Waste Acceptance
Procedure for Corranure
Landfill

Oxigen

1. Scope/Pur pose

The purpose of this document is to ensure that wragtes which the licence will
permit the landfill to accept are allowed to be akfed onsite. The Waste Acceptance
Procedure for Corranure Landfill is to comply wiflondition 5 (Facility Operation

and Waste Management) of the licence.

2. References
3. Records &
. : &
Weighbridge Docket | A()@
Q&
Acceptable Waste List g?:;@é‘
Complaints Handling/Corrective ActionQ 8¢
AN
Rejected loads Form é’;\\l‘\é
&
NS
S
Q
4. Procedures &

4.1 Onsite acceptance of tfggﬁ/%ste

4.1.1 On enteringothe site the waste (be it fronhausehold, haulier or
commercial transit) is visually inspected by theigheridge operator. If the
materials are acceptable then the weight and tlaeacter of the waste is
recorded in the GeneSYS Weighbridge Software Syslkethe waste type and
EWC code cannot be determined at the weighbridgdircmation should be
sought from the Environmental Manager or Facilitgrdger.

4.1.2 The waste currently accepted at Corranuredfilans non-hazardous
waste, mostly comprised of municipal or commerei@s which is broadly
similar to household waste. Inert material accemedsite is used for the
construction of internal access roads and as aoegerial. Waste will only be
accepted at the facility as designated by the wastece.
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4.1.3 This waste will only be accepted at the fagilfrom Local Authority
waste collection or transport vehicles or holdefrsvaste collection permits,
unless exempted or excluded, issued under the Wisasteagement(Collection
Permit) Regulations 2001

4.1.4 The driver will enter the site by the IN glgbridge, the driver will wait
on the weighbridge until all relevant informatiam riecorded, such as, waste
type, weight, registration.

4.1.5 The driver is then directed to the apprdagridisposal point by the
Weighbridge Operative, or Facility Manager. Theveriwill be given the signal
to enter the site by the Weighbridge Operativeawility Manager by lifting the

barrier.

4.2 Waste Placement in the Active Cell

4.2.1 All of the waste entering the site at Cogfanands up at the active
working face and compacted. Lorry dnve&é~ are dedcto the appropriate
tipping area by the tipface superwsogfi

4.2.2 The waste is compacted in @@@@% of abeul bm deep.

4.2.3 The working face shall @éﬁ more than Zirbmeight after compaction,
no more than 25m wide a@é\l@ve a slope no grdaart in 3.

4.2.4 After each days ogé?‘atlon the waste is @aleising an inert material or
clay material. Oo(e?}\

4.2.5 When operations move to a different sectdnthe cell, temporary

capping will be provided by a layer of soil of aast 0.5m depth.

4.3 Non Conforming Waste

4.3.1 If the material presented is found to becaeptable at any time after it
has entered the site it is immediately loaded baittkthe container in which it
arrived. If this is not possible, or if the unaciadpe waste makes up only a
fraction of the load, it shall be separated andqdain the waste quarantine
area. The Tipface Supervisor will inform the Enwuineental
Manager/Compliance Officer of any such incident aad Complaints
Handling/Corrective Action Form shall be completby the Weighbridge
Operative or Environmental Manager/Compliance @ffiand submitted to the

Environmental Manager immediately for EPA files.
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4.3.2 An appropriate and approved facility for teeovery or disposal of the

material will be identified immediately and the maals will be sent there to be

properly dealt with at the earliest possible tirfb. where possible returned

immediately to the customer with a Rejected LoadrFo

4.3.3 The customer will be notified as to the offimg material that has been

found in the skip/container.

5. Persons Responsible

Drivers
Weighbridge Operative
Facility Manager

Environmental Manager

Site Supervisor &
¢
&
SR
o& &(é\
Fx°
F&
ST
O
W &
&
.Q& \O
S8
Lt
RN
©
&
&
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Waste Acceptance
Procedure for Oxigen
Facilities

Oxigen

1 Scope/ Purpose

The purpose of this document is to describe the methods involved in ensuring that all
waste being received on the site is segregated into appropriate waste streams for
recovery/recycling and that any material on the unacceptable waste list is quarantined

in the correct manner.

2 References é\"&
&
S
3 Records A
S
Weighbridge Docket OQQ;J\&
N

Acceptable Waste List Doc 095’\ o

DN
Complaints Handling/CorrectiveQttion Form

O
Rejected Waste Form \6\(’

o

4 Procedures

4.1 Delivery of Skip
On delivery of a skip/container to the customer, the List of Acceptable Waste, must be

given to the customer by the driver.

4.2 Collection of Skip / Waste Material

4.2.1 The driver arrives on site to collect afull skip /container of waste material.

4.2.2 The driver quickly inspects the skip / waste material to ensure that all the
material is acceptable.

4.2.3 If the materid isfound to be acceptable, he/she will take it back to the Waste

Facility.
Issued on: Approved by: Manager OXEPO1
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4.2.4 If the materia is unacceptable he/she will inform the customer that the materials
must be removed before the skip / waste material are taken away.

4.3 On Site Acceptance of the Waste

4.3.1 On entering the site the waste is visually inspected by the weighbridge operator.
If the materials are acceptabl e then the weight and the character of the waste is
recorded in the Genesis Weighbridge Software System. If waste type and EWC
code cannot be determined at the weighbridge confirmation should be sought
from the Environmental Manager or Facility Manager.

4.3.2 The driver will enter the site by the IN weighbridge, the driver will wait on the
weighbridge until all relevant information is recorded, such as, waste type,
weight, registration.

4.3.3 The driver isthen directed to the correct tipping area 5§ the Weighbridge
Operative, Facility Manager or Processing M ani@;ﬁQZK When thisis completed,
the driver will be given the signal to ent%ﬁé‘sﬁe by the Weighbridge
Operative, Facility Manager or Procg@@@g Manager by lifting the barrier.

4.3.4 Congtruction and Demolition wagég\@dl rected to the Construction and
Demolition waste recovery g(é\gcﬁ’ the processing building, Construction and
Industrial waste to a separate area of the building by the Weighbridge
Operative, Facility Mag@er or Processing Manager.

4.3.6 The waste will be tlpged onto the inspection floor as directed by the Processing
Manager/Supervisor. The material will be levelled out to view all materialsin it.
If it isacceptable, it will be processed in accordance with procedure OXEP 02
Receipt, Processing and Dispatch of Waste Procedure. If it is unacceptable it
will be dealt with in accordance with Section 4.4 of this procedure.

4.3.7 After tipping, the driver will proceed to the OUT weighbridge with the SAME
cab unit and container and will remain on the OUT weighbridge until the empty
weight is taken. The driver will be given the signal to |eave the site when the

Weighbridge Operator, Facility Manager or Processing Manager liftsthe

barrier.
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01/07/2008 Revision 00 Page 2 of 3

EPA Export 26-07-2013:01:32:31



4.4 Non Conforming Waste.

4.4.1 If the materia presented is found to be unacceptable at any time after it has

entered the site it isimmediately loaded back into the container in which it
arrived. If thisis not possible, or if the unacceptable waste makes up only a
fraction of the load, it shall be separated and placed in the waste quarantine
area. The Processing Manager/Supervisor will inform the Environmental
Manager/Compliance Officer of any such incident and a Complaints
Handling/Corrective Action Form shall be completed by the Weighbridge
Operative or Environmental Manager/Compliance Officer and a submitted to
the Environmental Manager immediately for EPA files.

4.4.2 An appropriate and approved facility for the recovery or disposal of the material

will be identified immediately and the materials will be sent there to be properly
dealt with at the earliest possible time. Or where posg@ﬁle returned immediately

to the customer with a Regjected Load Form doc., & A

N
4.4.3 The customer will be notified asto the oWg material that has been found in

Q
the skip or bin. Q\\}@

4.4.4 Where non conforming waste ty @FE found in the general waste pileit is not

aways possible to ascertai ngxfﬁg& load they originated from. In this case, any
offending material shall be\r@noved and quarantined to the appropriate
quarantine container. Néﬁ conforming waste must never be loaded into the

X
trommel.

5 Per sons Responsible

Drivers (HGV/LGV/Machine)
Weighbridge Operative

Facility Manager

Processing Manager

Environmental Manager

Environmental Compliance Officer

Supervisor
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Waste Handling - Receipt,
Oxigen

Processing and Dispatch
of Waste for Corranure
Landfill

1. Scope/ Purpose
The purpose of this document is to describe thénaust involved in waste handling

procedures the receipt, processing, despatch addiltng of waste.

2. References

Waste Acceptance Procedure &
Ne

3. Records O&*@
Unacceptable Waste List
Rejected Loads Form

Quarantined Waste Form \c%\\
Approved Suppliers List OQ*\\

&
4. Procedures ox

4.1  Receipt of Waste

4.1.1 Waste may be delivered to Corranure LanlfilDxigen Environmental drivers,
Cavan Waste Disposal drivers or by direct custouedvery.

4.1.2 Waste shall only be received in Cavan Wasispd3al and Oxigen
Environmental skips, containers or in approvedamstr vehicles. Where skips
are collected from customers, the driver of théection vehicle shall perform a
cursory inspection of the skip as per the Wastesptance Procedure.

4.1.3 Waste shall only be accepted by Corranura@filawhen adequately covered or
netted. It is the responsibility of the Driver toserre this is done and the

Weighbridge Operative to ensure that each deligetgrs in this manner.

Issued or Approved By:Managel CWEP 0:
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4.1.4 ALL vehicles delivering waste to Corranure Landfill Ishgark on the
weighbridge for docket generation.

4.1.5 Once parked on the weighbridge, the drivethefvehicle or his representative
shall report to weighbridge operative to confirmhiede/customer details and
receive further instruction, the driver is requirBdm this point to wear
appropriate personal protective equipment on dnttiie site.

4.1.6 When initial weighing is completed the weigge operator shall direct the
driver to the tipping area.

4.1.7 Once the waste material is tipped the supenor appointee shall conduct a
rudimentary examination of the waste material.

4.1.8 Once tipped the driver shall return to theigiieridge and report to the
weighbridge operator for completion of the weighge dockets.

4.1.9 Should any materials cited on the Unacceptithste List or any other non-
conforming material be discovered, the Landfi¥ Mgar/Facility Manager/
Compliance Officer shall be notified mmeiﬁelydamther a Rejected Loads
Form or a Quarantined Waste Form gﬂf@e compleied the procedure for this
followed. Q\\}Q

4.1.10 This unacceptable or haz@?@s waste wdh tbe placed in the Waste
Quarantine Area and C§§§’§equently forwarded for cmishd disposal.
Hazardous waste recelveéD at the landfill includes eylinders, WEE items and
batteries. o?;\\

&

4.2  Land filling of Waste

4.2.1 When it has been established at the weigibtidat the waste is designated for
landfill the weighbridge operative will direct tldeiver to the tipping area in the
landfill.

4.2.2 The driver will proceed to the tipping arew d@he lorry drivers will be directed
to the tipping area by the tipface supervisor. Tipiace supervisor will inspect
the waste as the waste is being deposited to etizaréhe waste matches the
description (usually takes place in the compoumea ar at the tipface).

4.2.3 The waste is then compacted in layers oftabeul.5m deep. The working face
shall be no more than 2.5m in height after compac¢tho more than 25m wide

and have a slope no greater than 1 in 3.
Issued or Approved By:Managel CWEP 0:
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4.2.4 After each days operation the waste is caveeng a bio-degradable cover

material, Hessian.

4.2.5 When operations move to a different parhefdell, temporary capping shall be

a layer of soil at least 0.5m in depth.

5. Persons Responsible

Weighbridge Operator

Landfill Manager
Facility Manager
All drivers

Compliance Officer

Issued or

Approved By:Managel

CWEP 0:

24/01/200:

Revision 0t
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BHP/CEM/23

Analysing
Testing
Consulting
Calibrating

TEST REPORT

Client: Cavan Co. Co BHP Ref No.: 80994-998-81000

Order No.: BHP

Date Received: 09™ April 2008 New Road

Date Completed: 29™ April 2008 Thomondgate

Test Specification: Nil %rlelﬁgé‘?k

Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie

Item: Corranure Landfill Site

Annual Report covering groundwater, surfacewater and private well monitoring at

Corranure Landfill &
&

Oxigen Envir(gnomgntal Ltd
Sitg&éﬁice
S

Corrapirare Landfill
Cootehill Road
< )

s Cavan
& Co.Cavan

FTAO: Joan Harrington

Report on Corranure Landfill for annual parameters for 2008

For and on behalf of BHP Ltd.

Pat O’Sullivan
Date Issued: 28" May 2008

Test results relate only to this item.  This test report shall not be duplicated except in full and with the permission of the test laboratory
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BHP ENVIRONMENTAL SERVICES
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S
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O
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SN
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:%@endix C: List of List I and II Organic substances

&
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1.0 Introduction :

BHP were contracted by Cavan County Council to carry out environmental
monitoring at Corranure Landfill site which is located outside Cavan town, Co.Cavan.
This landfill is operational and is operated under waste license no. 77-1, which was
issued to Cavan Co. Co. by the EPA.

This report covers surfacewater, groundwater and private well monitoring for all
available samples at Corranure for the annual quarterly monitoring event of 2008. No

leachate monitoring points were accessible at the time of sampling.

2.0 Sampling :

This monitoring is a continuation of an established monlpgﬁ%g program at Corranure
Landfill. As such, the borehole locations are as O@ggg?ously drafted site maps. A site
map is attached in the appendices showing thegbgi@ole locations. BHP sampled at 5

boreholes. Their individual references arei\aﬁ éﬁown in table 1.

N (\é\
0999
Borehole reference cht%‘ﬁt% water level

A’\\é\ (m)

GWO1 deep o 2.26
GW04 13.17
GWOI shallow 2.36
GWO05 Full
SA01 12.03

Table 1 : Borehole reference points and levels.

Locations for surfacewaters and private wells are also shown in the map.

BHP ENVIRONMENTAL SERVICES Page 3 of 58
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In order to ensure correct groundwater monitoring, the following steps were taken.
1. Chemical analysis according to standard testing methods (As shown in table 2).

2. Appropriate on-site sampling techniques were utilised.

e [SO 5667 ; ‘Guidance on sampling of groundwaters’ was followed which
is appropriate for the objective of monitoring groundwater quality.

e A Waterra inertial lift pump was utilised which is designed for borehole
monitoring in that at no time does the pump come in contact with the
water sample. By utilising dedicated hosing at each borehole and new
sample containers then any possibility of cross-contamination is
eliminated.

¢ In order to achieve representative sampling, tge%lethod used needs to be
capable of withdrawing samples whos& CQ{ﬁposmon reflects that of the
sub-strata (and not that of stagnanwég@r in the standpipe). In order to
achieve this, each borehole is @A\;g@d of several times its volume before
any sample is taken. Thls&tﬁ» 8@‘%‘1mated on-site using an electronic dip-
meter to measure dep(&b g;fgwater and then calculating volume of water

present (after measugﬁg radius of borehole).

&

&

3. Having taken a represe(I;tative sample, several analysis parameters are time
sensitive and therefore need to be measured on-site i.e. pH, temperature,
conductivity and dissolved oxygen. All meters are calibrated before each site-visit.

e pH and temperature are measured using a Hanna HI 9023 C portable pH
meter and thermocouple. The pH meter automatically compensates for
temperature variations

¢ Dissolved oxygen is measured using a Hanna HI 9142 portable oxygen
meter.

¢ Conductivity is measured using a Hanna HI 9033 multi-range conductivity

meter.
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EPA Export 26-07-2013:01:32:31



4. BHP operates a chain of custody system. The sample site-sheet / chain of custody

form can be found in Appendix B.

5. All samples received by the Laboratory were stored between 0 and 4°C.
Subsequent analysis of all samples was carried out in accordance with Standard
Methods for the examination of water and wastewater, 20" Edition, 1998,
published by the American public health association.

The methods and limits of detection are listed in the results section.
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Parameters for Laboratory Analysis

PARAMETER Standard Method Reference
i APHA-AWWA-WEF 20" Edition

pH 4500-H'B

Temperature 2550B

Conductivity 2510B

COD 5220D

Colour 2120B

Turbidity 2130B

Total Suspended Solids 2540D

Alkalinity 2320B

Ammonia 4500-NH;-D

TOC 5310A

Total Hardness 2340B

Calcium 3120B

Chloride 4110B

Fluoride 4110B

Nitrate 4110B

Magnesium 3120B K

Potassium 3120B NS

Sodium 3120B . "

Sulphate 4110B_$

Phosphate 4110BY "

Iron 312083

Aluminium | 81208

Si0, & 3920B

Boron 31208

Barium S &7] 3120B

Cadmium & ] 3120B

Chromium O 3120B

Copper & 3120B

Lead ¢4 3120B

Manganese 3120B

Mercury 3112B

Nickel 3120B

Arsenic 3120B

Zinc 3120B

Tin 3120B

Antimony 3120B

Selenium 3120B

Cobalt 3120B

Beryllium 3120B

Silver 3120B

Table 2 : Table of chemical testing methods adopted by BHP Laboratories

Hk APHA = American Public Health Association
AWWA = American Water Works Association
WEF = Water Environment Federation
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3.0 Quality Assurance :

The Chemical and Environmental Monitoring laboratory (CEM) operates a
rigorous approach to quality assurance. The central elements of the quality
control system are outlined.
a) Chain of Custody and Client Instruction
Every sample received at BHP laboratories is inspected by the laboratory
manager Pat O'Sullivan or by laboratory administrator, Mary Hehir.
A client instruction is required to start analysis.
All samples are then given a unique BHP reference number before storage
between 0 and 4°C.
b) Training and Competence )
All analysts conducting work at BHP are fulla(étralned Training involves
demonstration of accuracy and prems@h @%analysm All analysts are
subject to periodic reviews in thegf? @nmg All training is fully

Q)
documented and retrievable. (\Qé’x

& §
¢) Validation \(\05{0

BHP procedures are s‘ﬁ(@cted to a rigorous validation which includes the

following; \é\

- Evaluation QP(}nstrument detection limits and limits of detection.

- Evaluation of operator characteristics including bias, precision and
uncertainty of measurement.

- Demonstration of Linearity.

- Evaluation of the standard error on the mean and evaluation of any
systematic biases.

- Evaluation of total uncertainty and uncertainty budgets.

- Evaluation of the uncertainty in measurement at a regulatory limit.

- Demonstration of repeatability.

- Evaluation of Matrix effects.
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d) Quality Control (Skewhart) Charts
Analysis in the CEM laboratory is monitored using control charts. Each
analysis will have at least 3 charts monitoring;
- Certified Reference Material recovery
- Precision of analysis
- Accuracy of analysis
Batchs of analyses are rejected if any of the control charts indicate a loss in
control.

e) Interlaboratory Testing
The CEM laboratory are members of the W.R.C Aquacheck Scheme. The
Laboratory also participates in the Environmentg? Protection Agency's
Intercalibration Programme and is listed c(;l\lfﬁe Agency's Register of
Quality Approved Testing Laborat%;%s\o"
The Laboratory participates on @%&\‘hnnual basis in the British Gas
Interlaboratory ProflclencyQ/chgiﬂes for the analysis of contaminated soils

RO
and waters. «\Q 5
L A"
N
O
o¢:\\O
s
4.0 Results :

The results are presented in the following tables.
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: GWo01 S Ground Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/334
Date Date Date Date Red
2nd Qtr 08 &
3 ‘a\o
Total Alkalinity (as CaCO5) 421 OGab 1 mg/l Titration
Total Cyanide Cn <0.001 Ooalgqp(}rab 0.001 mg/1 Colourimetrically
Residue on Evaporation 17.5 AQ\}(&) Grab 1 mg/l Evaporation
Boron B 0.354 A @ Grab 0.05 mg/I ICP
Sulphate SO, 1.02 R Grab 0.20 mg/1 IC
Arsenic As <0.001 O Grab 0.001 mg/l ICP
Nickel Ni 0.005 O Grab 0.001 mg/l ICP
Total Coliforms 31 & Grab 1 to 2419 cfu/100ml Quanti Cult
Faecal Coliforms None Found > Grab 1 to 2419 cfu/100ml Quanti Cult

Signed for and on behalf of BHP Laboratories Ltd.
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: GWO01 S Ground Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/334
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 110.3 Grab X\(@‘ 0.01 mg/1 ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/1 ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.122 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 0@ Grab 0.002 mg/1 ICP
Magnesium Mg 27.36 Sl Grab 0.01 mg/l ICP
Manganese Mn <0.014 RS Grab 0.014 mg/1 ICP
Potassium K 3.69 S Grab 0.10 mg/1l ICP
Sodium Na 22.81 © Grab 0.03 mg/l ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate (as P) 0.23 Grab 0.01 mg/1 Photometric
Fluoride F 0.22 Grab 0.08 mg/1 IC
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
Signed for and on behalf of BHP Laboratories Ltd. Page 10 of 58
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: GWo01 D Ground Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/335
Date Date Date Date Red
2nd Qtr 08 &
3 ‘a\o
Total Alkalinity (as CaCOs) 265 ,boﬂ@aﬁ) 1 mg/l Titration
Total Cyanide Cn 0.005 Ooalgqp(}rab 0.001 mg/1 Colourimetrically
Residue on Evaporation 76.8 AQ\}(&) Grab 1 mg/l Evaporation
Boron B 0.289 A @ Grab 0.05 mg/I ICP
Sulphate SO, 1.84 R Grab 0.20 mg/1 IC
Arsenic As <0.001 O Grab 0.001 mg/l ICP
Nickel Ni <0.001 S Grab 0.001 mg/l ICP
Total Coliforms 22 & Grab 1 to 2419 cfu/100ml Quanti Cult
Faecal Coliforms None Found > Grab 1 to 2419 cfu/100ml Quanti Cult

Signed for and on behalf of BHP Laboratories Ltd.
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: GWO01 D Ground Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/335
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 62.67 Grab & 0.01 mg/l ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/l ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.097 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 0@ Grab 0.002 mg/1 ICP
Magnesium Mg 19.43 Sl Grab 0.01 mg/l ICP
Manganese Mn <0.014 RS Grab 0.014 mg/1 ICP
Potassium K 3.12 S Grab 0.10 mg/I ICP
Sodium Na 18.9 © Grab 0.03 mg/I ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate (as P) 0.12 Grab 0.01 mg/1 Photometric
Fluoride F 0.42 Grab 0.08 mg/1 IC
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
Signed for and on behalf of BHP Laboratories Ltd. Page 12 of 58
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: GW04 Ground Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/336
Date Date Date Date Red
2nd Qtr 08 &
3 ‘a\o
Total Alkalinity (as CaCOs) 353 ,boﬂ@aﬁ) 1 mg/l Titration
Total Cyanide Cn 0.006 Ooalgqp(}rab 0.001 mg/1 Colourimetrically
Residue on Evaporation 67.2 AQ\}(&) Grab 1 mg/l Evaporation
Boron B 0.284 A @ Grab 0.05 mg/I ICP
Sulphate SO, 1.95 R Grab 0.20 mg/1 IC
Arsenic As <0.001 O Grab 0.001 mg/l ICP
Nickel Ni 0.002 S Grab 0.001 mg/l ICP
Total Coliforms 579 & Grab 1 to 2419 cfu/100ml Quanti Cult
Faecal Coliforms 112 > Grab 1 to 2419 cfu/100ml Quanti Cult

Signed for and on behalf of BHP Laboratories Ltd.
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: GWo04 Ground Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/336
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 146.6 Grab & 0.01 mg/l ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/l ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.066 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 0@ Grab 0.002 mg/1 ICP
Magnesium Mg 15.27 Sl Grab 0.01 mg/l ICP
Manganese Mn 0.015 RS Grab 0.014 mg/1 ICP
Potassium K 2.5 S Grab 0.10 mg/I ICP
Sodium Na 20.63 © Grab 0.03 mg/I ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate (as P) 0.14 Grab 0.01 mg/1 Photometric
Fluoride F <0.08 Grab 0.08 mg/1 IC
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
Signed for and on behalf of BHP Laboratories Ltd. Page 14 of 58

EPA Export 26-07-2013:01:32:32



Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: GWo05 Ground Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/337
Date Date Date Date Red
2nd Qtr 08 &
3 ‘a\o
Total Alkalinity (as CaCO5) 334 OGab 1 mg/l Titration
Total Cyanide Cn <0.001 Ooalgqp(}rab 0.001 mg/1 Colourimetrically
Residue on Evaporation 39.7 AQ\}(&) Grab 1 mg/l Evaporation
Boron B 0.312 A @ Grab 0.05 mg/I ICP
Sulphate SO, 4.43 R Grab 0.20 mg/1 IC
Arsenic As <0.001 O Grab 0.001 mg/l ICP
Nickel Ni 0.002 S Grab 0.001 mg/l ICP
Total Coliforms 1 & Grab 1 to 2419 cfu/100ml Quanti Cult
Faecal Coliforms None Found > Grab 1 to 2419 cfu/100ml Quanti Cult

Signed for and on behalf of BHP Laboratories Ltd.
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: GWO05 Ground Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/337
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 79.08 Grab X\(@‘ 0.01 mg/1 ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/l ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.052 & & Grab 0.03 mg/1 ICP
Lead Pb 0.003 0@ Grab 0.002 mg/1 ICP
Magnesium Mg 14.17 Sl Grab 0.01 mg/l ICP
Manganese Mn <0.014 RS Grab 0.014 mg/1 ICP
Potassium K 1.23 S Grab 0.10 mg/I ICP
Sodium Na 25.61 © Grab 0.03 mg/I ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate (as P) 0.18 Grab 0.01 mg/1 Photometric
Fluoride F <0.08 Grab 0.08 mg/1 IC
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
Signed for and on behalf of BHP Laboratories Ltd. Page 16 of 58
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: SA01 Ground Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/338
Date Date Date Date Red
2nd Qtr 08 &
3 ‘a\o
Total Alkalinity (as CaCOs) 246 ,boﬂ@aﬁ) 1 mg/l Titration
Total Cyanide Cn <0.001 Ooalgqp(}rab 0.001 mg/1 Colourimetrically
Residue on Evaporation 198.6 AQ\}(&) Grab 1 mg/l Evaporation
Boron B 0.287 A @ Grab 0.05 mg/I ICP
Sulphate SO, 39.7 R Grab 0.20 mg/1 IC
Arsenic As <0.001 O Grab 0.001 mg/l ICP
Nickel Ni 0.013 S Grab 0.001 mg/l ICP
Total Coliforms 504 & Grab 1 to 2419 cfu/100ml Quanti Cult
Faecal Coliforms None Found > Grab 1 to 2419 cfu/100ml Quanti Cult

Signed for and on behalf of BHP Laboratories Ltd.
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: SA01 Ground Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/338
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 157.2 Grab X\(@‘ 0.01 mg/1 ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/l ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.042 & & Grab 0.03 mg/1 ICP
Lead Pb 0.002 0@ Grab 0.002 mg/1 ICP
Magnesium Mg 32.31 Sl Grab 0.01 mg/l ICP
Manganese Mn <0.014 RS Grab 0.014 mg/1 ICP
Potassium K 10.28 S Grab 0.10 mg/I ICP
Sodium Na 16.76 © Grab 0.03 mg/I ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate (as P) 0.14 Grab 0.01 mg/1 Photometric
Fluoride F <0.08 Grab 0.08 mg/1 IC
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
Signed for and on behalf of BHP Laboratories Ltd. Page 18 of 58
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: K1 Surface Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/354
Date Date Date Date Red
2nd Qtr 08 N
N
Total Oxidised Nitrogen TON <0.1 _OGkab 0.10 mg/l Calculated from IC
Total Alkalinity (as CaCOs) 50 JOO%@Grab 1 mg/l Titration
N
Q&
Nitrite NO, <0.1 A°@  Grab 0.10 mg/1 IC
Boron B 0.258 s Grab 0.05 mg/1 ICP
Nitrate NO, <0.1 S Grab 0.10 mg/l IC
Sulphate SO, 3.06 A\OO Grab 0.20 mg/1 IC
Arsenic As <0.001 ~ Grab 0.001 mg/l ICP
Nickel Ni <0.001 3 Grab 0.001 mg/1 ICP
Signed for and on behalf of BHP Laboratories Ltd. Page 19 of 58

EPA Export 26-07-2013:01:32:32



Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: K1 Surface Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/354
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 15.03 Grab X\(@‘ 0.01 mg/1 ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/1 ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.057 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 O & Grab 0.002 mg/1 ICP
Magnesium Mg 2.46 Sl Grab 0.01 mg/l ICP
Manganese Mn <0.014 RS Grab 0.014 mg/1 ICP
Potassium K 1.03 S Grab 0.10 mg/I ICP
Sodium Na 8.74 © Grab 0.03 mg/l ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate 0.06 Grab 0.01 mg/1 Photometric
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
Signed for and on behalf of BHP Laboratories Ltd. Page 20 of 58
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: K2 Surface Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/355
Date Date Date Date Red
2nd Qtr 08 N
N
Total Oxidised Nitrogen TON 0.94 QO&:Q{},:XB 0.10 mg/1 Calculated from IC
Total Alkalinity (as CaCOs) 150 JOO%@Grab 1 mg/l Titration
N
Q&
Nitrite NO, <0.1 A°@  Grab 0.10 mg/1 IC
Boron B 0.312 R Grab 0.05 mg/I ICP
Nitrate NO, 4.15 S Grab 0.10 mg/l IC
Sulphate SO, 19.53 A\OO Grab 0.20 mg/1 IC
Arsenic As <0.001 ~ Grab 0.001 mg/l ICP
Nickel Ni <0.001 3 Grab 0.001 mg/1 ICP
Signed for and on behalf of BHP Laboratories Ltd. Page 21 of 58
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: K2 Surface Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/355
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 50.15 Grab & 0.01 mg/l ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/l ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.057 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 O & Grab 0.002 mg/1 ICP
Magnesium Mg 7.44 Sl Grab 0.01 mg/l ICP
Manganese Mn <0.014 RS Grab 0.014 mg/1 ICP
Potassium K 3.37 S Grab 0.10 mg/I ICP
Sodium Na 17.83 © Grab 0.03 mg/l ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate 0.13 Grab 0.01 mg/1 Photometric
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
Signed for and on behalf of BHP Laboratories Ltd. Page 22 of 58
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: K3 Surface Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/356
Date Date Date Date Red
2nd Qtr 08 N
N
Total Oxidised Nitrogen TON 1.02 _OGkab 0.10 mg/l Calculated from IC
Total Alkalinity (as CaCOs) 133 JOO%@Grab 1 mg/l Titration
N
Q&
Nitrite NO, <0.1 A°@  Grab 0.10 mg/1 IC
Boron B 0.287 R Grab 0.05 mg/I ICP
Nitrate NO, 4.55 S Grab 0.10 mg/l IC
Sulphate SO, 27.8 A\OO Grab 0.20 mg/1 IC
Arsenic As <0.001 ~ Grab 0.001 mg/l ICP
Nickel Ni <0.001 3 Grab 0.001 mg/1 ICP
Signed for and on behalf of BHP Laboratories Ltd. Page 23 of 58
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: K3 Surface Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/356
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 47.82 Grab & 0.01 mg/l ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/1 ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.076 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 O & Grab 0.002 mg/1 ICP
Magnesium Mg 7.00 Sl Grab 0.01 mg/l ICP
Manganese Mn <0.014 RS Grab 0.014 mg/1 ICP
Potassium K 3.31 S Grab 0.10 mg/I ICP
Sodium Na 19.02 © Grab 0.03 mg/l ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate 0.14 Grab 0.01 mg/1 Photometric
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
Signed for and on behalf of BHP Laboratories Ltd. Page 24 of 58
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: K4 Surface Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/357
Date Date Date Date Red
2nd Qtr 08 N
N
Total Oxidised Nitrogen TON 0.69 QO&:Q{},:XB 0.10 mg/1 Calculated from IC
Total Alkalinity (as CaCOs) 149 JOO%@Grab 1 mg/l Titration
N
Q&
Nitrite NO, <0.1 A°@  Grab 0.10 mg/1 IC
Boron B 0.312 R Grab 0.05 mg/I ICP
Nitrate NO; 3.09 QOJ‘AQ;\\Q Grab 0.10 mg/1 IC
Sulphate SO, 70.5 A\OO Grab 0.20 mg/1 IC
Arsenic As <0.001 ~ Grab 0.001 mg/l ICP
Nickel Ni 0.001 3 Grab 0.001 mg/1 ICP
Signed for and on behalf of BHP Laboratories Ltd. Page 25 of 58
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: K4 Surface Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/357
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 65.83 Grab & 0.01 mg/l ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/l ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.061 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 O & Grab 0.002 mg/1 ICP
Magnesium Mg 7.95 Sl Grab 0.01 mg/l ICP
Manganese Mn 0.059 RS Grab 0.014 mg/1 ICP
Potassium K 3.46 S Grab 0.10 mg/I ICP
Sodium Na 17.49 © Grab 0.03 mg/l ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate 0.05 Grab 0.01 mg/1 Photometric
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
Signed for and on behalf of BHP Laboratories Ltd. Page 26 of 58
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: A2 Surface Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/358
Date Date Date Date Red
2nd Qtr 08 N
N
Total Oxidised Nitrogen TON 0.34 QO&:Q{},:XB 0.10 mg/1 Calculated from IC
Total Alkalinity (as CaCOs) 115 JOO%@Grab 1 mg/l Titration
N
Q&
Nitrite NO, <0.1 A°@  Grab 0.10 mg/1 IC
Boron B 0.289 s Grab 0.05 mg/1 ICP
Nitrate NO, 1.52 S Grab 0.10 mg/l IC
Sulphate SO, 11.89 A\OO Grab 0.20 mg/1 IC
Arsenic As <0.001 ~ Grab 0.001 mg/l ICP
Nickel Ni <0.001 3 Grab 0.001 mg/1 ICP
Signed for and on behalf of BHP Laboratories Ltd. Page 27 of 58
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: A2 Surface Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/358
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 35.36 Grab & 0.01 mg/l ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/l ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.161 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 O & Grab 0.002 mg/1 ICP
Magnesium Mg 4.75 Sl Grab 0.01 mg/l ICP
Manganese Mn <0.014 RS Grab 0.014 mg/1 ICP
Potassium K 2.33 S Grab 0.10 mg/I ICP
Sodium Na 14.18 © Grab 0.03 mg/l ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate 0.17 Grab 0.01 mg/1 Photometric
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
Signed for and on behalf of BHP Laboratories Ltd. Page 28 of 58
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: SW1 Surface Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/359
Date Date Date Date Red
2nd Qtr 08 N
N
Total Oxidised Nitrogen TON 0.52 QO&:Q{},:XB 0.10 mg/1 Calculated from IC
Total Alkalinity (as CaCOs) 126 JOO%@Grab 1 mg/l Titration
N
Q&
Nitrite NO, <0.1 A @ Grab 0.10 mg/1 IC
Boron B 0.314 R Grab 0.05 mg/I ICP
Nitrate NO; 2.31 QOJ‘AQ;\\Q Grab 0.10 mg/1 IC
Sulphate SO, 24.32 A\OO Grab 0.20 mg/1 IC
Arsenic As <0.001 ~ Grab 0.001 mg/l ICP
Nickel Ni <0.001 3 Grab 0.001 mg/1 ICP
Signed for and on behalf of BHP Laboratories Ltd. Page 29 of 58
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: SW1 Surface Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/359
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 41.8 Grab X\(@‘ 0.01 mg/1 ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/1 ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.197 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 O & Grab 0.002 mg/1 ICP
Magnesium Mg 472 Sl Grab 0.01 mg/l ICP
Manganese Mn <0.014 RS Grab 0.014 mg/1 ICP
Potassium K 3.06 S Grab 0.10 mg/I ICP
Sodium Na 10.81 © Grab 0.03 mg/l ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate 0.06 Grab 0.01 mg/1 Photometric
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
Signed for and on behalf of BHP Laboratories Ltd. Page 30 of 58
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: SW2 Surface Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/360
Date Date Date Date Red
2nd Qtr 08 N
N
Total Oxidised Nitrogen TON 0.44 QO&:Q{},:XB 0.10 mg/1 Calculated from IC
Total Alkalinity (as CaCOs) 100 JOO%@Grab 1 mg/l Titration
N
Q&
Nitrite NO, <0.1 A @ Grab 0.10 mg/1 IC
Boron B 0.354 R Grab 0.05 mg/I ICP
Nitrate NO, 1.96 S Grab 0.10 mg/l IC
Sulphate SO, 341 A\OO Grab 0.20 mg/1 IC
Arsenic As <0.001 ~ Grab 0.001 mg/l ICP
Nickel Ni 0.004 3 Grab 0.001 mg/1 ICP
Signed for and on behalf of BHP Laboratories Ltd. Page 31 of 58
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: SW2 Surface Water Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/360
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 41.63 Grab X\(@‘ 0.01 mg/1 ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/1 ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.154 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 O & Grab 0.002 mg/1 ICP
Magnesium Mg 5.72 Sl Grab 0.01 mg/l ICP
Manganese Mn <0.014 RS Grab 0.014 mg/1 ICP
Potassium K 2.88 S Grab 0.10 mg/I ICP
Sodium Na 15.21 © Grab 0.03 mg/l ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate 0.05 Grab 0.01 mg/1 Photometric
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
Signed for and on behalf of BHP Laboratories Ltd. Page 32 of 58
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: PW 02 Private Well Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/377
Date Date Date Date Red
2nd Qtr 08 &
3 ‘a\o
Total Alkalinity (as CaCOs) 105 ,boﬂ@aﬁ) 1 mg/l Titration
Total Cyanide Cn 0.001 Ooalgqp(}rab 0.001 mg/1 Colourimetrically
Residue on Evaporation 11.7 AQ\}(&) Grab 1 mg/l Evaporation
Boron B 0.189 A @ Grab 0.05 mg/I ICP
Sulphate SO, 1.02 R Grab 0.20 mg/1 IC
Arsenic As <0.001 O Grab 0.001 mg/l ICP
Nickel Ni 0.004 S Grab 0.001 mg/l ICP
Total Coliforms 42 & Grab 1 to 2419 cfu/100ml Quanti Cult
Faecal Coliforms 3 > Grab 1 to 2419 cfu/100ml Quanti Cult

Signed for and on behalf of BHP Laboratories Ltd.
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: PW02 Private Well Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/377
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 30.72 Grab X\(@‘ 0.01 mg/1 ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/1 ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.983 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 0@ Grab 0.002 mg/1 ICP
Magnesium Mg 3.85 Sl Grab 0.01 mg/l ICP
Manganese Mn 0.435 RS Grab 0.014 mg/1 ICP
Potassium K 2.16 S Grab 0.10 mg/I ICP
Sodium Na 8.77 © Grab 0.03 mg/l ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate (as P) 0.04 Grab 0.01 mg/1 Photometric
Fluoride F 0.97 Grab 0.08 mg/1 IC
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: PW 05BT Private Well Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/370
Date Date Date Date Red
2nd Qtr 08 &
3 ‘a\o
Total Alkalinity (as CaCO5) 281 OGab 1 mg/l Titration
Total Cyanide Cn <0.001 Ooalgqp(}rab 0.001 mg/1 Colourimetrically
Residue on Evaporation 28.4 AQ\}(&) Grab 1 mg/l Evaporation
Boron B 0.195 A @ Grab 0.05 mg/I ICP
Sulphate SO, 7.15 R Grab 0.20 mg/1 IC
Arsenic As <0.001 O Grab 0.001 mg/l ICP
Nickel Ni 0.005 O Grab 0.001 mg/l ICP
Total Coliforms 5 & Grab 1 to 2419 cfu/100ml Quanti Cult
Faecal Coliforms None Found > Grab 1 to 2419 cfu/100ml Quanti Cult

Signed for and on behalf of BHP Laboratories Ltd.
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: PWO05BT Private Well Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/370
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 68.72 Grab X\(@‘ 0.01 mg/1 ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/1 ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.063 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 0@ Grab 0.002 mg/1 ICP
Magnesium Mg 17.27 Sl Grab 0.01 mg/l ICP
Manganese Mn <0.014 RS Grab 0.014 mg/1 ICP
Potassium K 1.25 S Grab 0.10 mg/I ICP
Sodium Na 19.78 © Grab 0.03 mg/l ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate (as P) 0.06 Grab 0.01 mg/1 Photometric
Fluoride F 0.77 Grab 0.08 mg/1 IC
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: PW 08 Private Well Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/374
Date Date Date Date Red
2nd Qtr 08 &
3 ‘a\o
Total Alkalinity (as CaCOs) 255 ,boﬂ@aﬁ) 1 mg/l Titration
Total Cyanide Cn <0.001 Ooalgqp(}rab 0.001 mg/1 Colourimetrically
Residue on Evaporation 32 AQ\}(&) Grab 1 mg/l Evaporation
Boron B 0.214 A @ Grab 0.05 mg/I ICP
Sulphate SO, 7.39 R Grab 0.20 mg/1 IC
Arsenic As <0.001 O Grab 0.001 mg/l ICP
Nickel Ni 0.003 O Grab 0.001 mg/l ICP
Total Coliforms None Found & Grab 1 to 2419 cfu/100ml Quanti Cult
Faecal Coliforms None Found > Grab 1 to 2419 cfu/100ml Quanti Cult

Signed for and on behalf of BHP Laboratories Ltd.
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: PW08 Private Well Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/374
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 67.94 Grab X\(@‘ 0.01 mg/1 ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/1 ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.045 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 0@ Grab 0.002 mg/1 ICP
Magnesium Mg 10.4 Sl Grab 0.01 mg/l ICP
Manganese Mn <0.014 RS Grab 0.014 mg/1 ICP
Potassium K 0.94 S Grab 0.10 mg/I ICP
Sodium Na 14.67 © Grab 0.03 mg/l ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate (as P) 0.03 Grab 0.01 mg/1 Photometric
Fluoride F 0.42 Grab 0.08 mg/1 IC
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: PW 09 Private Well Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/372
Date Date Date Date Red
2nd Qtr 08 &
3 ‘a\o
Total Alkalinity (as CaCOs) 250 ,boﬂ@aﬁ) 1 mg/l Titration
Total Cyanide Cn <0.001 Ooalgqp(}rab 0.001 mg/1 Colourimetrically
Residue on Evaporation 36.8 AQ\}(&) Grab 1 mg/l Evaporation
Boron B 0.198 A @ Grab 0.05 mg/I ICP
Sulphate SO, 13.01 R Grab 0.20 mg/1 IC
Arsenic As <0.001 O Grab 0.001 mg/l ICP
Nickel Ni 0.004 S Grab 0.001 mg/l ICP
Total Coliforms 3 & Grab 1 to 2419 cfu/100ml Quanti Cult
Faecal Coliforms None Found > Grab 1 to 2419 cfu/100ml Quanti Cult

Signed for and on behalf of BHP Laboratories Ltd.
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: PW09 Private Well Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/372
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 8.33 Grab X\(@‘ 0.01 mg/1 ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/1 ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.022 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 0@ Grab 0.002 mg/1 ICP
Magnesium Mg 1.15 Sl Grab 0.01 mg/l ICP
Manganese Mn <0.014 RS Grab 0.014 mg/1 ICP
Potassium K 0.54 S Grab 0.10 mg/I ICP
Sodium Na 113.8 © Grab 0.03 mg/l ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate (as P) 0.14 Grab 0.01 mg/1 Photometric
Fluoride F 0.22 Grab 0.08 mg/1 IC
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: PW 10 Private Well Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/371
Date Date Date Date Red
2nd Qtr 08 &
3 ‘a\o
Total Alkalinity (as CaCOs) 106 ,boﬂ@aﬁ) 1 mg/l Titration
Total Cyanide Cn <0.001 Ooalgqp(}rab 0.001 mg/1 Colourimetrically
Residue on Evaporation 26.7 AQ\}(&) Grab 1 mg/l Evaporation
Boron B 0.254 A @ Grab 0.05 mg/I ICP
Sulphate SO, 25.3 R Grab 0.20 mg/1 IC
Arsenic As <0.001 O Grab 0.001 mg/l ICP
Nickel Ni 0.01 S Grab 0.001 mg/l ICP
Total Coliforms None Found & Grab 1 to 2419 cfu/100ml Quanti Cult
Faecal Coliforms None Found > Grab 1 to 2419 cfu/100ml Quanti Cult

Signed for and on behalf of BHP Laboratories Ltd.
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: PW10 Private Well Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/371
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 62.06 Grab & 0.01 mg/l ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/1 ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.027 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 0@ Grab 0.002 mg/1 ICP
Magnesium Mg 10.79 Sl Grab 0.01 mg/l ICP
Manganese Mn <0.014 RS Grab 0.014 mg/1 ICP
Potassium K 1.15 S Grab 0.10 mg/I ICP
Sodium Na 12.52 © Grab 0.03 mg/l ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate (as P) 0.12 Grab 0.01 mg/1 Photometric
Fluoride F 0.25 Grab 0.08 mg/1 IC
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: PW 11 Private Well Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/378
Date Date Date Date Red
2nd Qtr 08 &
3 ‘a\o
Total Alkalinity (as CaCOs) 235 ,boﬂ@aﬁ) 1 mg/l Titration
Total Cyanide Cn <0.001 Ooalgqp(}rab 0.001 mg/1 Colourimetrically
Residue on Evaporation 24.2 AQ\}(&) Grab 1 mg/l Evaporation
Boron B 0.198 A @ Grab 0.05 mg/I ICP
Sulphate SO, 9.45 R Grab 0.20 mg/1 IC
Arsenic As <0.001 O Grab 0.001 mg/l ICP
Nickel Ni 0.003 O Grab 0.001 mg/l ICP
Total Coliforms None Found & Grab 1 to 2419 cfu/100ml Quanti Cult
Faecal Coliforms None Found > Grab 1 to 2419 cfu/100ml Quanti Cult

Signed for and on behalf of BHP Laboratories Ltd.

Page 43 of 58

EPA Export 26-07-2013:01:32:34



Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: PWI11 Private Well Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/378
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 57.2 Grab & 0.01 mg/l ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/l ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.104 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 0@ Grab 0.002 mg/1 ICP
Magnesium Mg 10.72 Sl Grab 0.01 mg/l ICP
Manganese Mn <0.014 RS Grab 0.014 mg/1 ICP
Potassium K 0.97 S Grab 0.10 mg/I ICP
Sodium Na 15.38 © Grab 0.03 mg/I ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate (as P) 0.03 Grab 0.01 mg/1 Photometric
Fluoride F 0.27 Grab 0.08 mg/1 IC
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: PW 13 Private Well Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/375
Date Date Date Date Red
2nd Qtr 08 &
3 ‘a\o
Total Alkalinity (as CaCOs) 162 ,boﬂ@aﬁ) 1 mg/l Titration
Total Cyanide Cn <0.001 Ooalgqp(}rab 0.001 mg/1 Colourimetrically
Residue on Evaporation 22 AQ\}(&) Grab 1 mg/l Evaporation
Boron B 0.217 A @ Grab 0.05 mg/I ICP
Sulphate SO, 10.56 R Grab 0.20 mg/1 IC
Arsenic As <0.001 O Grab 0.001 mg/l ICP
Nickel Ni 0.002 S Grab 0.001 mg/l ICP
Total Coliforms 5 & Grab 1 to 2419 cfu/100ml Quanti Cult
Faecal Coliforms None Found > Grab 1 to 2419 cfu/100ml Quanti Cult

Signed for and on behalf of BHP Laboratories Ltd.
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: PW13 Private Well Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/375
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 52.45 Grab & 0.01 mg/l ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/l ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.027 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 0@ Grab 0.002 mg/1 ICP
Magnesium Mg 12.36 Sl Grab 0.01 mg/l ICP
Manganese Mn <0.014 RS Grab 0.014 mg/1 ICP
Potassium K 1.51 S Grab 0.10 mg/I ICP
Sodium Na 15.16 © Grab 0.03 mg/I ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate (as P) 0.02 Grab 0.01 mg/1 Photometric
Fluoride F 0.56 Grab 0.08 mg/1 IC
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: PW 15 Private Well Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/376
Date Date Date Date Red
2nd Qtr 08 &
3 ‘a\o
Total Alkalinity (as CaCOs) 315 ,boﬂ@aﬁ) 1 mg/l Titration
Total Cyanide Cn 0.001 Ooalgqp(}rab 0.001 mg/1 Colourimetrically
Residue on Evaporation 24.9 AQ\}(&) Grab 1 mg/l Evaporation
Boron B 0.321 A @ Grab 0.05 mg/I ICP
Sulphate SO, 4.08 R Grab 0.20 mg/1 IC
Arsenic As <0.001 O Grab 0.001 mg/l ICP
Nickel Ni 0.003 O Grab 0.001 mg/l ICP
Total Coliforms None Found & Grab 1 to 2419 cfu/100ml Quanti Cult
Faecal Coliforms None Found > Grab 1 to 2419 cfu/100ml Quanti Cult

Signed for and on behalf of BHP Laboratories Ltd.
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: PW15 Private Well Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/376
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 31.52 Grab X\(@‘ 0.01 mg/1 ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/l ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.034 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 0@ Grab 0.002 mg/1 ICP
Magnesium Mg 22.79 Sl Grab 0.01 mg/l ICP
Manganese Mn <0.014 RS Grab 0.014 mg/1 ICP
Potassium K 1.26 S Grab 0.10 mg/I ICP
Sodium Na 24.65 © Grab 0.03 mg/I ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate (as P) 0.04 Grab 0.01 mg/1 Photometric
Fluoride F 0.36 Grab 0.08 mg/1 IC
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 2) Monitoring Point / Grid Reference: PW 16 Private Well Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/1) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/373
Date Date Date Date Red
2nd Qtr 08 &
3 ‘a\o
Total Alkalinity (as CaCO5) 240 OGab 1 mg/l Titration
Total Cyanide Cn <0.001 Ooalgqp(}rab 0.001 mg/1 Colourimetrically
Residue on Evaporation 35.6 AQ\}(&) Grab 1 mg/l Evaporation
Boron B 0.284 A @ Grab 0.05 mg/I ICP
Sulphate SO, 14.85 R Grab 0.20 mg/1 IC
Arsenic As <0.001 O Grab 0.001 mg/l ICP
Nickel Ni 0.003 O Grab 0.001 mg/1 ICP
Total Coliforms None Found & Grab 1 to 2419 cfu/100ml Quanti Cult
Faecal Coliforms None Found > Grab 1 to 2419 cfu/100ml Quanti Cult

Signed for and on behalf of BHP Laboratories Ltd.
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Chemical Analysis Report for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 2) Monitoring Point / Grid Reference: PW16 Private Well Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mg/l) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/04/373
Date Date Date Date
2nd Qtr 08 &
Calcium Ca 76.25 Grab & 0.01 mg/l ICP
Cadmium Cd <0.0035 Grah,” 0.0035 mg/1 ICP
Total Chromium Cr <0.01 _OGkdb 0.01 mg/l ICP
Copper Cu <0.015 &7 &Grab 0.015 mg/l ICP
Iron Fe 0.065 & & Grab 0.03 mg/1 ICP
Lead Pb <0.002 0@ Grab 0.002 mg/1 ICP
Magnesium Mg 9.5 Sl Grab 0.01 mg/1 ICP
Manganese Mn <0.014 RS Grab 0.014 mg/1 ICP
Potassium K 1.19 S Grab 0.10 mg/I ICP
Sodium Na 14.17 © Grab 0.03 mg/l ICP
Zinc Zn <0.011 & Grab 0.011 mg/1 1CP
Mercury Hg <0.0005 O Grab 0.0005 mg/1 AAS
OrthoPhosphate (as P) 0.03 Grab 0.01 mg/1 Photometric
Fluoride F 0.71 Grab 0.08 mg/1 IC
List I Organics * <0.01 Grab 0.01 mg/1 GC - MS
List II Organics * <0.01 Grab 0.01 mg/1 GC - MS
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BHP/CEM/23

TEST REPORT

Client: Cavan Co. Co BHP Ref No.: 80268
Order No.:
Date Received: 15" February 2008
Date Completed: 27" February 2008
Test Specification: Nil

Item: Corranure Landfill Site

Annual Report covering leachate monitoring at Corranure Landfill
&
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gfavan Town
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Ireland

Tel +353 61 455399
Fax + 353 61 455447

E Mail bhpcem2@bhp.ie

FTAO: Sinead Fox

For and on behalf of BHP Ltd.

Pat O’'Sullivan

Date I ssued: 13" March 2008

Test resultsrelate only to thisitem.

Thistest report shall not be duplicated except in full and with the permission of the test laboratory
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1.0 Introduction:

BHP were contracted by Cavan County Council toycaat annual environmental
monitoring of leachate at Corranure Landfill sitei@h is located outside Cavan town,
Co.Cavan. This landfill is operational and is opedaunder waste license no. 77-1,
which was issued to Cavan Co. Co. by the EPA.

This report covers leachate monitoring at the latekank and a point downstream at

Rocklands at Corranure.

2.0 Sampling

Sampling of the leachate tank and the downstreant ppRocklands occurred on the
15" of February 2008. 55
&
QY @
. . O
1. Having taken a representative sampleooﬁ@%ral sisghgrameters are time

sensitive and therefore need to be Qi‘g@%ured onesifgH, temperature,
conductivity and dissolved oxy&ég@kll meters amblrated before each site-visit.
* pHand temperatur@@rg;\%easured using a Hanna3l@(ortable pH
meter and thermogéuple The pH meter automaticaltgpensates for
temperature vasations
» Dissolved oxygen is measured using a Hanna HI §bdable oxygen
meter.
» Conductivity is measured using a Hanna HI 9033 ianatige conductivity
meter.

2. BHP operates a chain of custody system. The sasitplsheet / chain of custody
form can be found in Appendix A.

3. All samples received by the Laboratory were stdrettveen 0 and’€.
Subsequent analysis of all samples was carrieth@dcordance with Standard
Methods for the examination of water and wastewa@t Edition, 1998,
published by the American public health association

The methods and limits of detection are distethe results section.
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Parametersfor Laboratory Analysis

PARAMETER Standard Method Referer
% APHA-AWWA-WEF 20 ™ Edition

pH 450(-H'B

Temperatur 2550E

Conductivity 2510E

COD 5220C

Colout 2120E

Turbidity 2130E

Total Suspended Soli 2540C

Alkalinity 2320E

Ammonie 450(-NH3-D

TOC 5310A

Total Hardnes 2340E

Calciur 3120E

Chloride 4110E

Fluoride 4110E

Nitrate 4110E

Magnesiun 3120E

Potassiur 3120E o

Sodiun 3120E ¥

Sulphat 4110E X¥

Phosphat 4110B " &

Iron 3120E.9. &~

Aluminium 312087 &

Sio, 33208

Boror | B120E

Bariun & S120E

Cadmiun ~STXY 3120E

Chromiunr [ 3120E

Coppe & 3120E

Leac RN 3120E

Manganes & 3120E

Mercury U 3112E

Nickel 3120E

Arsenic 3120E

Zinc 3120E

Tin 3120E

Antimony 3120E

Seleniun 3120E

Cobal 3120B

Beryllium 3120E

Silver 3120E

Table 2: Table of chemical testing methods adopted by RHIBoratories

xkk APHA = American Public Health Association
AWWA = American Water Works Association
WEF = Water Environment Federation

BHP enviRONMENTAL SERVICES
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3.0 Quality Assurance

The Chemical and Environmental Monitoring laborgt@EM) operates a
rigorous approach to quality assurance. The ceeleahents of the quality
control system are outlined.
a) Chain of Custody and Client Instruction
Every sample received at BHP laboratories is ingokloy the laboratory
manager Pat O'Sullivan or by laboratory administrdtlary Hehir.
A client instruction is required to start analysis.
All samples are then given a unique BHP referencelrer before storage
between 0 and’C.
b) Training and Competence
All analysts conducting work at BHP are fuIIy trath Training involves
demonstration of accuracy and precision gf%\nalfdlsanalysts are
subject to periodic reviews in their Qsag&ng Athining is fully

documented and retrievable. o&’? S

c) Validation (\Q\\’“&&
BHP procedures are suﬁé&ed to a rigorous vatidatihich includes the

following; ) Q\Q

- Evaluation of |Q§trument detection limits and lisndf detection.

- Evaluationgfoperator characteristics includingshiprecision and
uncertainty of measurement.

- Demonstration of Linearity.

- Evaluation of the standard error on the mean aatliation of any
systematic biases.

- Evaluation of total uncertainty and uncertainty dpets.

- Evaluation of the uncertainty in measurement &gallatory limit.

- Demonstration of repeatability.

- Evaluation of Matrix effects.

BHP enviRONMENTAL sERVICES Page 5 of 20
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d) Quality Control (Skewhart) Charts
Analysis in the CEM laboratory is monitored usirantrol charts. Each
analysis will have at least 3 charts monitoring;
- Certified Reference Material recovery
- Precision of analysis
- Accuracy of analysis
Batchs of analyses are rejected if any of the cbotrarts indicate a loss in
control.

e) Interlaboratory Testing
The CEM laboratory are members of the W.R.C Aquekl!8cheme. The
Laboratory also participates in the Environmentakéttion Agency's
Intercalibration Programme and is listed on tfierfayés Register of
Quality Approved Testing Laboratorieqs@ W
The Laboratory participates on z%g&r\énnual basteeénBritish Gas

Interlaboratory Proficiency S&ﬁ’g@es for the analp$icontaminated soils

and waters. é’,\\ é
GO
NG)
S
*\“OQ
é\\o
s
4.0 Results

The results are presented in the following tables.

BHP enviRONMENTAL sERVICES Page 6 of 20
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Chemical AnalysisReport for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 3) Monitoring Point / Grid Reference: L eachate Tank L eachate Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mgll) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/02/526
Date Date Date Date Rd
15/02/2008 O
pH 7.41 Grab " 0-14 Electrochemical
Temperature °C 13.2 1/@@5@ -5°C t0 100°C Electronic Thermocouple
Electrical Conductivity ECuScm’™ 5270 &b 1.0uScm™ Electrochemical
Ammonical Nitrogen NHg-N 128 & Grab 0.01 mg/l Photometric
> &
Total Oxidised Nitrogen TON 0.18 E Grab 0.10 mg/l Calculated from IC
RS
BOD 818 X Grab 1 mg/l El ectrochemical
Total Cyanide Cn 0.11 & Grab 0.001 mg/l Colourimetrically
COD 1500 & Grab 1 mg/l Photometric
Boron B 2.193 9 Grab 0.05 mg/l ICP
Chloride Cl 722 Grab 0.22 mg/| IC
Nitrite NO, <0.1 Grab 0.10 mg/l IC
Leachate Level - Grab M Dip Meter
Nitrate NO; 0.8 Grab 0.10 mg/l IC
Sulphate SO, 176 Grab 0.20 mg/l IC
Arsenic As 0.042 Grab 0.001 myg/l ICP
Total Coliforms 173287 Grab 1 to 2419 cfu/200ml Quanti Cult
Faecal Coliforms 6760 Grab 1 to 2419 cfu/200ml Quanti Cult

Page 7 of 20

Signed for and on behalf of BHP Laboratories Ltd.
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Chemical AnalysisReport for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 3) Monitoring Point / Grid Reference: L eachate Tank L eachate Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mgll) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/02/526
Date Date Date Date Rd
15/02/2008 O
Calcium Ca 383.4 Grah " 0.01 mg/| ICP
Cadmium Cd 0.077 o 0.0035 mygl ICP
Total Chromium Cr 0.031 G 0.01 mg/l ICP
Copper Cu 0.477 S¥ OGrab 0.015 mg/l ICP
Iron Fe 16.532 % Grab 0.03 mg/| ICP
Lead Pb 0.043 > & Grab 0.002 mg/l ICP
Magnesium Mg 103.6 N Grab 0.01 mg/| ICP
Manganese Mn 2.955 RS Grab 0.014 mg/l ICP
Potassium K 219.8 S Grab 0.10 mg/l ICP
Sodium Na 419.2 N Grab 0.03 mg/l ICP
Zinc Zn 0.132 Ed Grab 0.011 mg/l ICP
Mercury Hg <0.0005 O Grab 0.0005 mgyl AAS
Total Phosphorus 13 Grab 0.01 mg/l Photometric
Fluoride F 86 Grab 0.08 mg/| IC
Odour H,S/NH," odour Grab - Olefactory
Visual Inspection Turbid, Brown Grab - Visua
| |
Page 8 of 20

Signed for and on behalf of BHP Laboratories Ltd.
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Chemical AnalysisReport for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 3 of 3) Monitoring Point / Grid Reference: L eachate Tank L eachate Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mgll) (grab, drift etc.) or technique
;Jgfrmit of detection (LOD)
BHP Reference 08/02/526 ~(\®"
Date Date Date Date . \\0\
15/02/2008 N
PN
List | Organics * 0.303 & Grab 0.01 mg/| GC - MS
List Il Organics * <0.01 Q@ Grab 0.01 my/l GC-MS
D
Detected Organics it
Benzene 0.026 &S Grab 0.01 mg/l GC-MS
Toluene 0.137 C R Grab 0.01 mg/l GC-MS
Ethyl Benzene 0.05 S Grab 0.01 mg/l GC-MS
(o-m-p) Xylenes 0.026 &> Grab 0.01 mg/l GC-MS
Diesel Range Organics 0.064 ¢ Grab 0.01 mg/l GC-MS
Signed for and on behalf of BHP Laboratories Ltd. Page 9 of 20
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Chemical AnalysisReport for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 1 of 3) Monitoring Point / Grid Reference: Rocklands L eachate Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mgll) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/02/527
Date Date Date Date Rd
15/02/2008 O
pH 7.03 Grah " 0-14 El ectrochemical
Temperature °C 9.6 1/@@5@ -5°C t0 100°C Electronic Thermocouple
Electrical Conductivity ECuScm’™ 4310 &b 1.0uScm™ Electrochemical
Ammonical Nitrogen NHg-N 157 & Grab 0.01 mg/l Photometric
> &
Total Oxidised Nitrogen TON 0.2 E Grab 0.10 mg/l Calculated from IC
RS
BOD 1279 X Grab 1 mg/l El ectrochemical
Total Cyanide Cn 0.169 & Grab 0.001 mg/l Colourimetrically
COD 5900 & Grab 1 mg/l Photometric
Boron B 0.792 9 Grab 0.05 mg/l ICP
Chloride Cl 364.9 Grab 0.22 mg/| IC
Nitrite NO, <0.1 Grab 0.10 mg/l IC
Leachate Level - Grab M Dip Meter
Nitrate NO; 0.9 Grab 0.10 mg/l IC
Sulphate SO, 33.7 Grab 0.20 mg/l IC
Arsenic As 0.034 Grab 0.001 myg/l ICP
Total Coliforms 251920 Grab 1 to 2419 cfu/100ml Quanti Cult
Faecal Coliforms 7940 Grab 1 to 2419 cfu/100ml Quanti Cult
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Chemical AnalysisReport for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 2 of 3) Monitoring Point / Grid Reference: Rocklands L eachate Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mgll) (grab, drift etc.) or technique
Limit of detection (LOD)
BHP Reference 08/02/527
Date Date Date Date Rd
15/02/2008 O
Calcium Ca 482.8 Grah " 0.01 mg/| ICP
Cadmium Cd 0.023 o 0.0035 mygl ICP
Total Chromium Cr <0.01 G 0.01 mg/l ICP
Copper Cu 0.399 S¥ OGrab 0.015 mg/l ICP
Iron Fe 7.818 % Grab 0.03 mg/| ICP
Lead Pb 0.052 > & Grab 0.002 mg/l ICP
Magnesium Mg 115.2 N Grab 0.01 mg/| ICP
Manganese Mn 2.25 RS Grab 0.014 mg/l ICP
Potassium K 219.2 S Grab 0.10 mg/l ICP
Sodium Na 423.7 N Grab 0.03 mg/l ICP
Zinc Zn 0.082 Ed Grab 0.011 mg/l ICP
Mercury Hg <0.0005 O Grab 0.0005 mgyl AAS
Total Phosphorus 6 Grab 0.01 mg/l Photometric
Fluoride F 100.4 Grab 0.08 mg/| IC
Odour H,S/NH," odour Grab - Olefactory
Visual Inspection Turbid, Brown Grab - Visua
| |
Page 11 of 20

Signed for and on behalf of BHP Laboratories Ltd.
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Chemical AnalysisReport for Corranure Landfill Site

Client: Cavan Co. Co., Courthouse, Cavan, Co. Cavan.
Site Address: Corranure Landfill, Cavan, Co.Cavan
(Sheet 3 of 3) Monitoring Point / Grid Reference: Rocklands L eachate Monitoring
Parameter Results Sampling method Normal Analytical Range Analysis method /
(mgll) (grab, drift etc.) or technique
;Jgfrmit of detection (LOD)
BHP Reference 08/02/527 ~(\®"
Date Date Date Date . \\0\
15/02/2008 N
PN
List | Organics * 0.218 & Grab 0.01 mg/| GC - MS
List Il Organics * <0.01 Q@ Grab 0.01 my/l GC-MS
S
Detected Organics it
Benzene 0.029 &S Grab 0.01 mg/l GC-MS
Toluene 0.078 C R Grab 0.01 mg/l GC-MS
Ethyl Benzene 0.031 S Grab 0.01 mg/l GC-MS
(o-m-p) Xylenes 0.019 &> Grab 0.01 mg/l GC-MS
Diesel Range Organics 0.061 ¢ Grab 0.01 mg/l GC-MS
Signed for and on behalf of BHP Laboratories Ltd. Page 12 of 20
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5.0

Discussion/Interpretation

Leachate consists of water that has become contaminated by wastes as it
passes through a waste disposal site. It contains waste constituents that are
soluble, not retained by soil, and not degraded chemically or biochemicaly.
Some potentially harmful leachate constituents are products of chemica or
biochemical transformations of wastes. If this leachate is allowed to migrate
from the site, it may pose a threat to surrounding surface and ground waters.
Leachate composition within any landfill is unique. The characteristics of the
leachate will depend on the waste types being deposited. The principa factors
which can influence the generation of leachate include.

a) Waste composition

b) Phase of waste decomposition
C) Waste density
d) Meteorological conditions
€) Depth of landfill
f) M oisture content
0) Rate of water movement &
§é
. . Y \,f* .

The chemical composition of leachate willsvary depending on the age of the
landfill. The locations of the var|0u§ ling locations at Corranure landfill
siteareillustrated in Appendix B. Q @

& §®\

KO
The results of the chemu:@&q&é\yses for the single available leachate-sampling
points are presented in s%ﬂgn 5.
)

&

&

Page 13 of 20

EPA Export 26-07-2013:01:32:36



Anaytical Interpretation:

The biological qualities of leachate will vary with time and can be monitored
from assessing the BOD : COD ratio. The results for the 2 leachates are
presented in the table.

Leachate|.D BOD COD Ratio
Leachate Tank 818 1500 0.55
Rocklands 1279 5900 0.22

Ratios in the range of 0.4 to 0.6 are indicative that the organic matter in the
leachate is readily degradable (young/medium aged landfill). When a
BOD:COD ratio is typically in the range 0.05 to 0.2, this suggests a mature
landfill. &
&
The results for this monitoring period incLig:%e?hat the leachate in the tank is
typical of ayoung to medium aged lan {l\{o‘and is readily biodegradable while
the leachate sampled from Rocklands; re mature.
S

Both locations indicted the p@%\q@e of low levels of Petroleum and Diesel
Range Organics. Both Werqcﬁgﬁ in Ammonicia Nitrogen and had a typical
leachate odour. QOKQA.\\

Page 14 of 20

EPA Export 26-07-2013:01:32:36



BHP/CEM/23/A

TEST REPORT
Client: . BHP Ref No.: 80988
Oxigen Environmental Order No.:
Corranuare Landfill Date Received: 08" April 2008
Cootehill Road Date Tested: 08™ April 2008
Cavan Test Specification: Noise Monitoring
Co. Cavan Issue 3

FAO: Joan Harrington

Item: Noise survey at Noise Locations near Corranure Landyfill located at
Corranure, Co. Cavan.

For and on behalf of BHP Ltd.

Rachel Lenihan

Date Issued: 21* July 2008
Supplement to report No. N/A

Analysing
Testing
Consulting
Calibrating

BHP

New Road
Thomondgate

Limerick

Ireland

Tel +353 61 455399
Fax + 353 61 455447

E Mail bhpcem2 @bhp.ie

Test results relate only to this item.  This test report shall not be duplicated except in full and with the permission of the test laboratory

BHP cEM Laboratory

EPA Export 26-07-2013:01:32:36



1.0
2.0
3.0
4.0

5.0

6.0

Appendix A: Map showing noise sensitive locations
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Appendix B: Photographs indicating noise r%giﬁgb&%ng locations
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1.0  Scope of survey

At the request of Oxigen Environmental Ltd., BHP undertook noise monitoring at
their landfill in Corranure, Co. Cavan. The purpose of this survey was to provide
Oxigen Environmental with the noise data and analysis required as part of their
licence requirements.

This report deals with nine noise locations in and around the landfill in Corranure.

2.0 Survey approach

A Cirrus 831A Type 1 sound level meter was used to monitor noise levels and to
carryout 1/3 octave frequency analysis.

30-minute daytime levels were measured at 9 noise locations. These locations were
labelled NSL1, NSL2, NSL3 (B3), NSL4, NSL5 (B1), NSL6, NSL7, B4 and B2, and

are identified on the map included in Appendix A. K4
&
\{\
Appendix B contains photographs of noise momt(\)pgg%qmpment at each monitoring
point. éz? \O\
K @@6
5%
. S
3.0 Date of sampling ché“o**
<<O \\q

Monitoring was carried on the OS\I’C%Qf April 2008. The weather was dry, calm and

sunny. Wind speeds were less Qg:r\an 2.0 m/s at all locations.
$
QO

4.0 Results

4.1 Noise levels:

Levels are presented on the following pages.

BHP CEM Laboratory 3
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Day-time Measurements - Noise Sensitive Locations — Corranure Landfill (08th April 2008)

Location Sampling Duration Laro La1o Laogo Wind speed Sampling notes
Interval (mins) dB DB dB m/s
NSL1 1708-1738hrs 30 50.7 52.0 41.3 0.1-1.5 Machinery working around landfill is
between 40 and 50 dB. Traffic from the
main road can be heard intermittently up
to 50dB.
NSL2 1400-1430hrs 30 69.8 73.8 45.3 & 0.1-0.5 Traffic on R188 is main noise source at
4> 60-70dB up to 85dB at times. Little
& audible activity from the landfill.
NSL3 (B3) | 1439-1509hrs 30 68.7 72.6 416 0.1-0.5 | Traffic on R188 is main noise source~70-
05%,8\ 85dB. In absence of traffic landfill
Q§?@\’\ activity cannot be heard.
NSL4 1321-1351hrs 30 58.1 58.3@\%&‘ 45.0 0.1-0.5 Slurry tanker operating near landfill
&&° discharging up to 60dB until 1327. 4
on@\q trucks (~75dB) passed during monitoring.
NSL5 (B1) | 1138-1208hrs 30 57.1 6\@6.4 46.9 0.1-1.0 Road traffic ~60-70dB. 2 horns went off
@f“ during monitoring period reaching up to
o 80dB.
NSL6 1526-1556hrs 30 45.8 46.7 39.0 0.1-0.5 Landfill audible in distance between 40-
50dB generally. Some bird song up to
45dB.
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Day-time Measurements - Boundary Locations — Corranure Landfill (08™ April 2008)

Location Sampling Duration LAEQ La1o Laoo Wind speed Sampling notes
Interval (mins) dB DB dB m/s
B4 1007-1037hrs 30 39.2 41.7 29.8 0.1-1.5 Landfill activity was not audible at this
location. There was no significant noise
4 & during monitoring. Birdsong up to 55dB
& intermittently.
B2 1057-1127hrs 30 57.9 58.9 g@@“ 0.1-2.0 Landfill activity is audible between 50
oafi@\o and 60dB. A pump housed in a large
Q§Q@\}\ square container was running between
S 1114-1116 bringing the level to 62dB.
NSL7 1620-1650hrs 30 47.6 5@&\1@“ 42.8 0.1-2.0 | 2 cars passed during monitoring reaching
Qo‘\%«\q up to 60 dB. Traffic noise from bypass is
,\QOQ at a constant 45-50 dB. Landfill activity
@{\\O was not audible at this location.
s
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4.2 Broadband Analysis:

a0

-

Leq dB(&)

17:06:54 17:08:58 17:11:14 171330 171545 1TA&01 172017 172233 17:24:49 172704 17:2320 17:31:38 17:3352 17.36:08
Time

Fig 1: Broadband Analysis for Monitoring location NSLI.

a0

a0

7o-4H

Leq dB(4)

fus]
LT

so-t-1---}

40-

a0 . L M . L 4 M - H
14.01:55 14:03:59 1406:15 140531 141046 141302 141518 1417:34 141350 142205
Time

Fig 2: Broadband Analysis for Monitoring location NSL2.

142421 14:26:37 142853 14:31:09

BHP cEM Laboratory

EPA Export 26-07-2013:01:32:36



a0

& P T P

T

Leq dBCA)

=]
LT

iy

40-

143310 14:41:14 144330 144546 144501 145017 14:5233 145449 145705 145320 1501:36 150352 150608 150524
Time

Fig 3: Broadband Analysis for Monitoring location NSL3(B3).
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Titne:
Fig 4: Broadband Analysis for Monitoring location NSL4.
BHP CEM Laboratory 8
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a0

70 : : _:"_ . ' . . ' .

Leq dB(2)
[nx]
l?

-

40-
173

5:43 11:40:47 11:4303 11:4519 11:47:34 11:4%:50 11:5206 11:54:22 11:56:38 11:58:53 12:01:09 120325 120541 120757
Time

Fig 5: Broadband Analysis for Monitoring location NSL5 (B1).
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Leq dB;a)
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15:25:22 15:27:26 152942 15:31:58 15:34:13 153623 153845 1541:01 154317 154532 154748 15:50:04 155220 155436

Time

Fig 6: Broadband Analysis for Monitoring location NSL6.
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Leq dBi &)

% OSUSUOS SUUEUUNS SUUUUUUS SEVUUUU SUUUUUN: SOUUSUS SUUUUUS WUUUUUR SUUUUUUS SUUUUUUS SSUUUU SUUUUSE SO
A00&E3Z 101038 101255 1131 101726 101942 102158 102414 1026:30 1002845 103001 13317 10:3333 1003748
Titne:
Fig 7: Broadband Analysis for Monitoring location B4.
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Fig 8: Broadband Analysis for Monitoring location B2.
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Fig 9: Broadband Analysis for Monitoring location NSL7.
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1S:

4.3 Frequency (1/3 Octave) Analys

1kHz 16kHz Qé/.kHz 4kHz B3kHz 10kHz 16kHz

100Hz 160Hz 230Hz 400Hr B30Hz

B3Hz

40 Hz

23 Hz

70

4kHz G3kHz 10kHz 16kHz

1.6kHz 25kHz

100Hz 160Hz 250Hz 400Hz 630Hz 1kHz

63 Hz

40 Hz

25 Hz

Fig 11: 1/3 Octave Analysis for Monitoring location NSL2.
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Fig 12: 1/3 Octave Analysis for Monitoring location NSL3£B3).
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Fig 13: 1/3 Octave Analysis for Monitoring location NSL4.
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Fig 14: 1/3 Octave Analysis for Monitoring location NSLS5 (B1).
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Fig 15: 1/3 Octave Analysis for Monitoring location NSL6.
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4.4 Octave Frequency Bands:

Octave Band NSL1 | NSL2 | NSL3 | NSL4 | NSL5 NSLé6 B4 B2 NSL7
(B3) (B1)
31.5 51.2 57.7 54.0 63.7 56.1 47.8 455 57.1 47.0
63.0 51.8 43.4 58.5 64.3 54.1 42.0 40.5 58.1 49.5
125 61.9 34.4 614 45.8 45.6 38.8 28.8 54.6 43.0
250 31.0 57.3 31.3 53.7 53.5 36.1 16.3 36.4 34.8
500 37.4 34.9 53.6 35.4 42.5 29.4 24.9 38.6 33.9
1K 44.9 58.5 51.1 40.4 38.8 37.0 31.6 38.0 45.3
2K 30.1 23.5 31.7 34.8 52.6 32.5 27.7 34.8 37.0
&
4K 17.4 49.2 514 28.9 30.4 §°®21'0 19.8 26.9 32.7
SN
S
SK 9.7 18.5 9.7 9.7 co?z 8 9.7 23.6 9.7 16.4
SN
S
N
o’
S
L
R
O
,\0
&
QO
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5.0 Interpretation of results

5.1 Noise levels;

The noise limits for noise sensitive locations near Corranure landfill, Co. Cavan, are
as follows:

Daytime Limit Laeq <55dB

5.1.1 Day-time levels :

As can be seen in section 4.1, Lacq noise levels for locations NSL1, NSL7, NSL6 and
B4 are less than the day time limit of 55dBA. As can be seen in section 4.1, Laeq
noise levels for locations NSL2, NSL3, NSL4, NSLS5 (B1) and B2 are greater than the
day time limit of 55dBA. Noise monitoring points at both NSL2 and NSL3 are
located at the side of a busy road, the R188, with significant traffic passing. As such
the Lagp values are more representative of the noise emanating from the landfill. The
Lago values recorded at both of these locations were beloy he daytime noise limit of
55dBA. &

\\\ Q@
NSL4, NSL5 (B1) and B2 are located inside %@Bundary of the landfill, at the
weighbridge or at active internal act1v1ty,° d Y such are not noise sensitive locations.

&
\\o
c&&

6.0 Conclusions QOOQ\\\\Q
S\

The noise contribution made l}y&he landfill does not exceed the daytime limit of
55dBA at all noise sensitive focations. There was no evidence or any tonal or
impulsive component to the noise recorded.

BHP cEM Laboratory 1 8
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Appendix A

Site map showing noise locations
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Appendix B

Photographs of Noise Monitoring equipment on-site

during readings

&\‘3‘0&
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<<0’\ \\'\\Q
Noise mo;\fﬂ%ring equipment at NSL1
O
X
o°°§

Noise monitoring equipment at NSL2
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Noise monitoring equipment at NSL3(B3)

Noise monitoring equipment at NSL.4

BHP cEM Laboratory
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Noise monitoring equipment at NSLS

Noise monitoring equipment at NSL6

BHP cem Laboratory
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Noise monitoring equipment at NSL7

Noise monitoring equipment at B1

BHP cem Laboratory
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Noise monitoring equipment at B2

Noise Monitoring equipment at B4

BHP cem Laboratory
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1.0 Introduction

At the request of Oxigen Environmental, BHP conducted a dust-monitoring

programme at the Corranure Landfill site in Cavan, Co.Cavan.

All sampling and analysis was conducted in accordance with Germany Standard VDI
2119 using Bergerhoff dust deposition gauges. Details of sampling procedures are

given in the bulk of the report.

The EPA Publication ‘draft guidelines on the information to be contained in

environmental impact statements’ has been used as a reference for this report.

2.0 Sampling

&.
The sampling was carried out in accordance with V§3119 Part 2 using Bergerhoff
dust deposition gauges. The gauges were in pl§§,‘é@s0m the 13/06/08-08/07/08.

S \\
QQ%&&)
2.1 Sampling Locations &Qgi‘\ \@é
The gauges were all placed at gw@ievel The locations of the sampling sites are
presented in appendix 1. Photggraphs of the dust gauges on site are presented in

OQ

appendix 2. S
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2.2 Quality Control
The Chemical and Environmental Monitoring laboratory (CEM) operates a rigorous
approach to quality assurance. The central elements of the quality control system are
outlined.
a) Chain of Custody and Client Instruction
Every sample received at BHP laboratories is inspected by the laboratory
manager Pat O'Sullivan or by site manager Paul O’ Sullivan.
A client instruction is required to start analysis.
All samples are then given a unique BHP reference number before storage
between 0 and 4°C.
b) Training and Competence
All analysts conducting work at BHP are fully trained. Training involves
demonstration of accuracy and precision of analysis. All analysts are
subject to periodic reviews in their training. Al\])&raining is fully
documented and retrievable. &

¢) Validation 4?0 <

following; @Q’é\ 0\@

- Evaluation of 1nstl&ml$§ detection limits and limits of detection.

- Evaluation of ope@ffor characteristics including bias, precision and
uncertainty easurement.

- Demonstration of Linearity.

- Evaluation of the standard error on the mean and evaluation of any
systematic biases.

- Evaluation of total uncertainty and uncertainty budgets.

- Evaluation of the uncertainty in measurement at a regulatory limit.

- Demonstration of repeatability.

- Evaluation of Matrix effects.
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d) Quality Control (Skewhart) Charts
Analysis in the CEM laboratory is monitored using control charts. Each
analysis will have at least 3 charts monitoring;
- Certified Reference Material recovery
- Precision of analysis
- Accuracy of analysis
Batches of analyses are rejected if any of the control charts indicate a loss
in control.

e) Interlaboratory Testing
The CEM laboratory are members of the W.R.C Aquacheck Scheme. The
Laboratory also participates in the Environmental Protection Agency's
Intercalibration Programme and is listed on the Agency's Register of
Quality Approved Testing Laboratories. é\\\fgf

&

S

RN
The Laboratory participates on a bi-annual ngé \ﬁ\l the British Gas Interlaboratory

Proficiency Schemes for the analysis of cog&%&ﬁnated soils and waters.

&, s“@\

\°0Q
\0

&

S

EPA Export 26-07-2013:01:32:38



3.0 Results

The results are presented in the following table.

Monitoring Station Deposition (mg/mzlday)
1 82.8
2 Jar Missing on Inspection and Replaced
3 252.2
4 327.2
5 73.3

4.0 Conclusions

&.
N
All available dust monitoring locations had a lowg\r é%v%\l of deposition that the licence
O
limit of 350 mg/m?/day. (g?O &
IS
SO
N
& &
. (\& \,0
S S
L
K
5.0 References N
o&‘\
QO

1) Draft Guidelines on the information to be contained in environmental impact
statements, 2" Report 1998, Environmental Protection Agency.

2) Measurement of Particulate Precipitations: Determination of Dust
Precipitation with collecting pots made of glass (Bergerhoff Method) or
Plastic: VDI 2119: Part 2.

3) Environmental Engineers Handbook, Second Edition, David H.F. Liu and
Bela G. Liptak, Lewis, 1996.

4) Standard Methods for the examination of water and wastewater, 201 Edition,

published by the American Public Health Association, 1998.
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Appendix 2

Photographs of

Dust monitoring stations

on site

Dust monitoring location 1.

Dust monitoring location 2.
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Dust monitoring location 3.

Dust monitoring location 4.
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Dust monitoring location 5.
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1.0 Introduction

At the request of Oxigen Environmental, BHP conducted a dust-monitoring

programme at the Corranure Landfill site in Cavan, Co.Cavan.

All sampling and analysis was conducted in accordance with Germany Standard VDI
2119 using Bergerhoff dust deposition gauges. Details of sampling procedures are

given in the bulk of the report.

The EPA Publication ‘draft guidelines on the information to be contained in

environmental impact statements’ has been used as a reference for this report.

2.0 Sampling

&.
The sampling was carried out in accordance with Vl§‘3119 Part 2 using Bergerhoff
dust deposition gauges. The gauges were in plyﬁom the 13/06/08-08/07/08.

S \\
QQ‘ié&)
2.1 Sampling Locations &Qgi‘\ \@é
The gauges were all placed at gw@ievel The locations of the sampling sites are
presented in appendix 1. Photggraphs of the dust gauges on site are presented in

&

appendix 2. S
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2.2 Quality Control
The Chemical and Environmental Monitoring laboratory (CEM) operates a rigorous
approach to quality assurance. The central elements of the quality control system are
outlined.
a) Chain of Custody and Client Instruction
Every sample received at BHP laboratories is inspected by the laboratory
manager Pat O'Sullivan or by site manager Paul O’ Sullivan.
A client instruction is required to start analysis.
All samples are then given a unique BHP reference number before storage
between 0 and 4°C.
b) Training and Competence
All analysts conducting work at BHP are fully trained. Training involves
demonstration of accuracy and precision of analysis. All analysts are
subject to periodic reviews in their training. Al\])&raining is fully
documented and retrievable. &

¢) Validation 4?0 <

following; @Q’é\ 0\@

- Evaluation of 1nstl&ml$§ detection limits and limits of detection.

- Evaluation of ope@ffor characteristics including bias, precision and
uncertainty easurement.

- Demonstration of Linearity.

- Evaluation of the standard error on the mean and evaluation of any
systematic biases.

- Evaluation of total uncertainty and uncertainty budgets.

- Evaluation of the uncertainty in measurement at a regulatory limit.

- Demonstration of repeatability.

- Evaluation of Matrix effects.
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d) Quality Control (Skewhart) Charts
Analysis in the CEM laboratory is monitored using control charts. Each
analysis will have at least 3 charts monitoring;
- Certified Reference Material recovery
- Precision of analysis
- Accuracy of analysis
Batches of analyses are rejected if any of the control charts indicate a loss
in control.

e) Interlaboratory Testing
The CEM laboratory are members of the W.R.C Aquacheck Scheme. The
Laboratory also participates in the Environmental Protection Agency's
Intercalibration Programme and is listed on the Agency's Register of
Quality Approved Testing Laboratories. é\\\fgf

&

S

RN
The Laboratory participates on a bi-annual ngé \ﬁ\l the British Gas Interlaboratory

Proficiency Schemes for the analysis of cog&%&ﬁnated soils and waters.
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3.0 Results

The results are presented in the following table.

Monitoring Station Deposition (mg/mzlday)
1 82.8
2 Jar Missing on Inspection and Replaced
3 252.2
4 327.2
5 73.3

4.0 Conclusions

&.
N
All available dust monitoring locations had a lowg\r é%v%\l of deposition that the licence
O
limit of 350 mg/m?/day. (g?O &
IS
SO
N
& &
. (\& \,0
S S
L
K
5.0 References N
o&‘\
QO

1) Draft Guidelines on the information to be contained in environmental impact
statements, 2" Report 1998, Environmental Protection Agency.

2) Measurement of Particulate Precipitations: Determination of Dust
Precipitation with collecting pots made of glass (Bergerhoff Method) or
Plastic: VDI 2119: Part 2.

3) Environmental Engineers Handbook, Second Edition, David H.F. Liu and
Bela G. Liptak, Lewis, 1996.

4) Standard Methods for the examination of water and wastewater, 201 Edition,

published by the American Public Health Association, 1998.
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Appendix 2

Photographs of

Dust monitoring stations

on site

Dust monitoring location 1.

Dust monitoring location 2.

EPA Export 26-07-2013:01:32:38



Dust monitoring location 3.

Dust monitoring location 4.

EPA Export 26-07-2013:01:32:38



Dust monitoring location 5.
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1.0

2.0

Scope of Survey

At the request of Oxigen Environmental, BHP undertook a sampling and
analysis programme to monitor air emissions from the Enclosed Landfill Gas
Flare in Corranure Landfill, Co. Cavan. The purpose of this survey wasto
quantify the emissions from the plant as part of the EPA waste licence
requirements for Corranure Landfill (WL/77-2).

Particulate sampling, flue gas analysis and Total Organic Carbon (TOC)
analysis was carried out on 30" May 2008.

Survey Protocols

2.1.1 Sampling Protocols

» Temperature and velocity profiles of the emission sources were determined

before and after sampling. &
» Velocity was measured in accordance with B 2 using a pitot tube.
» Particulates were measured by Isoklnetlc F\l\I@‘atlon/Grawmetry in
accordance with BS 3405. o° d
e Carbon Monoxide, Sulphur Oxidesard nitrous oxides were measured
using aflue gas analyser (Hol LLQ%@@reenLi ne 8000)
¢ TOCs were measured usi n%@ﬁ &utoFim |1 portable FID.
&KL
<<Q\ A\\Q

The reference conditiol g‘?or concentrations of substancesin emissionsto air
from non-combusti agsources are 273K, 101.3kPa, 5% Oxygen.

BHP CEM Laboratory

Page 3
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3.0 Results

Table 3.1 Enclosed Landfill Gas Flare

Emission Parameter

Diameter

Result

Temperature

Velocity

Volume flow

Particul ates

Carbon Monoxide

Nitrous Oxides

Sulphur Dioxide

TOC

4.0 Conclusions

Air emissions from the Encl osng«Landfl Il Gas Flare at Corranure Landfill are within

the parametric limits as set do,ﬂn in EPA Waste Licence WL/77-2 apart from Carbon
Monoxide which isjust abofe the limit of 50mg/Nm? at 51mg/Nm°.

BHP CEM Laboratory

Page 4
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Appendix 3

Extracts from Waste Licence WL/77-2

C.4 Emission Limits Values for Landfill Gas Plant

Emission Point Reference numbers: to be agreed by Agency in advance.
Minimum discharge height: 3m (unless results from modelling suggests otherwise)

Parameter Flare (enclosed) Utilisation Plant
Emission Limit Value "' Emission Limit Value "
Nitrogen oxides (NOy) 150 mg—-’m‘i 300 mg:"m‘i
5 T . 3 i3
CcO 30 mg/m \o? 650 mg/m
Particulates Not applicable A & 130 mg.-"m3
Total organic carbon (TOC) 10 mg:’m" Q&A @ Not applicable
<

Note 1:  Dry gas referenced to 3% oxvgen by volume for utilisation plr@u&é\ﬁ-h oxygen by volume for flares.
P&

S
EARAAN
NS
&
RO
NG
N
< )
5\(;
)
&
s
Envirenmental Protection Agency WL/77-2 Page 31 af 39
BHP CEM Laboratory
Page 12
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D.7 Landfill Gas Combustion Plant/Enclosed Flare
Location: Utilisation plant and enclosed flare

Tahle D.7.1 Landfill Gas Utilisation Plant/Enclosed Flare Parameters and Monitoring Frequency

Inlet
Methane (CHy) % Continuons Weekly Infrared analyser/flame ionisation
viv detector/thermal conductivity
Carbon dioxide Continuous Weekly Infrared analyser/thermal
(CO3) % viv conductivity
Oxygen (02) % viv Continuous Weekly Electrochemical/thermal
conductivity

Total Sulphur Annually Annually Ion chromatography
Process 04’ ’

Parameters C"S\
Combustion Continuous M @ Temperature Probe/datalogger
Temperature on\O\

F &

Outlet . \}\Q &\?\\

Carbon monoxide Continuous S uous Flue gas analyser/datalogger
(CO) é}éJ\\' \&(\

. . (§)
Nitrogen Oxides Annually & 65\- Annually Flue gas analyser
(Nox) S
— Q
Sulphur dioxide Annua.@(}’ Annually Flue gas analyser
&
G
Environmental Protection Agency WL‘??—&)OQ Fage 35 of 39

(502)

Particulates Not applicable Annually Isokinetic/Gravimetric

TOC Annually Not applicable Flame 1onisation
Note 11 All momtoring equipment used should be intrinsically safe.
Note2:  Or other methods agreed in advance by the Agency.

BHP CEM Laboratory
Page 13
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Corranure Landfill Waste Licence Compliance Odour Management Plan

1 INTRODUCTION

Odour may be defined as that characteristic property of a substance which makes it
perceptible to the sense of smell. The perception of odour as a nuisance will depend on a
number of factors, such as the concentration of that substance in the atmosphere, the
frequency of releases, the form of the release (intermittent or continuous) and the sensitivity
of the individuals impacted. For each substance there is a limiting concentration in air below
which its odour is not perceptible. This is generally referred to the odour threshold of a

substance.

Over one hundred trace constituents have been identified in landfill gas and similarly for
leachate. Unpleasant odours are usually associated with the sulphur-containing compounds,
primarily mercaptans and sulphides. These compounds also have the lowest odour threshold
concentration making them the most likely source of unpleasant odours detected in landfill

gas. Organic acids and aldehydes may also be significant contributors to odours at landfills.
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Corranure Landfill Waste Licence Compliance Odour Management Plan

2 ODOUR GENERATION

The Waste Licence for the landfill requires that activities be carried out in a manner such that
odours do not result in significant impairment of, or significant interference with amenities or
the environment beyond the site boundary. Cavan County Council are required to inspect the
facility and its immediate surrounds for nuisances caused by odour and maintain a record to

those inspections.

Odours from a landfill may be caused by:

» Arriving and queuing refuse vehicles,

e Depositing odourous waste,

* Working face,

» Landfill gas emissions from temporary covered areas,

» Landfill gas emissions from cracked and vents in capped cells,

0&
 Excavated old waste, @é
Qo
e Landfill gas vented without combustion, O@\\;q@
\O
+  Gas well construction, o‘?i&
SN

* Leaking gas wells and collection plplegg\
* Malfunctioning flares and utlllsat ants

* Leachate collection and treatﬁﬁ@@‘t systems (e.g. uncovered lagoons or wells),
» Associated landfill actlwtlegxe .g. composting); and

*  Odour masking agents. o
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Corranure Landfill Waste Licence Compliance Odour Management Plan

3 MITIGATION/CONTROL MEASURES

The following mitigation measures should be implemented to eliminate and/or reduce odour
generation at Corranure Landfill:

« Minimise the working face,

» Daily and intermediate cover,

e Covering waste lorries delivering waste to site,

* Frequent odour assessments on and off-site,

» Effective landfill gas management system, with effectively sealed wells and pipework
and a flaring system that works efficiently,

» Effective leachate management system, with sealed wells, covered leachate storage
tank, and odour suppression dosing system, and

« Phased Landfill Restoration Plan to reduce the landfill gas being emitted by capping

cells on a phased basis.

&
N
&
D
The Leachate and Landfill Gas Managementgﬁﬂ%é\ for Corranure Landfill should be
consulted for further information. R
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Corranure Landfill Waste Licence Compliance Odour Management Plan

4 MONITORING

Odour assessments are carried out at the landfill and at off-site locations by landfill staff. The
frequency of assessments should be agreed with the EPA. An odour patrol record sheet is
used when carrying out these assessments, which is located in Appendix A of this Plan and
in Appendix 6 of the Operations Plan. Completed sheets are kept on file at the landfill site

office.

A “Davis Weather Station II” is used to record the following meterological data at the

Coranure Landfill:

e Temperature,
e Sunshine,
* Precipitation,

* Wind force and direction

&.
@
The following additional data is recorded at Clones Vy@%moer Station as per Schedule D of the
, LN
Waste Licence: Ooy?es\
R
SN
Q
»;\Oi@‘\
« Humidity, &
NS
» Atmospheric Pressure, QéQ\\\\Q
O
+  Evapotranspiration. \6\0
S

To carry out the assessment, the inspector uses his own sense of smell to try and detect
odours which may arise from the landfill. Two or more inspectors should occasionally carry
out assessments together to ensure that assessments continue to be carried out to the same
perceptions. If an inspector has a cold, sore throat, sinus trouble etc. they should not carry

out the assessment.

Inspectors should not:

» smoke or consume strongly flavoured food or drink, including coffee, for at least half
an hour before the assessment is carried out,

e consume confectionary or soft drinks immediately before and during the assessment,

« apply scented toiletries such as perfume/aftershave before or during the assessment,

* have deodorisers in the vehicle that is used for the assessment.
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Corranure Landfill Waste Licence Compliance Odour Management Plan

The assessment involves the inspector walking, as far as access allows, from each location
point, towards the site boundary of the landfill and then continuing on away from the landfill
site again. When arriving to carry out the assessment the inspector should not go straight to

the landfill site but straight to the first monitoring location.

In carrying out the assessment, the inspector should walk slowly and breathe normally. If
odour cannot be detected in this way, the inspector should periodically stand still and inhale
deeply. If odour can only be detected by inhaling deeply, the intensity should be noted as 2
(faint). If odour is detected while walking, the intensity should be recorded as at least 3. A
standard timeframe for the assessment should be used for each monitoring point (for

example 5 minutes per location).

Following the odour assessment a site inspection should be carried out seeking to trace any
observed odour back to source and to evaluate any potenti%If odour producing activities or

. S
locations. @

N &

O
Complaints directed at the landfill facility area%@jb)rded in the Complaint Form which is
contained in Appendix 10 of the Operations R?@g(‘ffor the facility in accordance with Condition
11.4 of the Waste Licence. These rec{o\;ﬁ’\@?\eets are kept on file in the landfill site office.
Complaints relating to odour can b&%@\%/sed in relation to location of complaint, time and
weather conditions. \6\

&
QO

In addition to the daily odour assessments a general weekly inspection is carried out at the

facility. A Weekly Site Inspection Form is located in Appendix 6 of the Operations Plan.
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CORRANURE LANDFILL WASTE LICENCE 77-2

ODOUR PATROL RECORD SHEET

LOCATION Wind Wind Weather Odour | Odour
(&Sensitivity) Time | Direction | Speed | Conditions | Extent | Intensity | Comments
*
1 *2 *3 *4 *5
Landfill
Anteeduff Road
Ballyhaise
Ouley
O,
Cootehill Road d
&
O
Carratober Road RO
Cavan By-Pass aé?% ¢
Cavan Town QL
O
1O
Drumalee Cross P &\é
. o S
*1  Location & Sensitivity & O *4 Odour Extent
0 None Detectable A\ OQ* 0 None
1 Remote (No housing, commercial/Industrial premises or public area within 100m \0 1 Local and Impersistent
2 Low Sensitivity (no housing, business premises or public area within 100m of A affected) 2 Impersistent but detected way from sample site
3 Moderate Sensitivity (housing business premises or public area within 100m.gf’affeceted area) 3 Persistent but localised
4 High Sensitivity (housing business premises or public area within area affeted) 4 Persistent and pervasive up to 50m from sample site
5 Ultra Sensitivity (complaints arising from residents, businesses, and users of public areas within area affected) 5 Persistent and widespread
*2 Wind Strength *5 Odour Intensity
0 Calm Smoke rises vertically 1 No detectable odour
1 Light Breeze Wind felt on face, leaves rustle 2  Faint odour (inhale facing wind to notice odour)
2 Moderate Breeze  Raises dust, small branches are moved 3 Moderate odour (detectable with normal breathing while walking)
3 Strong breeze Large branches in motion 4 Strong odour (bearable but offensive)
4 Gale Twigs break off trees 5 Very Strong odour (unbearable)

*3 Weather Conditions
Precipitation: dry, rained recently, drizzle, raining.

Temperature: cold, cool, warm, hot.

Signed: Date:

A1
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