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IN THIS ISSUE

NITRATES Over 40% of the country is probably not suitable naturally

IN SUREACE - - geologically or hydrogeologicaily =~ for the safe

WATER BND disposal of septic tank effluent. VYet location of septic

GROUNDWATER tank systems in these areas has occurred, leading to
e 0L surface water and groundwater contamination probilems,
Recently two systems, designed for the disposal of effiuent

from single dwellings, have been taunched -

SUCCESSFUL ' the Biocycle and Puraflow systems (see pages 5 and 6).
DRILLING AT These may well provide an answer to many of the pollution
LANESBOROUGH problems associated with seplic tank systems. They each

cost £2,500-£3,000.

“Climatic Extremes and their Effects on Water Resources" is

NEWS FROM the theme of the 1990 IAH Portlaoise seminar (page §).
ABROAD This 1is particularly topical now as evidence for the
- "greenhouse effect” and its consequences is growing. The

seminar will examine the effects of droughts and floods on

SEPTIC TANK brth groundwater and surface water.
EFFLUENT |
TREATMENT The GSI maintains a national archive of earth science

information, which 1is now being collated, assessed and

produced on 1:25,000 scale bedrock maps.  John Morris
GSI GEOLOGICAL describes the. availability and content of these maps on
MAPS - o page /. |

The value of groundnater as a source of water supply has

been proven yet again by successful drilling 1in Co.

Roscommon (see article by Donal Marron on page 3).  The
PORTLAOISE ~ assumed  extension of the Burren limestone aquifer ﬁest of
SEMINAR the Shannon from Co. Longford is now proven.

+ A questionnaire is enclosed with this issue of . the
JAH NEWS Newsletter to enabie the updating of the mailing 1ist and
to receive suggestions for improvements. If you find the
Newsletter useful and wish to continue recewmg it, you
should return the questionnaire.

tditor.
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&Raummea PgLLuuou
NITRATE LEVELS IN THE saLLywar£a~c¢?tnnEsr CO. LOUTH

A study was carried out on the n1trate 1&ve1s in both “surface and
groundwater sources in the Bailywater éatchment area, Termonfeckin, Co.
Louth, as part of my unﬂergraﬁuata thesis. It consisted of & six month
duration weekly sampling survey at four.stations on the river from October
nd 1988 to March 26th 1989. . The means and ranges of nxtrate vaiuas fram'
all four samglzﬂg stations afa given ia the iable beiow. ~

l, n”;_;yj;;_;_j:ﬂ"_ AMPLING STATIONS O\ ER THE IX
PER. ‘ﬁ JTROM. QCIODER 1983 - MARCH LQBQ

SAMPLING ~ MEAN 735?f” RANGE

STATION  mG/LNOaN . mg/LNOs - N

Termonfeckin (T} 4.7 ”j j_ 1.8 - 7.2

Kiltallaght (K} 6.4 '~ 3.3 - g.4

Sandpit (S} 0 §.2 2.7 - 7.8

Channelrow ' (C) 3.8 2.7 - 7.3

W kbl kgl mvm SO el WS- e Mg e ot vl ST GG el gLy -—--'--Ir“-ni- o’ L —*w—ﬂhmm-—qm*m et g Y. e emb e b O WD e nﬁ-—w“-m‘*m_“ .

When graphed, the nitrate Tevtia ‘were found to correlate w1th tha
weekiy precipitation values froam the naarby rainfall station. |

Groundwater from thirty four wells in the catchment were sampled in
February 1989 and the nitrate levels dre given in the figure below. It was |
discovered that in 23 - [67%) of the wells: sampied nitrate levels were below
the £.C. guideline limit of 5.6 mg/l NO3~ -N. One well had a nitrate level
above the maximum accaptabTe Timit uf IL. 3 mg/l NO: ~N,

Oomestic wells

samﬁed in the Baliywater
river mtchmeﬁt wea.

A survey of w&lTs and - potanﬁf&1 pa?lat1an sources was carried out.
With the aid of multiple regession analysis and fuil chemical analyses by

. the - State Laboratory of 6 s&npies, ‘1t was concluded that poor siting af_"

wells and agricu1tural ”ﬂstﬁﬁ *ﬂ fﬁfmyards were the ‘main causes of

| caﬂtaaanat1an.

l Audray.ﬂonney. Departnant af-G%ﬂﬁf&#ﬁ?r St. Patrick s Co1T¢ge,'ﬂaynaoth
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THE CAUSE OF PERRIER'S PROBLEMS IS SOLVED.

Hydrotechnica, a consultancy in Shropshire, England, has discovered
how benzene, a cancer-causing substance, contaminated Perrier’s bottied
water. The water itself is pure, but the gas that makes Perrier fizz was

contaminated by hydrocarbons, including benzene. Both water and gas come -

from the same underground source, but since 1956, they have been drawn up
seperately. The benzene arises naturally from reactions between carbon
dioxide and vegetable and animal matter trapped in the rocks. The problem
arose when staff failed to renew a filter of activated charcoal which was

exhausted.

Source: New Scientist. 24th February 1990. No 1706

- Editor.
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GROUNDWATER DEVELOPMENT

- EXFENSION TO LANESBOROUGH LIMESTONE AQUIFER

§% Longford County Council has for some years being abstracting large -
voiumes of groundwater from wells located at Rathcline on the sast bank of
the Shannon some 2 miles south of Lanesborough. This development is based
on abstractions from a clean well bedded "Burren" type limestone which
underlies much of this region. While the overburden cover is much more
exiensive here than in the true Burren area of north Clare and South Gaiway
there are numerocus bedrock exposures, with many well developed karst

- features visible in the Rathcline district.

Up to recently the Lanesborough limestone aquifer had only been testoed
on the eastern bank of the Shannon with high yielding wells at Rathcline
and at the E.S.B. power station at ‘Lanesborough. However, a recent
groundwater investigation exercige by Roscommon County Council at
Ballyleague has proven the extent of this prolific aguifer west of the
Shannon. N S | | |

The investigation included a surface resistivity survey followed by
trial and production wells. The geophysical survey identified a promising
resistivity "low" which was investigated by a 150mm. trial well comp leted
to a depth of blm. A subsequent pumping test confirmed a ‘yield in the
order of 1,000m3/day and the later production well was successfully tested
at a yield of 2,000m3/day. | | | |

This result has added significantly to the available potable water
supplies in the area and has underpinned the view that the "Burren" type
limestone along the Shannon constitutes a major groundwater aquifer. It is
encouraging to solve a local community’s need and at the same time add to
the knowledge of regional groundwater resources. |

Donal Marron, Kevin T. Cullen Hydrogeolﬁgical and Environmental Services




NEWS FROM ABROAD _
* GROUNDNATER POLLUTION: Afﬂﬁdﬁﬂ ﬁffIRaNHEN¥AL ISSUE 1IN THE U.S.

Tha 1988-1989 EnV}reﬁmentaI G&ﬂl&gy Cammxttea of the Asﬁaanatxan af
American State Geologists leak&q at_the magnitude and type of emvironmental
geology probiems OCLUrring acropss thafﬁauntry - For the  purposes of the
survey envxranmentai gﬁﬁlagy“ was dafln&d as the interaction of gaa?agat_
factors, materials, and ﬂraﬁﬁsﬁas with, = and their impacts on, current or

projected human activ1t1as A ahgstianna1re was distributed to each. $tat3-: |

geologist. When asked to ﬂ&mﬂ the five wmajor current and future
environmental geology probiemsts Qraundwatar and groundwater pollution

ranked highest. Many states. are now caﬁmitt1ng tzm& and money to

=grﬂunduater poi]ut1an and aqu1fer maﬂping
'Saurca Geat1mes Bﬁaamher, 1959

Editgr*__

'ﬁéﬁf5E§SEv: THE "LANDFILL afrff?“??ﬁﬁiT*“*

The envsraam&nta? | ¢ﬂ11atxﬁn - problems, . particularly - from
'Hazardaus -waste sites has . resu1ted in. New Jersey being dubbed as the
“Iandfil1l of Qﬁaﬁrtaﬁzty“ Dyt of 1163 sites on the Superfund Nationa)l
Priority List, 106 are in ﬂew Jar&ay and another lei 3a¢at10ns are on the
stata's list of known or susa&at&d hazardﬁus~wa5ta sites. However tha .
chief groundwater pai?uttan problem in  New Jersey - not hazardous waste
but 1s the unregulated. disnaaal of wastes Jnta hnme; industrial and
commercial septic tank systems. These pose the greatest risk to public.
health, especially in coastal-plain pquifers where permeable sandy 50115
dominate and the magarity of people rely on private welis for water ﬁuﬁpiy

The agency responsible far hazardous waste sites is the New Jersev
Department  of Envzrﬂﬂmﬁntai Protection (NJDEP).  They employ 145

geologists. The New Jersey Geolagical Survey is part of this agency and
employs about 20% of the NJDEP geologists. Tradional geology must have an -

envirormental appTicat1an in Nty Jersey and so field geologists. frequently
work with other scientists who require information to assess pollution
incidents. “Without a knuw]adga of the geologic framework, accurata1y”
pr&d%ﬂt%ng gr@unﬁwat&r flow - In: pﬁllatﬁd areas. is  like shaatxng in the
dark,” says state g&alagxst Héxg F. Kgﬁbachi; “Hhat we need. is. reliable

mapping and basic data collection fﬁrgt*;than we can apply. that information -

aires. Yﬁnavtarmap?anningf anﬁ f%ﬁaﬂ¢i31' '

to . our problems. Hﬁw&var ‘this.reg

camm1tm@nt from. fﬁa TeQ1sTature; -wyhich ‘has many other $ﬁﬂrtwtmrm?'5

priorities,  *Kasback axylaxﬁ&d “The 3&53$§3£&3 Survay -has.. anm

interdiscipiinary buréau, - the Buraau of Groundwater Resources Eva1uat1on) :
- which uses the skills of geologists, hydrogeologists, geophysicists and
geographic information system (GIS) $pecial1sts. As concern for the .

environment is. high . in New Jersey.and promiges to remain so, geclogists
will continue ta be ntaﬁ&d t& hﬁip solva many of the anv1ranm&ntali-
~amb‘l&m - Lo o ~

Source: Goldstein, M. 1989. Geotimes. pp. 15-16
~ Editor. -



UNITED STATES: EFFECT OF GROUNDWATER .CONTAMINATION ON HOME VALUES

An assessment of home values in the town of Twin City, Nebraska, after
groundwatar contamination had onccurred, gave the following valuation
reductions:

$19,000 for properties which had levels of contamination severe enough to
require the use of bottled water. | | - -
$12,000 for properties with trace levels that were under the threshold to
require bottled water

$3,000 for properties in an area determined to have high potential risk.

- Source:  The Groundwater Newsletter of the Water Information Centre, Inc.
Vol. 18, No. 16. |

SEPTIC TANK EFFLUENT TREATMENT

THﬁgfIOCYCLE-SYSTEM: THE WIZARD OF 0OZ ARRIVES IN IRELAND

# A chance viewing of the Australian television programme Beyond 2000,
by & Dublin engineer has led to a new design in wastewater treatment being
recently launched onto the Irish market. Christened the Biocycle, this
system incorporates four separate concepts of wastewater treatment in one

compartmentalised tank. These four concepts are as follows:-

Receiving chamber (anaerobic or septic).
Diffused aeration chamber, '
Clarification or settlement chamber,
Chilorination and irrigation chamber.

5 G M) -

. Manufactured in Ireland by Biocycle Ltd. of Balydoyle Industrial
Estate, the Biocycle unit has a total capacity of 5000 1litres for service
tn the average sized dwelling. Made from fibreglass or concrete, this
Australian designed unit is currently being evaluated by the Environmental
Science Unit, Trinity College under field conditions at Swords Co. Dublin.
| The receiving chamber operates on similar lines to a septic tank where
anaerobic conditions predominantly prevail in the removal of heavy solids.
Passage to the adjoining chamber is by means of a submerged baffle, where 4
diffuse aerators are strategically placed, to handle a hydraulic loading of
2800 Titres per day, or 0.7 Kg. B.0.D.; assuming an influent 8.0.0.5
strength of 250 mg/1. The aeration chamber contains submerged biological
media to assist in providing suitable conditions for ~growth of oxidising
and nitrifying micro-organisms. - a A

From the aeration chamber, the wastewater flows into the clarification.
tank where quiescent conditions allow for the settlement of Tighter solids.
By means of the venturi principle, the unit is designed to return settled
-material from this chamber back +to the primary tank. This process is
- operated off the main air supply to the aeration chamber, and ensures a
constant return of activated or aerated sludge to assist in the
carbonaceous breakdown in ‘the primary tank. Floating scum from the
clarification chamber is also returned by this method. : |

The wastewater in the clarification chamber 1s drawn off below surface
level and flows via a Chlorinator to the pump chamber. It is similar in
design to the concept of Onsite chlorination tested by the U.S. E.P.A., -
where all wastewater comes in contact with two perpendicular stacks
_ . _ _5_ o .

/




containing calcium h lorite tablets., These stacks are adjustable by
the user to the desired resii 1 chiorine Tlevel, and to the hydraulic
loading envisaged. lnder ng gguuehp!d uuge. each stack containing 29
tablets (70% active! is desigr 156 days treatment.

After chlorination, the ' itmher passes to the pumping chamber which
has a capacity of 300 htrp: -angd contains the irrigation pump and the
varning alarm system.. g’ﬁ tq ensure a winisum retention period of 30
minutes at 0.5 =g/l fru ‘ava Hﬂﬂo ;hlorim. the ‘pumping routine is
regulated on a flost. suitﬁ‘ g thin  the unit. Failure of the
float-control pump to omratp Wil act-wata the high water alarm in the
control panel in the owners., ”Him  The pumping systew . is designed to
achieve & hydraulic head 6! approx. 4-50 ‘metres, which can be very
advantageous in runl uttings where site contours prevent normal gravity
flow.

 The system also’ {ncorpardtas a rather untried option in Iraland of
vastewater disposal - -irrigation. The treatad effluent is discharged by
the pump through a 25ma hydrodare piping which is simply laid in the arsa
of the garden to the ownars  pishis.  Self tapping microjet sprayheads are
inserted "in the piping at ragyler intlrnh and with 25 sych sprayheads the
pump is capable of discharging up to 200 litres in a 10 minute period.
More preferable irrigating:k s are shrubberies, but play sreas are
not recosmended. R

The ongoing study of . tm 1meh unit.. in. Svords has  revealed very
gmd B.0.0. and sumnded soltids rewoval rates. After initial teething
problemg, racent attlu.ont m‘“ f:olrthis plant.have had a final B.0.0.5
and suspended solids lavels 1 sineio figures.  Nitrification has not been
achiaved to any great extent.’ - The short retcnhon time of 2-3 days would
apoear to be the Hmtiw fac for .the optilua growth: of the nitrifying
bacteris, Nitrosomonss and Nitrobacter. Bactariological examinations of
the wastevater at different stages in the plant has revealed very good
reductions in total and faecsl coliforms in tha final effluent.

The plant at Swords is in operation since September 1989 and serves a
normal sized house with five . occupants.. . There. has. -been .no mechanical
faults with the unit to date and early. mdicatiom would appear to suggest
that this system has a role to play in the treatement of onsite wastewater.

The teiephone number of Biocycle Limited is (01) 391000.

Dave 0’Brien, Eastern Heslth Soard

THE PURAFLOM SEPTIC .TASK EFFLUENT, TREATMON SYSTEN IS LAUNGHED.

Mr. R. Mollay, 1.0. _ Mnam for Energy, offically m_n the
Puratlow Septic, Task EffTumnt Tratesnt Systam on 28¢h Febwkary. This
System, which wis dJaysioped by, Bord . B, consists of 4 sump, pump and- 2
group of specialized peat - 'Ibn b'iofﬂtcr wodules which incorporate
effluent distribution . and m cantral facitities. . ‘The system is designed
to treat domestic sewage from individua’? dwellings.  but can be expanded to
suit hotals, . caraven sites. pﬂl ,aqﬂl housing sstates. Over 25 Puraflow
Systess have been initalled &
The telephone rember of. W lov Yinited is l080314200

Donal Daly, Geological Surm of Ireland.
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THE 1:25,000 GEOLOGICAL SURVEY OF IRELAND BEDROCK GEOLOGY MAP SERIES.

The demand from diverse groups for modern geological maps of Ireljand
“has Increased dramatically in recent years and in response, the GSI has
embarked upon the production of two systematic series of bedrock geological
maps: a regional, 1:100.000 scale series and a district, 1:25,000 scale
series described here. |
The topographic base for the 1:25,000 series consists of a Transverse
Mercator projection of montaged and photo-reduced pre-1922 1:10,560 (six-
inch scale) maps with a superimposed national grid (Fig. 1). Individual
sheets in the series cover an area of  10xi5km and are grouped into blocks
of four, indexed by columns. from 2 to 35, and rows from 1 to 45 Thus the
block containing Malin Head in Co. Donegal is indexed 23/45 and 1ndividual
sheets by compass guadrant, eg. 23/45SE, 23/45SW and so on (Fig 1). To
simplify this otherwise somewhat cumbersome reference system, the GSI is
applying informal names to each individual sheet. | |
The advantages of this scale are several: - they provide the same leve)
of topographic detail as the 1:10,560 series; they provide for accurate
on-the-ground location of data points; and they provide the potential for
full two-way integration between computerised databases and maps. The
‘geological maps are produced as dye-line copies in order to facilitate
rapid, low cost production with the additional benefit that they may then
be Periodically updated easily .and cheaply. A single hand-coloured, heat
sedged reference copy of each sheet will also be available for consultation
in sthe GSI. | | .

" The maps show: all known outcrop areas, including drill holes:
structural and lithological data for individua] outcrops or outcrop
areas: intrusions; and geological boundaries, based principally on
Tithostratigraphic divisions {primarily |

formations and groups). Summary

descriptions of formations are 25000 Geological Map Series | =)
inciuded in the legend. along 3] o e e} i —
with age data where available. G ] Mewe 1 o | WA T A P25 S -
A fuller description of the i s et it e ~
lithostratigraphic units, as S ] ety e et ¥ i) 8 L7 = 2
well as the general geo fogy | (o 12 of Pt 1, 1309 |- el el sl 5

of the region, is provided
in reports accompanying groups

of adjoining or closely spaced
sheets, Reports produced to
date include a certain amount
of descriptive information about
noteworthy geological features
-within the area of the sheets,
and it is intended that, with
time, more of such information
wil)l be provided in the reports.
Production status maps are.
produced periodically to reflect
progress in the preparation,
-avaiiability'and.prcduction of
maps. Figure 1 shows the status
as of August 1st, 1989. Two
reports have been published to
date: MRS 88-1, +to accompany six
sheets in SE Co. Wexford and
MRS 88-2 to accompany three sheets
in NE Leinster. -
John Morris, Geological Survey of Ireland.
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I.A.H. NEWS

PORTLAOESE MEETING: “CLIMATIC EXTREMES AND THEIR EFFECTS ON WATER
RESOURCES".

The 10th Anngal Grow ggj;g ‘Sepinar will ba held on ihe 1st/2nd
(Tuesday/Wednesday)} of Hay agq the Kileshin Hotel, Portlacise: - The “theme
for this - years maeting is imatic Extreémes and their Effects on Water
Resources”

The first day will bagiﬁ with two lectures on the World and Irish
climate -and what the futurg might bring. These will be fallowed by
contributions . from four Spqptcrs why'¥ill discuss existing river and
groundwater ‘fTou and’ quaifty 3nd the" twal ‘variations that take place.
They will also corsider “the PhEAght “wh ¥ ‘are 1fkeiy to-oteur .in  the event
of either s1qnif1caht global wafning?cdo?ing. " The Tuesday session wil)
conclude with ‘Tedturss’ dn’ '?lood varging/prevention in -a city “in the
southeast of Irefand‘and experitﬂéCs"in‘Afrfca ‘and the’ M1dd1e East.

The second day will concentrate on ‘the tmplications of climatic
extremes on a number of ecﬁnqnic activities and the problems for those
confronted - with thém. The ﬁq¢t1ﬂg uif? conclude with a lecture by Rick
Gmssington from: the ﬂat#ona! Riverd Authanty and” will deal with his
experiences in- Britain.  The other contributions will be given by
scientists/engineers from the .public and private sectors and the
ufiversities.

In the light of the unusual weather patterns 'we appear to have had
aver the last decade, this meeting. should provide much useful information
for those concarned with wost aspects of water resources. The theme is
very topical at the. momént and we hope to " have a lively séminar with wide
ranging discussionsi

If you have.not:receivéd .an appTication form please contact Catherine
Coxon (01-697082) ot Richard THorn (071-43261).

Eugene Daly, Tressurer, Irish Group [.A.h
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DAVID BURDON COMMEMORATION LECTURES

In.memary. of .our late Presjdent Dr. David J. Burdon, the Trish Group
ot IAH is organisinga Serfes of lectures to be known &s the “Oavid Burdon
Commemgration Lectures”

The genera) these vill be "trends in hydrogeology".

Leading- internatioral hydrogenlogists will be invited ta Ireland to
give the lectures,  which will be deliversd at different venues throughout
the country.

So far, preliminary approaches have been made to speakers from
Czechoslovakia, Demmark, Spaih and the USA,



The first speaker is to be Dr. Philip LaMoreaux from the USA. Phil
LaMoreaux is a highly experienced hydrogeologist having worked in both the
public and private sectors in the USA and has extensive work experience in
many parts of the world. He is a former Worid President of IAH and
currently Chairman of the IAH Commission on Hazardous Wastes.

- He plans to be in Ireland from May 6th to May 12th 1990 and is
scheduled to give the following lectures.

1. Legal and hydrogeologica? aspects of hazardous waste disposal in the

Ven;e: GSI Dubtin,. May 7th at 6.15pm.
Contact person: Bob Aldwell, Geological Survey of Ireland.

2. Hydrogeological and geotechnical aspects of “hazardous waste disposa?
sites. |
Venue: University College, Cork. May 9th at 8 p.m.
Contact person: David Orr, Dept. of Civil Engineering, U.C.C.

3. Problem of hazardous waste disposal in limestone regions.
. venue: Sligo RTC. May 10th at 8 p.m. |
@'Contact person: Richard Thorn, Sligq RTC.

%
B W

BolffAldwel1, President, Irish Group of IAH
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TECHNICAL MEETING "LANDFILL GAS AND LANDFILL LINERS"

The first IAH (Irish Branch) Technical Meeting on topical groundwater
1ssues was held on 6th March 1990 at the GSI. It was attended by 17
engineers, hydrogeologists and environmental scientists.

Kevin Cullen introduced the meeting by showing a series of slides of a
vast containment site under construction in the Nether lands using the most
up to date techniques. A 2.5mm thick HDPE membrane is used to contain the
leachate. It was welded at the Joints, covered by 0.15m sand in the base -
and carefully at the sides. High density polyethelene pipes laid in the
sand and carefully sealed through the membrane were used to collect the
leachate. Great attention was paid to the welding of the Joints, which was:
not permitted if the temperature fel} below 5°C. The welds were physically
tested to § bar pressure. The Teachate was taken +o collection chambers
and treatment. The Taw in the Netherlands states that the liner has to be
Im above the highest groundwater level. The liner is estimated to last 150
years. The construction cost of the site was £16 per square metre.

Kevin pointed out that a more sophisticated and expensive method is
used in Germany using a second deeper membrane with a Jeak detection system

between the membranes.

He showed an interesting feature of waste being mined from an old and

pollution-causing site and being hauled to a new containment site. Is this
a foretaste of things to come here also? S ; -




Following the slide show “an ‘informal discussion commenced and many
topics were raised including:

Gas control; leachate collection, treatment and disposal on-site of
leachate; liability for gas wmigration outside sites; gas venting and
generation of electricity; incineration; use of cutaway bogs; recyling
paper, PVC, glass and tin cans: rate of waste increase in Dublin (estimated
at 2% per head. per year); the merits of natural and synthetic liners.

Clayey till or -boulder clay sites were considered to have potential
but the use of till for intermediate cover is difficult to use in wet
conditions so sand is preferable. .

The general consensus was that, in the future, only containment sites
would be acceptabie environmentally, |

Harry McEvoy, Geological Survaey of Ireland.
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CONTRIBUTIONS FOR THE NEXT ISSUE OF THE MEWSLETTER

The GSI Groundwater Newsletter aims to improve communication among the
myhy scientists and engineers involved with groundwater. It includes news,
developments, reviews and opinions on all aspects of groundwater -
exploration, development, management, water quality, pollution and energy.
It is published at three-monthly intervals.

Your contribution to the dialogue would be welcome. These should
reach the Geological Survey before 20th May 1990. A1) items should be as
short (maximum 350 words), interesting and newsworthy as possible

T contribatery are respansible for the content of the mmterizl In this sewnletier.
The views exproseed are et necessarily these of the
’ Geolegical Servey of Irefand.

- 10 -



