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1.0 Tmtroduction

This report comprises an Annual Environmental Report (AER) for the Powerstown
Landfill Facility, Powerstown, Co. Carlow. The report has been compiled in accordance
with Condition 11.5 and Schedule G of the Waste Licence for the facility (Register
Number W0025-03) and in accordance with the Environmental Protection Agency’s
(EPA) Guidance Notes on the preparation of AERs. The report covers the period of A

January 2010 to 31™ December 2010.

The following information is required to be contained in the AER:

- Report
Activity Section
Reporting Period 1.0
Waste activities carried out at the facility. 22 |
Quantity and Composition of waste received. disposed of and recovered during the 513 L
reporting period and each previous year. - )
Caleulated remaining capacity of the facility and year in which final capacity is 24
expected 10 be reached. -
Methods of deposition of waste. 2.5
Sumimary report an emissions (PRTR) 4.4
{ Summary of results and interpretation of environmentat monitoring. K 3.0
Resource and energy consumption susnmary - & 3.0
| Proposed development of the facility and timescale of such devejagmgﬁ. 6.0
Volume of leachate produced and volume of leachate transporief /itscharged off-site. 4.2
Report on development works undertaken during the rcpo@ﬁ’g\eriod. and a timescale 6.0
for those proposed during the coming year. RS ’
Report on restoration of completed cells/ phases. T 6.3
Site survey showing existing levels of the facility @@Vd of the reporting period. 3.10
Estimated annual and cumulative quantities of k as emitted from the facility. 4.1
Estimated annual and cumulative quantity U%Tgﬁ 1 emissions to groundwater.
4&00 43
Annual water balance calculation and img‘gb?’etation 43
Report on the progress towards achjevement of the Environmental Objectives and 62
Targels contained in previous year's report. )
Schedule of Environmental Objectives and Targets for the forthcoming year. 6.2
Full title and a written summary of any procedures developed by the licensee in the year 6.4
which relates 1o the facility operation. )
Tank, pipeline and bund testing and inspection repost. 3.12
Reported incidents and Complaints summaries. 8.0
Review of Nuisance Controls, 7.0
Report on the use of a portion of the waste charges for appropriate local environmental 9.3
improvement projects during the year and details of plans for forthcoming veas. -
Reports on financial provision made under this licence, management and staffing 93/94
structure of the facility, and a programme for public information. T N
Report on training of staff. 9.3
Statement of compliance of facility with any updates of the relevant Waste 5
Management Plan. i
Statement on the achievement of the waste acceptance and treatment obligations. 23
Updates/Amendments 1o the Odour Management Pian. 6.4
Waste Recovery Report. 44
—
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2,0  Facility Description and Waste Activitics

2.1 Facility Description

Powerstown Landfill is located on the N9, approximately 8 kilometres south east of
Carlow Town. The facility is located in a rural setting and is bounded to the north and
east by farm land, 1o the west by the N9 road to Carlow/Kilkenny and to the south by a
quarry and a third class road. Drawing No. 1, illustrates the landfill areas (Phase 1. 2 and
3) and Drawing 2 shows the layout of the facility. The facility is in compliance with the
South-East Waste Management Plan as adopted in 2006.

Phase 1: Old Landfill

Phase 1 of the landfill commenced in 1975 and finished in 1990, The old landfill is
located within the southern portion of the site. It is an unlined, capped landfill, located in
a spent sand and gravel quarry. It comprises approximately 3.5 hectares (8.6 acres) and
contains approximately 130,000 tonnes of municipal waste material. Additional capping
works were carried out on the old landfill in 2006.

Phase 2: Former Landfill .

oé?’
Phase 2 of the landfill is located within the northern portu&‘ of the site. This area first
opened in 1991 and is reputed to be one of the i oS landfill sites in Ireland that
incorporated engineered cells to contain waste thatg%efe’ lined to containment status. This
part of the landfill covers approximately 5.7 ires and has 13 engineered cells and
ceased operations in 2006. Cell Capping aqé‘%ére upgrade works commenced in 2008
and and were completed by October 2008 &é’ &

¢ N
Phase 3: Extension — Operating Landﬁé@
O

The extension to the landfill mclu\&‘a the construction of four lined cells, a surface water
settlement pond, leachate tank férm, Civic Amenity Site (CAS), a green waste composting
area and the conversion of an existing dwelling to a site office. In addition to the above
works, a new facility entrance has been provided from a minor road off the N9.

Operanons commenced in August 2006 and the capacity of the Phase 3 extension will be
240,000 m®.

2,2 Waste Activities at the Facility

Powerstown Landfill was granted Waste Licence No. W0025-03 by the EPA in December
2009.

The landfill is licensed to carry out the following waste disposal activities in accordance
with the Third Schedule of the Waste Management Acts 1996 to 2010:

Class 1: Deposit on, in or under land {(including landfill): The activity is limited to
the disposal of non-hazardous waste at the facility,
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Img =S urface-impoundment;-inclading-placement.of liquid_or_sludge_discards
into pits, ponds or lagoons: This activity is limited 1o the storage of
leachate/ collected surface water in lagoon(s)/ retention ponds.

Class 5: Specially engineered landfill, including placement into lined discrete cells
which are capped and isolated from one another and the environment: 7his
activity is limited to the disposal of non-hazardous waste imo lined cells.

Class 6: Biological treatment not referred to elsewhere in this Schedule which
results in final compounds or mixtures which are disposed of by means of
any activity referred to in paragraphs 1 to 10 of this Schedule: This activity
is limited to the biologicadl treatment of wastewater generated on site.

Class 7 Physico-chemical treatments not referred to elsewhere in this Scheduic
(including evaporation, drying and calcination) which results in final
compounds or mixtures which are disposed of by means of any activity
referred to in paragraphs 1 to 10 of this Schedule: The activity is limited to
the removal of grit from leachate in the leachate lagoon(s).

Class 13: Storage prior 1o submission to any activity referred to in a preceding
paragraph of this Schedule, other than temporary storage, pending
collection, on the premises wherc the waste concerned is produced: This
activity is limited to the storage of waste in receptacles and designated
areus prior to disposal on or off site.

&
In addition to the disposal activities, the landfill is licengﬁ? to carry out the following
waste recovery activities, in accordance with tlg@;&s*urth Schedule of the Waste
Management Acts 1996 to 2010: O
RS
Class 2: Recycling or reclamation ofsdigdnic substances which are not used as
solvents (including com " g and other biological transformation
processes): This activiry .'&‘mited to the composting of green waste from
households and the cnﬁ@}an of wastes at the civic wasie facility.

. O . 8.0 0

Class 3 Recycling or reclamation of metals and metal compounds: This activity is
limited to the col]qéfon of wastes at the civic waste facility.

Class 4: Recycling or réelamation of other inorganic materials: This activity is

limited 1o the collection of waste at the civic waste facility and re-use of
construction and demolition waste at the facility as capping or on site road

material.

Class 9: Use of any waste principally as a fuel or other means to generate energy:
This activity is limited to the use of landfill gas for the generation of
electricity/ energy.

Class 11: Use of waste obtained from any activity referred to in a preceding

paragraph of this Schedule. This activity is limited 1o the use of compost
generated on site in restoration works.

Class 13: Storage of waste intended for submission to any activity referred to in a
preceding paragraph of this Schedule, other than temporary storage,
pending collection. on the premises where such waste is produced. This
activity is limited to the storage of waste in receptacles and designated
areas prior to recovery on or off site.
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2.3  Quantity and Composition of Waste Disposed and Recovered

Disposal

The waste received for disposal during 2010 included household and commercial waste.
local authority clean ups, strect cleaning waste, fly tipping. screenings, filter sand and
treated sludge. The type and quantity of wasle received and disposed 1o landfill are

summarised in Table 2.1. A total of 13,697 tonnes of material was disposed to landfil]
during 2010.

Table 2.1; Waste Received and Disposed to Landfill (2006 to 2010)

Waste type 2006 2007 2008 2009 2010
{Tonnes) (Tonnes) (Tonnes) (Tonncs) {Tonnes)

Household Waste 29.990 35,075 | 28.397 13,839 4.378

Commercial Waste 1,927 2,991 3.956 1,622 339

Street Cleaning ™" ' 1,038 1,007 1,101 1.091 2,338

Sludge/

Screenings/filter 629 675 400 n 545

sand

Garden Park Waste 74 364 661 396 444

E"mm“““y ] 2,063 3,018 1,662 2,934 5,040

P &

Other - & 635 613

Total 38,091 43,130 36,177 \© 21,684 13,697
Note I: Total includes street cleaning residues. fly tipping, line@\"?&s’?}rbad sweeper and drain cleaning

Recovery &QO§
S

\)
The site also incorporates a Civic Amenigéi &ﬁ(\e (CAS) serving the general public. The
CAS offers a wide range of recovery Q@ms Table 2.2 overleaf details the waste types
accepted at Powerstown CAS and the g&intities accepted from 2006 to 2010. A total of
1725.55 tonnes of recyclable material® were received at the CAS during 2010. The total
number of customers to the CASO ge?ﬁng 2010 was approx 19,000.

A total of 10.62 tonnes of biodegradable waste was re-directed from Powerstown landfill
to further treatment during 2010.

The BMW reports submitted to the agency during 2010 reported the following results

Q3 2010
Q4 2010

% BMW 55.5%
% BMW 56.4%
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24

Iranole 2.2t

Waste'Recoveryatthe-Powerstownr-CAS-fronr2(06-to2010-

Material Type 2006 2007 2008 2009 2010
(tonnes) | (tonnes) | (tonmes) | (tonnes) | (tonnes)
Batteries 19.5 23.07 18.02%%* | ¥ % 14.70%**
Paper 71.8 52.87 80.54 76 118.40
Fluorescent Lights 3.5 35 1.34 3.1 1.07
Cardboard $9.1 62.94 51.46 55 79.24
Textiles 7.4 14.77 15.84 10 12.74
Timber 148.6 155.76 213.2 280 281.9]
Oil 1.7 6 4.5 6
Qil filters 1 0.62 .86 0.58 0.64
Scrap metal 3573 292.16 272.12 268 222.66
WEEE 131.6 182.28 172.18 177 231.24
Glass
* Bottle Bank* 24.8 % 29.06 * 4490 * 31 74,92
e Flat Glass 259 12.14 17.16 23 31.54
TOTAL 49.6 41,20 62.06 74 106.46
Plastic Bottles 7.7 6.26 21.18 36 71.38
Plastic Film 9.3 7.02 3.1 in above 14.78
Tyres "™ NR 2.74 162 .| 842 6.12
Tetra Pac NR 3.06 3.24Y I 14.52
Polystyrene NR 0.98 18 1.48 1.76
Paint Cans NA NA 3 HNA NA 10.52
Green waste NR 184.667 J° 285.5 365 500.55
Waste Engine Oil 1.7 S 4.5 6 8.98
Waste Cooking Oil - A - - 0.44
Gypsum NA & ﬁA 5.10 29 21.44
Biodegradable Food - Sk - - - 10.62
Waste LS
Clay** IIJ?%% 15,366.5 3,101 8,140 7.038
Rubble** SNR 727.02 71.8 1.233 320 Mo
Total 912,085 | 17,133.43 | 4,387.74 10,781 9,094

Note §: The figure for tyres in the abovc lable represents the amount of tyres removed from waste
foads at the landfill active face.

Note 2: Figure includes total amount for rubble & soil and stones

NR — None reported
NA - Not Accepted

* Aluminium cans are included in the bottle bank.
**Clay and Rubble were used for site upgrade work
*** Figure represents total amount for lead acid and primary batteries

Capacity of Landfill

A licence was granted by the EPA on 11" April 2005 for an extension to the landfill that
includes a further four cells with a capacity of 240,000 m®. The remaining capacity of
Phase 3 is estimated at 135,524 m’ (April 2011).
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25 Methodology of Material Disposal and Recovery

Disposal of Waste

Vehicles such as trucks, tractors with trailers. or cars with trailers containing waste, are
initially checked in at the weighbridge and inspected. The weight and description of the
waste is recorded. These vehicles then proceed to the tipping area and the waste is tipped
under the supervision of site personnel.

Cars and vans are weighed at the weighbridge and these proceed to the waste collection
area where the public skips are located. The waste is disposed of into the public skips.

Following tipping of the waste skips within the active area, the waste is levelled and
compacted to a layer of no greater than 2 metres in depth on a daily basis. Individual
compaction layers are no greater than 600 mm in depth. Compaction of waste is carried
out by a purpose built compactor machine weighing approximately 38 tonnes.

At the end of each day the compacted waste is covered with a layer of clay. At the end of
each week, the compacted waste is covered with an additional 150 mm of clay.

A number of brown bins are present at the public skips area igto which customers can
dispose of their biodegradable / food waste. The waste from\(\dq‘gse bins is collected by an
o N
approved contractor and removed off-site for further tre\:gtrg\g.‘hl.
S

&
S
Recovery S

. . e . .
Recyclable materials are brought directly to«ﬂ%@cmc amenity area by the general public
where the wasle is segrepated into grougS,O'Each waste recovery stream has its own

designated skip. When the skip is fgh\;l\l\%\s weighed before removal to an appropriate
O

recycling facility. S
&
3

2.6  Waste Acceptance Proc&&‘%\'e

In early 2010 a new Waste Acceptance Procedure was developed in order to comply with
the requirements of the revised waste licence. A copy of the procedure was forwarded to
the Agency on 11-6-10.

2.7  Enforcement Category

On the basis of international best practices, an Environment-Based Assessment Tool was
developed by the Environmental Protection Agency to assist with prioritising enforcement
activities. The methodology allocates an enforcement category to licensed facilities on the
basis of five environmeni-based attributes:

1. Complexity:
2. Emissions;
3. Location;

4, Operator Management; and
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S Enforcement Record.

The enforcement category of each IPPC and Waste licensed facility is assessed under
each of the above headings, and an overall enforcement category is obtained. This overall
enforcement category will then be reviewed by the OEE and cither confirmed (in the
majority of cases) or adjusted as appropriate. Enforcement categories vary from Al
(extremely high enforcement category) to C2 (very low enforcement category). In line
with their enforcement policy, the EPA will use the overall category obtained in
developing their annual inspection programme and in guiding the allocation of resources
for enforcement activities.

The enforcement category for the landfill has been assigned as A2 (High), as calculated
by the Environmental Protection Agency on-line tool.
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3.0

Environmental Monitoring

Mr, Fergus Muthare Landfill Manager and Ms. Mary Walsh, Environmental Technician
for the facility, oversee all matters of an environmental nature including compliance
monitoring. Some of the monitoring requirements are completed by Carlow County
Council, and some are out-sourced to third parties on behalf of Carlow County Council.

Foliowing consultation with the EPA during 2008 monitoring locations at Powerstown
Landfill were revised.

Table 3.0 below, details the revised monitoring locations at Powerstown Landfill, in
accordance with Waste Licence W0025-03. A map of the monitoring locations is
presented in Appendix 1.

Table 3.0 Monitoring Locations
Landfill Dust . Surface Ground
Gas Deposition e Water Water Leachate Odour
Gl - G46 | D2 St ST RCAI LG oDl
fote | D4 s2 ST2 RCA2 LT oD2
D3 N4 SWLO GW) L7 0oD3
D6 N5 SWLI GW2 Nols 2
D7 N6 GW3 &
D8 GWé é\‘f
GW7 O(,(\
§
TP11 g? {m'vate Wells | L1, L2, L3, Nn_lan
TP17 s per L4,  L10, | residence
Q‘§é§> Condition L1i, LI2,
St | 88.10f L13 et | MeDanalds
&é)o*\(\ Licence Cell 15 vtdence
«’\(.\&\\ Cell 16 M9
<L 0 Cell 17 s | Roundabout
& Cell 18%¢
o NE site
o B
Note I: G42 not included

Note 2;
Note 3:
Note 4:
Note 5.

Cells to be monitored for Leachate composition (quarterly / annually)
Cells to be monitored for leachate levels (weekly)

Cells 15-18 levels monitored continnously on SCADA

Daily Odour Monitoring iLocations

3.1 Dust Monitoring

Dust monitoring was carried out at the facility in compliance with the requirements
outlined in Schedule D and Table D.3.1 of the Waste Licence. A total of six monitoring
locations as listed in Table 3.0 were monitored during the 2010 monitoring period. The
Waste Licence stipulates a dust deposition limit of 350 mg/m?/day for the facility. A
summary of dust deposition monitoring results is presented in Table 3.1

All monitoring results were within the licence limits.

12
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Fable 3.1 Summary of Dust-Monitering-Data during 2610
. S May/dune JulyiAug Sept/Oct
Monitoring Location| DUt D“'}“s{::’“ it 2010 2010 2010
mg/m”/day (mgim’rday) | (mgfmiiday) | (mg/im¥day)
D2 195 23 22
D4 69 57 41
D3 76 31 44
D6 350 169 66 75
D7 86 37 62
DR 27 51 27
3.2 Surface Water Monitoring

A chemical water quality assessment of the Powerstown Stream was carried out by EPA
and a biological water quality assessment was undertaken by Conservation Services Litd.
at two sampling locations, ST1 and ST2 in accordance with Schedule D.6 (Table D.6.1)
of the Wastc Licence. ST2 is situated upstream of the facility and ST1 is located
downstream of the facility. The results of surface water monitoring carried out during
2010 are presented in Appendix 2 of this report.
Chemical Assessment é\\f&
&

@\?{\ \\'l'2 {upstream) SWLI (inlet to

Swater pond) on a quarterly basis,
sahalysis completed in compliance with

Samples were collected from ST1 (downstream)
surface water pond) and SWLO (Outlet from s
Field measurements were recorded and laboral
Table D.5.1 of the Waste Licence. As waief gitality limits for surface water are not set
out in the Licence; the results for ST1 @9&@% 2 were compared with the surface water
trigger levels for the site and with S.1, g@%@m of 2007: European Communities (Drinking
Water) (No. 2) Regulations 2007. \QOQ

,\0
Site specific trigger levels have g@\n set for conductivity (1000uS/cm), chloride (50mg/1)
and ammoniacal nitrogen (0.51g/1) for locations upstream (ST2) and downstream (ST1)
of the landfill. Resulis obtained during the 2010 monitoring event show all results
recorded at ST1 were below the trigger levels for these three paramelers, The ammonia
Ievel recorded during Q4 at ST2 (0.53mg/1) exceeded the trigger level but ali other results
were below the stipulated limits. The results of monitoring at each location, the relevant
trigger levels and the limits set out in S.1. No 278 of 2007 are presented in Appendix 2.

Monitoring results indicate that there is no significant difference in water quality between
upstream and downstream monitoring locations. It is considered that operations at
Powerstown Landfill do not have an adverse impact on the Powerstown Stream. All
results recorded downstream of the landfill are below the stipulated trigger levels set for
the site.

The inlet (SWLI) and outlet (SWLO) at the surface water pond are also monitored on a
quarterly basis. These locations are not compared to trigger levels or Water Quality
Standards. Schedule C.4 of the licence stipulates a limit of 35mg/l suspended solids
measured at the outlet from the surface water pond. This limit was exceeded during Q1
2010 but was compliant for all other samples obtained.

Continuous monitoring of pH, conductivity and TOC at the inlet to the surface water pond
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is carried out as per Condition 6.5.3 of the waste licence. Results of this monitoring are
available on-site.

Biological Assessnient

A biological assessment was completed in accordance with Schedule D (Table D.5.1) of
the Waste Licence. The biological assessment contained two facets; habitat assessmcent
and biological water quality assessment.

A habitat assessment was carried out at ST1 and ST2. These monitoring locations were
assessed in terms of characteristics of the habitat and rated as a habitat for trout in the

adult, nursery and spawning stages. The results of the habitat assessment are shown in
Table 3.2.

Table 3.2: Habitat Assessment 2010

STi ST2
Trout Adult Habitat Fair Poor
Trout Nursery Habitat Fair Poor
Trout Spawning Habitat Fair - Poor Poor

A biological water quality assessment was also Lompleted at Jpcations ST1 and ST2.
Based on the relative abundance of indicator specws a l:géinc index (Q-rating) was
determined for each location in accordance with Lhe gmdl assessment procedure
used by the EPA (McGarrigle, MLL. ef al.; 1998). 3. 3 presents the results of the
biological water quality assessment. Result % compared to previous annual
monitoring events dating back to 2006. A ﬁ{l*b Qﬁa) of the report for this survey was

submitted to the agency. Qg}\ &
S
Table 3.3:  Biological Wat{z?\gi%ality Assessment
)
S
&
Location Sept. 2006 5 Sept. 2007 2008 Aug. 2009 | Sept 2010
ST Q3 O Q3-4 Q3-4 Q3-4 Q3-4
{Downstream) Moderately Slightly Slightly Slightly Slightly
Polluted Polluted Polluted Polluted Poliuted
sT2 Q3 Q3-4 Q34 Q34 Q34
{Upstream) Moderately Slightly Slightty Siightly Slightly
Poliuted Palinted Polluted Poliuted Polluted

The biological assessment shows that the water quality remains the same relative to the
2007 assessment. Historically the biological water quality of the stream has fluctuated
between moderately and slightly polluted. The cause of historical deteriorations and
recovery of biological water quality is unlikely to result from activities at the site as the
assessment shows as similar conditions both upstream and downstream.
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33 Groundwafer Monitoring

Groundwater monitoring for 2010 was completed by the EPA at the facility in compliance
with Schedule D.4 (Table D.5.1) of the Waste Licence. In addition Condition 8.7 Licence
stipulated a requirement to inciude private wells (e.g. domestic, agriculture etc) within
500m of the facility to be inciuded in the monitoring programme, subject to agreement
with the owner. 2 private wells were sampled during the 2010 monitoring period. The
quarterly analytical results for each well are summarized and included in Appendix 2. A
groundwater contour map is also presented in Appendix 2.

Water quality limits are not stipulated in the licence; however specific Groundwater
Trigger Levels (GTLs) have been set for individual monitoring welis for indicator
parameters electrical conductivity (EC). chloride and ammoniacal nitrogen. In addition
eroundwater monitoring data for monitoring wells at the facility were assessed relative to
EPA Interim Guideline values (IGV’s) (EPA 2003).

The results of groundwater level monitoring indicate that the local groundwater flow
direction is generally to the north-west, a groundwater flow direction map is presented in
Attachment 2. The locations of groundwater monitoring locations relative to Phase 2 and
Phase 3 landfills are summarised in Table 3.4 below.

&
Table 3.4: Position of Groundwater Monitoring Loca bns Relative to Phase 2 and
Phase 3 Landfills O@Oﬁ\
_E>

Location | Comment Pogtig@Relative to Phase 2 and Phase 3

GWI1 As Existing . Dogn gradient

GW2 As Existing K Pown gradient

GW3 New Barehole insta}léd & Background

GwWeé New Borehole Insm‘]\lé%w Background

GW7 New Borehole Ilgsa‘iled Down gradient

GW8 As Existing (& Down gradient

RCA1 As Existing Up gradient

RCA2 As Existing - Up gradient

Monitoring data for 2010 indicate that samples collected irom down gradient monitoring
wells GW1, GW2 and GW8 exceeded the groundwater trigger levels for the following
parameters: GW1; Ammonia, Conductivity, GW2: Conductivity, Chloride, GWS8:
Ammonia. Annual analysis for the presence of metals indicated that ortho-phosphate was
detected at levels in excess of the IGV at all groundwater monitoring locations during
2010. Potassium was detected at levels in excess of the IGV at GW1, GW2 and GWS.
Iron and Nickel levels detected at GW2 exceeded their respective IGV's and Calcium at
GWS8 also exceeded the IGV. Uranium was detected at GW§ in excess of the IGV.
Uranium is naturally present in soils and due to the bedrock in certain areas of Carlow,
Uranium is present in groundwater due to the types of rock it passes through. All other
metals detected were below the IGV’s.

Boron, Calcium and Magnesium were detected at all groundwater monitoring wells.
Sodium was also detected at all wells with the exception of GW7. Aluminium was
detected at GW6, GW7, RCA1 and RCA2.
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For the purpose of this AER groundwater monitoring data was also compared 10 S.1. No 9
of 2010 European Communities Environmental Objectives (Groundwaler) Regulations
2010. Ammonia Levels at GW1. GW2 and GW8 exceed the upper threshold values set
out in S.I. No. 9 and Nickel at GW2 also exceeds the upper threshold value. All other
results reported are within the relevant threshold values.

Groundwater monitoring data indicates that the quality of groundwater downgradient of
the facility has been impacted. It is considered that leachate percolating from the unlined
landfill may be contributing to the deterioration of groundwater quality. In January 2011
Cariow County Council commissioned Malone O’ Regan to prepare a Tier 1 Qualitative
Risk Assessment of the Powerstown Landfill, including an investigation into the
groundwater quality of the local aquifer, the Powerstown Stream and the River Barrow.

3.4  Leachate Monitoring

Leachate monitoring is required for compliance with Schedule D.5 of the Waste Licence.
Leachate Monitoring locations were revised during 2008 / 2009 and the locations are
presented in Table 3.0 (pg. 12 of this report). It was agreed with the Agency during 2009
that the following locations would be used for leachate quality reporting purposes:

o L7: this collects leachate from Cells 7 and 8. &
e LG: the Leachate Lagoon which collects leachate from Cc(ws 1-6 and 8-13.
o LT: the Leachate Tank which collects leachate frmthgNs 15 and 16.

Annual leachate monitoring was conducted b %@ EPA on 19" October 2010 at
Powerstown Landfill. Samples were not obtalg@‘a@i‘om LT and L7 listed above. Samples
were obtained from LG and also from L2, I&%& L4. The results of the sample obtained
from LG are presented overleaf in table ﬁ@%e results are compared to previous results
received during 2009, 2008 and 2007. <<° &
,\Q

The Phase 2 and Phase 3 landfillsave been constructed to an engineered specification
which includes a leachate collegffon system. The levels are monitored to ensure that a
leachate level of less than Im is maintained by the pumping and collection system.

The quality of municipal landfill leachate changes with time as the degradation of waste
progresses inside the landfill as a result of internal bio-reactions within the landfill that
leads to the formation of leachate. The process of leachate generation occurs in a series of
stages and the quality of the leachate in any given generation stage has particular
characteristics. The stages of decomposition and leachate characteristics include:

° Stage I Aerobic Processes (degradation)

° Stage II Anacrobic Acid Formation
{hydrolysis and fermentation)

. Stage Il Unstable Anaerobic Methane Formation/Acetogenesis
(low pH. BOD:COD =(1.4)

° Stage 1V Stabie Anaerobic Methane Formation/Methanogenesis
(higher pH, BOD:COD <0.25)

° Stage V' Air Penetration (Oxidation)
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In addition to annual chemical {csling, quarterly [eachate monitoring is carried-out-for-
temperature, odour and a visual description. This data is reported to the Agency in the
form of Leachate Quarterly Reports.

Leachate levels are monitored on a continuous basis for Cells 15 and 16. Leachate levels
are monitored weekly for Cells 1-13 to ensure that levels remain less than one metre
above the liner level. These results are submitted to the agency on a quarterly basis.

17
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Table 3.5: Results of leachate monitoring at Leachate Lagoon (LG)

Parameter/ Date Aug-07 21/67/2008 | 13/05/2009 | 19/10/2010
Visual Amber brown ) } Brown
colour

Ammonia mg/l N 620 1100 1300 1200
Conductivity pS/cm 10580 15200 17900 17900
pH 7.9 7.8 7.7 7.8
Temperature °c 20 3 13.2 12.2
Orthophosphate mg/i P 1.5 4.4 6.3 5.7
']Zotal Oxidised Nitrogen mg/l 29 0.1 am e
BOD mg/l O; 30.8 65 104 nm
COD mg/1 O; 1337 1336 1375 1480
Chloride mg/l CI 1248 1928 2338 2282
Fluoride mg/t F 0.6 2.9 2.5 nm
Sulphate mg/1S04 39.9 574 110 nm
Aluminium ug/l 102 <250 <250 170
Antimony ug/| <3 <10 <3 <5
Arsenic ug/! 139 132 20.3 110
Barium ug/l 280 12] 465 160
Bervilium ug/l <5 <10 A,;(QS <5
Boron ug/] 2950 4350 | & 510 3500
Cadmium ug/} <5 <10 O &’ <3 <5
Calcium mg/| 62.7 855 & 10.9 54
Chromium ug/} 81.5 R 234 69
Cobalt ug/| 25.4 5\1\(@2.6 7.04 41
Copper ug/l 315 ,05:& <10 <30 35
fron ug/l 53300 P 5320 1020 5100
Lead ug/] 9.06 & <10 <5 <5
Magnesium mg/l 8 116 14.6 76
Manganese ug/] 337 721 <250 360
Mercury ug/l ~<5 <5 <3 <5
Molvbdenuin ug/1 <5 <10 <5 5.7
Nickel ug/| 142 70.5 36 220
Potassium mg/l <3 728 102 640
Selenium ug/l 17.4 05 <5 33
Sodium mg/l <5 1450 190 1400
Thallium ug/l <3 <10 <5 <5
Tin ug/] (3.1 22 <10 <10
Total Cyanide mg/l <0.035 =0.05 <0.03 0.211
Uranium ug/| <5 <if <5 <5
Vanadium ug/l 49.5 74.5 2.2 6l
Zinc ug/| 136 <60 <100 10
nm = not measured
' 18

EPA Export 25-07-2018:04:01:24



Annual Environmental Report 2010 May 2011
Waste Licence: WO025-03

F5  Noise Monitoring

Noise monitoring was conducied in accordance with Schedule D of Waste Licence
W0025-02 at five locations on 22" of December 2010. Night-time monitoting was not
carried out as the facility only operaies during daylight hours. The revised noise
monitoring locations for Powerstown Landfill are presented in Table 3.0 (pg. 12).

Noise limits stipulated in Schedule C.1 of the Licence are as follows: Daytime noise
limit; (55 dB (A) Lacg{15 min) and night-time (45 Db (A) Lacg(13 min) for the facility.
The noise monitoring results for 2010 are summarised in Table 3.6 overleaf.

The Lacq levels recorded at Jocations outside the boundary of Powerstown Landfill ranged
from 49dB(A) to 68dB(A). The levels recorded at locations S1 (68dB(A)) and S2
(61dB(A)) exceed the stipulated daylime noise emission value of 55dB(A). However,
observations recorded at the time of the survey indicate that landfill operations were not
audible during the survey at focations S1 and S2. Passing traffic was the dominant noise
source at these locations and it is therefore considered that operations at Powerstown
Landfill did not contribute to the exceedances recorded at S1 and S2.

Landfill operations were audible intermittently at locations N5 apd N6. The Lac, recorded
at NS was 53dB(A) and N6 was 49dB(A). Both results are helow the stipulated daytime
noise emission limit. &

S

Monitoring Location N4 is the only location S situated inside the boundary of
Powerstown Landfill. The Laq recorded at t .\éﬁcaﬁon was 50dB(A)and is below the
noise emission limit value of 55dB(A) set og@i(@ aste Licence W0025-03. .

S

In summary operations at Powerstow; ﬁ?ﬁ?ﬂl were audible at two locations; N5 and Né.
The Laey recorded at these locations éib)dﬁlot exceed the stipulated daytime noise emission
limit value of 55dB{A). The limit was cxceeded at locations S] and S2 and it is
considered that the exceedances®were due to high levels of passing traffic at both
locations. It is therefore considéred that, based on the local ambient noise environment in
the vicinity of Powerstown Landfill and the results recorder during the noise survey,
activities at the facility do not have an adverse effect on the receiving environment.
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Table 3.6: Noise Monitoring Results 2010 (& 2009)

Monitoring Pre-dominant
Location Description Event Lieq, 30min Livre, 30min LAo0, 30min Noise Sources
2010
inside Weslermn
N4 Site Boundary, 2010 50 53 44 Traffic along
at old entrance 2009 34 57 45 N9 roadway
to landfill
Passing and
. distant trafTic,
N5 gﬁh}g::s;ﬁz 2010 53 50 42 passing train,
2009 33 48 37 intermittent
boundary .
noise form
Jandfil}
NSL approx .
N6 310m 1o the east 2010 49 49 43 Dlslanl_ traffic
o 2009 47 45 36 noise
of the facility
NSL outside
S| north western 2010 68 73 49 Passing traffic
boundary of 2009 65 68 54 g
facility
NSL outside
south wesiemn 2010 6l 6] 37 . -
) .
52 boundary of 2009 63 6! \)@ 33 Passing traffic
facility <&
S
o& \té\
N
&8
NN
NS
&
RN« O
N
Qo\ \\\\q
N
O
&
&
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36— Mereorologieal Monitoring:

Waste Licence W0023-03 for Powerstown Landl{ill requires meteorological monitoring at
the facility. Schedule D (Table D.6) sets out the meteorological parameters and
monitoring frequency requirements. During 2010 Carlow County Council were in the
process of re-instating the Met, Station on-site at Powerstown Landfill. The met data
reported for 2010 was obtained from Meteorological Stations at Ashford, Co. Wicklow
and Casement Aerodrome. Table 3.7 overleaf presents the resuits for 2010
meteorological data.

21
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37 TLandfill Gas

Landfill gas monitoring was completed by Carlow County Councii personnel at the
facility in compliance with the requirements outlined in Schedule D (Table D.2.1) of the
Waste Licence. Landfill gas monitoring must be completed monthly at all gas
borcholes/vents/wells and weekly at the site office. Landfill gas emission limit values
(ELVs) are stipulated in the Licence for landfill gas measured in any building on or
adjacent to the landfill. The ELVs are 20% LEL (1% v/v) for methane, and 1.5% v/v
carbon dioxide, In the absence of ELVs for gas boreholes/vents/wells the ELVs for
buildings are used for evaluation purposes. Landfill gas monitoring locations are
illustrated on the map contained in Appendix 1.

Gas monitoring locations are detailed in table 3.0 (pg 12) and are also outlined below:
e Main office area and weighbridge

o Perimeter boreholes G1-G46 (with the exception of G42)

o Landfill Gas boreholes TP11-TP17

Landfill Gas Monitoring in Buildings on or Adjacent to the [z@?df i

Landfill gas monitoring was carried out within lh%q‘é\am office area and within the
weighbridge office at Powerstown landfill durin .@T 0. All rcporied monitoring results
for carbon dioxide and methane were below th@« Svant ELVs and in compliance with the
Licence requirements throughout 2010. &\\0 (\é

rd

Gas Borehole Monitoring Quarter 1 $ «\Q

Monitoring was carried out at the a\b@%e locations with the exception of TP14, TP15.
TP16. G9 and G10. There were /0 exceedances in relation to methane concentrations
detected during Q1 2010. EI ed CO; levels were detected at 5 locations during Q1
2010 (TP17, G31. G32, G29,

Gas Borehole Monitoring Quarter 2

Monitoring was carried out at the above locations with the exception of TP14, TP15,
TP16, G9 and G10. There were no exceedances in relation to methane concentrations
detected during Q2 2010. Elevated CO; levels were detected at 11 locations during Q2
2010 (G3, G6, G7, G8, G12, Gi4, G27, G28, G29, G43, G44).

Gus Borehole Monitoring Quarter 3

Monitoring was carried out at the above locations with the exception of G9, G10. There
were no exceedances in relation to methane concentrations detected during Q3 2010.
Elevated CO, levels were detected at 11 locations during Q3 2010 (G5, G6, G7, G8, G14,
G17, G27, G28. G29, G43, G44).

Gas Borehole Monitoring Quarter 4

Monitoring was carried out at the above locations with the exception of G9 and G10.
Methane concentrations in excess of the ELV were detected at G41 during October,
November and December 2010. Elevated CO, levels were detected at 11 locations during
Q3 2010 (TP13, TP15, TP16, TP17, G3, G8, G27, G28, G29, G41, G44).
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3.8 Landfiil Gas Plant Filare Monitoring

Compliance with Schedule D7 of the Waste Licence requires annual monitoring of the
landfill gas plant flare (LFGF1). Continuous monitoring of methane, carbon monoxide,
carbon dioxide, oxygen, temperature, flow and pressure is recorded at the flare.

Annual analysis of the composition of gas ermissions from the flare at Powerstown
Landfill was carried out on the 30" of September 2010 by Odour Monitoring Ireland on
behalf of Carlow County Council. The parameters analysed were those listed in table
D.7.1 of Waste Licence W0025-03 at the inlct and outlet from the flare.

These results are presented below in tables 3.8 and 3.9. Results for the emissions from
the flare are compared with results recorded during 2008, 2009 and are also compared Lo
ELVs stipulated in the table C.5 of the licence. There are no stipulated limits for gas
concentrations at the inlet to the flare.

All reported landfill gas flare measurements were in full compliance with the Licence
requirements and methane removal efficiency was calculated to be >99%,

Table 3.8:  Annual Emissions Monitoring Results at LFGF1 (2008 to 2010)

. Flare (enclosed) Emission i Scptember
Parameter Units Limit* March 20{\%&\ March 2009 2010
Temperature ' - Sd 1023 1021
Q
é,b L\
! o & 7
Oxygen Yo Q\\}c& 10.19 9.12 7.17
QS (VY
Oxides of 65\0 &
Nitrogen (as | mg/Nm’ 150 &9{\\0@ 64 71.65 69.61
NO;) (\\\ ¢ Q
Carbon mg/Nm’ os® 35 5.70 3.26
Monoxide = ‘SGQO ’ T
Sulphur N & -
Dioxide (S05) mg/Nm OOQ 85 21.65 115
Hydrogen 3 50 29 9
Chloride mg/Nm (at mass tlows > 0.3 kg/h) el 6.48 5.0%
Ig:c:?igd? mg/Nm’ | @ mas;g;‘;"s > 0.05 0.08 114 0.45
Total organic 3 2
e mg/Nm 10 9.96 6.32 2.19
NOTES:

- Denotes no ELV for that parameter
*Dry gas referenced to 5% oxygen by volume for utilization plants and 3% oxvgen volume for flares.
** Normalised gas results, oxygen cotrected to 3% O-.

24
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Table 3.0t Annual Monitoring Resulis at CFGF1{Inlet)2010

Parameter Units September 2010
CHy % 36.50
CO, % 35.21
0. % 1.50
Total Sulphur mg/Nm’ 21.56
Total Chlorine mg/Nm' 1.94
Total Fluorine mg/Nm’ <0.65

In addition to annual flare monitoring, servicing of the flare is carried out at quarterly
intervals by Automatic Flare Systems Ltd.
3.9  Odour Monitoring (\é\"&
Odour monitoring was performed by Odour Mongbﬁgﬂfé Ireland twice during 2010 in
compliance with Schedule D (Table D.3.1} of oﬂ’?@?ﬂ’aste Licence. The independent
assessments involved the usc of a continuo %yﬁﬂematw VOC/GPS to detect areas of
potential landfill gas leakage from the 9@@@ Condition 8.14.6 of the waste licence
stipulates the following limits: 09 >

\0 N

A‘
e Open surfaces: <100ppmv
» Vertical wells/collection sump O&&c <500ppmv

Monitoring carried out on 17906/ 10

Seven zones of surface emissions were identified during this survey. Fivc of these areas
were at sloped / flanked arcas within the active area of the landfill. One area was due to
insufficient sealing around a well head while another was a diffuse source in an open area.

Monitoring carried cut on 30/09/10

Eight zones of surface emissions were identified during this survey. Seven of these were
as a result of landfill gas surface emissions from flanked areas within the landfill. One
source was due to insufficient sealing around a vertical well head.

Mitigation measures carried out as a result of these surveys included:
» Additional capping material as required

e Extension of the temporary capping on some flanks.
o Maintenance of vertical extraction wells and pipe-work.

25
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3.10 Topographical Site Survey

A topographical survey of the Phase 3 landfill was completed in March 2010. A copy of
the survey drawing is included in Appendix 5.

3.11  Slope Stability Assessment

An assessment of the stability of the waste sideslopes was carried out in October 2010 at
three critical slopes:

e The southern slope of phase I1
e The northern siope of phase Il
o The eastern slope of phase I1I

The slope stability test of Powerstown Landfill concluded that based on visual inspection
and appropriate analysis carried out, landfiil slopes have an acceptable factor of safety
with respect 10 slope stability. The factor of safety for the critical slopes analysed was in
excess of the required minimum of 1:3. &

3.12 Other Testing O

O
Bund Integrity Testing was completed during %Qf@bﬁ\t the following locations:
o Leachate Tank (LT) é‘i@é
o Leachate Lagoon (LG) R
<<0\ @\Q
A copy of these reports is presented igsﬁppendix 6.
X

&

&
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:0 Generatiomand-Emission-of-Landfill-Product

This summary of emissions from the facility is based on a review of monitoring data,
disposal and recovery records and emissions calculation, modeling and estimation. The
discussed emissions from the facility include both estimated and calculated emissions of
landfill gas, emissions to groundwater and volumes of leachate produced and transported
off-site.

Releases and off-site transfers of landfill products, contaminants from all deliberate.
accidental, routine and non-routine activities at the facility must be reported to the EPA.
The pollutant release and transfer report (PRTR) for Powerstown Landfill facility have
been compiled and submitted to the EPA in electronic form as part of the AER
submission for 2010 and the results are summarized in Section 4.4.

4.1 Landfill Gas and Emissions to Air

Landfill gas is produced by the breakdown of organic material by micro-organisms under
anaerobic conditions. Typically. the major constituents of landfill gas are methane (CHy)
and carbon dioxide (CQ»), and lower concentrations of other components, for example
mercaptans, organic acids, aldehydes, ketones and alcohols, give landfil] gas its typical

characteristic odour. S

®é

Q
Methane makes up 60% volume/volume (v/v) ogdaﬁﬁll gas and is flammable (at
concentrations in the range 5-15%) and can be yxiant. Carbon dioxide makes up

40% v/v and is also asphyxiating in enclosed %48 (at concentrations greater than 1.5%
v/v). Over time, the concentrations of both@%& change, depending on the type and age
of waste, method of fill and moisture cox&étgﬁvlethane and carbon dioxide generation and
emissions are discussed below. N \\q

QQ
Landfill Gas Generation ,\6\

N
Landfill gas generation at the sife was predicted using LandGEM (Landf{ill Gas Emissions
Model) based on site specific data, relative assumptions and standard calculations
applicable to landfill sites.

The estimated methane generation for the entire site, as per the site model was predicted
to be 1,898,561 m’ for 2010. The amount of methane flared in 2010 is considered to be
583,518 kg.

Landfill Gas Emissions

Landfill gas is emitted from the landfill through two areas: through direct emissions of
uncaptured landfill gas from the waste body to atmosphere and through the capture of gas
in the landfill gas collection system which is directed to the landfill gas flare.

LandGEM is based on a first-order decomposition rate equation for quantifying emissions
from the decomposition of landfilled waste in municipal solid waste (MSW) landfills.

The sofiware provides a relatively simple approach to estimating landfill gas emissions.
The model allows users to provide landfill characteristics, determine model parameters,

27
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select up to four gases/poltutants (total landfill gas, methane, carbon dioxide, NMOC, and
46 air pollutants), and enter waste acceptance rates. The model then calculates methane
emission estimates using the first-order decomposition rate equation

The threshold value for methane emitted or released to air, as oullined in E-PRTR
Regulations (2006) is 100.000 kg/year and that for carbon dioxide is 100,000,000 kg/year.
The predicted volume of methane released 10 atmosphere in 2010 at Powerstown Landfill
is 777,750 kg/year. This exceeds the specified threshold limit value. The following table
summarises the emissions to air in 2010

Table 4.1 Summary of Emissions to Air in 2010

Emission Type Kg/year
Carbon Monoxide 17
Nitrogen Oxides 356
Sulphur Oxides 588
Methane 771,750
Flourine and Inorganic Compounds {as FI) 2.3
Chlarine and Inorganic Compounds (as HCI) 26
Total Organic Carbon (as C) 11.2 &
‘(\é\v
Figures have been rounded off, refer 1o the electronic g\{{"{g\@br the original figures.
0*\&0\
4.2 Leachate Generation Qo‘?i@
SE
N

Leachate generation occurs within the landfii? whste body as a result of rainfall infiltration
through the capping layers. The Phase %%@%hase 3 landfills contain engineered landfill
cells. The cell design incorporates a@n@ 11 capping layer and a cell liner comprising a
geotextile and clay liner overlain byx&cﬁcachate collection system. Landfili cells 1 — 13
have been permanently capped therefore waler infiltration to these cells is minimised.
Leaks in landfill liners and collgtion systems can occur. Therefore, the water balance
calculation is conducted 10 determine the predicted volume of leachate generated which
can be compared with the measured volume of leachate collected (i.e. volume generated).

Water Balance
The water balance is calculated using the following formula (EPA. 2000):

Lo = [ER (A) + LW + IRCA +ER (I)] - [aW]

Lo = leachate produced (m3)

ER = effective rainfall (m)

A = area of cell (m?)

LW = liquid industrial waste (also includes excess water from sludges) (m”)
IRCA = infiltration through restored and capped arcas (m)

l = surface area of lagoon (m?)

a = absorptive capacity of waste (m’/t)

W = weight of waste deposited (1/a)
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Dataused for thewater balafnce ratcniatomrmeiudes-sitesspevifierdata~terg=tandfit-design:
quantity of waste landfilled), regional data (e.g. published rainfall data, potential

evapotranspiration) and empirical data (waste absorptive capacity). The empirical data
used was selected based on known landfill and waste characteristics.

Infiltration figures are generally taken at mid range for those given in the EPA Landfill
Design Manual.

No liquid industrial waste was landfilled.

Lagoon areas are not applicable at Powerstown landfill as the lagoon at the old reception
area has a sealed floating cover and lcachate from the Phase 3 area is stored in a sealed
storage tank.

The waste bearing areas at Powerstown Landfill are presented in zones as follows:
o Uniined cell
o (elis1-5
o Cells 6-13
e Cellsi5&16
o Cell 17 (does not contain waste but did contain runapff from cells 15/16 which
was treated as leachate.) é
o There are ‘dirty’ paved areas at Powerstowqyl Il also draining to the leachate
collection system. These are also include@ap the water balance calculation at a
run-off coefficient of 0.95, § &
R
The estimated volume of leachate ge ? d for 2010 based on the water balance
calculation is 16,073 m®. The actual. qoantity of leachate tankered off site was 25,194 m”
(at a conversion rate of lm3 -] to@ﬁ 3 The difference between the theoretical quantity
and the measured quantity is thus Qsﬁ%] m®. It is considered that this large difference is
due to the amount of surface wafer run-off captured at cell 17. Surface water / leachate
run-off was held in cell 17 forch"period of time to allow for analysis of samples in order to
determine a suitable treatment process for this run-off. Rainfall / run-off collected
following heavy rain during laie 2009 and early 2010 was held for a period within Ceil
17. Therefore, due 1o the large amount of captured run-off it took a significant period of
time to empty cell 17. The figures presented in the water balance calculation calculate a
much smaller amount of leachate from April to August 2010 in comparison to what was
actually removed off-sitc. This run-off would previousty have been directed to the
surface water retention pond and it is considered that this is the cause of the significant
increase in leachate volumes at Powerstown Landfill during 2010.

The water balance calculation is contained in Appendix 7 of this report.

29
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Leachate Abstraction and Remeoval

Leachate generated within the landfill cells is directed to a leachate collection system and
pumped to either the leachate storage tank at the east of the facility or the leachate storage
lagoon to the west of the facility. Leachate is transferred off-site by tanker. Given that
the operating landfill is lined with no leaks, it is assumed that the quantity of leachate
tankered off site is the same as the quantity of leachate produced within the landfill. The
leachate is tankered off-site for treatment at either the Mortarstown, Tullow or Muine
Beay waste water treatment plants (WWTP). The leachate tankered ofi-site is measured:;
total volume of leachate tankered off-site in 2010 was 25,194 m®. The monthly and
annual volumes of leachate tankered off-site in 2010 and preceding years are summarised
in Table 4.2 below.

Table 4.2: Leachate Collected and Transferred Qff-Site

Leachate Leachate Leachate Leachaie Leachate
Month 2006 2007 2008 2009 2010
(o) (m’) (m’) (m’) (m’)
January 817 3018.26 1722.2 9269 2320.04
February 587 1434.56 1261.72 1,069 4374.92
March 770 2425 1136.56 & 1,201 2836.90
April 869 1068.82 435.0%5" 822 2213.44
May 751 663.92 B30 1,141 2110.88
June 619 831.36 DT 762 1802.54
July 366 1430.74 P $2055.94 | 1.214 2143.52
August 522 153946 K| 13044 528 1990.32
September 473 864.32 & 1406.26 910 1958.50
October 973 72298 1570.10 923 727.10
November 2193 Q%@a‘ﬁ_% 1493.70 782 1822.70
December 2327 895.76 1041.18 2,953 892.96
Total 11,467 Q15251 14,754.3 13,274 25,194
N

The volume of leachate generaled within the landfill decreased from 2007 to 2009. A
significant increase in the volume of leachate produced was noted during 2010. It is
considered that this increase was due to leachate percolating from active cells 15 and 16
into two unused cells (17 & 18). Rainwater previously captured in cells 17 & 18 was
uncontaminated and treated as surface water run off at the site. However, as the height of
cells 15/16 increased during 2010, leachate migraled down side slopes from the active
area into cells 17 & 18 thus contaminating the water contained within, This resulted in
additional leachate to be tankered ofT site for treatment at WWTP. This problem has since

been alleviated by the installation of a new barrier along the southern slope of cells 15 and
16.
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4.3 Emissions fo Groundwater

Monitoring data for 2010 indicate that samples collected from down gradient maonitoring
wells GWI1, GW2 and GW8 exceeded the groundwater trigger levels for the following
parameters: GWI1; Ammonia, Conductivity, GW2: Conductivity. Chloride, GWS:
Ammonia. The quarterly analytical results for each well are summarized in Appendix 2.

Groundwater monitoring data indicates that the quality of groundwater downgradient of
the facility, and in particular downgradient of the Phase 1 landfill, has been impacted.
Elevated levels of chioride, ammoniacal nitrogen, barium, boron, calcium, iron,
manganese, nickel, potassium, sodium and uranium have historically been detected at
monitoring wells downgradient of the facility. It is considered that leachate percolating
from the unlined landfill may be contributing to the deterioration of groundwater quality.

It has been estimated that 1,469 m’ of recharge passes through the waste in Phase 1 every
year and that a leachate plume is present beneath this area (Geotechnical and
Environmental Services Lid. (GESL). 2001). As this landfill area is unlined and without a
leachate collection system a conservative assumption is that the majority of recharge
discharges from the waste 10 groundwater as leachate.

Previous assessment (GESL, 2001) concluded that s'&gﬁo%ﬁcant attenuation of any
contaminants leaving the landfill structure, this artepugﬁgn is attributed to an estimated
annual through flow of 4000m’ in the bedrock aq@ﬁogébeneath the landfill. An ELRA is
currently being compiled by Malone O Regz@ﬁg}s Carlow County Council which will
investigate this matter further. Qo* @\}§
S
& &
R
4.4  Poliutant Release and Traé@fgéﬁ{eport
X

The PRTR for Powerstown Landfill was electronicafly submitted to the EPA on the 6™
May 2011. The report wg¥ prepared in accordance with AER/PRTR Reporting
requirements and EPA Guiddnce Note No. 4. The results of the “Landfill Gas Survey
2010” were also incorporated into the PRTR. A copy of the submitled report is contained
in Appendix 3 of this report.

Releases to Air

The threshold value for methane emitted or released to air, as outlined in E-PRTR
Regulations (2006) is 100,000 kg/vear and that for carbon dioxide is 100,000,000 kg/year.
The predicled volume of methane released to atmosphere in 2010 at Powerstown Landfill
is 1,361,268 kg/year. This exceeds the specified threshold limit value.

Releases to Waters

Surface water run-off at Powerstown landfill is collected by a series of engineered
channels and drains. All surface water run off is directed to a surface water retention
pond, whereby suspended solids present in the water are allowed to scttle before the water
is discharged to the nearby Powerstown Stream. Approximately 432,000 litres of water
per day was discharged to the Powerstown Stream during 2010.

Releases to Wastewater or Sewer
There are no releases to wastewater to report for the 2010 survey.
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Releases to Land
There are no releases to land to report for Powerstown Landfill during 2010.

Treatment and Transfer of Waste

The Powerstown facility is permitted to accept waste for disposal to landfill and
recovery, recoverable materials are transferred off-site for recycling or re-use.

In 2010 a total of 1. 736 tonnes of material was transferred off-site for recovery.
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50 Encrgy and Resource Consumption
The following section summarises encrgy and resource usage at the facility in 2010.
5.1 Diesel

Overall, diesel usage at the landfill for 2010 was approximately 43,533 litres. This
information was supplied by the machinery contractors invoice records.

5.2  Electricity / Water

The Energy Suppliers to the site are ESB Independent Energy. Records were obtained for
energy usage at the site for the period January — December 2010. The total amount of
energy used was 91,932kWh.

A water meter is installed at the site. Water usage at the site between 11/11/09 to
12/11/10 was 172m’.

5.3  Resource consumption
Table 5.1 contains quantities of material used for landfill lga?ntenance from 2006 to 2010.

e The covering material used at the lar@fl{[é\éurmg 2010 was a combination of
clay. compost and Hessian matenab

e Road making material is uscd@gﬁhe road network in the landfill and for
access to the active area in celiS 5 / 16.

o  The hessian void saver is, g&tﬁ%degradable material used to cover the waste.

Qo* «\q
Table 5.1: Res u?Qte Consumption for Landfill Maintenance
Material 09;9’ 2006 | 2007 | 2008 | 2009 | 2010
Covering material [ ¢fg¥ | 12,389 | 66423 | 8489.61 | 8.402 7.408

broken stone / rubble (totnes)
Hessian cover void saver (in°) | 36.000 NR 17.828 | 4.500 9,288
Woodchip (tonnes) NR 108.74 41.78 23 24.06
Compost (ionnes) NR 22769 | 5727.62 1,419 27.46
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6.0  Development Activities & Plans
6.1 Development Works

In addition to meeting the targets and objectives set out for the 2010 period, further
development works conducted at Powerstown Landfill during 2010 included the
following:

» Landscaping of green areas and provision of new shrubbery (December 2010)

e Planting of trees along northern site boundary to improve aesthetics and provide
shelter (December 2010)

e Re-location of toilet facilitics for public use (November 2010)

o Re-wiring of weighbridge to improve the efficiency of the system (September
2010).

e Installation of additional litter nets to minimise effects of wind blown litter
(December 2010)

« Installation of new gates at waste quarantine area and scrap metal storage area for
health and safety reasons and to improve aesthetics (July 2010)

» Provision of a gale breaker at the domestic waste intake arca to provide shelier to
staff and customers (November 2010)

&
<&

&
6.2  Environmental Objectives and Targets foorQ\:'!!)N and 2011

<O
The Environmental Objectives and Targets (E sq? for 2010 were included in the AER
that was submitted in 2010. These are ou B@%d‘%] Table 6.1 below along with a progress
&

summary. &

- <°§®®$
Schedule G of the Waste Licence régaites the inclusion of a Schedule of Environmental
Objectives and Targets for the fgfthcoming year. The Schedules for Environmental
Objectives and Targets for 201 ]ﬁe listed below in table 6.2. The information presented
includes EOTs for promoting continual environmental improvement, maximising the

amount of material accepled at the site and site development plans for 2011.

34
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Table 0.T Summary of site Development Plans and Objectives-for-201H-
Item Target / Objective Progress
. . . Additional temporary capping
I Capping Ongoing as required completed during 2010 ™!
2 i Complete the re-locgmn of the weather Completed Feb 2011 Noie 2
station
3 Staff Training St lram“l%;?c::c S E S Completed (March 2010)
4 Civic Amenity Revise arrangements for timber . Complec;ctfi O Ly
Site acceptance Lnnstmtfte o!' temporary storage

of timber in August 2010

5 Gas collection Extend gas collection system within Completed and an-going

active ared

Revise Odour Control and Wasle

6 Site Procedures Acceptance procedures Completed
Site .
tend l 2
7 Infrastructure Extend waste quarantine area Completed July 2010
Surface Walter Repair / replace continuous monitoring .
. Monitoring equipment at surface water pond (Sl ) G
9 Waste Make arrangemcr:us ffnr the new pre- Completed
Acceptance treatiment reguirements

Note 1: Cell 15: 30% temporary capped at final finished contour level, cell 16 temporary cap below final
contour level. $
Note 2: The weather station was acquired during 2010. The final lo@ion of the weather station was under
review at the end of 2010 as there were issues with the lige (g\l{os\tghl from the weather station to the

@.

interfacing p.c. oi &
S
Table 6.2 Summary of Targets and QBjéctives for 2011
Item &é§ §\° Target / Objective
1 Capping o*.\\:'\\é\ Provide temporary capping as required
2 Moenitoring A:ooQ’ Complete the re-location of the weather station
3 Staff Training dé"\ Continue to provide training to staff in relevant fields
4 Site Infrastructure & inspect all gas collection well heads and seal as required
S| e | B
6 Gas collection Extend gas collection sys;?:cl_::lc::ln active area, Install new
7 Monitaring Install suitable sampling pump at GW3 to enable sampling
s | i | e
9 Provision of Services Review tender for bird control
10 Provision of Services Review tender for pest control
11 Monitoring Complete all monitoring as required as per W0025-03
12 Site Infrastructure Re-grading of side slopes to ::ﬁ:em leachate run-off to clean

35
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6.3 Restoration

There was no final capping or restoration works carried out in 2010. Intermediate
temporary capping was carried out at cells 15 and 16 as detailed in table 6.1. It is not
expected that any final capping works will take place in 2011.

6.4 Procedures

New procedures put in place since 1-1-2010 are as follows:

* Odour Management Plan: this was submitted to the Agency in early 2010.

* Waste Acceptance Procedures: this was submitted to the Agency in early 2010 and

takes account of the new pre-treatment requirements contained in the revised waste
licence W0025-03, which apply from 1-7-10.

36
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7.0 Environmental Nuisances
71 Litter

Litter netting is erected on site along the perimeter of the active cells and is located in
such a manner so as to capture the maximum amount of wind blown litter. The placement
of daily cover material also helps in controlling litter. In addition, fitter patrols/
inspections are carried out on a weekly basis to establish if any incidents are arising.
Powerstown Landfili is closed (o the public on Tuesdays of every week however staff are
present on-site to carry out mainicnance etc as required. At least 1 staff member is
assigned to litter picking duties every Tuesday at Powerstown Landfill.

7.2 Noise

Site roads are constructed between the fill areas, so that the completed cells provide
shelter against noise from site plant and equipment, thereby minimising the risk of notse
nuisance to nearby noise sensitive receptors.

7.3 Dust

Dust generated on site is kept 10 a minimum by use of q,ﬁo?heel wash system and the
procedure of water sprinkling as necessary. Dust is rgdﬁitored at least 3 times per to
assess whether or dust is causing a nuisance at the @%’5\

& 3
7.4  Bird and Pest Control & N

S &

The bird species that scavenge at Pow{c{ﬁoﬁn facility are mainly the crow family, which
include rooks and occasionally hoo @ws and jackdaws. Bird Control Ireland Ltd. is
contracted lo visit the sile twice dweek at varying times both during and outside
operating hours. Only trained bigds of prey are uscd which include the Harris hawk and
peregrinc falcon. There are @%\ visual & acoustic deterrents used on site such as an

automated bird scarer, use of ¥ hand pistol and the use of kites.

In general, scavenger birds numbers in the area are low and do not present many
problems. This is due to the success of the falconry method of control, operational
practices and restricting the size of the tipping area.

Pest control contractors, Pestguard Lid, arc employed to control rodent and flying insect
infestations. The site is visited on a monthly basis. There are approximately 50 rodent
bait stations located around the site, all clearly identifiable. Each box is monitored and re-
baited during monthly site inspections. The risk of fly infestations are kept to a minimum
by good operating practices which include efficient compaction of waste, restricting the
size of the tipping area and covering of waste at the end of each day. As an additional
precautionary measure, the tipping area, plant, machinery and landfill are sprayed as
required with appropriate insect repellent.
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7.5  Landfill Gas Management and Odour Control
Improvements in this area during 2010 include the following:

Extra wells have been installed in active area.
m  Flare in operation continuously.,

Odour patrols carried out twice a day at three off-sitc locations and daily at two on
site locations.

* Temporary capping works carried out at the active cells.
* Implementation of odour management plan
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B0 Incidemsamd-Compixints-for-the-Reporting-Period2 011 T
8.1 Reported Incidents

There were 15 incidents reported to the EPA during 2010. Of these, 10 incidents were in
relation to the flare shutting down due to power failures, extreme cold weather, problerms
with the gas sampling line, compressor and thermocouples.

There were 2 incidents reported for breakdown of the TOC analyser at the surface watcr
pond.

3 notifications were in relation to landfill gas exceedances of CH4 and CO2 in boundary
gas monitoring welis.

8.2  Complaints

A file is maintained at the Powerstown Landfill which records all complaints either by
telephone, letter, e-mail, in person or via the EPA. The file also contains a record of the
responses 10 these complaints. In total 4 complaints were received between January to
December 2010. The complaints can be summarised as follows.

Odour é\‘r&

A total of 3 complaints were received during 2010 igrelation 1o odour. This is a
significant decrease in comparison to those receiv&\i\ diting 2009 (19 complaints). The
number of odour related complaints has decreas dnly over recent years.,

The completed final capping of cells 6-13, Wmla‘uon of a new gas collection sysiem
and the continuous operation of the newg m” capacity flare have led to improved
odour control and reduced odours em@éﬁﬁg from the landfill. Upgrading of the gas
collection system in the active areaoxékcﬁ‘le landfill has also helped to eliminate odour
related complaints. OQ

A
Litter é‘\

1 complaint was received in réﬁiuon to litter during 2010. However, it was noted that this
complaint was not directly in relation to litter at Powerstown Landfill but was in relation
to illegal fly tipping in the environs and surrounding areas. The issue was forwarded to
the Environment section of Carlow County Council and the {ly tipped material was
removed.

No other complaints were received at Powerstown Landfill during 2010. The 4
complaints outlined above were received during January — March 2010 with no further
complaints received throughout the remainder of the year.
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9.0 Financial Provisions, Staffing, Training and Programme for Public
Information

9.1 Financial Provistons

The gate fee changed a number of times during 2010 due to increases in the landfill levy.
The changes in pricing are detailed below:

Date Landfill Levy/tonne Gate fee (incl. levy)/tonne
31/1272009 €20 €125
01/01/2010 €25 €130
01/02/2010 €30 €135

Gate fees, including the levy, for 2010 amounted to: €579,643
The landfill levy paid for 2010 was: €166,104.81
The budget allocated to Powerstown Landfill for 2010 was:

o Landfill: €810,000

e Civic Amenity Site: €168,000 &
&
N
Condition 12.2 of the waste licence requires that the i ‘asee shall maintain a fund. or
provide a writien guarantee, that is adequate to a Sthe Agency that it is. at all times.

financially capable of implementing the Rest ioh and Aftercare Plan. The above
budget does not include financial provisiq\{ﬁ}fé} future capping works and aftercare
programs. This is incorporated into a sepagé?gcﬁmd.
SN

9.2  Community Fund QOZ)Q\\'\\Q

S
Condition 12.5 of the waste liceng\(r)equires that a Community Fund be set up, consisting
of one euro for every tonne ofgWaste accepted for disposal. The current fund stands at
€130,000. Cariow Coumty Council in conjunction with local residents and elected
members are currently attempting to establish a community fund committee to manage
and discharge this fund for the benefit of the social and physical environment of the local
community.

93  Staffing

The landfill has a total of 7 employees in addition to outside contractors,
o  Landfill Managcer - Fergus Mulhare.
e Deputy Manager / Environmental Technician - Mary Walsh.
e Site Foreman - John Nolan, Pat Doyle

e Weighbridge Operators - 2
e  Ground staff - 1

40
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I'raining Completedduring 2010

Training completed by Carlow County Council landfill staff members during 2010
includes the following:

Landfill Gas Balancing (2 staff members)
Manual Handling (2 staff members)

FAS Safe Pass (2 staff members)

Fire Warden training (1 staff member)

YOV VY

9.4 Public Information

Carlow County Council subscribe to a full page advertisement in the Carlow Nationalist
on a fortnightly basis or more often if required. All relevant public notices in relation to
Powerstown Landfill are included in this advertisement. The information pack on Carlow
County Council’s website was updated during 2010 to inciude more recent relevant
information in relation to the site. Information leaflets are available at the weighbridge
office, civic amenity site and skip area detailing types of waste accepted, current charges
and opening hours. An electronic notice board is in operation at the site detailing opening
hours and charges.

A meeting with local residents was held on 19-5-10. Fo],}p}tmng a number of requests
from Carlow County Council, the local residents ¢ declined to form an official
committee. Following this meeting, there were no@iﬂ%’lamts received from the general
public and no further meetings were arranged. I&ﬁ@‘}mmpated that a committee might be
formed during 2011 which will incorporate @%&@cal residents and the community fund
group.
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Monitoring Results at ST1 - Downstream
Drinking
Water q
Test Parameter | Q12010 | Qz2010 | Q32000 | Q4 AmRuall B ations | RS
2010 Levels
(S.1278
2007)
Brown
Visual calour Ciear Clear Clear - .
(in flood)
Ammaonia mg/l N 0.29 026 0.1 0.34 0.23 (L5
Dissolved Oxygen 86.0 120 87 74 )
% Sat
Conductivity 716 769 803 820 2.500 1000
uSicm
COD mg/l O, 21 <20 34 <20 - -
Chiloride mg/1 Cl 27 26 22 24 250 50
pH 7.6 7.8 7.6 7.6 6.5-9.3
Suspended Solids 15 <5 < e?’ .
mg/l &
Temperature “c 5.8 12.9 15.1 \A.@o 11.5 25
Orthophosphate > O
e P NR NR ' M@ 0.04 -
L&
Total Oxidised S o i
o i LY NR NR .\@é NR 4.62 -
I\& R, 0
BOD mg/O; 1.4 0% S 05 NM - -
NM = Not Measured K
NR = Not Required &

OO

&
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Annual Environmental Report 2010 Muy 2011
Waste Licence: W0025-03
Maonitoring Results at ST2 - Upstream
Drinking
Water .
T opr
Test Parameter | Q12010 | Q22010 Q32010 | W/ AmUA | Regulations | TERY
evels
(S.1278
2007)
Visual b et Clear Clear Clear - -
rown colotur
AR 0.11 0.03 0.02 0.53 0.23 0.5
Dissolved -
Oxygen % Sat £9.0 114 B6.3 83.0 - -
Conductivity 704 757 818 826 2,500 1000
uSicm
COD mg/ O; <20 <20 <20 <20 - -
Chloride mg/! Cl 25 22 21 23 250 50
pH 7.1 7.9 7.9 79 6.5-9.5 -
Suspended ! -
Solids mg/! = i = x\é\%a
Temperature °c 5.8 12.1 154 Q8 121 23 -
Orthophosphate SO i ]
e P NR NR aggfi& 0.05
NI
» S
'T:utal Oxidised NR NR boo $NR 284 ) i
Nitrogen mg/i N &é §\°
BOD mg/O; 0.8 0.65 O 0.5 NM -
NM = Not Measured SN
NR = Not Required \6\
OQ

EPA Export 25-07-2018:04:01:25



Annual Environmental Repon 2010 May 201°
Waste Licence W0025-03

Results of sampling at inlet to surface water pond (SWLI)

Test Parameter Q12010 Q2 2010 Q32010 Q4 ’_,a‘]“{;‘““'
Visual Ciear Sample Clear Sample Clear Sample Clear
Odour Strong odour Strong odour - -

Ammaonia mg/l N 0.11 <001 0.02 0.33

Dissol :ed Oxygen 90.0 93 90 96.0
% Sat
Conductivity uS/cm 733 724 733 342
COD mg/l O, <20 <20 <20 <20
Chioride 21 18 17 7
pH 1.5 7.6 7.5 7.9
Suspended Solids 97 < < <5
mg/]
Temperature °c 10.4 1.1 11.7 11.3
BOD mg/O- <0.5 <0.5 <0.5 NM
0‘9"
. &
Results of sampling at outiet from surface water poq&WLO).
SN
SN
Test Parameter Q12010 2 3@ Q3 2010 i)
QO P\ 2010
S
O &
Visual Clear Sample | g&f dar Sample Clear Sample Clear
Ammonia mg/l N <006 OIS <001 <0.01 04
(&
Dissolved Oxygen o
s 9l, 93 84 95.0
]
c®

Conductivity pS/cm 747 726 722 712
CoD mg/l O <20 <20 <20 <20
Chloride 21 19 17 16

pH 74 7.3 7.3 7.6
Sus;;t:;dlcsm??hds 96 < <5 <5
Temperature °c 10.5 11 11.5 1.4
BOD mg/O- <0.5 <0.5 <5 NM

Note |: Discharge Limit of 35mg/] suspended solids set out in Schedule C.4 of Waste Licence
W0025-03 for autlet from pond
NM = Not Measured

EPA Export 25-07-2018:04:01:25



Annual Environmemal Report 2014
Waste Licence WO023-03

Mlgy 2001

Results of analysis of Surface Water for the preseace of Heavy Metals

Test Parameter ST1 ST2 Inlet Outlet
Downstream Upstream SWLI SWLO
Sulphate mg/l SO, NM NM NM NM
Alkalinity mg/l CaCO; 284 264 144 324
Aluminium mg/l <250 <250 <250 <250
Antimony mg/I <5 <5 <5 <5
Arsenic ug/l <5 <5 <5 <5
Barium ug/| <30 <30 <30 <30
Beryilium ug/l <5 <5 <5 <5
Boron ug/! <50 <50 <50 <50
Cadmium ug/] <5 <3 <5 <5
Calcium mg/ 87 83 42 97
Chromium ug/l <5 <5 <3 <5
Cobalt ug/fi <5 <5 <3 <5
Copper ug/| <5 <5 <5 <5
Iron ug/i <250 <250 <250 <250
Lead ug/| <5 <5 <55 <5
Magunesium mg/l 22 24 é‘gf 12
Manganese ug/) <250 <250 K £%250 <250
Mercury ug/l <0.5 <05 SO <05 <0.5
Molybdenum ug/] <5 <5 Qo <5 <5
Nickel ug/| <5 RO <5 <5
Potassium mg/| <5 ég}gs‘w 8.8 <5
Selenium mg/] <3 |- QS <3 <3
Sodium mg/| 88 P 74 6.2 7.3
Thallium ug/| <5 4P < <5 <5
Tin ug/l <10 &Y <10 <10 <10
Uranium ug/| 63O 7.3 <5 <5
Vanadium ug/] <5 <5 <5 <5
Zincug/l <30 <30 <30 <30

EPA Export 25-07-2018:04:01:25



Annual Ewironmental Report 2010
Waste Licence: W0025-03

May 2011

&
,{\é
&
APPENDIX 3 Oo\*;ré*\
&

O
RESULTS OF GROUND WATER Wrommc DURING 2010

AR
W© &
GROUNDWATEREONTOUR MAP
*&\
R
&

&
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Annual Environmental Repon 2010 Moy 201 E "
Waste Licence: W0025-03
Parameter Monitoring Location: GW1
S.I.Nodof
Units 1GVs/GTLs 2010 Jan-10 May-10 Jul-10 Oct-10
Visual Inspection - - Clear Clear Clear Clear
Water Level mAQOD - - 10.2 10.2 10.1 1{)
Temperature ol 15 11.5 11.5 12.1 12.2
Dissolved Oxygen s NAC - 24 28 25 37
pli pH units >6.5¢9.5 c 7 7.1 7 7.1
1.000¢
Conduttiviny uS/cm 1.000 B800-1875 1167 995 1073 B79
Ammonia mp/l N 0.12/1.56 0.0654.175 B.3 7.1 11 2.5
Chlonde lp_gll Cl 30750 24-187.5 47 34 45 J6
Onho-Phosphate myfl P 0.01 - NR NR NR 0.4
_TLI.&I {hxidised Nirngen me/l N NAC - NHR NR NR 12.53
Fluoride mg/l F | - NR NR NR NM
Sulphaie mpf] S04 201} 187.5 NR NR NR NM
m,
Alkalinity Cugg'!: NAC -« NR NR NR 338
Tolul Orpanic Carbon mi/l C NAC - 1.3 NM NM NM
Aluminium “E{l 200 130 NR NR NR <250}
Antimeny pg/l . c NR NR NR <5
Arsenic po/l 10 1.5 NR NR NR, <35
Barium pg/l 100 - NR NR NR <30
Bervllium pefi - - NR o. NR NR <5
Boran uefl 1000 750 NR_ (P NR NR 31
Cadmium upil 5 3.75 NS [ NR NR <5
Calcium mpfi 200 - A AR NR NR 120
Chromium pgll 30 37.5,. 0§ © NR NR NR <5
Cobalt ugl R D NR NR NR <5
Copper ug/l 30 K NR NR NR =5
lron ppi 200 QN NR NR NR <250
Lead ugfl 101 1895 NR NR NR <5
Magnesium me/! raty . NR NR NR 16
Manganese ue/l (S0 S - NR NR NR <250
Mereury gl SR 0.75 NR NR NR 0.5
Molybdeoun ppfi & - o NR NR NR <5
Nickel ugi 20 15 NR NR NR <5
Palassium n_ll'p_.f}-oQ b - NR NR NR 6.8
Sel el 5 5 NR NR NR -5
Sodium mg/l 150 157 NR NR NR 18
Thatlium g/l . - NR NR NIL =5
Tin pgfi - - NR NR NR =10
Uranium up/} 9 . NR NR NR <5
Vanadium ugll - - NR NR NR <5
Line pell 100 . NR NR NR <30
Total Cyanide me/l .01 NR NIRL NR <0 05
vOCs ugl - - NR NR NR
myp xvlene pwl 10 - NR NR NR 0%
Toluene el 10 - NR NR NR 5]

mbpl = metres below pipe level

NM = Not Measured

NR = Not Required

ND = None Deatecied

NAC = No Abnormsal Change
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Annual En ironmental Report 2000 May 2011
Waste Licence: W0025-03
Parameter Monitoring Location: GW?2
51 NoYof
Units IGVSIGTLs 2010 Jan-10 ! Mav-10 | Jul-ln Qct-10
Rusty
Brown Brown Shightly
Visunl Inspection - colour - _ Colaur Brown
Water Level mAQD - 1 1.6 1.5 1.5
Temperature of” 25 - 3 i1 14.5 136
Dissolved Oxviren Y NAC - 32 2R 14 24
ntl pH unis >0.5<9.3 - 7.1 7.4 7 7
1,000 7 —
Conductivity uSicm 1,300 R00-1875 | 1025 | rFaaa 7| 1170 | (1340 )
Aminoniy mgfi N 0.12/078 | 00650075 | 0.08 0.1 002 026
Chloride mg/l Cl 30/80 24-187.5 48 105 57 112
Mitrile mg/ N - - NR NR NR .
Onho-Phosphate mp/l P 0411 - NR NI NR .04
Total Oxidiscd Nitrogen me/ N NAL - NR NR NR 4037
Fluaride mp/l 1 - NR NR NR NM
Sulphate me/l S04 200 187.5 NR NR NR NM
myi
Alkalipity Cago- NAC - NR NR NR 356
Total Orpanic Carban mg/l NAC - 48 NAL NM NM
Aluminium uefl 200 150 NR NR NR <250
Antimeny up/l - - NR NR NH =3
Agc_njc gl 10 7.5 NR L NR <5
Barium ug/l 100 . NR__ [Pk NR &7
Bervllium ug'l - - WR X NR NE. <5
Boron uell 1600 750 MR KR NR 110
Cadmivm pgf) 3 3.75  oOf L NR NI NR <5
Calcium mg/l 200 = > NR NR NIt 160
Chromium upil 30 | NR NR NR <3
Cobalt ug/ . QN NR NR Nit <5
Copper __upfl 30 D Psno NI NR NR 2
Iran ugfl 00, KA - NR Nk NR 270
Lead ugfl I %c% 18.75 NR NR NR <5
Mapnesium m'l X505 NR NI NR 2
Manganese el &5 - NR NR NR <250
Mercury ppt 1 073 NR NR NR <0.5
Molvbdenum wel - - NR NR NR <3
Nickel gl 20 15 NR NR NR 50
Potassium my/l 5 - NR NR NR 18
Selenium __uwil - NR NR NR <%
Sodium mg/l 150 | 30 NR NR NI 60
Thallium _upfl = - NR NR NI <5
Tin il - NR NR NR <]{}
Uramum ~pph 9 - NR NR NR 8.2
Vanudwm ppft - - NR NR NR <5
Zine pg/l HID - N NIt NR <30
Total Cvanide _mpAl 10 NR NR NR, <005
YO's il - NR NIR NR ND

mbpl = metres below pipe level

NM = Mot Measuted
NH = Not Requised
ND = None Detecied

NAC = No Abnommat Change
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Annual Envitonmenial Repon 2010 Moy 2011
Waste Licence: W0025-03
Parameter Monitoring Location: GW3
Units evsietis | SRR | 0 | suee | oo
Visual Ingpection - & Clear Borehole | Borehole
Water Level mAQD o = 26.2 Not Not
Temperature | oC 25 - 11.6 Sampled | Sampled
Dissolved Oxygen % NAC - 66
pH pH units 26.5<9.5 - 7.6
Conduclivity uSicm 1,000/ 1,000 $00-1875 724
Ammonia mefl N 0.12/71.506 0.065-0.175 0.02
Chiaride mg/l Cl 30740 24-1R7.5 23
Towal Organic Cartbon mg/t C NAC - NM
Ortho-Phosphate mg/l P 0.01 - NR
Totnl Oxidised Nitrogen | mg/t N NAC ° NR
Fivoride mg/l F | - NR
Sulphe mg/) 504 — 187.5 NR
m,
Alkalinity Cngg). NAC . NR
Aluminium pp 200 150 NR
Antimony pe/l S o NR
Arsenic ppk 10 1.5 NR
Barium A 100 - F NR
Beryllium upell = - £ NR
Boron pg/l 1000 J{S%\ NR
Cadmium g 5 O a¥ys NR
Calcium _mg/l 200 . 3{’)’\& o NR
Chronum ugi 30 Y 373 NR
Cobalt _uph =0 & - NR
Copper upfl ST 1500 NR
iron gt |90 - NR
Lead ugh |10 1%.75 NR
Magnesium mgl & 30 - NR
Manganese pgﬂ,\& 50 o NR
Mercury i 1 0.75 NR
Molybdenum pg/l o o NR
Nickel gl 20 IS NR
Potassium mg/l 5 - NR
Selenium nwft - S NR
Sadium mg/l 150 150 NR
Thallium ugl = = NR
Tin ol - - NR
Uranium ugl 9 ] - NR
Vanadium neil - : - NR
Zinc upfl {il4] | - NR
Total Cvanide me/l 10 | NR
VOC's ppd - ' NR
mbpl = metres betow pipe level

NA - Not Measured

NR = Not Required

NI} - None Detected

NAC = No Abnormat Change
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Annual Environmental Report 2010

Wasle Licenes: W0025-03

May 2051

Parameter Monitoring Location: GWé
Units__| |GYS/GTLs S'Lzr::‘l)tf o Jul-10 Oct-10
R Brown
Visual Inspection - Colour -
Water Level mAQD o 2 12.1
Temperature oC 25 - 1.8 10.8
Dissolved Oxyyen Y NAC 02 70
pH pH units =6.559.5 . 7.3 7.4
Conductivity nSiem 1,004} f 200 §OU-1875 730 718
Ammonia mp/d N 0127012 0.065-0.175 <{.01 0.02
Chloride mg/l Cl 30/30 24-187.5 23 22
Total Organic Carbon mg/l C NAC o NM NM
OUrtho-Phaspliale mg/l P 0.01 NR .64
Total Oxidised Nirogen mp/l N NAC - NR B.53
Fluoride my/l F [ NR NM
Sulphate mp/l O3 200 187.5 NR NM
m
Alkalinity s NAC - NR 306
Aluminium upd 200 150 NR &Y
Antimony ned = = NR <3
Arsenic el 10 7.5 NR <5
Barium npft 100 . FNR <30
Beryllium pedl - o xé NR <5
Boron g 1000 0 \° NR 27
Cadmium _ugl 5 é\ NR <5
Calcium mg/l 200 F O NR 120
Chromium g 30 {@\}\ 37.5 NR <5
Cobalt ugl -S4 - NR <5
Copper npf TN 1500 NR <5
iron pg RSiiN - NR <250
Lead pel | <%0 18.75 NR <5
Magnesium mgt | &Y 50 NR 14
Manganese ng/l > 50 - NR =250
Mercury pead™ ] 0.75 NR <0.5
Malvbdenum up/l . - NR <5
Nicke! ugit 20 15 NR <5
Potassium mg/| 5 o NR <5
Selemum R o o NR <5
Sodium me/) 150 150 NR 7.3
Thaltium upl - NR <5
Tin il - o NR <10
Uranium ng/l 9 NR <5
Vanpdium ppl S NR 1.3
Zinc uel 100 - NR <30
Total Cvanide mp/ 10 - NR <Q.05
VOC's ug/ - - NR KD

NAC ' No Abnormal Change
NAS = Not Measured

NR = Nol Required

NE)  Nune deteeis)
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Annual Environmental Report 2010

Waste Licence: W0025-03

May 2011

Parameter Monitoring Location: GW7
vuis | 16V96TLs | ST ) s | oerto
i} ; Brown
Visual Inspection - Colour -
Water Level mAOD S S 11 7.8
Temperature ol 25 - 11.9 10.8
Dissulved Oxvgen % NAC - 30 25
pH pH units_ >6.559.5 ° 7.3 7.2
Conductivity uSicm 1,000/ 1,000 800-1875 710 720
Ammonia mg/l N 0.12/0.62 0.065-0.175 <0101 0.01
Chloride mg/l Cl 30/50 24-187.5 21 21
Tatal Organic Carban mp/l C NAC - NM NM
Drtho-Phosphate mg/l P 0.01 - NR 0.04
Total Oxidised Nitrogen me/i N NAC - NR 9.35
Fluoride mg/l F ] o NR NM
Sulphate mg 504 200 187.5 NR NM
m;
Alkalinity Cagll)‘ DAL ) NR 285
Alumimum up/l 200 150 NR 87
Antimony pp/l NR <5
Arsenic pefd 10 1.3 " NR <5
Barium pefl 100 - NR <30
Bervllium up/l - oo NR <5
Boron _upf 1000 00345@ ) NR k1
Cadmium npf 5 E4 @3\775 NR <5
Calcium ml 200 N - NR 93
Chromium ng/l TN NR <5
Cobalt gl sy - NR <5
Copper pp (\Qv:@‘ 1500 NR <5
Iron upt KO S3200 - NR <250
Lead g/l S0 18.75 NR <5
Mapnesium mgl £ 30 - NR i1
Manganesc u@(?g 50 = NR <250
Mercury @t_ 1 0.75 NR <05
Molybdenum pef = - NR <5
Nickel il 20 15 NR <5
Patassium mg/l 3 - NR <5
Selenium pgl o - NR <5
Sodium mg/l 150 150 NR =4
Thallium el - = NR <5
Tin ngl - = NR <10
Uranium ppl 9 - NR <5
Vanadium g/l 2 = NR <5
Zinc ped 100 NR <30
Total Cvanide mg/l 10 o NR <0.05
VOC's ngl - - NR ND

NAC = No Abnormal Change
NM - Not Mcasured

WNR = Not Reguined

ND = None detected
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Annual Environmental Repon 2010 May 2011
Waste Licence: W0G25.03
Parameter Monitoriny Location: GWS
. S.IL.NoY
units | PEYYOTLS | T0r0000 | gumeto | Maveto | sarre | oeo
Visual Inspection - . - Cleas - Cleur -
Water Level mADD - 5.7 5.2 8.1 8.1
Tempernture af 2% - 15.1 11.5 12,1 11.1
Dissohved Oxyeen LS NAC - 21 27 18 23
pH pH unis >6.5<9.5 - 7.2 7.3 7.2 7.2
1,800 /
Condustivity uS/em 1,000 SEHLAE 778 748 767 827
0.065-
Ammonia g/l N oaz71.36 0.175 2 1.1 0.85 0.64
Chloride | mpicCl 30/ 50 24-187.5 24 24 24 28
Ortho-Phosphate me/i P 0.01 - NR NR NR 0404
Totol Oxidised Nitropen me/lN NAC - NR NI NR 10.11
Fluoride mgAT 1 - NR NR. NIt NM
Sulphale mefl S04 204 187.5 NR NR NR NM
Alkalinity mo/| CaCO, NAC NR NIt NR 338
Tolal Orrganic Carbon mp/] C NAC - 07 NM NM NM
Aluminium __uph 200 150 NR NR NR <280
Antimony pefl - - NR NR NR <5
Arsenic e/l 10 7.5 NR L NR NR <3
Barium ug/l 100 NR . NR NR 100
Bervilium pafl - - %‘0 NR NR <3
Boran ngfl 1000 750 (] QNR NR NRt 186G
Cadmum ug/l 5 3154 wr NR NR <3
Calcium my/l 200 AN EET NR NR 390
Chrotium up/i | 30 Qi8S NR NR NR <5
Cobalt el - L& NR NR NR <3
Copper gt 3 Y L1500 NR NI NR <5
lzon ue/l 00 & - NR NR NR =250
Leud g/l .S 18.75 NR NI NR <5
Magnesium rop/i NS - NR NR NR 46
Manganese gl £ 530 - NR NR NR <250
Mercury pgfl @;V i 0.75 NR NR NR <0.5
Molvbdenum pefl - - NR. NE. NR <%
Nickel pild 20 15 NR NR NR <5
Polassiusn mfl 5 - NR NR NR .4
Sclenium el - - NR NR NR <5
Sodiutm mufl 150 15Q NR NR NR 41
Thallrum ug/l - o NR KR NR <5
Fin uiefl - NR MR NR <[l
Uraniutn ug/l 9 Ni NR NH 3
Vanadium ug/l - o NR NR NR <5
Zing pefl 100 . NR NR NR o
Toizl Cyamde mg/l 10 o NR NE, NR <005
VOC's ug/l | - - NR NR NR ND

MM = Not Measured

NR = Not Requited

N - Mone Detected

NAC = No Abnonnal Change
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Annual Environmentat Repor 20010 May 2011
Waste Lacence: W25-03
Purameter Monitering Locution: RCAl
5 S..No9
Unlts GV of 2000 | Jan-10 | Mav-10 | weto | octio
. Brown Clear
Visunl Inspection = Colour - wilh Mud -
Waler Level mbpl © = 56 13 53 37
Temperature of 25 - 10.4 11.3 11.3 10 4
Dissolved Oxypen Y NAC - 9 $4 75 70
pH pH uniis 26.5<9.5 - 7.3 7.3 7.2 7.3
Conductivily uS/icm 1000 BOO-1875 731 732 761 780
012 0.065-
Ammoenia me/i N 0.175 0.02 0.01 0.01 0.02
Chloride me/l Cl 30 24-187.5 19 18 1R 18
Onho-Phosphate mp/l P 00 o NR NR NR {AIA
To1al Oxidised Nitrogen mg/IN NAC NR NIt NR el
TFluoride mefl ¥ 1 - NR NIU Nit NM
Sulphale mg/l SO+ 200 187.5 NR NR NR KM
Alkaliniiy mg/l CaCO. NAC NR NR NR 313
Total Organic Carbon mp/l C NAC - 0.7 NM N NM
Aluminium ugfl 200 150 NR NR NR 144}
Anlimiony pefl ° o NR NR NR <5
Assenic ue/l 10 75 NR NR NR <5
Banum pgl 100 - NR NR NE <30
Bervllium ug/l - - NR NI NR <5
Boron g/l 1000 750 ﬂ%@‘ NR NR 63
Cadmm _pell 3 3.75 .. AR NR NR <5
Caleium my/l 200 S ONR Nt NR 110
Chromium e/l 36 gﬁ > NR NR NR <5
Cobalt pgll - ST nr NR NR <5
Copper ugfl 0| Q18 NR NR NR <5
Iron g/l 20 P & - NR NR NR <250
Lend A 165 & 1875 NR NR NR. <5
Magnesium me/l J’Qﬂ\ X - NR NR NR 11
Mang ug/l NN - NR NR NR <250
Mereury pe/l Ol 0.75 NR NR NR <0.5
Molybdenum upll O - - NR NR NR <5
Nickel upt O 20 15 NR NR NR <5
Potussium mi 5 - NR NR NR <3
Sclenium pg/l . o NR NR NR <§
Sodium _ ma/l 150 150 NR NR. NR 33
Thallium ugl - o NR NI NR <5
Tin ngll - NR NR NR <30
Uranium ugl 9 o NR NR NR <5
Vanadium pe/l o NR NR NR <3
Zine g/l 100 . NR NR NR <30
Total Cyanide _mg/l 10 S NR NR NR <) 03
VOC's pefl - - NR NR NIL | 1B)

mbpl = metrey below pipe level

NM - Not Measured

NR = Not Required

ND = None Detected

NAC - Nuo Abnormal Change
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Annual Covironimentat Report 2010 May 2011
Wastc Licence: WOJ25-03

Parameter Monitoring Location: RCA2
1GVs S.L.Ne?9
Units ol 2010 Jan-10 Mas-10 Jul-10 Oct-10
& F Muddy Clear with
Visual Inspection - brown - Mud -
\Water Level mbp! - - 5.4 4.6 4.5 34
Tempemiure ol 25 - 16.4 11 11.3 10.4
Dissplved Uxygen % NAC - 95 #4 81 7t
pH pH unuiis z0.529.5 - 7.4 7.3 7.3 73
Conductivity uS/cm 1000 800-1875 733 724 754 776
012 oy
Amnioniz mefl N 0.175 0.03 0.8) 0,01 0.1
Chloride mel L | 30 24.187.5 10 17 17 18
Ortho-Phosphate me/l P non - NR NR NR .05
Towal Oxidised Nitrogen mg/l N NAC - NR NR NR 0.43
Flupride mp/l F | - NR. NR. NR NM
Sulphate mefi S04 200 187.5 NR NR NR NM
Alkalinity me/! CaC0- s NR NR NR 310
Total Orpanic Carbon me/l C NAC - 0.5 NM NM NM
Aluminium pefl 200 150 NR NR NR 37
Antimony il - - NR NR NI <5
Arscnic ugfl 1¢ 7.5 NR NR NR <5
Barium u/l 100 - NR NR NR <30
Bervilium up/t . - NR R NR <5
Boron ppt 1600 750 NR |, 0%% NR §2
Cadmium g/l § 3.75 NR XM NR NR <5
Calciutn mp/l z - ANRY | NR NR 150
Chromium ug/! 30 37.5 OQ,'\ J NR Nit <5
Cobal u! - 2N NK NR <5
Copper ppfi 30 LS NR NR NR <5
Iron up/l 200 N NR NR NR <230
Lead o T SECAE NR NR NE 5
Magnesium mefl 50 K10 - NR NR NR 16
Maneanese uph S - NR NR NR <250
Mercury ugl Q1075 NR NR NR <0.5
Molvbhdenum upfl A~ - NR NR NR <$
Nickel upl Q20 15 NR NR NR <s
Potassium me/l (\QPV 5 - NR NR NR <3
Sclenium peft > - - NR NR NR <5
Sadum mg][ 150 E50 NR NR NR 0.6
Thallivm ug/l e NR Nit NR <5
Tin gl . NR NR NR <10
Lranitm pe/l 9 NR NR NR 7.2
Vonadem ui| - NR NR NR <3
Ling ug/l 100 NR MR NR <30
Total Cvanide me/| 10 NR NR NR <00.05
VOCS neit - NR NR NR
Toluene gl 10 0.6

mbpl = meires below pipe Jeve
NM - Nat Measurcd

NR = Not Reguired

ND = None Detecled

NAC - No Abnormal Change
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Annual Envitonmental Repon 2010

Waste Licencs; W0025-07

Ml 204 |

S.I. Nu.
Parameter Units IGVs 278 of Doyle Purcell
2007
Ternperature ol 25 - [1.2 12.6
Dissolved Oxygen Yo NAC - 57 69
pH pH units = >6.5<9.5 7.1 7.4
Conductivity uSicm 1000 2.500 833 377
Ammonia mg/l N 0.12 0.23 0.01 <{.01
Chloride me/l Cl Rl 250 25 37
‘Total Organic Carbon my/| C NAC NAC NM NM
Ortho-Phosphate mg/l P .01 - {114 .43
Total Oxidised Nitrogen my/l N NAC . 16.43 2.54
Fluoride mg/l F 1 0.8 NM NM
Sulphate _me/l SO4 200 250 NM NM
mg/t
Alkalinily CaCO, NAC - 331 236
Aluminium pg/l 200 200 <250 <25
Antimony ui/l - 5 =5 <Q.5
Arsenic nefl 10 10 <5 1.4
Barium ugfi JO0 - <30 <3
Beryllium upd | . - <5 <(.5
Boron uel | 1000 1000 34 ol <5
Cadmium pg/l 5 5 <V ={.5
Calcium mg/] 200 - &0 66
Chromium ugl 30 50 O <5 0.7
Cobalt ug/ 5 S HEET 0.5
Copper uel 30 g™ <5 <0.5
Iron ugn 200 QX @lo <250 <25
Lead ugh 10 Oé\%&(f 35 <5 <0.5
Magnesiu mg/l g @{3\\0 - §2 16
Manganese el | é@‘b 50 <250 <25
Mereury upi N ! =0.5 <(.5
Molvbdenum pg/l xP‘ - <5 0.5
Nickel pel® | 20 20 <5 =0.5
Potassium ey 8 - <5 <0.5
Selenium ugf - 10 <5 1.1
Sodium mg/l 150 200 5.4 12
Thattium up/i - <5 <(.5
Tin ug) - - <10 2
Uranium npl 9 <5 <(.5
Vanadium [ - - <5 0.7
Zine ugll 100 - =30 <3
Tolal Cyanide mg/l 10 0.03 <0.05 <{}.05
Bromeform pg/l - 100 hote! ND 2.6
Dichloromethane up/l 10 - ND 0.9
nm.p xylene pg/l 10 0.7 0.6
Toluene pal 10 - 1.4 1.1
Total Coliforms per 100m! 0 {) 1 0
E-Cali per 100ml 0 4] 0 0

Note 1; Limit refers to sum of bromoform, chloroform, dibromochloromethane and bromaodichioromethane

NAC @aNo Abnormal Change

NM = Not Measured
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Sheet : Facility |D Activities

e

Environmental Protection Agency

AER Returns Workbook

9/5f2011 8:45

Guidance to completing the PRTR workbook

AER Returns Workbook

| REFERENCE YEAR

[2010

1. FACILITY IDENTIFICATION

Parent Company Name

Carlow County Council

Facilily Name

Powerstown Landfil! Site

PRTR !dentification Number

w0025

Licence Number

W0025-03

Waste or IPPC Classes of Activity
No.

class_name

3.5
3.1

3.1

a3

4.2
43
4.4

4.9

Specially engineered landfill, including placement into lined discrele
cells which are capped and isolated from one another and the
environment.

Deposit on, in or under land (including landfll}

Starage prior to submission 10 any activity referred to in a preceding
paragraph of this Schedulegﬁl'her than temporary storage, pending
collection, on the premisés where the waste concemed is produced.
Surface impound&l}ems, nciuding placement of liquid or siudge
discards into pif®. ds or lagoons.

Biotogical trgindent not referred to elsewhere in this Schedule
which re§qﬁ§> final compounds or mixtures which are disposed of

by me@ﬁ&&any activity referred to in paragraphs 1. to 10. of this
Sc -

t@g‘of waste obtained from any activity referred to in a preceding
§%mgraph of this Schedule.

Storage of waste intended for submission to any activity referred to
in a preceding paragraph of this Schedule, other than temporary
storage, pending collection, on the premises where such waste is
produced.

Recycling or reclamation of organic substances which are not used
as solvents {including composting and other biologica!
transformation processes).

Recycling or reclamation of metals and metal compounds.
Recycling or reciamation of other inorganic materials.

Use of any waste principally as a fuel or other means lo generate
energy.

Address 1

Kilkenny Rd.

Address 2

Co Cariow

Address 3

Address 4

Country

Ireland

Coordinates of Location

-6.15456 53.5062

Rwver Basin District

IEEA

NACE Code

3821

Main Economic Aclivity

Treatment and disposal of non-hazardous waste

AER Returns Contact Name

Mary Walsh

AER Returns Contact Email Addreas

mwalsh@carlowcoco.ia

AER Returns Contact Position

Envircnmental Technician

AER Returns Contact Telephone Number

059 9172402

AER Returns Contact Mobile Phone Number

| PRTR# : W0025 | Facility Name : Powerstown Lan

dfill Site | Filename : W0025_2010(1).xls | Return Year . 20894 1 of 2
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Sheet : Facility 1D Activities AER Returns Workbook 9/5/2011 845

AER Returns Contact Fax Number|059 91 46356
Production Volume 15433.29
Production Volume Unitsjtonnes
Number of installations 1
Number of Operating Hours in Year 1378
Number of Employees B
Releases to air results in sections A, B and C were all caiculated
using oxygen corrected results (3%). Discharges
to surface water were calculated using a flow rate of 5L/sec for
User Feedback/Comments |discharge from the SW pond to receiving waters
Web Address
2. PRTR CLASS ACTIVITIES
Activity Number Activity Name
5(d) Landfills
5(c) Instaltations for the disposal of non-hazardous waste
5(d) Landfills
50.1 General

3. SOLVENTS REGULATIONS (5.). No, 543 of 2002)
Is it applicable?

Have you been granied an exemption ?

If applicable which activily class applies (as per|
Schedule 2 of the regulations) ?

Is the reduction scheme compliance route being

used ?
&
&
\\o\
HE
EANE
G
O
N &
Ry
ES
SN
o@
s\()
\O
oooé\

| PRTR# : W0025 | Facility Name : Powerstown Landfill Site | Filename : W0025_2010(1).xls | Relurn Year - 28&g¢ 2 of 2

EPA Export 25-07-2018:04:01:25



.:._unJ_

000z Jeea wmlay | 81 (10407 STO0M SUEUDYS | NG LLRLET UNSILZ oG sewey Aiord |5T00V Sdiyal

VI FREUT] WAOS1340d

1
anina Byge] Mg ¥ aduoy HEAL -aucgy unegod || Bd Faaalt KAIE F uega og o) L L] srpen BRI
@l o) 303 1nEY b AR HUS23 £ SHIGRTL MG LS PR IRN 13
ot 3 o gUODAN B3 2 1 peadnd i 405

ap 9y vorH sk { P20 REIE MO | i RO Lt Lyua pynags s iy Faikaensdl B
pazry [ il vrd prpte) U3 eiep Lisualme apio.

ol oy, gt SRS B B €l B rfmir] SHALED HARLUSLD =8

_\ ] Firivas vo pased pACKTHE] v 0 (00SiLd (sa0n€ ¥
Lioasag v patsadas £} LOSULE BJEJIOW |3
(hmede] Guaen oLl g [] 52usbU3 W paRRIN DUTLABRY
{fceden Buueld k121110 0 and 0 PNt whd| W \SERS Pyiry SRy
¥ USHENAT PO w fung s D [¥Z BBZISEI Klanow aus
\ad 5B} uogE10URE IUELLOL PRIPWA S (010
anoy ad uopdpa%ag Ao Jea iy lmo gl
ews Hreden |Ho) Aipeed
poasyAn
1O § pUE PaUg)) AURIAW 0 sepnuenl
W] Uo FEp TN JB|US 5T
BTl

Qa,.\v sigyesado [pueT Woup prIsonbsy BlRQ (EVOBIPRY
év Edizuvuiqnﬁao.igruifiibl.-g.
(2 se) uoqieg nelio L 121

(1] aa ELIgh L1 ciigt ¢l

“on BI04

N

Swel . . F.

ez
ALILHY0O
¥ JOb RS E T FREL-)

Oy L0 38 NI L S PC T | AT

e Aoy eaading) u* RO x._u_,&nﬂq_«u 10N ._somﬂ | 1wod worsiw3

{rouRar] nak U pupnd Syl SNOISEI 1NYENTIOE SAINYATY : 9 NOLLDFS

,00\@\
,QV «@ I3 Wy R A U (8 areg) s BRIy A un Barpperriep I o) € RS
an 00 1820082 192008 2 yozvgameeising - QL 50, u3d n {314 35} spunoduis Jutficu pue Biniy (1]
HIGIN SuepxezE %, %
Uy Lo e /N
pasuciap pird Dpmaphy .,Nw A\Q
wapos oW ol @ X %
Buaneysed e 13 budull Q\ \\@\
0o no 61920 BL [37/114 VB2 vd3 FY¥ CILSING D) 00 ] {e0h wu) spuACdWD Inelow PUT MAIOK D [
LN SPuEpIma Y D
L UCRATNOS ST )
PaCILCNIP T vERDAAY «@/
wrwpos sepoks ) 0 (&
Bunamiucs ex T (O
Entu:iin__._wu_m TR EN e ] _._.— eapro R0l hw. 1 1 vy T O L | m [LIF] vcsui._ M S YR > _ WieLUY ‘an
LILiE] h B PHASA___ - - —
ALURYND
el Sy Mg T Ul R 1rervb e 1 2pua FEEA)
E1NYLATIOd Hikd SHINVNIY - B H0ILD3S
Eil.ﬁr&ﬁt..ﬂ.!&hgaigﬁgng.
GIOSLLLL (1] apgiied (1 LOITHED am 2 frHol swrpew "
‘wabpury f ung 99
i1 0o ATLY ELLG 195 THN FSHOSE H3d ] (ZOSADS) seprzo Iding "
01531 M tAruy 1ED 0Nl
0o 0o Z506 55¢ 05 65T Ty PSPAGE H¥id [} {2GNAON) sapuo uaboriy [
oisaj ‘savqeuy SR Al
00 0a [T $9:990) xR HSRESE Wad W (D) sprEcuow uogie) e
. . ajse sy $17 An), - e ;3
_||.§>.9_ TomnBnd} u__ WSy eIyl ¥, Tea o (tioil | | A0Q UDBINNG | BPARONE 0 UoRULiaLY = EES] _ : = '_‘ nxawry SH
_sieg PESn PRI -
ALIINYID {QOM13N 1L
SLNVLATIOA Hild D1593dS HO1DIE - ¥ NOULDIE
i pe T g pEn T ey MV QL S3SYIIFUI Y
AEOMYIRA SLTIY YAV sy ol SRIES Y DY

m:____n_mn

EPA Export 25-07-2018:04:01:25



ey el
[1]1} a9 FLE.00 16 EOr
a0 oo 500G} S0°ISH
ag oo 61 Z6edl 8l zéal
oo oo 95 F6LGH 56 YEIGI
oo oD 6 6T

cerele ZEvOLE
€L 0

oo ) 00
1ea oy (el gl o] renoy [muamaavl v

ALILEYND
SOH
N3 3P Bunioday yld ] 3V S9pun pamiughs 3Q L0 PN

ro B ST

[ e s ] Faprss

SR i .n_u..._” ey

ADVDBGAA SUINIIH WY

JoboZ sees winjay | 41k (1)010ZS200M  UtRUANA | OKS INPUET UMDIBIIMOG Bkt AUPOES | GZIMMA Suida |

I_.._.l_s..e..:..a.
¥ILH [T PR

LEH31YAS 04 53573734 n
{a5uas|] $nad Ul paanbal 52) SNOISSITA LHYLNT1Dd SNINIVINEY | 3 NOILD3S

AETING WP TR L) | L) bR Weirgod wAve Sumaga-sgrop fqmois Peps

SHILVM 0L S35v313H 0

SINVINTIODd HLMd SHINIVINSY 8 NOILD3S

LCE BIHED S Y3 Ba | LLLAE D) ST MTINA MW ERTAd-eGnep A mE ) 8 SInes

s e e S, e A~
SHILYAM 0L SF5VIEY
SIHYiIAT10d dlHd HA133d3 BOLI3S - ¥ HOILI3s

CICP BUCISSIW? STk Sntnald 6] Hi| SHIIVM 0L 535Y3I3ULT P

2I31EpA 0] 8D3EIIFY  lasys

EPA Export 25-07-2018:04:01:25



1o sl

RIRp SUOIRSIA 51824 SN01ARId C] )

UGN $AIP SY) 3353 LAY (B UL i) a0 S U0 DUpER-sanap 4G M E RIS,

oo 00 [} 1]
BaDY (san€ng) 4] 1ROAOH (ITmapRavh v 1|3y (E1o) | | W4 vopssAL3|_ UoRgN0saq 10 voneuBiseq] ophD) poLIEH] m_ui_ : el ‘N Eﬂaﬂ
; : PS POURH 1 L - .
] ALILNVAD HLIW s T INvEm - |
o 2] H0 J 1 \ 04 4d O Od OH \ O
[a36Ba1] 3nok vy pasinbar sv) SNOISSIWE INVINTI0C ONINIVRIZY © 8 NOLLD3S
UG SR U HPYR U] (G NSO} SWB FUTINIC Bl 0 BubS IROP A M1 B lases ,
o 00 00 00 = |
'R0 (smEng) 4] manoy UBiuapRavY) v Tea oy e} L | Wiog uorsuig] YoRdRsaq 10 uoRENtS a0 apog] Sn_us__ w.Ba.._ i ..E-z.m T T 1§ ¥ty [ON]
_ _ #as) pouiniy ~ .
] ALELNYND aOHLAW T ; == TANYINT
0 vy \/ \/ 2044 {4 d 400

SR ngEEs

SINVINTIOD Hidd : ¥ HOULD3S

HIM3E HO HILYMILSVYAL OL SISVIITHLF

HOOGUIOAA SWIBY HAY JIMAG 3O JBIEMBISEAN D) SISEIMY | 1a8US

EPA Export 25-07-2018:04:01:25



1@ efeg I'onoz * Jeas wmay | six (LI01OZ"GZ00M | PWEUSIIY | S0 |1JPUET UMOISIBNOY | Buier Aldes | GZODM #HLYd |

00 ao 0

1]
_ 1BSADY ([BWEpEoY) <_ B A (iEre Ll § | Wod uolssLy

ALLLNYND

O weHod|

S ONY1 DL S35V 13 . .
[22ua37 1noA ul pauinbas se} SNOISSING LNYINTIOM DNINIVW3Y - 8 NOILD3S

55 Kl UD)IAS.SIH) W Saguuenh |(e43jua ases]y

oo 00 00 : i [ 3 ] 2
mapAoy (1B wapaay) <_ 183D ._u_...ch_ | Wiod uoissiwsg LR e (T TS | | Y __xus,_..az%

INVINTION

ALILNVOD

SO ¥ Ui Ug}aas Sil) Ul sagjguenh (e aa1ua aseajy ONY OL'S3SY3T3Y

SLNYINTOC BiHd © ¥ NOLL O3S

Blep SuUDISSIkia S8 A SNOASNT Of YUy OHYT 0l S35v313d v

L 61}02/558 XCOQXIOAN SNy WY pue 0} sasealey 188MS

EPA Export 25-07-2018:04:01:25



T 12 1 36w,

torog Raa wmat | 5 (LIOLOTSTO0M aweudrd | BiE FRUE] Uk

jsiaway swen Awseg | G20cM pH1Ed |

pumai 20-FBIOAPIN B3Y  PUTIR LB MU FaubaN, ] S\a ssEB IRy 95 LK oN ZOI0DZ  Aunod ay)UARY,
ey ONEO TYsATINAY
puRfaly WOD  J0RLFHDNIMPT] REUR] UEIRA (LY "HT] PAuSL w $\0 eissegd Z8 ¥l N 0002 ANGRgD Byl LA
oo woyep) 5000 1AND
pumE BONOAMPT]  PUETRI M 3USUO PG ] £10 SURI RIS ¢ SR 90§ oH O 1002 ANUnDD BUL UMM
- wopeg ubsumpucdhs g Suidaay oymeQ
puzian’ swet QL00dMILY Bulony  putial] L 3IEUD PG 3] §10 sppaw 9 17 oN DriDDZ  AQUNSY sul URIAA
povnaununoyd Jeudesay (LGRS )
funBiag’ | uaisuneH wnibRg’ o ouE puER Y BIAET  LDPEA0M P pUBIeN BALT  PUTIRI W o0 pabiay, n 5.0 40 ¥ 0 s2A 01081 Aunod sul KM
InOH O/ 1224 1§ Bumpakadl agessEued’ 153
ay Ppul WemLUGL)
puet) ' RPN SO/RILAOIPIN B0 BING  PuUT|en U BISUD RauSa " s g0 Gumoog) HIERA /18] PUZ ED BKIP9 FF O oN §Z 1002  AAUNCD i LRI
a0
puay’ HEE) pusi| 56T FUBRR 'S0ET  (0-HOIOM PR PUBRn B3 PUTRY v BItuG wRufsam L] 510 0 Beagouam pur soefl “eubua 140 06 8 |17 FOZOT)  AnuntD MR,
o ¥seEod 183 <] hgu_sm 133 B.Ua_nnﬂ_n& w3
“pul WRLRLUOLD (1] weEmord 1B pu WITHSTT)
¢ DM P BUETRN BAUT
wnbeg" " PRRg wabeg " pus'dd BRI ROET |07 PILOM P PUI BAUT PuB@y W SUD FautaL, W s1a s Guep JMR0 30 5ol (7Y LLLOED  Aaunod gl el
624 BE 2RA0RD oy asERung’ 153 oiuglo Buen 3 YSALEA pUR it GifEA
“p LB UMY
unfiog wrilpganet unlidg pumey siwel  LO-FBI0M P pUBIeN 84U pusa W $ITUD Pl v sic sauanen L r L CCIDOL  AAUNCT BULULLIA,
el oS08 VONDEL) oy'asmenmos 1$3 ow, stony & sioley pum sou
SOV Bapioay aunkued PU WELALLOED ) pauosun puE g0 80 84 40 20 S0 Bt 4G B0
Gl I PPORR S R oy
pURIR WD BUCTUEEE JO-E00-01-MD d4M PN .@.. w1 9YEUO PaLbaM n 510 1T L0 GZ 8 PRUOGUOLI B3] UEUS 1413 POSM 20 ¥ oN BCLODZ  AMNED DU UMRM
Brgsadwod ool O (o}
PUBERs" ‘MCEED AUBRATER (OEDO-OIMD- M PR PRERITRRIRUG s 1] s10 Bubmpad piraqpied pue saded 2901 o 10 IO EE  ANUnOD B BURAL
Gurjsodael 301 O
e 20 PEL0M'PIN S3Y B &ta@ patfam [} ] S0 £ HD OZ V1 PRUCHUBLL EL) WBLI 19Uis poom 8 GLE o BEAROZ  Adunod byl LR
e FTREO d EEREIHN 7, s&
Ui ZO-FGIOA PRI G3Y  FUERIL Y, s " 51a sotiog { Bubeyded s 90 2L ol Z0 1061 AnungD Byl LRI
[T ST HE L ),
PRy 20-rBIOMPII ST PURI¥ 11 DISLD O, pulan, 1] 510 Ewddem § Bubeyond a13ed gL vl oN Z0105L  ANUNGY sl wA
* HIOEY aVERIS Y BUSEIAL O.s\ 4
puTiasERl Boyg MUBYD RUND  PUTIN L SIUD \vQ .@ﬁ!y W s54Q sopxot L £ on 1L HO DL AnunoD sl UM
ooy sEEpIEIMaNYRd  SHY'HOUS QuUTuUD WIND i [N
ssoursT g $:0gBRo 0, ©
[ ] LFSSI0M URRUAM ARY  PUERRJ WL BITUD : ] 510 paeoquea pus seded patl oN 101002 AwNag aj) BUAA
03 "veuuouited 2%
pupi|'seT] 10-Z0CT-00 -5} PURTRI] M RHEUG [l “T 510 124 eypio-pua 21 6 on TOI0BE  AMWnID I LU
SO WISRURONY 4 €] ~damBupiory oxk) oe] “o OO
saunng peoy key’ Z W NN
Algusag® ' ‘Il Aswion’ ' oY zerar'ri pURIARRO POrCL IO DuRlonl PRl U 8PSU0 EAUDRNA 7] e 510 ajiem Sunisicd 103 L L7 121002 KianeD Ul UTEAL
PART TR ¥ 02015945301 [ L TN SRISHE WA %, SRR R0 PUZ ST IU32SRICNG
60 ¥ HEWED TERAG BALY usafuiegoeIs3 O.
pup sowddey fU
el ZO-HBIDM PN SAY  PURII Y B1IT0 paufsaih W sia BuBwpaed poarues pue saded 65 63 o 10 10GE  AHun0D o4l LM
* ey anmneL RUSEERIN
] 20 FELDATEIT B3V PUTID L 01 SUD paclan, i qia aedens) j Butiegard spradwo 75 bl N GGl Anunog aul Ui,
- pRET RS REHOd Etneiaid
puriR GOILCAM BT PURIRH W B1SUD paubay, W 510 auasigshod j Bneped ssodiuod 94 | oN p10GH Adunod Al MFM
1 mouepbrRD vdhay Bupaiaay epateq
pueA’ ‘MopED e QZO0-0 K] BlealL  PUB| L1 HTUO pauliain v $1Q z0 L0 B3 1 20 FEISE oN €008 AWnoD sl vk,
JuauiEesL SHRH, FISEA  JHIEM SISEM uaDIE IRl PIUDILRL SEOW LR S0 sjETE S MIPUE|
WML R IR L
AR BISEM [TTENIE S 4% o]
uainear} Pas() POUIAYI| 2UON| LonEE BISEAA [0 vonduI$ag [snopiezen =] LEAELSeq) s3jtuRly
0wy wepealy 215884 ueadan]
SITEM.
1 FH0 315 WABROTWYEVHE Wik e i) HADORI O3 F¥EN) PoUIy {=ap
asfrasg | Lty nuy Bt JISVA EACARYTYHI Lt K vagpy SSERRATAT P ON ksl AAET) 100 $ALD0L)
LLHRAn RS P SRSV Y {1assady B P RV Kot 4 W iR RAAT . P s SR PR fpaenn
o O b g Ty gt b | b TREEY L7 I T RpseguninTig
Wb 43 By s TR
o SIS
I FpUUo] U JARYS S| LD SoqHUEND ||B 13143 3Redd
216V 0 SHISSNVHL 2418440 T INFVILVIUL BLISHO 5
TR S ACOMUOAL PnidH HAY HERAL 10 SIR{tuEI] VAWIRAIL  1BAYS

EPA Export 25-07-2018:04:01:25



ZH g abeg lawoz sean waley ] 1 {10107 $Z00M  SWIPLIPH | INS QUPUT urviitiavay Swel AW3RS ] CZ0IAL Sulud |

%,
0
K3
S
ly, ¥
0%,
®X,
%%,
70
Q,
b %
K7 O\Q
%2,
< Ty
eI
v 0
&
%
FURRIAIREN L300SO MiseA uekey QYR PUSRI| W pIUQ poyE.ang W 10 10 90 L) 1 PIJDAUIW E0uN URY] Hr | o 208021 AMungd Sul LIy,
o UIPNG’ ] puEey Baplaay watdin 0 SIRLBITW UONNUISUNS Paseq-LwinsdiB
PURIRN' © BIEROY SO0ZAEZZ M Burppaigy  pumon 1 BRLg FauSiam W s1a Sismm uasiB § aiem SepBIBARON B2 S22 on 102007 Aduned sy uyia,
O3 WAURISBUDY) Pue sodwoy Lser)
puRian’ " mouEy uenuney 10-E00-0L MDA 'PIT  PUREH U BFIUQ paybram W Y] sysew uaaill j s slepeaBapog 9a (01 oy 10 E00Z  AmuneD ) L
Euntsoduwan Ron) Q
PR3N MOpR Juzijuneq 10 E00-GL-MD-dIM I PUBRR| W1 DRTLG Faudany /] 5ia BIs#m pog) ¢ ejsem tqeperlapaq £0 01 on 0Z00Z  AWRED Sy viglay
Eunsodwan 8103) O
puziay ‘wong siaebey]  puaan umng'sieseliny  pumeq uggng sjambien 1O-DELLR0-DQ  PUSIRI] U1 JusUQ paubon Y] g SHIFUOUIOD ENOAMIZRY #2 AT A SCI0C0Z  ANUncD 3l kIyips
15 vRyRIsiges 19 veye|sigeq 10 IS'URYBIAReY DM 1) Busadony samey Bunaeluca £Z 10 OZ PU® PUZ L7 I
~OCE4-R0-DQ 02 W Edvaduaw esoy| Uey) 5ey)0 Juawdinba
-d0M P Swplaay siFRiEY . pue ;
gy P poyia| 3w do BIfEAL j0 Usjdudsag [snop:ezen opoy |Lonewis o sajsues)
Ja uoneaay uawie g S upAdng
rEM
CALHD TLEWAA SNOTHYTYH] fain At by " LTl BT POLIRK [IT1TY
HERsetiQrharozay ou] ot | UEYM ECSANYEVH) SntBG raagey IREBTEN P RN AN ) PEITIT
wopmaag gy ;3 BAPPY BTy # MY Y A TEDY A 4 USSR R sunl FRAATINH fueng
Pl B luidg | B Ek bty Ry paspy TRREA TR hrEjuangseg
W €} el e )
Bl 3ty BT BH

96110258 NCAGWOAY SLNlIY HIY AL/, JO SI35LRS) JUdunEai) 1Ay

EPA Export 25-07-2018:04:01:25



Annual Environmental Report 2010 Mav 2011
Waste Licence: W0025-03

&
&
&
NG

S
APPEN\@@

&
O
Tomc&sﬁ@u SURVEY
& s(‘\\.o
O
LS
N

&
,\0
°§

00

EPA Export 25-07-2018:04:01:25



TV L

UOIRIA Y

' _ Ag \..Anu.a~ dr A usrsg

004 1 syeegf]

1007006/ LT /N | on duinreg

Hoe 1y gy I

1GEuT] Eag|TiIneg
1P 2z gy jo
{awiny ramdsidedo) ey

ELITS]
WPUE]) Umd)iaandy
oo Sunoy wopie) e

u..n...r_r&u_l!- Gim

@ rlaumidajpopn prias
SRR 400 TV -~ §RIW o 1
puslin "y o) gy ere] .u.! 5

SAg

VLS Bk |

R
-
)

.
_...n:n_r..ﬂ.u__ g _\m a3k

L I R Y

i A

S
7 75

{10z §34 ut pakiame
trm 3| 3 j3 2IPUIRUISE 34)

&0 B2
Puv pODZ BN
Pt pary

113z nady .._:_ ..\ \*
Pafanand waay

d3arns tnpras:t
1+d S wWnAg Fur sa)rupiuoa
Plag BoiINT) W3 paiv dt Laang

54100

Mt 43 140

il ITTIR o
WA ceaudi T
[l W R ]

1581 e -

[T —

AL I N FY

awrme [2EEEEL

L 231 )
[ i wows ey
m JMOT SLAFL 184 dnWE

ST N GTII0G Groa
T =
[Tt o acm @ T wor| | ow

a100 Aoy 3 g ¢ L)
WLdy et saka wabaz |
14107 AenL1 g 05D .B.LEJ

Ty od
LT AT A FiguNrR e
-]

N0 SAS TTE Ll wlive faa LS
AL Sl dnvddLe ast L
VR 4T AN ICA WD

x|
LFG 80 wERed] P4
il fedion =T

EPA Export 25-07-2018:04:01:25



apeag |

oy ieecag|

speg |

ajeg |4 Tang

i
B2 aig w pakasins |
| jo azpucwdieg dqy | &

a4
Aoy
Y

Y

wnopiand Yy 13d 9w
0 PUR LIITUIRILES
ao pacw it d3sing

S ey

ey

o=

LT Uy . e
ot 1oma et | w o T
o | grees -

e DT i - /.-t II-I
3 AOTIT PR
T Y
TR e e
I.nﬂﬂp- - .r_.
DT g

03 WLl mlu._l e
vl TS -

R _ praT .

EPA Export 25-07-2018:04:01:25

L T




EENEERENR NN RS

upreiaayy
Hr ig _q:__u‘-MJ_t AQ waerg
st ———— 1
cos rag

w RUSCRE /L 16752 | 08 deransg

—

ez wdy wnt arg | N
TtBET) TR0 raaAcy Fon
W i Ay o h .
_ 4axing rarydradodag 211 i 1S
N :
napey _! i
o
WUPUY} Usojeasdn,y _. L
f1zuna) Lfjunoy aspey | A
e i ;
| Milom¥sjana qua
|  claesnsdajpsTar prcas e
CE20S 0 650 P - RN LG L) - T
PR Ly ) i aer) Lo i s Gt e L
= — o e "
il -
_ o oy,
1 . -
| P - S T
[ [ i 5
_ A
| - i — e : -
vendrrasag | e A7 | _ ....f . -
HE=Hicg |
.— H bee v -
P e e ey
4o -
e .
BT S L)
- s o
e AT e T e et
1102 594wt pakasans = - o ..
Ire aps 3g) o sapuiewiy ag) T TR B I T o oo o0
-7 PR 59 B L
&0ag 9} — . Y -
ey A | oo o e © @ o o o
padiaing eany - N R ) N i
| = oL a _ . §
;s L e U
0ee pady wmipl 1 e A1 T oa s ea es ey tme ae e )
padaang eary (oS S| .. . -
Laurns enomaad 3y 43d - \ o
umje pUP sajeuidfesd -~ - -
FLUTD YN UG B3teq £) daavg rnu . - a g - - .l - uh - [}
TN £ h TRre eey .
T T . 1 . W,
“ira J3 I741 e - *
L e
B [T - L
FTH N AT 1 LTt o = - am : a a= " wg
_hu a0 T " ..:..I - - -
= T i s
LEL- WU RET) & o L o - .» — o
- - .- -,
[ ¢ e eer aw e +n am T
P o = o0 - =
mae [ B cmt nam [ tf. = . L
3 A U - = K
. R .
aara T o e e e o B
S — o, -y . o
EET ) R % |
- - - e -t e -t e L ) -
M3 AU CWRa B - oes . ]
ne L had wm | T s e T ..
«DIf $50  CWYTICd @Yo W . - . . . ) uls
WAl agaasl WS ot p= & o0 %5 Pooone o © ® @ o oo o
_:.i_ ) Kod LLIY IS 0w ETR 3 o -
= —a 4 ~ - Fx3
EIOJ ANLLSL W T | CHT R O R = ggEee 09 = o5 B e L
ANZ) ROLMSH dagAinn - ey 3 - - B -
FL2 KHLTIEN 053 1 QT - .PW‘ Py LA, w.-s.\.._...l G T = = = . - ,l.i‘
| G AEE R L L = e
e ¥ AL T - - - - AL B |
1243) 23403 ¥ TTazen AT AT L ol Ll - i »
a333 i d.40e  Lifra watma x \..%\N ST LR T T e
P = -
AITA UDLY CHATMLH " ‘4 o maT EL T =R G T e - .n
110 32 4TIF RS WRADY =" ..m;-_r/ F e e 07 & © 5o oo oo o v Tfee e e e
| A 5 . i - = - - o .
| L it 51 - I SN M AN . =5 o i
oI S T Ty NS A Tt PP TG L L e
- &

EPA Export 25-07-2018:04:01:25



Aunnual Cpvironmental Report 2010 May 2011
Wasle Licenee: W0025-03 L)
&
\\é
S
N
7°
APPEN 69
O A
L&
%S
BUND IW‘/ TESTING
RAB
S
X
\(;
&
s

EPA Export 25-07-2018:04:01:25



ag9ec Report on Leachate Tank Bund integrity

REPORT ON
LEACHATE TANK BUND INTEGRITY ASSESSIMENT

FOR POWERSTOWN LANDFILL SITE,
&.
COUNTY CARLOW \@\*
&
S
73S
Prep Sfor;
5ol
Carl unty Counci
righ
<<o\ \\'\\Q
R
&
é\‘ Octoher 2010
ca

AGEC titd

The Grainstore
Singletons Lane
Bagenalstown
Co. Carlow
Ireland

E-mail: info@agec.ie

51201001056 Powerstown Landfill Siope Stabil ty Assessmenl\Reports\Leachate Tank Bund Integrity Assessment (rev O) doc

EPA Export 25-07-2018:04:01:25



@ge0) Aepost.oneachaiaJankAnadntegrity

DOCUMENT APPROVAL FORM

Report on Leachate Tank Bund Integrity at Powerstown Landfiil Site,

Document title;
€ County Carlow

File reference Number: 1056_005 | Document Revision No. 0

Note: Amendments marked with line in right-hand margin

File Reference | Document Amendment/Comment
Number Revision Na.
&
Task Nominated authority O@é Approved {signature)
—

5 3

Prepared by Ia‘:ulz:;ri;\s «&%9 / # -
2 . 7

Geotechnical Pgéjget

Checked by Mana ’e?% P&W/ JW
Paul Je‘ﬁgéﬁ?

BS /]

Geotechnical Rroject Director:
Approved by Turlgﬁ\h Johnston :1 .
O

Quality Manager:

Quality check Marion English me 2,{’/‘%\

This document has been prepared for the titled project and should not be relied upon or used for
any other project without an independent check being carried out as to its suitability and prior
written authority of AGEC being obtained. AGEC accepts no responsibility or ligbifity for the
consequences of this document being used for o purpose other than the purposes for which it was
commissioned. Any person using or relying on the document for such other purposes agrees, and
will by such use or reliance be taken to confirm his agreement to indemnify AGEC for all loss or
damage resulting therefrom. AGEC accepts no responsibifity or liability for this document to any
party other thon the person by whom it was commissioned.

$:\2010\1056 Powerstown Landflll Siope Stability Assessment\Reports\Leachate Tank Bund Integrity Assessment {rev 0).doc |

EPA Export 25-07-2018:04:01:25



Report on Leachate Tank Bund Integrity

TABLE OF CONTENTS
Page No.
DOCUMENT APPROVAL FORM i
TABLE OF CONTENTS iii
1 INTRODUCTION 4
2 SITE DESCRIPTION 4
3 SITE RECONNAISSANCE 4
4 SITE CONDITIONS 5
5 INTEGRITY OF LEACHATE HOLDING TANK BUND 3
6 CONCLUSION AND RECOMMENDATIONS 5
7 REFERENCES & 6
NS
@
&
VG
PHOTOGRAPHS é?o S
QO . &&
SO
N &
S
KO
S
O K
Qo°®
\
\0
&

$\2010\1056 Powerstown Landilll Slope Stability Assessment\Reparts\Leachate Tank Bund Integeity Assessment (rev 0} doc il

EPA Export 25-07-2018:04:01:25



@ Report on Leachate Tank Bund Integrity

2l INTRODUCTION

Applied Ground Engineering Consultants Ltd {AGEC) was engaged in October 2010 by
Carlow County Council to undertake a slope stability assessment at the Powerstown
Landfill in Carlow. In addition to the slope stability assessment a visual inspection was

carried out on the Leachate holding tank bund.

2 SITE DESCRIPTION

Powerstown landfill is located in Powerstown townland just to the east of the N9

National Primary Route (Carlow — Waterford), and approximately 6km south of Carlow

town.
&
The Powerstown Landfill site comprises three phasgs’as follows:
S8
(1} ehase | {1975 — 1990). South.west o{;ﬁ\@@No cell numbers. This phase includes the
older part of the landfill that is u(r\%ﬁwf&é‘

W &
{2) Phase !l (1990 - 2006). Cell&'f;@@ls. This is capped but the capping is temporary on
some cells. The undersiggﬁfsﬁle landfill is lined.

O
(3} Phase Ill (2006 — prese\dt?. Celis 15 to 18. Currently being filled. The underside of the

landfill is lined. &
®

3 SITE RECONNAISSANCE

A site reconnaissance was carried out on Tuesday 19 October 2010. The purpose of the
reconnaissance was to visually inspect the landfill site and to identify any signs of

ground deformation or movements,

The reconnaissance inciuded a walkover and visual inspection of Phases Il and Ill of the
landfill, as well as a visual inspection of the leachate tank bund. At the time of the

walkover the weather was overcast with occasional showers.

5201011056 Powerstown Landfill Slope Stability Assessment\Reports\L.eachate Tank Bund Integrity Assessment {rev 0} doc Page 4
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4 SITE CONDITIONS

On the north boundary of the site is the Powerstown Stream, which is a tributary of the
River Barrow. To the west the site is bounded by the N9. There are agricultural lands and

a gravel pit adjoining part of the southern boundary. To the east there are agricultural

lands.

The site is essentially underlain by sand and gravel deposits, and part of the site was
formerly used for extraction of granular soils. There is currently a working sand and

gravel quarry on the southern boundary of the site.

5 INTEGRITY OF LEACHATE HOLDING TANK BUND

A large Leachate tank is located close to the eastern c?oundary of the landfill site. A
reinforced concrete bund surrounds the tank. The f:g@k is 8.53m in diameter and 7.25m

in height. The bund is 1.2m in height and 300@%’?% thickness.

2

¢
In terms of volume, the Tank can i'(dﬁ\@‘total of 400m’ of material, with the bund
capable of retaining 420m’ of magé’n

&, «*\0’

No obvious structural defes@ were noted during the inspection. Small cracks were
noted at four locations agéﬁnd the wall of the bund, at the location of the induced joints
shown on drawing 2005 120-04-601 produced by Fehily Timony. Minor longitudinal
cracks were notes in the floor of the bund, again at the locations indicated on the Fehily

Timony drawing.

6 CONCLUSION AND RECOMMENDATIONS

The conclusions of the leachate tank bund integrity assessment for the Powerstown

Landfill site are as follows:

(1) A visual inspection of the leachate holding tank bund showed no signs of loss of

integrity.

S\201001056 Powerstown Landfil' Slope Stability Assessment\Reports\Leachate Tank Bund [ntegrity Assessment (rev 0).doc Page 5

EPA Export 25-07-2018:04:01:25



@g€o : Report on | eachate Tank Bund Integrity

7 REFERENCES

British Standards Institute {1981). Code of practice for earthworks. BS 6031:1981.

Charles, 1.A. & Watts, K.S. (2001)}. Building on fill: geotechnical aspects 2nd ed. Building

Research Establishment, London.

Sarsby, R.W. {2000). Environmental Geotechnics. Thomas Telford Ltd., London.

§:\2010\1056 Powerstown Landfil! Siope Stability Assessment\ReportsiLeachate Tank Bund Integrily Assessment {rev 0).doc

Page 6

EPA Export 25-07-2018:04:01:25



@ Report on Leachate Tank Bund Integrity

&
&
&
PHOTOGERARS
N
S
S
NI
&
‘(\&\(‘\\0
S
\QOQ
&
&

$:\2000\1056 Powerstown Landfiil Slope Stabiilty Assessment\Reports\Leachate Tank Bund Integrity Assessment {rev 0}.doc

EPA Export 25-07-2018:04:01:25



T
agec) Report on Leachate Tank Bund Integrity L

54201001056 Powerstown Landfill Slope Stability Assessment\Reports\Leachate Tank Bund Integrity Assessment {rev 0).doc

EPA Export 25-07-2018:04:01:25



GTS

Geomembrane Testing Services Limited

Client: Carlow County Council

REPORT ON:

&

&
COVERED LEAC%&Bﬁ LAGOON
a\&o \,\}@9\
POWERSTOWN LANDFILL DEVELOPMENT
KILKENNY ROAD
PQWERSTOWN

+CO CARLOW

Inspection Date November 2010

Prepared by:

Geomembrane Testing Services Lisnited
Thornback Road, Troyswead, Co Kilkenny, frefand
Tel/Fax: (056) 7770953 Mobile: (086 8323113)
Email: gts@o2.ie

EPA Export 25-07-2018:04:01:25



Annual Envitonmental Report 2010
Wastc Licence: W0025-03

May 2011

2
APPENQI\%\%
AN
O
WATER BAL@?@@CALCU LATION
\(\ (‘\\0
S
S
S

&

00

EPA Export 25-07-2018:04:01:25



AL G A BT DTSN AR vy el Y et [ S L 8 25

LEETS JaLIEe 5 wag ATIEAT RRTIANT I
UDET FAEDM RIOLSY Dy TIER gEIEY |
TEaoH
o5z oszs o3zs 03Zs 0525 o 0 0 ¢ 0 0 (R Neibttsomml it oses r1e)
i) [ [T [T [ED [ED] [T =) [ 3, [N [FFTY GiEV 400
1Z0% 1701 TEDL 1201 20 [Fi) 1201 Vot oot 1250 1701 1201 paljmenh + SAEW LED
[y [ or [ BIv [ 0l 533 [ Lir nix oIy ]
Sri Fid SFL (313 Sh g7 Sri Tk S8l Sri [ 551 -Hln?_u%.vn 1
£0r1 <Or SJrlL S0ri Sovy CO¥l Syl 5071 Sark S0k SOvl Sgri 3107 S0 o) LSIE Wiy paaeg
[ [ [ 0 i 1] 0 [ [ L] [ 0o W3
[1]44 E9C2 1] [1] Q [ £ a ] =] [ ded dwey
FIYET] Z1181 [ZH) [T OGI6T 03181 [ [LH3Y T018: CILE: [T 0GIE: [LUE bo6 B - 51 S0
RAIZE BILIT [T [ [TTE3 [T iz [T W0:22 [T [ SaITT deEwad
Tire ZivZ Z1re [T FIEr HTH [ F I [T 173 Zire Tz degyduoy
0 0 [ 0 ] [ [ 0 1 7] 0 [] oy BaLSZ £1-988)
[ [ Hi 0056 [ D6 [H) 0056 CO56 058 0055 [ a5y uleg
) [ [ $ [y D [ ] [ o [ [ [ dig owsy
] ] o VO [] [ [] [] [ [] BNTSY ] 54 SRAD
[ SOZLY COELY lia COzLY PALIF OOZZY [THT [Fited3 [FHA] DOZZr oGeZy_ | dtowig
[ 0 0 0 C [ (N D [ Ge 0 Gw]
[] [ m& o [ © [ [ [ [T [ited) A0 PaIN
€ W} Sy 8U02
aag ADR [E1r] n-ﬂ*. Bny ‘ " unp Ay sdy (L) gad e ussiduasag f i eny jroy oz
o) = WGPUE) WMDIEII MO W $3U0Z DUITeG 83.%3
*\Q ¥,
6./
[V,
Oos&.\ Ler a1-23g
AP = [T [ED Tr o
0\«\ m\$ T 0:-R0 (=) aor Vst
0, © [ (IS 5Es tiz 118
v& \&z siL o1-bevy aw 057 611k
&y w5 | oear 3 [ TIE
A\\ ® €i5 + qluy [ [EN S
0 068 [T Ev [ v
Yy 0 siseam jo Apedes wv.w_n.u.@ 116 01 -2y Te LB § 58
&A& [0 [ § rE 3 SEr
[T de wad )P 986 4 [T 2] (E3 L5t 528
520 | aepdue OO wze | oer T T TE
1Y) _ EE T | 1 [ £uu0) EWCH] 0ris iB $ELL
193134503 Jie-ify | UHNIOS MOJIER I e dag SIS ArjUITY F4RInyY uopendsuenodsag | uRpey
FTATY r'Z 326l 459 $0¢°1E [ 3 546 655 [ [] 152 £S04 [] [] (1133 ¥ L6 sifa)
182 ary Yot [ 6 b € [ § T 0 3 [ [ v ZE9 3303501
BIS ¥ ] ZET 1 394 6 % [ £6 [ [ vt Bisl Tl e
Trd i Yor T i G G5 8 3 [ H € [ [EL] A0
BOr Z (13 3 v 165 [T (T} or [ [3 [ [TH Biis e )5a%
T6L 591 i1 0 [ ) [ 1] [] [ o 00 ¥ ey
wr ] [7H {1 s 802 H] z [] [ 7] [N 3] L
] ] [ [ [ [ o [ [ [T ir ount
[ [ [ ] [ [ D 0 [ 2] %)
[ 7 [ © ] 0 [} [ [ 0 (1] 3 v
BHC § ¢ IT 5 HEO L vEd S [T [ [ 55 [ Tor Zi =TT
81 a [47} 44 096 1 [: 189 3] &2 [] a 1] 1] 107 I3 LTy
ETH E] [T 6T [T 753 ! L [ G [ 1E 0 [T T LELLH
*rpp Ag dry drg
aeyaray vonesyy) | depuvad | deydway A den dep duwnag | sagiay de)y LI5] (L vapzy 10 [wwp
ixtay i eeoryprard | vondssy | 0 T LS s amen | sbsh snen fusea o naieafes s suea | c1y s [wrea st wianfoway 51 snen| ssaeg | SRGEID (s, u3 Cp (R || G
L paujun | paugun
L] SIRN0A ALYHIVAT [T

D102 H3V lIipuBT UMOiEIaMog
UDIBIN3|BD FIUB|E] IFIRAN

EPA Export 25-07-2018:04:01:25



|-

w

EPA Export 25-07-2018:04:01:25



	Introduction
	Facility Descriplivn
	Waste Activities at the Facility
	Quantity and Composition of Waste Disposed and Recovered
	Groundwater Monitoring
	Leachate Mori toring
	Noise Monitoring
	Meteorological Monitoring
	Landfill Gas
	Landfill Gas Plant Flare Monitoring
	Odour Monitoring
	Topographical Site Survey
	Slope Stability Assessment
	Other Testing
	Generation and Emission of Landfill Products
	Landfill Gas and Emissions to Air
	4.2 Leachate Generalion
	Emissions to Groundwater
	Pollutant Release and Transfer Report
	Energy and Resource Consumption
	5.1 Diesel


	Electricity : Water
	Development Works
	Environmental Objectives and Targets for 2010 and
	Restoration
	Procedures
	Noise
	Dust
	Bird and Pest ControI
	APPENDIX
	DOCUMENT APPROVAL FORM
	TABLE OF CONTENTS
	INTRODUCTION
	SITE DESCRIPTION
	SITE RECONNAISSANCE
	SITE CONDITIONS
	INTEGRITY OF LEACHATE HOLDING TANK BUND
	REFERENCES



