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E ATTACHMENTS

ATTACHMENT E.1 Emissions to Atmosphere
The landfill has been restored and the only emission to atmosphere is from the Gas
Flare and the minor/fugitive emissions as reported to the EPA on an annual basis in
the AER / PRTR Returns. Included with this attachment are the following:

- Table E.1(i) Landfill Gas Flare Emissions

- Table E.1(ii) Not Applicable

- Table E.1(iii) Not Applicable

- Table E.1 (iv)  Emissions to Atmosphere — Minor/Fugitive

ATTACHMENT E.2 Emissions to Surface Water

Surface water on-site is collected through the subsurface drainage system within the
capping layer and then to the surface water retention pond. From the retention pond
the surface water drains downslope through a four-inch pipe connecting to the surface
water drainage system from the Civic Amenity site. From this connection the surface
water drains through a nine-inch pipe directly to the Avoca River. The surface water
layout is presented on Attachment E.2 (i).

In 2006 and 2007 the EPA requested quality analysis of tH& surface water discharging
to the river. The test results indicated that the qualit %bq% the surface water discharge
was within EPA surface water quality standardsoaﬁ o further characteristic data was
requested from the EPA. Included with this agﬁ%ﬁﬁent are:

- Attachment E.2(i) Surf é)@ater Drainage Layout Plan

- Attachment E.2(ii) S@@é Water Quality Results for 2006 and

2007 ‘ Q&%@
- Table E.2(i) <(cux\'@?nissions to Surface Waters

- Table E.2(ii) \ooQ Emissions to Surface Waters - Characteristics
O

X
oooéé\
ATTACHMENT E.3 Not Applicable — No Emissions to Sewer
Sanitary facilities at the site is provided by mobile toileting units where effluent is
removed and disposed off site.
- Table E.3(i) Not Applicable
- Table E.3(ii) Not Applicable

ATTACHMENT E.4 Emissions to Groundwater

The impact of the landfill on surface and groundwater is the principal purpose of this
Waste Licence Review Application and is dealt with in detail in Section 7 of the
accompanying EIS. The landfill was designed to operate under a ‘disperse and dilute’
method. The landfill included a bottom liner in the form of low-permeability mine
tailings whose function would reduce or limit the risk of pollution to groundwater.
Groundwater pathways in the landfill area are complex. There is no specific emission
point to groundwater. Under natural conditions, groundwater flow would be from
topographically higher areas to lower areas. However, the underground mine
workings beneath the landfill site have significantly altered the hydrogeological
conditions in the West Avoca mining area. Groundwater in the Avoca mines area
flows towards the Avoca River valley whether through the adit systems or diffusively
in bedrock and subsoils.
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A multivariate statistical method known as a Principal Component Analysis (PCA)
has been carried out on water quality data collected since the mid-1990s, when long-
term monitoring began at the landfill. The PCA was carried out to help distinguish
between the impacts of the landfill from those of the mine workings. Details are
provided in Section 7 of the EIS

- Table E.4(i) Not Applicable. See Section 7 of the EIS

ATTACHMENT E.5 Emissions of Noise

The landfill is restored and the last recorded complaint with regard to any emission
from Ballymurtagh Landfill was in August 2005. Noise monitoring has continued at
two noise sensitive locations NSL1 and NSL4 as agreed with the EPA in 2007. The
most recent noise survey in March 2009 indicated that the only noise source at the site
is from traffic on the main R752 road which runs adjacent to the site.

While gas flaring still occurs, the generator has been replaced by mains power and is
no longer a source of noise. No noise emanating from the gas flare was audible at
NSL1, the nearest noise sensitive location to the flare. The Civic Waste Facility
continues at the site and occasional noise can be generated at low levels, which are
not detectable at the noise sensitive locations NSL1 and 4.

- Table E.5(i) Not Applicable e,\‘\"&
&
S
ATTACHMENT E.6 Environmentalsigfisances
The landfill is closed and restored. Enviro@?@ftal nuisances are therefore limited to:
- Litter Control ,»\\00{\@*
- Odour Control ‘ &9610$
- Vermin Control QO«\%@\
- Fire Control g

- Road Cleansing ~ &°
For road cleansing, a sucti @%\Weeper is used to clean the road leading to the Civic
Amenity site as required. Fire control falls under an Emergency Response Procedure
and this is included with a copy of the control measures currently in place for
nuisances from the AER and the EMP for 2008 for the facility with this attachment.
Attachment E.6(i))  Nuisance Control Procedures
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ANNEX 1 STANDARD FORMS

Standard forms are provided in this section for the recording and
presentation of environmental monitoring and site investigation results

TABLE E.1(i)) LANDFILL GAS FLARE EMISSIONS TO ATMOSPHERE

Emission Point:

Emission Point Ref. N%

Flare

Location :

Adjacent to the Site Offices

Grid Ref. (12 digit, 6E,6N):

X319604 Y181367

Vent Details
Diameter:

Height above Ground(m):

1.0m @\\‘Q@

6.4m ,;';\\OQ é}\

Date of commencement of
emission:

. RO . .
Original open flare commissioned in 1998.
ced by an enclosed flare in Jan 2002

=
X
L. . o&é‘\ . . .
Characteristics of Emission : From analysis carried out in June 2008
co 39mg/Nm®
Total organic carbon (TOC) Not analysed mg/m?
Nox as NO, 0 mg/Nm?
0°C. 3% O,(Liquid or Gas), 6% O,(Solid Fuel)
Maximum volume of emission 500m/hr
Temperature 1140 °C(max) 1040 °C(min)  1090°C(avg)
Q) Period or periods during which emissions are made, or are to be made,

including daily or seasonal variations (start-up/shutdown to be included):

Periods of Emission (avg)

60 min/hr 24 hr/day _  day/yr

Run Time 91%. Down Time 9%
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TABLE E.1(iv): EMISSIONS TO ATMOSPHERE -

See Attachment E.1

Minor /Fugitive

Application Form Attachment E1 Table E1(iv).doc

Emission point Description Emission details* Abatement system employed
Reference Numbers material mg/Nm*® ka/h. kglyear
Gas Sim Model Methane 7294.2 Active Flare draws gas from the landfill
Carbon Dioxide 2263547 | Active Flare draws gas from the landfill
&
<
&
- IS
P
N
QO . «&
S
. C\ é‘\
N\
K9
N
S
N
©
&
OQ

1 The maximum emission should be stated for each material emitted, the concentration should be based on the maximum 30 minute mean.
2 Concentrations should be based on Normal conditions of temperature and pressure, (i.e. 0°C101.3kPa). Wet/dry should be clearly stated. Include reference

oxygen conditions for combustion sources.
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Parameter Units Surface Water Environmental SW6 SW6
Regulations Quality Standards Civic Amenity Civic Amenity
1989 (proposed by EPA, 1997) 2006 2007
Sampled: 21/09/06 Sampled: 21/09/07
Max. Admissable Conc. Proposed Limits Analysed: 21/09/06 | Analysed: 21/09/07
pH 55<pH<85 5.5<pH <9.0 7.6 7.9
Temperature (on site) °C 25 8 6
Conductivity uS/cm at 20°C 1,000 1,000 629 483
C.0.D. mg/l O, 40 None 19 22
B.O.D. mg/l O, 5 5 <3 <2
Dissolved Oxygen
(on site) mg/l O, <5 <9 (@ 50% of the time) 6.8 9.3
Total Suspended Solids mg/l SS 35 1 1
Total Oxidised Nitrogen mg/l N 5 11.36 o 0.2
Total Alkalinity mg/l HCO3 Nong‘\é\\) 250
A
zougokN‘!\h&‘un-lomsed
Ammonium ma/l NH Ammonia
g/l NH, 0.2 S <0.08 0.90
Calcium mg/l Ca SY.7  None 144
Cadmium mg/l Cd 0.005 ‘ Odﬁ‘\" 0.005 <0.03
Chromium mg/I Cr 005 &P 0.05 <0.05
Chloride mg/I Cl 250 a0 250 8 11
Copper mg/l Cu 0.05¢° 0.005 - 0.112 <0.05
Iron mg/l Fe 0.2, S 1 0.150
Lead mg/l Pb 0085 0.05 <0.2
Magnesium mg/l Mg & None 11
Manganese mg/l Mn ~0.05 0.3 0.100
Mercury mg/l Hg 0.001 0.001 <.00002
Total Phosphorus as P mg/l P - - 0.05
0.07 Mg P U3Zmghn
P,0s) (for Seriously
Phosphate mg/l P20 0.5 polluted river (Q<2) <1
Potassium mg/l K None 2
Sodium mg/l Na None 16
Sulphate mg/l SO,4 200 200 122 84
Zinc mg/l Zn 3 0.03-0.5 0.03

Surface Water Monitoring Results

SW6
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TABLE E.2(i): EMISSIONS TO SURFACE WATERS
(One page for each emission)

Emission Point: SWD6

Emission Point Ref. N2 SWD6

Source of Emission: Landfill Retention Pond and Surface Water from
the CA site

Location : Outlet pipe to Avoca River on river bank, located

across the road, opposite entrance to CA site

Grid Ref. (10 digit, 5E,5N): | X 319934 Y 181678

Name of receiving waters:

Avoca River
Flow rate in receiving Unknown " . m°.sec Dry Weather
waters: N Flow
1.2 3@@ m?.sec™
SO 95%ile flow

7S

Available waste assimilative Q\@z&'&é 93.3 BOD kg/day

capacity: S

NSl
Emission Details: SN

. RN . . . .
Note: The Avoca River lsoﬂiﬁgauged. The 95%ile flow is calculated using simulated

data, as presented in Section 6.6f EIS.
[$)

(i) Volume to be emittcéd

Normal/day Unknown m® | Maximum/day 432 m?
Maximum rate/hour 1.8 m®
(i) Period or periods during which emissions are made, or are to be made,

including daily or seasonal variations (start-up /shutdown to be included):

Periods of Emission (avg) min/hr hr/day day/yr

Note: Actual quantities of runoff that are generated over the landfill are not measured
but are expected to vary significantly in any given year according to both
rainfall amounts and rainfall intensities. Above are estimates of the
maximum volume, see Section 6 of the EIS for details.
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TABLE E.2(ii): EMISSIONS TO SURFACE WATERS -

Emission point reference number :_SWD6
Note: The surface water is not treated prior to discharge.

Characteristics of the emission

Application Form Attachment E2Table E2(ii).doc

(1 table per emission point)

Parameter

Prior to treatment

As discharged

% Efficiency

Max. hourly | Max. daily kg/day kglyear Max. hourly average | Max. daily average | kg/day kglyear
average average (mg/l) éo (mg/l)
(mg/l) (mafl) S
\ﬁ’@
BOD n/a n/a n/a n/a gf’o{\\& 3 0.13 47.3 n/a
RV
S
S
R
OIS
S
R
\0
O
o‘(é\
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EMERGENCY RESPONSE PROCEDURES

The Emergency Response Procedures applies but is not limited to the following incidents occurring:

Fire/explosions

Spillage

Migration of landfill gas

Environmental pollution

Injury or serious accident to persons

Any other incident, which may pose a significant threat to persons or the environment.

RESPONSIBILITY

1. The Facility Manager is responsible for the implementation of the Emergency Response
procedure and for the training of landfill personnel and contractors in effective emergency
response procedures (including the use of booms in the event of an oil spillage).

2. In the event of a major fire or an explosion the Chief Fire Officer will be notified immediately and
assume responsibility to deal with the emergency.

3. In the event of other incidents i.e. environmental pollution the Senior (Environment) Engineer will
be notified and will assume responsibility along with the Facility Manager.

4. Ensure relevant emergency contact numbers are available atéh% site office next to the telephone.

PROCEDURE S

In the event of an incident occurring the foIIow?}gﬂ()\ ycedure will apply:
N

If necessary evacuate immediate haza\r&?%%%.

Inform other site users to remain upwngiof any hazard area.

Contact site office and advise in detajk% the emergency.

Contact Fire Brigade, Ambulance ‘Gardai as required.

Ensure entrance/exit gate is not@bstructed.

Report to the designated assér‘nbly point at the entrance to the Civic Waste Facility or other safe

area.

All areas affected by the incident will remain closed until given the ‘all clear’ by the Facility

Manager or other authorised person.

8. Have regard to the Corrective Action Procedure.

ogkrwnpE

~

In the event of landfill gas being detected in the site office the following procedure will apply:

1. Evacuate the site office.
2. Have regard to the Corrective Action Procedure.

In the event of a spillage at the facility, the Facility Manager/Operator will:

1. Apply suitable absorbent material to contain and absorb the spillage.
2. Have regard to the Corrective Action Procedure.

3. Dispose of absorbent material at a licensed facility.

4. Order a supply of containment booms.

In the event that monitoring indicates that the facility is having an adverse effect on the environment,
the Facility Manager will have regard to the Corrective Action Procedure.

Application Form Attachment E6(i).doc Rev FO1
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In the event that monitoring of the side slopes of the facility indicate that there may be a risk of slope
failure, the Facility Manager will have regard to the Corrective Action Procedure and Environmental
Incident Reporting Procedure.

All of the above incidents/emergencies will be reported to the Agency in accordance with the
Environmental Incident Reporting Procedure.

RELEVANT DOCUMENTAITON

Details of all incidents will be recorded in accordance with the Environmental Incident Reporting
Procedure.

Application Form Attachment E6(i).doc Rev FO1
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CONTROL OF NUISANCE

To purpose of this procedure is to ensure that vermin, odour or litter do not give rise to nuisance at
the Civic Waste Facility.

RESPONSIBILITY

The Facility Manager will be responsible for overseeing this procedure, however the site supervisor
will implement the operational measures on a weekly basis at the Civic Waste Facility and ensure they
do not cause environmental pollution;

PROCEDURE

The Site Supervisor will implement the following measures at the Civic Waste Facility on a weekly

basis:

1.

2.

Pw

Inspect the facility and its immediate surrounds and record results on the Inspection Report
Form.

Ensure that the facility is free of litter. In the event of \[@ﬁlppmg notify and organise for the
correct disposal of the waste. *
Apply ‘Drat’, a grain treated with a rodenticide if @[\Vﬁh are observed at the facility.

In the event of odour detection, the facility ma will have regard to the corrective Action
Procedure. \Q S

Ensure that Bioverde Power Systems Li @ISIt the site on a weekly basis to ensure the
correct functioning of the gas extractlo@‘s em and minimisation of odour emissions.

RELEVANT DOCUMENTAITON

1) Inspection Report Form.

File all documentation in Inspection Report File.

Application Form Attachment E6(i).doc Rev FO1
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CORRECTIVE ACTION PROCEDURE

This procedure sets out the approach to take in the event of the following:

1. A non-compliance with W0011-01,

2. Anincident as outlined in Condition 3.1 of W0011-01, and

3. That a corrective action is required at the facility for a reason other than an incident or non-
compliance with W0011-01.

The aim of this procedure is to assist in resolving the matter and prevent its recurrence.

RESPONSIBILITIES

The Facility Manager is responsible for co-ordinating the corrective action procedure and retaining the
Corrective Action File and forms. The Senior Executive Engineer/Senior Engineer will be responsible
for the review of Corrective Action Forms and will also ensure that controls are applied to ensure that
corrective actions are implemented and effective.

PROCEDURES 5
&

In the event of non-compliance, the Facility Manager will'o&\\‘@

5\

1. Take the necessary short-term action to prevg@?\gheg immediate reoccurrence of the problem or
minimise any further impact.

2. Notify the EPA of the incident as per th(—gf\g@ronmental Incident Procedure in accordance with
Condition 3.3 of W0011-01.

3. Conduct a thorough investigation of &0%’[ cause of the problem.

4. Document the results of investigatlgb? and propose a long-term corrective action to prevent
recurrence of the problem on the Cg?rectwe Action Form.

5. Submit the completed Correctivg;éAction Form to the Senior Executive Engineer/Senior Engineer

who will review the recommen@ation and accept or require additional investigation. If additional

investigation is required, the form and attachments will be returned to the Facility Manager, who

will continue with the investigation as detailed by the Senior Executive Engineer/Senior Engineer

on the Corrective Action Form. If the recommendation is acceptable, the Facility Manager will

implement the corrective action.

Monitor the success of the corrective action to ensure that it is effective.

Document the evidence that was reviewed to determine the effectiveness of the corrective action

on the Corrective Action Form.

8. File the original Corrective Action Form and any accompanying paperwork in the Corrective Action
File and copy the completed form to the Senior Executive Engineer/Senior Engineer.

9. If necessary, implement changes to procedures resulting from the corrective action.

10. Arrange training of landfill personnel if required.

No

RELEVANT DOCUMENTATION
1. Corrective Action Form.

File all documentation in Corrective Action File.
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F ATTACHMENTS

ATTACHMENT F.1 Emissions Control Systems

Emissions to Atmosphere

Abatement of emissions to atmosphere is through the active venting and on-site
flaring system, consisting of a Hasse — TDN 500 with a maximum flow capacity of
500m3/hr. The current landfill gas control infrastructure and monitoring is in
accordance with the existing Waste Licence for the facility. A Gas Flare Emissions
Report is carried out biannually demonstrating the effectiveness of this abatement
control system. A copy of the gas control infrastructure plan for the site is presented
as Attachment F.1(i) and the gas flare emission report for June 2008 is presented in
Attachment F.9(ii).

Emissions to Surface Water

The surface water retention pond provides abatement in terms of suspended solids for
the one emission point to surface water. Water quality test results carried out in 2006
and 2007 of the surface water discharge show that this discharge was within the EPA
surface water quality standards and therefore no further abatement measures are
considered necessary.

&
Emissions to Groundwater Ox“é
The impact of the landfill on surface and grounglv%@ﬁ‘r is the principal purpose of this
Waste Licence Review Application and is gﬁg}owith in detail in Section 7 of the
accompanying EIS. The landfill was desi Yo operate under a ‘disperse and dilute’
method. The landfill included a base.diner in the form of low-permeability mine
tailings whose function was to redup{@géio“i’mit the risk of pollution to groundwater.
Included with this attachment are ghe following:

- Attachment F.1(i) Ga\aﬁanagement System Plan

- Table F.1 &&‘Batement of Emissions to Atmosphere
S
ATTACHMENT F.2 Monitoring and Sampling Points

to

ATTACHMENT F.8

All environmental monitoring and sampling is carried out in accordance with
Schedule E and F of the existing Waste Licence of the facility. This Schedule lists
parameters to be monitored and the frequencies as shown in Attachment F.2(i). The
monitoring programme has been modified over the years with authorisation from the
Agency. The current monitoring points at the closed landfill are listed with associated
grid references in Attachment F.2(ii). The corresponding monitoring locations are
presented on the Monitoring Points Plan in Attachment F.2(iii) and on the Location of
Private Wells Plan F2.(iv).

Dust monitoring ceased when the restoration of the landfill was complete and noise

monitoring was reduced to two noise sensitive locations in accordance with EPA
letter W0011-1/gc06e.doc
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Included with this attachment are the following:

Attachment F.2(i) Schedule E and F from the current Waste Licence
Attachment F.2(ii) Current Monitoring ldentification List with 12-figure
Grid References

Attachment F.2(iii) Monitoring Points Plan

Attachment F.2(iv) Location of Private Wells Plan

Table F2to F8  See the above attachments

ATTACHMENT F.9 Landfill Gas

Landfill Gas monitoring is carried out daily at the inlet to the flare and weekly at the
site office. Monthly monitoring is undertaken at all of the gas monitoring locations as
indicated on the Monitoring Points Plan presented on Attachment F.2(iii). All
monthly and weekly gas monitoring for 2008 are presented on Attachment F.9(i). The
Gas Flare Emissions report for June 2008 is included in Attachment F.9(ii).

Attachment F.9(i)  Landfill Gas Monitoring for 2008
Attachment F.9(ii) Gas Flare Emissions Report for June 2008
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TABLE F.1: ABATEMENT / TREATMENT CONTROL

Emission point reference number :

Flare Emission to Atmosphere.

Control* Equipment 2 Equipment Equipment Equipment
parameter maintenance calibration back-up
Temperature Enclosed Flare As per As per Flare Servicing
manufacturers manufacturers Report submitted
instructions instructions with Attachments
D5(v) and D5 (vi)
97
Control* Monitoring tc>3be carried Monitoring e%@p}nent Monitoring equipment
& calibration
parameter out - <‘,§‘
Methane (CH4) | Weekly Infr §@1alyser / flame | As per manufacturers
io@? ion detector instructions
RN
Carbon Dioxide | Weekly RS ﬂ‘gfed Analyser / flame | As per manufacturers
(C0O2) c?Qs'z‘\cgmnisation detector instructions
Oxygen (02) Weekly O{\i\&y\\ Electrochemical cell As per manufacturers
D instructions
&
Volumetric Biannually — «° Pitot Tube Method As per manufacturers
Flow o°§ instructions
S0O2, NOx, CO | Biannually Flue Gas Analyser As per manufacturers
instructions
TA Luft Class I, | Annually Adsorption / Desorption / | As per manufacturers
ii, iii organics GC/ GCMS instructions
Hydrochloric Annually Impinger / lon As per manufacturers
Acid Chromatography instructions
Hydrogen Annually Impinger / lon As per manufacturers
Fluoride Chromatography instructions

! List the operating parameters of the treatment / abatement system which control its function.
% List the equipment necessary for the proper function of the abatement / treatment system.
% List the monitoring of the control parameter to be carried out.
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SCHEDULE E : Monitoring

Monitoring to be carried out as specified below.

E.1 Landfill Gas

Landfill gas monitoring locations shall be those as set out in Ball-Mon-001 Rev. B and Ball-EIS-
004 of the application.

Table E.1.1 Perimeter Monitoring Locations

STATION

G1

G2

G3.

G4

G5

MW

86/9 (V5) &

Deep Ballygahan Adit
Ballymurtagh Road Adit

& ,
Parameter . itoring Frequenc Analysis
O &) Notel . Note2
QD\Q\\Q Method ™"/Technique
FO
&7 Gas Boreholes/ Site Office
> Vents/Wells
Methane (CH,) % v/iv oY Monthly Weekly Infrared analyser/flame ionisation
detector
Carbon dioxide (CO,)%v/v Monthly Weekly Infrared analyser/flame ionisation
detector
Oxygen(O,) %v/iv Monthly Weekly Electrochemical cell
Atmospheric Pressure Monthly Weekly Standard
Temperature Monthly Weekly Standard

Note 1: All monitoring equipment used should be intrinsically safe.
Note 2: Or other methods agreed in advance with the Agency.

E.2 Dust

Dust monitoring locations to be agreed with the Agency

Table E.2.1 Dust Monitoring Frequency and Technique

Environmental Protection Agency WL/11-1 Page 27 of 35
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Parameter (mg/mzlday) Monitoring Frequency Analysis Method/Technique

D Three times a year "°? Standard Method ¢!
ust

Note 1: Standard method VDI2119 (Measurement of Dustfall, Determination of Dustfall using Bergerhoff Instrument (Standard
Method) German Engineering Institute). A modification (not included in the standard) which 2 methoxy ethanol may be
employed to eliminate interference due to algae growth in the gauge.

Note 2: Twice during the period May to September, or as otherwise specified in writing by the Agency. With the agreement of the
Agency monitoring can cease once landfill restoration is complete.

E.3 Noise

Noise monitoring locations to be agreed with the Agency.

Table E.3.1 Noise Monitoring Locations

STATION

NSL 1

NSL 2

NSL 3

NSL 4

&
&
&
Table E.3.2 Noise Monitoring Frequency and gé\gl‘iﬁque
RN

RSO . .
Parameter Monlt%ﬁgﬁrequency Analysis Method/Technique

S

L(A)eq [30 minutes] QS’O\$<\Annual Standard "
\{\ \{‘\\' Note 1
L(A)10[30 minutes] QO& \\'\\Q Annual Standard
L(A)e0 [30 minutes] &OOQ Annual Standard "
N

Frequency Analysis(1/3 4\ Annual Standard "
Octave band analysis) QOQ

Note 1: “International Standards Organisation. ISO 1996. Acoustics — description and Measurement of Environmental noise.
Parts 1,2 and 3.”

E.4 Surface Water, Groundwater and Leachate

Surface water monitoring locations shall be those as set out in Figure Ball-Mon-001 Rev. B of
the application and of the parameters and frequencies outlined in Table E.4.4.

Table E.4.1 Surface Water Monitoring Locations

STATION

SW1

SW2

SW3

Sw4

SW5

Groundwater monitoring locations shall be those as set out in Figure Ball-Mon-001 Rev. B of
the application and of the parameters and frequencies outlined in Table E.4.4.
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Table E.4.2

Groundwater Monitoring Locations

STATION

BH86/9 (V5)

BH96/3

BH96/5A

BH96/6

MW

Twin Shafts

RC1

RC2

RC3

RC4

RC5

RC6

O@é

S

Attachment F2(i)

Leachate monitoring locations shall be agreedgﬁfgﬁ‘fhe Agency and of the parameters and
frequencies outlined in Table E.4.4. Q

Table E.4.3

\3\\&
Qé}&
O

Leachate Monltonng k\&éﬂ ns

LEACHATE IN‘%@ECTION

MANI—gfLEs

gﬁcz

RC3

RC4

RC5

V9
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Table E.4.4 Water and Leachate - Parameters /Frequency

Attachment F2(i)

Parameter ¢!

Visual Inspection/Odour N2

Groundwater Level
Leachate Level
Ammoniacal Nitrogen
BOD

COD

Chloride

Dissolved Oxygen
Electrical Conductivity
pH

Total Suspended Solids
Temperature

Boron

Cadmium

Calcium

Chromium (Total)
Copper

Cyanide (Total)
Fluoride

Iron

Lead 2%

List I/Il organic substances "*¢* &

&

Y
Manganese C©

Magnesium

Mercury

Potassium

Sulphate

Sodium

Total Alkalinity

Total Phosphorus / orthophosphate
Total Oxidised Nitrogen
Total Organic Carbon
Residue on evaporation
Zinc

Phenols

Faecal Coliforms "°*

Total Coliforms "°**

SURFACE WATER

Monitoring
Frequency

Weekly
Not Applicable
Not Applicable

Note 6

Quarterly

Note 6

Quarterly
Quarterly
Quarterly
Quarterly

Note 6

Quarterly

Note 6

Quarterly

Note 6

Quarterly

Quarterly "¢ ®

Not Applicable
Annually

Annually

Annually_y - <)
W
Ann <O

O
Not@&)}é’ able
<|§d\Q Applicabl

R %@A plicable

N
K. S Annually
(S
D \\\\ Annually
R

(@)
d Note 7

&

Annually
Annually
Annually
Annually
Annually
Annually
Annually
Annually "¢
Annually
Not Applicable
Not Applicable
Annually
Not Applicable
Not Applicable
Not Applicable

GROUNDWATER

Monitoring
Frequency

Quarterly
Quarterly
Not Applicable
Quarterly
Not Applicable
Not Applicable
Quarterly
Quarterly
Quarterly
Quarterly
Not Applicable
Quarterly
Annually
Annually
Annually
Annually
Annually
Annually
Annually
Quarterly
Annually
Annually
Annually
Annually
Annually
Quarterly
Annually
Quarterly
Annually
Annually
Quarterly
Quarterly
Annually
Annually
Quarterly
Quarterly
Quarterly

LEACHATE
Monitoring
Frequency
Quarterly
Not Applicable
Weekly
Quarterly
Quarterly
Quarterly
Quarterly
Not Applicable
Quarterly
Quarterly
Not Applicable
Quarterly
Annually
Annually
Annually
Annually
Annually
Annually
Annually
Annually
Annually
Note 7
Annually
Annually
Annually
Annually
Annually
Annually
Annually "'®
Annually
Quarterly
Not Applicable
Not Applicable
Annually
Not Applicable
Annually
Annually

Note 1:

All the analysis shall be carried out by a competent laboratory using standard and internationally accepted

procedures. The testing laboratory and the testing procedures shall be agreed with the Agency in advance.

Note 2:

Where there is evident gross contamination of leachate, additional samples should be analysed.
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Attachment F2(i)

Note 3: Samples screened for the presence of organic compounds using Gas Chromatography / Mass Spectrometry
(GC/MS) or other appropriate techniques and using the list I/ll Substances from EU Directive 76/464/EEC and
80/68/EEC as a guideline. Recommended analytical techniques include: volatiles (US Environmental Protection
Agency method 524 or equivalent), semi-volatiles (US Environmental Protection Agency method 525 or equivalent),
and pesticides (US Environmental Protection Agency method 608 or equivalent).

Note 4:  In the case where groundwater is extracted for drinking water, if there is evidence of bacterial contamination, the
analysis at up gradient and downgradient monitoring points should include enumeration of total bacteria at 22°C and
37°C and faecal streptococci.

Note 5:  Only to be analysed in instances of on-site treatment of leachate.

Note 6:  Discharge of diverted surface water/groundwater, at a monitoring location to be agreed in accordance with Condition
9.7, shall be monitored on a monthly basis for these parameters unless flow in that month does not allow such
monitoring.

Note 7:  Once off for List I/l organic substances and thereafter as required by the Agency.

E.5 Meteorological Monitoring

Table E.5.1 Meteorological Monitoring:
Data to be obtained from a climatological station to be agreed with the Agency

Parameter Monitoring Frequency Analysis Method/Technique
Precipitation Volume Daily Standard
Temperature (min/max.) Daily Standard

. &
Wind Force and Direction Daily ®° Standard
. $
Evaporation Daily \\‘ ﬁo Standard
Evapotranspiration a}«? s\o\ Standard
Humidity @Sl&\ Standard
Atmospheric Pressure OQ @ljally Standard
@’
& S
)
S
N
\0
0
S

Environmental Protection Agency WL/11-1 Page 31 of 35

EPA Export 26-07-2013:16:54:53



Attachment F2(i)

E.6 Landfill Gas Flare / Combustion Plant

Monitoring of the landfill gas flare or combustion plant under Condition 4.15 shall be carried out
at monitoring points to be agreed with the Agency prior to the operation of the plant.

Table E.6.1 Landfill Gas Flare / Combustion Plant Monitoring

Parameter Monitoring Analysis Method"***"/Technique™'®?
Frequency
Inlet
Methane (CHs4) % viv Weekly Infrared analyser/flame ionisation detector
Carbon dioxide (CO2)%Viv Weekly Infrared analyser/ flame ionisation detector
Oxygen (O2) %viv Weekly Infrared analyser
Outlet
Volumetric Flow rate Biannually Pitot Tube Method
SO, Biannually Flue gas analyser
NOx Biannually Flue gas analyser
co Continuous Flue gas analyser
Particulates Annually Isoklne@/GraVlmetrlc
TA Luft Class I, II, Il organics Annually Adgg?ptlon/Desorptlon / GC /GCMS Nored
Hydrochloric acid Annually (\\\ ﬁnpmgerl lon Chromatography
Hydrogen fluoride Annua@??@b\o Impinger / lon Chromatography

Note 2:  Or other methods agreed in advance W|th
Note 3: Test methods should be capable of detgéh
a minimum.

)
Note 1 All monitoring equipment used should be intri %g
ceton

r||e dichloromethane, tetrachlorethylene and vinyl chloride as
<© A*\Q
6\

SCHEDULE F @Emission Limits

F.1 Noise Emissions: (Measured at the monitoring points to be agreed with the Agency).

Day dB(A) Laeq(30 minutes) Night dB(A) Laeq(30 minutes)

55 45

F.2 Landfill Gas Concentration Limits: (Measured in any building on or adjacent to

the facility).
Methane Carbon Dioxide
20 % LEL (1% viv) 1.5 % viv

F.3 Dust Deposition Limits: (Measured at the monitoring points to be agreed with the
Agency).
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Level (mg/m? /day)

Note 1

350

Note 1: 30 day composite sample with the results expressed as mg/m2 /day.

Attachment F2(i)

F.4 Surface Water Discharge Limits: Measured at the monitoring points identified
on Drawing BALL-MON-002

Level (Suspended Solids mg/l)

35 mg/l

F.5 Emission Limits Values for Landfill Gas Flare and/or Utilisation Plant

Emission Point reference nos: (to be agreed with the Agency)
Location: Landfill Gas Combustion Plant and flarestacks
Minimum discharge height:5m

Parameter Emission Limit Value
Nitrogen oxides as (NO,) 500 mg/m3
CO 650 mg/m°
Particulates 130 mg/m®
TA Luft Organics Class | V" 20 mg/m® y\\{\é‘\)
(at mass flows > Of.@}(g@)o
TA Luft Organics Class 1l ™" 100 mogpzs\d
(at massé&% $9 kg/hr)
TA Luft Organics Class 11l N QS»')\\q;Q@T}Ig/W

. (é?rg{a%s flows > 3kg/hr)

Hydrogen Chloride

NN\
QOOQ\\\ 50 mg/m®
O

\6\ (at mass flows > 0.3 kg/h)

Hydrogen Fluoride

S

5 mg/m®
(at mass flows > 0.05 kg/h)

Note 1: In addition to the above individual limits, the sum of the concentrations of Class |, Il and Il shall not exceed the Class

I limits.
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Monitoring Type Description X Coordinate Y Coordinate

Surface Water
SW1 Quality Avoca River - Upstream 319755 182056
SW2 Quality Avoca River - Upstream 319932 181680
SW4 Quality Avoca River - Downstream 319946 181136
SW5 Quality Avoca River - Downstream 320020 180799

Groundwater
Twin Shafts Quality Shaft 319453 181265
G1/04 Quality Borehole 319806 181519
G2/04 Quality Borehole 319814 181501
G1/05 Quality Borehole 319878 181676
G2/05 Quality Borehole 319878 181677
RC6 Quality Borehole 319813 181511
SW3 Quality Ballymurtagh Road Adit 319849 181528
Thomas Merrigan Quality Private well 319190 181100
Donal O'Leary Quality Private well 819557 180869
Eddie Coleman Quality Private well & 319386 182074
Jeffery Green Quality Private well oY 319326 182023

0(\1\@ i

Leachate N
BH96/3 Quiality Borehole L 319696 181552
L05/10 Quality Borehole o~ <@~ 319543 181485
LO5/16 Quality Boreholg® ¥ 319585 181363
L03/1 Levels Borehétes © 319689 181517
L03/2 Levels Boréhale 319702 181494
LO3/6 Levels BoreRole 319673 181481

O

Landfill Gas &
Gl ¢ |Borehole 319561 181607
G2 Borehole 319789 181801
G3 Borehole 319621 181311
G4 Borehole 319678 181039
G1/05 Borehole 319878 181676
G2/05 Borehole 319878 181677
Twin Shafts Borehole 319453 181265
RC6 Borehole 319814 181528
G1/04 Borehole 319816 181537
G2/04 Borehole 319817 181514
Deep Ballygahan Adit Adit 319932 181680
Deep Ballymurtagh Adit Adit 320020 180799
G6 Borehole 319816 181537
G7 Borehole 319817 181514
Site Office (CWF) Building

Landfill Gas Flare
Flare |Quality lInlet and Outlet | 319604 | 181367

Noise
NSL1 319641 181271
NSL4 319916 181543
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&NSL3

LEGEND
SITE BOUNDARY

GW MONITORING POINTS

.

LEACHATE MONITORING POINTS
GAS MONITORING POINTS
SW MONITORING POINTS

SW DISCHARGE POINTS

NOISE LOCATIONS

G2

Deep Ballygahan

CIVIC WASTE FACILITY oy
ENTRANCE G2/05°%
+ A
G1/05 SW2

SITE NOTICE

\
SW1A

[ CIVIC WASTE FACILITY |

G1
Monitoring
0&‘ - well (Mw)
@é‘ H-BH96/3 NSL4
. © G1/048
NS J-BH96/6
S < Ny RC6+- Ballymurtagh
N Road Adi
& &‘\, L3 G2/04f SW3 oad Adit
&
oyl Al L1082
o I LOS-10 LO3-6 14
el LO3-3 w
&é’ SPY LO3-5 >
Rk LOB7 x
5@4 QQ) RGBS STORMWATER RETENTION POND <L
0® SRk e 8
Q SR1 S
N
<
4
S G7 3
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LO516
RO3 | LANDFILL ENTRANCE | R752
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PRIVATE WELL ID NAME X Y
LEGEND W1 Eddie Coleman | 319386 182074
W2 Geoffrey Green 319326 182023
SITE BOUNDARY W3 Thomas Merrigan| 319190 181100
W4 Donal O'Laoire 319557 180869

PRIVATE WELLS

w1

wie Attachment F2(iv)

w2-¢

SITE NOTICE

CIVIC WASTE FACILITY
ENTRANCE

‘ CIVIC WASTE FACILITY

AVOCA RIVER

R752

‘ LANDFILL ENTRANCE ‘

LANDFILL OFFICE

W3-

50 100 200m
Client
NOTES West Pier T +353 14882900 Drawing Number Rev
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Application Form Attachment F9(i)a

LANDFILL GAS MONITORING FORM

Facility Name: Ballymurtagh
Landfill

Licence no.: W0011-01

Licensee: Wicklow Co. Co.

Facility Address: Ballymurtagh, Avoca, Co. Wicklow

Date of Licensing:

Date of sampling: 30/01/2008

|Time of Sampling:

Instrument used:

Date Next Full Calibration: November 2008

Last Field Calibration: (include date and gases)

G A 2000
November 2007
Monitoring Personnel: . Barometric pressure: 1010 - 1022
- Weather:
Seamus Breslin Mean Temperature: 4.9 C
Results
Sample Station Number CH, €0, O Comments:
(%viv) (%viv) (%viv)
G1 0.0 0.6 20.1
G2 0.0 1.6 17.6
G3 0.0 0.0 20.9
G4 0.0 4.5 13.1
G6 0.0 2.9 16.1
Ballygahan Adit (SW2) 0.0 0.0 20.9
Ballymurtagh Adit (SW3) 0.0 0.1 20.8
G7 0.0 3.1 20.3
G8 0.0 0.3 20.3
GW2/04 0.0 0.4 20.4
RC6 0.0 0.0 20.8
G1/04 0.0 0.0 20.7
G1/05 0.0 0.6 20.4 Qr
G2/05 0.0 1.0 19.6 N
flare 26.5 26.0 0.9 &
Twin Shafts 0.0 0.1 20.7 O
SR
O

LANDFILL GAS MONITORING FOgﬁiQ;b
Ee

Facility Name: Ballymurtagh
Landfill

Licence no.: W0011-01

Licensee: Wicklow Co. Co.

L&

Facility Address: Ballymurtagh, Avoc@‘,&) cklow

Es

&

Date of Licensing:

Date of sampling: 29/2/2008, &~ O [Time of Sampling:

Instrument used:

Date Next Full Calibration: Nog@ber 2008

Last Field Calibration: (inckﬁgd}e’date and gases)

G A 2000
November 2007 é:\\
I\SA;);;:S:g?ezl?r:sonnel, Weather: Oo(\ Barometric pressure: 987 - 998
Mean Temperature: 8.5C
Results
i CH, CO, O, Comments:
Sample Station Number
(%viv) (%viv) (%viv)
G1 0.0 0.3 20.3
G2 0.0 2.4 16.0
G3 0.0 0.2 20.6
G4 0.0 1.2 18.1
G6 0.0 3.5 14.2
Ballygahan Adit (SW2) 0.0 0.0 20.9
Ballymurtagh Adit (SW3) 0.0 0.0 20.8
G7 0.0 3.6 14.0
G8 0.0 0.8 20.3
GW2/04 0.0 0.3 20.4
RC6 0.0 0.0 20.9
G1/04 0.0 0.0 20.7
G1/05 0.0 0.4 20.8
G2/05 0.0 0.7 19.7
flare 275 27.0 0.7
Twin Shafts 0.0 0.0 20.8
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Application Form Attachment F9(i)a

LANDFILL GAS MONITORING FORM

Facility Name: Ballymurtagh
Landfill

Licence no.: W0011-01

Licensee: Wicklow Co. Co.

Facility Address: Ballymurtagh, Avoca, Co. Wicklow

Date of Licensing:

Date of sampling

: 31/03/2008

|Time of Sampling:

Instrument used:
G A 2000

Date Next Full Calibration: November 2008

Last Field Calibration: (include date and gases)

November 2007

Monitoring Personnel: Barometric pressure: 997 - 1008
- Weather:
Seamus Breslin Mean Temperature: 12.8C
Results
i CH, CO, 0, Comments:
Sample Station Number
(%viv) (%viv) (%viv)
G1 0.0 0.0 20.8
G2 0.0 0.0 20.5
G3 0.0 0.3 20.6
G4 0.0 4.8 134
G6 0.0 3.6 15.2
Ballygahan Adit (SW2) 0.0 0.1 20.7
Ballymurtagh Adit (SW3) 0.0 0.0 20.8
G7 0.0 35 15.7
G8 0.0 0.0 20.5
GW2/04 0.0 0.4 20.6
RC6 0.0 0.0 20.7
G1/04 0.0 0.0 20.7
G1/05 0.0 1.2 19.9 Py
G2/05 0.0 1.9 18.1 e
flare 21.4 26.4 15 &
Twin Shafts 0.0 0.0 20.9 &
I (\Al' ,OA
£35S
S
N ég}\
DA
NS
L
N
SN
RN
5\0
O
S
&
OO
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Application Form Attachment F9(i)a

LANDFILL GAS MONITORING FORM

Facility Name: Ballymurtagh
Landfill

Waste Licence no.: W0011-01

Licensee: Wicklow Co. Co.

Facility Address: Ballymurtagh, Avoca, Co. Wicklow

Instrument used:
G A 2000

Date Next Full Calibration: November 2007

Last Field Calibration: November 2006

Monitoring Personnel: Seamus
Breslin

Results
Sample Station |CH, CO, 0, Pressure |[TempC
Date Number (%V/IV) (%V/Iv) (%V/Iv) ATM
04/01/2008 Site Office 0.00 0.0 20.7 981 0.5
11/01/2008 Site Office 0.00 0.0 20.7 980 3.3
18/01/2008 Site Office 0.00 0.0 20.8 985 14
25/01/2008 Site Office 0.00 0.1 20.9 1015 11.3
01/02/2008 Site Office 0.00 0.0 < 20.8 987 4.2
08/02/2008 Site Office 0.00 0.1 & 20.8 1009 11.1
15/02/2008 Site Office 0.00 0.5 20.4 1022 5.5
22/02/2008 Site Office 0.00 |.9.80 20.8 1004 12.9
29/02/2008 Site Office 0.00 4”& 0.0 20.8 990 8.5
07/03/2008 Site Office 0.00¢” ¢ 0.0 20.7 995 11.3
14/03/2008 Site Office 0:00.9 0.0 20.8 997 10.1
21/03/2008 Site Office | S0.G0 0.0 20.7 1002 8.3
28/03/2008 Site Office 45~ :©.00 0.0 20.8 975 9.6
S
N
&
OO
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Application Form Attachment F9(i)b

LANDFILL GAS MONITORING FORM

Facility Name: Ballymurtagh
Landfill

Licence no.: W0011-01

Licensee: Wicklow Co. Co.

Facility Address:

Date of Licensing:

Date of sampling: 29/04/08

|Time of Sampling:

Instrument used:

Date Next Full Calibration: November 2008

Last Field Calibration: (include date and gases)

G A 2000
Monitoring Personnel: . Barometric pressure: 976 - 988
- Weather:
Seamus Breslin Mean Temperature: 12.9C
Results
Sample Station Number CH, €0, O Comments:
(%viv) (%viv) (%viv)
G1 0.0 0.1 20.8
G2 0.0 1.0 19.1
G3 0.0 0.2 20.5
G4 0.0 6.3 114
G6 0.0 2.7 14.8
Ballygahan Adit 0.0 0.0 20.8
Ballymurtagh Adit 0.0 0.1 20.6
G7 0.0 3.3 16.2
G8 0.0 0.2 20.6
GW2/04 0.0 0.3 19.6
RC6 0.0 0.0 20.8
GWw1/04 0.0 0.0 20.7
GW1/05 0.0 1.3 19.3 Qr
GW2/05 0.0 1.7 18.4 N
FLARE 24.8 26.6 1.1 N4
TWIN SHAFTS 0.0 0.0 20.6 O
SR
O

LANDFILL GAS MONITORING FOgﬁiQ;b
Ee

Facility Name: Ballymurtagh
Landfill

Licence no.: W0011-01

Licensee: Wicklow Co. Co.

L&

Facility Address: Ballymurtagh, Avoc@‘,&) cklow

S

Es

Date of Licensing:

Date of sampling: 29/5/08 , & \i\Q) |Time of Sampling:

Instrument used:

Date Next Full Calibration: Nog@ber 2008

Last Field Calibration: (inckﬁgd}e’date and gases)

G A 2000
P
Monitoring Personnel: o(\v Barometric pressure: 987 - 999
Seamus Breslin Weather: @) M .
ean Temperature: 14.8C
Results
i CH, CO, O, Comments:
Sample Station Number
(%viv) (%viv) (%viv)
G1 0.0 0.1 20.7
G2 0.0 0.0 20.8
G3 0.0 1.3 19.0
G4 0.0 2.7 17.1
G6 0.0 34 14.7
Ballygahan Adit 0.0 0.0 20.7
Ballymurtagh Adit 0.0 0.0 20.9
G7 0.0 3.1 16.2
G8 0.0 0.2 20.5
GW2/04 0.0 0.1 20.3
RC 6 0.0 0.0 20.7
GWw1/04 0.0 0.0 20.7
GW1/05 0.0 1.1 19.6
GW?2/05 0.0 1.3 19.1
FLARE 24.9 26.8 2.3
ITWIN SHAFTS 0.0 0.0 20.9
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Application Fo

rm Attachment F9(i)b

LANDFILL GAS MONITORING FORM

Facility Name: Ballymurtagh
Landfill

Licence no.: W0011-01

Licensee: Wicklow Co. Co.

Facility Address: Ballymurtagh, Avoca, Co. Wicklow

Date of Licensing:

Date of sampling: 30/06/2008 |

Time of Sampling:

Instrument used:

Date Next Full Calibration: November 2008

Last Field Calibration: (include date and gases)

G A 2000
Monitoring Personnel: . Barometric pressure: 1001 - 1013
- Weather:
Seamus Breslin Mean Temperature: 17.1C
Results
i CH, CO, O, Comments:
Sample Station Number
(%viv) (%viv) (%viv)
Gl 0.0 0.2 20.7
G2 0.0 0.0 20.9
G3 0.0 1.4 18.4
G4 0.0 2.5 17.6
G6 0.0 2.0 15.5
Ballygahan Adit 0.0 0.0 19.8
Ballymurtagh Adit 0.0 0.1 19.7
G7 0.0 3.4 15.1
G8 0.0 0.2 20.5
GW2/04 0.0 0.3 19.6
RC 6 0.0 0.0 20.5
GW1/04 0.0 0.1 20.6
GW1/05 0.0 1.2 19.4 A
GW?2/05 0.0 1.3 19.6 e
FLARE 214 25.9 1.8 >
TWIN SHAFTS 0.0 0.0 20.9] &
(\Q’. ’0A
£35S
S
N @\?
fX <
NS
&N
.Q& \O
\\ ’\é)(\
L
RN
‘\0
O
S
N
OO

Application Fo

rm Attachment F9(i)b

EPA Export 26-07-2013:16:54:54



Application Form Attachment F9(i)b

LANDFILL GAS MONITORING FORM

Facility Name: Ballymurtagh
Landfill

Waste Licence no.: W0011-01

Licensee: Wicklow Co. Co.

Facility Address: Ballymurtagh, Avoca, Co. Wicklow

Instrument used:
G A 2000

Date Next Full Calibration: November 2007

Last Field Calibration: November 2006

Monitoring Personnel: Seamus
Breslin

Results
Sample Station |CH, CO, 0, Pressure |[TempC
Date Number (%V/IV) (%V/Iv) (%V/Iv) ATM
04/04/2008 Site Office 0.00 0.0 20.9 1015 14.6
11/04/2008 Site Office 0.00 0.0 20.8 979 8.2
18/04/2008 Site Office 0.00 0.0 20.7 986 12.7
25/04/2008 Site Office 0.00 0.0 20.8 1008 10.9
02/05/2008 Site Office 0.00 0.0 " 20.8 1003 14.1
09/05/2008 Site Office 0.00 0.0 & 20.7 999 18.7
16/05/2008 Site Office 0.00 A0.08 20.8 997 16.6
23/05/2008 Site Office 0.00 |.9.80 20.8 999 16.5
30/05/2008 Site Office 0.00 4”& 0.0 20.8 1002 20.2
06/06/2008 Site Office 0.00¢” ¢ 0.0 20.8 1006 17.6
13/06/2008 Site Office 0:00.9 0.0 20.9 1006 17.9
20/06/2008 Site Office | S0.G0 0.0 20.8 1003 15.1
27/06/2008 Site Office 45~ :©.00 0.0 20.8 1000 14.9
S
@,\\6\
o
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Application Form Attachment F9(i)c

LANDFILL GAS MONITORING FORM

Facility Name: Ballymurtagh
Landfill

Licence no.: W0011-01

Licensee: Wicklow Co. Co.

Facility Address:

Date of Licensing:

Date of sampling: 24/07/08

|Time of Sampling:

Instrument used:

Date Next Full Calibration: November 2008

Last Field Calibration: (include date and gases)

LANDFILL GAS 2N

G A 2000
Monitoring Personnel: . Barometric pressure: 999 - 1011
N Weather:
Seamus Breslin Mean Temperature: 20C
Results
Sample Station Number CH, o, O Comments:
(%vViv) (%Viv) (%vV/iv)
Gl 0.00 0.00 20.8
G2 0.00 0.00 20.9
G3 0.00 1.90 17.9
G4 0.00 5.10 10.3
G6 0.00 2.80 14.3
Ballygahan Adit 0.00 0.00 20.8
Ballymurtagh Adit 0.00 0.00 20.9
G7 0.00 5.30 11.9
G8 0.00 0.00 20.8
GW2/04 0.00 0.20 20.1
RC 6 0.00 0.00 20.9
GW1/04 0.00 0.00 20.9
GW1/05 0.00 1.40 1
GW2/05 0.00 0.90 1‘%{
FLARE &
TWIN SHAFTS 0.00 0.00 o~ 20.9
S
o &
RING FORM

Facility Name: Ballymurtagh
Landfill

Licence no.: W0011-01

Licensee: Wicklow Co. Co.

S A
RS

Facility Address:QQﬂy

RO

<
tagh, Avoca, Co. Wicklow

Date of Licensing:

Date of sapljdd) 28/08/08

|Time of Sampling:

Instrument used:

Date Next @Calibration: November 2008

Last Fig{u&talibration: (include date and gases)

G A 2000
&
Monitoring Personnel: }&S’i\;her‘ Barometric pressure: 1003 - 1018
Seamus Breslin q ' Mean Temperature: 20.5C
Results
. CH, CO, 0O, Comments:
Sample Station Number
(%v/iv) (%v/iv) (%v/iv)
G1 0.0 0.2 20.5
G2 0.0 0.0 20.6
G3 0.0 0.0 20.9
G4 0.0 5.3 8.7
G6 0.0 3.1 13.2
Ballygahan Adit 0.0 0.0 20.8
Ballymurtagh Adit 0.0 0.1 20.6
G7 0.0 4.1 13.3
G8 0.0 0.2 20.6
GW2/04 0.0 0.0 20.9
RC6 0.0 0.2 20.5
GW1/04 0.0 0.0 20.8
GW1/05 0.0 14 18.8
GW2/05 0.0 2.8 16.2
FLARE 29.0 0.3
ITWIN SHAFTS 0.0 0.0 20.9
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Application Form Attachment F9(i)c

LANDFILL GAS MONITORING FORM

Facility Name: Ballymurtagh
Landfill . )
Licence no.: W0011-01 Facility Address: Ballymurtagh, Avoca, Co. Wicklow
Licensee: Wicklow Co. Co.
Date of Licensing: Date of sampling: 25/09/08 [Time of Sampling:
Date Next Full Calibration: November 2008
Instrument used: " - —
G A 2000 Last Field Calibration: (include date and gases)
Monitoring Personnel: Barometric pressure: 1016 - 1029
) Weather:
Seamus Breslin Mean Temperature: 25/9/08
Results
. CH, CO, 0, Comments:
Sample Station Number
(%viv) (%viv) (%viv)
Gl 0.0 0.0 20.8
G2 0.0 0.0 21.0
G3 0.0 0.7 20.3
G4 0.0 0.2 20.4
G6 0.0 4.6 12.9
Ballygahan Adit 0.0 0.0 20.8
Ballymurtagh Adit 0.0 0.0 20.7
G7 0.0 2.8 16.3
G8 0.0 0.2 20.7
GW2/04 0.0 0.1 20.8
RC 6 0.0 0.0 20.9
GW1/04 0.0 0.2 20.5
GW1/05 0.0 0.7 19.7
GW2/05 0.0 0.0
FLARE 215 30.0 0.7
TWIN SHAFTS 0.0 0.0 U 20.9
—-
N
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Application Form Attachment F9(i)c

LANDFILL GAS MONITORING FORM

Facility Name: Ballymurtagh

Landfill

Waste Licence no.: W0011-01

Licensee: Wicklow Co. Co.

Facility Address: Ballymurtagh, Avoca, Co. Wicklow

Instrument used:

G A 2000

Date Next Full Calibration: November 2007

Last Field Calibration: November 2006

Monitoring Personnel: Seamus

Breslin
Results
Sample Station |CH, CO, o, Pressure |Temp C
Date Number (%VIv) (%VIv) (%VIv) ATM
04/07/2008 Site Office 0.00 0.0 20.9 1002 17.2
11/07/2008 Site Office 0.00 0.0 20.8 993 17.0
18/07/2008 Site Office 0.00 0.0 20.8 996 17.9
25/07/2008 Site Office 0.00 0.0 20.9 994 18.6
01/08/2008 Site Office 0.00 00 | 208 989 14.3
08/08/2008 Site Office 0.00 0.0 20.8 1001 17.8
15/08/2008 Site Office 0.00 [ V80 20.8 1000 16.8
22/08/2008 Site Office 0.00 gb.<© 0.0 20.8 1005 17.9
29/08/2008 Site Office 0.00Q° " 0.0 20.9 1007 17.6
05/09/2008 Site Office 000 0.0 20.7 971 13.7
12/09/2008 Site Office [ $0.60 0.0 20.9 1001 15.3
19/09/2008 Site Office £ 0.00 0.0 20.8 1013 15.1
26/09/2008 Site Office<” ¢V 0.00 0.0 20.9 1020 12.5
\6\\}
&

&
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Application Form Attachment F9(i)d

LANDFILL GAS MONITORING FORM

Facility Name: Ballymurtagh
Landfill

Licence no.: W0011-01

Facility Address:

Licensee: Wicklow Co. Co.

Date of Licensing:

Date of sampling: 30/10/08

Time of Sampling:

Instrument used:

Date Next Full Calibration: August 2009

Last Field Calibration: August 2008

LANDFILL GAS 2N

G A 2000
Monitoring Personnel: . Barometric pressure: 999 - 1011
N Weather:
Seamus Breslin Mean Temperature: 20C
Results
Sample Station Number CH, o, O Comments:
(%vViv) (%Viv) (%vV/iv)
Gl 0.0 0.6 20.6
G2 0.0 0.0 20.9
G3 0.0 0.3 20.6
G4 0.0 4.6 11.2
G6 0.0 3.7 13.7
Ballygahan Adit 0.0 0.0 21.0
Ballymurtagh Adit 0.0 0.0 21.0
G7 0.0 25 18.0
G8 0.0 0.1 20.9
GW2/04 0.0 0.1 20.9
RC 6 0.0 0.0 20.9
GW1/04 0.0 0.1 20.6
GW1/05 0.0 0.9 0. 19.6
GW2/05 0.0 2.2 3’ 184
FLARE 24.0 280 & 0.6
TWIN SHAFTS 0.0 0.0] & 20.9
S
o &
RING FORM

Facility Name: Ballymurtagh
Landfill

S A
RS

Licence no.: W0011-01

<
Facility Address:QQﬂy tagh, Avoca, Co. Wicklow

Licensee: Wicklow Co. Co.

RO

Date of Licensing:

Date of sapljdd) 28/11/08

|Time of Sampling:

Instrument used:

Date Next F@‘B Calibration: August 2009

Last Fig{u&talibration: August 2008

G A 2000
&
Monitoring Personnel: }&S’i\;her' Barometric pressure: 1003 - 1018
Seamus Breslin q ’ Mean Temperature: 20.5C
Results
) CH, CO, 0, Comments:
Sample Station Number
(%v/iv) (%v/iv) (%v/iv)
G1 0.0 0.3 20.6
G2 0.0 0.0 20.9
G3 0.0 0.3 20.6
G4 0.0 6.8 7.9
G6 0.0 3.8 14.2
Ballygahan Adit 0.0 0.0 20.8
Ballymurtagh Adit 0.0 0.1 20.7
G7 0.0 5.7 12.1
G8 0.0 0.4 20.2
GW2/04 0.0 0.6 19.5
RC6 0.0 0.0 20.9
GW1/04 0.0 0.0 20.7
GW1/05 0.0 0.7 20.2
GW2/05 0.0 2.3 17.9
FLARE 23.0 29.0 0.5
ITWIN SHAFTS 0.0 0.2 20.7
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Application Form Attachment F9(i)d

LANDFILL GAS MONITORING FORM

Facility Name: Ballymurtagh
Landfill . )
Licence no.: W0011-01 Facility Address: Ballymurtagh, Avoca, Co. Wicklow
Licensee: Wicklow Co. Co.
Date of Licensing: Date of sampling: 22/12/08 Time of Sampling:
Date Next Full Calibration: August 2009
Instrument used: " - —
G A 2000 Last Field Calibration: August 2008
Monitoring Personnel: Barometric pressure: 1016 - 1029
N Weather:
Seamus Breslin Mean Temperature: 25/9/08
Results
. CH, CO, 0, Comments:
Sample Station Number
(%v/iv) (%v/iv) (%v/iv)
G1 0.0 0.2 20.7
G2 0.0 0.0 20.8
G3 0.0 0.5 20.5
G4 0.0 7.5 8.1
G6 0.0 4.1 14.5
Ballygahan Adit 0.0 0.0 20.9
Ballymurtagh Adit 0.0 0.0 20.8
G7 0.0 3.4 15.6
G8 0.0 0.0 20.9
GW2/04 0.0 0.2 20.6
RC 6 0.0 0.0 20.8
GW1/04 0.0 0.1 20.6
GW1/05 0.0 0.9 19.6
GW2/05 0.0 1.3 19.4
FLARE 22.0 28.0 1. 0.4
TWIN SHAFTS 0.0 0.2] & 20.8
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Application Form Attachment F9(i)d

LANDFILL GAS MONITORING FORM

Facility Name: Ballymurtagh
Landfill

Waste Licence no.: W0011-01

Licensee: Wicklow Co. Co.

Facility Address: Ballymurtagh, Avoca, Co. Wicklow

Instrument used:

G A 2000

Date Next Full Calibration: August 2009

Last Field Calibration: August 2008

Monitoring Personnel: Seamus

Breslin
Results
Sample Station |CH, CO, o, Pressure |Temp C
Date Number (%VIv) (%VIv) (%VIv) ATM
03/10/2008 Site Office 0.00 0.00 20.90 982 8.60
10/10/2008 Site Office 0.00 0.00 20.80 1007 14.40
17/10/2008 Site Office 0.00 0.00 20.80 1006 10.40
24/10/2008 Site Office 0.00 0.00 20.90 1005 9.10
31/10/2008 Site Office 0.00 0.00 %] 20.80 999 8.30
07/11/2008 Site Office 0.00 0.0§" 20.90 982 9.80
14/11/2008 Site Office 0.00 &) @00 20.80 1009 11.50
21/11/2008 Site Office 0.00 _¢b.x90.00 20.80 1008 9.90
28/11/2008 Site Office 0.008° 4 0.00 20.90 984 4.00
05/12/2008 Site Office . & 0.00 20.80 978 7.80
12/12/2008 Site Office 0@08\% 0.00 20.90 993 3.70
19/12/2008 Site Office ﬁ’@o.oo 0.00 20.90 1000 10.80
30/12/2008 Site Office¥” 0.00 0.00 20.90 1013 5.20
\6\\}
&
OO
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Monitoring of Flare Emissions at Ballymurtagh Landfill

Attachment F9(ii)

Emissions Monitoring June 2008
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Attachment F9(ii)

Monitoring of Flare Emissions at Ballymurtagh Landfill Emissions Monitoring June 2008

1 INTRODUCTION

This report presents the results of the flare monitoring undertaken at Ballymurtagh Landfill in

accordance with Schedule E.6 of Waste Licence No. W0011-01.

Wicklow County Council commissioned RPS Group to monitor emissions to atmosphere from a Haase
flare unit at Ballymurtagh Landfill, Ballygahan Upper, Ballygahan Lower, Tinnahinch, Co. Wicklow. The
flare system is used to burn off landfill gas emitted from the decaying landfill waste and was sampled

for emissions of:
*  NOy, CO, SO, (Biannual)
« Inorganic Acids: Hydrogen Chloride and Hydrogen Fluoride (Annual)

e TA Luft Class Volatile Organic Compounds (VOC's) (Annual)

Volumetric flow was also measured and compared to the manufa%&?%rs specifications.
\{\
&
g
This report will be submitted to the Environmental téttion Agency (EPA) on behalf of Wicklow

&
County Council in order to satisfy the biannual m%ﬁﬁg@}lg requirements as laid out in Schedule E.6 of
IR\

Waste Licence No. W0011-01. é}% Ka
\{\ \{‘\\,O
Qé \\\\Q
S
\0
&
o
MDEO0725Rp003 1 Fo1
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Attachment F9(ii)

Monitoring of Flare Emissions at Ballymurtagh Landfill Emissions Monitoring June 2008

2 MONITORING

Suitably qualified personnel from RPS Group conducted the monitoring on the flare unit on 20" June

2008. The sampling and analytical methodologies employed are outlined below.

2.1 FLUE GAS ANALYSIS

Flue gas emissions were measured using a Testo 350 XL flue gas analyser. This is a specialised flue
gas analysis system fully equipped with electrochemical sensors. The Flue Gas Analyser measures
the following parameters:

 Temperature

« Nitrogen Oxides (NO,)

. 0&.
e Carbon Monoxide (CO) &
&
S
_ S &
Sulphur Dioxide (SO,) EAN
SO
&
Sampling rounds were conducted over a 30- ép‘%&é‘period.
N
Qé \\'\\Q
\"OQ
2.2 INORGANIC ACIDS &0\0

&
A sample of air was extracted usincg); a low flow, intrinsically safe pump at a flow rate of 200 ml/min over
30 minute periods. The pump was calibrated before and after sampling. Sample air was then passed
through a specialised silica gel absorbent glass (SKC) tube (226-119). This adsorption tube was
analysed for hydrogen chloride and hydrogen fluoride by Gas Chromatography connected to Mass

Spectrometer (GC-MS) using a UKAS accredited laboratory (RPS Laboratories, Manchester).

2.3 TALUFT CLASS VOLATILE ORGANIC COMPOUNDS

Samples of the gas stream were extracted using low flow, intrinsically safe pumps at a flow rate of 200
ml/min. The pumps were calibrated before and after sampling. Organics in the gas stream were
collected through specialised charcoal sorbent tubes (SKC tube 226-09). The sorbent tubes were

analysed using a UKAS accredited laboratory (RPS Laboratories Manchester).

MDEO0725Rp003 2 Fo1
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Monitoring of Flare Emissions at Ballymurtagh Landfill

Attachment F9(ii)

Emissions Monitoring June 2008

2.4 VOLUMETRIC FLOWS

All volumetric airflows were measured using an “L-type” pitot tube, a digital manometer and the Testo

350xI flue gas analyser with integrated temperature probe.

MDEO0725Rp003

FO1
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Attachment F9(ii)

Monitoring of Flare Emissions at Ballymurtagh Landfill Emissions Monitoring June 2008

3 RESULTS

3.1 FLUE GAS ANALYSIS

The results of flue gas emissions monitoring from the flare unit at Ballymurtagh Landfill are presented
in Table 3.1 below and compared with the emission limit values outlined in Schedule F.5 of the Waste

Licence:

Table 3.1 Results of Flue Gas Monitoring from the Flare Unit

Parameter Units Emission Emission
value® Limit?
Nitrogen Oxides (NOy) as NO, (mg/Nm®) 0 500
Carbon Monoxide (CO) (mg/Nm3) 39 650
&
Sulphur Dioxide (SO;) (mg/Nm~) 0@3‘ 14 -
A,‘,cQs
00\0\"’
Temperature (‘g&f@b 1092.27 N/a
S
Q‘ \V
Note: 1 Normalised to 273K, 101.3 kPa and %0, refer, 3
Note: 2 As stated in Schedule F.5. of Waste Llcenc
\\
Q\\
5\
3.2 INORGANIC ACIDS §°

N
c
The results of Hydrogen Chloride (HCL) and Hydrogen Fluoride (HF) emissions monitoring from the

Flare Unit at Ballymurtagh Landfill are presented in Table 3.3 below.

Table 3.3 Results of Inorganic Acids monitoring from the Flare Unit

(mg/Nm®)
Parameter
Emission Value Emission Limit
HF 0.18 5
HCL 0.91 50

3.3 TALUFT CLASS VOLATILE ORGANIC COMPOUNDS

Results of previous monitoring work at the site indicated that volatile organic emissions to atmosphere
were consistently below the prescribed emission limit values for class I, Il and Ill TA Luft organics.

Results of monitoring carried out during June 2008, show that total volatile organic compounds were

MDEO0725Rp003 4 Fo1
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Attachment F9(ii)

Monitoring of Flare Emissions at Ballymurtagh Landfill Emissions Monitoring June 2008

below the laboratory detection limit of 10ug. The emission limit value for TA Luft Class | organics is
20mg/m3 or 20000pg/m3. As the ELV for Class | organics is the lowest emission limit value for volatile
organics it can be assumed therefore that Class I, Il and Il organics were all within the relevant

emission limit value.

Table 3.2 Results of Total TA Luft Organics monitoring from the Flare Unit

Parameter Emission Value Class | TA Luft Organic
(mg/Nm?®) Emission Limit (mg/m°)

Total TA Luft Organics

(VOCs) 13.34 20

3.4 VOLUMETRIC FLOW

The results of temperature and volumetric flow monitoring from %\\égﬁlare Unit at Ballymurtagh Landfill
&
SES
A0

Table 3.4 Results of Volumetric Flow & Tempe\@i} Monitoring from the Flare Unit

are presented in the table 3.4 below.

2

Parameter ‘\&9 W Emission Value

Flow Rate (Nm;gé) 255
a

Stack Temperature (°C) 1092.27

MDEO0725Rp003 5 Fo1

EPA Export 26-07-2013:16:54:55



Attachment F9(ii)

Monitoring of Flare Emissions at Ballymurtagh Landfill Emissions Monitoring June 2008

4 CONCLUSIONS

The level determined for Nitrogen Oxides (NOx as NO,) from the Flare Unit are within the emission
limit value stated in Schedule F.5 of Waste Licence W0011-01.

The level determined for Carbon Monoxide (CO) emissions from the Flare Unit are within the emission
limit value stated in Schedule F.5 of Waste Licence W0011-01.

The levels determined for Hydrochloric acid (HCL) and Hydrofluoric acid (HF) were within the emission
limit values stated in Schedule F.5 of Waste Licence W0011-01.

The levels determined for volatile organic compounds were within the emission limit values stated in
Schedule F.5 of Waste Licence W0011-01.

The findings of the flare test show that all Waste Licence parameters listed in Waste Licence W0011-
01 are within the limits specified in schedule F.5. These findings show that efficient combustion in

taking place within the combustion chamber of the BaIIymurta%h)%I'are and in general, is operating

under the original manufacturers specification. ) %0@
Sy
& 2°
&
SO
Q
St
&
S
Qé \\\\Q
RN
\0
&
&
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Monitoring of Flare Emissions at Ballymurtagh Landfill

Attachment F9(ii)

Emissions Monitoring June 2008

Appendix A - Survey Details

Location

Ballymurtagh Landfill Site

Ballygahan Upper, Ballygahan Lower,
Tinnahinch,

Co. Wicklow

Personnel Present

Ronan Murphy — Environmental Consultant RPS

Date and Time

Tuesday 20" June 2008

SES

12:30 — 14:30 4?0%*

e

SO
| e
Equipment &\\\§
S

High Temperature Probe and Atmospheg; J‘%{iéoésure Probe

Stackmite Isokinetic Sampler and Probsgxc’o
Testo 350 xI Flue Gas Analyser OQ¢¢\
SKC Isokinetic Air Sampling Pump

SKC Sampling Media, Deionised Water and Glass Impingers

MDEO0725Rp003 7

FO1
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