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1. INTRODUCTION

This is the 2015 Annual Environmental Report (AE®R)the Kilcullen Landfill Limited non-
hazardous residual landfill at Brownstown, Kilcuall€ounty Kildare. It covers the period from
the P! January 2015 to the 3December 2015.

The content is based on Schedule F of the Wasente(Reg. No. W0081-04) and the report
format follows guidelines set in the “Guidance NfiteAnnual Environmental Report” issued
by the Environmental Protection Agency (Agericyfccount is also taken of the AER Draft
Guidance Document and AER Information Templatesedsby the Agency in December
2013,

L EPA (Environmental Protection Agency) 1999 Wastehsing — Draft Guidance on Environmental
Management Systems and Reporting to the Agency

2 EPA (Environmental Protection Agency) AER DraftiGance Document 2013
1o0f19

C:\15\211_AGB\02_KilcullenLandfil\AER2015\21102@oc May 2016 (NS/JOC)



2. SITE DESCRIPTION

2.1 Site Location & Layout

The site is located in the Townland of Brownstovapraximately 2km to the north east of
Kilcullen Town.

The site layout is shown on the topographical spmeawing included in Appendix 1 and
includes: -

* Administration Block (offices, stores, canteenldts and showers);
* Weighbridges (2 No.);

*  Wheel Wash;(De commissioned)

» Capped Landfill Cells

» Security Fencing.

* Landscaped Areas

» Landfill gas utilisation compounds

2.2 Site History

KLL operates the Kilcullen Landfill under Waste krce Register Number W0081-04. KTK
Landfill was granted a Waste Licence (W0081-01)Hey Environmental Protection Agency
(EPA) in April 1999. In July 2001, KTK Landfill subitted an application for a Review of
Waste Licence W0081-01. An amended Licence, NoO8¥@2 was granted by the Agency
on 8 April 2002. In November 2004 an application ffievision of Waste Licence W0081-02
was submitted. An amended Licence, No. W0081-03grasted on 16 February 2006. This
licence was replaced on the 25th of July 2011 bstevaicence W0081-04. In March 2014 the
Waste Licence was transferred from KTK Landfill ltadKilcullen Landfill Ltd.

Acceptance of waste material ceased in Decembet 208 the site entered its closure,
restoration and aftercare phase. During 201Zjrtaécapping works were brought to practical
completion and the facility is now managed in &erafre capacity, while some top soiling and
grass seeding remain along with other decommissggoworks to be progressed over a phased
bases. A detailed site map showing all monitoloagtions at the site is presented in Drawing
KTK/602, Rev E1, Site Layout plan showing monitgriocations (Appendix 1).

2 0f 19
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2.3 Waste Activities Carried Out at the Facility

The facility is a full containment landfill, whicis designed to accept treated waste for final
disposal. The licensed waste activities are sunsedin Tables 2.1 and 2.2. The landfill is
now closed and fully capped. No waste for dispose accepted on site in 2015.

Table 2.1 Licensed Waste Disposal Activities, in accordanié the Third Schedule of
the Waste Management Act 1996 as amended

Class 1 Deposit on, in or under land (including
landfill).
Class 5 Specially engineered landfill, including

placement into lined discrete cells, which arg
capped and isolated from one another and the
environment.

Class 11 Blending or mixture prior to submissiomiy
activity referred to in a preceding paragraph|of
this Schedule.

Class 13 Storage prior to submission to any dgtivi
referred to in a preceding paragraph of this
Schedule, other than temporary storage,
pending collection, on the premises where the
waste concerned is produced.

A\1%4

Table 2.2 Licensed Waste Recovery Activities, in accordanitk the Fourth Schedule of

the Waste Management Act 1996 as amended
Class 3 Recycling or reclamation of metals and metal
compounds.
Class 4 Recycling or reclamation of other inorganic
materials.
Class 9 Storage of waste intended for submission to
any activity referred to in a preceding
paragraph of this Schedule, other than
temporary storage, pending collection, on th
premises where such waste is produced. F

2.4 Waste Received & Consigned

As the site ceased waste acceptance in Decembnzéxte was not accepted at the site. To
complete the restoration final topsoil placemen®23 nt of topsoil and subsoil were accepted
in 2015. A limited amount of leachate was tranggabto Kilcullen Landfill from Ballynagran
Landfill in 2015 for treatment following a high rdall event and leachate outlet shortage. Table
2.3 provides the details of waste received ataledify in 2015.

Table 2.3 Waste received 2015

EWC Description Tonnes Source
19 07 03 Leachate 921.940 Ballynagran Landfill 2015
17 05 04 Topsoil and 13,921 M | Various

subsall

30f19
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2.5 Report on Development and Restoration at the Site

In 2015, Kilcullen landfill completed the final ldfill capping works. There was some subsoil
placement for re-profiling before the placementagfsoil on the remaining un-grassed area of
the final cap. This involved the placement of o¥8/000 i of topsoil over a 50,000 harea

of the subsoil layer. After topsoil placement, #rea was sown with grass seed and now the
entire final landfill cap is fully seeded.

2.6 Progress and Implementation of Landscaping Programm

There was minor landscaping changes in the fadiditiwing the removal of an obsolete
office. Landscaping maintenance (grass mowing, @exdting and general site appearance
upkeep) was undertaken during 2015.

It is proposed to plant new hedgerows on the fuag@l where historic hedgerows existed, this
will be completed in accordance with the closuestaration and aftercare plan for the facility.

2.7 Programme for Public Information

Kilcullen Landfill has entered the closure phase ktill maintains a programme of
disseminating information on its facility operatsoto interested parties. Kilcullen Landfill's
community development fund made significant dometito a number of local groups during
the operation of the active landfill and in 2012 thnd ceased dispensing monies as the facility
ceased waste acceptance in 2011.

A comprehensive public information programme depetbin April 2000 continues to be used
however in a scaled down version as the site is nomoperational. The communications
programme contains 8 specific objectives:

* To promote public awareness of the Company’s diis/and environmental policies;

e To maintain an ongoing dialogue with authoritieatthave direct involvement with waste
disposal activities;

* To make available Environmental Performance Ddding to Kilcullen Landfill;

* To disseminate information relating to the operatemd management of the site as
appropriate;

e To encourage liaison between Kilcullen Landfillddacal residents and those who may be
affected by the sites operations;

e To provide general information on Waste Managenssies;

4 of 19
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* To ensure all users and customers of the site@reecsant with the requirements of the
Site Licence; and

* To ensure that all objectives are, where possibégsurable and quantifiable.

The objectives of the programme are met througtidl@ving elements as appropriate:

» Personal Contact;

* Residents Meetings/Liaison Groups;
* Information Displays;

» Site Visits;

* Published Information.

50f 19
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3. ENVIRONMENTAL MONITORING

Kilcullen Landfill implements a comprehensive emvimental monitoring programme to

assess the significance of emissions from sitgiies. The programme includes groundwater,
surface water, leachate and landfill gas monitorifidgne monitoring locations are shown in
Appendix 1.

This section presents a summary of the monitorlfagummary of all monitoring data for 2015
is included in Appendix 2.

3.1 Groundwater Monitoring

3.1.1 Groundwater Levels

Groundwater levels were monitored on a quarteriisba accordance with Schedule C
of Waste Licence Register No. W0081-04. The resafligroundwater level monitoring
were submitted to the Agency in the quarterly gowater reports. The groundwater
movement is from north to south across the site.

3.1.2 Groundwater Quality

During 2015, two (2 No.) private groundwater wellrgples were collected and analysed.
This sampling event took place in December 201%e flesults of the analysis were
reported in the Q-4 quarterly report. All residergceived copies of the results from their
respective wells. All the parameters were lowet tihe IGV or GTV. Groundwater
guality in the private wells was good and consistath previous rounds.

Groundwater quality was monitored in the on-sitenitaring wells and reported to the
Agency at quarterly intervals. The sampling wasried out in accordance with
internationally accepted techniques and controlcgaares and the analyses were
completed by a laboratory using standard and iatemmally accepted procedures.

The groundwater analysis is compared to the licepeeific trigger levels as well as the
Interim Guideline Values (IGVs) for groundwater psbed by the Agency and the
Groundwater Regulations Threshold Value (GTV) whigdre introduced in 2010 (S.I. 9
of 2010).

The IGV represent typical background or unpollutedditions; however levels higher
than the IGV may occur naturally depending on tilwal geological and hydrogeological
conditions. While the GTV’s are more appropriaielarge scale abstraction wells used
for potable supply, they can be used to assessighdicance of contamination where

6 of 19
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present in non-potable groundwater supplies. Bsx&il'Vs have not been established
for all of the parameters monitored, the relev&¥ was used for comparative purposes.

The results from the on-site monitoring wells apasistent with previous results. The
groundwater quality at the facility is influencedy bkan ongoing groundwater
contamination plume emanating from the adjacertigdigriined Silliot Hill landfill.

The quality of the water in both private wells sngrally good and shows no impacts
associated with the landfill facility.

3.2 Surface Water Monitoring

Surface water monitoring was conducted at theifgaih accordance with Schedule C.3 of
Waste Licence Register No. W0081-04. The monitgpdomprised weekly visual inspections
and bi-annual sampling and analyses, which areigissd in more detail below.

321 Visual Assessment

Kilcullen Landfill carries out weekly inspection$ the surface water drainage system.
The inspections did not identify the presence of mmpact on the drainage system
associated with site activities.

3.2.2 Chemical Assessment

The surface water monitoring was conducted quartgrthe four monitoring locations

specified in the Licence and reported to the Agemtw bi-annual basis. The sampling
was carried out in accordance with internationaltgepted techniques and control
procedures, the analyses were completed by a labgraising standard and

internationally accepted procedures. The 2015ltsesme generally consistent with
previous years of monitoring. A summary of the tssare presented in Appendix 2.

3.3 Leachate

3.3.1 Leachate level results during 2015

Leachate levels are recorded every 30 minutes @ssygtem of data collection known
as DataTaker. Historically leachate levels wererta on a monthly basis however
these are now presented as a weekly average siran@e®3 of 2010 and are reported
to the Agency in a bi-annual monitoring reportsll exceedances of the 1 meter level
limit were reported to the Agency at the time otwtence. The recorded leachate
levels are in Appendix 2.

7 of 19
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3.3.2 Chemical Analysis

The monitoring programme involves the collection éesting of leachate samples from
the collection sumps and the storage tank. LP<3neasampled during the second round
of bi-annual sampling. The results for 2015 areegally consistent with the previous
year’s results.

Kilcullen Landfill operates two reverse osmosisatreent plants (RO-1 and RO-2) on-
site which treat landfill leachate before dischaggit to the Irish Water sewer. The
treated leachate is referred to as permeate anddidoharge limit is 150/day.
Concentrate from the units is re-circulated witthie waste mass, as per the agreement
with the Agency.

Kilcullen Landfill report the results of the monitog of the plants (leachate input,
permeate output and concentrate output) to the &gbknrannually and the results are in
Appendix 2.

3.4 Landfill Gas (LFG)

Landfill gas monitoring was conducted at 14 momitgrwell locations on a monthly basis
during the reporting period and the results suladito the Agency.

Accessto G3—-G7 and G14 — G16 (8 wells) was ossiple between September and November
2015 as a result of land access restriction iSEhis. was resolved for the December round of
monitoring.

Category 3 non-urgent incident reports were forwdrtb the Agency not later than 24 hours
after a landfill gas emission level value was bhegc

Potential Landfill Gas is monitored at the facildffices and buildings by an onsite continuous
monitoring system. No measured landfill gas lemedmy of the facility buildings exceeded the
above limits during 2015.

3.5 Fugitive Gas Emissions Report 2015

3.5.1 Locations and Methods

In 2015 monitoring of emissions to air was carmed at the enclosed gas Flare No. 1
(HAASE 2500) and at the gas Utilisation Plant Eegi@EO1 Air Scientific Ltd.

8 of 19
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undertook this monitoring on thé"July 2015. These reports were submitted to the
Agency throughout 2015. The emissions were bel@nitence ELV’s. The results of
the monitoring are presented in Tables 3.1 andh&l@w.

Table 3.1 Emission value results from landfill gas flare NaJuly 2015 (2,500 HAASE)
Normalised o -
. Emission Limit Value
Parameter Concentration (MgN/m?)
(mgN/md) 9
Nitrogen oxides
(NOy) 97.09 150
Sulphur dioxide
(SO 144.07
Table 3.2 Emission value results from gas utilisation endggted1 July 2015
Normalised . -
. Emission Limit Value
Parameter Concentration (MgN/md)
(mgN/md) 9
Nitrogen oxides
(NOy) 481.24 500
Carbon
Monoxide (CO) 974.31 1,400
TNMVOCs <0.08 75
Sulphur dioxide
(SO 646.21

3.6 Meteorological Monitoring

Rainfall data for 2015 was collected from the syogtations at Casement Aerodrome Table
3.1 below details summary monthly data for 2015.

Table 3.1 Rainfall Data: Casement Aerodrome — 2015

Year 2013 2015
January 69.5 63.4
February 45.2 30.5
March 63.3 56.4
April 47.5 56.2
May 52.8 96.4
June 43.2 174
July 42.7 62.5
August 62.9 67.5
September 35.1 26.2
October 100.4 39.4
November 21.2 114.3
December 104.7 206.3
Annual 688.5 836.5

9 of 19
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4. SITE DEVELOPMENT WORKS

4.1 Summary of Resource & Energy Consumption

The principal energy resources consumed at theasgtelectricity, water for potable supply,
site cleaning and dust suppression, diesel fuelhgddaulic oils. All site vehicles are fuelled
by diesel. Table 4.1 presents an estimate ofebeurces used in 2015.

Table 4.1 Resources Used On-Site

. Total Consumption
Resource Units in 2015 P
Electricity kWh 192,600
Water mains Litres 661
Diesel Litres 9,090
Hydraulic Oils Litres 100
Grease Litres 10

Kilcullen Landfill gas utilisation plant exported86 MWh of electricity to the national grid
during 2013. This is down approximately 21% on 26%gorts (11,390MWhr).

The main materials recovered at the facility dutimgreporting period were subsoil and topsoil
to complete the final capping process. Approximate),000n of subsoil and 3,921%nof
topsoil were accepted. In addition to the soiteeieed, approximately 12,000%mof topsoil
that were in on-site stockpiles were used in te®ration works. The details are listed in Table
4.2 below.

Table 4.2 Material Recovery and Electricity Production 2015
Resource Units Total in 2015
Electricity MWh 8,916
Waste Igbncatmg_oﬂ recovergd from Litres 7.800
landfill gas utilisation engines
Soil and topsoil recovered for fing

capping

m? 25,921

4.2 Proposed Site Development Works 2016

The facility is closed and not accepting waste eré€hare no site development works planned
for 2016.

10 of 19
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5. EMISSIONS

5.1 Leachate

Kilcullen Landfill discharges permeate from the eese osmosis treatment plants directly to
sewer. The volume discharged in 2015 is Table 5.1.

Table 5.1  Volume of Permeate discharged from site 2015
Type Volume
Permeate to Sewer 6,960 m

5.2 Landfill Gas

There are three landfill gas engines on site. f@ngiextracted 2,209,926nEngine 2 extracted
32,202n1 and Engine 3 was not used. Two enclosed largiilflares were installed on site in
October 2005. Flare 1 has a capacity of 2,580@aunr and Flare 2 a capacity of 1,508mour.
Flare 1 flared a total of 210,20%1im 2015. Flare 2 (a backup flare) did not ru@15.

5.3 Estimated Annual and Cumulative Quantity of Indirect Emissions to Groundwater
The potential sources of indirect emissions intmugdwater are:
* Landfill Base

The landfill site has a composite base lining systemprising a HDPE geomembrane and one
metre thick layer of compacted clay. A leak locatgurvey of the HDPE geomembrane after

placement of the drainage stone layer was compéetddlefects to the membrane were repaired
in accordance with industry standards.

» Surface Water Collection and Treatment System

Surface water from the paved access road and seskdatform is collected and discharged into

a water infiltration area. However, prior to firdischarge into the ground, surface water is
conveyed to a concrete silt settlement tank andaasCl Klargester surface water bypass
separator. The quality of the surface water diggdhdownstream of the separator is measured
quarterly at the monitoring manhole identified 8875

11 of 19
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* Treated Sewage Effluent

There is one BioCycle waste water treatment unthersite which treats the canteen and office
waste water prior to discharge into a percolati@aa

In summary as the landfill is fully contained thevidl be minimal to nil indirect emissions to
ground water.

5.4 Surface Water

Rainfall run-off from the capped areas is colledigdch series of swale drains and discharges to
peculation areas or surface water discharge pdidmfall on the roads and paned areas is
directed to the silt settlement tank before disggaRainfall on the leachate treatment area is
contained in the bunded area and pumped into tuHilizbefore treatment by reverse osmosis.

12 of 19
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6. NUISANCE CONTROL

KLL is committed to operating Kilcullen Landfill inhe best possible manner using best
available techniques to minimise impacts to tharenment and local residential neighbours.
KLL welcomes communications from local residentsd aany interested parties and all
reasonable and practical measures will be impleadettt eliminate or minimise any issues or
nuisances. All nuisance control measures contiausetimplemented so as to ensure licence
compliance.

6.1 Vermin Control

An external contractor is employed for vermin cohin the gas utilisation plant and site staff
maintain vermin control in the offices and leachta¢@atment facility. Since the closure of the
site the requirement for bird control has ceased.

13 of 19
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7. ENVIRONMENTAL INCIDENTS AND COMPLAINTS

7.1 Incidents

In total there were thirteen (13 No.) reportableidents in the reporting period. These were
reported to the Agency as soon as the licenseaetded and did not cause any environmental
impacts. One (1 No.) related to a leachate lexe¢edance, two (2 No.) related to transducer
failures and ten (10 No.) to perimeter gas;@Xceedances.

7.2 Register of Complaints

There was one complaint was received in regarddtuofor a resident in Kilcullen, upon
investigation it was deemed not to be related édaleility, the complainant was contacted and
satisfied with the outcome of the investigation.

14 of 19
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8. ENVIRONMENTAL MANAGEMENT SYSTEM

8.1 Management Structure

The Management Structure as required by Conditiarl 2f the waste licence the licensee
employs a suitably qualified and experienced fgcilA summary of the management structure
is presented below.

8.1.1 Ste Management Structure

The day to day management of the facility and supien of waste activities are the

responsibility of KLL, the facility Manager, nomiteal Deputy Manager(s) and the site
operatives. The positions and names of the peratrs provide management and
supervision are set out below: -

» Directors, Alan Cousins and Tim Hodnett
» Landfill Manager, Tomas Fingleton
» Assistant Landfill Manager, Thomas Finnegan

* Site Caretaker, Dominic Talbot

8.1.2 Responsihilities

Tomas Fingleton is the facility manager and henaftethe Kilcullen site on a regular
and as needs basis. Thomas Finnegan is alsoa&sdtsicility Manager at Knockharley
landfill and continues to attend the site to comdasite monitoring and other
environmental and licence compliance related faomsti Dominic Talbot is the site
caretaker and attends the site daily.

8.2 EMP

Kilcullen Landfill implemented an Integrated Managent System (IMS) in accordance with

the requirements of Occupational Health and Safesessment Series (OHSAS) 18001:2007
and International Standard Organisation (ISO) 140014 in order to manage the Health,

Safety and Environmental performance of their bessnand to control health and safety risk
and to minimise their environmental aspects ancantg
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The IMS was developed for the achievement of coalinmprovement taking into the
requirements of the Waste Licence Conditions. Wién Landfill has prepared and effectively
implemented documented procedures and instructioascordance with the requirements of
both the OHSAS 18001:2007 and ISO 14001:2004.Assifieeis closed and in its aftercare
phase KLL has not pursued re-certification at tinne, but continues to maintain the system in
place.

The schedule of Objectives and Targets, includnagy tstatus for 2015 (Table 8.1), as well as
the proposed Objectives and Targets for 2016 (T@eare presented below.

8.2.1 Schedule of Objectives 2015

Table 8.1 describes the implementation of the dives and targets in the reporting
period.

8.2.2 Schedule of Objectives 2016

KLL has set a schedule of targets and objective20@6. These are presented in Table
8.2.
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Table 8.1 Schedule of Targets and Objectives 2015
Ref. Obiective Target ENV Resources Person Time Frame Progress as of
No. ) 9 Aspect Required Responsible| for Completion End of 2015.
Complete the topsoll
placement and seeding 19 External Facility before autumn| Topsoil placement and seedif
of the final cap af ™ contractors Manager 2015 completed in September 201
Kilcullen Landfill
Works
Complete installation of programme -
1 CRAMP Permanent Surfage 19 plant & labour Facility before autumn not completed
Water Management and materials.| Manager 2015 P
System Landowner
approval
Removal of surplus Management . . :
equipment and materials 1,9 and staff and Facility ongoing Removed ngghbrldgg and
. Manager external office from site.
etc. on site contractors
Continue to train stafL
on a regular basis | Management Ongoing Annual
2 Training EMS system, waste g Site Manager going . Completed and ongoing
. Team Basis
licence and Emergengy
Response.
Updated protocols with Gas
Review of protocol fof utilisation company BPS -
Lower the
. gas management, completed. Removal of exces
environmental . ) . ) .
. . review/reduction in . gas engines from site -
Impacts assoclated ... .. : Management | Assistant
3 . .. | utilisation over capacity 1,9 Jul-14 completed. VOC survey
with the Landfill in . Team Manager . :
systems on site. Zerlo capping integrity check -
the aftercare phase, _ A
. surface emission completed. Simplification of
Landfill Gas. . .
detection condensate system with tank
removal completed

Lv)
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Table 8.2

Schedule of Targets and Objectives 2016

Ref. L ENV . Person Time Frame
No. Objective Target Aspect Resources Required Responsible| for Completion Status
Complete installation of the Works programme - plant .
. Facility before autumn
permanent  Surface  Water 1,9 & labour and materials.
Manager 2016
1 CRAMP Management System Landowner approval
Removal of surplus equipmept Management and staff and Facility .
) : 1,9 ongoing
and materials etc. on site contractors Manager
Minimise the Conduct Energy Audit of
amount of natural i ; .
resources (water Facility a_npl |dent!fy .
2 ower etc.) ' | opportunities for improved 4 Management Team Site Manage®eptember 2016
P . energy efficiency in aftercare
consumed at the
. phase.
Facility.
Continue to train staff on |
3 Training regular _ba5|s In EMS system, Management Team Site Manager Ongomg_
waste licence and Emergency Annual Basis
Response. r
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9. OTHER REPORTS

9.1 Financial Provision

Under condition 12.3.3 of the site licence Kilculleandfill is required to maintain a financial
provision that is sufficient to cover all liabiks incurred whilst carrying on the activities to
which this licence relates. As part of the licetreasfer from KTK Landfill Ltd to Kilcullen
landfill Ltd, the CRAMP liability was recalculateénd agreed with the Office for
Environmental Enforcement as being €3.42M as ainlidry 2013. Financial provision, to the
satisfaction of the Board of the EPA, was thenipyilace sufficient to cover the cost of this
CRAMP liability.

As part of Condition 12.3.2, the Licensee has cetepl a fully costed Environmental
Liabilities Risk Assessment for the site. This wiment outlines the potential unknown
environmental liabilities associated with the lalhdind estimates the possible cost of these
liabilities. An environmental liability insuranceolicy has been taken out for €10M which is
more than sufficient to cover any unforeseen eeentemplated within the ELRA.

9.2 European Pollutant Release and Transfer Register

Under the European Pollutant Release and Tranggisier Regulation (EC) No. 166/2006
Kilcullen Landfill is required to submit informatiannually to the Agency. A copy of the
information submitted to the Agency via the webdahdgata reporting system is included in
Appendix 3.

9.3 Tank, drum, pipeline and bund testing and inspectia report

There was no integrity or bund testing completeldm5, but this is due and will be completed
in 2016.
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APPENDIX 1

Topographic Survey with Monitoring Locations




Figure 2.1 Kilcullen Landfill |
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APPENDIX 2

Monitoring Results 2015




Groundwater Data 2015




2015 Water Leve

Well ID o1 02 03 o4
97-4d Artesian | 115.99 116.04 Artesian
97-5d Artesian | Artesian | Artesian | Artesian
97-6d Artesian | 116.69 116.32 116.97
97-7d 117.13 116.78 116.38 117.08

BH 11d 122.02 121.57 121.3 121.93

KTK-10 117.04 116.71 116.33 116.99

KTK-11 117.04 116.71 116.34 116.96

KTK-15d 117.45 116.42 116.31 116.91

KTK-16 117.22 116.93 116.78 117.01

KTK-19 117.08 117.76 116.36 118.04

KTK-20 117.09 116.75 116.34 117.02

KTK-21 117.52 116.85 116.59 118.06




2015 BH-11D KTK-16 KTK-15D GV GTV
Parameter s Units Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Dissolved Arseni ug/l 7.€ <2.t <2.t <2.t 13.€ <2.t <2.t <2.t 211 6.2 <2.t 6.1 10 7.5
Dissolved Bariur ug/l 5C 54 51 56 19t 32¢€ 19¢ 19z 39¢ 443 408 41C 100 -
Dissolved Boro ug/l 12 17 <12 14 65 70 68 75 91¢ 882 94¢ 82¢ 1000 750
Dissolved Cadmiul ug/l <0.E <0.t 0.5 0.5 0.€ 0.€ 0.S 0.¢ <0.t <0.t 0.5 <0.t 5 3.75
Dissolved ( ug/l 135.2 132 140.2 140.% 306.t 301.t 29¢ 280.4 47.2 65.5 50.7 45 200 -
Total Dissolved ngl <15 <15 <15 <15 <15 <15 <15 <15 3.4 3.6 2.9 24 =0 375
Chromiun
Dissolved Coppt ug/l <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 30 1,500
Total Dissolved Iro ug/l <2C <2C <2C <2C <2C <2C <2C <2C 50 53 50 35 200 -
Dissolved Lea ug/l <5 <5 <5 6 <5 <5 <5 5 <5 <5 <5 <5 10 18.75
Dissolved Magnesium| mg/l 17.3 16 17.2 16.5 311 29. 34 132 241 23.2 24.9 23.3 50 -
Dissolved Manganesd uall <2 <2 <2 157 2 581 2 40 12 116 9 8| 50 -
Dissolved Mercur ug/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 0.75
Dissolved Nicke ug/l <2 <2 <2 <2 <2 20 2 5 79 75 83 77 20 15
Dissolved Potassiu mg/l 0.€ 0.¢ 1.2 K 25.€ 38.1 48 42.€ 93.¢ 92.5 132.¢ 103 5 -
Dissolved Sodiut mg/l 8.1 7.7 8.7 9.5 18.2 19 23.4 21.t 315.2 251.f 335.5 272.1 150 -
Dissolved Zin ug/l <3 5 18¢ <3 15 51 17 16 5 7 5 5 100 -
T Phosphort mg/l 1C 10 28 <5 27 14 47 27 29 3C 50 37 - -
Total Phenol ug/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.5 -
Fluoride mg/l <0.2 <0.2 <0.2 <0.2 <0.2 <0.Z <0.2 <0.2 <0.Z <0.2 <0.Z <0.2 1 -
Sulphat mg/l 9.67 14.0% 11.2% 9.9¢ 104.0 123.7¢ 123.0¢ 132.4¢ 0.6¢ 16.72 0.32 23.14 200 187.5
Chloride mg/l 11.7 11.1 10.¢ 12.1 48.4 40.€ 34.4 37.¢ 249.2 232.¢ 243 242.¢ 30 187.5
Nitrate as NO mg/l 18 3.t 16.2 12.€ 32.5 2.5 17.1 27.€ 15¢ 59.¢ 88.1 192.¢ 25 37.5
Nitrite as NO: ug/l <0.0z <0.0z <0.0z 0.6¢ <0.0z 0.4 <0.0Z 0.14 0.5 1.81 1.2 1.0¢ 0.1 0.375
Ortho Phosphat mg/l <0.0€ <0.0¢ <0.0€ <0.0¢ <0.0¢€ <0.0¢ <0.0€ <0.0¢€ <0.0¢€ 0.3¢ 0.0¢ 0.11 0.03 -
Ammo”'aczl Nitrogen & g1 <0.03 <0.03 <0.03 5.4 <0.03 0.29 0.04 0.03 154.13  150[42166.19 | 13552| 015 (()).0135;
Total é;'g‘('j'?'ty as mg/l 446 378 378 418 784 716 668 686 1052 804 85! 60p NAC -
DO mg/l 9 8 7 4 7 6 9 6 8 7 5 7 - -
Electrical Conductivity Us/cm 766 693 706 700 1479 137 383, 1373 2896 2666 3004 2679] 1,000 800-1,875
TOC mg/l <2 <2 3 11 8 10 1C 11 40 31 33 26 NAC -
Dissolved Seleniu ug/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 - -
VOCs (TICs ug/l ND ND ND = =
Semi - VOC ug/l ND ND ND - -
Pesticides M pg/l ND ND ND 0.1 -
Total Coliform 14 0 > 10( 0 -
Faecal Coliform 13 0 0 0 -




2015 97-4 97-5D 97-6 GV GTV
Parameter Units Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Dissolved Arseni ug/l 3.6 <2.t <2.t <2.t 7.1 <2.t <2.t <2.t 7.4 <2.t <2.t <2.t 10 7.5
Dissolved Bariur ug/l 28 31 3€ 29 12€ 84 81 101 98 10C 99 99 100 -
Dissolved Boro ug/l 13 21 17 20 13C 59 57 73 53 52 47 47 1000 750
Dissolved Cadmiul ug/l <0.E <0.t <0.t <0.t <0.t <0.t <0.t <0.t <0.t <0.t 0.5 <0.t 5 3.75
Dissolved ( ug/l 109.t 110.Z 118.€ 105.2 154.¢ 148.% 148.2 142.5 147 148.2 154 142.7 200 -
Total Dissolved ug/l <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <1 s<1| 30 375
Chromiun
Dissolved Coppt ug/l <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 30 1,500
Total Dissolved Iro ug/l <2C <2C 28 <2C <2C <2C <2C <2C <2C <2C <2C <2C 200 -
Dissolved Lea ug/l <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 10 18.75
Dissolved Magnesiu mg/l 5.¢ 5.5 5.¢ K 18.€ 15.¢ 16.€ 17.1 18.€ 17.1 18 17.2 50 -
Dissolved Mangane ug/l <2 <2 562 <2 <2 <2 <2 <2 <2 <2 <2 <2 50 o
Dissolved Mercur ug/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 0.75
Dissolved Nicke ug/l <2 <2 <2 <2 4 <2 <2 2 <2 <2 <2 <2 20 15
Dissolved Potassiu mg/l <0.1 <0.1 1.€ 0.1 4.1 1.6 2 2.5 1.7 1.7 1.6 1.€ 5 -
Dissolved Sodiut mg/l 2 2.2 2.6 1. 56.1 27.¢ 30.¢ 36.¢ 20.7 19.7 21.2 20.4 150 -
Dissolved Zin ug/l <3 <3 4 <3 <3 <3 4 <3 <3 <3 5 <3 100 -
T Phosphort mg/l 5 <5 18 10 11 23 31 10 12 13 13 12 - -
Total Phenol ug/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.5 -
Fluoride mg/l <0.2 <0.Z <0.2 <0.2 <0.2 <0.Z <0.2 <0.2 <0.Z <0.2 <0.Z <0.2 1 -
Sulphat mg/l 3.52 3.8% 4.32 3.28 40.71 16.32 16.01 17.5¢ 16.4¢ 20.1¢ 17.7¢ 18.61 200 187.5
Chloride mg/l 2.8 3 3.€ 1.5 60 37.1 37 47.2 30.5 29.€ 28.2 32.1 30 187.5
Nitrate as NO mg/l 5.4 3.8 0.7 .3 11.€ 11.¢ 13.2 13.€ 11.2 9.3 12 11.€ 25 375
Nitrite as NO: ug/l <0.0z <0.02 0.0¢ <0.02 <0.02 0.02 0.04 <0.0z <0.0z <0.0z <0.0z <0.0z 0.1 0.375
Ortho Phosphat mg/l <0.0¢ <0.0€ <0.0¢ <0.0€ <0.0€ <0.0€ 0.11 <0.0€ <0.0€ <0.0¢ <0.0¢ <0.0¢€ 0.03 -
Ammo”'aczl Nitrogen & g1 <0.03 0.04 0.17 <0.03 2,57 0.04 0.03 055 03 0.3p 0. op o015 %016755
Total g‘g"g?'w & | mgn 322 300 280 264 514 398 402 438 502 414 404 43 NAC -
DO mg/l 7 8 3 8 5 8 7 3 6 9 7 7 - -
Electrical Conductivity| Us/crr 521 524 52€ 47¢ 104 862 873 902 88( 80¢ 76¢ 80¢ 1,000 800-1,875
TOC mg/l <2 <2 5 10 3 <2 3 16 <2 <2 3 1C NAC -
Dissolved Seleniu ug/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 - -
VOCs (TICs ugll ND ND ND = -
Semi - VOC ug/l ND ND ND - -
Pesticides M pgll ND ND ND 0.1 -
Total Coliform ug/l 0 0 0 0 -
Faecal Coliform pg/l 0 0 0 0 -




2015 97-7 KTK-10 KTK-11 GV GTV
Parameter s Units Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Dissolved Arseni ug/l 7 <2.t <2.E <2.E 4.2 <2.t <2.E <2.E K <2.E <2.t <2.t 10 7.5
Dissolved Bariur ug/l 72 76 81 78 38 45 46 52 76 73 58 56 100 -
Dissolved Boro ug/l 18 17 1€ 19 15 16 13 24 80 57 61 51 1000 750
Dissolved Cadmiul ug/l <0.t <0.t 0.5 0.7 <0.t <0.t <0.t 0.5 <0.t 0.5 0.8 0.€ 5 3.75
Dissolved ( ug/l 140.¢ 149.¢ 159.% 145.¢ 92.¢ 100.: 107.¢ 106.€ 160.1 172.1 159.¢ 142 200 -
Total Dissolved gl <15 <15 <15 <15 <15 <15 <15 <15 <15 <14 <1.8 <1 30 375
Chromiun
Dissolved Coppt ug/l <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 30 1,500
Total Dissolved Iro ug/l <2C <2C <2C <2C <2C <2C <2C <2C <2C <2C <2C <2C 200 -
Dissolved Lea ug/l <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 10 18.75
Dissolved Magnesiu mg/l 17.€ 17.2 18.€ 17.4 10.4 10.7 11.4 10.€ 11.€ 10.€ 3 9.2 50 -
Dissolved Mangane ug/l <2 <2 <2 <2 <2 <2 <2 2 113¢ 1357 98t 88¢ 50 -
Dissolved Mercur ug/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 0.75
Dissolved Nicke ug/l <2 <2 <2 <2 <2 <2 <2 <2 6 5 6 5 20 15
Dissolved Potassiu mg/l 0.5 0.€ 0.8 0.€ 0.2 .2 0.2 0.2 4.t 3.¢ 3.€ 3.4 5 -
Dissolved Sodiut mg/l 10.1 10 12.2 10.2 14.¢ 15.€ 16.7 15.2 23.¢ 21.¢ 22.1 22 150 -
Dissolved Zin ug/l <3 <3 <3 <3 <3 <3 11 4 3 4 5 <3 100 -
T Phosphort mg/l 1C 10 <5 10 <5 <5 7 5 11 <5 14 12 - -
Total Phenol ug/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.5 -
Fluoride mg/l <0.2 <0.2 <0.2 <0.2 <0.2 <0.Z <0.2 <0.2 <0.Z <0.2 <0.Z <0.2 1 -
Sulphat mg/l 16.4¢€ 15.82 17.12 16.7 22.7: 30.8¢ 29.61 32.9¢ 109.6¢ 118.1: 90.2¢ 86.71 200 187.5
Chloride mg/l 17.7 16.€ 17.2 18.2 21.1 19.Z 18.4 20.5 23.¢ 27.1 31.7 19.2 30 187.5
Nitrate as NO mg/l 29.5 14.2 16.1 15.¢ 3.t 5.t 7.1 K 1.2 0.7 <0.z 1.1 25 375
Nitrite as NO: ug/l <0.0z <0.02 <0.0Z <0.02 <0.02 <0.02 <0.0Z <0.02 <0.02 <0.0z 0.0Z 0.0¢ 0.1 0.375
Ortho Phosphat mg/l <0.0€ <0.0¢ 0.0€ <0.0¢ <0.0¢ <0.0¢ <0.0€ <0.0¢ <0.0¢ <0.0€ <0.0¢ <0.0€ 0.03 -
Ammo”'“;’ Nitrogen & g1 <0.03 <0.03 | <0.03 0.05 <0.03 <0.03  <0.03 <0.0 1.92 256 1.13 1.16 0.15 %01675;'
Total é;'g‘('j'?'ty &1 mgn 430 388 404 422 272 268 272 296 416 359 314 33) NAC -
DO mg/l 8 8 7 5 10 9 9 8 8 7 6 5 - -
Electrical Conductivity| Us/crr 81< 76C 851 758 563 622 60¢ 587 90z 87¢ 81¢ 78C 1,000 800-1,875
TOC mg/l <2 <2 3 17 <2 <2 <2 15 4 <2 6 11 NAC -
Dissolved Seleniu ug/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 o o
VOCs (TICs ug/l ND ND ND = =
Semi - VOC ug/l ND ND ND - -
Pesticides M ug/l ND ND ND 0.1 -
Total Coliform pgll 0 2 > 10C 0 -
Faecal Coliform pg/l 0 2 0 0 -




2015 KTK-19 KTK-20 KTK-21 GV GTV
Par ameter Units Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Dissolved Arseni ug/l 6.4 <2.t <2.t <2.t 5.¢ <2.t <2.t 2.7 8.2 <2.t <2.t <2.t 10 7.5
Dissolved Bariur ug/l 13¢ 134 142 15¢ 182 18C 172 172 73 71 68 68 100 -
Dissolved Boro ug/l 35 36 34 43 23 22 21 19 17 18 19 17 1000 750
Dissolved Cadmiul ug/l <0.t <0.t 0.5 0.7 <0.t <0.t 0.€ <0.t <0.t <0.t <0.t 0.€ 5 3.75
Dissolved ( ug/l 87.2 85.7 91.f 86.7 149.¢ 150.% 137.1 144.¢ 139.2 131.€ 140.¢ 133.% 200 -
Total Dissolved ugll <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <1 s<1| 20 375
Chromiun
Dissolved Coppt ug/l <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 30 1,500
Total Dissolved Iro ug/l <2C <2C <2C <2C <2C <2C <2C <2C <2C <2C <2C <2C 200 -
Dissolved Lea ug/l <5 <5 <5 10 <5 <5 <5 6 <5 <5 <5 <5 10 18.75
Dissolved Magnesiu mg/l 22.€ 22.L 23.4 23 29.5 28.2 29.5 28.7 11.€ 10.4 9.¢ 10.5 50 -
Dissolved Mangane ug/l 702 492 74E 834 90& 861 69€ 892 <2 <2 9 <2 50 -
Dissolved Mercur ugl/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 0.75
Dissolved Nicke ug/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 20 15
Dissolved Potassiu mg/l 14 1.5 14 1.5 R R 14 1.4 .2 0.4 0.2 0.5 5 -
Dissolved Sodiut mg/l 15 14.¢ 15.¢ 19 12.1 12.2 13.2 14.7 3.1 2. 3.2 2. 150 -
Dissolved Zin ug/l <3 <3 9 12 <3 <3 5 <3 13 <3 5 <3 100 -
T Phosphort mg/l 9 <5 9 7 8 <5 7 <5 7 6 <5 7 - -
Total Phenol ug/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.5 -
Fluoride mg/l <0.2 0.4 <0.2 0.4 <0.2 .3 <0.2 .3 <0.Z <0.2 <0.Z <0.2 1 -
Sulphat mg/l 25.9¢ 24.32 25.5 29.9¢ 67.5 66.3¢ 63.2 68.68 3.2z 3.74 2.5¢ 2.71 200 187.5
Chloride mg/l 11.2 10.¢ 10.7 11.5 16.2 15.€ 15 16.4 4.8 4.€ 3.8 4.7 30 187.5
Nitrate as NO mg/l 0.€ 0.8 5 1.4 0.8 0.7 <0.2 0.8 1.7 0.¢ 1 2 25 375
Nitrite as NO: ug/l <0.0z <0.02 <0.0Z <0.02 <0.02 0.0¢ <0.0Z <0.02 <0.02 <0.0z <0.02 <0.0z 0.1 0.375
Ortho Phosphat mg/l <0.0€ <0.0¢ <0.0€ <0.0¢ <0.0¢ <0.0¢ <0.0€ <0.0¢ <0.0¢ <0.0€ <0.0¢ <0.0¢ 0.03 -
Ammo”'aczl Nitrogen & g1 0.16 0.12 0.17 0.19 0.12 0.16 0.12 0.12 <0.0 0.0 o2 .oxo| 015 %Of;‘r;'
Total é;'g‘('j'?'ty &1 mgn 334 306 330 332 496 446 426 426 420 346 364 45p NAC -
DO mg/l 6 7 6 6 6 7 7 5 9 9 6 8 - -
Electrical Conductivity| Us/crr 628 58¢ 59¢ 51¢ 911 83¢ 811 86C 671 624 641 604 1,000 800-1,875
TOC mg/l <2 <2 <2 17 <2 <2 4 15 <2 <2 3 13 NAC -
Dissolved Seleniu ug/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 o o
VOCs (TICs ug/l ND ND ND = =
Semi - VOC ug/l ND ND ND - -
Pesticides M pg/l ND ND ND 0.1 -
Total Coliform pgll 0 4 0 0 -
Faecal Coliform ug/l 0 4 0 0 -




2015 Units Pri 1EC | Pri2CK 1GV GTV
Dissolved Arseni pg/l <2.t <2.t 10 7.5
Dissolved Bariur pg/l 36 68 100 -

Dissolved Boro pg/l 23 19 1000 750
Dissolved Cadmium pg/l <0.5 <0.5 5 3.75
Dissolved Calcium po/l 102.2 149.8 200 -
Total Dissolved
Chromiun pgll <15 <15 30 375
Dissolved Coppt ug/l 7 <7 30 1,500
Total Dissolved Iron ugll <20 <20 200 -
Dissolved Lea pg/l 5 <5 10 18.75
Dissolved Magnesiu mg/l 2.8 13.t 50 -
Dissolved Mangane pg/l 3 2 50 -
Dissolved Mercury pall <1 <1 1 0.75
Dissolved Nickel pa/l <2 <2 20 15
Dissolved Potassium mg/l 1 0.4 5 -
Dissolved Sodiut mg/l 2.7 7.8 150 -
Dissolved Zin pgll 9 5 100 -
Dissolved Phosphor mg/l 19 12 - -
Total Phenol pgll <0.1 <0.1 0.5 -
Fluoride mg/l <0.2 <0.Z 1 -
Sulphat mg/l 10.1% 10.4¢ 200 187.5
Chloride mg/l 1.¢ 12.€ 30 187.5
Nitrate as NO mg/l 1t 4.8 25 37.5
Nitrite as NO: mg/l <0.0zZ <0.0Z 0.1 0.375
Ortho Phospha mg/l <0.0¢ <0.0¢ 0.03 -
Ammo”'aczl Nitrogen & g1 <0.03 <003 | 015 |00650175
Total Alkalinity as
Caco: mg/l 230 380 NAC -
DO mg/l 5 7 - -
Electrical Conductivit uSicn 43E 69€ 1,000 800-1,875
TOC mg/l 9 5 NAC -
Dissolved Selenium ugll <3 <3 - -
VOCs (TICs ug/l ND ND - -
Semi - VOC ug/l ND ND - -
Pesticides M pg/l ND ND 0.1 -
Total Coliform pgll 0 0 0 -
E-Coli ug/l 0 0 0 -

ND - Not Detected




Surface Water Data 2015




SW4 Units | Round 1 | Round 2
CBODS mg/| <1 <1l
Zinc ug/l 1.28 <3
Mercury ug/l <0.01 <1
Nickel ug/l 5.13 <2
Manganese ug/l 187 30
Magnesium mg/| 8.18 7.3
Lead ug/l <0.02 <5
Iron ug/l 105 38
Copper ug/l - <7
Chromium ug/l <3 <15
Cadmium ug/l <0.1 <0.5
Boron ug/l 32 14
Ortho-Phosphate mg/I <0.05 <0.06
Sulphate mg/I 21.2 53.45
Sodium mg/| 18 10.4
Potassium mg/I <1 18
Phosphorous mg/I 26.5 7
Chloride mg/I 22.7 13.8
Calcium mg/I 111 117
Ammonia mg/| 0.321 0.05
TOC mg/I 11.2 10
Nitrate mg/I 117 13
Nitrite mg/| 0.06 <0.02
Akalinity mg/| 332 278
TSS mg/| 35 13
Dissolved Oxygen mg/| 4.71
Conductivity us/cm 618 550
COD mg/I 234 18
pH pH units 8 7.68




SW5 Units | Round 1 | Round 2
CBODS mg/| <1 <1l
Zinc ug/l 0.707 6
Mercury ug/l <0.01 <1
Nickel ug/l 2.59 <2
Manganese ug/l 145 46
Magnesium mg/I 7.02 8.1
Lead ug/l <0.02 <5
Iron ug/l 105 57
Copper ug/| <7
Chromium ug/l <3 <15
Cadmium ug/l <0.1 <0.5
Boron ug/l <94 <12
Ortho-Phosphate mg/I <0.05 1.14
Sulphate mg/| 48.2 119.96
Sodium mg/| 7.96 9.3
Potassium mg/| <1 0.7
Phosphorous mg/I 18 13
Chloride mg/| 16.4 184
Calcium mg/| 113 133.2
Ammonia mg/| 0.267 0.05
TOC mg/I 12.6 13
Nitrate mg/| <0.3 5.2
Nitrite mg/I <0.05 <0.02
Akalinity mg/| 288 230
TSS mg/I 115 <10
Dissolved Oxygen mg/| 6.43
Conductivity us/cm 583 653
COD mg/I 34.7 35
pH pH units 7.98 7.16




SW6 Units | Round 1 | Round 2
CBODS mg/I 6.13 <1
Zinc ug/l 143 9
Mercury ug/l <0.01 <1
Nickel ug/l 3.66 <2
Manganese ug/l 313 <2
Magnesium mg/| 8.03 6.2
Lead ug/l <0.02 <5
Iron ug/l 458 199
Copper ug/| <7
Chromium ug/l <3 <15
Cadmium ug/l <0.1 <0.5
Boron ug/l <94 <12
Ortho-Phosphate mg/I 0.064 0.07
Sulphate mg/| 82.8 104.79
Sodium mg/I 10.3 7.7
Potassium mg/| <1 1
Phosphorous mg/I 45.9 57
Chloride mg/I 195 14.8
Calcium mg/| 136 107.7
Ammonia mg/I 0.278 0.16
TOC mg/I 19.6 23
Nitrate mg/| 0.326 1.7
Nitrite mg/| <0.05 0.03
Akalinity mg/| 272 180
TSS mg/I 57 <10
Dissolved Oxygen mg/| 441
Conductivity us/cm 624 518
COD mg/I 81.1 65
pH pH units 7.65 6.85




SW7 Units | Round 1 | Round 2
CBODS mg/I <1 <1
Zinc ug/l 1.02 3.6
Mercury ug/I <0.01 <0.01
Nickel ug/l 4.83 6.47
Manganese ug/I 199 196
Magnesium mg/| 12.3 12.7
Lead ug/l <0.02 0.364
Iron ug/l <19 <19
Copper ug/l 4.4
Chromium ug/l < <3
Cadmium ug/l <0.1 0.238
Boron ug/l 38.9 56.8
Ortho-Phosphate mg/I <0.05 <0.02
Sulphate mg/| 67.6 108
Sodium mg/I 28.5 245
Potassium mg/| 2.49 3.33
Phosphorous mg/I 17.8
Chloride mg/| 34.2 39.6
Calcium mg/I 180 212
Ammonia mg/| 0.294 <0.2
TOC mg/I 7.08 9.47
Nitrate mg/| 2.16 2.02
Nitrite mg/I <0.05 0.045
Akalinity mg/| 360 418
TSS mg/I 15 2.5
Dissolved Oxygen mg/| 6.24 -
Conductivity us/cm 840 878
COD mg/I 14.3 18.7
pH pH units 7.82 8
Total Coliforms no/100mls - 25
Faecal Coliforms no/100mls - 25




Leachate Data 2015




B.LP1 Level | B.LP3 Level | B.LP6 Level B.LP1 Level | B.LP3 Level | B.LP6 Level
Week No Week No
m(Ave) m(Ave) m(Ave) m(Ave) m(Ave) m(Ave)
1 1 0.98 1.01 27 1.97 0.99 1.01
2 0.85 0.86 0.68 28 2.21 0.94 0.99
3 0.74 0.75 0.56 29 0.44 0.87 0.74
4 0.74 0.74 0.68 30 0.02 0.9 0.71
5 0.69 0.73 0.68 31 0.68 0.88 0.83
6 0.55 0.6 0.34 32 0.93 0.9 0.91
7 0.63 0.69 0.28 33 0.92 0.91 0.81
8 0.62 0.66 0.37 34 0.88 0.88 0.74
9 0.72 0.76 0.71 35 0.86 0.86 0.7
10 0.7 0.74 0.61 36 0.86 0.87 0.81
11 0.66 0.68 0.72 37 0.86 0.87 0.87
12 0.73 0.73 0.75 38 0.8 0.82 0.77
13 0.81 0.77 0.78 39 0.71 0.74 0.63
14 0.74 0.74 0.76 40 0.63 0.67 0.21
15 0.75 0.73 0.74 41 0.7 0.74 0.44
16 0.77 0.76 0.73 42 0.73 0.77 0.58
17 0.79 0.78 0.66 43 0.77 0.12 0.7
18 0.55 0.82 0.69 44 0.86 -0.73 0.85
19 0.18 0.78 0.47 45 0.9 -0.73 0.7
20 0.22 0.82 0.66 46 0.79 -0.73 0.71
21 0.19 0.8 0.83 47 0.69 -0.73 0.64
22 0.12 0.77 0.34 48 0.7 -0.73 0.62
23 0.21 0.78 0.56 49 0.65 -0.73 0.74
24 0.21 0.83 0.74 50 0.66 -0.73 0.74
25 0.27 0.84 0.82 51 0.83 -0.73 0.81
26 0.26 0.9 0.9 52 0.82 0.54 0.7

Suspected Faulty Low Level reading on Transducer
Level above 1m - exceeding waste licence limit




LP1 units Round 1 | Round 2
CBODS mg/I 119 166
Zinc ug/l 88.6
Mercury ug/| <0.01
Nickel ug/l 232
Manganese ug/| 218
Magnesium mg/| 69.9
Lead ug/l 12
Iron ug/l 2.22
Copper ug/| 155
Chromium ug/l 408
Cadmium ug/| 0.346
Boron ug/l 11,000
Ortho-Phosphate mg/I 41.2
Sulphate mg/| <40
Sodium mg/| 2,060
Potassium mg/| 626
Phosphorous mg/I 17,600
Chloride mg/l 2,010
Calcium mg/I 40
Ammonia mg/l 2,080
TOC mg/I -
Nitrate mg/l -
TSS mg/I 14
Conductivity us/cm 21,000
COD mg/I 4,490 4,390
pH pH units 8.03 7.93
cyanide mg/| 0.071
TON mg/l <2
Phenol mg/| - 0.07
Total Coliforms  |no/100mls - 13
Faecal Coliforms |no/100mls - 21




LP3 units Round 1 | Round 2
CBODS mg/I 123
Zinc ug/l 69.6
Mercury ug/| <0.01
Nickel ug/l 208
Manganese ug/| 267
Magnesium mg/| 70.7
Lead ug/l 0.824
Iron ug/l 2.33
Copper ug/| 10.1
Chromium ug/l 419
Cadmium ug/l 0.388
Boron ug/l 11,500
Ortho-Phosphate mg/I 38.5
Sulphate mg/| <40
Sodium mg/| 2,000
Potassium mg/| 614
Phosphorous mg/I 16,600
Chloride mg/l 1,980
Calcium mg/| 38.3
Ammonia mg/l 2,050
TOC mg/I 1,420
Nitrate mg/l <1.35
Nitrite mg/|
Akalinity mg/l
TSS mg/I 21
Dissolved Oxygen mg/|
Conductivity us’cm 20,500
COD mg/I 4,650
pH pH units 8.05
cyanide mg/l 0.065
TON mg/I <2
Phenol mg/l -
Total Coliforms  [no/100mls -
Faecal Coliforms [no/100mls -




L P6 units Round 1 | Round 2
CBODS mg/I 106 64.2
Zinc ug/l 58.7
Mercury ug/| <0.01
Nickel ug/l 142
Manganese ug/| 575
Magnesium mg/| 52.6
Lead ug/l 2.09
Iron ug/l 0.438
Copper ug/| 2.18
Chromium ug/l 332
Cadmium ug/| 0.161
Boron ug/l 7,030
Ortho-Phosphate mg/I 275
Sulphate mg/l <40
Sodium mg/| 1,160
Potassium mg/l 414
Phosphorous mg/I 12,200
Chloride mg/l 1,180
Calcium mg/I 80.6
Ammonia mg/l 1,340
TOC mg/I -
Nitrate mg/| -
Nitrite mg/| -
Akalinity mg/| -
TSS mg/I 59
Dissolved Oxygen mg/l -
Conductivity us’cm 12,300
COD mg/I 2,470 2,350
pH pH units 8.07 7.87
cyanide mg/l <0.05
Flouride mg/I 1.58
TON mg/| <2
Phenol mg/| - 0.04
Total Coliforms  |no/100mls - 4,700
Faeca Coliforms |no/100mls - 2,400




LP7 units Round 1 | Round 2
CBODS mg/I 125 144
Zinc ug/l 72.4
Mercury ug/| <0.1
Nickel ug/l 140
Manganese ug/| 150
Magnesium mg/| 63.96
Lead ug/l 0.603
Iron ug/l 1.93
Copper ug/l 8.49
Chromium ug/l 401
Cadmium ug/| 0.132
Boron ug/l 11,300
Ortho-Phosphate mg/I 10.8
Sulphate mg/| <40
Sodium mg/| 1,910
Potassium mg/| 598
Phosphorous mg/I 15,600
Chloride mg/l 2,070
Calcium mg/| 36.5
Ammonia mg/l 2,010
TOC mg/I 1,450
Nitrate mg/l <1.35
TSS mg/I 14
Conductivity us/cm 20,800
COD mg/I 4,620 3,840
pH pH units 8.12 8.04
cyanide mg/| 0.076
Flouride mg/l 4.73
TON mg/I <2
Phenol mg/| - 0.1
Total Coliforms  [no/100mls - 2
Faecal Coliforms [no/100mls - 2




Round 1 2015 Plant 1 Plant 2 Final
Parameter units Concentrate | Permate | Concentrate | Permate | Concentrate | Permate
TSS mg/I 100 <2 11.5 <2 92
CBODS mg/I 280 <5 317 139 36.9
TOC mg/l 2,430 <12 3,830 <6 3,540
Ammonia mg/I 3,390 48.6 7,810 18 3,760 4.39
COD mg/l 7,180 7 12,200 <7 10,900
Conductivity us/cm 32,100 738 49,200 658 44,000
Chloride mg/I 3,400 18.7 5,620 <2 11,600
Ortho-Phosphate mg/I 0.887 0.11 1.45 <0.05 -
Nitrate mg/I <0.01 <0.0677 <0.01 <0.0677 -
Methane ug/l 107 90.5 762 1,870 28.7 745
pH pH units 7.76 6.5 8.03 6.53 8.09 6.95
Round 2 2015 Plant 1 Plant 2 Final
Parameter units Concentrate | Permate | Concentrate | Permate | Concentrate | Permate
TSS mg/I 78 <2 41 356 <2
CBODS mg/I 289 <5 298 328 <1
TOC mg/I 4,260 <3 3,680 5,260 <3
Ammonia mg/I 4,650 7.11 4,590 5,310 6.35
COD mg/I 12,300 8 9,160 14,100 <7
Conductivity us/cm 42,900 789 42,600 50,800 826
Chloride mg/I 4,990 <2 4,880 6,000 <2
Ortho-Phosphate mg/I 329 <0.02 314 35.3 <0.02
Nitrate mg/I <1.35 <0.0677 <1.35 <1.35 <0.0677
Methane ug/l 39.9 314 102 11.3 42.2
pH pH units 7.82 6.44 76 7.75 7.23




Landfill Gas Data 2015




Jan-15 Feb-15 | Mar-15 [ Apr-15 May-15 Jun-15 Jul-15 | Aug-15 | Sep-15 Oct-15 | Nov-15 [ Dec-15

CH4 (Yviv) | (%viv) | (Yviv) | (%Viv) (% viv) (Yviv) | (%viv) | (%viv) | (%viv) | (%viv) | (%viv) | (%Viv)
Gl 0.1 0 0.2 0 0 0.1 0 0 0 0 0 0
G2 0.2 0 1.8 0 0 0 0 0 0 0 0 0
G3 0 0 0 0 0 0 0 0 0
G4 0 0 0 0 0 0 0 0 0
G5 0 0 0 0 0 0 0 0 0
G6 0 0 0 0 0 0 0 0 0
G7 0 0 0 0 0 0 0 0 0
G8 0 0 0 0 0 0 0 0 0 0 0 0
G9 0 0 0 0 0 0 0 0 0 0 0 0
G10 0 0 0 0 0 0 0 0 0 0 0 0
Gl1 0 0 0 0 0 0 0 0 0 0 0 0
Gl14 0 0 0 0 Inaccessible 0 0 0 0
G15 0 0 0 0 Inaccessible 0 0 0 0
G16 0 0 0 0 Inaccessible 0 0 0 0




Jan-15 Feb-15 | Mar-15 | Apr-15 May-15 Jun-15 Jul-15 | Aug-15 | Sep-15 Oct-15 | Nov-15 | Dec-15
CO2 (Yviv) | (%viv) | (%viv) | (%Viv) (% viv) (Yviv) | (%viv) | (%viv) | (%viv) | (%viv) | (%viv) | (%Viv)
Gl 0.1 3.7 9.9 0.1 13 0.2 0.6 0 0 0.2 0.8 0.1
G2 0.1 0 3.2 0 15 0 0.1 0 0 0.2 0.5 0.1
G3 2 4.6 7.1 53 4.9 34 4.4 3.8 4.2
G4 4.6 4.4 7.3 52 52 35 5 4.3 5.4
G5 14 1.6 2.6 0.7 1.7 13 0.6 1 2.7
G6 2.4 2.3 R 2 2.1 1.7 1.7 1.8 2.2
G7 3.6 2.8 5 0.8 2.7 1.7 0.9 1.4 0.3
G8 4.3 35 5 3.2 35 34 1.6 3.3 0 0.1 2.6 2.1
G9 6.8 0.6 4.4 0.1 15 34 0.2 0 0.4 0.3 4.6 0.1
G10 5.8 5.6 6.8 0 0.6 0.8 0.1 0 0.1 0.1 0.1 0.2
Gl1 3.2 2.9 3.1 0 0.5 3 0 0.1 0 0 0 0.1
Gl4 2.3 2.3 31 2.2 29 2.2 1.8 2 2.4
G15 11 2.3 1.8 2 2.2 2.1 2.3 2.1 2.9
G16 0.9 1 0.6 0.9 0.6 0.4 0.2 0.9 1.6




Jan-15 Feb-15 | Mar-15 [ Apr-15 May-15 Jun-15 Jul-15 | Aug-15 | Sep-15 Oct-15 | Nov-15 [ Dec-15
02 (Yviv) | (%viv) | (%viv) | (%Viv) (% viv) (Yviv) | (%viv) | (%viv) | (%viv) | (%viv) | (%viv) | (%Viv)
Gl 21 17.1 4.7 19.6 18.8 20.9 19.9 20.6 21.1 21.8 20.5 22.6
G2 21 21 8.36 19.9 15.6 21.5 20.4 20.7 21 20.7 20.4 22.6
G3 194 18.1 13.1 16.4 14.8 18.5 16.1 16.5 19.2
G4 17.4 17.8 134 15.2 14.7 18 15.8 16.3 18.6
G5 19.8 19.7 18.1 17.3 18.6 19.6 20 19.6 19.7
G6 10.8 19 17.6 17.8 18.6 19.6 19 19.1 20.3
G7 10.1 19.7 17.6 19.8 19.1 19.9 19.9 19.8 22.6
G8 17.7 18.6 16.2 18.2 17.6 17.6 19.8 18.3 20 20 19.6 20.9
G9 14.8 20.3 16.7 20.4 19.6 175 20.2 20.7 20.9 20 17.6 22.8
G10 16.1 15.8 14.3 20.1 20 20.2 20.1 20.7 20.2 21.1 21.6 22.5
Gl1 175 19 17.1 20.5 20.7 175 20.8 20.1 20 20 20.8 22.9
Gl4 18.7 19.3 18.2 18.7 17.5 194 19.1 19.3 21.2
G15 19.8 19.3 20.2 18.2 18.6 20.1 19.1 19.6 19.8
G16 20.4 20.2 21 19.6 20 20.7 20.2 20.2 21.6
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Sheet : Facility ID Activities

2D,
el

Environmental Protection Agency

AER Returns Workbook

Guidance to completing the PRTR workbook

PRTR Returns Workbook

18/5/2016 11:48

[ REFERENCE YEAR[2015

1. FACILITY IDENTIFICATION

Parent Company Name

Kilcullen Landfill Limited

Facility Name

Kilcullen Landfill Limited

PRTR Identification Number

W0081

Licence Number

W0081-04

Classes of Activity

No.

class_name

Refer to PRTR class activities below

Address 1

Brownstown and Carnalway

Address 2

Kilcullen

Address 3

Address 4

Kildare

Country

Ireland

Coordinates of Location

-6.71785 53.1451

River Basin District

IEEA

NACE Code

3821

Main Economic Activity

Treatment and disposal of non-hazardous waste

AER Returns Contact Name

Tomas Fingleton

AER Returns Contact Email Address

tomas.fingleton@landfills.ie

AER Returns Contact Position

Landfill Manager

AER Returns Contact Telephone Number|0867741813
AER Returns Contact Mobile Phone Number|0867741813
AER Returns Contact Fax Number|045 482629
Production Volume 0.0
Production Volume Units
Number of Installations 0
Number of Operating Hours in Year 0
Number of Employees 3

User Feedback/Comments

Methane variance due to data input error in previous year

Web Address

2. PRTR CLASS ACTIVITIES

Activity Number Activity Name

5(d) Landfills

5(c) Installations for the disposal of non-hazardous waste
5(d) Landfills

50.1 General

3. SOLVENTS REGULATIONS (S.1. No. 543 of 20

02)

Is it applicable?

Have you been granted an exemption ?

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

Is the reduction scheme compliance route being
used ?

4. WASTE IMPORTED/ACCEPTED ONTO SITE

Guidance on waste imported/accepted onto site

Do you import/accept waste onto your site for on-
site treatment (either recovery or disposal
activities) ?

| PRTR# : W0081 | Facility Name : Kilcullen Landfill

Limited | Filename : W0081_2015.xIs | Return Year : 2015 |

Page 1 of 1



Sheet : Releases to Air

4.1 RELEASES TO AIR

Link to previous years emissions data

SECTION A : SECTOR SPECIFIC PRTR POLLUTANTS

RELEASES TO AIR

AER Returns Workbook

Please enter all quantities

in this section in KGs

18/5/2016 11:43

POLLUTANT METHOD QUANTITY
| Method Used Flare 1 GEO1
A (Accidental) F (Fugitive)
No. Annex |l Name M/C/E_|Method Code Designation or Description Emission Point 1 Emission Point 2 T (Total) KG/Year KG/Year KG/Year
02 Carbon monoxide (CO) M EN 15058:2004 4.24 4959.57 4963.81 0.0 0.0
08 Nitrogen oxides (NOx/NO2) M EN 14792:2005 47.01 2449.68 2496.69 0.0 0.0
11 Sulphur oxides (SOx/SO2) M ALT TGN 21 69.76 3289.43 3359.19 0.0 0.0
Gassim model and
o1 Methane (CH4) (6] OTH monitoring data 0.0 0.0 632789.0 0.0 632789.0

* Select a row by double-clicking on the Pollutant Name (Column B) then click the delete button

SECTION B : REMAINING PRTR POLLUTANTS

POLLUTANT

RELEASES TO AIR

METHOD

Please enter all quantities

in this section in KGs

QUANTITY

No. Annex Il

Name

Method Used

[
M/C/E_[Method Code

IDesignation or Description

Emission Point 1

T (Total) KG/Year

A (Accidental) KG/Year

F (Fugitive) KG/Year

* Select a row by double-clicking on the Pollutant Name (Column B) then click the delete button

POLLUTANT

SECTION C : REMAINING POLLUTANT EMISSIONS (As required in your Licence)

RELEASES TO AIR

METHOD

0.0

Please enter all quantities

0.0

in this section in KGs

0.0

QUANTITY

0.0

Pollutant No.

Name

Method Used

[
M/C/E_[Method Code

IDesignation or Description

Emission Point 1

T (Total) KG/Year

A (Accidental) KG/Year

F (Fugitive) KG/Year

* Select a row by double-clicking on the Pollutant Name (Column B) then click the delete button

0.0

0.0

0.0

Landfill:

utilised

Please enter summary data on the
quantities of methane flared and / or

Total estimated methane generation (as per

site model)
Methane flared
Methane utilised in engine/s|

Net methane emission (as reported in Section

A above)

Additional Data Requested from Landfill operators

Kilcullen Landfill Limited

For the purposes of the National Inventory on Greenhouse Gases, landfill operators are requested to provide summary data on landfill gas (Methane) flared
o utilised on their facilities to accompany the figures for total methane generated. Operators should only report their Net methane (CH4) emission to the
lenvironment under T(total) KG/yr for Section A: Sector specific PRTR pollutants above. Please complete the table below:

Method Used
Designation or Facility Total Capacity m3|
T (Total) kg/Year M/C/E Method Code Description per hour
2125467.0, (9] OTH GasSim Lite N/A
127945.0 M OTH Facility on-site Monitoring 0.0
1364733.0; M OTH Facility on-site Monitoring 0.0
632789.0 C OTH Model and monitoring data N/A

(Total Flaring Capacity)
(Total Utilising Capacity)

| PRTR# : W0081 | Facility Name : Kilcullen Landfill Limited | Filename : W0081_2015.xls | Return Year : 2015 |

0.0

Page 1 of 1



Sheet : Releases to Waters AER Returns Workbook 3/5/2016 16:28
4.2 RELEASES TO WATERS Link to previous years emissions data | PRTR# : W0081 | Facility Name : Kilcullen Landfill Limited | Filename : W0081_2015.xIs | Return Year : 2015 | 03/05/2016 16:28
SECTION A : SECTOR SPECIFIC PRTR POLLUTANTS Data on ambient monitoring of storm/surface water or groundwater, conducted as part of your licence requirements, should NOT be submitted under AER / PRTR Reporting as t

RELEASES TO WATERS Please enter all quantities in this section in KGs

QUANTITY
Method Used
MIC/E _ [Method Code _[Designation or Description |Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year |F (Fugitive) KG/Year
0.0 0.0 0.0
* Select a row by double-clicking on the Pollutant Name (Column B) then click the delete button
SECTION B : REMAINING PRTR POLLUTANTS
RELEASES TO WATERS Please enter all quantities in this section in KGs
QUANTITY
Method Used
MIC/E _ [Method Code _[Designation or Description |Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year |F (Fugitive) KG/Year
0.0 0.0 0.0
* Select a row by double-clicking on the Pollutant Name (Column B) then click the delete button
SECTION C : REMAINING POLLUTANT EMISSIONS (as required in your Licence)
RELEASES TO WATERS Please enter all quantities in this section in KGs
QUANTITY
Method Used
MIC/E _ [Method Code [Designation or Description |Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year |F (Fugitive) KG/Year
0.0 0.0 0.0 0.0

* Select a row by double-clicking on the Pollutant Name (Column B) then click the delete button

| PRTR# : WO008L1 | Facility Name : Kilcullen Landfill Limited | Filename : W0081_2015.xIs | Return Year : 2015 | Page 1 of 1



Sheet : Releases to Wastewater or Sewer AER Returns Workbook 3/5/2016 16:28

4.3 RELEASES TO WASTEWATER OR SEWER Link to previous years emissions data
SECTION A : PRTR POLLUTANTS
POLLUTANT METHOD QUANTITY
Method Used | |
No. Annex |l Name M/C/E [Method Code |Designation or Description |Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year |F (Fugitive) KG/Year
0.0 0.0 0.0
* Select a row by double-clicking on the Pollutant Name (Column B) then click the delete button
SECTION B : REMAINING POLLUTANT EMISSIONS (as required in your Licence)
POLLUTANT METHOD QUANTITY
Method Used | |
Pollutant No. Name M/C/E [Method Code |Designation or Description |Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year |F (Fugitive) KG/Year
0.0 0. 0.0

* Select a row by double-clicking on the Pollutant Name (Column B) then click the delete button

Link to previous years emissions data Page 1 of 1



Sheet : Releases to Land AER Returns Workbook 3/5/2016 16:29

4.4 RELEASES TO LAND Link to previous years emissions data | PRTR# : W0081 | Facility Name : Kilcullen Landfill Limited | Filename : W0081_2015.xIs | Return Year : 2015 | 03/05/2016 16:29

SECTION A : PRTR POLLUTANTS

RELEASES TO LAND Please enter all quantities in this section in KGs

QUANTITY

Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year
0.0 0.0 0.0

* Select a row by double-clicking on the Pollutant Name (Column B) then click the delete button

SECTION B : REMAINING POLLUTANT EMISSIONS (as required in your Licence)
RELEASES TO LAND Please enter all quantities in this section in KGs

QUANTITY

Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year
0.0 0.0 0.0
* Select a row by double-clicking on the Pollutant Name (Column B) then click the delete button
| PRTR# : W0081 | Facility Name : Kilcullen Landfill Limited | Filename : W0081_2015.xls | Return Year : 2015 | Page 1 of 1
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Please enter all quantities on this sheet in Tonnes 0
Haz Waste : Name and
Licence/Permit No of Next
. Destination Facility Non | Haz Waste : Address of Next Name and License / Permit No. and
Quantity Haz Waste: Name and Destination Facility Address of Final Recoverer / Actual Address of Final Destination
(Tonnes per Licence/Permit No of Non Haz Waste: Address of Disposer (HAZARDOUS WASTE i.e. Final Recovery / Disposal Site
Year) Method Used Recover/Disposer Recover/Disposer ONLY) (HAZARDOUS WASTE ONLY)
Waste
European Waste Treatment Location of
Transfer Destination Code Hazardous Description of Waste Operation |M/C/E_|Method Used Treatment
Select a row by double-clicking the Description of Waste then click the delete button

| PRTR# : W0081 | Facility Name : Kilcullen Landfill Limited | Filename : W0081_2015.xls | Return Year : 2015 |
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