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1.     INTRODUCTION 

 

 

 

 

 

This is the ninth Annual Environmental Report (AER) for Marlinstown Landfill, Mullingar, 

County Westmeath, which is operated by Westmeath County Council (Council).  The AER is 

prepared in response to Schedule E of Waste Licence W0071-02 issued to the Council by the 

Environmental Protection Agency (Agency) on 9
th

 January 2004. 

 

 

The AER describes the site activities for the period from 1
st
 January 2009 to 31

st
 December 

2009 and complies with the Agency’s direction that the reports should be submitted within 

one month of the end of the reported year. The content of the AER is based on Schedule G of 

the Waste Licence W0071-02.  

 

 

It should be noted that disposal of all waste at Marlinstown Landfill ceased on the 31
st
 

December 2002 in accordance with Waste Licence (W0071-01). Recycling at Marlinstown 

and the acceptance of Household Waste from private vehicles for transport off-site for 

disposal at Ballydonagh Landfill, Athlone, Co. Westmeath, ceased on the 13
th

 January 2007. 

 

 

The facility address is: - 

 

Marlinstown Landfill, 

Marlinstown Bog, 

Mullingar, 

County Westmeath. 

 

 

The Council’s Address is: - 

 

Westmeath County Council, 

County Buildings, 

Mullingar, 

County Westmeath. 
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2.     SITE DESCRIPTION 

 

 

 

 

 

2.1 Waste Management Activities 

 

Westmeath County Council ceased accepting waste for disposal off-site and recycling at the 

Civic Waste Facility on January 13
th

 2007.  

 

 

 

2.2 Total Quantity of Wastes Accepted 

 

 

There was no waste accepted at Marlinstown Landfill in 2009. No Inert Cover Material was 

accepted at the site as a stockpile from previous years is available on-site for future restoration 

works. 

 

 

 

2.3 Calculated Remaining Capacity of the Site 

 

The landfill had been in operation between 1963 and the 31
st
 December 2002.  The facility 

occupies an area of some 9 ha (22 acres). It is estimated that the total volume of waste 

disposed at the site was approximately 461,500 tonnes. The remaining capacity for the landfill 

is zero. 

 

 

 

 

 

2.3.1 Waste Deposition 

 

Waste deposition is not taking place at the facility as the final capping has been placed 

on the landfill (Phase 1). Waste was placed in a manner to facilitate the achievement of 

the proposed restoration profile of the site.   In the areas where filling was required to 

achieve the required grade the waste was placed and a bulldozer was used to level and 

compact the soil/subsoil in layers. 
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2.4 Local Environmental Conditions 

 

2.4.1 Meteorological Report 

 

A meteorological report for the period January to December 2009 for the 

meteorological station at Mullingar is included in Appendix 1.  The report includes 

daily rainfall, air temperature, wind (speed and direction), relative humidity, barometric 

pressure, monthly evaporation and potential evapotranspiration totals.   
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3.     EMISSION MONITORING & CONTROL 

 

 

  

 

 

The Council carries out an environmental monitoring programme at the facility to assess the 

significance of emissions from site activities. The monitoring programme includes 

groundwater, surface water, landfill gas, leachate and dust. With the agreement of the EPA 

the requirement to monitor noise is no longer necessary. The results of all monitoring carried 

out in the reporting period have been submitted to the Agency. An overview of the monitoring 

results for the reporting period, and comparisons with previous monitoring results, are 

presented in this section.  The results are discussed in the context of the impact of the 

emissions on the environment and compared with available data on background and or 

ambient conditions.   

 

 

3.1 Groundwater  

 

3.1.1 Site Geology & Hydrogeology 

 

The subsurface at the site is composed of peat, which ranges in thickness from 1 metre 

(m) in the North West of the site to 8.5 m in the north east of the site. The peat is 

underlain by glacial tills ranging in thickness from 4.3 m to19.7 m.  In the north of the 

site there is 10m thickness of coarse gravels.  The overburden overlies the bedrock, 

which comprises Waulsortian limestones, basinal limestones and mudstones of the 

Tobercolleen formation.   

 

 

The basinal limestones underlying the western half of the site and the Waulsortian 

limestones underlying the south-eastern corner of the site are classed as a ‘locally 

important aquifer-generally moderately productive’.  The mudstones underlying the 

eastern part of the site are classified as a ‘poor aquifer-generally unproductive except 

for local zones’.  

 

 

The groundwater flow in both formations is generally from the southwest to the 

northeast.  There is local mounding of the shallow groundwater beneath the landfill.  

 

 

 

3.1.2 Monitoring Locations 

 

The Council monitors groundwater quality in 10 monitoring wells in the general 

vicinity of the site.  The wells are located in the overburden and the bedrock aquifers up 

and down gradient of the site.  The well locations are shown on Figure 1 in Appendix 2. 

 

Wells BH31 (Deep) and BH32 (Shallow) are up gradient of the site on the southern side 

of the Mullingar bypass.  BH2 (S) and BH1 (D), although located up gradient, are 
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considered to be within the zone of influence of the landfill due to proximity and the 

effect of localised mounding of the shallow groundwater beneath the landfill.   

 

 

The perimeter wells BH3 (D) and BH4 (S) (replacing BH9 (D) and BH10 (S), damaged  

during capping works) are considered as down gradient due to the localised mounding 

of the shallow groundwater beneath the site.   

 

Wells BH 13 (D), BH14 (S), BH15 (D) and BH16 (S) are all down gradient and located 

at some distance from the site. 

 

 

3.1.3 Monitoring Programme 

 

Groundwater levels are monitored at monthly intervals.  Water quality is monitored at 

quarterly and annual intervals for a range of different parameters.  The range of analysis 

is as specified in Schedule D (table D.5.1) of the Waste Licence and includes pH, 

electrical conductivity, organic, inorganic and metals/ non-metals parameters.  The 

sampling and analysis is carried out in accordance with recognised quality assurance 

and control procedures. 

 

 

The full details of all the monitoring events including the sampling techniques, 

analytical methods and results are included in the monitoring reports submitted to the 

Agency.  Summary tables of all of the data and graphs of indicator parameters are 

included in Appendix 2. 

 

 

3.1.3.1 Groundwater Levels 

 

The groundwater level data confirm the direction of groundwater flow in both the 

overburden and the bedrock is locally generally northwards, and that there is 

localised mounding in the overburden in the area of the site. 

 

 

3.1.3.2 Groundwater Quality 

 

The monitoring data for the up gradient wells BH31 (D) and BH32 (S) indicate 

good quality water with little variation throughout the year. Elevated levels for 

TOC, 19.6mg/l and 18.7mg/l respectively, were recorded for both samples in Q2. 

The levels were less than 10mg/l at these locations for the remainder of the year. 

The Ammonia levels were all less than 0.15mg/l N, indicating good quality water. 

The Chloride results were in the range of 8mg/l Cl to 16mg/l Cl for both 

monitoring locations which is less than the typical value for Irish groundwaters of 

20mg/l Cl. 

  

The water quality was somewhat uncertain in the up gradient wells BH1 (D) and 

BH2 (S). The ammonia levels in both wells were less than 0.03mg/l N which 

indicates good quality, however, the ranges for TOC (2.9 to 43.5mg/l) and 

Chloride (61 to 160mg/l Cl indicate less satisfactory quality.  This may indicate 

that the landfill is impacting on this location.  
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The data for the perimeter wells BH3 (D) and BH4 (S) show that the improvement 

noted last year on previous years continued. There were 2 high readings in 

shallow well BH4 for the ammonia, 4.82mg/L N in Quarter 1 and 7.8mg/l N in 

Quarter 2. All the other figures were less than 0.152mg/l N for both sampling 

points. The chloride figures were low, in the range of 10 to 28mg/l Cl. There is 

some impact on the overburden from the site leachate at this location. 

                                                                                                                                                             

In the down gradient locations the poorest quality water is in the deep well BH13 

with the ammonia level particularly high (45.2mg/l) in Q2. It was in the range of 

0.327 to 3.79 on the other 3 monitoring occasions. The chloride levels are also 

high in the range of 25 to 120mg/l Cl. The shallow well BH14 has relatively high 

levels of ammonia, in the range of 0.058 to 4.3mg/l N. The chloride values at 

BH14 (S) are low, less than 22mg/l Cl.  

 

At the 2 other down gradient locations there are some relatively poor readings in 

relation to ammonia, for example BH15 (D) had readings in the range of 0.029 to 

2.14mg/l N while BH16 (S) had readings in the range of 0.033 to 0.9mg/l N. The 

chloride levels are relatively low in the range of 28 to 37mg/l Cl for both wells.  

Overall, the water quality in the down gradient locations is broadly similar to that 

of 2008. The annual groundwater monitoring results are included in Appendix 2. 

 

 

 

 

3.1.4 Estimated Annual and Cumulative Quantity of Emissions to Groundwater 

 

The site is not provided with an engineered lining system but a leachate collection 

lagoon and collection sumps have been constructed and are operating successfully. 

Leachate is pumped to the lagoon and tankered off-site to Mullingar Wastewater 

Treatment Plant for treatment. However, there is the potential for the direct discharge of 

leachate to groundwater.  The groundwater quality-monitoring programme has 

confirmed that leachate is impacting on groundwater quality. 

 

There are two distinct water-bearing formations beneath the site.  The uppermost 

formation is the peat and glacial tills.  The bedrock underlying the tills forms the lower 

formation.  It is considered likely that leachate discharges directly to the upper water 

bearing formation.  However, the thickness and low permeability of the tills retards and 

attenuates the discharge to the bedrock formation. 

 

Leachate also discharges to the site surface water drainage system.  Surface water is a 

potential source of groundwater recharge and as such provides a possible pathway for 

indirect discharge to groundwater.  It is not possible, based on the available information, 

to estimate the recharge contribution of the surface water drainage system to the 

groundwater beneath the site.  

 

 

Estimates of the volumes of leachate generated at the site are discussed in Section 3.3.3.  

It is not possible based on the available information to quantify the volumes of leachate 

discharged directly or indirectly to groundwater.  
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3.1.5 Control Measures 

 

The Council has prepared surface water management, leachate management and 

restoration and aftercare plans for the site that are designed to mitigate the impact on 

groundwater quality.  Details of the plans are included in Section 6.  The Phase 1 Final 

Capping works which included the construction of a leachate collection system and a 

leachate lagoon was completed in 2005.  Phase 2 Capping contract works due to have 

been carried out in the past 2 years have been stalled due to access difficulties at the 

site. This work will go ahead in 2010 as these difficulties have been resolved. 

 

 

 

 

3.2 Surface Water Quality Monitoring 

 

Surface water from the site drains to the Marlinstown stream.  The stream is fed by numerous 

bog drains.  The main stream draining the site runs from east to west along the southern 

boundary before turning north through the western part of the site. It turns west and flows 

along the northern boundary for a short distance before turning northwards again.  The stream 

swings eastwards and flows for approximately 2.6 km to join the Riverstown River.  The 

Riverstown River is a tributary of the River Deel which itself is a tributary of the Boyne.  

 

 

 

3.2.1 Monitoring Locations 

 

The Council monitors surface water quality in 4 locations (SW1, SW2, SW3 and SW5) 

as shown on Figure 1 in Appendix 3. SW1 and SW2 are located on drains upstream of 

the site, SW5 is on the Marlinstown Stream immediately downstream of the site.  SW3 

is also located on the Marlinstown stream approximately 0.7 km downstream of the site.   

 

 

 

3.2.2 Monitoring Programme 

 

The monitoring is conducted at weekly, quarterly and annual intervals in accordance 

with Licence conditions and includes weekly visual inspections and monthly in situ and 

laboratory testing.  The range of analysis is as specified in Schedule D.5.1 of the Waste 

Licence and includes dissolved oxygen, pH, electrical conductivity, and organic and 

inorganic parameters.   

 

 

The sampling and analysis is carried out in accordance with recognised quality 

assurance and control procedures.  The detailed monitoring results are presented in the 

quarterly monitoring reports submitted to the Agency in the reporting period.  Summary 

tables of all of the data graphs of indicator parameters for each monitoring location are 

included in Appendix 3.   

 

 

The sampling point SW1 is upstream on a small drain flowing towards the Landfill 

from the south. The flow is generally low and in summer it can be stagnant. The water 

at this point is sometimes of poor quality. This may be accounted for by the low flow, 
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the occasional stagnant nature of the drain, and the unavoidable disturbance of solids 

when taking the sample. While BOD readings did not exceed 4mg/l on any occasion, 

the level of SS in Q3 was high (262mg/l) and Ammonia N was high in Q2 (1.95mg/l N. 

The sampling point SW2, located on the stream west of the site, is a more representative 

example of upstream water. It has a steady flow throughout the year. The water quality 

is satisfactory and complies with A2 values as set out in the EC (Quality of Surface 

Water Intended for the Abstraction of Drinking Water) Regulations, 1988[S.I. No. 294 

of 1989].  The quality would reach A1 standards were it not for elevated ammonia 

levels on 2 occasions 0.601mg/l in Q1 and 0.240mg/l in Q2. 

  

The water quality at SW5 immediately downstream of the Landfill, while slightly 

inferior to SW2 upstream, is reasonably satisfactory. Parameters such as SS, Chloride 

and BOD would place this location in the A1 quality category. However, due to 2 

elevated Ammonia readings, 2.48mg/l N in Q1 and 2.9mg/l N in Q2 the appropriate 

category would be A3. The further downstream surface water location SW3 is broadly 

similar in quality to SW5 with 2 elevated Ammonia readings (2.48mg/l in Q1 and 

2.9mg/l in Q2) placing it in the A3 category. The improvement noted on previous years 

(slight reversal in 2008) in the downstream sample locations continued in 2009.   

 

The annual monitoring event included a comprehensive range of laboratory analyses as 

outlined in Schedule D of the Licence W0071-02.  All parameters were within the A1 

Category requirements of the EC (Quality of Surface Water Intended for the 

Abstraction of Drinking Water) Regulations 1989 (table 2.2) with the exception of iron 

and manganese. Both iron and manganese met the A2 Category requirements. The 

annual monitoring results are included in Appendix 3. 

 

 

 

3.2.3 Control Measures 

 

         The final capping has been placed on the landfill (Phase 1) and this prevents the ingress 

of water into the waste and effectively reduces the amount of leachate produced. 

Leachate is being pumped from the landfill to the holding lagoon and tankered off-site 

for treatment. Phase ΙΙ capping contract works will cover the old recycling centre area 

and will further reduce the likelihood of contamination of the surface water. This 

capping work will go ahead in 2010 as difficulties with site access have been resolved. 
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3.3 Leachate 

 

Leachate is a contaminated liquid generated when waste comes into contact with water.  The 

sources of the water typically includes rainfall, surface water runoff and groundwater.  At 

Marlinstown the primary source of leachate generation is rainfall.  There may be limited 

surface water infiltration around the margins of the waste. 

 

3.3.1 Monitoring Locations 

 

A total of six leachate collection wells were installed in the landfill mass during initial 

site investigations in 1998 and 1999.  These six monitoring boreholes were identified as 

(BH21 to BH26 inclusive). Due to landfill works up to and during 2004 BH23, BH24 

and BH25 became inaccessible. Because of this five new boreholes were drilled and 

identified as BH27-BH31 inclusive. These were monitored during 2004 and part of 

2005. After all the Phase 1 Capping works were completed BH21 and BH22 were the 

only remaining boreholes of the original network. Gas Extraction Wells GEW31, 

GEW28, GEW25, GEW23, GEW18 and GEW20 have been identified for sampling and 

recording weekly levels of Leachate. Due to damage to the well pipes both GEW18 and 

GEW31 cannot be monitored. 

 

 

 

3.3.2 Monitoring Programme 

 

Leachate levels are monitored weekly.  Leachate quality is monitored at quarterly and 

annual intervals for a range of different parameters. The range of analysis is as specified 

in Schedule D.5.1 of the Waste Licence and includes pH, electrical conductivity, and 

organic, inorganic and microbiological parameters.  The sampling and analysis is 

carried out in accordance with recognised quality assurance and control procedures. 

 

 

The full details of all the monitoring events including the sampling techniques, 

analytical methods and results are included in the monitoring reports submitted to the 

Agency.  Summary tables of all of the data for each location are included in Appendix 

4. 

 

 

 

3.3.2.1 Leachate Levels 

 

The level monitoring did not identify any significant fluctuations in leachate 

levels during the year. Levels in GEW18 and GEW31 could not be determined 

due to pipe damage of the wells.  

 

3.3.2.2 Leachate Quality 

 

Leachate samples were collected from 2 boreholes BH21 and GEW28 and from 

the Leachate Lagoon. The samples were analysed for the range of organic and 

inorganic parameters defined in the Waste Licence W0071-01.  The results are 

consistent with leachate generated at a municipal waste landfill in various stages 

of the waste degradation lifecycle. The COD for the boreholes ranged from a low 

of 285mg/l at GEW21 to a high of 1430mg/l at GEW28.  The Chloride levels 
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ranged from a low of 23mg/l Cl to a high of 2200mg/l Cl. The leachate at the 

Lagoon is not a true sample as leachate from Ballydonagh Landfill had been 

deposited in it some weeks in advance of the sampling. The results were 

somewhat higher than they would otherwise have been.  The COD, Ammonia and 

Chloride levels were 565mg/l, 247mg/l N and 470mg/lCl respectively. For full 

annual monitoring analyses see Appendix 4. 

 

3.3.3 Leachate Volumes 

 

Water balance calculations have been prepared for the period January to December 

2010.  The calculations include a cumulative total for the twelve-month period.  These 

calculations will form the basis for the estimation of cumulative totals over the lifetime 

of the landfill, which will be reported in future AERs.   

 

 

The water balance calculates the volume of leachate generated at the site on a monthly 

basis based solely on rainfall data.  It was considered that the potential for surface water 

infiltration was insignificant.  The water balance methodology is described below and 

the calculations shown on Table 3.2 and 3.3 

The water balance calculations are based on the methodology specified in the Agency’s 

Landfill Site Design Manual.  The calculation used is as follows: - 

 

Lo =  [ER(A) + LW + IRCA +ER(l)] – [aw] 

 

 

Lo = leachate produced (m
3
) 

ER = effective rainfall (m) (Use actual rainfall (R) for active cells) 

A = area of cell (m
2
) 

LW = liquid waste (also includes excess water from sludges) (m
3
) 

IRCA = infiltration through restored and capped areas (m) 

l  = surface area of lagoon (m
2
) 

a  = absorptive capacity of waste (m
3
/t) 

W = weight of waste deposited (t/a) 

 

The meteorological data used was from the meteorological station at Mullingar.  Given 

the history of filling at the site the entire site was included in the calculations.  

Meteorological data is presented in Appendix 1. 

 

Where the evapotranspiration rate was higher than the total rainfall a conservative zero 

effective rainfall was assumed.  In the restored area (70,000 m
2
) the infiltration rate of 

the rainfall was assumed at zero due to the permanent capping being completed on this 

area of the landfill in March 2005, which is in accordance with the EPA Landfill Site 

Design Manual. In the unrestored area (20,000 m
2
 approx) a conservative estimate of 

25% of the annual rainfall figure was used to calculate the infiltration in the temporary 

capped area. The Civic amenity area does not form part of the temporary capped area 

for calculation purposes as it is paved. The 20,000 m
2 

covers the area from the civic 

amenity area to the entrance gate. 

 

The estimated volume of leachate generated for the reporting period is 3599 m
3
 (Table 

3.2).  Cumulative annual figures are given in Table 3.3. The quantity of leachate 

removed off site for treatment in the reporting period is shown in Table 3.1 below.  
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2009 Leachate Volumes Removed from Site.  Table 3.1 

 

Month Volume of Leachate Removed (m
3
) 

 

January  

February 223 

March   

April  

May  

June 191 

July 382 

August 255 

September 227 

October  

November 46 

December 655 

Total 1979 

 

 

 

 

3.3.4 Control Measures 

 

The Council has prepared and implemented a leachate management plan for the site, 

which in conjunction with the surface water management and restoration and aftercare 

plans, is designed to minimise the future generation of leachate and to mitigate the 

impact on surface and ground water quality.  The Phase I Final Capping contract was 

completed in 2005 and the remainder of the site will be permanently capped in 2010.  
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3.4 Landfill Gas 

 

 

Landfill gas is produced during the breakdown of waste within the landfill.  It is a by-product 

of the digestion, by anaerobic bacteria, of the organic component of the waste.  Landfill gas 

comprises a mixture of different gases.  Methane and carbon dioxide (in the ratio of 3:2) are 

the main components, with small concentrations of a wide variety of compounds.  The 

number and ratio of gases at any one time depends on the breakdown process which occurs in 

stages and which is subject to controlling factors.  These factors include: - 

 

• Physical dimension of the site, 

 

• Type and input rate of waste deposited, 

 

• Waste age, 

 

• Moisture content, pH, temperature and density of wastes, 

 

• Application of cover, compaction and capping. 

 

 

 

        3.4.1  Monitoring Locations 

 

The Council monitors landfill gas at 32 permanent monitoring wells (G1 to G32) at 

locations in and around the landfill and in Hamill’s shop. Since May 2006 the Council 

have been monitoring the level of Gas at G26 which is south of the Landfill and to the 

west of the Service Station daily because of gas migration issues. In mid June 2006 the 

Council installed 5 temporary Piezometers (G33 to G37 inc.) around the perimeter of 

G26 to fully investigate the gas migration issue. The Council in collaboration with their 

consultants Fehily Timoney & Company have submitted a proposal to The Agency for 

approval to address this issue and carry out the works in conjunction with the Phase II 

Final Capping works. In October 2007 the Council installed 20 gas monitoring/vent 

wells inside the landfill site and outside the perimeter of the waste body ( Drawing No. 

07-794-EHLoc001). Eleven of the wells are on the south side adjacent to Hamill’s shop. 

It was noted that whilst the boreholes were being drilled that the Methane levels 

adjacent to the filling station significantly reduced and stayed low whilst the wells were 

open prior to fitting of the gas valves. In 2009 the caps were removed from these wells 

for some time but there was no reduction observed in well G26 (G26 is only well in the 

filing station area giving high methane). 

 

 

Monitoring locations G11 to G15 are located in the fill area and have become 

inaccessible due to the engineering works and have been replaced for monitoring 

purposes with GEW1, GEW4, GEW28 and GEW24 (GEW Denotes Gas Extraction 

Well). Monitoring locations G1 to G10 and G16, G17 and G18 are located outside the 

fill area to monitor for the migration of landfill gas from the fill. In October 2009 the 

Council installed 3 extra gas monitoring wells (G58 –G60) in Hamill’s land between 

wells G26 and G27 to check if gas was present in this area. Summary tables of the data 

and well locations are included in Appendix 5. 
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3.4.2 Monitoring Programme 

 

Monitoring is carried out at daily, weekly and monthly intervals in accordance with the 

licence conditions.  Daily monitoring is carried out at Hamill’s shop, at points G16, 

G17, G18, G26 and G33 to G37, and three times weekly at G7, G8 and G9 to monitor 

migration and assess the efficacy of the landfill gas migration barrier installed along the 

southern edge of the fill area. The remaining wells G1 to G6, G10, G11 and G19 to G32 

are monitored monthly. 

 

The monitoring programme includes methane, carbon dioxide, oxygen, temperature and 

atmospheric pressure.  The monitoring results are presented in the summary tables in 

Appendix 5. 

 

 

The data for the wells in the main body of the Landfill confirmed that the waste in this 

area of the site is actively gassing.  The Methane levels in these wells GEW1, GEW4, 

GEW24 and GEW28 are in the range 0 to 68.3%. The Methane levels in wells G10 and 

G11 are much lower (less than 12.3%) than those in the rest of the Landfill. The waste 

in this area of the landfill is older and is consistent with an aged waste with generally 

lower levels of methane.  

 

On the south side of the Landfill the perimeter wells G1 to G5 have Methane levels 

which are generally high (0.1% to 55.9%). This indicates that gas is migrating towards 

the south in this area.  Methane readings of 0 to 0.2% were recorded for well G6 on the 

north-east corner of the site.  

 

A limit of 1% methane applies to any measurements on or adjacent to the facility and/or 

at any point located outside the body of the waste. The data from the points located 

outside the fill (G7, G8, G9 and G32) indicate that gas is migrating to the north margins 

of the fill with Methane levels in the range of 2.5% to 47.9%.  Wells G27 outside the 

site to the south west and G28 outside to the north east have elevated levels of methane 

ranging from 0.5% to 5.7%. High levels of methane gas were observed at G26 outside 

the facility on the southern side, with levels ranging from 2.6% to 40%. At G17 

adjacent to the Esso Service Station methane readings did not exceed 1% and were 

generally less than 0.3%. The presence of elevated levels of gases was not detected at 

the Esso shop. There was no methane detected in the new wells G58 to G60. 

 

A gas fingerprinting analysis was carried out in July to try to determine the origin of the 

gas at G26. The report, carried out by consultants TMS, suggests that the gas may be 

attributable to fuel sources. This report was sent to the Agency in December. 

  

Gas balancing is carried out weekly at the Landfill in order to optimise the flaring 

process and to reduce migration from the site. 
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3.4.3 Landfill Gas Volumes 

 

The Council  submitted to the Agency a report on the feasibility of flaring landfill gas at 

the site. The report included a detailed assessment of the landfill gas generation 

potential of the site, which is summarised below.    

 

 

Estimates of gas volumes generated at the site were made for a thirty-five year period.  

This period extends more than 30 years beyond the operational lifetime of the landfill to 

reflect the continued generation of gas post-closure and the Council’s recognition of the 

need to provide for post-closure landfill gas management. 

 

For predictive purposes Year 1 was taken as 1999.  The estimates were based on the 

following assumptions of waste inputs and landfill gas characteristics: - 

 

Biodegradable waste placed    251,000 tonnes 

 

Annual Biodegradable waste inputs   15,000 tonnes/annum 

 

Lifetime       4 years 

 

Time to reach steady stage production   1 year 

 

Potential future gas production per annum  8.5 m
3
/tonne of waste; years 1-10 

        2.0 m
3
/tonne of waste; years10-40 

 

 

It was assumed that in Year 1 (1999) 251,000 tonnes of the waste placed in the Landfill 

was generating gases, of which 122,500 tonnes was generating 8.5 m
3
/tonne and 

128,500 tonnes at 2 m
3
/tonne.  It was assumed the waste placed in 1999 would not 

begin producing significant volumes of gas until 2000.   

 

 

It was assumed that the annual waste inputs reached steady state gas generating 

conditions within twelve months and that gas generation would not be impacted by 

reductions in moisture content following the placement of the final capping.  Gas 

volumes will gradually reduce over the following 40 years as the biodegradable content 

is depleted and although gas may continue to be produced to year 50, the levels will be 

negligible.  The projected gas yields are presented in Table 3.4.  

 

 

 

3.4.4 Landfill Gas Control 

 

The initial site design did not include for any landfill gas control measures at the site, 

which was consistent with the typical design and operation of small scale landfills 

throughout the country.  Based on the monitoring data the Council was concerned about 

the off-site migration of landfill gas from the southern boundary of the fill.  The Council 

commissioned a risk assessment of landfill gas migration, which confirmed that off-site 

movement presented a risk to properties to the south of the facility.  A copy of the risk 
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assessment report was submitted to the Agency and its findings are discussed in more 

detail in Section 6. 

 

 

The Council constructed a landfill gas cut off and venting trench along the southern 

edge of the landfill.  The trench was excavated in the natural ground to a level below the 

base of the waste.  The southern side of the trench was lined with synthetic liner and the 

trench was backfilled with granular material.  The barrier was installed in September 

2001. The gas-venting trench was covered with a plastic sheet and 300mm of soil in 

May 2002 to prevent ingress of rainwater and gas venting pipes were installed to allow 

gas to vent to atmosphere. A further 10 no. Gas venting wells were constructed under 

Phase I of the Contract works at Marlinstown Landfill in August 2003. 

  

 

 

In addition to the barrier along the southern site boundary, the Council installed an 

active landfill gas collection system as part of the closure and restoration plan for the 

site. In 2005 Phase I Final Capping along with a combined gas/leachate extraction 

system was installed. The capping consisted of a topsoil layer, a subsoil layer, a 

drainage layer, an impermeable layer and a gas collection layer. The combined 

gas/leachate extraction system comprised of installation of 38 gas wells with five gas 

well manifolds and five pumped condensate knockout pots. A new enclosed 750m3/hr 

flare was installed with a programmable logic computer (PLC) and data logging system 

to monitor operation of the gas/leachate system. The gas field was balanced during 2009 

to optimise the flaring system and reduce gas migration from the site. All previously 

installed gas venting wells around the landfill and in the gas barrier were covered with 

phase Ι capping works. In September 2007 the Council also installed a further 20 no. 

gas monitoring wells around the perimeter of the Landfill. This work was carried out as 

part of the site investigation work to determine the gas migration pathway. The 

information gained from the site investigation will be used in the design of the gas 

mitigation measures. For Phase II Final Capping works at Marlinstown the Council 

have submitted proposals to The Agency for approval. Part of these works include 10 

no. additional gas extraction wells to help alleviate the gas migration issue from the 

landfill site. Approval for the SEW has been received from The Agency for the 

proposed works. 

 

A report on the Findings on Marlinstown Gas Pathway Investigation was submitted to 

the Agency along with a position paper to review the specified engineering works for 

Phase 2 final capping. The position paper recommends changing the design philosophy 

to allow passive venting. 

 

 

 

 

 

 

 

 

 

 

 

 





AER 2009 16 of 37 Jan 2010 

 

 

 

 

 

3.5 Noise Survey 

 

At the start of 2008 the Council applied to the EPA for permission to cease noise monitoring 

at Marlinstown Landfill, as the Landfill was closed and therefore, there were no activities 

giving rise to noise. The EPA acceded to this request so there was no noise monitoring carried 

out in 2008.  

 

 

 

 

3.6 Dust Monitoring 

 

Dust is monitored at three locations around the site (D1, D2, and D3) as shown on Figure 1 in 

Appendix 7.  During the reporting period three dust monitoring events were completed in Q1, 

Q2 and Q3. A summary table of the results of the monitoring locations is included in 

Appendix 7. 

 

 

In Quarter 2 there are no results due to organic contamination of the monitoring gauges. In 

Quarters 1 and 3 the results were well below the licence limit of 350 mg/m
2
/day with readings 

in the range of 2 and 259 mg/m
2
/day. It can therefore be concluded that the quality of the 

ambient air in the vicinity of Marlinstown Landfill site is good, as it should be, given that 

there is no activity at the site.  
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4.     SITE DEVELOPMENT WORKS 

 

 

 

 

 

4.1 Engineering Works Undertaken During the Reporting Period 

 

There were no engineering works carried out in 2009. The planned Phase 2 capping contract 

was deferred to 2010 due to access problems. 

  

 

  

4.2 Site Restoration 

 

The Council prepared and submitted to the Agency a Restoration and Aftercare Programme in 

August 2001 (Ref. Section 6).  The Agency accepted the programme subject to a number of 

specified amendments.  The programme involved re-grading existing filled areas and placing 

additional fill to achieve a proposed final waste profile.  Following this the waste was capped 

with a low permeability capping system and seeded. Phase II of the final capping of the Civic 

Amenity area planned for 2009 was unable to go ahead due to access difficulties.  

 

 

 

4.3 Site Survey 

 

A site survey is being submitted with this report in Appendix 7. 
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4.4 Future Developments  

 

 

 

Phase ΙΙ  capping works are scheduled to go to ahead in April 2010.  The capping works will 

include measures to deal with the gas migration from the Landfill. 

 

A site investigation contract undertaken in October 2007 with the installation of 20 gas 

monitoring wells will provide the necessary information on the geology and hydrogeology 

along the Landfill perimeter in the areas of the migration. This information will be used in the 

design of the gas mitigation measures. The location of the additional wells are shown in 

Appendix 7. 

 

 

 

 

 

 

4.5 Resource Consumption 

 

The following resources were used on-site during the reporting period: - 

 

• Electricity (530 kWhr), 

 

 

 

 

4.6 Septic Tank Maintenance  

 

Toilet facilities have been disconnected since the closure of the Waste Transfer Station and 

Civic Amenity Area in January 2007. 
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5.     ENVIRONMENTAL INCIDENTS AND COMPLAINTS 

 

 

 

 

 

5.1 Incidents 

 

During the reporting period there were 13 incidents recorded at the site. Twelve of these were 

in relation to elevated levels of Methane and Carbon Dioxide at some of the wells during the 

monthly and daily monitoring at gas wells G7 to G32 inclusive. The other incident was in 

relation to operation problems with the flare. All Incidents were notified to the Agency. 

 

 

 

 

5.2 Register of Complaints 

 

The Council maintains a register of complaints in relation to the operation of the facility in 

accordance with Condition 10.4 of the Waste Licence.  No complaints were received during 

the reporting period of 2009. 
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6. ENVIRONMENTAL MANAGEMENT PROGRAMME REPORT 

 

 

Report on progress during 2009 towards achieving the Objectives and Targets. 

 

The Environmental Management Programme (EMP) prepared for 2009 contained a schedule 

of objectives and targets and the means for their implementation. 

 

 

 

 

6.1.16.1.16.1.16.1.1 Project 1 Project 1 Project 1 Project 1 –––– Environmental Management System (EMS) Environmental Management System (EMS) Environmental Management System (EMS) Environmental Management System (EMS)    

 

Task 1: Task 1 was assumed to be in order regarding the EMS documentation.  

 

Obtain confirmation from the Agency of the suitability of the proposed EMS 

documentation. 

 

Task 2: This task was completed. 

 

Complete an assessment of personnel training needs by 31/08/2009.   

 

Task 3: This task was completed. 

 

 Establish additional training programme(s) required by 30/09/2009.  

 

Task 4: This task was completed. 

 

Deliver the training programme by 31/12/2009. 

 

Task 5: This task was completed. 

 

Ensure that all procedures prepared as part of the works to meet the other 

Objective and Targets specified in this Schedule comply with all EMS 

requirements including designation of responsibility, performance 

assessment, corrective action and document control. 

 

Task 6  This task was not completed and will be incorporated into the objectives and 

targets for 2010. 

 

 Develop and implement an internal audit procedure to monitor EMS 

performance by 30/06/2009. 

 

 

 

 



AER 2009 21 of 37 Jan 2010 

6.1.26.1.26.1.26.1.2 Project 2 Project 2 Project 2 Project 2 –––– Leachate Collection  Leachate Collection  Leachate Collection  Leachate Collection     

 

 

 

Task 1: This task was not completed and will be incorporated into the objectives and 

targets for 2010 

 

The interceptor drain will intercept leachate migrating from the Civic 

Amenity Recycling Area of the site.  The leachate will be pumped from 

collection chambers located on the drain to the leachate holding lagoon.  The 

leachate interceptor drain will be constructed by 31/10/2009. 

 

 

Task 2: This task is ongoing. 

 

Carry out pumping and draw down trials in the existing leachate extraction 

wells to establish the effectiveness of reducing leachate levels within the 

body of the waste of Phase 1 area. 

 

 

 

 

6.1.36.1.36.1.36.1.3 Project 3 Project 3 Project 3 Project 3 –––– Surface Water  Surface Water  Surface Water  Surface Water ManagementManagementManagementManagement    

 

Task 1: This task was not completed and will be incorporated into the objectives and 

targets for 2010. 

 

The design and construct the swale taking into consideration the existing 

ground conditions.  The swale is constructed outside the leachate interceptor 

drain located around the Civic Amenity Recycling Area of site. The surface 

water interceptor swale will be lined with LLDPE and constructed by 

31/10/2010.  

 

 

6.1.46.1.46.1.46.1.4 Project 4 Project 4 Project 4 Project 4 –––– Restoration of Landfill Areas Restoration of Landfill Areas Restoration of Landfill Areas Restoration of Landfill Areas    

 

 

Task 1: This task was not completed and will be incorporated into the objectives and 

targets for 2010. 

 

Complete installation of low permeability capping system around the Civic 

Amenity Recycling Area of the site incorporating a topsoil layer, a subsoil 

layer, an infiltration drainage layer, low permeability layer and a landfill gas 

collection layer.  The infiltration drainage layer will tie into the perimeter 

surface water swale.  The topsoil element of the cap will be seeded.  The 

capping system for the Civic Amenity Recycling Area of the site will be 

completed by 31/10/2010. 

 

 

Task 2 This task was not completed and will be incorporated into the objectives and 

targets for 2010. 
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 Instillation of two sets of gas wells within the Civic Amenity Recycling Area 

of the site. 

 

Task 3  This task was not completed and will be incorporated into the objectives and 

targets for 2010. 

  

 To carry out mitigation measures for the gas migration from the site in 

accordance with the SEW approved by the agency. 

 

  

Task 4 This task was not necessary as works did not take place. 

 

 Flare was kept fully operational at all times. 

Existing 750m
3
/hr flare and existing gas extraction wells in Phase 1 of the site 

to be kept fully operational during the construction work.  

 

 

Task 5 This task was not completed and will be incorporated into the objectives and 

targets for 2010. 

 

 Every precaution to be taken to ensure that any migration of gas be kept to a 

minimum during the construction work. In particular method statements will be 

required from the contractor to show how capping work will be carried out 

around the existing gas extraction system. 
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7.     OTHER REPORTS 

 

 

 

A report on the Findings on Marlinstown Gas Pathway Investigation June 2008 was submitted 

to the Agency along with a position paper to review the specified engineering works for Phase 

2 final capping. The position paper recommends changing the design philosophy to allow 

passive venting. The Agency agreed with these recommendations.  

 

A report entitled Landfill Gas Collection System Performance was submitted to the Agency in 

December. This report was to audit the performance of the landfill gas extraction system.   

 

 

 

7.1 Restoration and Aftercare Programme 

 

The following programmes and plans will continue to be implemented until all closure works 

have been completed on the entire site. The majority of these reports have already been 

discussed in previous sections of the AER and have been submitted to The Agency. They are 

summarised below. 

 

The Council has prepared a restoration and aftercare plan for the site, which has been 

submitted, to the Agency.  The restoration plan included capping of the Landfill with: - 

 

• Topsoil (150-300 mm), 

 

• Subsoils (700-850 mm), 

 

• Drainage layer (500 mm thick, k 1x10
-4

 m/s), 

 

• Compacted mineral layer (600 mm thick, k <1x10
-9

 m/s) or geosynthetic layer, 

 

• Gas collection layer (300 mm of natural material or geosynthetic). 

 

Phase 1 of the capping works has been completed. SEW approval has been given by the 

Agency for phase ΙΙ capping works. 

 

Following the placement of the cap the topsoil will be seeded with long-term leys suitable as 

poor pasture.  A test area will be planted with a standard meadow grass mixture prior to 

selection of the grass mixture to be used in the overall seeding.  In order to lessen the impact 

of the final profile the site will also be planted with patches of brambles or hedges to break up 

the overall landmass. 
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7.2 Surface Water Management Plan 

 

The Council proposes to install a surface water cut-off drain/swale surrounding the entire site 

to intercept and divert surface water from the body of the waste.  The swale will be lined with 

a geosynthetic clay liner to limit infiltration into the body of the waste.  

 

 

The Council’s proposals for the final shaping and capping of the waste includes for surface 

water control measures.  The final waste profile encourages the shedding of rainwater to a 

series of new perimeter drains.  The capping system includes for a drainage layer, which 

intercepts infiltrating rainfall, and direct it to the perimeter drains.  

 

 

 

 

7.3 Leachate Management Plan 

 

There are no engineered natural or synthetic basal seals in the landfill area.  The Council has 

prepared a leachate management programme that has been approved by the Agency.  The 

programme includes the installation of the perimeter collection drain, extraction boreholes in 

the body of the waste and the provision of a low permeability capping system. 

 

 

The perimeter drains were installed at original ground level, or formation level at which the 

waste was placed and were graded to a fall of 1:200.  Leachate is pumped from the drains at 4 

collection chambers located on the drains to an on-site leachate holding lagoon.  The leachate 

monitoring boreholes will be converted to extraction wells following the completion of the 

site restoration works.   

 

 

The holding lagoon has been provided with a composite lining system comprising a 2 mm 

synthetic sheet, such as High Density Polyethylene (HDPE), overlying a 1m layer of 

compacted soil with a permeability of less than 1x 10
-9

 m/s.  The lagoon is fitted with floating 

aerators to provide on-site pre-treatment of the leachate.  The leachate is removed by a road 

tanker for treatment at a municipal wastewater treatment facility.   

 

The Council has placed a low permeability capping system over the landfill area as described 

in Section 7.2.  Before placement of the capping system the area to be capped was shaped to 

enhance surface water run-off.  The capping system will minimise the infiltration of incident 

rainfall to the waste, which is the primary source of leachate generation at the site. The above 

works have been completed for Phase I capping works. SEW approval has been given by The 

Agency for Phase II capping works.  
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7.4 Gas Risk Assessment 

 

The report identified that landfill gas migration from the site presented a range of moderate to 

high risks to properties around the site, to the on-site buildings, to vegetation and local air 

quality.  The areas of greatest concern were the site buildings, the service station to the south 

of the site, and the properties to the west and south of the site.  The report recommended that 

automatic gas alarms be installed in the site buildings, that further monitoring locations be 

installed and the monitoring frequency increased to allow preventative actions to be taken if 

considered necessary.  

 

 

The Council has acted on the findings of the report.  Automatic gas alarms have been fitted in 

the site buildings and the monitoring frequency increased.  The Council installed a gas 

interceptor and venting trench along the southern site boundary and has incorporated an active 

abstraction and flaring system in the works programme for the restoration and aftercare of the 

site.  The Council has installed 15 additional gas monitoring wells around the fill area in 2002 

and 10 new gas venting wells in August 2003, and 10 new gas extraction wells and open flare 

for the pumping trial in march 2004. Throughout 2005 the council has installed 38 no. gas 

extraction wells and 5 no. combined leachate extraction wells. During June 2006 the Council 

installed 5 no. piezometers to assess the extent of the gas migration on the southern side of the 

landfill and a report was submitted to The Agency.  In October 2007 the Council installed 20 

gas monitoring wells, 11 of which are on the south side, 5 on the North East, 3 on the North 

West and one on the main entrance road between the leachate lagoon and boundary fence of 

the landfill. In October 2009 the Council installed 3 extra gas monitoring wells (G58 –G60) in 

Hamill’s land between wells G26 and G27 to check if gas was present in this area. The well 

locations are included in Appendix 5. 

 

 

 

7.5 Landfill Gas Flaring 

 

Gas pumping and flaring trials were carried by the Council. Following the results of these 

trials a 750m3/hr Flare and 38 landfill wells were installed. The Council have submitted a 

proposal for approval to install 10 no. additional gas extraction wells to help remediate the gas 

migration from the landfill.  

 

 

The gas flow to the flare and the methane concentration have decreased slightly on 2008 

figures. In 2009 the average flow was 170m
3
/hr and the methane concentration was 26.7%. 

 

 

7.6 Environmental Management System (EMS) Documentation 

 

During 2009 the council did not submit any new Standard Operating Procedure to The 

Agency. 
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7.7 Financial Provision 

 

The Agency has not set a date for the establishment of a fund or written guarantee required to 

ensure the implementation of the Restoration and Aftercare Plan as set out in Condition 12.2.1 

of the Waste Licence.  

 

Notwithstanding this, the Council has made provision for the closure and aftercare of the 

facility as follows: - 

 

 

• During 2004, €239,000 was set aside as a restoration fund.  

 

 

• During 2005, €239,000 was set aside as a restoration fund.  

 

 

• During 2006, €239,000 was set aside as a restoration fund. 

 

 

• During 2007, €239,000 was set aside as a restoration fund. 

 

• During 2008 €117,000 was set aside as a restoration fund 

 

• During 2009 €117,000 was set aside as a restoration fund. 

 

 

 

Westmeath County Council has invested over 2.95 Million Euro in Restoration and Capping 

Works to date. 

 

 

 

 



Marlinstown Landfill 

Waste Licence W0071-02 

AER 2008 
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Meteorological Report 
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Marlinstown Landfill 

Waste Licence W0071-02 

AER 2008 
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Marlinstown Landfill 

Waste Licence W0071-02 

Groundwater Monitoring Results 

 

 

2009 Ground Water In-Situ Monitoring 

Q1 

Well ID 

Sample 

ID 

Conductivity 

(µµµµS/cm@20 
0
C) 

Temperature 

(
0
C) 

Dissolved 

Oxygen 

Mg/L O
2
 

Water 

Level 

mbgl 

Odour & Visual 

BH1 

 

859 8 6.54 1.3 No odour, clear 

BH2 

 

864 7 6.09 1.3 No odour, clear 

BH3 

 

460 6 7.18 2.05 No odour, clear 

BH4 

 

672 7 3.44 3.87 No odour, clear, brown 

with suspended solids 

BH13 

 

206 6 3.21 3.4 No odour, clear, light 

brown with suspended 

solids 

BH14 

 

366 8 3.67 3.3 No odour, clear, brown-

orange colour 

BH15 

 

549 7 4.61 2.3 No odour, brown colour 

BH16 

 

463 7 4.58 2.5 Foul odour, brown colour 

BH 31 

 

455 6 8.18 1.8 No odour,clear 

BH32 

 

626 6 6.43 2.0 No odour,clear 

 

Q2 

Well ID 

Sample 

ID 

Conductivity 

(µµµµS/cm@20 
0
C) 

Temperature 

(
0
C) 

Dissolved 

Oxygen 

Mg/L O
2
 

Water 

Level 

mbgl 

Odour & Visual 

BH1 

 

1009 10.1 6.44 1.24 No odour, clear 

BH2 

 

929 10.4 6.9 1.33 No odour, clear 

BH3 

 

456 15.1 6.58 2.07 No odour, clear 

BH4 

 

781 10.3 4.89 2.92 No odour, Light brown 

colour and turbid 

BH13 

 

1403 10.4 5.03 3.32 Foul, clear with yellow 

colour 

BH14 

 

585 10.3 4.12 3.11 Foul, clear with yellow 

colour and few suspended  

BH15 

 

550 9.7 4.87 2.28 Very light smell, yellow-

brown colour 

BH16 

 

485 8.9 5.91 2.53 Foul odour, yellow- 

brown colour 

BH 31 

 

481 10.4 6.52 1.89 None, turbid with few 

suspended solids 

BH32 

 

654 9.0 6.12 2.08 None, turbid with few 

suspended solids  



Marlinstown Landfill 

Waste Licence W0071-02 

Groundwater Monitoring Results 

 

 

Q3 

 

Well ID 

Sample 

ID 

Conductivity 

(µµµµS/cm@20 
0
C) 

Temperature 

(
0
C) 

Dissolved 

Oxygen 

Mg/L O
2
 

Water 

Level 

mbgl 

Odour & Visual 

BH1 

 

681 11.8 8.89 1.2 No odour, clear 

BH2 

 

957 11.5 8.73 1.2 No odour, clear 

BH3 

 

488 12.3 8.78 2.1 No odour, clear 

BH4 

 

808 12.5 5.31 2.9 No odour, dull 

BH13 

 

1528 11.7 6.9 3.5 No odour, dull 

BH14 

 

429 11.6 5.84 3.1 No odour, turbid 

BH15 

 

606 11.4 7.99 1.54 No odour, turbid 

BH16 

 

600 10.9 8.2 2.6 No odour, turbid 

BH 31 

 

471 11.2 8.18 0.7 No odour, clear 

BH32 

 

681 11.8 8.72 4.3 No odour, clear 

 

Q4 

Well ID 

Sample 

ID 

Conductivity 

(µµµµS/cm@20 
0
C) 

Temperature 

(
0
C) 

Dissolved 

Oxygen 

Mg/L O
2
 

Water 

Level 

mbgl 

Odour & Visual 

BH1 

 

802  1.4 1.38 Clear water, no noticeable 

smell 

BH2 

 

806  2.4 0.22 Clear water, no noticeable 

smell 

BH3 

 

451  1.6 2.06 Clear water, no noticeable 

smell 

BH4 

 

682  1.8 2.91 No smell, turbid 

BH13 

 

244  2.4 3.43 Low suspended solids, 

clear, no smell 

BH14 

 

560  2.7 3.16 Yellow colour, some 

suspended solids 

BH15 

 

545  2.5 2.3 Brown colour, some 

suspended solids 

BH16 

 

521  <0.5 2.5 Yellow colour, low 

suspended solids 

BH 31 

 

488  1.5 2.44 Clear water, low suspended 

solids, no smell 

BH32 

 

647  1.4 2.16 Clear water, low suspended 

solids, no smell 
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APPENDIX 4 

 

 

Leachate 

 





Leachate Monitoring 2009

Quarter 1 Sample I D Depth of Leachate (m) Temp C Odour/Visual Appearance

12/01/2009 GEW31 Pipe damaged

GEW28 1.41 18 Foul/ brown colour

GEW25 2.57 16 Foul/ brown-yellow colour

GEW23 1.08 13 Foul/ yellow colour

GEW18 0.00 Pipe damaged

GEW20 1.21 12 Foul/ yellow colour

BH21 1.24 11 Foul/ yellow colour

BH22 4.10 No sample volume

Quarter 2 Sample I D Depth of Leachate (m) Temp C Odour/Visual Appearance

14/04/2009 GEW31 Pipe damaged

GEW28 2.27 13 Strong foul/Yellow colour with SS

GEW25 2.18 11 Strong foul/Yellow colour with SS

GEW23 1.15 15 Strong foul/Clear, Yellow colour with SS

GEW18 Pipe damaged

GEW20 0.15 17.5 Foul/ Black colour and oily

BH21 0.42 11 Foul/ Clear, yellow colour with SS

BH22 0.93 No sample volume

Quarter 3 Sample I D Depth of Leachate (m) Temp C Odour/Visual Appearance

16/07/2009 GEW31 Pipe damaged

GEW28 3.30 20.1 Faint/Light yellow colour with SS

GEW25 2.80 17.6 Faint/Light yellow colour with SS

GEW23 1.00 17.5 Faint/Clear with SS

GEW18 Pipe damaged

GEW20 1.00 15.9 Faint/Black colour with SS

BH21 1.00 15.7 Faint/Clear, Yellow colour with SS

BH22 1.90 No sample volume

Quarter 4 Sample I D Depth of Leachate (m) Temp C Odour/Visual Appearance

GEW31 Pipe damaged

GEW28 12.10

GEW25 11.70

GEW23 7.20

GEW18 Pipe damaged

GEW20 8.30

BH21 5.10

BH22 4.10

Marlinstown Landfill W0071-02
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