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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 9t J anuary 2004.

The AER describes the site activities for the period from 1% January 2009 to 31* 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
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" anuary 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" 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* 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.

AER 2009 2 of 37 Jan 2010



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 t019.7 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

AER 2009 4 of 37 Jan 2010



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), BHI5 (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

AER 2009

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/1 respectively, were recorded for both samples in Q2.
The levels were less than 10mg/1 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/1 CI.

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/1 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/1 CI.

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/1 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

AER 2009

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

3.2

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.

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, SWS5 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

AER 2009

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.1. No. 294
of 1989]. The quality would reach Al standards were it not for elevated ammonia
levels on 2 occasions 0.601mg/1 in Q1 and 0.240mg/1 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 Al 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/1 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 Al
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

AER 2009

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 II 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 GEW 18 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

AER 2009

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 CI. 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/ICl respectively. For full
annual monitoring analyses see Appendix 4.

3.3.3 Leachate Volumes

AER 2009

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(1)] — [aw]

Lo = leachate produced (m3)

ER = effective rainfall (m) (Use actual rainfall (R) for active cells)
A = area of cell (mz)

LW = liquid waste (also includes excess water from sludges) (m3)
IRCA = infiltration through restored and capped areas (m)

1 = surface area of lagoon (m?)

a = absorptive capacity of waste (m’/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 mz) 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’ 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? 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’ (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 (m3)
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

AER 2009

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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Table 3.2; 2009 Annual Leachate Volume Calculations
Minfiltratio| Pinfiltration
Month Restored |Unrestored| Actual Effective | n Through| Through Weight of | Leachate
Restored | Unrestored Waste
Area Area Rainfall Rainfall Area Area Deposited | Produced
(m*) (m? (m) (m) (m?) (m?) (Tonnes) (m?)
ER IRCA IRCA W Lo
January 70,000 20,000 0.1046 0.0959 0.00 479.50 0.0 479.50
February 70,000 20,000 0.0256 0.0119 0.00 59.50 0.0 59.50
March 70,000 20,000 0.0407 0.0080 0.00 45.00 0.0 45.00
April 70,000 20,000 0.1029 0.0555 0.00 277.50 0.0 277.50
May 70,000 20,000 0.0750 0.0052 0.00 26.00 0.0 26.00
June 70,000 20,000 0.0865 0.0000 0.00 0.00 0.0 0.00
July 70,000 20,000 0.1964 0.1228 0.00 614.00 0.0 614.00
August 70,000 20,000 0.1351 0.0769 0.00 384.50 0.0 384.50
September | 70,000 20,000 0.0382 0.0000 0.00 0.00 0.0 0.00
October 70,000 20,000 0.0897 0.0680 0.00 340.00 0.0 340.00
November 70,000 20,000 0.2136 0.2041 0.00 1020.50 0.0 1020.50
December 70,000 20,000 0.0740 0.0704 0.00 352.00 0.0 352.00
Total | 0.7197 0 3,599 3599
Notes:

(1) The 70,000 m’ Reslored Area was permanently capped by the end of March 2005 so the infilration rate since from the rainfall 1s 0.

(2) Effective rainfall figures, al a 25% infiliralion rale, were used to calcutale the infiliration through the unrestored fill area.

Table 3,3 - 2009 Cumulative Leachate Yolume Calculations

Year | Active ArealActive areaNaste input] Restored | Rest. area | Unrestored {Unrest. ared Total Water | Cumulative | Absorptive |Cumulative Total Cumulative | Annual | Cumulative
infiltration | tonnes area infiltration area infiltration water Capacity |Absorptive| Volume Volume Leachate | Leachale
(m?) (m’) (m?) (m’) (m?) (m’) (m’) (m*) input (m’) Lapacity (m] _Sludge _bludge (tonneg _(m’) (m°)

2001 2000 1330 30058.2 8,000 639 80000 25576 29948 29948 1803 1803 2402 2402 28144 28144
2002 2000 2425 32383.7 8,000 1614 80000 64551 68606 98554 1943 3747 15 2417 66663 94807
2003 0 0 0 70,000 5493 0 0 5493 104047 0 3747 0 0 5493 100300
2004 0 0 0 70,000 7317 0 0 7317 111364 0 3747 0 0 7317 107617
2005 0 0 0 70,000 3210 20,000 2583 5793 117157 0 3747 0 0 5793 113410
2006 0 0 0 70,000 0 20,000 3037 3037 120194 0 3747 0 0 3037 116447
2007 0 0 0 70,000 0 20,000 2621 2621 122815 0 3747 0 0 2621 119068
2008 0 0 0 70,000 0 20,000 3256 3256 126071 4] 3747 0 0 3256 122324
2009 0 0 0 70,000 0 20,000 3599 3599 129670 0 3747 0 0 3599 125923

(1) The 70,000 m2 Reslored Area was permanently capped by the end of March 2005 so the infilration rate since is 0.

(2)Effective rainfall figures were used 1o calculate the infiltration through unrestored fill area (past the civic waste area and 1o the west of the site out lo enirance gate)
a 25% infiliralion rate was used for the unrestored area. Temporary Capping with 600mm soil.
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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: -

e  Physical dimension of the site,

e  Type and input rate of waste deposited,

e  Waste age,

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

e  Application of cover, compaction and capping.

3.4.1 Monitoring Locations

AER 2009

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 GI15 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

AER 2009

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 GEW?28 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’/tonne of waste; years 1-10

2.0 m*/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’/tonne and
128,500 tonnes at 2 m’/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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AER 2009

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 I 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.
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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*/day with readings
in the range of 2 and 259 mg/m*/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 II 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: -

e 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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S. 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.

6.1.1 Project 1 — Environmental Management System (EMS)

Task 1:

Task 2:

Task 3:

Task 4:

Task 5:

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.

This task was completed.

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

This task was completed.

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

This task was completed.

Deliver the training programme by 31/12/2009.

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

AER 2009

targets for 2010.

Develop and implement an internal audit procedure to monitor EMS
performance by 30/06/2009.
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6.1.2 Project 2 — Leachate Collection

Task 1:

Task 2:

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.

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.

6.1.3 Project 3 — Surface Water Management

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.

6.1.4 Project 4 — Restoration of Landfill Areas

AER 2009

Task 1:

Task 2

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.

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>/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: -

e Topsoil (150-300 mm),

Subsoils (700-850 mm),

Drainage layer (500 mm thick, k 1x10™ m/s),

e  Compacted mineral layer (600 mm thick, k <1x10™ 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 II 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° 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’/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.

AER 2009 26 of 37 Jan 2010



APPENDIX 1

Meteorological Report

Marlinstown Landfill
Waste Licence W0071-02
AER 2008



0 8Q 0] PaWNSSE ‘SanjeA aAlebau ale Jaquieldes puB aunp o) SSN[BA |[ejulel 8AI108)Je 8y 810N

€91 2'99Y G'Z8LL lelol
0L 8'c vl %9(
L'v02 G'6 9'€Le AON
0'89 L'1e 1’68 190
L2 60t 2'8¢ dag
6°9. 2'8S L'GEL bny
8'zel 9'¢l v'961 Inp
10~ 2.8 G'98 unp
Z'S 8'69 0'G. Aepy
G'GS vy 6201 1dy
0'6 L'1LE L' 0v lep
6°LL L'SL 9'G2 qed
6°G6 X 9’01 uep
[[ejuley @AI109}13 :O_wm.__nmcw._woaw>m jenuslod AEEV llejuliey YIUON

(uonesoden3 |enualod snujw |[ejuiey [en}oy) 6002 UONEINDED [[ejuley dA1I9a)T




L'8 9'v0T |elol
8¢'0 650 €9 L9 T'v00T S6 O€T 9'L 6'L T€ T 600¢
6€0 650 69 OTT €°000T 96 Sl €11 '8¢ (013 T 600¢
LTv'0 S9°0 v '8 0's00T 16 ovT €€l TT 6¢ T 600¢
¢8T°0 T€0 6'T- '8 0'¢10T €6 09T S'€ 00 8¢ T 600¢
8¢C0 €€0 L'T €8 ¢’'L00T L6 06T L€ T'€ LT T 600¢
T19¢C°0 LE0 S'C S'8 0'666 88 08¢ 8V 0T 9¢ T 600¢
660°0 8T°0 L0 89 6'€L6 06 0LT S9 TV S¢ T 600¢
€TC0 T€0 CT- 'S L'€86 68 0T¢ €L 0T 144 T 600¢
L9T0 LE0 6'0- €9 8'8L6 88 SEC €9 T0 €¢ T 600¢
T19¢C°0 9¢€'0 9'¢ 6'6 0'8L6 S8 o¢e '8 6'S [44 T 600¢
6€0 S0 0 T'6 L'686 €6 0LT L'L €9 T¢ T 600¢
TSE0 6v'0 S0 €€ €686 88 ST¢ €L 8T 0¢ T 600¢
SSC0 SE0 S0 A% 9'SL6 06 0T¢ 0’8 'S 6T T 600¢
69€°0 0s0 €0 (47 €'/86 06 S0¢ 0’6 LY 8T T 600¢
€LV0 890 80 89 0’166 98 0T¢ [aas 69 LT T 600¢
€S0 £9°0 [43 €6 0'T00T 68 SLT S'L S0 9T T 600¢

€0 [47A0) Sv 10T 9°L66 88 06T 80T T ST T 600¢
SEV'O 90 S'T- 00T €001 6 ovT 6'6 6L 14’ T 600¢
7500 [AN0] 0T L9 8°L00T 6 ST¢ L€ €T €T T 600¢
€0C°0 8¢°0 [4] L8 8'T00T 06 0T¢ 9 [43 [ T 600¢

650 6.0 6'L 0TT 7001 68 06T T'eT Tt 1T T 600¢
¢C9°0 €80 8T '8 L'VT10T T8 S61 € 0'¢ (o)) T 600¢
S¢T°0 8T°0 9'¢- 8'S 6'7C0T 98 SST A% 00 6 T 600¢

e/u 900 0'9- oY ¥ Le0T 06 S91 S'C 00 8 T 600¢

e/u 900 L S'C L'LT0T 88 0T¢ ST 00 L T 600¢

e/u 910 1'9- 6'T °'6¢0T 78 SEC 0T 00 9 T 600¢
8500 v1°0 6't- 8'v 8'S¢0T 68 08 S'C 00 S T 600¢
79¢°0 €0 [ 73 T've0t 06 06T 0T ¢0 14 T 600¢
8910 790 TT (03 €°0¢e0T €L Scl 8¢ 00 € T 600¢
€91°0 €C0 €0- 9'v T'T€0T [4:] 06 SV 00 C T 600¢
86C°0 ov'o T 8¢ ¢'6¢0t 88 08 ¥'9 00 T T 600¢

(uewuad) uol (ww) (snisjpd | (smisjpd | (edy) (%) (yuoN | (siouy) | [lejurey Aeq Yluon Jea)
1esidsuesjodeny| uonesodeny | seaudaq) | sea48aq) | @unssald | Aupiwny wouJj paads
[e1aualod ‘dwa] ‘dwa] TSN aAIe;Ry | seaudaq) PUIm
UIIA XeN uonoalIg
PUIAA

60-uefl




L'ET 9'S¢ |elol
9590 060 L’S 0T 6'800T 06 08T L'S 9'¢ 8¢ 4 600¢
€L0 860 T'L S'6 T'8T0T L8 oce 9 00 LT [4 600¢
8190 880 S'€ 90T S'€cot 68 ove L9 00 9¢ [4 600¢
6¢8°0 LT'T Sv S'0T v'LC0T 8 0S¢ 0's 7’0 S¢ [4 600¢
9450 080 S9 8'6 9'8¢01T €6 S0¢ 0'¢ T0 144 C 600¢
LYS0 SL0 €9 90T T'6¢0T 6 08¢ €€ 7’0 €¢ [4 600¢
¢6S°0 780 99 L0T ¢'T1€0T T6 S9¢ 6t ST [44 C 600¢
€090 S8°0 Sv 00T T'€e0t 98 (0174 ' 00 T¢ [4 600¢
TS0 890 0'¢ 9L 6'Ce0T 88 0€¢ Ve 00 0¢ [4 600¢
6870 0L0 oY v'6 ¥°'6¢0T 88 ST€E 0'¢ 0'¢ 6T 4 600¢
¢SS0 VL0 LY 8L L'LT0T €8 08T 4 T0 8T 4 600¢
TvS0 080 S'S S'0T 6'6¢0T €8 SS¢ 8T 00 LT 4 600¢
SSv°0 790 ST 9’6 6'LC0T T6 ove (47 00 9T 4 600¢
650 ¢80 (4] 60T L'LT0T 88 ST¢ 1507 00 ST [4 600¢
STS0 0L0 €Y €6 9'9¢01 68 S61 L't T0 7T C 600¢
TLEO €S0 A% 0’6 S'qeot €6 SS¢ TT T0 €T 4 600¢
6TY0 850 T 6'6 0'scotT €6 Sve 8¢ T0 [ 4 600¢
TOE0 LV'0 (4 €L T'0coT 96 ove 0'¢ 00 1T 4 600¢
6€€0 950 v'T- 0L €,00T T6 0L¢ S'€ 00 (o)) C 600¢
6¢C0 SE0 8'T- (03 8'566 86 S T'€ 00 6 [4 600¢
S8€0 950 6'€- S9 S'666 €6 144 €€ L'T 8 C 600¢
€8€°0 LS°0 9'¢- 1507 0'v00T €8 06¢ LY 00 L [4 600¢
80€0 87'0 9'T- €Y 1°666 68 ST€ 127 00 9 C 600¢
9ve0 6v'0 6'0- (44 L'S66 06 ove S'S 00 S [4 600¢
€EE0 87'0 6'0- 6'€ v'¢66 €6 0L 6'S L0T 14 4 600¢
S9€°0 ¢S0 €0 (44 1°066 S6 09 €L 8'S € [4 600¢
TLS0 SL0 0'T- 8¢ 6°L00T LL ST 19 00 C 4 600¢
€790 180 L'T 6t 6'TT0T 08 08 L'L 00 T [4 600¢
(uewuad) uol (ww) (snisjpd | (smispd | (edy) (%) (yuoN | (siouy) | [lejurey Aeq Yiuon Jea)
1esidsuesjoden| uollesodeny | seau3aq) | seeu8e(q) | @unssaud | Aupiwny wouJy paads
|e1aualod ‘dwa] ‘dwa] TSN aAIe;Ry | seau3daq) PUIm
UIA XeN uonoalIg
puim

60-9°4




L'TE L0 |elol
ST8'T 0S¢ 7’9 V'St T°ceot 8L 06T 8¢ 00 T€ € 600¢
ST'T 99T L9 St L’LT0T 88 SEC 9'¢ T0 (013 € 600¢
LSL°0 LT'T 9'T- '8 L0T0T 68 08T 0’S 8T 6¢ € 600¢
(447" 8T°¢C 0'T- 9'L 8'600T 99 (0133 0’8 T0 8¢ € 600¢
€871 6C'C L't S'8 8'L66 08 0L¢ 8’8 80 LT € 600¢
66T°T 80°¢ S'€ 7’6 8'000T 8 SLT 11 oY 9¢ € 600¢
6791 ev'e 6'S 1T 1°600T VL S8¢ €01 T0 S¢ € 600¢
LT6°0 (42" ST T'1T 6'8T0T 88 Ste S9 00 144 € 600¢
6840 LCT T'€ 7’6 6'€C0T 08 00¢€ 0’6 60 €¢ € 600¢
0T 7470 €€ Vit €'Ge0t S8 0L¢ 0's 00 [44 € 600¢
9680 Vet ¢0- € 8'7e0T 88 S0€ 9'¢ 00 T¢ € 600¢
LBE'T ¥0°'¢ 6'T Sl £L'8¢0T L8 09T 9'S 00 0¢ € 600¢
SEET 6T 00 vl 0'8¢0T 88 S6 SV 00 6T € 600¢
€991 ve'¢ 8T 91 ¥°0€0T 6L Sl (47 00 8T € 600¢
'l 90°'¢ 7’9 V'ET €'€eeont T8 ovT 'S 00 LT € 600¢
LS80 8T'T 6'€ 90T ¢'1e0T 98 00¢ 8¢ 00 9T € 600¢
€T'T LS'T 9 STT 6'6¢0T T8 0T¢ 'S 00 ST € 600¢
S0€'T 08T L'S 1T €L10T 9L 0S¢ 0’8 7’0 14 € 600¢
1610 VL0 (083 8'6 T°¢tot 6 0LT Ve €T €T € 600¢
L90°T 6S'T 9'¢ €l 8'8T0T 8 Ste S'S 60 (4 € 600¢
9160 9C'T €L 9'€T 8'LT0T 68 ST¢ Ve 91T 1T € 600¢
7160 8C'T 6'S 8'6 6'0T0T L8 Ste A% 7’0 (0] € 600¢
L6L°0 Vet 6'C €8 9°'£00T 78 Sve S'L S'S 6 € 600¢
€680 9¢'T T 6'S 8666 8 ove €6 9’0 8 € 600¢
S09°0 880 LY STT 9'¢00T T6 0T¢ €8 6'8 L € 600¢
1950 ¢80 T'T- €01 00T 6 06T Sv S0 9 € 600¢
T98°0 9C'T S'T- 8L T°L66 L8 SLT 8¢ €T S € 600¢
€650 980 1'¢ Sv ¢'186 6 ove Ve €cC 14 € 600¢
9¢v0 790 8'0- L'S S'€66 6 S61 89 ¢S € € 600¢
€190 80 T°0- 9’6 S'eTot 6 oce S'S 8¢ [4 € 600¢
6L9°0 01T ST €8 6'800T 68 S9¢ LY T T € 600¢
(vewuad) uon | (ww) (snisjpd | (snisjgd | (edy) (%) (YuoN | (s1ouy) | llejurey Aeq YIuoN IEENN
eJidsuesjodeny| uonesodeny | saa43aq) | sea48aq) | aunssaud | Aplwny wouy paads
|enaualod dwa dwa 1SN aAley | seaudaq) puIM
UIA "XeN uo1alIg
puim

60-1EN




v'iy 6°C0T |elol

G96S°¢C AR 8'S 'St 6'0T0T LL S6¢ €€ (44 (013 14 600¢
6680 €'l 8L 90T ¢'€oot €6 SST TV '8 6¢ 14 600¢
8’1 06'T 6'C Vet 8'€00T 98 ST€E 8T 60 8¢ 14 600¢
TT0°C €8¢ 6'€ 11 6’766 S8 09¢ L€ €6 LT 14 600¢
790°'T VST T'L 8'6 00T 6 ST¢ 0'sS 8'S 9¢ 14 600¢
99’1 [404 89 8¢t 0'S00T S8 09¢ 9'S 0’8 S¢ 14 600¢
SYT'1T JAN 8L L'TT €'600T €6 (0133 S'C 8'€T 144 14 600¢
(4704 08¢ L8 6'vT S910T S8 S0¢ €Y L9 €¢ 14 600¢
evLT 8¢ 8'v €91 0'ceot 98 08T '8 (4] [44 14 600¢
68€°C 9¢'€ TV €qT 8'9¢01 8L ST¢ €Y 60 T¢ 14 600¢
TAN4 St'e T'€ 0'LT €Lc0T 08 00¢ (44 00 0¢ 14 600¢
€9G9°¢ LS'E L'T LT 9'vc01 LL 08T 73 00 6T 14 600¢
LTEC e Sv S'eT 9'0¢0T 8L 08 99 00 8T 14 600¢
¢L6°0 SET Ve 90T L'€T0T L8 0L L'L 0T LT 14 600¢
LS9'T St'c L'8 9'¢CT €'600T 8 0L 8'6 00 9T 14 600¢
6890 660 9'S €01 €°600T 6 09 '8 8¢ ST 14 600¢
LT SS°¢C LY €€l 69001 8 SCl €9 7’0 14 14 600¢
LELO 90'T 0L 7’6 £’S00T €6 O€T 0’8 09 €T 14 600¢
99T €e¢ oY LTt T'€T0t €8 0LT 8'v T0 (4 14 600¢
8VS'1T LT'C 60 [N ¢'800T S8 S61 L'E L'T 1T 14 600¢
LTLT e Ve T'1T ¥'666 8 144 oY (44 (0] 14 600¢
¢6L°0 T€T 9 V1T S'v66 6 S91 L'TT 60T 6 14 600¢
TTT°¢C 80°¢ 9'v 8'¢CT ¢'000t 174 ove 0’8 L0 8 14 600¢
T6T1 L8'T €€ L0T 9'S66 88 00¢ 00T 91T L 14 600¢
606°0 €el 6'€ 9’6 6'¢00T L8 ST 0’8 [4n" 9 14 600¢
LS'T TAY4 7’0 6'TT L'8T0T 8L 0LT 9 00 S 14 600¢
8L'T 9°¢ (03 11 S'LT0T LL 0L¢ ¥'9 8T 14 14 600¢
7160 veE'T 9'¢ 60T 7'ETOT €6 S91 99 S'S € 14 600¢
990°¢ 68'C €0- €91 8'0¢0T 9L SLT €€ 00 [4 14 600¢
6CC'1 L9'T (47 81T €0t 6L SLT 9 00 T 14 600¢
(uvewuad) u (wiw) (snisjpd | (snisjgd | (edy) (%) (YuoN | (s1ouy) | llejurey Aeq YIuoN IEENN
oneJidsuesjodeny | uonesodeny | saaudaq) | s9a439Q) | aunssald | Aupiwny wouy paads
|ernualod dwa dwa 1SN aAley | seaudaq) puIM
UIA "XeN uo1alIg
puim

60-1dy




869 0'sL |elol
VLLE €T'S 6'8 S'T¢ 8'LC0T TL 08 oY 00 T€ S 600¢
€0y SS’S [Ans 9'T¢ S'veot SL 0sT 8'S 00 (013 S 600¢
LOT'€ JA A 7’6 0°0¢ L'LT0T 78 SST L T0 6¢ S 600¢
¥¢9°¢ 89°¢ 7’01 ¢'0¢ 9'8¢0T S8 144 0's 00 8¢ S 600¢
6ve'T 8L'T S'8 V'St 79101 €6 Sv¢ S'L (083 LT S 600¢
898°C Y& 4 LY V'ET 9’9101 LL SS¢ 19 60 9¢ S 600¢
TSS'1T 80°¢ €L S'ST ¥'STO0T L8 0T¢ L€ L0 S¢ S 600¢
S96°¢ ST'v Sv 9'LT T'6T0T 6L S0¢ 1507 00 144 S 600¢
S06'T 8¢ €8 €Vl L'V10T €8 08¢ 99 73 €¢ S 600¢
9T€'C €T'€ 9'8 S'8T ¥'¢10T 98 0T¢ 1507 9'¢ [44 S 600¢
6L9°C 78'€ 09 8'€T 9’€T0T 08 SS¢ 6t T0 T¢ S 600¢
S'C at'e 6'L 'St 9'€T0T 8 ST¢ A% €T 0¢ ) 600¢
Sv9°¢ CLE '8 7)) 1°600T S8 00¢ 09 [43 6T S 600¢
8¢L'T 8¢ S9 L'ET ¥°'100T 06 0ce 8'S 8'8 8T ) 600¢
ve8'T L9°C S9 Vet 5966 98 S0T Ve (47 LT S 600¢
91¢C'C 0s’e €9 Vet 6’166 8 08T 8'6 1507 9T ) 600¢
S6T'T 991 '8 Sl ¥°000T 6 08 A% 8'6 ST S 600¢
T9L°0 €0'T €6 9'TT 0'600T L6 08 1507 Ve 14 ) 600¢
T09'T 6€°C 0’S oct S'ST0T S8 08 €L 8T €T S 600¢
¥¢6°C 1450 % 9'S 8'¢CT 8'€C0T [44 08 0’6 00 (4 ) 600¢
LOT'€ 69t 8'S €Vl 8'v¢01 L9 SL '8 00 1T S 600¢
1401 A4 6C'€ v'e 9T ¥°0¢0T [44 99 L'C 00 (0] ) 600¢
66€°C €9°€ 9'S [aa T'110T 8L 0S¢ 89 €€ 6 S 600¢
8¢€'C TL'€ 0's 91T 7001 8L SEC (A (47 8 ) 600¢
806'T L8'C 'S [N L'v00T 08 0T¢ €01 9'¢ L S 600¢
TLTT L8'T V'L L'ET 9'T10T 88 0€¢ 00T 6'€ 9 ) 600¢
609'T vee 0T (A 9'8T0T 68 ove 6'6 9T S S 600¢
9660 'l 0L LTt 9'€C0T 6 SEC 6'L ST 14 S 600¢
87€C Ev'e €€ 9'¢T 9'6¢01 6L S9¢ L'S ST € S 600¢
895°¢C 99'€ L€ 9T L9201 9L 144 0'S /A" [4 S 600¢
SE€'¢C 1S°€ 9 Vvt T'8T0T SL SEC '8 'S T S 600¢
(uewuad) uo (ww) (snisjpd | (snisjgd | (edy) (%) (YuoN | (s1ouy) | llejurey Aeq YIuoN IEENN
1nesidsuesyodeny | uonjesodenay | seau3aq) | sea48aq) | aunssaid | Auplwny wouy paads
|ernualod dwa dwa 1SN aAley | seaudaq) puIM
UIA "XeN uo1alIg
puim

60-AeIN




[AVA] 9’98 |elol
0T°¢ 98¢ Tt €1¢ T'6T0T S8 Sl 19 [4n" (013 9 600¢
8¥¢'¢ 16°C ovT 8'0¢ 6'STO0T €8 09T S'€ 00 6¢ 9 600¢
LS8°C €8¢ 80T 9'T¢ L'VT10T 18 oct 0's (44 8¢ 9 600¢
T16°€ vT°s 6'€T 6'¢Ct 6’7101 08 Sl 9'¢ €0 LT 9 600¢
6TTC 18°C €€l T°0¢ 6'C10T 98 SL 6t L'C 9¢ 9 600¢
9¢T'€ (427 Tt 6'8T ¥'STO0T 8L 0L 99 00 S¢ 9 600¢
LEV'Y €09 8'¢CT 0'ce S'TC0T L9 08 €9 00 144 9 600¢
90t'€ Sty 67T [ 74 8'LC0T LL 06 (47 00 €¢ 9 600¢
€16°¢ €L'E L'YT 6'T¢ L'8¢0T 18 08¢ T'C 00 [44 9 600¢
v¢S'c €e€e STT €1¢ 8'9¢01 88 S8¢ oY T0 T¢ 9 600¢
LEL'T €L'E L0T T'LT 9201 08 00¢€ [4] (4] 0¢ 9 600¢
¥00°¢ SL'C S'8 67T ¥'ceot LL SLT S'S 00 6T 9 600¢
889°C v6’€ 0’6 S'qT 9'v10T 8 144 L'L 0's 8T 9 600¢
¢0c'c LT€ L6 09T 110t €8 0S¢ €L L'0€ LT 9 600¢
6T0°€ 9Tt 9’9 T'1¢ 6'8T0T 08 S8T 6t 6'T 9T 9 600¢
Tv9°¢ Sv'e Ve 81 €910T €8 O€T 6'T 6'€ ST 9 600¢
v6T°€ (4074 '8 S'6T 89101 €8 0LT L€ 9'8 14 9 600¢
8¢C'e 8EV 6 T°0¢ 9101 78 08T €Y V'ET €T 9 600¢
el 6S°C 9'8 89T 1'8T0T S8 ovT €9 L€ (4 9 600¢
661°'€ LY 0L T'LT 0'6T0T €9 ST€ S'C 00 1T 9 600¢
T0C'¢ 16°C 9'v 09T ¢crot [44 143 6'T T°C (0] 9 600¢
LLB'C 68°€ 0’6 L'ST T'110T 89 09 SV 00 6 9 600¢
¢ T€'€ '8 9T ¥°800T [44 09 T'L 00 8 9 600¢
696°C IT'v L'L 0'ST S'900T TL 09 6'S L0 L 9 600¢
'l 0t 6'S 6'6 £7900T S8 ST 89 8'6 9 9 600¢
€8¢ 68°€ L9 €9l T°¢tot 0L Sve 9 00 S 9 600¢
998°¢ vT's S'L T°0¢ €610T 69 S¢ S'C 00 14 9 600¢
€G6G°¢ I8t 60T 66T T'veot TL SL 6'¢ 00 € 9 600¢
€y 9’9 6 ¥'9¢ €Lc0T LS 99 L'T 00 [4 9 600¢
V10V T€'S 10T o've 0'8¢0T 89 S8 S'€ 00 T 9 600¢
(uewuad) uo (ww) (snisjpd | (snisjgd | (edy) (%) (YuoN | (s1ouy) | llejurey Aeq YIuoN IEENN
1nesidsuesyodeny | uonesodeny | saa43aq) | saa48aq) | aunssaud | Alpiwny wouy paads
|ennualod dwa dwa 1SN aAley | seaudaq) puIM
UIA "XeN uo1alIg
puim

60-unf




9'€L 79671 |elol
€60 6€1 11 8T O'TT0T €6 09T 6'6 (4] T€ L 600¢
S8C'€E 89t L'8 6'LT 69107 SL ove 0's T0 (013 L 600¢
L9°C 09°¢ 70T 9'LT 1°800T €8 0T¢ €Y 8T 6¢ L 600¢
S6L°T 09'¢ 90T 69T 69001 68 SLT 8L Sl 8¢ L 600¢
98¢ 80 €11 VLT 8°L00T T8 144 89 Ve LT L 600¢
¥89°C €6°€ Vet L'8T 89001 S8 S61 9’6 v'et 9¢ L 600¢
€89°C SL'E T'L ¢'0¢ 0'8T0T 78 0LT €q (44 S¢ L 600¢
S0T'¢ og’e 0TT 8'LT 9°'L00T 8L S8¢ S'€ €9q 144 L 600¢
650°C €8¢ 91T €LT 6'866 68 ST¢ €q T'ce €¢ L 600¢
6S°C 0s’e 8'¢CT 6'8T €°€66 98 144 6t €cC [44 L 600¢
L9°C vLE €01 ¥7'0¢ S'L66 78 SLT '8 A T¢ L 600¢
8TS°¢C 6v'€ T'6 6'LT S'otot 18 0ce ¥'S L0 0¢ L 600¢
6LC 6L°€ 0t L9T 8'800T €8 SLT L€ 73 6T L 600¢
6L0°C 8LC L'6 6'ST T'170T 98 0L¢ €€ 60 8T L 600¢
898°C 66'€ 70T 8'LT 8'v10T 9L OoT€ 0L T0 LT L 600¢
18L°¢C cLE 9’6 0'8T L’STOT 6L 0T¢ €€ 90 9T L 600¢
LYL'T T19°€ 7’6 61 1°600T 98 S9¢ 9'¢ 80 ST L 600¢
(444 8¢ T'6 L'LT €coot 68 SST (03 L€ 14 L 600¢
8’1 1S°C 70T 99T T°c00T T6 Sl 0’S 90T €T L 600¢
8LS°C 99°'€ L0T L'LT 6°'T00T €8 ST¢ L9 09 (4 L 600¢
9EV'T (404 8'€T €81 S'S00T S6 SC1 S'L 9'€T 1T L 600¢
8T6°'T LSC L'L S'qT 910t S8 09T 8¢ 0T (0] L 600¢
6’ [423 9’6 VLT 7'6T0T SL 00¢€ T'€ 00 6 L 600¢
189°¢C at'e €11 T'LT 0°LT0T 9L ST€ LY T0 8 L 600¢
6€LC ¢L'E [aa 06T ¢'600T €8 06¢ 9 60 L L 600¢
S08°'T ev'e 9’6 0'LT ¥°¢00T 6 08¢ €€ 7'1e 9 L 600¢
EVLC L8'E STT L'8T ¢'€oot S8 SST L9 81T S L 600¢
¢6'C 07 T'eT T°0¢ 69001 18 0sT 69 8'S 14 L 600¢
LOT'€ 9T’y vl [ Y4 £'600T T8 08T 8'S S9 € L 600¢
€91 0t 91 €61l 9101 €6 SET 8'v 80T [4 L 600¢
42N LTC T'LT S'0¢ €0cot €6 09T 8V 127 T L 600¢
(uewuaq) uol (ww) (snisjpd | (snisjgd | (edy) (%) (YuoN | (s1ouy) | llejurey Aeq YIuoN IEENN
jeJidsuesjodeny| uonjesodeny | seau8aq) | sea48aq) | aunssaud | Auplwny wouy paads
|e1aualod dwa dwa 1SN aAley | seaudaq) puIM
UIA "XeN uo1alIg
puim

60-INf




'89S T'SET |elol
T€EO'T 6v'T 60T 89T °000T 6 08T 89 99 T€ 8 600¢
S68°0 [44" L T'8T ¢otot L6 06T €9 9'L (013 8 600¢
LV9'T TAY4 0’8 €91 7'6T0T S8 ove SV €0 6¢ 8 600¢
€C8'1T L9°C T'6 67T 9'T10T 88 SLT 0L 09 8¢ 8 600¢
ver't 99'T 6 8'ST 89001 06 S8T 69 8¢ LT 8 600¢
Viv't 66'T Sl 8'LT T°000T 16 09¢ V'L '8 9¢ 8 600¢
8LT°C 90°'€ L8 LT 9'€00T [4:] S0¢ 9 7’0 S¢ 8 600¢
950°¢ 88'C 9’9 8'LT €coot 8 00¢ 09 80 144 8 600¢
€6C'1T 6L'T €01 8'8T °S00T 6 S91 9’8 6'6 €¢ 8 600¢
706'T 6L'C S'L €LT 9°LT0T L8 09T L9 TV [44 8 600¢
8¢€'C JA7AS S'6 €91 9'ST0T €8 144 99 8V T¢ 8 600¢
689'T 0S¢ Vit S91 6’7001 68 144 89 T'v¢ 0¢ 8 600¢
L8Y'T 96'T 8T €0¢ 79001 6 08T S9 89T 6T 8 600¢
L8C'T €8T Vet L'6T S'T10T €6 S91 9°L L9 8T 8 600¢
6v€C oce [aa €61 0O'v10T L8 SEC 9 8¢ LT 8 600¢
7'l 6T T'€T 09T L'C10T 88 0€¢ €L 60 9T 8 600¢
€C'C LT'E €€l 81 €°800T S8 0S¢ 0L STT ST 8 600¢
7'l 68T 0'€T L'6T 110t 16 0T¢ S'L 9'¢ 14 8 600¢
968'T e [aa T'LT S'0cot LL 00¢€ 8T 00 €T 8 600¢
¥80°¢ 9LC LTt Vel ¢0cot 88 08¢ oY Ve (4 8 600¢
8€ES'T 80'¢ L0T L'8T ¥'1¢0T 6 ove SV c0 1T 8 600¢
61°C S6°C T'eT ¢'0¢ V'ETOT 68 S0€ 6t (47 (0] 8 600¢
¢C8'1 ev'e OTT T'8T 0’LT0T 98 ST¢ oY S0 6 8 600¢
L6Y'C SIS oct S'0¢ 76101 8 06T 9 T°C 8 8 600¢
€9G°¢ LV'E 7’6 7’81 T'1¢0T LL 144 9'¢ 00 L 8 600¢
89¢C'C 80°€ 0’6 8T 8'8T0T 8 S8T oY 7’0 9 8 600¢
S6C°€ oLV Vet 0°0¢ S'crot SL S8T L8 0T S 8 600¢
€ee’c vee €€l T'6T ¢’900T 8 08T 0’8 (4] 14 8 600¢
880°¢ v6'¢C el v'6r 1°500T 06 SST S'6 6'C € 8 600¢
VET'C €0'€ '8 69T £'600T 98 06T 19 /A" [4 8 600¢
186°T 8¢ 1T ST S'S00T S8 09¢ 89 0T T 8 600¢
(uewuad) uol (wiw) (snisjpd | (snisjgd | (edy) (%) (YuoN | (s1ouy) | llejurey Aeq YIuoN IEENN
jesidsuesjodeny| uonesodeny | saaudaq) | s99489Q) | 24nssald | Aupiwny wouy paads
|e1rnualod dwa dwa 1SN aAley | seaudaq) puIM
UIA "XeN uo1alIg
puim

60-3ny




6’07 '8¢ |elol
8T¢C'T 69T €11 T'LT €1¢01 16 S9¢ 1507 6'€ (013 6 600¢
¢68°0 8T'T 9'¢T ST S've0t €6 0L¢ LY 7’0 6¢ 6 600¢
SYC'1 79’1 6'¢CT €LT 9'LT0T L8 S9¢ 6t T0 8¢ 6 600¢
9560 LT1 oct €91 9'8¢01T €6 0S¢ oY 0T LT 6 600¢
8¢6°0 €CT Vit 6'ST 6°LC0T 68 0€¢ L'C 00 9¢ 6 600¢
el 18T S'0T L9T ¢'9¢ot 78 SEC LY 00 S¢ 6 600¢
807'T 06'T €01 L'ST T'9¢0T €8 (0174 Sv 00 144 6 600¢
el (404 0’6 V'St ot 98 ST¢ 'S 60 €¢ 6 600¢
¢SC'T 08T 60T 9'ST 86101 8 144 V'L (4] [44 6 600¢
699'T LT'C L'TT L'8T S'610T €8 0T¢ 0’6 T0 T¢ 6 600¢
v9C'T SLT 8¢ €91 LAY40)8 98 0T¢ TV T0 0¢ 6 600¢
€TIT'T vS'T 9 ST 0°LT0T S8 S0€ S'€ ST 6T 6 600¢
€01 6€'T 8'v €Vl ¢'810T €8 ovT 9'¢ 00 8T 6 600¢
LSS'T LTC €9 €91 6'v¢0T [4:] S8 6'C 00 LT 6 600¢
SeeT 6L'T 6'L 9'ST 9'8¢0T 98 09¢ T'€ 00 9T 6 600¢
v0'T 8¢€'1 9L T'ST £'6¢0T 98 SG¢E o€ 00 ST 6 600¢
6¢0'T LET 8’8 8T L'TE0T L8 SS (03 T0 14 6 600¢
8LL'T e 0’S L'6T 8'T€0T L8 SS 9'¢ T0 €T 6 600¢
¢18'T 6v°'C 6'€ €61l L'€E0T 98 ov €T 00 (4 6 600¢
996'T 0L'¢ L 0'6T L'8€0T T8 <9 € T0 1T 6 600¢
S98°T 99°C 1507 8'LT 9'6€0T 98 (0133 ST 00 (0] 6 600¢
LEG'T 99°C S'S VLT T'Ceot €8 08¢ S'C T0 6 6 600¢
TSL°0 [4A 6'8 VLT 7’1701 06 SEC '8 S'S 8 6 600¢
8EV'T TT°¢ OTT 99T 8'¢T0T L8 o¢e 69 ST L 6 600¢
8.8°0 [44n" 11 9'ST 0'v10T 6 09T '8 6'S 9 6 600¢
6EV'T 66T 8’8 0'ST €610T 78 144 9 00 S 6 600¢
LTI8'T 99°C 0’8 'St 6'0T0T 8 SLT S9 7’0 14 6 600¢
S¢0'¢ e6'C 0’6 €Vl 8'000T 98 SLT S9 S'C € 6 600¢
£L88°0 [44n" 6 el 6'666 S6 SLT 0'S 91T [4 6 600¢
819'T 6C'C L6 V'St 7°000T 88 S0¢ S9 (44 T 6 600¢

(uewuad) uo (ww) (snisjpd | (snis;gd | (edy) (%) (YuoN | (s1ouy) | llejurey Aeq YIuoN IEENN

1nesidsuesyodeny | uonesodeny | saa.43aq) | saa48aq) | aunssaid | Alpiwny wouy paads
|e1rnualod dwa dwa 1SN aAley | seaudaq) puIM
UIA "XeN uo1aJIg
puim

60-das




L'TC L'68 |elol
TvS0 VL0 L8 €91 6'€T0T 6 08T ] 60 T€ (o)) 600¢
70 650 6'TT L'ST ¥°'0T0T 96 SST L'6 L0T (013 (0] 600¢
€90 ¢L0 oct ST 6'€T0T 96 0sT 8'6 90 6¢ (o)) 600¢
9890 8L°0 S'0T 191 L'C10T 16 SLT ¥'S ST 8¢ (0] 600¢
90S0 0L0 6'TT 9vT €°800T 6 0sT 7’6 S'€ LT (o)) 600¢
vevo 190 T'6 LTt 8'v10T 16 oct TV €0 9¢ (0] 600¢
9€L0 860 6'6 9'€T 079001 88 ove L8 L0 S¢ (o)) 600¢
98L°0 SO'T T'1T T'sT 8’766 06 ST¢ S'11 8'v 144 (0] 600¢
910 990 L8 L'CT 6'T00T 96 06T TV €T €¢ (o)) 600¢
LLSO 6.0 6'8 S'eT L'066 S6 00T LY 0'€T [44 (0] 600¢
Sv9°0 060 Ve L'CT €986 6 S0T '8 00T T¢ (o)) 600¢
S9/L°0 10T 9°L oVt 0°L86 68 STT '8 7’01 0¢ (0] 600¢
€vL 0 660 10T Tt ¢'eoot 6 ovT S'8 90 6T (o)) 600¢
[44°X0) €80 0’8 V'ET 6'6T0T 6 00¢ 1507 6t 8T (0] 600¢
S99°0 10T L'T S'€l 9'T€0T 06 SLT Ve T0 LT (o)) 600¢
€v9°0 060 Sv 'St S'9¢0T 16 SL €cC 00 9T (0] 600¢
7650 8L°0 OTT vl 0'veoT 6 ST€ 0'¢ S0 ST (o)) 600¢
LSO €L0 6'TT V'ET T'0€0T S6 0LT €cC 7’0 14 (0] 600¢
¢S9°0 980 €6 9'ST L6201 96 SLT € S0 €T (o)) 600¢
L9L°0 0CcT 91T 67T ¥'6¢0T 68 ST¢ 91T 00 (4 (0] 600¢
€v9°0 S6°0 [4] €€l €°810T 88 00¢€ 8'v S'€ 1T (o)) 600¢
¢S8°0 Vo1 [As 0'sT Sv10T 16 SEC €€ €0 (0] (0] 600¢
€v9°0 S80 7’9 Vet ¢otot 6 O€T 3] 80T 6 (o)) 600¢
9€0'T 0S'T 6t 9'€T 9'8T0T 6L 00¢€ 6'C 00 8 (0] 600¢
76°0 'l 7'0- el ¢etot [4:] S6¢ 0¢ 00 L (o)) 600¢
SSt0 650 v [aas S'eoot 6 GEE 8¢ 8L 9 (0] 600¢
89T'1 S9'1 9'S 09T 1°800T S8 09T [43 00 S (o)) 600¢
Y101 17470 [4] Sl 1101 L8 SEC 9'¢ 00 14 (0] 600¢
LSO'T SS'1T '8 O'€T 99001 €8 SS¢ €8 S'C € (o)) 600¢
1880 8T'T 0’6 8T ¥'8T0T 06 0S¢ €9 T0 [4 (0] 600¢
8.0 10T 9L Tt 8'¢e0T 78 S0€ o€ 00 T (o)) 600¢
(uewuad) uo (wiw) (snisjpd | (snisjgd | (edy) (%) (YuoN | (s1ouy) | llejurey Aeq YIuoN IEENN
1neJidsuesyodend | uonesodend | saaudaq) | sea48aq) | a4nssaud | Alpiwny wouy paads
|e1aualod dwa dwa 1SN aAley | seaudaq) puIM
UIA "XeN uo1alIg
puim

60-190




S'6 9'€ETC |elol
0 000 6'T- LY T'0T0T 6 (0143 S'€ 00 (013 1T 600¢
€0 950 €T 8'S 6'C66 L8 S 0’8 6'T 6¢ 1T 600¢
9€T0 610 T'¢ 0T €166 (0]0] ove 0'¢ T0 8¢ 1T 600¢
¢61°0 LC0 6'0- 09 S'v66 96 ST¢ LY 7’0 LT 1T 600¢
8T¢C0 60 9'¢ 09 T°€66 €6 0¢e '8 (44 9¢ 1T 600¢
90 SL0 6V 6'8 8'L86 S8 S0¢ 81T 9L S¢ 1T 600¢
TLY°0 790 S'S 6'TT 0'¢66 €6 S0¢ 10T oVt 144 1T 600¢
6EV0 7S50 L9 €01 8’766 68 ove 0’8 L't €¢ 1T 600¢
6690 €60 S'S €6 0°L86 98 06T V'ET 19 [44 1T 600¢
TLEO ¢S0 7’9 9'¢€T L7966 88 SC1 Tt 9 T¢ 1T 600¢
T1S0°0 10 A% 1T 8'€00T 68 ST¢ S9 7’6 0¢ 1T 600¢
TEV'O 190 [aa L'ET V'166 6 08T €11 v'6¢ 6T 1T 600¢
T6t°0 €90 LY V'ET 67966 6 S8T L'L S'v¢ 8T 1T 600¢
S0 SE0 LY S'8 9'866 6 ST¢ S'L TL LT 1T 600¢
[44 0] St0 89 L'6 6'686 16 0€¢ 6'6 €6 9T 1T 600¢
€6C°0 ov'o €€ 81T ¥'S66 T6 S91 9'S (44 ST 1T 600¢
1A N0) SC0 T'C €6 T°€86 16 S8T S'S 9 14 1T 600¢
9¢€'0 87'0 8T S'6 €686 68 0LT 6'S 0’S €T 1T 600¢
69¢°0 ov'o 1507 6'6 L'886 16 S61 L'L (47 (4 1T 600¢
TST0 S¢o0 L0 8’8 0'T00T 86 S6 A% 0T 1T 1T 600¢
700 910 0'¢ 7’01 0'¢10T 6 00¢€ L'C 7’0 (0] 1T 600¢
S0 S€0 ¢0 '8 €910T L6 09T 6'€ 0'ST 6 1T 600¢
9910 €€0 €T 0TT ¥'TT0T 16 S8¢ S'€ (4] 8 1T 600¢
8€E€0 87'0 S'€ '8 9'066 S6 ST¢ 0L LY L 1T 600¢
6L€0 €50 S'€ €01 1°966 68 Ste S9 L'S 9 1T 600¢
91°0 €90 99 L6 9'966 6 08¢ 9’8 6'T S 1T 600¢
123727 A0] 290 ¥'S 7’6 €°€86 68 0L¢ €8 6'€ 14 1T 600¢
88¢0 9’0 €g 60T €86 L8 144 S'L 9'S € 1T 600¢
S¢v'o 850 €9 6'6 9'S66 6 S0¢ €9 6'C [4 1T 600¢
LE0 SS0 S9 oct €'L66 6 S9¢ S9 9'v¢ T 1T 600¢
(uewuad) uo (wiw) (snisjpd | (snisjgd | (edy) (%) (YuoN | (s1ouy) | llejurey Aeq YIuoN IEENN
1neJidsuesyodeny | uonesodeny | saa.3aq) | saa48aq) | aunssaud | Alplwny wouy paads
|ennualod dwa dwa 1SN aAley | seaudaq) puIM
UIA "XeN uo1alIg
puim

60-AON




8¢ (474 |elol
LYT0 TC0 8'T- S'C T°L00T 78 S¢ S'L [N T€ [ 600¢
[47240] SS0 L'T [43 6'€66 6 09 Vvt (a4 (013 (4 600¢
€91°0 990 T°C 6'€ ¥'S66 T6 0L 90T oct 6¢ [ 600¢
€v0°0 600 6't- L'T 8'¢00T 66 SS S'C 00 8¢ (4 600¢
0 000 6'C 127 9'666 6 SLT [4] /A" LT [ 600¢
€v0°0 800 Ve [43 €166 S6 SLT Sv 8T 9¢ (4 600¢
CET'0 LT°0 €'6- TT 8’766 66 ovT 4 ST S¢ [ 600¢
0 000 8'G- 6'0- ’'686 L6 (0133 (03 00 144 (4 600¢
0 ¢00 L9 /A" 67986 L6 S€ 8T 00 €¢ [ 600¢
0 000 q'S- 0T S'G86 96 144 T'€ 00 [44 (4 600¢
Tv0°0 80°0 9'v- L0 8'L86 L6 S0¢ 9'¢ T0 T¢ [ 600¢
¥v0°0 L0°0 (4 91T ¢'000t L6 SS¢ 8'S /A" 0¢ (4 600¢
£200 L0°0 T'¢ oY 8'€T0T €6 SLT TV 91T 6T [ 600¢
0 000 €€ 9’0 8'¥¢0T S8 SG€E Ve 00 8T (4 600¢
S00°0 €00 8'0- LY 0'6T0T 88 ST A% 00 LT [ 600¢
0 €00 L'C 9’9 9101 6 143 9'¢ 90 9T (4 600¢
0 T00 T'€ L T'1¢0T T6 0s€ 8¢ 7’0 ST [ 600¢
6€C0 [420) €T 89 8'9¢0T L6 (0143 8¢ T0 14 (4 600¢
0 000 o'¢- 8'v 7'eE0T 66 SG¢E ST 00 €T [ 600¢
0 000 T0 89 9'€e0t €6 S8 T'€ 00 (4 (4 600¢
8T€0 8¢€0 6'€ T'6 8'6¢0T 88 oct 89 00 1T [ 600¢
0 000 60 L'8 €9¢ot S6 S0¢ €€ 0 (0] (4 600¢
18C°0 S€0 A% 6 ¢otot T6 S8T 'S S'C 6 [ 600¢
veeo vv'0 L€ T'1T €°000T 6 06T T'L (03 8 (4 600¢
[AYA] 0€0 127 €9 S'066 €6 o¢e 6'S 4 L [ 600¢
8¥€0 8¢0 1507 9°L 0'S86 L8 S0¢ 8’6 6'T 9 (4 600¢
6TC0 T€0 [4] 80T L7986 S6 SLT 9L 7’9 S [ 600¢
6T0 L0 T'T- T'6 6°000T 86 09T 6t 7’01 14 (4 600¢
0 000 T L'S L'TO0T 68 0L¢ 9 T0 € [ 600¢
88T0 920 6'€ 0’6 V'166 S6 ST 1507 7’0 [4 (45 600¢
T€ECO SE€0 8'0- 89 T°100T S6 SST 6'L 6'C T [ 600¢
(uewuad) uo (wiw) (snisjpd | (snisjgd | (edy) (%) (YuoN | (s1ouy) | llejurey Aeq YIuoN IEENN
1neJidsuesyodenj| uonesodeny | seau8aq) | sea43aq) | a4nssald | Aupiwny wouy paads
|enaualod dwa dwa 1SN aAley | seaudaq) puIM
UIA "XeN uo1alIg
puim

60-29d




APPENDIX 2

Groundwater

Marlinstown Landfill
Waste Licence W0071-02
AER 2008
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2009 Ground Water In-Situ Monitoring

Q1

Well ID | Conductivity | Temperature | Dissolved Water | Odour & Visual

Sample | (uUS/cm@20 (C) Oxygen Level

ID °C) Mg/L O | mbgl

BH1 859 8 6.54 1.3 No odour, clear

BH2 864 7 6.09 13 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

BHI13 206 6 3.21 34 No odour, clear, light
brown with suspended
solids

BH14 366 8 3.67 33 No odour, clear, brown-
orange colour

BH15 549 7 4.61 273 No odour, brown colour

BHI16 463 7 4.58 25 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 | Conductivity | Temperature | Dissolved | Water | Odour & Visual

Sample | (uUS/cm@20 ‘o) Oxygen | Level

ID °0) Mg/L O | mbgl

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

BHI14 585 10.3 4.12 3.11 Foul, clear with yellow
colour and few suspended

BHI15 550 9.7 4.87 2.28 Very light smell, yellow-
brown colour

BHI16 485 8.9 591 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 Conductivity | Temperature | Dissolved | Water | Odour & Visual

Sample (uLS/cm@20 ‘0 Oxygen Level

ID °C) Mg/L O* | mbgl

BHI1 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 606 114 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 | Conductivity | Temperature | Dissolved | Water | Odour & Visual

Sample (uS/cm @20 ‘c) Oxygen | Level

ID °C) Mg/L O* | mbgl

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 1.8 291 No smell, turbid

BHI13 244 24 3.43 Low suspended solids,
clear, no smell

BH14 560 2.7 3.16 Yellow colour, some
suspended solids

BHI15 545 25 23 Brown colour, some
suspended solids

BHI16 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

Marlinstown Landfill

Waste Licence W0071-02

Groundwater Monitoring Results
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APPENDIX 3

Surface Water

Marlinstown Landfill
Waste Licence W0071-02
AER 2008



T MS TN

SHNOM ONdIYO 1s0d
SINIOd ONHOLINON HIALYM IoV-HNS

TUHANYT
NMOLSNTIVIA

TONN0D ALNGOD HIVARISTL




Ammonical Nitrogen - Surface Water 2009 ——SW-1

3.5 ——SW-2
SW-3
3 - SW-5
= 25
<))
E 2
=
o 1.5
I
=2 1
0.5
0
1st Qrt 2nd Qrt 3rd Qrt 4th Qrt
Chloride - Surface Water 2009 —— SW-1
250 —B—SW-2
SW-3
200 —>¢—SW-5
>
£ 150
3
E 100
5
50
0
1st Qrt 2nd Qrt 3rd Qrt 4th Qrt
BOD - Surface Water 2009 ¢—SW-1
6 —m—SW-2
5 SW-3
—3¢—SW-5
_ 4
H
a3
o
m

2nd Qrt 3rd Qrt 4th Qrt




G J0 z abed

§/59 689/ ¥2(0) vy+:xed €TZT Zv9. #2(0) vr+:18L NO6 YAD ‘Anusno) ‘anusay uolbuiio] ‘anua)d sssuisng 1S

‘P17 salloleloqge 1ual]l UIBASS

ajdwes waloinsu|=S/| ‘|wT 0} uajeAinba Ajerewixoidde si BT pasAfeur swnjoA ejjauoifia 0} Buirejay pasayy ajdwres Jo awn|oA U pajdalaq 10N=AaN e|jauoifia 104 ‘paldalad J0N=AN 0 0 SpueuIwI1ap [e21B0|0IqoIDIN 104
"PaIoBIUOIYNS = S ‘UIoduNy = uny ‘Buipeay LS = B3y ‘SPUBIPIA T1S = PIN ‘AUBA0D LS = A0D ‘puabpug LS = pig e pasAfeuy

‘SLYION = N ‘PaNIP8IddY SN 10N = N ‘PalIPaI0dY SYMN = A :S8P0D U0NEeNPaIddy

670SVM AOD A €000°0> I/Bw pO se [ej0L * wnjwpe) 600¢ 1equiadag TT
670SYM AOD A 0 |/6w g se [ejo] ‘uoiog umolsullelN ZMS | 6002 Joquiadag TT 1E8TESTT
uawwo) 1sAleuy ON  :9E8TESTT 104 Sluawwo) 1sAjeuy
siglem aJeuns  :9e8TESTT 10) Xl1e ajdwes
9E0SVM AOD A 9T I/Bwi ¥0S se areyding 600¢ 18quiadag 1T
9E0SYM AOD A 10> I/Bw d se oyuQ ‘areydsoyd 6002 Jaquiadaq TT
9S0SVYM ANOD A 0¢ |/Bw N Se pasIpIXQ [el0] ‘usboiiN 6002 1eqwiadaQg TT
GZOSYM AOD A GG€ /6w €008eD se Auuiey 600¢ 12quiadag TT
6V0SVM AOD A G000 /6w uz se [ejoL ‘ouiz 600¢ J12quiadag TT
670SVM AOD A (44 I/Bwi BN Se [e10] ‘ wnipos 600¢ 12quiadag 1T
670SVM AOD A S9'Y I/Bw M Se [el0l ‘ wnisselod 600¢ 1equiadag TT
670SVM AOD A €T00°0 /6w IN Se [ej0L * [9XJIN 600¢ 1equiadag TT
ETOSVM AOD A T000'0> /6w BH se [e1o1 ‘Ainossy 600¢ 1equiadaQ TT
670SVM AOD A ST0 /6w U se [e10] ‘ asauebuep 600¢ 12quiadag TT
6V0SVYM NOD A 88'G I/Bw BN se [ejoL ‘wnisauben 6002 190wa2aQ TT
670SVM AOD A 6000 I/Bwi qd se [ejo] ‘ pea’] 600¢ 19qwiadsg 1T
670SYM AOD A ITT /6w 9 se [elo] ‘ uoJ| 6002 leqwiadaq 1T
670SVYM ANOD A 0T00 |/Bw n) se [ejo] ‘4addo) 6002 1oqwiadaQg TT
67V0SVYM AOD A ¢00°0 /6w 1D se [ejol * wniwoiyd 600¢ 12quiadag TT
67V0SVYM AOD A 8vT /6w €D sk [ejo] ‘ wnided 600¢ 12quiadag TT
670SVM AOD A 90000 I/Bwi pO se [ejol ‘ wniwpe 600¢ 12quiadag 1T
670SVM AOD A S0 I/Bw g se [elo]l ‘uolog UMOISUIllBN TMS | 600¢ 18quisdaq TT 9€BTESTT
POyYIsN ‘PalddyY ljnsay 11un _._O_HQ_._owOD 1S9 | CO_HQ_‘_omwh_ m_QEmm 9led m_QEmw O_QE.mm..
0T0Z Arenuer g0 :a19|dwo) sisAfeuy 2528 :ON 19pIO
6002 Jaquwadaq TT :paAIaday ssjdwes SluelINSU0D SdY  :92inos ajdwes
T anss| 6002/9%72659/A0D :laquinN uoday G¥90T 810nd -BWeN als

1LS

LNHYL

me:/mm

0TST
62¢T
1680
1421

DNILSAL

svin

SIsAleuy Jo 91edl1j1148)




G jo ¢ abed

§/59 689/ ¥2(0) vy+:xed €TZT Zv9. #2(0) vr+:18L NO6 YAD ‘Anusno) ‘anusay uolbuiio] ‘anua)d sssuisng 1S
‘P17 salloleloqge 1ual]l UIBASS

ajdwes waloinsu|=S/| ‘|wT 0} uajeAinba Ajerewixoidde si BT pasAfeur swnjoA ejjauoifia 0} Buirejay pasayy ajdwres Jo awn|oA U pajdalaq 10N=AaN e|jauoifia 104 ‘paldalad J0N=AN 0 0 SpueuIwI1ap [e21B0|0IqoIDIN 104
"PaIoBIUOIYNS = S ‘UIoduNy = uny ‘Buipeay LS = B3y ‘SPUBIPIA T1S = PIN ‘AUBA0D LS = A0D ‘puabpug LS = pig e pasAfeuy
'S1HIDIN = N ‘PANPaIIJY SYHN 10N = N ‘PaIPaINY SYMN = A :SOPOD UOIENP3IIIY

670SVM AOD A T00°0> I/Bw 1D se [e10] * wniwoiyd 600¢ 1equiadag TT
670SVM AOD A ovT /6w BD Sk [e]ol ‘ wnidfed 600¢ 1equiadag TT
6V0SVM AOD A S000°0 /6w pO se [ejoL ‘ wniwped 600¢ 12quiadag TT
670SYM AOD A S0 |/6w g se [ej0] ‘uoiog umolsulelN EMS | 6002 Joquiadag TT 8E8TESTT
Wawwo) I1sAfeuy ON  :ZE8TESTT 10} SIUBWWOD ISAjeuy
sialem adeuns  /€8TESTT 104 X1e ajdwes
9E0SVYM ANOD A % /6w ¥0S se areydins 6002 Jaqwis2aq TT
9E0SYM AOD A T0> /6w d se oyuQ ‘sreydsoyd 600¢ 12quiadag TT
9E0SVYM AOD A 8¢ /6w N Se pasipixQ [e101 ‘usbomN 600¢ J12quiadag TT
GZOSVM AOD A 6¢¢€ I/Bwi £008e0 se Auuieyy 600¢ 12quiadag 1T
670SVM AOD A G000 I/Bw uz se [ejol ‘ouiz 600¢ 1equiadag TT
670SVM AOD A 0c¢ /6w eN Sse [ejol ‘ wnipos 600¢ 1equiadag TT
670SVM AOD A V.S /6w M se [ejol ‘ wnissejod 600¢ 1equiadaQ TT
670SVM AOD A %000 /6w IN Se [eloL ‘ [9IIN 600¢ 12quiadag TT
ETOSYM NOD A 1000 0> I/Bw BH se [ejoL ‘Aindsoin 6002 190wa2aQ TT
67V0SVYM AOD A AN} I/Bwi U Se [e10] ‘ asauebuepy 600¢ 18quiadag TT
670SVYM ANOD A 859 |/Bw BN se [e10] ‘wnisaubepy 6002 12aqwiadaQg TT
670SVM AOD A €000 /6w dd se [ejol ‘ pea 600¢ 1equiadaQ TT
67V0SVYM AOD A 6€0 /6w 94 se [ejoL ‘ uol] 600¢ 12quiadag TT
67V0SVYM AOD A 9000 /6w no se [e10] ‘1addod 600¢ 12quiadag TT
670SVM AOD A T00°0> I/Bwi 1D se [el0] ‘ wniwoiyd 600¢ 12quiadag 1T
670SVM AOD A 16T I/Bw eD Sk [e]ol ‘ wnidfed UMOISUIIBIN ¢MS | 600¢C 18quisdad TT LEBTESTT
POyYIsN ‘PalddyY ljnsay 11un _._O_HQ_._owOD 1S9 | CO_HQ_‘_omwh_ m_QEmm 9led O_QEmw w_QE.mm..
0T0¢ >...m:c.mm. G0 ”wyo_QEOO m_m>_6c< YASTAS] :ON 19piO
6002 Jaquwadaq TT :paAIaday ssjdwes SluelINSU0D SdY  :92inos ajdwes
T anss| 6002/9%72659/A0D :laquinN uoday G¥90T 810nd -BWeN als

1LS

0TST
62¢T
1680
1421

DNILSAL

svin

LNHYL

[ NdAAAS | SISA[euy JO 91edl1}11u8)




G 10 {7 abed

§/59 689/ ¥2(0) vy+:xed €TZT Zv9. #2(0) vr+:18L NO6 YAD ‘Anusno) ‘anusay uolbuiio] ‘anua)d sssuisng 1S

‘P17 salloleloqge 1ual]l UIBASS

ajdwes waloinsu|=S/| ‘|wT 0} uajeAinba Ajerewixoidde si BT pasAfeur swnjoA ejjauoifia 0} Buirejay pasayy ajdwres Jo awn|oA U pajdalaq 10N=AaN e|jauoifia 104 ‘paldalad J0N=AN 0 0 SpueuIwI1ap [e21B0|0IqoIDIN 104
"PaIoBIUOIYNS = S ‘UIoduNy = uny ‘Buipeay LS = B3y ‘SPUBIPIA T1S = PIN ‘AUBA0D LS = A0D ‘puabpug LS = pig e pasAfeuy

‘SLYION = N ‘PaNIP8IddY SN 10N = N ‘PalIPaI0dY SYMN = A :S8P0D U0NEeNPaIddy

670SYM AOD A 9T |/B6w 9 se [elo] ‘ uoJj 6002 Joqwa%aq TT
670SVYM ANOD A 1000 |/Bw no se [e1o] ‘1eddod 6002 1aqwiadaQg TT
6V0SVM AOD A ¢00°0 /6w 1D se [ejol * wniwoiyd 600¢ 12quiadag TT
6V0SVYM AOD A A /6w B) sk [ejo] ‘ wnided 600¢ 12quiadag TT
670SVM AOD A €000°0> /6w pO se [ejol ‘ wniwpe 600¢ 12quiadag TT
670SVYM AOD A 70 I/Bwi g se [ejo] ‘uoiog UMOJSUIlBIN GMS | 600¢ 18quisdad TT 6€B8TESTT
Wwawwo) 1sAfeuy ON  :8E8TESTT 10} SlUBWIWOD I1sAjeuy
sialem aJeuns  :8e8TEGTT J0) Xl1e ajdwes
9E0SVYM AOD A 9€ /6w ¥0S se areydins 600¢ J12quiadag TT
9E0SVM AOD A 10> I/Bwi d se oyuo ‘sreydsoyd 600¢ 19qwiadsg 1T
9E0SYM A0 A v'e I/Bw N Se pasIpIXQ [e101 ‘UsaBonIN 600¢ JaquiadaQ TT
GZOSVM AOD A TEC /6w €008eD se Ajuiey 600¢ 1equiadag TT
670SVM AOD A ¥00°0 /6w uz se [ejoL ‘duiz 600¢ 1equiadaQ TT
670SVM AOD A TC /6w BN Se [ej0] * wnipos 600¢ 12quiadag TT
670SVYM AOD A €L'S /6w M se [ejo] ‘ wnissejod 600¢ J12quiadaQ TT
670SVM AOD A LE00'0 I/Bwi IN se [e10] ‘ [92IN 600¢ 19qwiadsg 1T
£TOSVYM AN0D A 1000°0> I/Bwi BH se [e101 ‘AinaisN 6002 Jaqwiadad TT
670SVYM ANOD A 6T°0 |/Bw U\ Se [ejo] ‘ asauebuep 6002 1oqwiadaQg TT
67V0SVYM AOD A 189 /6w BN se [e10] ‘wnisaubepn 600¢ 12quiadag TT
67V0SVYM AOD A 9000 /6w qd se [ejo] ‘ pes’] 600¢ 12quiadag TT
670SVM AOD A S50 I/Bwi 94 se [ejo] ‘ uol] 600¢ 12quiadag 1T
670SVM AND A 900°0 |/Bw no se [elo] ‘1addod umolsulelN eMS | 600z Jaquiaoad TT 8E8TESTT
POyYIsN ‘PalddyY ljnsay 11un CO_HQ_._owOD 1S9 | CO_HQ_‘_omwh_ m_QEmm 9led O_QEmm w_QF_.mm
0T0¢ >...m:cmm. G0 “wHo_QEOO m_m>_MC< YASTAS] :ON 19piO
6002 Jaquwadaq TT :paAIaday ssjdwes S1UB]INSUO0D SdY  :924nos ajdwes
T anss| 6002/9%72659/A0D :laquinN uoday G¥90T 810nd -BWeN als

1LS

LNHYL

me:/mm

0TST
62¢T
1680
1421

DNILSAL

svin

SIsAleuy Jo 91edl1j1148)




G Jo G abed

§/59 689/ ¥2(0) vy+:xed €TZT Zv9. #2(0) vr+:18L NO6 YAD ‘Anusno) ‘anusay uolbuiio] ‘anua)d sssuisng 1S

‘P17 salloleloqge 1ual]l UIBASS

ajdwes waloinsu|=S/| ‘|wT 0} uajeAinba Ajerewixoidde si BT pasAfeur swnjoA ejjauoifia 0} Buirejay pasayy ajdwres Jo awn|oA U pajdalaq 10N=AaN e|jauoifia 104 ‘paldalad J0N=AN 0 0 SpueuIwI1ap [e21B0|0IqoIDIN 104
"PaIoBIUOIYNS = S ‘UIoduNy = uny ‘Buipeay LS = B3y ‘SPUBIPIA T1S = PIN ‘AUBA0D LS = A0D ‘puabpug LS = pig e pasAfeuy
"SLYFOW = I ‘PalIpaIndy SYHN 10N = N ‘PalipaIddy SYMN = A :SBP0D UOIENPaIdY

labeuey A1ndag ONIL
“zz22 X peubis
0TOZ Atenuer go :8reqg Si|3 1 ‘sweN ’
JuBWWOoD 1sAleuy ON  :6EQTESTT 104 SusawWWo) 1sAleuy
slayem adeuns  :6EQTESTT 104 Xlre ajdwes
9E0SYM A0D A ov I/Bw YOS se areydins 6002 Jaquiadaq TT
9E0SVYM AOD A T0> /6w d se oyuo ‘sreydsoyd 6002 12qwadaQ TT
9E€0SVMN ANOD A V'e _\OE N Se pasIpIXQ |e101 _cwmo\:_Z 600¢ loqwiadad TT
SGZOSYM A0D A zee I/Bw €00®D se Ajuey 6002 J2quwiadaq TT
6Y0SVYM A0D A 6000 I/Bw uz se [ejoL ‘ouiz 6002 190wa2aq TT
670SYM A0D A 2z I/B BN Se [ej0] ‘ wnipos 600¢ Jaquiadaq TT
6V0SVM A0D A €€'9 I/Bw 3 se[ejo] ‘ wnissejod 6002 J2quwiadaq TT
6V0SYM A0D A 6€00°0 I/Bw IN Se [ej0L * [9XIN 6002 42quwiadaQ TT
E€TOSYM A0D A 1000°0> I/Bw BH se [e10 ‘Ainoisy 6002 J2quwiadaq TT
6V0SYM A0D A SZ'0 I/Bw U se [elo] ‘ asauebuely 6002 J2quiadad TT
6Y0SYM A0 A 60°L I/Bw BN se [ejoL ‘wnisauben 6002 190wa2aq TT
670SVM A0D A 7000 I/Bw ad se [ej0] ‘ pes] umolsulllelN GMS | 6002 19quiadad TT 6E8TESTT
poylaN ‘paIddy 1nsay Hun uondiosaq 1sal uonduosaq ajdwes a1eq a|dwes a|dwes
0TO0Z Atenuer g0 :819|dwo) sisAjeuy 2628 ‘ON JapiO
6002 Jaquwadaq TT :paAIaday ssjdwes SluelINSU0D SdY  :92inos ajdwes
T onss| 600¢/9¥2659/A0D :laquinN uoday G¥90T @10nd :9WweN 8ls

1LS

LNHYL

me:/m_m

0TST
62¢T
1680
1421

DNILSAL

svin

SIsAleuy Jo 91edl1j1148)




APPENDIX 4

Leachate

Marlinstown Landfill
Waste Licence W0071-02
AER 2008
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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 ID__ |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 | D -Depth of Leachate (m) Temp C |Odour/Visual Appearance
GEW 31 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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APPENDIX 5

Landfill Gas

Marlinstown Landfill
Waste Licence W0071-02
AER 2008
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tms environment Itd QP-SITE-2017-01

LANDFILL GAS MONITORING RECORD SHEET Jssue |
SITE Marlinstown Landfill Site, Mullingar, Co Westmeath
LICENCE REGISTER NO WL 71-2
DATE & TIME 12/01/2009 JOB NO. [ 14682 |
GAS MONITORING INSTRUMENTATION GA2000 SERIAL NO GA05588
EXTERNAL CALIBRATION DATE 26/11/08 CERTIFICATE NO CSL Cert. No 8178
INTERNAL CALIBRATION DETAILS CH4 5.5%, CO2 4.9%, 02 5.1% [2]
WIND SPEED AND DIRECTION
COMMENTS
CARBON HYDROGEN CARBON
MONITORING METHANE pioxoE | OXYGEN | ATMOSPHERIC | ATMOSPHERIC | “grion | oo,
LOCATION CH, co, 0, TEMPERATURE PRESSURE H.$ co COMMENTS
Yo V¥ Y viv % viv 'c mbar ppm ppm
Monitoring Wells
Gl 126 16.5 44 712 990 0 0
G2 04 47 0.0 12 990 0 0
G3 20 57 02 7.6 990 Q [
G4 01 2.9 02 7.9 990 0 0
G5 pipe full of waler
as 0.0 0.0 18.5 83 990 0 [\
G1 510 2.5 67 7.6 990 0 o
G8 8.5 6.1 115 16 950 0 [
G9 18.0 191 00 7.6 950 o] 4]
GIo 929 79 0.0 76 950 4] 1]
Gl 0.0 0.5 19.9 L8 990 0 0
GEW 1 29.6 213 25 7.6 90 50 0
GEW 4 327 259 02 7 950 39 0
GEW 23 0.0 e 20.9 61 950 0 0
GEW 24 18 3.1 172 6.2 990 0 0
Gl6 0.0 0.2 20.6 84 990 0.0 0.0
GI7 0.1 12,1 7 8.5 950 0.0 0.0
Gl
Buildings
Hamill's Shop 0.0 0.0 204 108 990 0 0
Site Hut
Site Office
NOTES:

1. A Limit of 1%v/v Methane OR 1.5% v/v Carbon Dioxide applies to any measurement in a building on cr adjacent to the facility
and/or at any poini located outside the body of the waste
2. Well not found due to high vegetation

‘Wesrreath County Council- Mardinsiow n Lund 61 - Gas wuniloring
TMS Emironment Lyl Report Ref 1434



SITE
LICENCE REGISTER NO
DATE 120'01.'200‘

tms environment hid

LANDFILL GAS MONITORING RECORD SHEET

GAS MONITORING INSTRUMENTATION

EXTERNAL CALIBRATION

INTERNAL CALIBRATION DETAILS

‘WIND SPEED AND DIRECTION

COMMENTS

Each quarter an extended network of gas points G19 - G32 are monitored in addition to G1 - G18 and the buildings.

Marlinstown Landfill Site, Mullingar, Co Westmeath

WL 71-2

TIME

11.00

GA2000

DATE 26/11/08

SERIAL NO

CERTIFICATE NO

QP-SITE2017-01
lssuc 1

GAGS588

CSL Cert. No 8178

CH4 5.5%, CO2 4.9%, 02 5.1% [1]

CARBON HYDROGEN CARBON
MONITORING METHANE DIOXIDE OXYGEN ATMOSPHERIC ATMOSPIIERIC SULPHIDE MONGXIDE .
LOCATION cH, co, 0 TEMPERATURE PRESSURE HyS co COMMENTS
% ViV % viv Yo viv ‘C mbar ppm ppm

Monitoring Wells
Gl19 0.1 4.3 162 84 990 0 0
G20 9.8 12 9.6 7.9 990 0 0
G2l 00 0.6 205 6.1 990 0 0
G2 0.0 0.3 208.0 64 9% 0 0
a3 0.0 18 19.5 6.3 990 0 0
G4 0.0 02 205 7.0 990 0 0
G25 0.0 0.5 20.1 74 990 1] 0
G26 211 B9 94 8.6 990 o 0
G27 pipe full of waler
G2§ 34 0.0 46 7.6 930 0 0
G19 182 174 02 78 950 0 0
G30 02 01 19,9 7.6 990 0 [
G31 0.0 2.3 16.8 7.6 950 0 0
G2 ns 1.3 0.0 7.6 590 0 4

NOTES:
1. A Limit of 1%v/v Methane OR 1.5% viv Carbon Dioxide applies to any measurement in a building on or adjacent to the facility
and/or at any point Jocated outside the body of the waste
‘Westmesth Copnty Couneil- Marlinstonn Land£1) - Gas moni oring
TMS Emvirgnmen Lid Report Rel 14344




tms environment lid QP-SITE-2017.01
LANDFILL GAS MONITORING RECORD SHEET Issue
SITE Mardlinstown Landfill Site, Mullingar, Co Westmeath
LICENCE REGISTER NO WL 71-2
DATE & TIME 13/02/2009 JOB NO. 14847 |
GAS MONITORING INSTRUMENTATION GA2000 SERIAL NO GADS5B8
EXTERNAL CALIBRATION DATE 26/11/08 CERTIFICATE NO CSL Cert. No 8178
INTERNAL CALIBRATION DETAILS CH4 5.5%, CO2 4.9%, 02 5.1% (2]
WIND SPEED AND DIRECTION
COMMENTS
CARRON q HYDROGEN CARBON
T — METHANE DIOXIDE OXYGEN ATMOSPHERIC ATMOSPHERIC SULPHIDE MONGXIDE
LOCATION CH, co; 0, TEMPERATURE PRESSURE H;S co COMMENTS
Y viv Ye viv % viv °c mbar ppm ppm
Monitoring Wells
Gl 10.6 158 56 1,002 0 i
v} 02 iz 6.0 1,082 0 0
G3 250 42 08 57 1,002 0 0
G4 04 25 48 58 1,012 0 0
G5 Note 2 Note 2 Nole2 Notc 2 Note 2 Note 2 water
G6 [+] 0 19.2 52 0 0
G7 86 2.1 128 58 0 0
a8 6.2 58 112 56 0 0
G9 168 9.1 15 4.1 1,012 0 0
2 ] 53 1,012 1] 4]
a4 192 46 1,012 0 0
0.5 35 54 Lo12 42 0
25.1 57 56 1,012 38 0
53 12 49 1,012 0 0
02 208 51 1,012 ] 0
Gl6 0 0l 209 15 1,012 0.0 0.0
G17 0.1 9.7 65 57 1,012 0.0 0.0
GI8 03 05 209 58 1,012 1] i
Bulidings
Hamill's Shop 0 0 207 56 1,012 0 0
Site Hut
Site Office
NOTES:

L. A Limit of 1%v/v Methane OR 1,5% v/v Carbon Dioxide applies 10 any measurement in a building on or adjacent 1o the facility
and/or at any point located outside the body of the waste
2. Data not avilable due Lo the presence of water in the pipe

Wesuioa th Counry Cownetl- Marlinstown Land 1 - Gas moniworing

TMS Emvirenment Ld

Report Ref 14847




tms environment ltd

LANDFILL GAS MONITORING RECORD SHEET

QP-SITE-2017-01

Issue 1

SITE Marlinstown Landfill Site, Mullingar, Co Westmeath
LICENCE REGISTER NO WL 71-2
DATE & TIME JOBNO. 14928
GAS MONITORING INSTRUMENTATION GA2000 SERIALNO GADS588
EXTERNAL CALIBRATION DATE 26/11/08 CERTIFICATE NO CSL Cert. No 8178
INTERNAL CALIBRATION DETAILS CHA 5.5%, CO24.9%, 02 5.1% (2]
WIND SPEED AND DIRECTION
COMMENTS
MONITORING METHANE oy | oxveEn | atmosrMERIC | Avospueric | TEROCRN | CPPOR
LOCATION cn, co: o TEMPERATURE PRESSURE HS co COMMENTS
Y Vi Ve ¥iv Yo viv °C mbar ppm ppm
Monitoring Wells
@ | 18 153 32 az 99 0 oL
G 66 23 L4 Y 99 0 0
R e R e B B e a4 I
"_"""'(_3;"_“_"" - [HA] 2.2 15 2 969 _D o 1] e, o
G5 54,7 o 0.0 i Note2 i 22 T 969 ““EIM—__ ) 0 T
s | 0z oo | Twa |T T [ Tw o | 0 o
i G7 I3.8 ) V 4.;' Nole2 6.0 l;?[‘l ) 0 23 T
a8 66 40 133 2 | 0 e | T
G9 54 18.1 14 - ":17]7 - 970 0 3 T
e o - g
o i h e
______ GEW 1 w7 | Note2 37 m 15 I
T eEwa | 67 T3 | New 3l T 190 0 o
GEW 2§ M3 2.2 T | s T 2 0
GEW 24 143 B ‘15_1——— 6R 58 970 12 i 0 S ]
Glé 0.l 0.3 19.7 T 19 970 - “I:J- 0
G17 04 "10.5 45 D —‘JI—_ i ;;U- -“U ’ (] T
Gl8 UIJ L o0 20777 - 54 970 o 0 0 ) ]
Buildings T - o | o
Thamitsshop | 00 | o1 | 22 | s | e | o | o ) |
Site Hut o o i R T
Sitg Office o T T T
NOTES:

1. A Limit of 1%v/v Methane OR 1.5% vfv Carbon Dioxide applics to any measurement in a building on or adjacent 1o the facility

and/or at any point located outside the body of the waste
2, No reading available

Lardfill - Gas monioring

Cotnry Council- A

TMS Environment L

Repon Ref 14928
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AV Cavipless

LICENCE REGISTER NO

DATE & TIME 2204020018

GAS MONITORING INSTRUMENTATION

EXTERNAL CALIBRATION

INTERNAL CALIBRATION DETAILS

WIND SPEED AND DIRECTION

COMMENTS

tms environment ltd

LANDFILL GAS MONITORING RECORD SHEET

Marlinstown Landfill Site, Mullingar, Co Westmeath

WL7I-2

JOB NQO.

DAY

15109

GAZO

SERIAL NO

CERTIFICATE NO

QPSITE- 201701

Fssue 1
GANESKN ‘
CSL Cent. No ®44Y l

CHA S5%, C0249%, 025.1%(2)

GEW 2R

GLW 24

617

Glx

Sute (Hee

GEW A

wn

un

177

1006

Lnué

1Lu06

METHANE CARBON ONYGEN ATMOSPHERIC ATMOSPHERIC | TIPROGEN | CARHOM
.- . DIOXIDE SULPHIDE MONOMDE
MONITORDN G COMMENTS
LOCATION ClH, co, TEMPERATURE PRESSURE us co o
o N ks mibur m ppmn

Mansoring W ells
1% v
Lo W
1010 [ 7
Lo 1 n
1,m4 L] "
1010 u u
10 0 13
1008 o 1
1% 0

NOTES:

1. A Lt of 1%/ Methane OR 1.5% viv Carbon Dioxide applies to any measurement in 3 building on or adjacent to the facility

and/or at any point located outside the body of the waste
2. Well not found due to high vegetation

Westneati 4 vune Counal- Mirhistown Land 8] - Gas monsomong

TART e menment [1d

Ryport Ret 18104



tms environment ltd

LANDFILL GAS MONITORING RECORD SHEET

QP-8ITE-2017-01

Tssue |

SITE Marlinstown Landfill Site, Mullingar, Co Westmeath

LICENCE REGISTER NO WL 71-2

DATE & TIME JOB NO. 15264 1

GAS MONITORING INSTRUMENTATION GA2000 } SERIAL NO GAO5588 f
EXTERNAL CALIBRATION DATE 08/05/09 CERTIFICATE NO‘ CSL Cert. No 8449 J
INTERNAL CALIBRATION DETAILS CH4 5.5%, CO2 4.9%, 02 5.1% [2]

WIND SPEED AND DIRECTION

COMMENTS
S METHANE g?g)gong OXYGEN | ATMOSPHERIC | ATMOSPHERIC [ FOROCEN | CARRON
LOCATION CH, co, 0, TEMPERATURE PRESSURE H$ co COMMENTS
%o VN % viv Y ¥iv °C mbar ppm ppm
Moniroring Wells
Gt 124 17.7 1.0 Note 2 1,014 i -NoleZ Note 2
G2 276 g 03 Naotz 2 1,014 Nete 2 Note2 water 1n the pipe
. G‘3 242 9.9 5.5 Notc 2 1,014 Note 2 Note 2
G4 149 V 43 o ].;i - N;Tez . 1,014 Note 2 | Note 2
G5 ;12.1 18 IR Note 2 1,013 Note 2 Nole 2 water in the pipe
G6 0.0 0.1 204 Note 2 1,013 Note 2 Note 2
G7 . 127 2.2 | 10.1 Note 2 1‘0.15 Nole 2 Note 2
G8 93 . 47 1.8 Note 2 1,015 Note 2 . Note 2
G9 84 12.3 S: 6 Note 2 1,014 Note 2 Note 2
Gl0 h 10.2 87 | 0.6 . Note 2. 1,014 Note 2 Note 2
Gl 53 0l 08 V Note 2 1,013 ﬁat:ﬁ! Note 2 water in the case
GEW | 654 . 32.3 0.1 Note 2 1,012 Note 2 Note 2
GEW 4 [ .23.4 16.0 6.7 Note 2 . 1,012 - Note 2 Note 2
GEW 28 18.1 . 19.7 0.9 Note 2 1.013 Note 2 Note 2
GEW 24 14 09 19.0 . Nn‘leZ 1,013 Note 2 Nole 2
Gl6 . 0.0 0.4 20.0 Note 2 | 1,014 Note 2 Note 2
G17 0.0 8.6 92 Note 2 1,014 Note 2 . Note 2
Gl§ 0.0 0.0 ‘ 200 ‘ Note 2 | 1,014 Note 2 Note 2
Buildings | .
Hamill's Shop 0.0 a1 203 Notc 2 1,014 Note 2 ] Note 2
Sn:]im . 7 7
Sile Office
NOTES:

1. A Limit of 1%vw/v Methane OR 1.5% viv Carbon Dioxide apples to any measurernent in a bulldng on or adjacent to the facility
and/or al any point located outside the body of the waste
2. Values nol available during this menitoring event

Westneath Cownpy Counal- Marlinsin n Lamdbil - Gas momtorung
TS Emvironment Lt

Report Ref15264
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s environment frd QPRSI -201701
LANDFILL GAS MONITORING RECORD SHEET Lvae |
SITE Marlinstown Landfill Site, Mullingar, Co Westmeath
LICENCE REGISTER NO WL 71-2
DATE & TIME 162009 JOB NO. 15340 ]
GAS MONITORING INSTRUMENTATION GA20) i SERIAL 1\'0’ GANSSKR /‘
EXTERNAL CALIBRATION DAT! CERTIFICATE NO\ CSL Cent. No 8178 [
INTERNAL CALIBRATION DETAILS CHA 5.5%, CO2449%, 02 51% (2] ‘
W IND SPEED AND DIRECTION ‘ J

COMNMENTS
METHANE CAREO, OXYGEN ATMOSPHERIC | ATMOSPHERIC CARBOS
MONITORING PRI OIS, . .
LOCATION oH, co, o, TEMPERATURE PRESSURE co COMMENES
RS TAY Fari o A mbanr mﬂ DD"‘
Voittoring Wefls

Gl b5 21 106 1 o

G2 L 13y 1% 1.0 i ]

1t n U

1] 0

Lous u 1]

-wun U 7
l.ht’]rﬁr o o o
- _E;,,:“ - = . . : E——
il 0
e | 4 7 -
e e [ P
(rl() T ) al 0 i,u[)r: [ ] ) i S
arT B -u-l R A”]‘ux N AT N u”
GlK a1 1.6 o i
. “ SO S E. ........ . T -
Sate Thut - R o ’ T
h :\J[L’(’mit | 7
NOTES:

LA Limitof 1%aviy Methane OR 1.5% v Carbon Dioxide applies to any measurement in a bwlding on or adjacent to the facility
and’or at any point located outside the body of the waste
2. Well not found due to ligh vegetation

W estmcath Couaty Caiel- Matlnskowan Laodfill - Gas monsormg
1S Fmzvanment 110 Begaom Kl 14682



SITE

LICENCE REGISTER NO

DATE

EXTERNAL CALIBRATION

INTERNAL CALTBRATION DETAILS

16:0A2000

GAS MONITORING INSTRUMENTATION

WIND SPEED AND DIRECTION

s environment ltd

LANDFILL GAS MONITORING RECORD SIIEET

WL 71-2

Marlinstown Landfill Site, Mullingar, Co Westmeath

TIME ’

11

I GA2000

DATE 2641 140K

SERIAL NO

QPSIT

F-2017.01

s 1

|

GAUSSER

CERTIFICATE NO CSL Cert. No ¥17% —r

CH4 § 5%, CO2 4.9%, 02519 1]

Fach quarter an extended network of gas points GI9 - G32 are monttored 1 addition to G1 - 18 and the buildings

METHANE SARBON OXYGEN ATMOSPHERIC | aTMospHERIc | IYPROGIN | CaRBON
MONITORING DIONIDE SULPHIDE MONONIDE. :
LoCaTioN on, co; o, TEMPERATURE PRESSURE H,5 co FEMERES.
“arn e an Sari ‘c mbar ppm ppm
Monttoring Hells
(B} [ 1,but 0 o
LAni6 (] 1)
G Y1 1Y% 1006 u i
{Babs R} (LR (EM 204 (KL i u
Skl ul % 174 4 (Wiild [0 o
Gl il 2% 175 RIE) 1006 u u
s ([N ] (K1) v (P2l 1,006 Qo 0
1004 il

10
T
1 6
e

1inh

pipe full of wate

1. A Lunit of 1%v/v Methane OR 1.5% viv Carbon Dioarde apphies to any measurement in a building on or adsacent to the facility
and/or at any point located outside the body of the waste

Webmeath Connn Uounal Marksiown Landfill « Gas menonug

TAIS By wromient Lid

Repot Rel 14022



tms environment Itd

QP-SITE-2017.01

Issue 1

LANDFILL GAS MONITORING RECORD SHEET —1
SITE Marlinstown Landfill Site, Mullingar, Co Wesimeath
LICENCE REGISTER NO WL 71-2
DATE & TIME 2240712009 JOR NO. 15488 ‘
L
GAS MONITORING INSTRUMENTATION [I GA2000 ’ SERIAL NO‘

GA05588

EXTERNAL CALIBRATION DATE 26/11/08 CERTIFICATE NO‘

DEEEE AR RS | !

CSL Cert. No 8178

INTERNAL CALIBRATION DETAILS CH4 5.5%, C024,9%, 025.1% [2]

WIND SPEED AND DIRECTION 1

.

COMMENTS
|
z |
FMOMTORING METHANE CARRON | OXYGEN | ATMOSPHERIC | ATMOSPHERIC TIDROCEN | ICARDON,
LOCATION CH, co; 0, TEMPERATURE PRESSURE H,8 co COMMENTS
Y viv % VIV o viv “C mbar ppm ppm
Monitoring Wells
Gl 19.6 ' 204 14 197 981 0 0
G2 43 75 T 35 951 0 0
G3 24 4.7 0s 185 981 0 0
G4 21 57 13 23 ' 981 0 0
Gs 06 31 08 187 81
Gé 01 3! T 224 981 0 0
G7 420 11 06 26 981 0 7
Gs 193 11.3 1 238 981 0 0
Go 173 191 04 232 981 0 1
Glo 52 13 0.9 229 981 0 0
Gl 53 07 03 ' 210 951 0 0
GEW | 40.1 271 00 203 ' 981 10 0
GEW 4 388 21 6.2 203 981 0 0
GEW 28 354 M7 02 18.7 581 16 0
GEW 24 156 | 159 57 204 981 4 ' 0
Gls 01 04 19.9 236 950 0 0
Gl7 0.0 19 59 212 980 0 0
Glg 0l 0.0 205 213 980 0 0
Buildings
Hamill's Sh.np 0.0 0.0 203 212 980 0 0
Site Hut
Site Office
NOTES:

1. A Limut of 1%vfv Methane OR 1.5% w/v Carbon Dioxide applies 1o any measurement in a building on ar adjacent 1o the facibity
and/or at any peint located outside the body of the waste
2. Well not found dug to high vegetation

Westmeuth Cownty Cowcal - Marlmstown Landiill - Gis momionng
TMS Emaronnent Lul

Report Ret 1488



tms environment Itd

QP-SITE-2017-01

Issuc |

GAD5588

LANDFILL GAS MONITORING RECORD SHEET -
SITE Marlinstown Landfill Site, Mullingar, Co Westmeath
LICENCE REGISTER NO WL 71-2
DATE 22/07/2009 | TIME r 11.00
GAS MONITORING INSTRUMENTATION GA2000 SERIAL NO’
EXTERNAL CALIBRATION DATE 26/11408 CERTIFICATE N()f

CSL Cen. No 8178

INTERNAL CALIBRATION DETAILS CHA 5.5%, CO2 4 9%, 02 5.1% (1)

WIND SPEED AND DIRECTION ‘

COMMENTS

Each quarter an extended network of gas points G19 - G32 are monitored in addition to G1 - G18 and the buildings.

ONITORING METHANE ngzgg OXYGEN | ATMOSPHERIC | ATMOSPHERIC | FYDROGEN | CARRON S
LOCATION CH, CO, [ TEMPERATURE PRESSURE H.S co B :
Yo viv % viv a viv °c mbar ppm ppm
Monitoring Wells
Gl9 00 72 15.3 203 980 0 0
G20 26 . 08 115 22 980 0 0
G21 01 17 19.6 20,1 930 . 0 0
G2 0.0 08 200 200 980 0 0
G213 0 12 175 202 980 0 0
G24 0.0 08 189 20.0 980 0 0
G25 0.0 038 20,0 205 930 0 0
G26 M3 184 12 2.1 930 0 . 0
G27 57 00 07 20.2 940 0 0
G28 05 00 04 201 950 0 250
G29 . 0.1 02 201 209 981 0 0
G30 24 04 197 223 931 0 0
G3l 0.1 5.5 19.6 25 981 0 0
G32 285 31 06 213 . 481 0 0

NOTES:
1. A Limit of |%viv Methane OR 1.5% vy Carbon Dioxtde applies 10 any measwement in a building on or adjacent to the faciity
and/or at any point located outside the body of the waste

Westneath County Councal- Matlmnstow n Land 1 - Gas sonoring
TMS Emaromunem Lul

Report Ret 13487




tms envirenment ftd

LANDFILL GAS MONITORING RECORD SHEET

QP-SITE-2017-01

Issue |

SITE Marlinstown Landfill Site, Mullingar, Co Westmeath
LICENCE REGISTER NO WL 71-2
DATE & TIME 27/08/2009 ’ JOB NO. ‘ 15629
[
GAS MONITORING INSTRUMENTATION | GA2000 SERIAL NO GAO05588
EXTERNAL CALIBRATION DATE 08/05/09 CERTIFICATE NO/ CSL Ceri. No 8449
A ———. | i
]
INTERNAL CALIBRATION DETAILS CH4 5.5%, CO2 4.9%, 02 5.1% [2] ‘
WIND SPEED AND DIRECTION ’ J
COMMENTS
—_ METHANE CaRson | oxveen | aTmoseHERIC | ATMosPHERIC | FYPROGEN Ll
LOCATION CH, co, 0, TEMPERATURE PRESSURE H,S co COMMENTS
Yo xhv A viv Yo ¥iv °C mbar ppm ppm
Monitoring Welis
Gl 304 252 0.9 135 993 0 0
G2 60 77 36 . 13.3 493 0 0
G} l0.1 E§] 03 133 993 0 0
G4 156 57 39 137 493 0 0
G5 409 15 38 137 993 0 0
Gh 0l 0l 205 13.7 993 0 0
G7 479 271 50 13.3 991 0 0
G 178 x4 61 134 991 0 0
G 365 283 06 134 991 0 i
Glo 80 103 02 137 991 0 0
G 05 10 | 49 133 991 0 0
GEW | 672 23 02 154 991 0 0
GEW 4 30.7 202 15 133 991 0 0
GEW 2§ 196 213 08 13.2 991 0 0
GEW 24 29 70 . 128 . 135 991 0 0
Gls 0.1 68 126 135 989 i 0
Gl7 0l 03 52 135 989 0 0
G1% 01 9.7 203 135 959 0 0
Buildings
Hamill's Shop 0.t 00 205 156 . 989 0 0
Site Hut
Site Office
NOTES:

1. A Limit of 1%w/v Methane OR 1.5% viv Carbon Dhoxide applies to any measurement in a building on or adjacent to the facility

and/or at any point located outside the body of the waste
2. Well not found due to high vegetation

Wesmcath Counry Council- Marhinstow n Lanbll - Gas momrtonng
TMS Emwonment Ll

Repurt Rel 15629



tms environment Itd QP-SITE-2017-01

LANDFILL GAS MONITORING RECORD SHEET Issue |
SITE Marlinsiown Landfill Site, Mullingar, Co Westmeath
LICENCE REGISTER NO WL 71-2
PATE & TIME 9 Sept.09 JOB NO. ' 15677
GAS MONITORING INSTRUMENTATION GA2000 ‘ SERIAL NO GAD5588
EXTERNAL CALIBRATION DATE 08/05/09 CERTIFICATE NO . CSL Cerl. No 8449
INTERNAL CALIBRATION DETAILS CH4 5.5%, CO2 4.9%, 02 5.1% [2]
WIND SPEED AND DIRECTION |
COMMENTS
CARBON HYDROGEN CARBON
MONITORING METHANE DIOXIDE OXYGEN ATMOSPHERIC ATMOSPHERIC SULPHIDE MONOXIDE i
LOCATION CH, co; 0 TEMPERATURE PRESSURE H.§ co COMMENTS
% viv Y viv Yo viv ‘c mbar ppm ppm
Monitoring Weils
Gl 36 53 139 161 1,018 0.0 0.0
G2 28 41 153 137 1,020 0.0 00
G3 55.9 1.2 01 134 1,020 0.0 1.0
G4 0.2 217 12.5 144 1,020 00 0.0
G5 19 28 16.8 130 1,020 00 0o
G6 00 00 201 1.5 1,020 0.0 00
G7 6 07 03 46 1,018 0.0 0.0
G8 163 9.5 6.3 135 1,018 0.0 0.0
Go 143 18.0 L8 151 1,018 0.0 0.0
G10 i - =] - - « - water in the case
Gl d - i - - - - water in the case
GEW | 223 235 02 149 1,020 4.0 00
GEW 4 228 177 18 138 1,020 310 0.0
GEW 28 14.8 217 04 4.1 1,020 0.0 0.0
GEW 24 34 71 12.8 146 1,020 0.0 0.0
Glé 01 01 20.5 1.6 1,019 0.0 0.0
G17 1.8 23 174 152 1,019 0.0 0.0
GIg 0.1 00 20.6 157 1019 0.0 0.0
Buildings
Hamill's Shop 0.0 00 20.5 164 1.019 0.0 0.0
Site Hot
Site Office
NOTES:

1. A Lumit of 1%v/v Methane OR 1.5% v/v Carbon Dioxide applies to any measurement in a building on or adjacent 1o the facility
and/or at any point located outside the body of the waste
2. Values not available during this monitoring event due to instrument

Westmeath Cownry Comnerl - Marhnstow n Land ) - Gas momwnig
TMS Emronment Lid Repart Ret 15677
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APPENDIX 6

Dust

Marlinstown Landfill
Waste Licence W0071-02
AER 2008
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Q1

Q2

Q3

Marlinstown Landfill Dust Results 2008

SAMPLING POINT DUST DEPOSITION RATE
mg/m’-day
D-1 161
D-2 259
D-3 2
SAMPLING POINT DUST DEPOSITION RATE
5
mg/m”-day
D-1 organic contamination
D-2 organic contamination
D-3 organic contamination
SAMPLING POINT DUST DEPOSITION RATE
mg/mz-day
D-1 17
D-2 89

D-3

171




APPENDIX 7

Topographical Site Survey

Marlinstown Landfill
Waste Licence W0071-02
AER 2008
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