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1.0 SITE SUMMARY 

Cork County Councils Environment Directorate completed a Tier I report and risk 
assessment on Clonakilty Landfill in September 2007. The Tier I assessment was 
completed in accordance with the EPA CODE OF PRACTICE Environmental Risk 
Assessment for Unregulated Waste Disposal Sites. The Tier I Report showed 
Clountreem Landfill to be a “High Risk” site (see Appendix 1). 

A Tier I1 Exploratory Investigation was organised for this site in October 2009. The 
purpose of the Exploratory Investigation was to confirm the initial conceptual site 
model (CSM) prior to the designing of the Main Investigation programme (in 
accordance with 5.3.2 of the Code of Practice). Following the Exploratory 
investigation a main investigation was designed and completed in accordance with the 
EPA Matrix (see Appendix 2) in November 2009. 

2.0 SITE INTRODUCTION 

Clonakilty Landfill is located approximately 500m South East of the centre of 
coast road to Inchadonny Island). 
Ha. 

Location of Clonakilty LandfU 
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2.1 Surrounding Land Use 

The landfill is on the immediate outskirts of Clonakilty Town and adjacent to 
Clonakilty Bay. The land to the west of the site is a GAA grounds but has been sold 
and is currently being developed (into shops and apartments). Clonakilty Sewage 
Treatment Plant is located over Area B and there is a tourist attraction called the 
“Model Railway Village” located over area C (see above photo for locations). There 
is Agricultural Land to the south west of the landfill. 

2.2 Site History 
This site has been used for waste disposal S. ad 

on the foTeshore was granted by the Department of Transport and Power’. Waste was 
placed on the foreshore and was gradually extended out over the years. J 

operated official1 y by t h ~ r n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ h o l d  

A+- ,I,,,A -_ q d h  c ~ L . . , , ~ ~ ~ ,  i aaa 

2.3 Tier I SPR Linkage Score 
The table below shows the Tier I linkage scores for Clonakilty. 

SPR 1 = P SPR 2 =  

1 n5 i5n Human F 
Lmm. 

C i i m a r >  SPR 11 = 175 250 

Table 2.1: Tier I Source Pathway Receptor Linkage Scores 

‘ The Tier I linkages of concern are SPR 8 Leachate to Surface water, SPR 9 Leachat 
to the adjacent Surface Water Dependent Terrestrial Ecosystem and SPR IO & 1 1 
1,andfill Gas iisk to the buildings on the site. 
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2.4 Tier I Conceptual Site Model 
The diagram below shows the Tier I Conceptual Site Model for Clountreem. 

Conceptual Site 
Modtl 

LandndEuI: CloaaMlty 
S l o R d :  O Z M '  
Dltfflon: Welt Cork 
Arm: Cbnaljla 

Sonrm: 

Waste Body 

Rlcmrots: 
Groundwarer 

i 

Fig 2.1: Clonakiity CSM 

3.0 TIER I1 SITE INVESTIGATION 

3.1 OBJECTIVES 

The main objective of the investigation was to collect sufficient information to 
confirm the Tier I conceptual site model. 

The objectives are summarised as follows: 
Characterise the waste on site 
Delineate the lateral and vertical extent of the waste 
Determine the depth and composition of any capping layer 
Determine the subsoil type, thickness and permeability 
Confirm if the Tier I Conceptual Site Model is valid (and adjust if required) 
Show if there is evidence of the landfill causing any environmental impacts 

3.2 SITE INVESTIGATION METHODOLOGY 

The site investigation included the following elements: 
Excavation of Trial Pits throughout the site 
Collection and Analysis of Surface Water Samples 
Collection and Analysis of Leachate Samples 
Collection and Analysis of the Waste 
Window Sampling of the waste 

6 
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Installation of Gas WelIs 
Installation of Leachate Wells 

Ecology Survey 
Gas Monitoring 

Completion of a Site Survey 

3.3 ON SITE INVESTIGATIONS 

The site investigation comprised the use of a JCB to dig 6No. Trial Pits over the site. 
As the site is currently being used as both a Sewage Treatment Plant and a Model 
Railway Village f j M j ’ * $  ra standhg so the locations 
available for trial pitting were limited. The excavations were supervised and logged 
by a Cork County Council Environmental Engineer, Dr Cormac 0 Suilleabhan. Each 
Trial Pit was logged in accordance with BS5930. Trial Pit locations can be seen 
below. 

No Trial Pits were excavated in Area A because this area is not under Cork County 
Council ownership and the Developer was out of the country (and pelmission could 
not be secured to enter). Borehole logs from the planning application on this site were 
used as part of the information gathering on this site however (and have been included 
as a source of information in Appendix 3) 

7 
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3.4 ON-SITE OBSERVATIONS 

3.4.1 Waste Characterisation 
ly minor 
B). The 

majority (>95%) of the material excavated in Area B was composed of clay, stones 
and boulders. The types of waste encountered included tarmac, cIay piping, boulders, 
blocks, metal, plastics, glass, papers, tyres. (See Trial Pit Logs in Appendix 3). Trial 
Pit photos can be seen below: 
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. 4yL.J 

j 

Trial Pit No.2 

"1 P 

P 

7 ,.( 
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I 
Tier 11 Site Investigation Report for Clonnkilty Landfill 

a 
rrial Pit No3 
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I 
Trail Pit No.6 

3.4.2 Lateral and Vertical Extent of the Waste 

Lateral: The trial pitting showed that the majority of the waste found was in Area C 
of the site (i.e. Model Railway Village). Only minor amounts of waste were found in 
Area B (i.e. Sewage Treatment Plant Area) which agrees with the information 

ring Tier I th ea B 
uring the c 

~ 

3.5 ASSUMPTIONS 

3.5.1 Assumption No. 1: The Majority of the Waste in Area B was moved to Area 
C during the construction of the Sewage Treatment Plant: 
Photos and interviews held during the Tier I Risk Assessment indicate that the waste 
was removed from Area B and moved to Area C during the construction of the 
Sewage Treatment Plant in 1986. Imported fill was then used to fill in the areas 
around the sewage tre 

va-inor amounts o 
treatment plant bclow). 
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',. -2 . * 
. U  

I 
hero NO. 1 rrom iruo snowing consirucuon 01 Dewage 1 reairnenr mint 

r. 

t 

I 

7% 

Photo No. 2 from 1986 showing construction of Sewage Treatment Plant 
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3.5.2 Assumption No. 2: Waste in Area A is estimated to be over 40 Years old 
(i.e. Pre-1970's) and is composed mainly of inorganic waste. 

unofficial landfill site from the 1950's to prc 1970. A geotechnical investigation of the 
GAA Pitch (which includes part of Area A) was conducted by the developer as part of 
the planning process for the new development on these lands. The borehole logs show 
waste at locations BH2 & BH3A and that the waste that was found was largely 
composed of inert waste such as fragments of bricks, glass, wood and some plastic. 
No waste was found at other locations (apart from some blick at BH1). See locations 
of boreholes below (copies of borehole logs are included in Appendix 3): 

Interviews held druin,o the Tier I risk assessment indi - a d F B f L  

Fig 3.2: Borehole locations in GAA Grounds (Area A shown in red) 
Investigation part of planning application 
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3.5.3 Assumption No. 3: 
installation of an Impermeable Geo-membrane surrounding all areas of the 

to the 

Landfill 
me 

_- - ‘I 
I - 

m 
’hot0 No. 3 trom lY86 snowmg construcuon of sewage Treatment riant 
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3.6 SAMPLING AND ANALYSIS 

Tier 11 Site Investigation Report for Clonnkilty Landfill 

3.6.1 Surface Water 
Clonakilty Landfill i 
(see CSM Plan below). 

I 

Fig 3.3: Conceptual Site Model Plan 
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~- 
*landfill is also adjacent to an SAC, NHA arid an SPA. 

3.6.2 Surface Water Samples 
3No. Surface Water samples were taken from the estuary/ river on Monday 2"d 
November 2009. Samples were collected and stored in accordance with BS 6068 - 6.6 
Guidance on sampling of rivers and streams. Frill laboratory chain of custody 
documentation was completed and samples dispatched to the chosen laboratory 
(Certificates of Analysis can be seen in Appendix 4). Samples were tested for major 
and minor suites in accordance with the EPA Guidance Matrix (See Appendix 2). 

See sample locations below: 

Y 
rr r 

Fig 3.3: Surface Water and Groundwater Sample Locations 

A small seephpring that flows from the side of the landfill (area C) was also tested. 
This sample was labelled Groundwater Sample No.1 (GW1) and is shown on the 
location map above. 

Surface Water Sample No.1 and Groundwater Sample No. 1 were taken when the tide 
was low (1 lam). Surface Water Sample No.2 (3pm) and No.3 (4.30pm) were taken at 
high (or close to) high tide. Tide tables are shown below: 

17 
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'. , 

..I .. 

' P I  ._  

' P I  ._  

0.1 
1.3 
c0.21 
2.2 
1.7 
4 
1.7 
35.2 
c0.03 

I_ 

31 1.8 

2.9 
1.7 I 

571.5 392.9 
c0.03 
i 

rtr;sa 
201.33 --- 

0.098 
co.05 
0.38 

<0.01 
Ct 
co.01 
<0.28 
cl 
c1 
101 
142 

Note: 
J Standard where hardness of water is = 100mgiL CaCO, 

able 3.1: Surface Water Results 

increases in Ammonia and Iron above the Environmental Quality Standards are 
indicated in the above table. Lead levels of 12.5ug were also observed in the 
groundwater sample although the volume of this source was very small (c1 Uminute). 

It is possible that the landfill is having some minor impact on the surface water 
quality. A Quantitative Risk Assessment will give a clearer picture of the impact the 
landfill is likely to be having on the adjacent surface water quality. 

3.6.4 Leachate Sample Results 

1 No. Leachate samples was taken during the trial pits on the 2'ld November 2009. Two 
en following the installation 
ee section 4.2 below for we1 
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Leachate 1 
Leachate 4 
Leachate 7 

The leachate samples were taken was taken froin the followiiig locations: 

Trial Pit No. 2 
Leachate Well No.4 
Leachate Well No.7 

Leachate was tested as per table C2 of the EPA Landfill Monitoring Manual 2003 for 
Leachate (as perEPA Matrix, Appendix 2). See mults below: 

Table 3.2: Leachate Results 

3.4.6 Interpretation of Leachate Results 
Ammonia concentrations averaged 52rng/L over the 3No. locations tested. Leachate I 
showed up much higher values compared to the other locations. 

When comparing the above Leachate results to leachates sampled from other landfills 
(i.e. Table 7.1 & 7.2 EPA Landfill Site Design, 2000) 90% of the values a= below 
Median values for the landfills that are in Stage 111 and Stage IV of the degradation 
pmcess. It is also noted that 70% of the values that a= under the Median values are an 
order of 10 below those median values (e.g. Median Value for Zinc from a landfill in 
Stage IV = 780ug, Maximum Zinc value for Clonakilty 50.8ug). I t ~ ~ ~ ~ h t  
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, :* 

:* : 

3.5 Conclusions and Recommendations following Exploratory Investigation 

Conclusions: Only minor amounts of waste remain in the area around the sewage 
treatment plant. During the construction of the landfill waste was moved from Area B 

al Pits 
found on sit d of 

A thick mud layer 
ullu No.,. This layer was logged as a SILTKLAY and is envisaged that it will 

act as a low to medium permeability (K value of loq4 - lom9) barrier between the waste 
and the gmundwater. 

Gmundwater was encounted at varying depths from 0.25m below gmund level (bgl) 
in Trial Pit No. 4 to up to 2.lm bgl in Trial Pit N0.2. The ability of water to drain as 
well as the infiltration levels into the landfill am varied throughout the site (low 
surface water infiltration in many areas due to hard stand covering most of the site). 

&sed on the observations and knowledge obtained in the exploratory investigation it 
was concluded that the higher Risk SPR linkages in the Tier I wem valid and the 
focus of the main investigations was to be 011 these SPR linkages. i.e. SPR No.8 (i.e. 
Leachate to Surface Water via surface water drainage), SPR No.9 (Leachate to the 
Surface Water Body Protected Area via surface water drainage) and SPR No.10 & 11 
Gas migration to the local Human Presence (Lateral and Vertical Migration). 

I 
Recommendations: A Geophysical Survey of the site would not be suitable on this 
site due to the underground services thoughout the site. Window sampling could be 

of 
e 

utilised during the main inves 

4.0 TIER I1 MAIN INVESTIGATION 
4.1 
I 

Tier II Main Investigation Scope 
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4.2 LeachatelGas Well Installation 
The installation of the leachate/Gas Wells were supervised and logged by a Cork 
County Council Environmental Engineer, Dr Cormac O’Suilleabhan. A “Dando 
Terrier Window‘Sanpler” was used for obtaining window samples as well as for the 
installation of the wells. Each well was logged in accordance with BS5930. Well 
locations can be seen below. 

I .  

I 4’ Leachate 
lnstallatlon wtm 

Fig 4.1: Gas & Leachate Well Locations 

__ 
Installation of Leachate Well No.5 
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Installation of Leachate Well No.4 

7 . 

Silt/Clay Layer with shells from Window Sample (Leachate WeN No.4) 
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4.2.1 f i i  es 

Tier I1 Site Investigation Report for Clonakilty Landfill 

80mm diameter window samples of the waste and soil were removed during the 
consti-uction of the leachate aiid gas wells. These were logged in accordance with 
BS5930. Copies of logs can be seen in Appendix 3. Waste was found to varying 

es 

4.2.2 Waste Sample Results 
Two waste samples were analysed during the Tier 11 Investigation. One waste sample 
was taken from the window sample from Gas Well No.2 and the second was taken 
from Trial Pit No.2. 

23 
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Job mfomnce:. Clonakilty 

. . "  m .  ._._.I Table4.2: - . 

4.2.3 Interpretation of Waste Results 
When the above results are compared to the acceptable leaching limit values from 
waste as outlined in "Council Decision of lgth December 2002, establishhg criteria 
and procedures for the acceptance of waste at landfills pursuant to Article 16 of the 
Annex II to Directive 1999/3 1EC" fal' "' inel? 
m forTO~ (at 1 id . 

1Ipl- 

F 
Council Decisior,. 

4.3 Gas Monitoring 

- -i t (as per the above 

4.3.1 Gas Monitoring Methodology 
A GFM 430 Gas Monitoring Unit was used for taking gas samples. This unit is 
calibrated on a regular basis. The gas intake tube to the unit was placed on the well 
head gas tap and the gas tap opened. The gas readings were allowed to stabilise for 1 
nlinute before readings were taken. Gas was monitored over a period of I Month. The 
results can be seen below: 
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4.3.2 Gas Monitoring Results 

Table 4.3: Gas h.zoi,.,- -.ig results Table 4.3: Gas h.zoi,.,- -.ig results 

4.2.1 Interpretation of Gas Results 
High Methane Gas levels were found in 

concerr 
monitoring will be conducted on this site. 

o occasions and in @as 
11. The high readings from Gas Well No.1 area a cause for 

s wZ11 is close to the Model Railway Village building. Further gas 

4.3 Ecology Study 
An Ecology Survey was conducted by Mr Patrick Doherty MSc, MIEEM of Doherty 
Environmental. A copy of the completed report can be found in Appendix 6. 

2No. Mud samples were taken from the bay and analysed as part of this study. Sample 
points can be seen below: 

II 1 - 1  
Fig 4.1: Mud Sample Points 
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The results of the mud samples were used as part of the ecology study (certificates of 
analysis are included i n  Appendix 4). 

The Ecolom Study summary findings are as follows: 
Landfill Site Evaluation: The terrestrial habitats identified within and adjacent to the 
site as listed above are predominantly artificial in nature and do not support a high 
diversity of flora and fauna species. These habitats are considered to be of low 
conservation importance and low ecological value. 

The coastal sea wall bordering the perimeter of the site is characterised by boulder 
mck amour that does not support fauna species. This ailiilcial habitat is considered to 
be of low conservation and ecological value. 

The marine habitats identified adjacent to the site include habitats listed on Annex I of 
the EU Habitats Directive. These habitats include: littoral mud shores which 
correspond to the Annex I habitat mudflats and sandflats not covered by seawater at 
low tide (Code 1140’); estuaries (Code 1130). 

In addition to the Annex I habitats that occur adjacent to the site, Clonakilty Bay also 
supports an internationally important populations of over-wintering Black-tailed 
Godwits and is ranked as the sixth most important site for over-wintering black-tailed 
godwit in Ireland. The Bay also supports a range of bird species listed on Annex I of 
the EU Birds Diixctive, including Little Egret and Bar-tailed Godwit. 

While the results of detailed habitat assessments undertaken in 2005 concluded that it 
is highly likely that Clonakilty Estuary is eutrophic, the presence of a number of 
Annex I habitats and the estuary’s role in supporting internationally important 
populations of birds ensure that the estuary and associated habitats are classified as 
international conservation importance and ecological value. 

Conclusions of Ecology Report: Based on the primary information provided for this 
assessment it was not possible to conclude whether or not the disused landfill site is 
acting as a point s o w e  of pollution to the adjacent Clonakilty Estuary. The nmdts of 
the water quality analysis does not indicate that landfill leachate is having an adveme 
affect on the chemical status of the seawater adjacent to the site. However it is noted 
that many contaminants are poorly soluble in water and accumulate in sediments at 
greater concentration than in the adjacent water column. However the results of the 
leaching test indicate that the leachable content of metals from sediments adjacent to 
the disused landfill site is low. It is noted that the effects of potential pollution on 
biological pai-ameteis adjacent to the site were not undertaken and that when assessing 
the effects of contaminants on the envimnment it is impoi4ant to integrate chemical 
assessments with biological effects data. 
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5.0 RE-ASSESSMENT OF TIER 1 CONCEPTUAL SITE MODEL 

- -  .-. 
I 

with white 
Oan-membniie 

with shells 
un&marh landfill 

Couceptunl Site 
Mock1 

ig 5.1: Revised CSM following Main Investigation 

The CSM was revised following the Tier I1 Exploratory and Main Investigations 

I iith shells under mc 
ial pits and winr tmples showed a mod :r 

areas of the landfill. 
ts of the lan i of Gas 

The depth __ ..__ ch leachate v. 
throughout the site. 'PaGICbck Be 

ind he1 ground level varia msiderably 
lite geo-membrane e 
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6.0 QUANTITATIVE RISK ASSESSMENT 
The CSM completed in the Tier 1 Assessinelit identified leachate and landfill gas as 
the sources; surface waters and humans as the potential receptors. The highest 
potential linkage scores were for SPR 8 (70%), SPR 9 (70%), SPRlO (70%) and 
SPRl1 (70%) and the overall site classification was ‘High Risk’. 

The objective of the Tier 2 assessment was to establish if the SPR linkages identified 
in the Tier 1 actually existed. The Assessment identified that only SPR 10 and 11 
remained as High Risk and that a Quantitative Risk Assessment was required to assess 
the Landfill Gas Risk at the site. 

6.1 Potential Sources 

6.1.1 Waste Body 
The Tier 1 assessment indicated that waste had originally been deposited in three 
areas at the site (A, B and C). The Tier 11 Site Investigations identified that the waste 
in Area A is over 40 years old and presents minimal risk. Only minor amounts of 
waste remain in the area around the sewage treatment plant (Area €3) as duiing the 
construction of the treatment plant, the waste from this area was moved to Area C (i.e. 
Model Railway village). The waste in Area C comprises typical mixed domestic and 
commercial waste. 

Waste was encountei.ed to a depth of 4.2111 below ground level. No VOCs were 
detected during the field investigations. A thick alluvial mud layer was found beneath 
the waste. This layer is described as SILT/CLAY, which typically has a low to 
medium permeability (K value of l o 4  - 1 Oq9) and acts a barrier between the waste and 
the underlying aquifer. 

6.1.2 Leachate 

The quality of the leachate samples collected from the boreholes and trial pits indicate 
that the waste is likely to be in late Stage IV or Stage V (Aerobic Stage) of the 
biodegradation process. 

6.1.3 Landfill Gas 
During the Tier 2 Site Investigation, landfill gas levels exceeding the Department of 
the Environment Guidelines of 1% for Methane and 0.5 % for Carbon Dioxide were 
detected. High methane levels were found in Gas Well No.1 on two occasions (26.7 
- 33.5%) and in Gas Well No. 3 on one occasion (15.3%). 

28 
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The high readings at Gas Well No.1 was a cause of concern, as this well is close to the 
Model Railway Village building. 

Subsequent monitoring was undertaken in all the leachate and landfill gas wells in 
March 2010. While the levels detected in Gas Well No 1 had reduced (9.6%), they 
were still a cause of concern. Carbon dioxide was also detected in Gas Well 1 (2.5%) 
and 2 (1.3%). Elevated methane (5.7% and 3.8%) and carbon dioxide (4.6% and 
3.7%) were also’detected in Leachate Wells No. 5 and 6 respectively. 

6.2 Po ten tial Pathways 

To establish the pollutant linkage, a pathway or pathways to a receptor must be 
identified. This is the route by which a hazard can move toward the receptor. The 
pathways may allow the passage of a hazard in any of its three basic phases or in a 
conibination, i.e. as a liquid as a solid or as a gas. Potential pathways for the site are 
shown in Table 7.1. 

Potential Pathway Route 

~ 

.- 

Leachate migration from the landfill discharging into the Feagle River 
estuary and Clonakilty Bay 

Table 6.1 Potential Pathways 
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6.3 Potential Receptors 

Potential receptors are identified in Table 7.2 below: 

Surface Water The Feagle River Estuary 
I 

Groundwater 1 Bedrock Aquifer beneath the site I 
Human 
Bei ngs/Ani iimls 

Occupants in the Railway Village Offices and Visitor Centre 
I 

Table 6.2 Potential Receptors 

6.4 Pollution Linkage 

Potential hazards, pathways, and receptors have been identified at the site. For a risk 
to pose a significant t h a t  to a receptor, a linkage via a pathway must be established. 

6.4.1 Surface Water 
Leachate generated in the waste mass has the potential to inigrate laterally from the landfill 
into the Estuary. Three surface water samples were collected during the Tier TI site 
investigations (SW-1,2 and 3). SW-1 is located downstream of the landfill in the Estuary, 
with SW-2 adjacent to the landfill close to the mouth of the Feagle River, while SW-3 is just 
upstream of the landfill in the River Feagle. 

The monitoring results indicated that while the water quality in the river is impacted, the 
source of the impact appears to originate upstream of the landfill site. 

During the Tier U Site Investigations no direct drainage was observed between the landfill 
and the Estuary. A substantial portion of the land area where waste is present i.e. Areas B and 
C is covered by hardstanding therefore rainfall infiltration is liinited and the pathway from the 
landfill to the estuary is greatly inhibited. 
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The ecological assessment of the Estuary coiicluded leachate is not having an adverse affect 
on the chemical status of the seawater adjacent to the site. It also noted that niany 
contaminants are poorly soluble in water and accumulate in sediments at greater concentration 
than in the overlying water coluiiin. The ecology report also concludes that the results of the 
leaching test indicate that the leachable content of metals from sediments adjacent to the site 
is low. Terrestrialhabitats on or adjacent to the site were considered to be of low conservation 
importance and low ecological value. The surface water monitoring data indicates that the 
landfill is not having a significant impact on the Estuary, however impacts from other point 
sources upstream of the landfill inay be impacting on the ecological status of the Estuary. 

6.4.2 Groundwater 
The bedrock aquifer is characterised by the GSI is classified as a locally important 
(LI) being productive in local zones. This means groundwater flow paths are 
generally short 10s to 100s of metres at most and that there is shallow groundwater 
discharges to the Estuary. 

There are no groundwater abstraction wells within 500m of the landfill site. The Tier 
I1 Site Investigation identified the presence of silt/clay layer beneath the waste (This 
clay layer greatly inhibits the vertical migration of leachate to the bedrock aquifer). It 
is also likely that groundwater in this area is at best brackish given its proximity to the 
sea. The groundwater pathway is not considered to be significant. 

6.4.3 LanNill Gas 
Elevated methane and carbon dioxide levels persist in Gas Well 1 and 3, Leachate 
Wells 5 and 6, with lower levels in Gas Well 2. Gas Well 3 and Leachate Wells 5 and 
6 are at a distance from the buildings in areas that are landscaped. Landfill gas can 
vent to the atmosphere in these areas, thereby reducing the potential for the build up 
of gas pressures within the waste, which is the diiver for gas nligration. 

Gas Wells 1 and 2 are located close to the Model Railway Buildings (Figure 4.1) in an 
area that is primarily covered by buildings and paving. Therefore the potential exists 
for landfill gas build up and migration into services adjacent to or within the 
buildings. To assess the risk of landfill gas build up, monitoring was undertaken 
within the Model Railway Building and along electrical service ducts. A copy of the 
report that was completed can be found in Appendix 8. No methane or carbon dioxide 
was detected at any of the monitoring locations within the building (apart from 0.2% 
CO2 in one of the urinal drains). . 

To further evaluate the risk posed by landfill gas, an assessment of the building 
construction was undertaken by Cork County Council. There appears to be a layer of 
granular material extending beneath the entire building footprint, the external seating 
areas and the model railway line, as indicated in  the photos below. 
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While the thickness of the granular layer is not known, it should provide a pathway 
for gases to vent to atmosphere, and it is probable that this has reduced the risk of 
landfill gas build up in the underlying waste. The monitoring carried out to date 
inside the buildings has not identified the presence of landfill gas, however the 
monitoring should be conducted on a quarterly basis to confirm the absence of gas 
within the structure. 

It is recommended that no future works are carried out that might seal off the granular 
layer and reduce its potential to act as a ventilation pathway for the gases. 

I 

Photos showing Hard Core Gravel Fill in front of Model Railway Building 
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7.0 CONCLUSIONS AND RECOMMENDATIONS FOR 
TIER I1 MAIN INVESTIGATION 

7.1 Conclu sioiis 

Risk Category -The Tier II Exploratory Xiivestigatioii showed that there is no major 
contamination within Clonakilty Landfill (i.e. the waste is largely inert). There was no 
direct drainage connection found between the landfill and the acljacent sui-face water 
body. This has reduced SPR No.8 and No.9 to a Low Risk (fmm a pnevious high risk) 
following a Re-iun of the SPR Linkage scores. The Landfill Gas Risk (i..e SPR No.10 
& 1 1) mmains high following the measunement of high methane levels fmm two of 
the gas wells during the gas monitoring period. 

Landfill Gas - High Gas levels were found in Gas Well No. 1 and Gas Well No.3. 
The risk fiom landfill Gas remains high following the Tier II Investigation. 

Grozmdwater - The risk to the groundwater is considered to be low. The Tier I1 
Exploratory Investigation showed that there is a low to medium permeability 
SILTKLAY layer under the landfill. 

SPA, SAC, NHA - The risk to the adjacent protected areas from the landfill has been 
reduced following the on site investigations. This is primarily due to no'direct 
drainage connection being found between the landfill and Clondcilty Bay. Although 
high levels of Ammonia were found in sui-face water samples it is concluded that 
these levels are likely to be from other sources (to be confirmed by a QRA). 

Szirface Wafer - The risk to the adjacent surface water from the landfill has been 
reduced following the on site investigations. This is primarily due to no direct 
drainage connection being found between the landfill and Clonakilty Bay. Although 
high levels of Ammonia were found in suiface water samples it is concluded that 
these levels are likely to be from other sources (to be confirmed by a QRA). 

Quantitative Risk Assessnient Findings - The QRA indicates that the only 
significant Source-Pathway-Receptor linkage existing at the site is for landfill gas. 

While levels of carbon dioxide and methane exceeding the DOEH&LG guideline 
limits were detected in monitoring wells close to the Model Village Buildings, 
monitoring of the electrical ducts in the buildings and in the indoor areas has not 
detected either methane or carbon dioxide. 

I 

The buildings appear to have been founded on a granular foundation that extends 
outside the building footprint. This granular foundation appears to act as a pathway 
for the ventilation of landfill gas thereby minimising the risk of landfill gas build up 
within the building services or within the building. 
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Given that the building design appears to provide the necessary mitigation measures 
to minimise the landfill gas risk no further remedial measures are considered 
necessary. 

7.2 Recommend ations 

It is recommended that monitoring be conducted on a quarterly basis in service ducts 
and within the buildings to coilfirm the absence of landfill gas. 

It is recommended that no future works are carried out that might seal off the granular 
layer and reduce its potential to act as a ventilation pathway for the gases. 
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