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Northern Regional Fisheries Board 
Bord Iascaigh Rkigi6nach a n  Tuaisceart 

29'h Juiy 2002 Our Ref: 02/168 

Mr Donai Casey 
Senior Executive Chemist 
Donegai County Council 
Council Laboratoly 
Magherenan 
Letterlenny 
Co. DONEGAL 

PROPOSED LRNDFlLL SITE AT EALL\IbdACAl?liICI<, RA1.LINTF.A - 
ENVIR0NMENTP.L IPv!l"ACT ASSESSIVIENT 

Dear Mr Casey, 

The only information the Board has in relation to  the site was a water sample talten on 
5/5/98 180 metres downstream of the landfill. The following were the  results of the 
analysis undertaken: - 
Total Phosphorous mg// 0.08 

Molybdate reactive phosphorous mgfl 0.036 

Total nitrogen m@ 19.485 

Total oxidjsed nitrogen mg// 1.282 

The site drains to Durnish Lalte, which is a cSAC and Duchas should be  contacted for 
their observations in this particular matter. 

The Board has iimited information on that particular lake system regarding the fish 
populations, principally sea  trout and some details on macro-invertebrates and 
macrophytes. If necessary the information can be accessed at  a later stage if the 
consultants wish to see  the data that is In-house. It is in hard format. 

Yours sincerely, 

CEO 

The Northern Regional 
Fisheries Board 
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Ref: July02/5234.08 

ENTERPRISE 
IRELAND 

Glasnevin Dublin 9 
Ireland 

Kirlc McC1u.e Morton, 

Unit AG, 

The Enterprise and Busitless Centre, 

Ballyraine, 

Letterkenny, 

Co. Donegal. 

261h July, 2002. 

Re: Ballvnacarrick Landfill Site Extension -Environmental Im~act  Assessment 

Dear SirIMadam, 

Furlher lo a letter from Dona1 Casey, Senior Executive Chemist, Donegal County 

Council, we have no additional information other than what was already presented to 

Kirk McClure Morton. 

Yours sincerely, 

Tel: ,353 (0) i  857 0000 / 808 2000 
Fax: +353 (0) 1 Em 2020 

\*b: WiWlenterpiispirelBnd,com 
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Dlrchas 
The Heritage Service 

Our Re".2002/475 

Kirk McCIure Morto11, 
Unit A6, 
The Enterprise & Business 
Ballyraine, 
Letterkennv. 

Ronndg no Niarrotas Forbartha 7 Plds Ely, Boile Atha Cliafh 2, firire 
Devetopment Applications Section 7 Ely Piace. Dublin 2, Ireland 

Teileaf6n +353 1647 3000 
Facsuimhir 1353 1678 8116 

Glao AitiGii 1890 474 847 
Web www.ealga.ie 

Co. ~ o n e & l  

Re: Ballynacarrick Landfill Site Extension - Environmental Impact Statement 

Dear Sir/Madam, 

We refer to your letter of 19 July 2002 in relation to the above. Outlined below are Dhchas 
The Heritage Service of the Department of the 'Environment and Local Government's 
archaeological (terrestrial) recommendations: - 

Archaeological (terrestrial) 

As part of the Environmental Impact Statement (EIS) it is necessary that the 
archaeological implications of the development be addressed in tlie Cult~~ral 
Heritage Section. 

It is therefore necessary that a suitably qualified archaeologist be ernployed 
to carry out an Archaeological Assessment of the proposed site as part of the 
EIS and prior to a consideration of planning pemission. 

Documentary and map research 
Site visits and full survey of the proposed development~it 
An Archaeological Impact Assessment and Visual Amemt 
Assessment 
Recommended mitigatory measures 

The EIS should be submitted to Ddch 
relevant planning authority outlining 
decision. The developer shall be prep 

. . 
with regard to any archaeological requirements (these may include refusal, 
preservation in situ, monitoring, testing, andlor excavation). 

. . 
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In addition, the propoeed development is also being examined &om a nature 
conservation and an archaeological (underwater) perspective and our 
comments will be forwarded to you when they are to hand. 

Yours Sincerely, 

Department of the Environment & Local Government. 
9th Aug~lst 2002- 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:22:28:16



Mr. b a l  Casey, 
Senior Executive Chemist, 
Comhairle Chontac D b  in &ll 
County House, 
Lifford 
Co. Donegal. 

County Advisory 
and Tratning S e r v i c e s  

Dear Mr. Caaey, 

Regarding your letter of gLb July 2002, I wish to make the fallowing 
comments on tht proposal. 

I vkiied ihe proposed site on 271812002 and based on the msp 
received the proposed works appesr to be at an adymced stage 
(composite liner installation). As it is adjacent to and contiguous with the 
original site, I do not fanesee any major difficulty with the operation. 

I would however draw your attention ta the geology ofthis area. It 
is rolling dnunti type topography over glacial drift material that is 
mainly limestone with a ahale and sandstme mixture. Limestono is a 
vtny penneabIe material so the mtection of moundwater should 
tb&&e be of prime concern, kt forge* ateas of concern, such 
as su&e water pollution, impleasant odours, traffic arid the impact on 
neighboeg fkins and dwellings. 

Thenfore the hydrology repom being pmcund should be 
enamined in detail so Mat the best approach is taken. 

F m  a BKming perrspcctivc there is a general concern, especially in 
dnhyin~ tpeas, on the potential of  Eendfill sites to a m  flocks of birds 
such 89-CSOWB and &Us. These bids could be insmen&l in the spread 
of disease and dump maatrial from farm to Eatm. This disease risk should 
be a d h c d  in the EIS. 

Yours sincenly, 

Teagasc AdYirrer. 

C.C. final Ctuey, Dkcbr of Opmt~ons, Teagasc North. 
PJ. MolIoy, CAQ, Co. Donegil. 
Sean R e p &  Pam Environment Specialist Teagasc. 
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HEALTH AND SAFETY 
AUTHORITY 

(11 fIog>!n I'1:rx. l)uhliu 2 , ~  I rc Iu~~t i .  

I I :  1 - 1 4  7 I$x: 01-614 70120 \ V c I ~ ~ i t ~ :  hUp:I/~vw~~.hs;~.ici~~6l~ 

Agents for Donegal County Council 
Kirk McClure Morton 
Unit 196, 
The Enterprise and Business Centre, 
Ballyraine, 
Lelterkenny, 
Co. Donegal 

Our Reference: 02-LuP-Landfill-DCC Tuesday, August 27,2002 

Re: Proposed Landfill Site at McenaboU-Environmental Impact Assessment & 
Ballynacarriek Landfill Site Extension -Environmental Impact Assessment 

The Authority, acting as the Central Competent Authority under the EC (Control of Major 
Accident Hazards involving Dangerous Substances) Regulations, 2000 (SI 476 of 2000), 
gives technical advice to the planning authority when requested, under regulation 29(1) in 
relation to 

(a) the siting of new establishments, 
(b) modifications to an existing establishment to which Article 10 of the Directive applies, or 
(c) proposed developnlent in the vicinity of an existing establishment 

The advice given is for the purposes of assessing new development only, where a 
precautionary approach is raken. 

Based on the information provided to the Authority (re. Letter July02/5234.0S & 
JuIy02/5234.50), Regulation 4(2)(e) of S1 476 of 2000 states that the Regulations do 
@ to waste land-fill sites. 

If you have any queries please contact the undersigned, 

Yours sincerely 

~ i ~ k  RECEIVED Z l  
Norcett Quimn 
frispeclor 
Process Iriduslries Unit 
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An tSeirblzis Foraoise 
Aiz licizrz.? Cumarsd.ide, 
Mara agus Acmhainni Nadurtha 
Eastbt Chais1ed.n Blzaile Sheonaclz 
Co. Loch Garman 

FOREST SERVICE 
Depmnent of Communications, 

Mafine and Natural Resources 
Johnstown Castle Estate 
Co Wexford 
Tel + 353 53 60 200 
Local1 1890 200 223 
Fax 053 43834 / 5 I 6  
www.dcmnr.go~~.ie/forestse~ice 

Kirk McCIure Your Ref: July0215234.08 
Unit A6 Our Ref: SC4/14/73 V3 
The Enterprise and Business Centre 
Ballyraine 
Letterkenny 
Co. Donegal 

RE: BaUynacarrick Landfffl Site Extension - Environmental Impact Assessment 

Dear Sirs, 

I refer to your letter of the 19* January 2002 requesting conm~ents on the proposal 
and details of information that we may hold in relation to the site at Ballynacarrick 
Co. Donegal. 

The Forest Service does not own land in the area and does not have any specific 
comments to make at this time. However a copy of the proposal has been sent to our 
Forestry Inspector for the area, if he has specific comments to make I will send them 
to you at a latter date. 

Coillte Teoranta and any private land owners who may have forestry in the area 
should be consulted separately about the proposed development. 

Forest Inventory Data is available in CIS format from the Forest Service in respect of 
forests planted up to mid-1997. If this information would be of use to you in deciding 
the preferred route please sign and return the enclosed Confidential Data Agreement 
to Mary O'Lea~y, IFIS Unit, a CD will be issusd to you. 

Yours sincerely, 

Z#&--J * 
Gerard Smullen 
Forest Se~vice 7 August 2002 
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SnirbhLireacht Gheolaiochta ~ i r e a n n  - 
T  or an Bhacaigh 
BMhar Hadington 
Baile ~ t h a  Cliath 4 

Kirk McClure Morton 
Unit 6A 
The Enterprise and Business Centre 
Ballyraine 
Letterkenny 
Co. Donegal 

9 August 2002 

Re. Ballynacarrick Landfill Site 

Geological Survey of Ireland 
Beggass Bush 

Haddington Road 
Dublin 4 

Tel. 1353 1 6707444 
Fax. +353 1 6681782 

http:!!www.gsi.ie 

I am writing in response to the letter of 19 July 2002 from Donegal County Council 
concerning the above project. The letter requested that any response should be sent to you at 
your Letterkenny office. 

The Geological Survey of Ireland (GSI) is the national earth science agency and has datasets 
on Bedrock Geology, Quaternary Geology, Mineral deposits, Groundwater Resources and the 
Geology of the Irish Seabed area. These consist of maps, reports, and extensive databases. 
These latter include mineral occurrences, site investigation boreholes, mineral exploration 
boreholes, karst features, wells and springs. 

While the proposed scope for the Environmental Impact Assessment makes reference to 
"Landscape and visual", it does not mention the Bedrock and Quaternary Geology of the site. 
The GSI is of the view that these should be an integral part of the assessment process as they 
have considerable impacts on other aspects such as hydrogeology and ground conditions for 
traffic and construction. 

The GSI is very anxious to enlarge the database of site investigation boreholes on a 
nationwide basis to provide a better service to the civil engineering sector. Therefore it would 
much appreciate a copy of the reports detailing the site investigations undertaken. These 
would then be added to the national database. 

If the GSI can be of any further help please contact me 

Dr. Ronnie Creiglfton, PGeo 
Senior Geologist 
Quaternary and Geotechnical Section 
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National Roads Authority 
An tUdords urn B6ithre Ndisirjnta 

Kirk McClure Morton 
Unit A6, 
The Enterprise and Business Centre, 
Ballyraine, 
Letterkenny, 
Co. Donegal. 

lour Ref. 
NRA1055 

St .Mart in ls  House / Water loo  Road / Dubllnq 
Tel: 4353 1 6 6 0  25%1 1 Fax: +353 1668 ooog 

I Your Ref, 
July02f5234.08 

Re: Ballynacarrlck Landfit! Site Extettsion - Environmeittul Impact Asscssmctzt 

Dear SirlRladam, 

I refer to a rccent letter received in this office from Donegal County Council in relation to Lhe 
above application for planning permission to extend a landfill site at Ballynacanick. 

In the case of this planning application the Authority will rely on Donegal County Co~~ncil to 
abide by the national policy in relation to froniage development on national roads as outlined in 
Circular Letter 1/95. 

In the circumstances, while it would be open to the Authority to make a submission or 
observation on this application under Article 34 of the Local Government Planning and 
Development Regulations, 1994, the Autl~ority will not, in this case, be availing of this right. 

Yours faithfully, 

Programme Division 

i 
Emall: info@nra.le Web: www.nra.ie 
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Department of F,oinn riontni 
Enterprire,Tradb 7r.idrld agui 
and Emplnyment ro$l,iinrhta 

Your ref: 5234.08 

Kirk McClurc Morton 
Unit A6 
'The Enterprise and Business Centre 
Hallyraine 
tetterkenny 
Co. Donegal 

Dear Sirs 

I refer to Mr. Donal Casey's Letter of 19 July 2002 tegarding an environmental impa~t  
assessment for Ballynacarrick I ~ n d f i l l  Site Extension. 

1 wish lo inform you that this Department has no observations o n  the matter. 

Yours sincerely 

4 4 .  uZ z- 
M a r ~ t  R J ~  
Environment Section 

July 2002 

KUdare Screer, Dublin 1, Ireland 
Tel:353 1 631 2111 Fax.353 I 63% 2827 w.enternp.le 
L o a i l  lelephooe remice (icaillng horn outside (01) area) - 1890 120222 
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ENVJRONhfENTAL PROTECTION AGENCY 
An Ghniomhaireacht um Chaomhnh Comhshaoil 

I 

Kirk McClure Morton 
tinit A6, The Enterprise and Business Centre 

Tcl.: +353 53 60600 Emuil: info@cpd.ie 
Ballymine Fax: +353 53 60699 Website: www.epa.ie 
Lctterkenny 
Co. Donegall. 

wdcc 2""cfober 2002 our mf, 04-1 3-04-0 1 your ref. 

IXc: Bnllynaearrick Landkill Site Exterrvion - Environmentat Impact Assessment 

Dear SirIMadam: 

I acknowledge your letter to the Agency regad.ing the abovc development. 

1 would draw your attention to two documents the EPA have published on the 
preparation of Environmental Impact Statements: 'Advice Notes on Current Practice in 
thc Preparation of Environmental Impact Statements, 1995' and more recently, 
'Guidelines on the Information to be Contained in Environmental Impact Statemerits, 
2002'. These guidelines set out the issues that the Agency consider need to be 
addressed in ihc preparation of nn E1S and, where necessary, in ihe subsequent 
development. 

In relation to the specific project, I refer you to section 3 of the Advice notes whi~l1 
provide guidance on the topim which would usually be addressed when preparing an 
EIS for developments of a specific project class. The Advice Notes are currently under 
revision due to recult legislative chases in EIA law: further details on this can be 
obtained rrom the EPA website. 

i l l  i-cliliiun tu po>siole wnstraints, I would draw your atletltio~l to oui.!isl of pul>licatio~is 
and the register of EPA licensed activities on our website, www.e~a,ie. General water 
and air quality i~~formation can be obtained from the relevmt EPA publications. The 
EPA has also published a number of. manuals relating to landfill uperation, dcsign and 
maintenance, which may also be of some assistance. These publications are available 
froin our publications office (kl. 01-2680100). 

Avril Boland 
Environmental Management and Planning 
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Environment Section 

Department of Agriculture and Food 

Johnstown Castle, 

Co. Wexford 

Your ref No 0215234.08 

Re :- Ballynacarrick Landfill Site Extension - Environment Impact 

Assessment 

Att.: - Kirk Mc Clure Morton 

Unit A6, the Enterprise and Business Center. 

Ballyraine, 

Letterkenny, 

Co. Donegal 

Dear SirlMadam 

I refer to correspondence received from Mr. Donal Casey, Senior Executive 

Chemist in Donegal Co. Council requesting this Departments observations on 

the above proposal . The Department of Agriculture and Food has no 

comment to offer on this issue at this time. However, we will contact you 

should any matters relevant to this department arise. 

Michael Mac Carthy 

September 30,2002 
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Our Ref:PL 05.ES2010 
P.A.Rep.Ref: 

Your Ref: 

Dona1 Casey 
Senior Executive Chemlst 
County House 
L~fford 
Co Donegal 

30th July 2002 

Re: Ballynaca~~lck La~~dfill Site Exetenlion 

; Dear Sir, 

An Bord Pleanila has received your letter dated 19th of July, 2002 in relation to the 
above proposed development. I wish to advise you that the Board's only 
preliminary function in respect of local authority development proposals which are 
to be the subject of a formal application for approval under Section 175 of the 
Plam~ing and Development Act, 2000 is the fo~mal scoping process set out at 
article 117 of the Planning and Development Regulations, 2001. It is not open to 
the Board to provide informal comments or feedback in respect of such proposed 
developme~lts. You should also note that the statutory procedures and statutory 
time hmits applicable to such formal scoping requests and to which the Board is 
subject are those set out at article 95 of the 2001 Rcgulations (this includes formal 
notification to prescribed bodies as appropriate). 

Having regard to the foregoing and the contents of your letter the Board does not 
consider that a formal scoping request under the said article 117 has been made to 
it and accordingly it does not propose to further respond to your letter. 

Yowever please be advised that it is of course open to you to submit a formal 
scoping request in accordance with the 2001 Regulations if the Local Authority so 
wishes. Any such request should indicate that it is a formal scoping request under 
article 117 and contain all the information specified at article 95 . It should also be 
endorsed by the County Manager or Secretary or the relevant Director of Services 
as appropriate. 

Plerise contact the undersigned if you require any further information. 

A11 Bord Pleankla i 

Siobhan White 
Executive Office1 

I 61 Sxjid Maoilbhridr.. : Bsile .i l lm Clinili I .  

Tcl: 1011 sis 810I1 
LoCnll: IS90275 175 
Fa\: r O I 1  $72 268' 

! \ V ~ h . l ~ ~ ~ ~ l l ~ ~ ~ v ~ v . p l ~ ~ ~ ~ : i ~ ! ~ . ~ ~  
e i i i n i l : h o i l i b i ' p l ~ ~ ~ ~ ~ i l a  i? 
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Donegal County Council 
Comhairle Chontae Dhirn Na nGall 

Appendix B : Consultation Report 
Ballynacarrick Environmental Statement 

B.0 CONSULTATION REPORT 

B.l  A public consultation exercise was undertaken as part of the EIA process in order to take on 

board any concerns that local residents have in relation to the proposed extension to the 

landfill at Ballynacarrick. This took the form of a public open day held on 4th ~ecember  2002 

in St Brigid's Community Centre, Baliintra. The event was advertised in the iocal press in 

week beginning 25th ~ovember  2002. At the event Council Officers and representatives from 

Kirk McClure Morton were present to answer any queries that may have arisen in relation to 

the Project. 

8.2 The Community and Enterprise Division of Donegal County Council were available at the 

consultation events to record the comments of the public. The summary below is an extracted 

from the Community and Enterprise Division Report of the consultation exercise. 

COMMUNITY AND ENTERPRISE REPORT 

Introduction and Context 

B.3 The Community and Enterprise division has been developing its role within council over the 

last number of months. This role is additional to the existing role of the division in providing 

executive support to the County Development Board (and its structures) in the implementation 

of An Straiteis. 

B.4 One function which Community and Enterprise is in a position to perform in a Donegal County 

Council context is that of assistance with public consultation. This is by virtue of the expertise 

and previous experience of personnel in the division, and also due to the fact that the division, 

through the Project Officers and Community and Enterprise Development Officers, has 

deveioped considerable links with the community at area level. 

8.5 In this context, Community and Enterprise were asked to assist the Environmental Services 

team named overleaf in approaching a public consultationlinformation exercise on the subject 

of Donegal County Council elected members' decision that a planning application be 

developed for the extension of the Ballynacarrick landfill site, to include overall upgrading of 

the existing facility. 

Status: Final 
Issue Date: November 2003 

a' 
KlRKMcCLURE 

MORTON 
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Donegal County Council 
Comhairle Chontae Dhun Na nGall 

Appendix B : Consultation Report 
Ballynacarrick Environmental Statement 

Approach to the Exercise 

6.6 The exercise itself was approached through drawing together a team consisting of Donegal 

County Council officers as named overleaf (County Chemist, Environmental Awareness 

Officer, Recycling Officer, Community and Enterprise Development Officer for the Donegal 

Area, Water and Sanitary Services Area Manager (Donegal), and the technical consultants for 

the project, Kirk McClure Morton. 

B.7 The exercise took place in the form of an information day: all personnel involved in the 

exercise attended at Ballintra Community Centre on 4th ~ecember  2002, from l p m  until 8pm. 

Each officer brought information and materials for dissemination, and the displays included not 

only plans for the proposed work on the landfill site, but also general information about 

recycling and Council recycling policyiactivities, and about the Community, Culture and 

Enterprise Directorate. All personnel were available to answer specific questions and 

individual members of the public were referred to whoever was best able to answer their query 

if a detailed one. 

Issues Arising from Consultation and Implications of these 

8.8 Note on respondents: 

The number of people who attended in the course of the day at Ballintra Community Centre 

was not large, but represented most of the local residents i.e. people living adjacent to the 

dump or on access roads to the dump. In attendance were residents and landownerslfarmers 

using fields in the area. 

8.9 A response form had been prepared which asked respondents to indicate the following: 

6.10 What is your interest in this proposal? Are you from: 

Access Road leading to the site 

Ballintra Area 

Ballyshannon and Donegal Town Area 

Other 

6.1 1 Respondents were also asked to give comments under the following issue-based headings: 

Traffic 

Wildlife 

Noise 

Management of the Site 

Water Quality 

Others 

Status: Final 
issue Date: November 2003 
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and from the site are a nuisance factor. There is a need for 

passing bays. 

Preferable that lorries would not use the Bog Road. They are 

causing a public nuisance. 

People queueing outside Diver's house to get into the dump- 

this is a nuisance factor for one family resident directly 

adjacent to the dump. 

I 
Wildlife 

Noise 

Site Management I = There would be a need for different bins and skips because 

I 1 there will be a need to control what is actually going into the I 

I 

Water Quality I = Concern about the ongoing impact of the dump on water 

I 1 quality for local residents. I 
I / Some private and public water supplies are located in the / 
I / drainage path from the site (i.e. seawards). This is a 1 
I 1 limestone area. 1 

Others Maintenance of  the Bog Road is a concern. There is a 

drain on the bog road which needs to be piped. The roads 

section should be made aware of this. This development is a 

priority for one section of Donegal County Council, therefore 

there must be a co-ordinated response from other sections of 

the council to supporting this development. 

Bog Road is unsuitable for use for access to the site. It has 

repeatedly been in a dangerous state. Repairs cannot be 

sustained because once the road is fit to use after repairs it is 

assaulted by lorry use again. Even if the Bog Road is 

improved, this will be shortlived unless lorries are prohibited 

from using it for access. The other road should be improved 

as an incentive. The Bog Road is currently used as the 

quickest route to the dump. 
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Road is too narrow, needs to be widened. Residents have 

to use it every day. There is a nuisance factor on the road. 

Upgrade the Rockhill road instead of using the Bog Road. 

The smell from the site i s  often unacceptable. 

= The shortest way out of the dump is the Bog Road, which 

is in bad condition. This should not be used by heavy 

vehicles. It should be fixed up and used by cars only. 

Waste coming in from Sligo is something that people know 

was happening in the past and which they don't want. 

Pests: Flies hibernating in the attic of a resident, birds picking 

at the site and dropping debris into resident's garden. 

Organic waste attracts pests. 

Visual impact of site. 

Devaluation of property - unable to sell, compelled to stay. 

Dump should not be sited around farmland because of its 

effects on the farmland. - Seagulls contaminating grazing 

= Effect on Cattle 

Summertime and hamest time can raise problems because of 

birds in the vicinity. 

Having to raise issues with the site two or three times a year. 

Preferences with Regard to Management o f  the Site 

8.12 It should be noted that there was little enthusiasm or positive uptake of the notion of people 

becoming involved in a structure to manage or monitor the site. Those living close to the site 

were under the impression that it would eventually be closed and have reacted with dismay to 

the news that it is now proposed to upgrade and expand the facility. Those living far enough 

away from it not to experience direct nuisances and stress from pest infestation etc seemed to 

be mainly concerned with the issue of traffic coming to and from the site. 

8.13 For those experiencing more regular nuisances, particularly with regard to pest infestation, it 

was acknowledged that some form of pro-active monitoring of the site and side-effects from 

the site would be preferable. The main point, made in response to the question as to what 

people would prefer to see in terms of being involved in or having more contact regarding the 

management of the site, was that there should be some mechanism in place whereby: 
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a) It is not left up to residents to go and complain about something when it becomes an 

active problem 

b) There is no exertion or inconvenience to the resident 

c) A mechanism whereby people can raise issues without any anxiety about offending the 

management of the site. 

Analysis 

8.14 Issues o f  Concern 

It would appear from the issues raised that there is a certain amount of resignation to the idea 

that the dump will be upgraded and expanded. There is a high awareness of the impact on 

the Bog Road of constant traffic, and a direct expectation, expressed more than once, that 

Donegal County Council should actively seek to discourage travel by HGVs on the Bog Road. 

8.15 Water quality appears to be an ongoing concern of residents. 

5.16 The nature of the waste actually going in to the site is a concern. That this should be 

minimised and controlled is recognised by local residents, by way of controlling the numbers 

of birds and vermin. 

Management and Monitorinq of the Site 

8.17 It will be necessary for council to consider ways of keeping residents officially informed as to 

control of conditions on the site. It should not be left as something that will only happen if 

residents become actively involved themselves: this is a Council facility taking waste for the 

southern half of the county and as such is Council's responsibility. It is felt that there is very 

little to be gained by residents from participating in a structure- whereas they feel they would 

benefit from a pro-active reporting system to them, and a demonstration of ongoing work on 

the site to address issues of concern which arise from time to time. Credibility of the reporting 

will be key. The issue of confidentiality with regard to complaints should also be dealt with- 

perhaps through another conduit than direct contact with on-site management. 

8.18 In addition to the public Consultation day held in Ballintra meetings were held with the 

following groups to discuss the proposed extension. 

Duchas (Parks and Wildlife) gth september 2002 and 18Ih 0ctober 2002 

Ballyshannon Town Commission 5Ih ~ovember  2002 

Donegal Town Electroal Committee 8Ih ~ovember  2002 

Leaflet Drops 2nd October 2002 

EPA 1 5th ~ovember  2002 

Donegal County Council (Planning) 2nd December 2002 

Donegal County Council (Roads) 21'' November 2002 
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Donegal Waste Collectors 1 3 ' ~  November 2002 

IBEC 

Special Policy Committee (Environment) 

Bundoran Urban Council 

Standing Committee on Water Pollution 
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C.0 MINUTES OF MEETING 

5234.08lReportslEIS 
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MINUTES OF MEETING 
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MINUTES OF MEETING OF GENERAL PURPOSES COMMITTEE 

HELD IN THE COUNTY HOUSE, LIFFORD 

ON I ith FEBRUARY 2002 

GI08102 MEMBERS PRESENT 

Clr. P. Kelly, Cathaoirleach; Clrs. D. Alcorn, N. Blaney, A. Bonner, E. Bonner, J. Boyle, S. Campbell, 

F. Conaghan, G. Crawford, A. Doherty, P. Doherty, R. Donaghey, T. Gildea, J. Harte, C. Keaveney, P. 

Kennedy, D. Larkin, S. Maloney, S. McEniff, N. McGinley, P. McGowan, B. McGuinness, D. McHugh, 

J. McHugh, T. Pringle, J. J. Reid, J. Sheridan and T. Slowey. 

GI09102 OFFICIALS IN ATTENDANCE 

Mr. Michael. McLoone, Co. Manager, Mr. Liam Kelly, Assistant Co. Manager, Mr. Sean Sheridan, 

Director of Corporate Services, Mr. Jim Holohan, Director of WaterlEnvironmentl Emergency Services, 

Mr. John McLaughlin, Director of Roads & Transportation, Mr. Francie Coyle, Director of Planning & 

Economic Development, Mr. Eunan Sweeney, Co. Secretary, Mr. Donal Casey, Senior Executive 

Chemist, Ms. Catherine Hannon, Recycling1 Waste Reduction Officer, Ms. Mary Hannigan, Staff 

Officer. 

GI32102 WASTE MANAGEMENT PLAN - PROGRESS REPORT ON IMPLEMENTATION OF 

ACTION PLAN : 

Short term - objectives 

Medium term -objectives 

Long term- objectives. 

The Committee considered the report, circulated with the agenda, in relation to the above. Mr. Jim 

Holohan, Director of WaterlEnvironmentlEmergency Services, Mr. Donal Casey, Senior Executive 

Chemist and advised the Committee that a number of decisions relating to waste management now 

required the approval of the members. The Council was then presented with options for new landfill 

sites. Mr. Donal Casey, Senior Executive then gave an informative presentation in relation to same. 

During his presentation, Mr.Casey gave a detailed analysis of the preferred options for proposed new 

landfill sites in the county, as follows : 

In the lnishowen Electoral Area, a suitable site had been identified at the back of Scalp Mountain. 

In the Donegal Electoral Area, the recommended option was to extend the existing Ballintra site. 
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- In the Milford Electoral Area, a site had been identified on the Letterkenny to Fintown road at 

Meenaboll, which Mr. Casey stated was extremely suitable. The site actually bordered the Milford 

and Glenties Electoral Areas, but was officially located in the Milford Area. 

Mr. Casey advised that a suitable site had not yet been identified for West Donegal, but that 

investigation would continue in order to provide a solution for the West of the county. 

Following some discussion, the Committee recommended approval to the following : 

On the proposal of Clr. Kennedy, seconded by Clr. E. Bonner, the Committee recommended that 

the existing landfill site at Ballinacarrick, Baliintra, be extended, and that the Council proceed with 

planning and design work for same. 

On the proposal of Clr. Maloney, seconded by Clr. Blaney, the Committee recommended that the 

Council proceed with preliminary planning and design work for the Meenaboll site. 

On the proposal of Clr. Slowey, seconded by Clr. McGinley, the Committee recommended that the 

Council undertake a preliminary assessment of the site at Scalp Mountain. 

On the proposal of Clr. Maloney, seconded by Clr. Conaghan the Committee recommended that 

the Council continue its participation in the North West Region Cross Border Group, and to 

maintain under review the implications of a North West Regional Strategy for the Donegal Waste 

Management Plan. 

A lengthy discussion followed, wherein Mr. Casey and Mr. Holohan responded to queries from the 

Committee in relation to the proposed landfill sites and the implementation of the Waste Management 

Plan in general. The main points arising from the discussion were as follows: 

Clr. McGinley recommended that a 25-mile radius "cap" be placed on acceptance of waste at any 

landfill i.e, waste should only be accepted from locations within a 25-mile radius of the site. 

Clr. J. McHugh expressed concern at the condition of the roads leading into the proposed site at 

Meenaboll, and he recommended that funding be sought to upgrade same. 

Clr. D. Mc Hugh stated that he believed the burden of having a landfill in an area should be evenly 

carried throughout the county, and that no one region should be over-burdened, which C1r.D 

McHugh believed would be the case if these landfill sites are not advanced simultaneously. 

The Committee requested that all other aspects of the Waste Management Plan be progressed, in 

tandem with the provision of the landfill sites, with specific reference to recycling and the 

elimination of illegal dumping. 

= Members requested that the possibility of the Council acquiring mobile recycling units, similar to 

those used in other local authorities, be investigated. 
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Members of the lnishowen Electoral Area expressed their concern in relation to problems being 

experienced at the Civic Amenity Site in Carndonagh. Members referred to increases in the 

charges at the site, which members had not been informed about and which had created many 

problems. Mr. J. Holohan advised that charges at the site in Carndonagh were brought to the 

same level as charges imposed by private collectors, in order to avoid competition between the 

Council and private collectors. However, Mr. Holohan advised that if members were not in 

agreement with this strategy, the matter could be reviewed. Members referred to other problems 

at the Carndonagh Civic Amenity Site, e.g. signage. Mr. J. Holohan agreed to investigate all 

issues raised. 

Clr. Conaghan expressed concern at the estimated cost of €350,000 per site for preliminary 

design and planning work for the proposed new landfill sites, as stated in the report from Mr. J. 

Holohan, which had been circulated with the agenda.He recommended that relevant officials 

revert to members as soon as possible after preliminary investigations, and that costs be kept to a 

minimum. 

Following some further discussion, it was agreed that members of the Glenties and Milford Electoral 

Areas would visit the proposed landfill site at Meenaboll with the relevant officials, after which the 

matter would be discussed at the Electoral Area Committee Meetings, before entering the public 

domain. 
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Landfill Site Selection 
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Landfill Site Selection 

I n  the waste management plan It was also decided to 
develop reglonal landlllls as opposed to 1 large landfill 
or "superdump" 
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It can be divided into regions each served by a hndRU. 
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Comhairle Chontae Dhun Na nGall Ballynacarrick Environmentai Statement 

0.0 MONiTORlNG 

Parameter 

Surface water 
~uar te r l y  
Annually 

I I B, Cd, Ca, Cr, Cu, Cn, F, Fe, Pb, Mg, Mn, Hg, SO, Alk, 
Tot.Phos, Residue on evaporation, Zn, FC, TC. List I & 
iI substances 

Frequency 

Weeklv 
NH,-N, BOD, COD, CI, DO, EC, p ~ ,  TSS, Temp 
Cd, Ca, Cr, Cu, Fe, Pb, Mg, Mn, Hg, K, SO,, Na, Alk, 
Tot.Phos, TON, Zn 

Groundwater 

Landfill gas 
Piezometers 

Determinand 

V~sual 

Monthly 
Quarterly 

Groundwater level, NH,-N , EC, pH, Temp, K 
Visual, CI, DO, Na, TON, TOC, Phenols 

Leachate 
Composition 

Meteorological Data 

5234.08iRepor?s/EIS w 
KIRKMCCLURE 

D -1 MOrnON 
Status: Final 
Issue Date: November 2003 

Monthly 
Quarterly 

Annually 

Other parameters 

Level 
Visual, NH4-N, BOD, COD, CI, EC, pH, Temp, Fe, K Na, 
TON 
B, Cd, Ca, Cr, Cu, Cn, F, , Pb, Mg, Mn, Hg, SO, Alk, 
Tot.Phos, Zn, FC, TC. List I & li substances 

Daily Precipitation, Temp, Wind, Evaporation, Humidity, 
Atmospheric Pressure 

Annually Settlement     
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E.0 GEOLOGY 

5234.08lReportslEIS 00 
KlRKMcCLURE 

MORXlN 
Status: Final E -1 
Issue Date: November 2003 
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APPENDIX E.l 

TRIAL PIT LOGS 

Status: Final 
Issue Date: November 2003 

00 
KlRKMCCLURE 
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Donegal County Council 
Comhairle Chontae Dhbn Na nGall 

Appendix E : Geology 
Ballynacarrick Environmental Statement 

I TRIAL PIT No.: 1 I 
I Depth (m) I Stratum Description 

Very soft, dark brown to black, amorphous, silty PEAT 
[RECENT] 

~. ~. . -  ; ..:.. ,,,: . , .. . 

. . 

Loose, pale greyish brown, gravelly, very sandy "" T 
:ontaining cobbles [GLACIAL] 

bmm, gravelly, very silty, fine tv cmrsc 
U N D  contahkg &h [GLACIAL] 

iirm to stia becomg very snn, grey, gravelly, very sandy, 
issured, very clayey SILT containing cobbles and occasional 
joulders [GLACIAL] 

I END OF TRIAL PI 

Comments: 
Slight flow of groundwater struck at 1.7m running conditions developing in 
sand layer 
Material excavation below water table affected by liquifaction 
Localised sidewall collapse below 1.7m when excavation 2. lm deep 

5234.08/ReporWEIS 

Status: Final 
Issue Date: November 2003 
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TRIAL PIT No.: 2 

Depth (m) Stratum Description 

Very soft, dark brown to black, amorphous, silty PEP 

bggy angular COBBLES and BOULDERS in a maGx of 
ine to eoarse gravel [FIELD DRAIN?] 

'h to stiff, becoming very stiff, grey, gravelly, very sandy, 
fissured, very clayey SILT containing cobbles and occasional 
boulders [GLACIAL] 

2.7 1 END OF TRIAL PIT (REFUSAL) 

Jomments: 
Slight flow of groundwater struck at 1.8m 
Rock excavation by mechanical ripping very difficult producing lOOmm to 
300mm tabular blocks of material 

Status: 
Issue Date: 

Final 
November 2003 
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Appendix E : Geology 
Ballynacarrick Environmental Statement 

TRIAL PIT No.: 3 

Depth (m) Stratum P-*ription 

0.0 

Loose, pale greyish brown, gravelly, very sandy SILT 
:ontaining cobbles [GLACIAL] 

I END OF TRIAL PIT (REFUSAL) I 
Comments: 

Slight flow of groundwater struck at 0.7m 
Rock excavation by mechanical ripping very difficult producing IOOrnrn to 
300mrn tabular blocks of material 

5234.OB/RepoWEIS 
QP 

K I R K M s W R I  
M o R m N  

Status: Final 
Issue Date: November 2003 
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I Very strong, pale greyish brown to grey, fine to coml 
grained, slightly weathered GRITSTONE with medium to 
widely spaced joints [CARBONIFEROUS BASAL 
CLASTICS] 

II 

TRIAL PIT No.: 4 

Depth (m) Stratum Description 

0.0 

0.2 

Status: 
Issue Date: 

0.2 

Final 
November 2003 

END OF TRIAL PIT (REFUSAL) 

00 
KIRKMsQURE 

MORTON 

Comments: 
Rock excavation by mechanical ripping not effective. Hydraulic breaking or 
blasting likely to be required. 
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TRIAL PIT No.: 5 

qery soft, dark brown to black, amorphous, silty PEAT 
RECENT] 

0.2 Loose, pale greyish brown, gravelly, very sandy SILT 
containing cobbles [GLACIAL] 

Jery strong, Pale greyish brown to grey, fine to coarse 
I grained, slightly weathered GRITSTONE with medium to 
widely spaced joints [CARBONIFEROUS BASAL 
CLASTICS] ., 

I 0.35 I END OF TRIAL PIT (REFUSAL) I 

Comments: 
Rock excavation by mechanical ripping not effective. Hydraulic breaking or 
blasting likely to be required. 

Status: Final 
Issue Date: November 2003 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:22:28:17
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'ery soft, dark brown to black, amorphous, silty PEAT 
antaining decaying tree trunks and roots WCENT] 

TRIAL PIT No.: 6 

Firm to d$ becoming very stiff, grey, mvelly, very sandy, 
fissund, very clayey SILT containing cobbles and occasional 

Depth (m) 

Very strong, Pale greyish brown to grey, fine to coarse 
rained, slightly weathered GRITSTONE with medium to 
idely spaced joints [CARBONIFEROUS BASAL 

CLASTICS] 

Stratum Description 

Comments: 
Rock excavation by mechanical ripping not effective. Hydraulic breaking or 
blasting likely to be required. 
Pit dry and stable on completion 

I 

Status: 
Issue Date: 

Final 
November 2003 
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TRIAL PIT No.: 7 

I I Depth (m) 1 Stratum Description 

Jery soft, dark brown to black, amorphous, silty PEAT 
antaining decaying tree trunks and roots [RECENT] 

Very soft, bluish grey, slightly sandy, organic, silty CLAY 
with bands of greyish brown, silty peat [RECENT] 

Comments: 
Slight flow of groundwater struck at 0.7m depth 

Pit collapsed below ground surface when 3.6m deep 

3.6 

5234.08/Reports/EIS 

Status: Final 
Issue Date: November 2003 

END OF TRIAL PIT (COLLAPSED) 
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Comhairle Chontae DhQn Na nGall 

Appendix E : Geology 
Ballynacarrick Environmental Statement 

rery soft, dark brown to black, amorphous, silty PEAT 
RECENT] 

I Very strong, Pale greyish brown to grey, fine to coars 
prained, slightly weathered GRITSTONE with mediu 
iidely spaced joints [CARBONIFEROUS BASAL 
:LASTICS] 

TRIAL PIT No.: 8 

5234.08lReporWEIS 09 
KIRX MsCUIRZ: 

MORTON 

Depth (m) 

Stabs: Final 
Issue Date: November ZOO3 

Stratum Description 

- 

. ~ . ~. . . ~ 

1.3 

- I 
I 

1.3 END OF TRIAL PIT (RJ3FUSAL) 

Comments: 
Slight flow of groundwater struck at 0.7m 
Rock excavation by mechanical ripping not effective. Hydraulic breaking or 
blasting likely to be required.     

    
    

    
    

For
 in

sp
ec

tio
n p

ur
po

se
s o

nly
.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:22:28:17
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RECENT] 

-- -- 

Stratum Description 

, .. . 

BOULE)ERS h. a mkatix of 

END OF TRIAL PIT (REFUSAL) 

Slight flow of groundwater struck at 0.9m 

Iery strong, Pale greyish brown to grey, fine to coarse 
rained, slightly weathered GRITSTONE with medium to 
videly spaced joints [CARBONIFEROUS BASAL 

CLASTICS] 
- > , ,  i 

Status: Final 
issue Date: November 2003 
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TRIAL PIT No.: 10 

Depth (m) Stratum Description 

'ery soft, dark brown to black, amorphous, silty PEAT 
IECENT] I 

1.1 
1. 
um to stiff, Wqmibg V a y  stiff, grey, pvelly, v w  sandy, 
ssmd vw o h v e ~  SILT c m ~ ~  wbblea and occasional 

Very strong, Pale greyish brown to grey, h e  to coarse 
grained, slightly weathered GRITSTONE with medium to 
widely spaced joints [CARBONIFEROUS BASAL 
PT AcTTPSl I- 

1.9 END OF TRIAL PIT (REFUSAL) 

Comments: 
Slight flow of groundwater struck at 0.5m 
Rock excavation by mechanical ripping not effective. Hydraulic breaking or 
blasting likely to be required. 

5234.08/Repolts/EIS QD 
I(IRI(MsQURE 

MORlDN 

Status: Final 
issue Date: November 2003 
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Appendix E : Geology 
Ballynacarrick Environmental Statement 

Very soft, dark brown to black, ma~~hous ,  Q'lty PEAT 
[RECENT] = i. ,' 

- 

Flaggy angular COBBLES and BOULDERS [WEATHERED 
ROCK?] 

Very strong, Pale greyish brown to grey, fine to coarse 
grained, slightly weathered GRITSTONE with medium to 
widely spaced joints [CARBONIFEROUS BASAL 
nT A STICS] 

TRIAL PIT No.: 11 

Stabs: Final 
Issue Date: November 2003 

Depth (m) Stratum Description 

0.0 

0.4 

I 
1.7 

I 
1.9 END OF TRIAL PIT (REFUSAL) 

Comments: 
Pit dry and stable on completion 
Rock excavation by mechanical ripping not effective. Hydraulic breaking or 
blasting likely to be required. 
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Donegal County Council Appendix E : Geology 
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inn to stiff, ki patches soft, grey, gravelly, very d y ,  
swaed, very clayey SILT containing cobbles and occasional 
onlders [GLACEAL] 

TRIAL PIT No.: 12 

I 
Very strong, Pale greyish brown to grey, fine to coarse 
grained, slightly weathered GRITSTONE with medium to 

lidely spaced joints [CARBONIFEROUS BASAL 
ILASTICS] 

Depth (m) 

I 1.9 I END OF T W  PIT (REFUSAL) 

Stratum Description 

Comments: 
Pit dry and stable on completion 
Rock excavation by mechanical ripping not effective. Hydraulic breaking or 
blasting likely to be required. 

0.0 

Status: 
Issue Date: 

Flnal 
November 2003 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:22:28:17



Donegal County Council 
Comhairle Chontae DhlSn Na nGall 

Appendix E : Geology 
Ballynacarrick Environmental Statement 

TRIAL PIT No.: 13 

I Depth (m) Stratum Description 

fery soft, dark brown to black, amorphous, silty PEAT 
RECENT] 

r ery strong, Pale greyish brown to grey, fine to coarse 
r a i d ,  slightly wsatherrd GRITSTONE with medium to 
Iridely gpaced joints [CARBONIFEROUS BASAL. 
LASTICS] I 1 2.15 I END OF TRIAL PIT (REZUSAL) 

Comments: 
Seepage to slight flow of groundwater struck at 1.2m depth 
Rock excavation by mechanical ripping not effective. Hydraulic breaking or 
blasting likely to be required. 

Status: Final 
Issue Date: November 2003 

09 
KOU(McculRE 

MORTON 
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Stratum Description 

uiders [GLACIAL] 

OF TRIAI, PIT (REFUSAL) 

Seepage to slight flow of groundwater struck at 1.5m depth 
Rock excavation by mechanical ripping not effective below 2.8m. Hydraulic 
breaking or blasting likely to be required. 

Status: 
issue Date: 

Final 
November 2003 
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Very soft, dark brown to black, amo~hoe, .  . . silty PEAT 
RECENT] 

,~ ., 
. ~ 

Stratum Description 

grave@, SILT 

Firm to stiff, becoming very stiff, grey, gravelly, very sandy, 
fissured, very clayey SILT containing cobbles and occasional 
boulders [GLACIAL] 

Comments: 
Seepage of groundwater struck at 2.4m depth 
Pit sidewalls collapsing between 1.6m and 2.4m depth when excavation 3.0m 
deep 

4.1 

Status: Final 
Issue Date: November 2003 

END OF TRIAL PIT 
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TRIAL PIT No.: 16 

Iery soft, dark brown to black, amorphous, silty PEA 
RECENT] 

II I 
Depth (m) 

mose, pale greyish brown, gravelly, very sandy SILT 
ontaining cobbles and boulders [GLACIAL] . 

, - ,;, L ;~ . ~. .,:,,, ...' , .  \ .  . -.  . ,.,r :' :, ;J c . . ...,' .. . . ' . ' . ,. . . , 

Stratum Description 

ose, pale greyish brown, gravelly, very silty, fine to coarse 
AND containing cobbles [GLACIAL] 

Firm to stiff, becoming very stic grey, gravelly, very sandy, 
fissured, very clayey SILT conkhing cobbles and occasional 
boulders [GLACJAL] 

3.5 END OF TRIAL PIT 

Comments: 
Pit sidewall collapse between 1.6m and 2.5m depth when excavation 3.0m 
deep 

Status: 
Issue Date: 

Final 
November 2003 
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TRIAL PIT No.: 17 

Depth (m) Description 

1 Very soft, dark brown to black, amorphous, silty PEAT 
[RECENT] 

0.2 I T.oose, pale greyish brown, gravelly, very sandy SILT 
:ontaining cobbles and occasional boulders [GLACIAL] . .?,.~. . ,<,, : . ,  . . . ~ - ; %.,,, ,*.?. <g, .; !! *: , ..> . ;,4:;;5 ~' 

- ,  l.l;..,~..;..;:.k#~~':,! !:.,. . . ~~ , , -. , "r%,$& 
!;&k3%?3 

;.,,I :< 
. 3, ,. :.t, ; . , ~. . . ~> ' - . . .:y&.%4.t .:' . . .  . . .  .... ). . : "' I .. . 

.?. .,--,: - - .  . -  . . , , : ,. .. *. <.~. \:,="? . . . . .  . . .':I. . . .;.;.w,' .,t;;, .a;i:.,", ~ - 
~ ' 8 , '  , .-,;, ' t . . ~ r ,  : , L '  +?,, .,?,. :..:::. 

L .  .: , . .. . . . . . , . 1, -,,> , ,,? ..:.: : :;:& ,: '.?-p$ ,... - . ,. , ., , , , . . .. ' , , . : . ! ~ ~  .... ~ . . 3'. 
, <.~.-,.i.j. . \;' ;::. . .+:. *.:- '.,C'i~ ,,,t<v: 2 ;,.:. c.,: .+,:? . t' " ~ 

' . -. ,;>: ,: . . . . '6 4 d. ,, .+ ,. l.:,7!,-q7- : ? . .. - , A,%* &$yg., . , ,;: ,,. , 8 . ..'.I.. ..'...'. , . ! :... .~,:,L a,!,4 

1.9 ose, pale greyish brown, gravelly, very silty, fine to coarse 

. 

Firm to stiff, becoming very stiff, grey, gravelly, very sandy, 
issured, very clayey SILT containing cobbles and occasional 
loulders [GLACIAL] 

Comments: 
Localised slight flow of groundwater struck at 1.9m 
Material excavation below water table affected by liquifaction 
Pit sidewall collapse between 1.5m and 2.5m depth when excavation 3.5m 
deep 

Status: Final 
issue Date: November 2003 
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i rery soft, dark brown to black, amorphous, silty PEAT 
R E C V  I 

Status: 
Issue Date: 

TRIAL PIT No.: 18 

Final 
November 2003 

Depth (m) 

a, 
KmKMsCLUI(E 

MORTON 

Stratum Description 

0.0 

0.5 

J~:.:.' ... . .. il 

1.3 Firm to stiff, becoming very stiff, grey, gravelly, very sandy, 
I 
fissured, very clayey SILT containing cobbles and occasional 
boulders [GLACIAL] 

3.5 END OF TRIAL PIT 

Comments: 
Seepage of groundwater struck at 1.3m 
Pit sidewall collapse between 1.3m and 2.5m when excavation 3.4m deep     

    
    

    
    

For
 in

sp
ec

tio
n p

ur
po

se
s o

nly
.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:22:28:17



Donegal County Council Appendix E : Geology 
Comhairle Chontae Dhlin Na nGall Ballynacarrick Environmental Statement 

TRIAL PIT No.: 19 I 
Depth (m) Stratum Description I 

VTery soft, dark brown to black, amorphous, silty PEAT 
:RECENT] 

~. . .. 
- I  

. , . 1 .~ 

0.6 Loose, pale greyish brown, gravelly, very sandy SILT 
containing cobbles and occasional boulders [GLACIAL] 

Strong, dark grey, fine grained, slightly to moderately 
weathered shaley LIMESTONE with close to medium spaced 
ioints [CARBONIFEROUS BALLYSHANNON 
'ORMATION] 

( comments: I 

I 

Seepage to slight flow of groundwater struck at 0.9m depth 
Pit sidewall collapse between 0.6m and 2.0m depth when excavation 2.9m 
deep 
Rock excavation by mechanical ripping very difficult. 

I 

Status: Final 
Issue Date: November 2003 

3.1 EM) OF TRIAL PIT (REFUSAL) 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:22:28:17



Donegal County Council Appendix E : Geology 
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TRIAL PIT No.: 20 I 

Very soft, dark brown to black, amorphous, silty PEA 
IRECENT] 

Depth (m) 

kul ~ w , @ l i b w ~ T ; c o n ~ . G b . ~ & k  to-stiff, ~ ~ l?qo&tg v%? eiry@% p+,:;gav&y, very . sandy, . 1 

gdd-;  LA@] -i 

Stratum Description 

I weathered shaley LIMESTONE with close to medium spaced 
joints [CARBONIFEROUS BALLYSHANNON 
FORMATION1 

I I 
Comments: 

Pit dry and stable on completion 
Rock excavation by mechanical ripping very difficult. 

2.7 

Status: 
Issue Date: 

END OF TRIAL PIT (REFUSAL) 

Final 
November 2003 
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Very soft, dark brown to black, amorphous, silty PEAT 
[RECENT] , '= 

. - , '  . . ~  , ~ .. 
~, ~, . :. . ~. 

., . ~ 

, , 1 . . . 
. 

:, y ~. >::, ; .. A,,-. , ; 2," : ,3; , .~. : , : . . .~ ' ,~~~.&u. , :c i  

r l a w  tmyltum ~uEBLES and BOULDERS [We41 A D  
RQCKI 

Strong, dark grey, fine pined, slightly to modmtdy 
weathered shaky LIMESTONE with close to medim spaced 
joints [CARBONEEROTJS BAUYSHANNON 
FORMATIONJ 

TRIAL PIT No.: 21 

Status: Final 
Issue Date: November 2003 

Depth ( 4  Stratum Description 

0.0 

0.4 

0.7 

0.8 END OF TRIAL PIT (REFUSAL) 

Comments: 
Pit dry and stable on completion 
Rock excavation by mechanical ripping very difficult. 
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Donegal County Council Appendix E : Geology 
Comhairle Chontae D h h  Na nGall Ballynacarrick Environmental Statement 

TRIAL PIT No.: 22 

I Depth (m) Stratum Description 

'ery soft, dark brown to black, amorphous, silty PEAT 
RECENT1 

1 naggy angular COBBLES and BWLDERs [WEA'I'HERFiD 
:OCK] 

btrong, dark gray, 3.m dgWlys@ t o y  
weathered shdw LWSI'WE w h  b t a  mWmrplrwi 
ioints rCARBOMFEROUS BALLYSHANMON I 

Comments: 
Pit dry and stable on completion 
Rock excavation by mechanical ripping very difficult. 

1.1 

5234.08lReporWEIS 

Status: Final 
Issue Date: November 2003 

END OF TRIAL PIT (REFUSAL) 
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Donegal County Council 
Comhairle Chontae Dhlh Na nGall 

Appendix E : Geology 
Ballynacarrick Environmental Statement 

Very soft, dark brown to black, amorphous, silty PEAT 
[RECENT] 

Status: Final 
Issue Date: November 2003 

TRIAL PIT No.: 23 

Depth (m) 

0.0 

0.7 angular 7 COBBLES and BOULDERS WTHERED 

1.4 trong, dark grey, fine grained, slightly to moderately 
weathered shalcy LIMESTONE with a l e  tamedium spacad 

ints [CARBONIFEROUS BAUYSHANNON 

1.8 END OF TRIAL PIT (REFUSAL) 

Comments: 
Slight flow of groundwater struck at 1.0m depth 
Pit stable on completion 
Rock excavation by mechanical ripping difficult. 
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Donegal County Council 
Comhairle Chontae Dhun Na nGall 

Appendix E : Geology 
Ballynacarrick Environmental Statement 

APPENDIX E.2 

BOREHOLE LOGS AND 

ASSOCIATED TEST RESULTS 

Status: Final 
Issue Date: November 2003 

. . .. . . . . ..- -- - . . - 
MORTON 
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Glover Site Investigations Ltd 
C ill,, Sf eel 

s to 

ki.LL!%:::>X>,:? : . I S ' : ,  ::-: 5::E .:,:..:. - -  ,..". 
I . L . , , ~ . .  

b r c n o c  
I. . , - to .  

BH1 
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Produced by the GEOtechnical DAfabase System IGEODASYI, Copyright IC) 1995 A.F. Howland Associates - Tel. (01503) 250754 
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Glover Site Investigations Ltd 
Machine ATLAS COPCO 

Flush WATER 

B1 Size 86 OOmm 

Method ROTARY CORING 

Borehale 

BH2 
Number 

Sheet 

1/1 

Ground 
Leml (mOO) 

88 60 

Dally 
 ogress 

Date9 

26/07/02 - 29/07/02 

Locatlo" 

AS PLAN 

ste  

BALLYNACmRICK DONEGAL LANDFILL SITE, COUNTY 

Client 

DONEGAL COUNTY COUNCIL 

Eng,neer 

Standpipe installed to 10 O0m 

KIRK 

@, 

4659 BB2 

Barehole 
Number BH2 

DeEcnpt8on 

,Peaty TOPSOIL 88 

87 40 

78 60 

McCLURC MORCON 

Depth 
m 

Cmickners) 

Flgure No 

I 20 

2 30 

3 80 

5 30 

6 80 

7 80 

8 30 

8.90 

Legend Water 
Level 
* 

Samples /Tms 

10 00 

T7 
* * * * * * *  
* + + + + + .  * * * * + *  
+ + + * + + +  * + * + * +  * * + * + * +  

a + * + * *  * * * * + * +  * * * * * *  * * * * * * *  * * * * * +  * * * . * * *  * * * * * *  * + * * + * *  . . * * * *  . * * * * * *  * ~ * * * *  + * * * * * .  * * * * * *  * * . * * * *  * . * * * '  
+ * * + * * * '  * * * * * * *  * + * * * *  * * * * * * *  

+ * + + + +  
*::+*::: * * + * * * .  * + * * * *  * * * + * * +  + + + * * *  '***..* * * * + * *  * * * * * * *  * * * . ' *  * * * * * . *  * + * . * *  * * * . * * *  * * * * * *  * * * * * * *  * + * * * *  
+ + + + + + +  
* * * * * * *  * * * * * *  * * + * * * *  * + * + * *  * + + * + + *  + + * * + +  * + + + + + +  + * * * + *  + + + + + * *  

+ + * * A +  

Depth (m) 

BOULDERS ( 1  o 10) 

Artesian water rlsing to 0 40m above ground level 

strong llght grey flne to m e d ~ u m  grained P S m I T E  
very closely spaced rough undulating tlght to open 
clean fractures 

- 

END OF BOREHOLE 10 OOm 

Scale 

1 100 

TCR 

1 20 

(8 80) 

- 

10 00 

Logged 

TR 

Rema* 

packer test at 5 OOm 
C a s ~ n g  installed to 1 20m 

SCR ROD FI 
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st. >ipe 

Bentonite Seal 

Remarks 

and Filter 

Produced by the GEOtechnical DAiabase System (GEODASYI, Copyright iC1 1995 A.F. Howland Associates - Tel. (01603) 250754 
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Glover Site Investigations Ltd 
lrl w c n  T . r e  0 menr o . 1 ~  

Produced by the GEOtechnical DAtabase System (GEODASYI, Copyright (Cl 1995 A.F. Hawland Associates - Tel. 1016031 250754 

asre 

~ ? ~ I . I . Y : . ~ > - A ~ K I . K  L I \ : I J I I L L  2 : : t  :r,:::rj :-!,r.&L 

C e v  

Internal Diameter of Tube [A1 = 19 mm 
Diameter of Filter Zone = 86 rnm 

Burero6 
Nurnoet 

BH3 

.Of, 

DONEGAL COUNTY COUNCIL 

Engineer 

KIRK McCLURE MORTON 

Location 

AS PLAN 

--- 
Number 

4659 

Sheet 

1 / 1  

Ground Level (moo1 

87 .0  
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. . . .  . . . .  . . .  . . .  . . . . . . .  
. . 

. . . . . . . . . .  . . .  . . .:. 

. . . . . . .  . . . .: 

,Glover :::site :I nvestl,gatlo:ns::.Ltd : i;:. . . . . . . . .  . . . . . . . .  . . ... . . .  . . . . .  . . . .  . . . . .  . . . . . . . . . . .  . . . . . . 
: . . 

. . 

Bong MMeihod Dates 

Shell & Auger 0.OOm - 2.3% 01/08/02 - 01/08/02 
Rotary Cored 2.3% - 7.3% 

Hole Diameten Location 

200mm Cased to 2.3% AS PLAN 

Depth Samples ITerls 
oevnption m Lesrend (%) water Daily 

(micm-) Depth (m) Sample Tert Level mgrers * 

Peaty TOPSOIL 
85.80 0.40-0.80 U 

undulating open clean fractures 

Non Intact 

2.10m-2.1% SPT (50). 2.30m-2.32m SPT (50) 
Packer test at 4.00m U Undinurbed Care sample 
Variable head permeability test at 1.0om and 2.00m 
Standpipe installed to 7.35m. 

Site 

;;;;;;CARXICK LANDFILL SITE, COUNTY 

Client 

DONEGAL COUNTY COUNCIL 

Engineer 

KIRK McCLURE MORTON 

Borehole 
Number 

BH4 

Sheet 

1 /i 

Gmund 
Level (mm) 

86.20 
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Produced by the GEOtechoical DAtabase System (GEODASYI, Copyright (CI 1995 A.F. Howiand Associates - Tel. I016031 250754 
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. . . . . . .  . . . .  . . . . .  . . .  . . .  
. . 

. . .  . . . . . . 

' . . Olove,r.,sife  ti^^^^,^,^^. ~ t d  ,.: , . . .  . . . .  . . . . . .  . . . .  . . .  . . 
. . . .  . . . . . .  . . . . .  . . . .  . . . .  . . . . . . . . . .  . . . . 

Boting Method Dates 

Shell & Auger O.OOm - 10.00m 25/07/02 - 26/07/02 
Rotary Cored 10.00m - 15.00rn 

Hole Diameten Loation 

200mm Cased to 15.00~~ AS PLAN 

Desctiption 

Spongy dark brown pseudofibrous PEAT 

Borehole 
 umber 

BH5 
- 

Sheet 

1/1 

Ground 
LeW [moo) 

96.60 

Daily 
~ o g r w  

occasional cobbles 
95.50 

Uncompact (wet) grey blue gravelly fine sandy SILT 
94.85 

Firm to stiff orange bro 
very sandy CLAY with occasional cobbles 

93.10 
Medium dense light orange brown gravelly SAND 

92.60 
Stiff grey with orange brown mottling$ sandy CLAY 

-,with a little gravel 92.20 

Medium dense brown fine to medium SAND 
91.40 

Compact grey gravelly sandy SILT with occasional 
cobbles 

89.40 
Medium dense grey slightly gravelly silty fine to . 
medium SAND 

87.90 
Compact grey gravelly sandy SILT with occasional thin - 
seams of grey fine sand 

86.60 
Moderately strong dark grey with occasional black 
bands laminated fine grained LIMESTONE containing 
occasronal weak shaley bands closely spaced rough 
undulating open clean fractures 

81.60 
END OF BOREHOLE 1 5.00~~ 

Remark8 

Installed 50- standpipe to 5.50m and l9mm standpipe to 15.00m 
Packer test at 11.50m and 14.00m 
Variable head perrneabilty test at 1.00rn. 2.OOm. 3.00m and 5.0Om 
Machine: Atlas Copco, Flush: Water, Bit S:ze: 86, Method: Rotary Cored 

site 

B A U Y N A C ~ I C K  LANDFILL SITE, COUNTY 
DONEGAL 

Client 

DONEGAL COUNTY COUNCIL 

Engineer 

Soft llght brown and grey gravelly sandy CLAY with 

Depth 
m 

(Ihicknesr) 

(0.35) 
0.35 

KIRK 

LeKl 
ImWI Legend 

7 
96.25 

Water 
~evel 

0.50-0.95 
0.35 

MCCLURE MORTON 

0.50 
1.10 
1.50-1.95 
1 .50 
I .80 

2.50-2.95 
2.50 

3.50-3.95 
3.50 
4.00 

4.50-4.95 
4.50 

5.20 

6.00-6.45 
6.00 

'1.20 
7.50-7.95 
7.50 

9.00-9.45 

Scale 

1:100 

U Undisturbed M r e  Sample 
P Piston Sample 
V Field Vane Tert 
W water Sample 
SPT Standard Penemtion Tart 
cm  ti^^  en 
( ) Penetration c 3Wmm 

Depth (mi 

J 
B 

B 
3 

J 

8 
J 

J 

S 

B 

J 

B 

B 

SCR 

100 

100 

100 

100 

Sample 

9.00 

10.00 

11.50 

12.00 

13.50 

15.00 

SMIKE Logge 
DC 

3 

TCR 

100 

I00 

100 

100 

I TEST KEY 

Figure No. 

4659.BH5 

Borehole 
Number BH5 

SPT N=7 

Sample [Tertr 

Sample 

J Dirtvrbed 
8 B"l% Sample 

SPT N-17 

SPT N-19 

SPT N=20 

SPT N=18 

SPT N=2l 

SPT N-1 2 

SPT N=24 

Ten 

RQD 

59 

100 

78 

76 

FI 

12 
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50n l  standpipe to 5 . 5 0 ~ ~  
1 9 m  standpipe to 1 5 . 0 O m  

Produced by the GEOtechnical DAtabase System iGEODASYI, Copyright iC1 1995 A.F. Howiend Associates - Tei. i016031 250754  
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Produced by the GEOtechnical D A t  System IGEODASYI. Copyright (Cl  1995 A.F. Howiand Associates - Tel. 1016031 250754 
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See key sheet tor rymbals and abbreGa8onn 4659.2 

produced by the GEaeshnical ~ ~ t a b a s e  s~rtern (GEODASY), Copytight (C) 1996 AF. HoMand Associalee - Tel. (01M13) 2507' 
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Cone Dimensions 

Dynamic Probe DONEGAL COUNTY COUNCIL 

1."1.70 

1.90-2.00 

~ ~ d ~ c e d  by me ~ ~ a n h n i c a l  n~tabase system (GEODASY), ~opy.ght (c) 1996 AF. n a ~ a n d  Asrocioter - Tel. (01603) 250754 
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Flguie No. w 
see key sheet for symbols and abbreaafionr 4 6 5 9 . 8  1 

hoduced by me GECtechnical DAlabare SYrtern (GEOOASY), M p y n ~ h t  (C) 1996 AF. Hodand Asrocialer - Tei. (01603) 250754 
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Glover Site investigations Ltd 
Site 

~ A L L ~ ~ A c m I c K  LANDFILL SITE, COUNTY DONEGAL 

Client 

DONEGAL COUNTY COUNCIL 

Engineer 

KIRK McCLURE MORTON 

Method 

Dynamlc Probe 

Robe 
Number 

11 

Job 
Numbel 

4659 

Sheet 

i / i  

CDne D~mensionr 

Locallon 

AS PLAN 

Gmund Leml (mm) 

Date  

2 9 / 0 7 / 0 2  - 
2 9 / 0 7 / 0 2  
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see key sheet lor rymbolr and abbreilationr 4 6 5 9 . 1 2  

Produced by the GECtehnicai DAtabase SYriem (GEODASY), Copyneht (C) 1996 AF. HaMand Associates - Tel. (01603) 2-7' 
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Probe 

 lover Site investigations ~ t d  1 1 = .  c A 

iee key rheel for symbols and abbre4aiionr 4659.13 

Pioduced by the GEQechnical D&abare System (GEOOASY), CopyMht (C) 1996 AF. HaMand Asocister - Tel. (016031 25071 
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See key sheel lor symbols and abbreinatianr 4 6 5 9 . 1 5  

Rodvced by Vie G E h ~ h n i u i  DAfabase SYrtem (GEOOASY), Copyri~ht (C) 1996 A.F. HoMand Arrociates . Tel. (01603) 250754 
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See key sheet for symbols and abbievladons 4 6 5 9 . 1 7  

Produced by the GEhechnical DAtabase System (GEOOASY), Mpynght (C) 1996 A.F. Hodmd Asroclater - Tel. (016031 250754 
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See key rheel lor Eymbolr and abbreMatfonr 4659.18 I 
Produced by the GEaechnical DAtabare SYnern (GEOOASY), Mpynght (C) 1996 AF. Howland Associates - Tel. (01603) 250754 
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see key sheet for syrnbolr and abbrevlalions 4659.19 

produced by the ~ ~ a e c h n i c a i  ~ ~ i a b a r e  system (GECQASY), mpynehi (c) 19'36 AF. n o ~ a n d  Asrociaies - Tei. (01603) 250754 
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See key sheet for symbols and abb<ewationr 4 6 5 9 . 2 0  

Produced by the GEaechnical DAlabare System (GECQASY), Copyright (C) 1996 AF, HoKtand kraciates - Tel. (01603) 25071 
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see key sheel for symbols and abbreMatlonr 
4659.21 

Roduced by the GEOtechnicai DAtabase System (GEODASY), Copynghl (C) 1996 AF. HoMand &rociates - Tel. (01603) 2507 
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APPENDIX 3 
ROCK CORE PHOTOGRAPHS 
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BALLYNACARRICK LANDFILL 

BH 1 from 0.40111 to 3.30m 

BH 1 from 3.30111 to 6.25111 
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BALLYNACARRICK LANDFILL 

BH 1 from 6.25m to 9.25m 

BH 1 from 9.15m to 10.05m 
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BALLYNACARRICK LANDFILL 

BH 2 from 1.20111 to 3.80m 

BH 2 from 3.80m to 6.80m 
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BALLYNACARRICK LANDFILL 

BH 2 from 6.80m to 10.0m 
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BALLY NACARRICK LANDFILL 

BH 3 from 0.80m to 3.85m 

BH 3 from 3.85m to 6.70m 
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BALLYNACARRICK LANDFILL 1 

BH 3 from 6.70m to 9.40m 

BH 3 from 9.40m to 10.05m 
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BALLYNACARRICK LANDFILL 

BH 4 from 2.35m to 5.40m 

BH 4 from 5.40111 to 7.35m 
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BALLYNACARRICK LANDFILL 

BH 5 from 10.0m to 13.10m 

BH 5 from 13.10m to 15.00m 
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BALLYNACARRICK LANDFILL SITE, COUNTY DONEGAL 

ATTERBERG LIMIT TESTS 

Tests 4.3 & 5.3 of BS 1377 : Part 2 : 1990 

* Fraction < 425 pm sieve. NP indicates soil is non-plastic. $ Insufficient material for Limits tests 

BH 
No. 

BH4 

BH4 

# Small sample necessitated One-point Cone Penetrometer method for determination of Liquid Limit as Tcst 4.4 of 
BS 1377 : Part 2 : 1990. 

Sample 
Type 

U 

B 

BH5 

BH5 

BH6 

BH6 

BH6 

BH6 

Plastic 
Limit 
(%) 

86 

NP 

Sample 
No. 

U1 

B2 

B 

B 

J 

J 

B 

J 

Plasticity 
Index 
(%) 

104 

Sample 
Depth 

(m) 

0.4 

2.0 

Casagrande 
Classification 

CEO 

ML 

B4 

B6 

J1 

53 

B1 

54 

Moisture 
Content 

(%) 

163 

17 

6.0 

9.0 

0.4 

1.0 

1.5 

3.0 

Moisture 
Content of 

'Fines'* 
(%) 

163 

18 

14 

16 

12 

16 

15 

20 

Liquid 
Limit 
(%) 

190 

29 

15 

18 

14 

19 

18 

22 

27 

28 

26 

28 

29 

44 

NP 

NP 

NP 

NP 

NP 

15 29 

ML 

ML 

ML 

ML 

la I 
CI 
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BALLYNACARRICK LANDFILL SITE. COUNTY DONEGAL 

SUMMARY OF INSITU PERMEABILITY TEST RESULTS 

Test Section 
Location m.b.g.1) 

Type of 
Permeability Test 

Falling head 

Packer 

Falling head 

Falling head 

Packer 

Packer 

Rising head 

Falling head 

Falling head 

Packer 

Falling head 

Falling head 

Falling head 

Falling head 

Falling head 

Packer 

Packer 

Rising head 

Rising head 

Rising head 

Falling head 

Falling head 

Measured Insitu Permeability 
metres per second (mls) 
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APPENDIX 4 
LABORATORY TEST RESULTS ,~ 

(b) Compaction Tests 
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COMPACTION TEST 
CONTRACT: Ballynacarrick Landfill Site. T.H.No.: BH4 DEPTH: B1.45m 

MOISTURE CONTENT (%) 
Sheet 1 GSI 

SAMPLE DESCRIPTION: Medium dense bluish grey gravelly fine to coarse SAND. 

NATURAL MOISTURE CONTENT: 10.1 (%) PARTICLE DENSITY (p,): 2.65 (assumed) 
TYPE OF COMPACTION: BS 1377 : Part 4 : 1990 MATERIAL RETAINED ON 

TEST 3.3 ('Light') 20mm B.S.TEST SIEVE: 4.9 (O/d 

DRY DENSITY v. MOISTURE CONTENT 
1950 - 

1930 - 

n- E 1910 . 
(II 

Y 
t: ;i 1890 - 
Z 
UI 
a 
& 1870 - 
a 

1850 . 

1830 1 
0 2 4 6 8 10 12 14 16 18 20 ,________....______-------- 

MOISTURE CONTENT (%) I AIR VOIDS - - - --0,5%&10% 1 
I....----------------------, 

.- 

-. . 

-. 

I 

. 

OPTIMUM MOISTURE CONTENT (?'d 12.5 
MAXIMUM DRY DENSITY (kglm3) 1938. , 
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COMPACTION TEST 
CONTRACT: Ballynacarrick Landfill Site. T.H.No.: BH5 DEPTH: B3.5Om 

SAMPLE DESCRIPTION: Medium dense light orange brown gravelly fine to medium SAND. 
I 

NATURAL MOISTURE CONTENT: 11.5 (%) 

TYPE OF COMPACTION: BS 1377 : Part 4 : 1990 
TEST 3.3 ('Light') 

PARTICLE DENSITY (p,): 2.45 (assumed) 
MATERIAL RETAINED ON 
20mm B.S.TEST SIEVE: 3.5 (%) 

,...__________.------------ 
MOISTURE CONTENT (%) I AIR VOIDS - - - --0,5%&10% I 

L------------.....--.-----, 

CBR VALUE v. MOISTURE CONTENT 
10.0 

9.0 

8.0 

7.0 - 
s - 6.0 
W 
3 

5.0 

4.0 
0 

3.0 

2.0 

1 .o 

0.0 
5 6 7 8 9 10 11 12 13 14 15 

MOISTURE CONTENT (%) 
Sheet I GSI 
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COMPACTION TEST 
CONTRACT: Ballynacarrick Landfill Site. T.H.No.: BH5 DEPTH: B6.00m 

I 
[SAMPLE DESCRIPTION: Compact grey gravelly sandy SILT. 

NATURAL MOISTURE CONTENT: 14.0 (%) PARTICLE DENSITY (p,): 2.75 (assumed) 
TYPE OF COMPACTION: BS 1377 : Part 4 : 1990 MATERIAL RETAINED ON 

TEST 3.3 ('Light') 20mm B.S.TEST SIEVE: 3.9 (YcJ 

I DRY DENSITY v. MOISTURE CONTENT 

6 7 8 9 10 11 12 13 14 15 16 17 ,.__________.______-------- 
MOISTURE CONTENT (%) I AIR VOIDS - - - - - 0.5%810% j 

L-----.------.-----..----- 
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COMPACTION TEST 
CONTRACT: Ballynacarrick Landfill Site. T.H.No.: BH5 DEPTH: B9.00m 

SAMPLE DESCRIPTION: Compact grey gravelly sandy SILT with occasional thin seams of grey fine sand. I 
NATURAL MOISTURE CONTENT: 14.5 (%) PARTICLE DENSITY (p,): 2.75 (assumed) 
TYPE OF COMPACTION: BS 1377 : Part 4 : 1990 MATERIAL RETAINED ON 

TEST 3.3 ('Light') 20mm i3.S.TEST SIEVE: 5.0 (Oh)  

DRY DENSITY v. MOISTURE CONTENT 

7 8 9 10 11 12 13 14 15 16 17 18 ,_________________.-...-..- 
MOISTURE CONTENT (%) AIR VOIDS - - - - -0,5%&10% 1 

L - - - - - - - - - - - - . - - - - - - - - - - - - ,  

CBR VALUE v. MOISTURE CONTENT 
10.0 

MOISTURE CONTENT (%) 
Sheet I GSI 
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COMPACTION TEST 
CONTRACT: Ballynacarrick Landfill Site. T.H.No.: BH6 DEPTH: B150m 

ISAMPLE DESCRIPTION: Uncompact light yellowish brown gravelly sandy SILT 

NATURAL MOISTURE CONTENT: 10.7 (%) PARTICLE DENSITY (p,): 2.75 (assumed) 
TYPE OF COMPACTION: BS 1377 : Part 4 : 1990 MATERIAL RETAINED ON 

TEST 3.4 ('Light') 20mm B.S.TEST SIEVE: 7.0 (y 

I DRY DENSITY v. MOISTURE CONTENT 

r - - -  

MOISTURE CONTENT 1%) AIR VOIDS - - - --0,5%810% 1 
:.------......----------..I 

1 CBR VALUE v. MOISTURE CONTENT 

MOISTURE CONTENT (%) 
Sheet I GSI 
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APPENDIX 4 
LABORATORY TEST RESULTS 

(c) Oedometer Consolidations 
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OEDOMETER CONSOLIDATION TEST 

CON'IRACT: Ballynacamck Landfill Site. B O R E H O L E  No.: 4 
SAMPLE DEPTH: U0.40m 

VOIDS RATIO v. PRESSURE (log scale) 

1 10 PRESSURE (kPa) 100 1000 

3.4000 

lnltlal Bulk Denslty: 1206 kglm3 PRESSURE RANGE I CONSOLIDATION COEFFICIENTS ̂  

Flnal Bulk Density: 1257 kglrn3 

lnltlal Voids Ratio eo : 3.3274 

Final Voids Ratio y: 2.8593 

lnitlal Moisture Content: 160.9 % 

Final Moisture Content: 142.6 % 

Specific Gravity,O,: 2.00 # 

Degree of saturatlon,S: YO 
Depth below ground level: 0.75 m 

Sample Description: Plastic dark grey clayey PEAT. 

........................................................................................................... 

........................................................................................................... 
Notes: - 

# Indicates assumed value. 

square root time plot. 

swelling. 

I I I I I 
Specimen dimensions: 50 mm dia. x I 

19.5 mm thick. I I 1 I 
Sheet 1 of 2 TUBE No.: DC88 
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OEDOMETER CONSOLIDATION TEST 

CONTRACT: Ballynacanick Landfill Site. BOREEOLE No.: 
SAMPLE DEPTH: 

VOIDS RATIO v. PRESSURE (log scale) 

10 PRESSURE (kPa) 100 

I - ... . - .. -. . . .  - - . - .. - - .. .. - .... - . - - . - ... - - . .  - ... - - .  
I Initial Bulk Density: 2022 kglm3 PRESSURE RANGE I CONSOLIDATION COEFFICIENTS 

Final Bulk Density: 

lnltial Volds Ratio e, : 
Final Voids Ratio q 

Initial Moisture Content: 

Final Moisture Content: 

Specific Gravity,G,: 

Degree o f  saturations: 

Depth below ground level: 

Sample Description: Stiff grey slightly gravelly sandy CLAY 

PI 

(kPa) 
0 
7 

........................................................................................................... 

........................................................................................................... 
Notes: 

# indicates assumed value. - logarithmic time plot. 

swelling. 

13 

27 

51 

107 

Specimen dimensions: 

PI 
(kPa) 

7 

13 

I I I I I 
76.2 mm dia. x t I I 

27 

54 

107 

215 

m, 
(~'IMN) 

Swelling 

Swelling 

Swelling 

0.2013 

0 .1W 

0.1273 

18.5 mm thick. 

c. 
(m2m) 

Swelling 

Swelling 

I I I 

Swelling 

2.49 

1.76 
1.81 

Sheet 1 of 2 TUBE No.: 66 

r, 

- 

csec 
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APPENDIX 4 
LABORATORY TEST RESULTS 

(d) Particle Size Analysis 
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SIEVING ANALYSIS 

CONTRACT: Baliynacarrick Landfill Site. SAMPLE : 8 
TRIAL HOLE No.: BH4 SAMPLE DEPTH: 1.4% 

SIEVING ANALYSIS 

N "7 

BS TEST SIEVES p m  Q 8 8 & 4  , $  z -  P g 3 C ; j ' g g  
1 0  

5 G m P  

4) 

80 

g 70 

5 3 €3 

2 50 

!i 40 
# 
2 30 

20 

10 

0 
0.01 0.1 PARTICL~ S I Z E  (m) 10 100 

0.06 0.2 0.6 2 6 20 60 

Tests 9.2 & 9.3 of BS 1377 : Part 2 : 1990 

CONTRACT: Ballynacarrick Landfill Site. SAMPLE : B 
rRIAL HOLE NO.: BH5 SAMPLE DEPTH: 3.5% 

SIEVING ANALYSIS 
m 0 

BS TEST SIEVES p m  Q S : $ $ $ ! $ , S ~ Z  , ,  m z z R R 2 g g  
1 0  

90 

80 

2 70 

8 €3 

3 so 
2 s 40 
0 

i! 30 

M 

10 

0 
0.01 0.1 

PARTICL~ SIZE (-) 10 
1Cb 

0.06 0.2 0.6 2 6 20 60 

I hledium 

Coarse I Fine Medium 

Coarse Fine 

RNES 

Coarse Medium 

Coarse 

Rne 

SAND GRAVU 

Fine Medium 
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SIEVING ANALYSIS 

:ONTRACT: Ballynacanick Landfill Site. SAMPLE : J 
RIAL HOLE No.: BH5 SAMPLE DEPTH: 4.5371 

SlNlNG ANALYSIS 

z '0 ? 
BS TEST SINES ~m g  8 $ g m m ,  ..- X,, " 2 2 %  % & $ g  

1W 

93 

80 

0 70 
2? 3 60 
L 
W 
8 50 
2 
5 40 
0 

% ,  
M 

10 

0 
0.01 0.1 10 1W 

PARTICL~ SIZE (mm) 

0.06 0.2 0.6 2 6 20 60 

Fine I Medium I Coarse I Fine I Vedium 1 Coarse 

ANES I SAND I GRAVEL 1 
Tests 9.2 & 9.3 of BS 1377 : Part 2 : 1990 

- 

ONTRACT: Ballvnacamck Landfill Slte SAMPLE : B 
RIAL HOLE NO.: BHS SAMPLE DEPTH: 95om 

SIEVING ANALYSIS 
m LD m 

BS TEST SIEVES ~m 6 ~ ~ g $ ~ r r u n ~  2 0 Z : : w k g g  
1W 

EO 

80 

p 70 

z 2 BJ 

% so 
2 
b 40 
0 s 33 

M 

10 

0 
0.01 0.1 10 1W 

PARTICL~ SIZE (mm) 
0.06 0.2 0.6 2 6 20 60 

7 I Fine 1 Medium ( Coarse I Fine I Medium I Coarse I 
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APPENDIX 4 
LABORATORY TEST RESULTS 

(e) Unconfined Compression Tests 
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UNIAXIAL COMPRESSIVE STRENGTH TEST RESULTS 
Contract: Ballynacarrick Landfill Site. 

D = care dlsmeler y, - Bulk Densty (4M xlo' l~ in D'X L) 

L =specimen lenglh IncS = Uncorrecled compressbe strength (4P x1o31x x 04 
M -specimen mass UCS = Size corrected uniaxial oompresslon strength (MCS x F) 

P = applled inad for failure F = Sire consctlan factor for core UD<2 (0.89 + O.llx(UO - 1)) 

Uniaxial 
Compressive 

Strength (UCS) 

(MPa) 

56.4 

84.3 

Correction 
Factor 

F 

0.93 

0.91 

Borehale 

1 

1 

Remarks Core 
Depth 

(m bg! 

0.40-0.60 

6.95-7.15 

Specimen 
Diameter 

D 

(mm) 

85 

72 

Specimen 
Length 

L 

(mm) 

117 

83 

Failure 
Load 

P 

(long 

34.5 

38.0 

Specimen 
Mass 

M 

(kg) 

1.72 

0.85 

Failure 
Load 

P 

(kN) 

343.8 

378.6 

Bulk 
Density 

ra 
mnlldl 

2.59 

2.52 

Measured 
Compressive 

Stren~th (MCS) 

(MPa) 

60.58 

93.00 
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APPENDIX 4 
LABORATORY TEST RESULTS 

(f) Point Load Tests 
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Contract: 

POINT LOAD STRENGTH TEST RESULTS 
Ballynacarrick Landfill Site. 

W = core diameter (Axialtest) or specimen width (Irregular lump test) 

D =care diameter (Diametral test) or speclmen length (Axialtest I Irregular lumptest) 

L = measured applied load for failure 

P = actual applied load far failure (L x calibration fadar) 

D' = dislance behveen platens at point of failure 

Borehote 

1 

1 

2 

2 

2 

3 

3- 
3 

4 

5 

5 

0.' - D x W (Dlametml test) 

D.'- 41n ( W x  0') (Axialtest I lnegular lump test) 

I, - Uncorrected paint load strength (PD~) 

I,,, - Size corrected point load strength (I, x F) 

F = (0.150) Size correction factor for core other than 50mm diameter 

Core 
Depth 

(m bgr) 

6.00620 

9.15-9.25 

3.30-3.50 

6.80-6.93 

9.90-10.0 

2.00-2.10 

5.75-5.90 

7.40-7.50 

7.17-7.35 

12.0-12.2 

14.9-15.1 

Test Type 
A -  Axlal 

D=  Diametral 
I - Irregular 

D 

D 

D 

D 

A 

A 

D 

A 

D 

D 

A 

W 

(mm) 

72 

72 

72 

72 

D 

(mm) 

72 

72 

72 

72 

102 

95 

72 

89 

72 

72 

106 

D' 
(mm) 

68 

68 

67 

68 

9 7  

91 

68 

85 

68 

68 

98 

L 
(kN) 

18 

8.5 

29 

20 

20 

9.5 

23 

12.5 

14 

17.5 

22 

P 

(kN) 

16.2 

7.7 

26.2 

18.0 

18.0 

8.6 

20.8 

11.3 

12.6 

15.8 

19.9 

D: 

(mm? 

4896 

4896 

4824 

4896 

8892 

8342 

4896 

7792 

4896 

4696 

8984 

D. 
(mm) 

69.97 

69.97 

69.46 

69.97 

94.30 

91.34 

69.97 

88.27 

69.97 

69.97 

94.78 

Is 
(MP4 

3.32 

1.57 

5.42 

3.69 

2.03 

1.03 

4.24 

1.45 

2.58 

3.23 

2.21 

F 

1.16 

1.16 

1.16 

1.16 

1.33 

1.31 

1.16 

1.29 

1.16 

1.16 

1.33 

I,(ro) 

(MP4 

3.86 

1.82 

6.29 

4.29 

2.70 

1.35 

4.93 

1.87 

3.00 

3.75 

2.95 

Remarks 
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APPENDIX 5 
INSITU TEST RESULTS 
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BALLYNACARRICK LANDFILL SITE, COUNTY DONEGAL 

STANDPIPE WATER LEVEL READINGS 

A11 water levels in metres below ground level 

Monitor Location 

15Ih August 2002 1.71 +1.5 0.67 +0.35 4.62 6.69 0.69 

For monitor well installation details see relevant borehole installation sheet in Appendix 2 

+ Before a water level reading indicates the water level is above ground level (ie artesian) 
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PACKER / LUGEON TEST (SHEET I OF 2) 

CONTRACT: Ballynacarrick B.H.No. 1 TEST No.: 1 

Page 1 

Depths below ground level to: 

(a) top of test section: 5.0m 

(b) bottom of test section: 10.05m . 
(c) centre of test section: 7.53177 . 
(dl bottom of hole at time of test: 10.05m 

(e) bottom of casing: 1.15m 

(f) initial ground water level: 1.71m 

Gauge height above ground level: +0.66 m 

Ground Level: m 

(Ordnance datum) 

Packer Type: SINGLE 

Packer Pressure: 200 # 

CrewlOperator: 

JC 

Weather: 

Date: 25-7-02 

Diameter of hole in test area: 86 lnrn 

Type of Rock: SCHIST 

11 

TEST RECORD 

1st Period 

Gauge 
Pressure: 

10 # 

2nd Period 

Gauge 
Pressure: 

20 # 

Time (min.) 

Flowmeter 
Readings (litres) 

Water take (litres) 

Time (min.) 

FlowmeterReadings 
(litres) 

Water take (litres) 

p~~~ ~~ 

Time (min) 

Flowmeter Readings 
(litres) 

Water take (litres) 

Time (min.) 

Flowmeter Readings 
(litres) 

Water take (litres) 

# Packer Pressure and Gauge Pressure in metres Head of Water. 

0 

12458.3 

5 th  Period 

Gauge 
Pressure: 

l o  # 

- 

10 

12461.3 

5 

12459.7 

Average flow 
q (litreslmin.) 

1.61 

Average flow 
q (litreslmin.) 

0.81 

Average flow 
q (litreslmin.) 

0.33 

0 

12475.2 

Time (min.) 

Flowmeter 
Readings 

(litres) 

Water take (litres) 

REMARKS: (to include details of 

0.31 

Average flow 
q (litreslmin.) 

0.73 

15 

12462.9 

1.4 

5 

12483.3 

Average flow 
q (litreslmin.) 

8.1 

1.6 

10 

12491.3 

1.6 

15 

12499.4 

8 

0 

12463.4 

8.1 

0 

12500.5 

5 

12467.0 

10 

12470.6 

15 

12474.3 

3.6 

15 

12512.7 

5 

12504.6 

4.1 

3.6 

10 

12508.7 

3.7 

4.1 4 
I I 

0 

12513.0 

5 

12514.7 

1.7 

10 

12516.3 

15 

12518.0 

pipework where relevant) 

1.6 1.7 
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PACKER / LUGEON TEST (SHEET 2 of 2) 

CONTRACT: Ballynacarrick B.H. No.: 1 TEST No.: 1 

Type of Packer: SINGLE 

Depths below ground level to: 
(a) Top of test section: 
(b) Bottom of test section: 
(c) Ground water level: 

5.00 (m) Length of test section (I): 

10.05 (m) Radius of hole (r): 
1.71 (m) Height of gauge above g.1.: 

,,oTEs: k = q . log,(Vr) 12.II.l.h 

FLOW v TOTAL HEAD 

TOTAL HEAD h (m) 

Assessed Permeability:k = 1 . 1 ~ 1 ~ '  m/s 
Flow Condition: Laminar 

Page 2 
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PACKER I LUGEON TEST (SHEET I OF 21 

CONTRACT: Ballynacarrick B.H.No. 2 TEST No.: 1 

Page 1 

Depths below ground level to: 

(a) top of test section: 5.0m - 
(b) bottom of test section: 10.0m - 
(c) centre of test section: 7.5m 

(d) bottom of hole at time of test: 10.0m 

(e) bottom of casing: 1.2m 

(f) initial ground water level: +1.50m 

Gauge height above ground level: +1.45m 

Ground Level: m 

(Ordnance datum) 

Packer Type: SINGLE 

Packer Pressure: 200 # 

CrewlOperator: 

JC 

Weather: 

Date: 29-7-02 

1st Period 

Gauge 
Pressure: 

10 # 

2nd Period 

Gauge 
Pressure: 

20 # 

3rd Period 

Gauge 
Pressure: 

40 # 

4th Period 

Gauge 
Pressure: 

20 # 

5th Period 

Gauge 
Pressure: 

10 # 

REMARKS: (to 

Diameter of hole in test area: 86 mm 

Type of Rock: SCHIST 

# Packer Pressure and Gauge Pressure in metres Head of Water. 

A/ 

Time (min.) 

Flowmeter 
Readings (litres) 

Water take (litres) 

Time (min.) 

Flowmeter Readings 
(litres) 

Water take (Iitres) 

Time (mid 

Flowmeter Readings 
(litres) 

Water take (litres) 

Time (min.) 

Flowmeter Readings 
(litres) 

Water take (litres) 

Time (min.) 

Flowmeter 
Readings 

(litres) 

Water take (litres) 

include details of 

TEST RECORD 

0 

12533.1 

5 

12539.2 

10 

12545.5 

1.23 

Average flow 
q (litreslmin.) 

2.73 

Average flow 
q (litreslmin.) 

6.11 

Average flow 
q (litreslmin.) 

3.02 

Average flow 
q (litreslmin.) 

1.47 

6.1 

15 

12551.6 

6.3 

Average flow 
q (litreslmin.) 

6.1 

0 

12554.8 

5 

12568.5 

13.7 

10 

12582.1 

15 

12595.7 

13.6 13.6 

0 

12598.3 

5 

12628.2 

29.9 

10 

12658.9 

15 

12690.0 

30.7 31.1 

0 

12694.5 

5 

12709.7 

15.2 

10 

12724.7 

15 

12739.8 

15 15.1 

15 

12766.9 

0 

12744.9 

5 

12751.9 

10 

12759.5 

7.4 7 

pipework where relevant) 

7.6 
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PACKER I LUGEON TEST (SHEET 2 of 2) 

CONTRACT: Ballynacarrick B.H. No.: 2 TEST No.: 1 

Type of Packer: SINGLE 

Depths below ground level to: 

(a) Top of test section: 
(b) Bottom of test section: 
(c) Ground water level: 

5.00 (m) Length of test section (I): 
10.00 (m) Radius of hole (r): 

7.50 (m) Height of gauge above g.1.: 

FLOW v T O T A L  HEAD 

0 5 10 15 20 25 30 35 

TOTAL HEAD h (in) 

Assessed Permeabi1ity:k = 4.1x10-' mls 
Flow Condi t ion:  Laminar 

Page 2 
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CONTRACT: Ballynacarrick 

PACKER / LUGEON TEST (SHEET I OF 2) 

B.H.No. 3 TEST No.: 1 

Page 1 

Depths below ground level to: 

(a) top of test section: 2.0m 

(b) bottom of test section: 10.05m 

(c) centre of test section: 6.025m 

(dl bottom of hole at time of test: 10.05m 

(e) bottom of casing: 1.5m 

(f) initial ground water level: 0.67m 

Gauge height above ground level: 1.51m 

Ground Level: m 

(Ordnance datum) 

Packer Type: SINGLE 

Packer Pressure: 200 # 

CrewlOperator: 

JC 

Weather: 

Date: 1-8-02 

1st Period 

Gauge 
Pressure: 

10 # 

2nd Period 

Gauge 
Pressure: 

20 # 

3rd Period 

Gauge 
Pressure: 

40 # 

4th Period 

Gauge 
Pressure: 

20 # 

5th Period 

Gauge 
Pressure: 

10 # 

REMARKS: 

Diameter of hole in test area: 86 mm 

Type of Rock: LIMESTONE 

# Packer Pressure arid Gauge Pressure in metres Head of Water. 

Time (min.) 

Flowmeter 
Readings (litres) 

Water take (litres) 

Time (min.) 

Flowmeter Readings 
(litres) 

Water take (litres) 

Time (mid  

Flowmeter Readings 
(litres) 

Water take (litres) 

Time (min.) 

Flowmeter Readings 
(litres) 

Water take (litres) 

Time (min.) 

Flowmeter Readings 
(litres) 

Water take (litres) 

(to include details of 

TEST RECORD 

0 

13376.1 

5 

13377.6 

10 

13379.1 

0.30 

Average flow 
q (litreslmin.) 

0.61 

Average flow 
q (litreslmin.) 

1.59 

Average flow 
q (litreslmin.) 

0.63 

Average flow 
q (litreslmin.) 

0.31 

1.5 

15 

13380.6 

1.5 

Average flow 
q (litreslmin.) 

1.5 

0 

13381.0 

5 

13384.1 

10 

13387.1 

15 

13390.2 

3.1 3 3.1 

0 

13392.4 

5 

13400.6 

8.2 

10 

13408.3 

15 

13416.2 

7.7 7.9 

0 

13417.3 

10 

13423.5 

5 

13420.4 

15  

13426.7 

3.2 3.1 3.1 
I I 

0 

13428.8 

10 

13431.8 

5 

13430.3 

15 

13433.4 

1.5 

pipework where relevant) 

1.5 1.6 
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PACKER / LUGEON TEST (SHEET 2 of 2) 

CONTRACT: Ballynacarrick B.H. No.: 3 TEST No.: 1 

Type of Packer: SINGLE 

Depths below ground level to: 

(a) Top of test section: 

(b) Bottom of test section: 

(c) Ground water level: 

2.00 (in) Length of test section (I): 
10.05 (rn) Radius of hole (r): 
0.67 (rn) Height of gauge above g.1.: 

FLOW v TOTAL HEAD 

0 5 10 15 20 25 30 35 

TOTAL HEAD h (m) 

Assessed Permeabi1ity:k = 6.7~10.' m/s 
Flow Condition: Laminar 
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PACKER / LUGEON TEST (SHEET I OF 21 

CONTRACT: Ballynacarrick B.H.No. 3 TEST No.: 2 

Page 1 

Depths below ground level to: 

(a) top of test section: 5.0m 

(b) bottom of test section: 10.05m 

(c) centre of test section: 7.525m 

(d) bottom of hole at time of test: 10.05m 

(e) bottom of casing: 1.5m 

(f) initial ground water level: 0.67m 

Gauge height above ground level: 1.35m 

Ground Level: m 

(Ordnance datum) 

Packer Type: SINGLE 

Packer Pressure: 200 # 

CrewIOperator: 

JC 

Weather: 

Date: 1-8-02 

1st Period 

Gauge 
Pressure: 

10 # 

2nd Period 

Gauge 
Pressure: 

20 # 

3rd Period 

Gauge 
Pressure: 

40 # 

4th Period 

Gauge 
Pressure: 

20 # 

5th Period 

Gauge 
Pressure: 

10 # 

REMARKS: 

Diameter of hole in test area: 86 mm 

Type of Rock: LIMESTONE 

# Packer Pressure and Gauge Pressure in metres Head of Water. 

Time (min.) 

Flowmeter 
Readings (litres) 

Water take (litres) 

Time (min.) 

FlowmeterReadings 
(litres) 

Water take (litres) 

Time (mid 

Flowmeter Readings 
(litres) 

Water take (Iitres) 

Time (min.) 

Flowmeter Readings 
(litres) 

Water take (litres) 

Time (min.) 

Flowmeter Readings 
(litres) 

Water take (litres) 

(to include details of 

TEST RECORD 

0 

13456.9 

5 

13457.4 

10 

13457.9 

0.11 

Average flow 
q (litreslmin.) 

0.21 

Average flow 
q (litreslmin.) 

0.43 

Average flow 
q (litreslmin.) 

0.22 

Average flow 
q (litreslmin.) 

0.12 

0.6 0.5 

15 

13458.5 

0.5 

Average flow 
q (litreslmin.) 

0 

13458.7 

5 

13459.7 

10 

13460.8 

1.1 1 

15 

13461.9 

1.1 

0 

13462.2 

5 

13464.3 

10 

13466.3 

2.4 2.1 

15 

13468.7 

2 

15 

13472.3 

0 

13469.0 

5 

13470.1 

10 

13471.2 

1.1 1.1 1.1 
I I 

15 

13475.3 

0 

13473.5 

5 

13474.1 

10 

13474.7 

0.6 0.6 

pipework where relevant) 

0.6 
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PACKER / LUGEON TEST (SHEET 2 of 2) 

CONTRACT: Ballynacanick B.H. No.: 3 TEST No.: 2 

Type of Packer: SINGLE 

Depths below ground level to: 

(a) Top of test section: 

(b) Bottom of test section: 
(c) Ground water level: 

5.00 (m) Length of test section (I): 
10.05 (m) Radius of hole (r): 
0.67 (m) Height of gauge above g.1.: 

FLOW v TOTAL HEAD 

0 5 10 15 20 25 30 35 

TOTAL HEAD h (rn) 

Assessed Permeability:k = 3.3~10~  IS 
Flow Condition: Laminar 

Page 2 
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PACKER / LUGEON TEST (SHEET I OF 2) 

CONTRACT: Ballynacarrick B.H.No. 4 TEST No.: 1 

Page 1 

Depths below ground level to: 

(a) top of test section: 4.00m 

(b) bottom of test section: 7.3571 

(c) centre of test section: 5.675m 

(dl bottom of hole at time of test: 7.35m 

(e) bottom of casing: 2.40m 

(f) initial ground water level: +0.35m 

Gauge height above ground level: 1.34m 

GSI 

Ground Level: m 

(Ordnance datum) 

Packer Type: SINGLE 

Packer Pressure: 200 # 

CrewlOperator: 

JC 

Weather: 

Date: 2-8-02 

Diameter of hole in test area: 86 mm 

Type of Rock: LIMESTONE 

1st Period 

Gauge 
Pressure: 

10 # 

2nd Period 

Gauge 
Pressure: 

20 # 

3 r d  Period 

Gauge 
Pressure: 

40 # 

4th Period 

Gauge 
Pressure: 

20 # 

5th Period 

Gauge 
Pressure: 

lo # 

REMARKS: 

# Packer Pressure and Gauge Pressure in metres Head of Water. 

Time (min.) 

Flowmeter 
Readings (litres) 

Water take (litres) 

Time (min.) 

Flowmeter Readings 
(lilres) 

Water take (litres) 

Time (min) 

Flowmeter Readings 
(litres) 

Water take (litres) 

Time (min.) 

Flowmeter Readings 
(litres) 

Water take (litres) 

Time (min.) 

Flowmeter Readings 
(litres) 

Water take (litres) 

(to include details of 

TEST RECORD 

0 

13541.5 

5 

13544.5 

10 

13547.7 

0.61 

Average flow 
q (litreslmin.) 

1.28 

Average flow 
q (litreslmin.) 

2.59 

Average flow 
q (litreslmin.) 

1.57 

Average flow 
q (litreslmin.) 

0.79 

I 

3 

15 

13550.7 

Average flow 
q (litreslmin.) 

3.2 3 

0 

13552.4 

5 

13558.7 

6.3 

10 

13565.2 

15 

13571.6 

6.5 6.4 

15 

13611.5 

0 

13572.6 

5 

13585.7 

10 

13598.7 

12.8 13.1 13 

15 

13638.7 

0 

13615.1 

5 

13622.8 

10 

13630.7 

8 7.7 7.9 

0 

13641.0 

5 

13645.0 

10 

13648.8 

4 4 

15 

13652.8 

pipework where relevant) 

3.8 
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PACKER / LUGEON TEST (SHEET 2 ot 2) 

CONTRACT: Ballynacarrick B.H. No.: 4 TEST No.: 1 

Type of Packer: SINGLE 

Depths below ground level to: 

(a) Top of test section: 
(b) Bottom of test section: 
(c) Ground water level: 

4.00 (rn) Length of test section (I): 
7.35 (m) Radius of hole (r): 
0.35 (rn) Height of gauge above g.1.: 

FLOW v TOTAL HEAD 

0 5 10 15 20 25 30 35 

TOTAL HEAD h (m) 

Assessed Permeabi1ity:k = 3.0~1~' mls 
Flow Condition: Laminar 

Page 2 
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PACKER 1 LUGEON TEST (SHEET I OF 2) 

CONTRACT: Ballynacarrick B.H.No. 5 TEST No.: 1 

Page 1 

Depths below ground level to: 

(a) top of test section: 1 1 . 5 ~ 1  

(b) bottom of test section: 15.0m 

(c) centre of test section: 13.25m 

(d) bottom of hole at time of test: 15.0m 

(e) bottom of casing: 10.2m 

(f) initial ground water level: 6.69111 

Gauge height above ground level: 1.28m 

Ground Level: m 

(Ordnance datum) 

Packer Type: SINGLE 

Packer Pressure: 200 # 

CrewiOperator: 

JC 

Weather: 

Date: 30-7-02 

TEST RECORD 

Diameter of hole in test area: 86 mm 

Type of Rock: LIMESTONE 

1st Period 

Gauge 
Pressure: 

10 

12817.3 

1 0  # 

2nd Period 

Gauge 
Pressure: 

20 # 

3rd  Period 

Gauge 
Pressure: 

40 # 

4th Period 

Gauge 
Pressure: 

20 # 

5th Period 

Gauge 
Pressure: 

1 0  # 

REMARKS: 

Time (min.) 

Flowmeter 
Readings (litres) 

15 

12828.5 

# Packer Pressure and Gauge Pressure in metres Head of Water. 

Water take (litres) 

Time (min.) 

Flowmeter Readings 
(litres) 

Water take (litres) 

Time (mid 

Flowmeter Readings 
(litres) 

Water take (litres) 

Time (min.) 

Flowmeter Readings 
(litres) 

Water take (litres) 

Time (min.) 

FlowmeterReadings 
(litres) 

Water take (litres) 

(to include details of 

0 

12794.8 

Average flow 
q (litresimin.) 

5 

12805.9 

2.25 

Average flow 
q (litresimin.) 

5.05 

Average flow 
q (litresimin.) 

12.51 

Average flow 
q (litresimin.) 

5.85 

Average flow 
q (litresimin.) 

2.41 

11.1 11.4 11.2 

0 

12831.1 

15 

12906.8 

5 

12856.0 

24.9 

10 

12881.2 

25.2 25.6 

15  

13106.7 

0 

12919.1 

5 

12981.4 

62.3 

10 

13044.1 

62.7 62.6 

15  

13200.0 

10 

13170.7 

0 

131 12.2 

5 

13141.6 

29.4 29.1 29.3 

0 

13201.9 

5 

13214.0 

12.1 

10 

13226.0 

15 

13238.1 

pipework where relevant) 

12 12.1 
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PACKER / LUGEON TEST (SHEET 2 of 2) 

CONTRACT: Bailynacarrick B.H. No.: 5 TEST No.: 1 

Type of Packer: SINGLE 

Depths below ground level to: 

(a) Top of test section: 
(b) Bottom of test section: 
(c) Ground water level: 

11.50 (m) Length of test section (i): 
15.00 (m) Radius of hole (r): 
6.69 (m) Height of gauge above g.1.: 

FLOW v TOTAL HEAD 

0 5 10 15 20 25 30 35 40 

TOTAL HEAD h (m) 

Assessed Permeabi1ity:k = 7 . 7 ~ 1 ~ '  mls 
Flow Condition: Laminar 
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PACKER / LUGEON TEST (SHEET I OF 2) 

CONTRACT: Ballynacarrick B.H.No. 5 TEST No.: 2 

Page 1 

Depths below ground level to: 

(a) top of test section: 14.0m 

(b) bottom of test section: 15.0m 

(c) centre of test section: 14 .51~  

(d) bottom of hole at time of test: 15.0m 

(e) bottom of casing: 10.2m 

(f) initial ground water level: 6.69m 

Gauge height above ground level: 1.52m 

Ground Level: m 

(Ordnance datum) 

Packer Type: SINGLE 

Packer Pressure: 200 # 

Crewloperator: 

JC 

Weather: 

Date: 30-7-02 

1st Period 

Gauge 
Pressure: 

10 # 

2nd Period 

Gauge 
Pressure: 

20 # 

3rd Period 

Gauge 
Pressure: 

40 # 

4th Period 

Gauge 
Pressure: 

20 # 

5th Period 

Gauge 
Pressure: 

10 # 

REMARKS: (to 

Diameter of hole in test area: 86 mm 

Type of Rock: LIMESTONE 

# Packer Pressure and Gauge Pressure in metres Head of Water. 

TEST RECORD 

Time (min.) 

Flowmeter 
Readings (litres) 

Water take (litres) 

-- 

0 

13261.6 

Time (min.) 

Flowmeter Readings 
(litres) 

Water take (litres) 

Time (min) 

Flowmeter Readings 
(litres) 

Water take (litres) 

Time (min.) 

Flowmeter Readings 
(litres) 

Water take (litres) 

Time (min.) 

Flowmeter Readings 
(litres) 

Water take (litres) 

5 

13263.1 

include details of pipework where relevant) 

0 

13267.2 

0.31 
- 

1.5 

Average flow 
q (litreslmin.) 

10 

13264.6 

5 

13270.5 

15 

13266.2 

1.5 1.6 

10 

13273.7 

0.66 

Average flow 
q (litresimin.) 

1.43 

Average flow 
q (iitreslmin.) 

0.67 

Average flow 
q (litreslmin.) 

0.31 

3.4 3.3 

15 

13277.1 

3.2 

Average flow 
q (litreslmin.) 

0 

13279.3 

5 

13286.3 

10 

13293.5 

7.2 7 

15 

13300.7 

7.2 

0 

13303.0 

5 

13306.4 

10 

13309.8 

15 

13313.1 

3.3 3.4 3.4 
I I 

0 

13313.8 

5 

13315.4 

10 

13317.0 

1.5 1.6 

15 

13318.5 

1.6 
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PACKER / LUGEON TEST (SHEET 2 of 2) 

CONTRACT: Ballynacarrick B.H. No.: 5 TEST No.: 2 

Type of Packer: SINGLE 

Depths below ground level to: 

(a) Top of test section: 
(b) Bottom of test section: 
(c) Ground water level: 

14.00 (m) Length of test section (I): 
15.00 (rn) Radius of hole (r): 
6.69 (rn) Height of gauge above g.1.: 

NOTES: k : q . log,(l/r) 12.n .l.h 

FLOW v TOTAL  HEAD 

0 5 10 15 20 25 30 35 40 

TOTAL HEAD h (In) 

Assessed Permeabil i ty:k = 2.3~10'~  IS 
Flow Condi t ion:  Laminar  

Page 2 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

CONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 1 TEST No.: 1 

DATE: 25-7-02 

TYPE OF TEST: FALLING HEAD 
Diameter of casing (Dl: 86 (mm) 
Height of TOP of casing above ground level: 0.30 (m) 
Depth to bottom of casing below ground level (m): 1.30 (m) (Withdrawn to  impervious layer) 
Depth to bottom of borehole below ground level before test: 70.05 (ml 
Depth to bottom of borehole below ground level after test: 70.05 (rn) 
Standing ground water level (mbgll: 1.71 (m) on 25-7-02 

1 *DATUM:AIJ depths t o  water level measured from top of casing.* 1 i.e.SWL 2.01 m below datum. 

TIME 
ELAPSED 

(mins) 

0 
0.5 

1 
1.5 

2 
2.5 

3 
4.5 

5 
6 
7 
8 
9 

10 
12 
14 
16 
18 
20 

WATER 
LEVELX 

(ml 

0.05 
0.92 
1.09 
1.12 
1.16 
1.18 
1.19 
1.19 

1.2 
1.22 
1.24 
1.25 
1.26 
1.28 

1.3 
1.32 
1.34 
1.35 
1.35 

#NIA 
#NIA 
#NIA 
#N/A 
#NIA 
#NIA 
#N/A 
#N/A 
#NIA 

#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#N/A 
#N/A 
#NIA 
#NIA 
#N/A 
#NIA 
#NIA 
#N/A 
#N/A 
#N/A 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NlA 
#N/A 
#N/A 
#NIA 

RATIO r 
1 .oooo 

I 0.5561 
1 0.4694 

0.4541 
0.4337 
0.4235 

I 0.4184 
0.41 84 
0.4133 
0.4031 
0.3929 
0.3878 
0.3827 
0.3724 
0.3622 
0.3520 
0.3418 
0.3367 
0.3367 
#NIA 
#NIA 
#N/A 
#N/A 
#NIA 
#NIA 
#NIA 
#N/A 
#NIA 

#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#N/A 
#NIA 
#NIA 
#N/A 
#N/A 
#N/A 
#NIA 
#NIA 
#N/A 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#N/A 
#NIA 
#NIA 

CALCULATION OF PERMEABILITY OF SOIL: 

Employing Hvorslev formula: k = AIFT 
where: 

k is the permeability of soil 
A is the cross-section area of borehole casing 
F is the intake factor (see below) 
T is the basic time lag factor as defined 

in Figure 9 of BS 5930:1981 (Page 38) 

Values of intake factors (Fl for various conditions, 
Cases (a)-(f), are given in Figure 7 of BS 5930:1981 (p 361: 

Assumed condition: Case c ,hence: 
F = 2*PIXL/loge[(2LID) + [I + ((2Ll^2iDl>A0.51 
i.e. F = 9.8654 (rn) 
and A = 0.0058 (mA21 
and T = 0.8 (minsl: (see graph of 

log HIHo v Time.) 
hence, k = 1.2E-05 m/s 

Notes: 

Sheet 1 of 2 GSI 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

TYPE OF TEST: FALLING HEAD 

CONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 1 TEST #: 1 
DATE: 25-7-02 

HEAD RATIO (loq scale) v. ELAPSED TlME 

1 .oooo 

0 

i5 
I 

0.1000 
0 2 4 6 8 10 12 14 16 18 20 

ELAPSED TlME t (mins) 

Basic Time Lag Factor T = 0.8 mins 

Sheet 2 of 2 GSI 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

0.36 0.6000 
0.29 1 0.4833 1 CALCULATION OF PERMEABILITY OF SOIL: 
0.24 0.4000 

CONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 2 TEST No.: 1 

DATE: 29-7-02 

TYPE OF TEST: FALLING HEAD 
Diameter of casing (D): 86 (mm) 
Height of TOP of casing above ground level: 2.10 (m) 
Depth to bottom of casing below ground level (m): 1.20 (m) (Withdrawn to impervious layer) 
Depth to bottom of borehole below ground level before test: 10.00 (m) 
Depth to bottom of borehole below ground level after test: 10.00 (m) 
Standing ground water level (mbgl): -1.50 (m) on 29-7-02 

*DATUM:AII depths to water level measured from top of casing.* i.e.SWL 0.60 m below datum. 

0.21 1 0.3500 / Employing Hvorslev formula: k = AIFT 
0.18 0.3000 where: 

TIME 
ELAPSED 

(mins) 

0 
0.5 

1 
1.5 

2 

Notes: 

k is the permeability of soil 
A is the cross-section area of borehole casing 
F is the intake factor (see below) 
T is the basic time lag factor as defined 

in Figure 9 of BS 5930:1981 (Page 38) 

WATER 
LEVEL* 
(m) 

0 
0.07 
0.12 
0.16 
0.19 

Values of intake factors IF) for various conditions, 
Cases (a)-(f), are given in Figure 7 of BS 5930:1981 (p 36): 

Assumed condition: Case C ,hence: 
F = 2*PI*Lllogel(2LID) + (1 + ((2L)^21D))^O.51 
i.e. F = 9.91 16 (m) 
and A = 0.0058 (in-2) 
and T = 6 (mins); (see graph of 

log HlHo v Time.) 
hence, k = 1.6E-06 mls 

HEAD 
H 

(m) 

0.6 
0.53 
0.48 
0.44 
0.41 

Sheet 1 of 2 

HEAD 
RATIO 
HlHo 

1 .OOOO 
0.8833 
0.8000 
0.7333 
0.6833 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

TYPE OF TEST: FALLING HEAD 

CONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 2 TEST #: 1 
DATE: 29-7-02 

HEAD RATIO (loq scale) v. ELAPSED TlME 

0.0100 
0 10 20 30 40 50 60 70 80 90 100 

ELAPSED TlME t (mins) 

Basic Time Lag Factor T = 6 mins 

Sheet 2 of 2 GSI 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

CONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 3 TEST No.: 1 
DATE: 118102 

TYPE OF TEST: FALLING HEAD 
Diameter of casing (D): 86 (mm) 
Height of TOP of casing above ground level: 0.70 (m) 
Depth to bottom of casing below ground level (m): 7.50 (m) (Withdrawn to impervious layer) 
Depth to bottom of borehole below ground level before test: 70.05 (m) 
Depth t o  bottom of borehole below ground level after test: 70.05 (m) 
Standing ground water level (mbgl): 0.67 (m) on 1/8/02 

I *DATUM:AII depths to water level measured from top of casing.* I i.e.SWL 0.77 m below datum. 

Notes: 

CALCULATION OF PERMEABILITY OF SOIL: 

TIME 
ELAPSED 

(mins) 

0 
0.5 

1 
1.5 

2 
2.5 

3 
4 
5 
6 
7 
8 
9 

10 
12 
14 

Employing Hvorslev formula: k = AIFT 
where: 

k is the permeability of soil 
A is the cross-section area of borehole casing 
F is the intake factor (see below) 
T is the basic time lag factor as defined 

in Figure 9 of BS 5930:1981 (Page 38) 

p~~ 

HEAD 
H 
(m) 
0.77 
0.63 
0.56 
0.5 

0.44 
0.39 
0.36 
0.3 

0.25 
0.21 
0.18 
0.16 
0.14 
0.13 
0.11 

0.1 

WATER 
LEVEL* 

(m) 

0 
0.14 
0.21 
0.27 
0.33 
0.38 
0.41 
0.47 
0.52 
0.56 
0.59 
0.61 
0.63 
0.64 
0.66 
0.67 

Values of intake factors (F) for various conditions, 
Cases (a)-(f), are given in Figure 7 of BS 5930:1981 (p 36): 

p~ 

HEAD 
RATIO 
HlHo 

1.0000 
0.8182 
0.7273 
0.6494 
0.5714 
0.5065 
0.4675 
0.3896 
0.3247 
0.2727 
0.2338 
0.2078 
0.1818 
0.1688 
0.1429 
0.1 299 

Assumed condition: Case C ,hence: 
F = 2*PIXL/loge[(2L/D) + (1 +((2L)A2iD)lA0.51 
i.e. F = 9.6801 (m) 

Sheet 1 of 2 

and A = 0.0058 (m-2) 
and T = 4.5 (mins); (see graph of 

log H1Ho v Time.) 
hence, k = 2.2E-06 rnls 

i.e., k = 2 . 2 ~ 1 0 . ~  rnis 

GSI 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

TYPE OF TEST: FALLING HEAD 

:ONTRACT: Ballynacarrick Landfil l Site BOREHOLE No.: 3 TEST #: 1 
DATE: 1/8/02 

HEAD RATIO lloa scale) v. ELAPSED TlME 

1 .oooo 

ELAPSED TlME t (mins) 

Basic Time Lag Factor T = 4.5 mins 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

CONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 

TYPE OF TEST: RISING HEAD 
Diameter of casing (Dl: 200 
Height of TOP of casing above ground level: 0.00 
Depth to  bottom of casing below ground level (m): 0.00 
Depth to  bottom of borehole below ground level before test: 1.00 
Depth to  bottom of borehole below ground level after test: 1.00 
Standing ground water level (mbgl): -0.35 

) *DATUM:AII depths to  water level measured from top of casing.* I i.e.SWL 
-- 

TIME 
ELAPSED 

(mins) 

0 
0.5 

1 
1.5 

2 
2.5 

3 
4 
5 
6 
7 
8 
9 

10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
3 2 
40 
45 
5 0 

5 5 
60 

WATER 
LEVEL* 
(m) 
0.62 
0.43 
0.27 
0.1 6 
0.08 
0.04 
0.01 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#N/A 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#N/A 
#NIA 
#NIA 
#NIA 

HEAD 
H 

(m) 
0.97 
0.78 
0.62 
0.51 
0.43 
0.39 
0.36 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 

0.35 
0.35 

#NIA 
#NIA 
#N/A 
#NIA 
#NIA 
#NIA 
#NIA 
#N/A 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#N/A 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 

HEAD 
RATIO 
HlHo 

1 .oooo 
0.8041 
0.6392 
0.5258 
0.4433 
0.4021 
0.371 1 
0.3608 
0.3608 
0.3608 
0.3608 
0.3608 
0.3608 
0.3608 
0.3608 
0.3608 
0.3608 
0.3608 
0.3608 
0.3608 
0.3608 
0.3608 
0.3608 
0.3608 
0.3608 
0.3608 
0.3608 
0.3608 

0.3608 
0.3608 
#NIA 
#NIA 
#N/A 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#N/A 
#N/A 
#NIA 
#NIA 
#NIA 
#NIA 
#N/A 
#NIA 
#N/A 
#NIA 
#NIA 
#NIA 
#NiA 
#N/A 

4 TEST No.: 1 

DATE: 118102 

(mm) 
(m) 
(m) (Withdrawn to impervious layer) 
(m) 
(m) 
(m) on 118102 

-0.35 m below datum. 

CALCULATION OF PERMEABILITY OF SOIL: 

Employing Hvorslev formula: k = AIFT 
where: 

k is the permeability of soil 
A is the cross-section area of borehole casing 
F is the intake factor (see below) 
T is the basic time lag factor as defined 

in Figure 9 of BS 5930: 1981 (Page 381 

Values of intake factors (F) for various conditions, 
Cases (a)-(f), are given in Figure 7 of BS 5930:1981 (p 36): 

Assumed condition: Case C ,hence: 
F = 2*Pl*Liloge[(2LID) +(I + ((2L)A21D))A0.51 
i.e. F = 2.3446 (ml 
and A = 0.0314 (m-2) 
and T = 3 (mins); (see graph of 

log HIHo v Time.) 
hence, k = 7.4E-05 mls 

Notes: 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

TYPE OF TEST: RISING HEAD 

:ONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 4 TEST #: 1 
DATE: 1/8/02 

HEAD RATIO (loq scale) v. ELAPSED TIME 

0 10 20 30 40 50 60 70 80 90 100 

ELAPSED TlME t (mins) 

Basic Time Lag Factor T = 3 mins 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

CONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 4 TEST No.: 2 

DATE: 118102 

TYPE OF TEST: FALLING HEAD 
Diameter of casing (D): 200 (mm) 
Height of TOP of casing above ground level: 1.30 im) 
Depth to  bottom of casing below ground level (m): 1.70 (m) (Withdrawn to  impervious layer) 
Depth to bottom of borehole below ground level before test: 2.00 (m) 
Depth to bottom of borehole below ground level after test: 2.00 (m) 
Standing ground water level (mbgl): -0.35 (m) on 118102 

measured from top of casing.* i.e.SWL 0 .95  m below datum. 

CALCULATION OF PERMEABILITY OF SOIL: 

Employing Hvorslev formula: k = AIFT 
where: 

k is the permeability of soil 
A is the cross-section area of borehole casing 
F is the intake factor (see below) 
T is the basic time lag factor as defined 

in Figure 9 of BS 5930:1981 (Page 38) 

Values of intake factors (F) for various conditions, 
Cases (a)-(f), are given in Figure 7 of BS 5930:1981 (p 36): 

Assumed condition: Case C ,hence: 
F = 2*PIXLlloge[(2LID) + 11 +((2L)^21D)1^0.51 
i.e. F = 1.2225 (m) 
and A = 0.0314 (ma21 
and T = 2.5 (mind; (see graph of 

log HlHo v Time.) 
hence, k = 1.7E-04 mls 

i,e., k = 1 . 7 ~ 1  0.4 mls 

Notes: 

Sheet 1 of 2 

*DATUM:AII 

TIME 
ELAPSED 

(mins) 

0 
0.5 

1 
1.5 

2 
2.5 

3 
4 
5 
6 
7 
8 
9 

10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
3 2 
40 
45 
50 

55 
60 

to  water 

HEAD 
H 

(m) 

0.95 
0.74 
0.57 
0.44 
0.35 
0.28 
0.23 
0.14 
0.08 
0.06 
0.04 
0.03 
0.02 
0.01 

0 
0 
0 
0 
0 
0 
0 
0 
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0 

#N/A 
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#NIA 
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#N/A 
#NIA 
#NlA 
#NIA 
#N/A 
#NIA 
#N/A 
#NIA 
#NIA 
#N/A 
#NIA 

depths 

WATER 
LEVEL* 

(m) 

0 
0.21 
0.38 
0.51 

0.6 
0.67 
0.72 
0.8 I 
0.87 
0.89 
0.91 
0.92 
0.93 
0.94 
0.95 
0.95 
0.95 
0.95 
0.95 
0.95 
0.95 
0.95 
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0.95 
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#NIA 
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#NIA 
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#N/A 
#NIA 
#NIA 
#NIA 

level 

HEAD 
RATIO 
HIHo 

1 .OOOO 
0.7789 
0.6000 
0.4632 
0.3684 
0.2947 
0.2421 
0.1474 
0.0842 
0.0632 
0.0421 
0.0316 
0.021 1 
0.0105 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
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0.0000 
0.0000 
0.0000 
0.0000 
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#NIA 
#NIA 
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#NIA 
#NIA 
#NIA 
#NlA 
#NIA 
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#NIA 
#NIA 
#NIA 
#NlA 
#NIA 
#NIA 
#N/A 
#NIA 
#NlA 
#NIA 
#NIA 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLEL 

TYPE OF TEST: FALLING HEAD 

:ONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 4 TEST #: 2 
DATE: 1/8/02 

HEAD RATIO (loa scale) v. ELAPSED TlME 

1 .oooo 

0.0100 
0 10 20 30 40 50 60 70 80 90 100 

ELAPSED TlME t (mins) 

Basic Time Lag Factor T = 2.5 mins 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

CONTRACT: Ballynacarrick Landfill Site 

TYPE OF TEST: FALLING 
Diameter of casing (D): 
Height of TOP of  casing above ground level: 
Depth to  bottom of casing below ground level (rn): 
Depth to bottom of borehole below ground level before test: 
Depth to  bottom of borehole below ground level after test: 
Standing ground water level (mbgl): 

BOREHOLE No.: 

HEAD 
200 
7. 16 
2.80 
7.35 
7,35 
-0.35 

4 TEST No.: 3 
DATE: 218102 

(mm) 
(m) 
(m) (Withdrawn to impervious layer) 
(rn) 
Im) 
(m) on 218102 

measured f rom top of casing." i.e.SWL 0.81 m below datum. 

CALCULATION OF PERMEABILITY OF SOIL: 

Employing Hvorslev formula: k = AIFT 
where: 

k is the permeability of soil 
A is the cross-section area of borehole casing 
F is the intake factor (see below) 
T is the basic time lag factor as defined 

in Figure 9 of BS 5930:1981 (Page 38) 

Values of intake factors (F) for various conditions, 
Cases (a)-(f), are given in Figure 7 of BS 5930:1981 (p 36): 

Assumed condition: Case C ,hence: 
F = 2*PIXL1loge[(2L/D) + (1 +((2L)"2/D)l+0.51 
i.e. F = 6.8267 (m) 
and A = 0.0314 (mA2) 
and T = 6 (mins); (see graph of 

log HlHo v Time.) 
hence, k = 1.3E-05 m/s 

I ,~,, k = 1 . 3 ~ 1 0 ~ ~  mls 

Notes: 

Sheet 1 of 2 

level 

HEAD 
RATIO 
HlHo 

1 .oooo 
0.9383 
0.8889 
0.8395 
0.7901 
0.7531 
0.6420 
0.5432 
0.4568 
0.3827 
0.3210 
0.2593 
0.2222 
0.1852 
0.1 1 I 1  
0.0617 
0.0370 
0.0247 
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0.0000 
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*DATUM:AII 

TIME 
ELAPSED 

(mins) 

0 
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2 
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depths 
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LEVEL* 
(m) 

0 
0.05 
0.09 
0.13 
0.17 

0.2 
0.29 
0.37 
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0.55 
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0.63 
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#NIA 
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#NIA 
#NIA 
#N/A 
#NIA 

to water 

HEAD 
H 

(m) 

0.81 
0.76 
0.72 
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0.03 
0.02 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

TYPE OF TEST: FALLING HEAD 

:ONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 4 TEST #: 3 
DATE: 2/8/02 

HEAD RATIO (loq scale) v. ELAPSED TIME 

1 .oooo 

0.0100 
0 10 20 30 40 50 60 70 80 90 100 

ELAPSED TIME t (mins) 

Basic Time Lag Factor T = 6 mins 

GSI 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

CONTRACT: Ballynacarrick Landfill Site 

TYPE OF TEST: FALLING 
Diameter of casing (D): 
Height of TOP of casing above ground level: 
Depth to bottom of casing below ground level (m): 
Depth to  bottom of borehole below ground level before test: 
Depth to  bottom of borehole below ground level after test: 
Standing ground water level (rnbgl): 

BOREHOLE No.: 5 TEST No.: 1 

DATE: 25-7-02 

HEAD 
200 (mm) 
0.00 (m) 
0.00 (m) (Withdrawn to impervious layer) 
1.00 (m) 
1.00 (m) 
4.62 (m) on 25-7-02 

*DATUM:AII depths t o  water level measured from top of casing.* i.e.SWL 4.62 m below datum 

CALCULATION OF PERMEABILITY OF SOIL: 

TIME 
ELAPSED 

(mins) 

0 
0.5 

1 
1.5 

2 
2.5 

3 
4 
5 
6 
7 
8 
9 

10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
3 2 
40 
45 
5 0 

55 
60 

Employing Hvorslev formula: k = AIFT 
where: 

k is the permeability of soil 
A is the cross-section area of borehole casing 
F is the intake factor (see below) 
T is the basic time lag factor as defined 

in Figure 9 of BS 5930: 1981 (Page 38) 

Values of intake factors (F) for various conditions. 
Cases la)-(f), are given in Figure 7 of BS 5930:1981 ( p  36) :  

WATER 
LEVEL* 

(m) 

0 
0.03 
0.04 
0.04 
0.05 
0.05 
0.05 
0.05 
0.05 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 

0.06 
0.06 

#NlA 
#N/A 
#NIA 
#NIA 
#NIA 
#N/A 
#NIA 
#N/A 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 

Assumed condition: Case C ,hence: 
F = 2*PIXL/loge[(2L1D) + I 1  +((2L)^21D))^0.51 
i.e. F = 2.3446 (m) 
and A = 0.031 4 (mA2) 
and T = 5800 (mins); (see graph of 

log HlHo v Time.) 
hence, k = 3.9E-08 mls 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

TYPE OF TEST: FALLING HEAD 

:ONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 5 TEST #: 1 
DATE: 25-7-02 

HEAD RATIO (IOU scale) v. ELAPSED TlME 

1 .oooo 

0.1000 
0 50 100 150 200 250 300 350 400 450 500 

ELAPSED TlME t (mins) 

Basic Time Lag Factor T = 5800 mins 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

CONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 

TYPE OF TEST: FALLING HEAD 
Diameter of casing (D): 200 
Height of TOP of casing above ground level: 1.30 
Depth to bottom of casing below ground level im): 7.70 
Depth to bottom of borehole below ground level before test: 2.00 
Depth to bottom of borehole below ground level after test: 2.00 
Standing ground water level (mbgl): 4.62 

I *DATUM:AII depths to water level measured from top of casing.* ( i.e.SWL 

HEAD 
H 

(m) 
5.62 
5.6 
5.59 
5.59 
5.59 
5.59 
5.59 
5.59 
5.59 
5.58 
5.58 
5.58 
5.58 
5.58 
5.58 
5.58 
5.58 
5.57 
5.57 
5.57 
5.57 
5.56 
5.56 
5.56 
5.56 
5.55 
5.55 
5.54 

5.54 
5.54 

#NIA 
#N/A 
#N/A 
#NIA 
#NIA 

TIME 
ELAPSED 

(mins) 
0 

0.5 
1 

1.5 
2 

2.5 
3 
4 
5 
6 
7 
8 
9 
10 
12 
14 
16 
18 
20 
22 
2 4 
26 
28 
30 
32 
40 
45 
50 

55 
60 

HEAD 
RATIO 
HlHo 

1 .oooo 
0.9964 
0.9947 
0.9947 
0.9947 
0.9947 
0.9947 
0.9947 
0.9947 
0.9929 
0.9929 
0.9929 
0.9929 
0.9929 
0.9929 
0.9929 
0.9929 
0.991 1 
0.991 1 
0.991 1 
0.991 1 
0.9893 
0.9893 
0.9893 
0.9893 
0.9875 
0.9875 
0.9858 

0.9858 
0.9858 
#NIA 
#NiA 
#NiA 
#NIA 
#NIA 

WATER 
LEVEL* 

(m) 
0.3 
0.32 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.35 
0.35 
0.35 
0.35 
0.36 
0.36 
0.36 
0.36 
0.37 
0.37 
0.38 

0.38 
0.38 

#NIA 
#NiA 
#NIA 
#NIA 
#NIA 

5 TEST No.: 2 
DATE: 25-7-02 

(mm) 
(m) 
(m) (Withdrawn to impervious layer) 
(m) 
(m) 
(m) on 25-7-02 

5.92 m below datum 

CALCULATION OF PERMEABILITY OF SOIL: 

Employing Hvorslev formula: k = AIFT 
where: 

k is the permeability of soil 
A is the cross-section area of borehole casing 
F Is the Intake factor (see below) 
T is the basic time lag factor as defined 

in Figure 9 of BS 5930: 198 1 (Page 38) 

Values of intake factors (F) for various conditions, 
Cases (a)-(f), are given in Figure 7 of BS 5930:1981 (p 36): 

Assumed condition: Case C ,hence: 
F = 2*Pl*LllogeI(2LiD) + (1 + ((2L)^2/D)I"O.51 
i.e. F = 1.2225 (m) 
and A = 0.0314 (m-2) 
and T = 2780 (mind; (see graph of 

log HlHo v Time.) 
hence, k = 2.0E-07 mls 

Notes: 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

TYPE OF TEST: FALLING HEAD 

SONCRACT: Ballynacarrick Landfill Site BOREHOLE No.: 5 TEST #: 2 
DATE: 25-7-02 

HEAD RATIO (loa scale) v. ELAPSED TlME 

1 .oooo 

0.1000 
0 50 100 150 200 250 300 350 400 450 500 

ELAPSED TlME t (mins) 

Basic Time Lag Factor T = 2180 mins 

Sheet 2 of 2 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:22:28:20



VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

CONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 5 TEST No.: 3 
DATE: 25-7-02 

TYPE OF TEST: FALLING HEAD 
Diameter of casing (D): 200 (mm) 
Height of TOP of casing above ground level: 0.30 (m) 
Depth to bottom of casing below ground level (m): 2.70 (m) (Withdrawn to impervious layer) 
Depth to bottom of borehole below ground level before test: 3.00 (m) 
Depth to bottom of borehole below ground level after test: 3.00 (m) 
Standing ground water level (mbgl): 4.62 (m) on 25-7-02 

*DATUM:AII depths t o  water level measured from top of casing.* i.e.SWL 4.92 m below datum. 

TIME WATER 
ELAPSED LEVEL* 

(mins) (m) 

0 0.42 
0.5 0.43 

1 0.43 
1.5 0.43 

2 0.43 
2.5 0.43 

RATIO 

CALCULATION OF PERMEABILITY OF SOIL: 

Employing Hvorslev formula: k = AIFT 
where: 

k is the permeability of soil 
A is the cross-section area of borehole casing 
F is the intake factor (see below) 
T is the basic time lag factor as defined 

in Figure 9 of BS 5930:1981 (Page 38) 

Values of intake factors (Fl for various conditions. 
Cases (a)-(f), are given in Figure 7 of BS 5930:1981 (p 36): 

Assumed condition: Case C ,hence: 
F = 2*PIXLlloge[(2L1D) + (1 +((2L)^21D))^0.51 
i.e. F = 1.2225 (ml 
and A = 0.0314 (m-2) 
and T = 2910 (mind; (see graph of 

log HlHo v Time.) 
hence, k = 1.5E-07 mls 

Notes: 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

N P E  OF TEST: FALLING HEAD 

:ONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 5 TEST #: 3 
DATE: 25.7.02 

HEAD RATIO (loq scale) v. ELAPSED TlME 

1 .oooo 

ELAPSED TlME t (mins) 

Basic Time Lag Factor T = 2910 mins 

GSI 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

CONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 5 TEST No.: 4 
DATE: 25-7-02 

TYPE OF TEST: FALLING HEAD 
Diameter of casing (D): 200 (mm) 
Height of TOP of casing above ground level: 1.00 (m) 
Depth t o  bottom of casing below ground level (m): 4.70 (m) (Withdrawn to  impervious layer) 
Depth to  bottom of borehole below ground level before test: 5.00 (m) 
Depth t o  bottom of borehole below ground level after test: 5.00 (m) 
Standing ground water level (mbgl): 4.62 (m) on 25-7-02 

measured from top of  casing.' i.e.SWL 5.62 m below datum. 

CALCULATION OF PERMEABILITY OF SOIL: 

Employing Hvorslev formula: k = AIFT 
where: 

k is the permeability of soil 
A is the cross-section area of borehole casing 
F is the intake factor (see below) 
T is the basic time lag factor as defined 

in Figure 9 of BS 5930:1981 (Page 38) 

Values of intake factors (F) for various conditions, 
Cases (a)-(f), are given in Figure 7 of  BS 5930:1981 ( p  36): 

Assumed condition: Case C ,hence: 
F = 2*PIXLlloge[(2LID)+(l +((2L)^21D)I*0.51 
i.e. F = 1.2225 (m) 
and A = 0.0314 (m-2) 
and T = 30 (mins); (see graph of 

log HlHo v Time.) 
hence, k = 1.4E-05 mls 

i.e., k = 1 . 4 ~ 1 0 ~ ~  rnls 

Notes: 

Sheet 1 of 2 

*DATUM:AII 

TIME 
ELAPSED 

(mins) 

0 
0.5 

1 
1.5 

2 
2.5 

3 
4 
5 
6 
7 
8 
9 

10 
12 
14 
16 
18 
20 
2 2 
24 
26 
28 
30 
32 
40 
45 
50 

5 5 
60 

depths 

WATER 
LEVEL* 

(m) 
0.26 
0.44 
0.61 
0.77 
0.93 
1.01 
1.07 
1.23 
1.43 
1.58 
1.76 
1.89 
2.02 
2.14 
2.41 
2.57 

2.7 
2.84 
2.98 
3.12 
3.23 

3.4 
3.52 
3.65 
3.78 
3.98 
4.32 
4.61 

4.77 
4.91 

#N/A 
#N/A 
#NlA 
#NIA 
#NIA 
#NIA 
#N/A 
#N/A 
#NIA 
#NIA 
#NIA 
#N/A 
#NIA 
#NiA 
#NIA 
#NIA 
#NiA 
#NIA 
#N/A 
#N/A 
#N/A 
#NIA 

to  water 

HEAD 
H 

(m) 
5.36 
5.18 
5.01 
4.85 
4.69 
4.61 
4.55 
4.39 
4.19 
4.04 
3.86 
3.73 

3.6 
3.48 
3.21 
3.05 
2.92 
2.78 
2.64 

2.5 
2.39 
2.22 

2.7 
1.97 
1.84 
1.64 

1.3 
1.01 

0.85 
0.71 

#NIA 
#NIA 
#NiA 
#NIA 
#N/A 
#NIA 
#N/A 
#NIA 
#NIA 
#NiA 
#NIA 
#NIA 
#NIA 
#NiA 
#NIA 
#NIA 
#NiA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 

level 

HEAD 
RATIO 
H/Ho 

1 .OOOO 
0.9664 
0.9347 
0.9049 
0.8750 
0.8601 
0.8489 
0.8190 
0.7817 
0.7537 
0.7201 
0.6959 
0.6716 
0.6493 
0.5989 
0.5690 
0.5448 
0.5187 
0.4925 
0.4664 
0.4459 
0.4142 
0.3918 
0.3675 
0.3433 
0.3060 
0.2425 
0.1884 

0.1586 
0.1325 
#NIA 
#NlA 
#NiA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NiA 
#N/A 
#NIA 
#NIA 
#NiA 
#NIA 
#NIA 
#NiA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLEL 

TYPE OF TEST: FALLING HEAD 

:ON-TRACT: Ballynacarrick Landfill Site BOREHOLE No.: 5 TEST #: 4 
DATE: 25.7-02 

HEAD RATIO (loa scale) v. ELAPSED TIME 

1 .OOOO 

Basic Time Lag Factor T = 30 mins 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

CONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 

TYPE OF TEST: FALLING HEAD 
Diameter of casing (Dl: 86 
Height of TOP of casing above ground level: 0.30 
Depth to bottom of casing below ground level (m): 70.10 
Depth to bottom of borehole below ground level before test: 15.00 
Depth to bottom of borehole below ground level after test: 75.00 
Standing ground water level (mbgl): 6.69 

5 TEST No.: 5 
DATE: 26-7-02 

(mm) 
(m) 
(m) (Withdrawn to impervious layer) 
(m) 
(m) 
(m) on 26-7-02 

CALCULATION OF PERMEABILITY OF SOIL: 

*DATUM:AII depths to water level measured from top of casing.* 

Employing Hvorslev formula: k = A/FT 
where: 

k is the permeability of soil 
A is the cross-section area of borehole casing 
F is the intake factor (see below) 
T is the basic time lag factor as defined 

in Figure 9 of BS 5930:1981 (Page 38) 

i.e.SWL 6.99 m below datum. 

Values of intake factors (F) for various conditions, 
Cases (a)-(f), are given in Figure 7 of BS 5930:1981 (p 36): 

ELAPSED LEVEL* RATIO 

0.03 6.96 1.0000 
0.5 0.16 6.83 0.9813 

Assumed condition: Case C ,hence: 
F = 2*PIXLIloge[(2LID) + (1 +((2L)^2lD))^0.51 
i.e. F = 6.1661 (m) 
and A = 0.0058 (mA2) 
and T = 65 (mins); (see graph of 

log H/Ho v Time.) 
hence, k = 2.4E-07 mls 

Notes: 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

TYPE OF TEST: FALLING HEAD 

ONlHACT: Ballynacarrick Landfil l Site BOREHOLE No.: 5 TEST #: 5 
DATE: 26.7.02 

HEAD RATIO (IOQ scale) v. ELAPSED TlME 

0.1000 
0 50 100 150 200 250 300 350 400 450 500 

ELAPSED TlME t (mins) 

Basic Time Lag Factor T = 65 mins 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

CONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 

TYPE OF TEST: RISING HEAD 
Diameter of casing (D): 200 
Height of TOP of casing above ground level: 0.00 
Depth t o  bottom of casing below ground level (rn): 0.00 
Depth to bottom of borehole below ground level before test: 7.00 
Depth to bottom of borehole below ground level after test: 1.00 
Standing ground water level (rnbgl): 0.69 

I "DATUM:AII depths to water level measured from top of casing." I i.e.SWL 

6 TEST No.: 1 

DATE: 29-7-02 

(mm) 
(m) 
(in) (Withdrawn to impervious layer) 
(m) 
(m) 
(rn) on 29-7-02 

TIME 
ELAPSED 

(mins) 

0 
0.5 

1 
1.5 

2 
2.5 

3 
4 
5 
6 
7 
8 
9 

10 
12 
14 

0.69 m below datum. 
-- 

HEAD 
H 

(m) 

0.31 
0.29 
0.27 

0.255 
0.24 

0.235 
0.23 
0.22 
0.21 
0.21 

0.205 
0.2 

0.195 
0.19 

0.185 
0.185 

p~ - 

WATER 
LEVEL* 

(m) 

1 
0.98 
0.96 

0.945 
0.93 

0.925 
0.92 
0.91 

0.9 
0.9 

0.895 
0.89 

0.885 
0.88 

0.875 
0.875 

CALCULATION OF PERMEABILITY OF SOIL: 

- 

HEAD 
RATIO 
HlHo 

1 .OOOO 
0.9355 
0.8710 
0.8226 
0.7742 
0.7581 
0.7419 
0.7097 
0.6774 
0.6774 
0.6613 
0.6452 
0.6290 
0.6129 
0.5968 
0.5968 

Employing Hvorslev formula: k = AIFT 
where: 

k is the permeability of soil 
A is the cross-section area of borehole casing 
F is the intake factor (see below) 
T is the basic time lag factor as defined 

in Figure 9 of BS 5930:1981 (Page 38) 

Values of intake factors (F) for various conditions, 
Cases (a)-(f), are given in Figure 7 of BS 5930:1981 (p 36): 

Assumed condition: Case c ,hence: 
F = 2*PIXLllone[(2L/D) + (1 +((2L)^21D))^0.51 
i.e. F = 2.3446 (rn) 
and A = 0.0314 (m-2) 
and T = 32 (mins); (see graph of 

log HiHo v Time.) 
hence, k = 7.OE-06 rnls 

i.e., k = 7 . 0 ~ 1 ~ ~  mls 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

TYPE OF TEST: RISING HEAD 

:ON I RACT: Ballynacarrick Landfill Site BOREHOLE No.: 6 TEST #: 1 
DATE: 29-7-02 

HEAD RATIO (loa scale) v. ELAPSED TIME 

Basic Time Lag Factor T = 32 mins 

GSI 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) ~ 
CONTRACT: Ballynacarrick Landfill Site 

TYPE OF TEST: RISING 
Diameter of casing (0): 
Height of TOP of casing above ground level: 
Depth to bottom of casing below ground level (m): 
Depth to bottom of borehole below ground level before test: 
Depth to bottom of borehole below ground level after test: 
Standing ground water level imbgl): 

BOREHOLE No.: 6 TEST No.: 2 
DATE: 29-7-02 

HEAD 
200 (rnm) 
0.00 (m) 
7.60 (rn) (Withdrawn to impervious layer) 
2.00 (ml 
2.00 (rn) 
0.69 (m) on 29-7-02 

*DATUM:AII depths to water level measured from top of casing.* i.e.SWL 0.69 m below datum 

CALCULATION OF PERMEABILITY OF SOIL: 

Employing Hvorslev formula: k = AIFT 
where: 

k is the permeability of soil 
A is the cross-section area of borehole casing 
F is the intake factor (see below) 

HEAD 
RATIO 
HlHo 

1 .OOOO 
0.9485 
0.9072 
0,8763 
0.8351 
0.8041 

T is the basic time lag factor as defined 
in Figure 9 of BS 5930:1981 (Page 38) 

HEAD 
H 

(m) 

0.97 
0.92 
0.88 
0.85 
0.81 
0.78 

TIME 
ELAPSED 

(mins) 

0 
0.5 

1 
1.5 

2 
2.5 

Values of intake factors iF) for various conditions, 
Cases (a)-(f), are given in Figure 7 of BS 5930:1981 (p 36): 

WATER 
LEVELX 

(m) 
1.66 
1.61 
1.57 
1.54 
1.5 

1.47 

Assumed condition: Case c ,hence: 
F = 2*Pl*Lllogel(2LID) t (1 t ((2L)^2lD))^0.51 
i.e. F = 1.3963 (m) 
and A = 0.0314 (m-2) 
and T = I2 imins); (see graph of 

log HIHo v Time.) 
hence, k = 3 . lE-05 rnls 

Notes: 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

TYPE OF TEST: RISING HEAD 

:ON I RACT: Ballynacarrick Landfill Site BOREHOLE No.: 6 TEST #: 2 
DATE: 29.7.02 

I 

HEAD RATIO lloa scale) v. ELAPSED TlME 

1 .oooo 

0 2 4 6 8 10 12 14 16 18 

ELAPSED TlME t (mins) 

Basic Time Lag Factor T = 12 mins 

GSI 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

CONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 

TYPE OF TEST: RISING HEAD 
Diameter of casing (Dl: 200 
Height of TOP of casing above ground level: 0.00 
Depth to bottom of casing below ground level (m): 2.30 
Depth to bottom of borehole below ground level before test: 3.00 
Depth to bottom of borehole below ground level after test: 3.00 
Standing ground water level (mbgl): 0.69 

I *DATUM:AII depths t o  water level measured from top of casing.' 1 i.e.SWL 

TIME 
ELAPSED 

(mins) 

0 
0.5 

1 
1.5 

2 
2.5 

3 
4 
5 
6 
7 
8 
9 

10 
12 
14 
16 
18 
20 

HEAD 
RATIO 
HIHo 

1 .oooo 
0.9686 
0.9476 
0.9005 
0.8429 
0.81 68 
0.7906 
0.7330 
0.7068 
0.6754 
0.6492 
0.6126 
0.5445 
0.5340 
0.5236 
0.51 83 
0.5131 
0.5079 
0.5026 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#N/A 
#NIA 
#NIA 
#NIA 

#NIA 
#NIA 
#NIA 
#NIA 
HNIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#N/A 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 

6 TEST No.: 3 

DATE: 29-7-02 

(mm) 
(m) 
(m) (Withdrawn to impervious layer) 
(m) 
im) 
(m) on 29-7-02 

0.69 m below datum 

CALCULATION OF PERMEABILITY OF SOIL: 

Employing Hvorslev formula: k = AIFT 
where: 

k is the permeability of soil 
A is the cross-section area of borehole casing 
F is the intake factor (see below) 
T is the basic time lag factor as defined 

in Figure 9 of BS 5930: 1981 (Page 38) 

Values of intake factors (F) for various conditions, 
Cases (a)-(f), are given in Figure 7 of BS 5930:1981 (p 36): 

Assumed condition: Case c ,hence: 
F = 2*PIXLlloge[(2LID) +{I  +((2L)^21Dl1"0.51 
i.e. F = 1.8870 im) 
and A = 0.0314 (mA2) 
and T = 72 (mins); (see graph of 

log HIHo v Time.) 
hence, k = 2.3E-05 mls 

Notes: 

Sheet 1 of 2 GSI 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

TYPE OF TEST: RISING HEAD 

:ONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 6 TEST #: 3 
DATE: 29-7-02 

HEAD RATIO (loa scale) v. ELAPSED TIME 

1 .oooo 

0 2 4 6 8 10 12 14 16 18 20 

ELAPSED TlME t (mins) 

Basic Time Lag Factor T = 12 mins 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

CONTRACT: Ballynacarrick Landfill Site 

TYPE OF TEST: FALLING 
Diameter of casing (D): 
Height of TOP of casing above ground level: 
Depth to bottom of casing below ground level (m): 
Depth to bottom of borehole below ground level before test: 
Depth to bottom of borehole below ground level after test: 
Standing ground water level (mbgl): 

BOREHOLE No.: 6 TEST No.: 4 

DATE: 29-7-02 

HEAD 
200  (mm) 

0.80 (m) 
3.70 (m) (Withdrawn to impervious layer) 
4.00 (m) 
4.00 (m) 
0.69 (m) on 29-7-02 

*DATUM:AII depths to water level measured from top of casing.* i.e.SWL 1 .49  m below datum. 

RATIO 

0.5 
0.86 
0.88 

0.9 

0.6567 
0.5821 
0.5224 
0.41 79 
0.3134 
0.2239 
0.1493 
0.0746 
0.0448 
0.0149 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
#NIA 
#NIA 
#Rli'A 
#NIA 
#NIA 
#NIA 
# NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
#NIA 
# NIA 
#NIA 

CALCULATION OF PERMEABILITY OF SOIL: 

Employing Hvorslev formula: k = AIFT 
where: 

k is the permeability of soil 
A Is the cross-section area of borehole casing 
F is the intake factor (see below) 
T is the basic time lag factor as defined 

in Figure 9 of BS 5930:1981 (Page 38) 

Values of intake factors (F) for various conditions, 
Cases (a)-(f), are given in Figure 7 of BS 5930:1981 (p 36): 

Assumed condition: Case C ,hence: 
F = 2*PI*Llloge[(2LlD) + ( 1  + ((2L)A2/D)lA0.51 
i.e. F = 1.2225 (m) 
and A = 0.0314 (mA2) 
and T = 12.5 (mins); (see graph of 

log HIHo v Time.) 
hence, k = 3.4E-05 mls 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

TYPE OF TEST: FALLlNG HEAD 

CONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 6 TEST #: 4 
DATE: 29-7.02 

HEAD RATIO (loa scale) v. ELAPSED TIME 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

CONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 

TYPE OF TEST: FALLING HEAD 
Diameter of casing (D): 200 
Height of TOP of casing above ground level: 0.00 
Depth to bottom of casing below ground level (m): 4.70 
Depth to bottom of borehole below ground level before test: 5.00 
Depth to bottom of borehole below ground level after test: 5.00 
Standing ground water level (mbgl): 0.69 

6 TEST No.: 5 
DATE: 29-7-02 

*DATUM:AII depths to water level measured from top of casing.* i.e.SWL 

(mm) 
(rn) 
(m) (Withdrawn to impervious layer) 
(m) 
(m) 
(m) on 29-7-02 

TIME 
ELAPSED 

(rnins) 

0 .69  m below datum 

CALCULATION OF PERMEABILITY OF SOIL: 

WATER 
LEVEL* 

(rn) 

Employing Hvorslev formula: k = AIFT 
where: 

k is the permeability of soil 
A is the cross-section area of borehole casing 
F is the intake factor (see below) 
T is the basic time lag factor as defined 

in Figure 9 of BS 5930:1981 (Page 38) 

Values of intake factors (F) for various conditions. 
Cases (a)-(f), are given in Figure 7 of BS 5930:1981 (p 36): 

HEAD 
H 

(m) 

Assumed condition: Case C ,hence: 
F = 2*PIXL1loge[(2LID) + ( I  + ((2L)^2ID))*0.51 
i.e. F = 1.2225 (m) 
and A = 0.0314 (m"2) 
and T = 6.5 (mins); (see graph of 

log HIHo v Time.) 
hence, k = 6.6E-05 mls 

HEAD 
RATIO 
HlHo 

1 Sheet 1 of 2 GSI 
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VARIABLE HEAD PERMEABILITY TEST (BOREHOLE) 

TYPE OF TEST: FALLING HEAD 

CONTRACT: Ballynacarrick Landfill Site BOREHOLE No.: 6 TEST #: 5 
DATE: 29.7.02 

HEAD RATIO (10s scale) v. ELAPSED TIME 

1 .oooo 

0.0100 
0 10 20 30 40 50 60 70 80 90 
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Basic Time Lag Factor T = 6.5 mins 
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