varying depths of glacial overburden depending on the undu?)ﬂons within the

buried bedrock surface. Py éo

.:5\ &

Groundwater has been widely developed in the limestones Q—f % Ireland. While the
limestone bedrock itself lacks an intergranular permeablll gﬁ@éturm g and karstification have
combined to make these strata regionally important: aqu \Unfurtunatcly, as is common to
most fissure flow aquifers, the groundwater pme.n“tml@f @parncular site is difficult to predict and
requires a trial well drilling programme to defing &bﬁ'{\,@% ual ground conditions present. Surface
resistivity has proven to be a useful tool in\gmﬁag@mr development projects in Ireland as it
provides a general appreciation of the varidtion 9 the underlying geology and usually provides
suitable well drilling targets. Itis not psed o@a tool to quantify the groundwater potential of a
site but rather to indicate changes in theaghderlying geology and to provide drilling targets.

The Killowen site was surveyed with surface resistivity and the results of this work are given in
the accompanying Fig. No. 1. The survey was carried out using an Abem SAS 300 resistvity
meter with readings taken every 25m along profile lines 25m apart. The contoured apparent

~resistivity values shown in Fig.-No. 1 define two zones-with slightly differently resistivity
characteristics. The ground closer:to the River:Suir is-marked by apparent resistivity values
above 250chm-metres while the slightly higher two thirds of the site returned values of less than
200ohm-m. While this difference is not large in real terms the division is quite definite and
obviously reflects a geological discontinuity of some description.

T! ~ range of values defined by the geophysical survey at Killowen would suggest either thick
overburden or conductive bedrock. Two trial well drilling sites were chosen as shown in

Fig. No. 1 to investigate the groundwater potential in these two areas within the development
site. As Site No. 2 was more suitable in terms of the tannery development this site was
investigated first while Site No. 1 was subsequently drilled to provide additional
hydrogeological information.
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3.  Drilling Results

A trial water well (Trial Well No. 2) was drilled at Site No. 2 and the log of this borehele is
given in Fig. No. 2 accompanying this report. The well was drilled using a down-the-hole-
hammer drilling system using compressed air as the flushing medium. The trial well
construction involved the setting of 150mm diameter casing down to 35m below ground level
and deepening the well 1o a total depth of 55m. The well encountered silty sand to 5m,
underlain by pebbly clay to 19m. A layer of sandy gravel was intersected from 19m to the rock
surface at 34m. The underlying limestone was heavily weathered and numerous large fractures
and cavities were encountered from 34m to the bottom of the well at 55m. It had been planned
to complete the trial well down to.90mibut the collapsing. conditions encountered within the
weithered limestone prevented drilling below 55m. - i

Groundwater inflows were recorded in both the sandy gravel and the underlying limestone. The
upper inflows were sealed off by the steel casing and it was not possible to fully test the output
of the bedrock inflows due to the fractured nature of the bedrock. Howcvcr it was estimated at
the ime of drilling that the trial well had a yield of some 275 - 360m /dag,}whlch was close to
the projected tannery demand. é

N 6‘\(\

\\,
A second trial well (Trial Well No. 1) was drilled at the k}w D%\gc@o investigate the ground
conditions in this portion of the property and o prc:‘-fyic;, @nal pumping capacity if required.
The log ard construction details of this well are gpﬂg.n(\i@} . No. 3. This well was drilled to a
depth of 25m and it encountered some 12.5m ch#%gb% sand overlying what appears to be a
heavily weathered limestone bedrock. As wﬁith\t{@@&t rial well the bedrock contained
numerous fractures and cavities and rcquicd@ sort with steel casing to the total depth of the
well at 25m. Groundwater was cncountgi‘td é{@%oth the overburden and the underlying bedrock
but it was difficult to quantify the ougput gﬁuhcr of these units due to the unstable nature of the
formations. The occurrence of bcdroc&}at a shallower depth in the second uial well is consistent
with the resistivity results and suggests that the upper part of the site is underlain by an
over-deepened channel now infilled with glacial and post glacial sediments.

Drilling with down-the-hole-hammer with compressed air provides a fast efficient.method of
wel drilling and is widely used:throughout Ireland.for domestic, agricultural and industrial
water wells. Under most circumstances it is possible to provide'reliable geological logs and to
complete the wells to the target depth. The ground conditions found at Killowen can be
described as the most unsuitable for this drilling method as the well walls remained unstable
throughout. In these conditions the resultant geological logs can only be taken as a guide to the
stratification beneath the site as the returned samples are a mixture of the well walls above a
particular depth. A different method of drilling would be required to provide more accurate
geological logs and to provide geotechnical samples of both the overburden and bedrock beneath
the Killowen stte.
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4.  Pump Testing

On completion of the drilling exercise Trial Well No. 2 was test pumped to provide yield
information and the resulting time-drawdown data is tabulated in Appendix I and shown
graphically in Fig. No. 4. The test was carried out using a Mono-pump powered by a diesel
engine with the pumped water piped to the River Suir. The pumping rates were determined
with an on-line flow meter and confirmed by filling a container of known volume. Water level
measurements were collected at regular intervals throughout the test which were continuously
supervised by the contractor. Water level measurements were taken by an electrical contact
dipper installed in a dipper pipe to prevent cascading effects.

The well was pumgcd for 30 minutes at a rate ofJOOmB/day at which time the rate was
increased to 430m-/day. The output was again increased to 900m~/day after 60 minutes into the
_ test and maintained at this rate for the remainder of the test. The drawdown at the end of the 72
hour test was less than 1m.  This result indicates that the limestones beneath the Killowen site
constitute a major aquifer which is capable of supplying large quantities of grﬁundwater In
particular, the result indicates that the projected demand of the tanncgy (45@&1 fday] can be
supplied by a single production well. o 6\\(@‘

SN
Water levels were monitored in Trial Well No 1 during the pu ‘ﬁ:\nt test and these are also
shown in Fig. No 4. While the drawdown in this obsgrvatiog is less than in the pumped
well as expected the fluctuation in the water levels in bﬁ{t@%@]s during the latter part of the test
reflect tidal influences. This result indicates a hy‘.ﬂnnﬁ@mmuuy between the aquifer tapped
by the trial wells and the nearby River Suir whmt{{% @al for some distance upstream of the
Killowen site, W~ QoQﬁ

5.  Hydrochemistry &

" Jamples of the pumped water were collected and sent for chemical and bacteriological analyses
and the results are tabulated in Table No. 1. The groundwater at Killowen is of excellent quality
with a hardness of 214mg/l Ca (0 and a conductivity of 395 US/cm. The chloride level of
18mg/l is low and shows that the groundwater is free_fromsalt water contamination. In addition
the relatively low conductivity value indicates a lower mineral content than would be found in
most Irish limestone aquifers. This characteristic may reflect the sandstone horizons found here,
especially the Devonion strata that are known to lie between the Carboniferous limestones and
the Lower Palaeozoic shales and sandstones.

The bacteriological quality is generally good with no E. Coli or coliforms recorded. The plate
count at 22°€ is high but this figure may reduce with continuous pumping.
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PARAMETERS UNIT L No Waar MoA G, ]
Calcium Ca mg/| 62 200
_,——-__________‘——-—————-_.______________—-—-_._______________“
Magnesium _ Mg mg/1 14 = 50
____——-._________‘—-—-—-—__________________—-—________________‘
Sodium Na mg/| 10 150
Potassium K mg/ 1.1 12
7 __--______________'-‘__———__-‘__—-_—________———____-_'
Bicarbonate HCO3 mg 219
___,*—-———-—-—___________________———-_______________
Sulphate S04 mg/1 13 250
Chloride Cl mg/i 18 250
— —— e : R
Ammonium NH4 mg/) <0.05 i 0.3
AR = SR S
Nitrate NO3 mg/i 12.3 50
= —
Nitrite NO2 mg] 0.06 0.1
e é —-_____“_______‘_
Copper Cu mg/1 <00fe” 49 0.5
— &
Iron Fe mg/1 SEE PN 0.2
T e e 02 ]
Manganese Mn mg/1 \\\-\QT;\\'\:QO@I 0.05
Oi\ N 1
P.V. @ 4 hours 02 mg/i S S’ 5
Ko C mg/l & \\(‘\@0 16 -
pH units O & 1.7 6-9
- O S
N
Hardness CaCO3\ngg\ 214 >6)
_C,‘__‘—'—-———-—_______________-————-___________
Colour mg/t Py/Co 7.5 20
~ =i
Turbidity F.T.U. 21 4
—
C_"onductivity HS/cm 395 1,500
Alkalinity 1 €aco3 mg 184 T 3
Coliforms MPN/100ML 0 0
—_.HH————-_________“H________
E - colj MPN/100ML 0 0
— ]
Plate Count @37C COL/ML 40 No significant
— —'-——-—-—-—____‘_‘_‘———-———-—-_________ increase above
Plate Count @ 22 ¢ COL/ML 11300 background Jeve]

NOTE:
MA.C. =

N.E. = Not Examined

Maximum Admissable Concentration under E.(C, directive

N.D. = None Determined

<=
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6. Conclusions And Recommendations
The results of the trial well drilling and testing programme have indicated that;
1. The Killowen site is underlain by heavily weathered limestone bedrock.

2. The bedrock is overlain by a variable depth (12.5 - 35m) of unconsolidated clays, silts, and
gravel,

3. The limestone bedrock constitutes a major aquifer capable of supplying large volumes of
groundwater.

" *
‘-d

4. The groundwater at Killowen is of potable quality with a relatively low hardness of
214mg/1 Ca CO3 and a conductivity value of 395 US/cm.

5.  Asingle production well at the Killowen site would be capable of providing the total fresh
water demand of the tannery which is estimated at 45dmj;"da;.r, &

vl %)
e 6{9

The drilling results at the two trial well sites have show thiy ‘Pﬁ\?‘i\é\illowcn site is underlain by
unconsolidated overburden overlying a heavily wn;gjﬁ@ﬂgﬁg@@stonc bedrock. The construction
of production water wells to a depth of 50 - mnuﬁ;n':@@mmons will be a difficult operation.
It is recommended that duty and stand-by pm_du\cﬂ"éé? gﬁ‘ls be developed a the Killowen site at
the site of Trial Well No. 2. These wells Eh{j'ui@; ) qI}- lined and screened over their total depth
to prevent against pump loss due to well w&i&ggéﬁps& The installation of well screens in these
unstable conditions will probably rcqu»igb\theo“ucﬁc of mud drilling, although cable tool drilling
might be able to case the wcathcred(ﬁ?hc@hc. In any event the construction of the production
wells at Killowen should be controlled®y a definite contract as the cost of providing a finished
diameter well of 200mm is likely to be significantly higher than would normally be the case in

* Ireland. The use of down-the-hole-hammer drilling should not be used for the construction of
the production wells.
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Appendix I

Time Drawdown Data,
From

Pumping Test at Killowen, Portlaw,

Co. Waterford. & F
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TIME WATER LEVEL DRAWDOWN

(mins,) below G.L. {m.) (melres)
- SR R —
0 | 3.88 0 -
22 3.91 0.03
38 3.94 0.06
56 3.99 0.11
83 4.09 0.21
111 4.19 0.31
145 4.23 0.35
180 4.27 0.39
210 4.48 0.6
240 4.41 0.53
300 ~ - 4.51 0.63 ] -
360 4.56 0.68
420 4.49 0.61
480 4.5 0.62
540 : 4.5 0.62
600 4.29 0.41
720 4.44 0.56 Lo,
840 4.44 0.56 .7 Y
960 4.44 0.568 &
1080 4.44 058 &
1200 4.46  DHRC
1560 4.39 SRS
1680 4.51 AN
1860 4.61 FopS®o.73
1920 4.63 SPERS 0.75
2040 45 NP 062
2160 4.87 7S 0.49
2520 4.64 & & 0.76
2880 4.41% & 0.53
3240 4.61 & 0.73
3600 4.5 0.62
3960 4.51 0.63
4320 4.52 0.64
—— o S—

Time Drawdown Dala from Trial Well NO.1 Killowen, Portlaw,
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Ty

I_"_'_‘—‘—-———-_..________________-

TIME WATER LEVEL DRAWDOWN YIELD
(mins.,) below G.L. (m.) (metres) (m3/day)
i G e == N
0 7.9 0 .
1 8 0.1 200
2 8.02 0.12
3 8.03 0.13
4 8.04 0.14
5 8.04 0.14
6 8.04 0.14
B 8.05 0.15
10 8.05 0.15
15 8.07 0.17
20 8.09 Jdo® o9
25 8.1 0.2 C
30 8.11 0.21 430
40 8.14 0.24
50 8.18 0.28
60 8.19 0.29 900
75 8.36 0.46 &
90 8.41 0.57 &b
105 8.44 0.54 & §
120 8.47 057 8
5o 8.5 O BP
180 8.56 O O ERS
210 8.61 e
240 8.62 &6
300 8.7 J5&«C 0.8
360 8.75 VS 0.85
420 8.75 SR o0.85
480 8.75 & (& 0.85
540 8.75 5" 0.85
600 8.65 & 0.75
720 8.67 0.77
840 8.71 0.81
960 8.73 0.83
1080 8.78 0.88
1200 8.8 * 0.9 ;
1560 8.59 0.69 -
1680 8.73 0.83
1860 8.85 0.95
1920 8.85 0.95
2040 8.74 0.84
2160 8.61 0.71
2520 8.86 0.96
2880 8.68 0.78
3240 8.88 0.98
3600 8.81 0.91
3960 9.05 1.15
4320 8.73 0.83
SN s, |

Time Drawdown Dala from Trial Well NO.2 Killowen, Portlaw.
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WL Application EIS - 3. Existing Environment, Emissions, Mitigation Measures & Likely Significant Impacts

Appendix 3.6

®# Groundwater Test Results from IPC Licence 238,

AES [reland Ltd
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Environmental Science & Management
Water, Soil & Air Testing

Customer Name Dermot Moore Lab Report Ref, No.

Company Micheil Ireland ARG
Address Killowen BateckRacelat HIOEg
Portiaw Date Testing Commenced 26/02/04
Recelved or Colfected Collected by Courier
Waterford Condition on Recelpt Acceptable
CustomerPQ 24538 Date of Report 30/03/04
CERTIFICATE OF ANALYSIS - _Supplementary

lientRef: Bare 1l
Lab Ref: 1540/004/01

BOD SOP 113 Electrometry . O 3 mglL.
Chromium SOP 177 ICPMS AT Oéf <10 ug/L.
Conductivity SOP 112  FElectrometsy _g"'o\Qép\}\ 434 uscm -1 @ 25C
Pesticldes (Organochlorine) S0P 156 GTMS. .’ é\ <0.1 ugiL
Pesticides (Organophosphorous) SOP 159 GCMS > S <0.1 ug/l
pH SOP 110 Elstior © 7.8 pH Units
OGP
& (,OQ
3 A\
$ 8
\0\\'
: Ooog?
O

Signed : PONNA Heston

Date ; ZDZD%LJL{

Results shall not be reproduced, except in fid], without the approval of EURO cnvairnmental services

Results contained in this report relate only 1o the samplcs teated

* Indicates test which has been subcortracled Page 1 of |
b

Q(‘,’ Regional Winner - National Enterprise Awards 2000

Unit 35, Boyne Business Pask, |:|r|'I|:I_|!Il:'_!I.'|$ Co, Lotikh, lrefand | Tol: 553 41 heaA0 | e 353 41 9B4E1T1 | Ematl; i
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services

Environmental Science & Management
Water, S5oil & Air Testing

PAGE  82/87

Customer Name Dermot Moore Lab Report Ref. No.
Company Michelt freland Date of Recelpt
Address Kitlowen Date Testing Commenced
Portlaw
Recslved or Collected
Waterford Condltion on Recelpt
CustomerPD 24538 Date of Report

1640/004/028
26/02/04

26/02/04

Collected by Courler
Acceptable

30/03/04

CERTIFICATE OF ANALYSIS - Supplementary

ClientRef:  Bore2
Lab Ref: 1540/004/02

: r"i"& rg;\

BOD SOP° 113 Electrometry s\o <2
Chromium S0P 177 ICPMS N G@ <10
Conductivity SOP 112 Elmnumqnw\ &Q o\ 459
Pesticldes (Organcchiorine) SOP 1568 GC-Ma" é <0.1
Pesticides (Organophosphorous:) SOP 158 GLMS" é, $(\ <0.1

PH SOP 110 Héqm&%-(x? 9y

Signed : lDofk-r_Vfi - HTS (e

Date :

Results shall not be reproduced, except 1n full, without the spproval of BURQ envoirnmental serviccs
Results contained in this report relate only to the samples testcd
~Indicatcs test which has been subceniracied

%{9 Regional Winner - National Enterprise Awards 2000

Unit 35, Boyne Business Park, 'l'.'ll'n:_::l'nl_-LE-.-l. Co, Lguth, frefand | Tek ;'u'_a_‘ 47 984 5940 157 41 984 6171 | Email info@ermenyis

myiL
ug/l
uscm <1 @ 25C
ug/L
ug/L
pH Units

202 oy

Page | of 1
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LEPA T \])\)Il I ()l ’Ul)/ 02:18:03
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EURO

environmental
services

Environmental Science & Management
Water, Soil & Air Testing

Customer Name Deymot Moore Lab Report Ref, No, 1540/005/01
Company Michell ireland Date of Recelpt 01/03/2004
Addrass Kiliswan Date Testing Cornmenced 01/03/2004
Portlaw -
Received or Collected Detivered by Customer
Waterford Condition on Receipt Acceptable
CustomerPO Date of Report 24/03/2004

CERTIFICATE OF ANALYSIS

CllentRef:  Bore 3

Lab Ref: 1540/005/01 & éo&
P §
Test Parameter Method of Analysis Aunalytical 1‘:_&&1::111‘?@‘»3@ Result  Units
& N S
80D SOP 113 Electrometry * 75" <2 el
Chromium SOP 177 ICPMS & . R ¢§ <10 uglt
Conductivity SOP 112  Elsctiomet Qé\ 502 usem -1 @ 25C
Pasticides (Organochiorine) SOP 156 GGME é}\ $(\ <0.1 ug/L
Pesticides (Organophosphorotts) SOP 159  GL-MS \6\0 <0.9 ug/
pH SOP 110 Elagraghetry 7.8 pH Units
WX
N o
P
& A
& Q°¢\
C)O

signed: POz Hrg LA

Date: A4 JFLT: 5 oy
Donna Heslin - Senior Laboratory Technician

Results shall not be reproduced, except in full, without the approval of EURQ envoimmental scrvices
R-zulls contained in this repon relate only to the sumples tested

adicates test which has heen subcontracied Page 1 of |

&
QC’ Regional Winner - National Enterprise Awards 2000
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