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Re-Run of SPR Linkages



Landfill SiteName: Clountreem Tier 1 Study
Landfill Ref. No. :07/W
Risk Screening/ Prioritisation
Table 1a LEACHATE: SOURC/HAZARD SCORING MATRIX
Waste FOOTPRINT (ha)

WASTETYPE | < 1lha >1<5ha . >5ha
C&D 0.5 1 1.5
Municipal 5 7 10
Industrial 5 7 10
Pre 1977 sites 1 2 3

la= 7

Table 1b LANDFILL GAS: SOURC/HAZARD SCORING MATRIX
Waste FOOTPRINT (ha)

WASTE TYPE < lha >1<5ha > 5ha
C&D 0.5 0.75 1
Municipal 5 7 10
Industrial 3 5 7
Pre 1977 sites 0.5 0.75 1

1ib = 7

Table 2a : LEACHATE MIGRATION: PATHWAYS

GROUNDWATER VULNERABILITY (Vertical Pathway) Paints
Exlreme Vulnerabilily 3
High Vulnerabilily 2
Moderate Vulnerability ' 1
Low Vulnerability ) 0.5
High - Low Vulnerability (use where vulnerability not on GIS) 2

2a = 1

Table 2b : LEACHATE MIGRATION: PATHWAYS

GROUNDWATER FLOW REGIME (Horizontal Pathway) Points
Karstified Groundwater Bodies (Rk) 5
Productive Fissured Bedrock Groundwater Bodies (Rf & Lm) 3
Gravel Groundwater Bodies (Rg and Lg) 2
Poorly Productive Bedrock Groundwater Bodies (LI, Pl, Pu) 1

2b = 1




Land(ill SileName: Clountreem Tier 1 Study
Landfill Ref. Na. :07/W

Risk Screening/ Prioritisation
Table 2¢ : LEACHATE MIGRATION: PATHWAYS

SURFACE WATER DRAINAGE (Surface water pathway) Points
Is there a direct connection between drainage dilches associaled

with the waste body and adjacent surface water body? Yes - 2

If no direcl connection 0

N
(9]
i

N

Table 2d : LANDFILL GAS: PATHWAY

LANDFILL GAS LATERAL MIGRATION POTENTIAL Points
Sand and Gravel, Made ground, urban. karst 3

Bedrock 2

All other Tills (including limestane, sandstone etc - maderate permab 1.5

All Namurian or Irish Sea Tills (low permability) 1

Clay, Alluvium, Peat 1

2d = 2

Tabie 2e : LANDFILL GAS: PATHWAY (assuming receptor located above source)

LANDFILL GAS LATERAL MIGRATION POTENTIAL Points
Sand and Gravel, Made ground, urban, karst B
Bedrock 3
All other Tills (including limeslone, standstone etc - moderale permaQ 2

—_

All Namurian or Irish Sea Tills (low permability)
Clay, Alluvium, Peat

-

2e = 9
Table 3a : LEACHAGE MIGRATION: RECEPTORS

HUMAN PRESENCE (presence of a house indicaates potential

private wells) Paints

On or within 50m of the waste body 3

Greater than 50m but less than 250m 2

Greater than 250m but less than 1km from waste body 1

Grealer than tkm of the waste body 0




Landfill SileName: Clountreem ' Tier 1 Study
Landtfill Ref. No. :07/W

Risk Screening/ Prioritisation

Table 3b : LEACHAGE MIGRATION: RECEPTORS
PROTECTED AREAS (SWDTE or GWDTE) Points
Wilhin 50m of waste body ’ 3
Grealer than 50m bul less lhan 250m ol lhe waste body 2
Greater than 250m but less than 1km from waste body 1
Greater than 1km of the waste body 0
Undesignated sites within 50m of waste body 1
Undesignated sites grealer than 50m bul less than 250m 0.5
Undesignated sites greater than 250m of the waste body 0.
3b = 1
Table 3c : LEACHAGE MIGRATION: RECEPTORS
AQUIFER CATEGORY (resource potential) Points
Regionally Important Aquifers (Rk, Rf, Rg) 5
Locally Important Aquifers (LI, Lm, Lg), 3
Poor Aquifers (P, Pu) 1
3¢c = ’ 3
Table 3d : LEACHAGE MIGRATION: RECEPTORS
PUBLIC WATER SUPPLIES (Other than private wells) Points
Within 100m of site boundary 7
Greater than 100m bul less than 300m or with in Inner SPA for GW
supplies 5
Grealer than 300m bul less than 1km or within Quler SPA (SO) for
GW supplies 3
Greater than 1km (karst aquifer) 3
Greater than 1km (no karst aquifer) 0
3d = 0
Table 3e : LEACHAGE MIGRATION: RECEPTORS
SURFACE WATER BODIES Points
Wilhin 50m of site boundary - 3
Grealer than 50m bul less than 250m 2
Grealer than 250m but less than 1km 1
Greater than 1km 0
3e = 3




Landfill SiteName: Clountreem Tier 1 Study
Landfill Ref. No. : 07/W

Risk Screening/ Prioritisation

Table 3t : LEACHAGE MIGRATION: RECEPTORS
(HUMAN PRESENCE Points
On site or within 50m of site boundary 5
‘Greater than 50m bul less lhan 150m 3
Greater lhan 150m bul less than 250m 1
Greater lhan 250m 0.5
3f = 1

Nole: The table below represents the Tier 1 risk raling for this sile. SPR 1 to 9 represent the leachate
risk scores. SPR 10 & 11 represent Landfill Gas risks. The migration pathways are colour coded as

Groundwater only Surface water only Lateral & Vertical

SPR values Maximum Score Linkages Normalised Score
28%
~ SWDTE 9%
Leachate =>
SPR3 = 28 240 human presence 12%
Leachate =>
SPR4 = 14 240 GWDTE 6%
Leachate =>
SPR 5 = 42 400 Aquifer 11%
Leachate =>
SPR 6 = 0 560 Surface Walter 0%
Leachate =>
SPR7= 42 240 SWDTE 18%
Leachate =>
SPR 8§ = 42 60 Surface Water
. Leachate =>
SPR 9 = 14 60 SWDTE 23%
; Landfill Gas =>
SPR10 = 14 150 Human Presence 9%
Candfill Gas =>
[SPH 1= 2 250 Human Presence 8%

Range of Risk Scores

Moderate Risk (Class B) Between 40-70% for any individual SPR linkage

Lowest Risk (Class C) Less than or equal to 40% for any individual SPR linkage




Appendix §

Flow Survey on Stream
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Flow and rainfall.
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Flow table showing daily flow rates.

Castletownbere

Flow Table

Average
Fiow Rate

Al"ﬁ:‘l‘"x}

PRy ] -
26/112009 12 5799
2143 O00G 150800 r e
271172009 12:00 OC 2o
281112009 12 15 §3

1 ey

Maximum

Fiow Rate

1.00
195G
P2 R
"'T 1K

3 ¢
o 3d

Minimum
Flow Rate

m3h)

Avyerage

Flow Rate

Report compiled by:

Lian: O Riain
Water Technology
Cark.

Maximum

Flow Rate

496 2

main)

Minimum
Flow Rate

1 82 (m3h

Average

Flow Rate



Appendix 9

CCTYV Survey of Concrete Pipe



Cork County Counct

CROWLEY SERVICES TIA DYNO-ROD
Centre Park Road

Project-information

Frogect nama

Contract number Contacs: i

21 4327 444 Fax (21 4327 a3

Ciient Cork County Council
Contact. Kieran Coffey
Position:
Road Enviromental Department
Town Inniscarra
County Co.Cork
Telephone:
. Fax:
Mobile:
E-Mail:
Site Clountreem.
Contact:
Position:
Road
Town Castletownbere
County Co.Cork.
Telephone:
Fax:
Mobile.
E-Mail:
Contractor CROWLEY SERVICES T/A DYNO-ROD
Contact:
Position:
Road Unit P1Marina Commercial Park
Town Centre Park Road
County Cork
Telephone: 021 4322 444
Fax: 021 4322 433
Mobhile:
E-Mail:

Clountreern Castiotownbdera mab ! page: 1




Cork County Council

CROWLEY SERVICES T/A DYNG-ROD
: Centre Park Rosd
o o Cor
Tot (07 4307 434 Fax (2° 4322 &33

Defect Grade Description

Project name f Conract msmber | Contact | Dawe
— i { 15.12.2008

Clountreern Castistownbare.mdb /1 page: 2




Cork County Counct

CROWLEY SERVICES T/A DYNG-ROD
Centra Park Road
Cork

Te 0214322 444 Fex 21 4322 413
Inspection report
Date Jou Wil er Oper sl seChon mumbes PLR
16.12.2008 BA 1 MHt X
Presert Vehcle Camera Preset Cieaned Grace
Road Castletownbere | Division start MH M 1
Place Clountreem : Drstnct: ond MH Upstream
Locabor: | Tape No 1 Tota length 467 m
Pupose Asset condition Size/Shape Circular 600
Use) Waleroanree v.fawna Concrete Pips lengt:
Linng
Catchmant Cawegory
Comment
Location cetals
1400 position codde observation
MH 1 o000 a7 Star of survey
000 WL Water level, 20 % height/diameter
N
\\-
i, 27.00 wiL Water ievel 10 % height'diameter
40.7 m / 0030
SRR oA
B~




Cork County Council

CROVWALEY SERVICES T/A DYNO-ROD
‘ Centre Park Road
Pnpustion Cork

Tel 021 4322 444 Fax 2214322 433

ettt ————————— o ———t

Inspection photos

’ Piace
Clountreem

Road Date 30CHOn NUMbder PLR

-

Castietownbere 15.12.2009 1 MH1 X

HE

Photo: 5a, Tape No.. 1, 0000
17m. infiltration Dripping from 10 ta 03 o'clock

Photo: 7a, Tape No.: 1, 0000
34 7. Encrustation mediurn, from 09 to 08 o'clock, cross-seclional
ares loss

Clountreem Castietownbere mdd  page: 4




Cork County Council

CROWLEY SERVICES T:A DYRQ-RCO
Centre-Park Road
Cork
Toi Q2 4327 444 Fax (21 4322 433

Inspection photos

Pace Roar | Date i secton numbar T FIR
Clountreem Castletownbere i 15422008 | 1 MH1 X

Phota. 92 Tape No.: 1, 0000
40 7m. Encrustation medium. from 12 to 11 ¢'clock, cross-sectionai
area '0ss

Photo: 11a Tape No : 1, 0000
45 7m, Obstruction, G0 % height/diameter loss

Clountreem Castictownbere.mdb !/ page: §




Cork County Council

CROWLEY SERVICES T/A DYNG-ROD
Centre Park Road
Cork
ol (21 4322 444 Fax 001 4322 433

Inspection photos

Pace S Roasd ‘E’ Dae SECHON NUMDEr. B “‘"‘" T “V;‘:é*»-
Clauntreem Castlelownbere [ 15.12.2009 1 l MH1 X

Photo 11b. Tape No 1, G000
46 .7m. Cbstruction. 60 % height/diameter loss

Phota. 12a, Tape No.. 1, 0000
45.7m, Multiple Cracks, from 11 o 01 o’clock

Clountreemn Castietownbere.mdb // page: §



Cork County Council

CROWLEY SERVICES T/A DYNO-ROD
) Centre Park Road
e i Cork
. Tel 021 42 444 Fax 021 4322 433
Inspection report
Date ]| Joonw Weather. Operator secton number | PLR .
15.12.2009 BA 2. MHY X
Dresent Vencke Camera Praset Cleansd Grace
L
Road Castivtomnbe e Divesion start M i
Bace Clountroom Distnc: endg MH Downstream
Locaton TapeNo - 1 Total length asm
Purpose Asset condition S:zefShape Circular 500
rMarenat concrete Fipe BNy
Use Watercourse
Lining
Catchment Ceategory
Comment
Locaton: detads
1:376 position code observation
MH 1 - .00 ST Start of survey
T~ 000 wl Water level, 15 % height/diameter
i UTYe fal!
‘ - 45.00 FH Finish survey Qutfal a




Cork County Council

Place

Clountreem

Road Date
Castietownbere 15.12.2008

Inspection photos

CROWLEY SERVICES T/A DYNO-ROD

Centre Park Road

SOCUON NUMDEr PLR
2 MH 1 X

Photo; 163, Tape No .. 1, 0000
45m Finish survey Outfall

Clountreem Castistownhera.mdb I/ page: 8
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CCC - Clountreem Landfill

1 INTRODUCTION

WYG Environmental (Ireland) Ltd. (WYG) was retained by Cork County Council (CCC) to carry out a Tier 3
Risk Assessment and Outline Remediation Plan for Clountreem Landfill, Castletown Bearhaven, Co Cork.
The objective of the Tier 3 Risk Assessment was to determine the impact, if any, of the waste on the local

" environment.

A Tier 1 site assessment and Tier 2 site investigation had previously been completed at the site by CCC in
accordance with the Environmental Protection Agency Code of Practice “Environmental Risk Assessment for
Unregulated Waste Disposal Sites” (EPA, 2007)

1.1 SCOPE OF WORK

The scope of the project is to complete a Tier 3 Detailed Quantitative Risk Assessment (DQRA) to assess
the impact of leachate from the landfill on nearby surface water (SPR 8) as identified by the Tier 1 and tier
2 assessment works. The DQRA provides a _scientiﬁcally based understanding of the risks associated with
pptential contamination at the site. The risk assessment took account of the “suitable for use” principle and
considered the proposed site end use in relation to any potential contamination issues that may have

arisen.

1.2 REPORT TERMS AND CONDITIONS

Attention is drawn to the report conditions included in Appendix A, and the terms of engagement. This
report is produced solely for the benefit of Cork County Council. No liability is accepted for any reliance
placed on it by any‘ other party unless specifically agreed in writing. The recommendations and opinions
expressed in this report are based on the information provided by Cork County Council and other sources of
readily available information. Where relevant reference has been made to reports or information provided
by the client, such data has been reviewed in good faith and it has been assumed that their contents are

correct, as it is impractical to fully validate this data.

1.3 CONCEPTUAL MODEL

An important thread throughout the overall process of risk assessment is the need to formulate and
develop a conceptual model for the site, which supports the identification and assessment of pollutant
linkages. A conceptual model “represents the characteristics of the site in diagrammatic or written form

that shows the possible relationships between contaminant sources, pathways and receptors” (CLR 11).

o thz WYG Group creative minds safe hards

CCC Clontream DQRA
- &\CED\CEDB2344P-03 Execution\11 EP\D1 ReportsiRevised Issued decument 06Cci201 04CED8234 Clontreem DORA V2,doc
Date 06/10/L0
1



CCC — Clountreem Landfill

Conceptual models have been developed for Clountreem Landfill by Cork County Council and are discussed

in detail further in the report.

1.4 POLLUTANT LINKAGE CONCEPT

The possible relationships between contaminants, pathways and receptors are the essential elements to

any risk:

A contaminant source — a substance that is in, on or under the land and has the potential to cause .
harm or to cause pollution of controlled waters. _
A receptor — in general terms, something that could be adversely affected by a contaminant, such
as people, an ecological system, property, or a water body.

e A pathway ~ a route or means by which a receptor can be exposed to, or affected by, a

contaminant.

Each of these elements can exist independently, but they create a risk only where they are linked together,
so that a particular contaminant affects a particular receptor through a particular pathway. This kind of
linked combination of contaminant-pathway-receptor is described as a pollutant linkage.

e ) i . ) o
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CCC — Clountreem Landfill

2 SITE DETAILS

The site covers and area of approximately 1.16 hectares and is located approximately 1km northeast of
Castletownbere at coordinates E68,880 - N47,310, the site location is presented in Figure 1. It is located off
a minor road in a rural mountainous area used for sheep grazing. The closest house is approximately 180m

northwest of the site.

The site itself is undulating with the edgés built up approximately 2.0m above the centre of the site. The

site is surfaced in scrub consisting of heather and reeds with small amounts of surface waste visible.

2.1 GEOLOGY, HYDROGEOLOGY & HYDROLOGY

Details of the geology and hydrogeology underlying the site have been obtained from the following sources

. of information:

. Geological Survey of Ireland {GSI) National Draft Generalised Bedrock Map and Teagasc Subsoil Map;
-l GSI groundwater information service;

o Completed site Investigations.

2.1.1 Geology

According to the Teagasc Subsoil Data, obtained from the GSI public files, soil in the area of the site
consists of peat and till derived from Devonian sandstone and bedrock outcrops. Based on the information

available from the GSI the site is underlain by Devonian Old Red Sandstone.

2.1.2 Hydrogeology

According to the GSI maps the site straddles an aquifer boundary. The aquifer to the north is classified as
'Pi’ which is a poor aquifer i.e. bedrock which generally unproductive accept for local zones; to the south
the aquifer is classified as ‘Li’ which is a. Locally Important Aquifer i.e. bedrock which is Moderéte]y
Productive only in Local Zones. The vulnerability rating for the underlying aquifer is classified as extreme as
there is rock at or close to the surface. There are no karstic features of bedrock faults in the immediate

vicinity of the site.

A réview of the GSI groundwater well data does not identify any groundwater wells within 1km radius of

the site. The closest known well is approximately 2.0km east of the site and is 17.7m in depth but classified

WY
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CCC — Clountreem Landfill

as a poor aquifer. A review of the regional topography and site information indicates that groundwater flow

direction is likely from northeast to southwest in line with the topograprly of the area.

2.1.3 Hydrology

Details of the hydrology of the area have been obtained from the EPA website and from 1:50,000,
Ordnarice Survey Discovery Series Map 86. The closest surface water body is an unnamed mountain stream
that flows beneath the site within a 600mm diameter concrete pipe. The stream flows from northeast to the
southwest beneath the site and is likely to be a tributary of the Aghakista River which flows into the sea at
Castletownbere. This stream does not have a Q rating but according to the EPA Status Report 2009 the
Aghakista River has a go&;d status (approximately Q4). ‘

2.1.4 Rainfall and Meteorological Conditiaons

The Irish National Meteorological Service (Mét Eireann) reports that the mean annual rainfall at the weather
station at Valentia, located approximately 40km north west -of the site, was 1,433mm in 2008, while mean

annual temperature was 10.4°C.

2.2 SITE HISTORY

The site was acquired by Cork County Council il 1975 and used as the main municipal landfill for the area
for 25 years until its closure in 1999, Initially waste was dumped directly onto the peaty soil, which surfaced
the site, but in later years peat was dug out prior to infilling with waste and covering with peat. It is
reported by CCC that approximately 1330 tonnes of waste were deposited here on an annual basis. The
majority of waste deposited is thought to be municipal with some end of life vehicles and waste sludge's,
including oil sludge’s, have been placed in it. Fish waste was deposited at the site in large amounts until it

was banned in the early eighties.

rr— e
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CCC - Clbuntreem Landfill

3 PREVIOUS INVESTIGATION WORK
3.1 REVIEW OF CORK COUNTY COUNCIL TIER 1 STUDY

Cork County Council carried out a Tier 1 Conceptual Site Model, Risk Screening & Prioritisation in February

2008. This consisted of a desktop study, site walkover and risk calculation based on the EPA code of

practice. The risk calculation is presented in Table 3.1 below.

This report concluded that the site had a high risk rating and recommended that Tier 2 site investigation

and testing be completed to examine if there is a leachate risk from the site and to check water quality data

that may be available for the stream to see if there is any evidence of pollution.

Table 3.1 Tier 1 Risk Assessment Scores
Ualpulator 9PN Values Maximum Score Linkages Normalised Score

42%
14%

Leadhate =
=2 240 Ruman precence 23%

Leaohats =i
28 240 QWOTE 12%

Laaohate =
& 400 Agulfer 21%

Leaohate =
0 260 Sarfoce Water 0%,

Leaohas =
24 240 IWDTE I5%

Lsaphats ==

4z ) Surface Water
Laaohyte == -
14 Y IWDTE 23%
i s 150 9ty
e " 280 8%
Risk Classification Range of Risk Scores

Maoderate Risk {Class B}

Between 40-T0% for any individua' §PR linkage

Lowest Risk (Class C)

Less than or equal to 40% for any individual $PR linkage

WYG Ireland it o t1s wye Group
[ ]
CCC Clontream OQRA
GACEQ\CEDR234\P-03 Executiony1: EPYD1 RepartsiRevised Issued document 05Cc20104CEC8234 Clontreem DQRA V2.doc

~ Dale €6/10/1C

5

creative minds safe hards



CCC — Clountreem Landfill

3.2 REVIEW OF CORK COUNTY COUNCIL TIER 2 STUDY

In December 2009 Cork County Council completed a Tier 2 Site Investigation at the site. The purpose of
this was to characterise the waste on site; delineate the vertical and lateral extent of waste; determine
depth and composition of capping layer; determine subsoil type thickness and permeability, appraise the
Tier 1 conceptual site model and determine if there is evidence of the landfill causing environmental
damage. Analytical results from of this assessment are discussed in Section 4 with results presented in

Tables 1 to 5.

There were a number of distinct elements to the site investigation which are outlined below:

Excavation of 15 trial pits across the site using a tracked excavator;
Collection and characterisation of waste encountered;
Collection of three leachate samples;
Installation of two groundwater monitoring wells 50m and 300m down gradient of the waster body
- and collection and analysis of water samples from each of these wells;
e Collection and analysis of three groundwater samples, one immediately upstream of the site, one
immediately downstream of the site and one 200m downstream of the site;
e Completion of a CCTV survey of the 600mm concrete pipe that runs beneath landfill;
Completion of an ecological study of the site and immediate area surrounding the site including a
biological assessment of the stream upstream and downstream of the site;

e Completion of flow monitoring in the stream over a five day period.

Waste was found in all areas of the site and was predominantly domestic waste including plastics, textiles,
glass paper but also included steel roofing, concrete, fishing nets, rope, radiators, tyres, car and truck,

batteries and timber.

The biological assessment at the site showed that the stream upstream of the landfill had a Q rating of 4-5
(high status) while just below the landfill it had a Q rating of 2-3 (poor status) which improved again with
distance from the landfill.

The conceptual site model was revised following the Tier 2 investigation and-is presented in Table 3.1
below. The conceptual site model shows that the waste is cradled between two areas of rock indicating that’
leachate is likely to be channelled to the southwest and towards the stream. Leachate was found in nearly
all areas and is approximately 3m deep. Based on the findings of the groundwater well drilling, it is

estimated that the water table is approximatel_y 1.6m below rack surface.
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CCC - Clountreem Landfill

4 ANALYTICAL RESULTS

Analytical results for surface water, leachate and groundwater were received from Cork County Council are
presented in Tables 1 to 3 along with analytical results for SVOCs and VOCs which are presented in Tables
4 and 5 respectively. Figures showing surface water, leachate and groundwater sampling locations are
presented in Figures 2 to 4 respectively. WYG was not involved with sample collection or analysis.

41 SURFACE WATER ANALYSIS

Surface water analysis was completed for Cork County Council on two occasions in Qctober 2009 and in
July 2010. Samples were taken from three locations; SW-1 which is up gradient of the waste body, SW-2
which is immediately down gradient of the waste body and SW-3 which is 200m down gradient of the

waste body.

Surface water results are presented in Table 1 with SYOCs and VOCs in Tables 4 and 5 and are compared
with the screening criteria in S.I. 272 of 2009 European Communities (Surface Water) Regulations. Where
there are no relevant limit values outlined in the regulations the results are compared with the EPA

Environmental Quality Standards (EQS) guideline limits of 1997.

Exceedences were detected in ammonical nitrogen, manganese and iron where in all cases noticeably
higher levels were detected in SW-2 and SW-3 down gradient of the waste body. Noticeable increases were
also detected in boron, calcium, magnesium, potassium, sodium and chloride in SW-2 and SW-3 down

gradient of the waste body even though exceedances to the standards were not detected.

4.2 LEACHATE ANALYSIS

Leachate analysis was completed for Cork County Council on two occasions in October 2009 and in July
2010. Samples were taken from three locations throughout the waste body, leachate 1, Leachate 2 and

Leachate 3.

Leachate results are presented in Table 2 with SYOCs and VOCs in Tables 4 and 5 and are compared w'ith
the screening criteria in S.I. 272 of 2009 European Communities (Surface Water) Regulations. Where there
are no relevant limit values outlined in the regulations the results are compared with the EPA EQS guideline
limits of 1997.

1A
w

NYG Treland sart o7tz wye Group creative minds safe hards

ontream DQRA }
GACEDACEOR2344P-03 Executionill FPAD1 ReportsiRevised Issued document 06C¢i20101CEDB234 Clontreem DQRA V2.doc
Date 06/10/10

8



CCC — Clountreem Landfill

Exceedences were detected in ammonical nitrogen, iron, manganese, zinc, conductivity and BOD where
there were significant exceedances to both the environmental quality standards for surface water and the

EPA EQS.

4.3 GROUNDWATER ANALYSIS

Groundwater analysis was completed for Cork County Council on two occasions in October 2009 and in July
2010. Samples were taken from two wells GW-1 and GW-2 which are 50m and 300m down gradient of the

waste body respectively.

Groundwater results are presented in Table 3 with SVOCs and VOCs in Tables 4 and 5 and compared to the
limits set out in S.I. No. 9 of 2010 European Communities Environmental Objectives (Groundwater)
Regulation 2010. Where there was no suitable target value, the limits set out in S.I. No. 278 of 2007
European Communities (Drinking Water) Regulations 2007 were utilised, if there was no limit value
specified for a parameter in either of the above regulations the EPA interim Guideline Values (IGVs) 2003

were referenced.

Exceedences were detected in four parameters iron, manganese, conductivity and ammonical nitrogen.
Cork County Council concluded that three of these, iron, manganese and chloride are naturally occurring in
the Castletownbere area. Ammonical nitrogen above the EPA IGV was detected in GW-2 and Cork County

Council concluded that this could be due to the landfill or impact from agricultural activity in the area.

Summary

These analytical results indicate that there is significant contamination within leachate in the landfill that is
leading to surface water contamination. Concentrations of a number of key surface water parameters
including ammonical nitrogen, iron and manganese are significantly higher downstream than upstream of
the landfill and also higher in surface water than in groundwater. This shows that contamination is due to
leachate entering from the landfill and not due to naturally elevated groundwater concentrations in the local

area.
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CCC — Clountreem Landfill

5 DETAILED QUANTITATIVE RISK ASSESSMENT

The Detailed Quantitative Risk Assessment (DQRA) comprised an environmental risk assessment to provide

a more site specific assessment of risks to nearby surface water receptors. The pollutant linkage between .

the contamination resulting from the presence of waste on the site and contamination of groundwater have

been quantified and modelled to provide recommendations for the key contaminants of concern.

L | METHODOLOGY

To assess the potential risks posed by leachate to nearby environmental receptors, the Environment Agency

Guidance Document ‘Remedial Targets Methodology — Hydrogeological Risk Assessment for Land

Contamination, 2006’ has been used. Leachate beneath the site. is entering the surface water stream’

causing exceedances to a number of surface water screening values. The implications of this are further
assessed by considering dilution at the stream. The guidance document considers dilution a special

circumstance when the receptor is a stream or surface water and is only considered acceptable when:

e Anyimpact on the resource does not jeopordise future use of the resource
« The cost of remediation is disproportionate in relation to the improvement of groundwater or

surface water.

The compliance point at the Clountreem Landfill is considered to be the stream which flows beneath the
site as this has been shown to receive at least some of the leachate flow from the site. This approach
allows for the actual impacts on the receptor to be examined but does not take account of the acceptability

of the impact on the surface water. The dilution factor is calculated using the following equation:

[Leachate Flow (Qc) + Surface water flow (Qu)] x Leachale concentration (Cc)
[Leachate flow (Qc) x Leachate concentration (Cc) + [surface water flow (Qu} x Upstream concentration (Cu)]

The model was run for three key parameters, iron, manganese and ammonical nitrogen, as these
parameters were found to be the most elevated within the leachate and exceedances to these parameters

were also detected during the surface water sampling rounds downstream of the waste body
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CCC ~ Clountreem Landfill

The model was run for three situations based on flow within the stream, flow calculations were based on
the data 6btained during the flow monitoring project completed for Cork County Council in December 2009.
This flow monitoring project was completed in what is presumed to be a wet period and there was
significant rainfall on three of the five days of the survey. Flow was measured at between 3.82m?/hr and
496m>/hr and the flow monitoring showed the stream to be extremely flashy with significant be variations
within hours of rainfall. Dry weather flow was estimated as 1.0m3/hr, low flow was based on the lowest
flow during the monitoring period of 3.82m%hr and high flow was based on the average flow during the
monitoring period which was 36.8m?hr but this is considered to be high in relation to an annual average
flow. Leachate infiltration into the pipe was calculated based on the groundwater regime and physical
attributes of the pipe, the CCTV survey of the pipe found many of the pipe joints to be leaking leachate.
Input criteria for the model are presented in Table 5.1 below with model inputs for contaminants of concern
presented in Table 5.2.

Table 5.1 Model inputs for dilution factor calculation

Target Concentration PG mg/l Table 5.2 | Surface water regulations
Leachate concentration | G, | mg/l | Table5.2 | Maximum Leachate value-Table5.2
Background Concentration Cu mg/l Table 5.2 Maximum upstreaim concentration — Table 5.2
Hydraulic Conductivity LK m/day 635 | Value for sand (SC050021-SR3)
Hydraulic Gradient i = 0.0354 | Estimate based on site gradient
Length of pipe oW m 110 | Length of pipe measured on maps
Fraction of cracks in pipe f m”m 0.112 | Based on 5% cracks
Leachate Infiltration o) m?/day 118 ' Infiltration lo stream calculated by Qc=K.i.w.f
T o e , Average flow rate (measured for flow
| monitoring report)
Surface water flow | Iy m/day 92 , rl‘:l‘garl]rx:rr::] glc;\évpgarg (measured for flow
: 24 i Dry weather flow (estimate based on flow
| monitoring report)
Dilution Factor DF Table 5.3 ’ Calculated from equation above

Table 5.2: Model inputs for contaminants of concern

i

Tron mg/l 1.0 19.42 0.231

Manganese mg/l 0.3 3.715 0.022
Ammonical Nitrogen mg;} 0.02 84.79 0.03
WYG Ireland nart o t1e wya Group ) creative minds s
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CCC — Clountreem Landfill

5.2 DQRA OUTPUTS

The model outputs for dilution at compliance point are presented in Table 6 to 8 and are summarised below .
in Table 5.3, results are shaded where they exceed they exceed the EPA EQS. It can be seen that both iron
and manganese will exceed the EPA EQS in dry weather and in flows up to 2.16 m”hr and 1.4itm¥hr
respectively. Ammonical nitrogen shaows far higher exceedances to the EAP EQS and exceeds the EPA EQS
in dry weather, low flow and high flow. These results show that there is insufficient dilution capacity on the
stream that flows beneath the waste body to assimilate contamination and receive contaminated leachate

from the site without causing exceedances to the surface water standards.

Table 5.3: Model outputs for contaminants of concern

atior nNcer
1
1h flo

2.19ma/l

0.64mg/|

0.096mg/l

Iron 1.0mg/| o 2.16 m*hr
{ Manganese 0.3mg/l | 0.43mg/l 0.13mg/l 0.139mg/I 1.41m¥hr
| Ammonical ! Background Exceeds
3: Nitrogen 0.02mg/l ' 2.42mg/l 0.69mg/I 0.08mag/I| EQS

*Shaded results exceed EPA EQS

These results support the physical findings and analytical results of surface water sampling completed in’
the surface water stream downstream of the waste body which displayed odours and rust coloured staining.
The Q rating of the stream downstream of the waste body which was 2-3 (poor status) also indicates that
the landfill is having a detrimental impact upon the stream and that there is insufficient assimilative

capacity available to alleviate the impact of leachate upon the stream.
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CCC — Clountreem Landfill

6 DQRA ASSESSMENT FINDINGS AND CONCLUSIONS

The Tier 1 and Tier 2 risk assessment and site investigation was completed by Cork County Council for the
Clountreem Landfill, Castl_etownbere, Co Cork. These showed potentially unacceptable risks to a surface
water stream that flows beneath the site due to leachate generation within the landfill. The landfill itself
was used as the main municipal landfill for the area for 25 years until its closure in 1999. Initially waste was
dumped directly onto-the peaty soil which surfaced the site, but in later years peat was dug out prior to
infilling with waste and covering with peat. It is reported by CCC that approximately 1,330 tonnes of waste
were deposited here on an annual basis. The principal pathway for contaminant migratioh is by leachate

entering the adjacent surface water through cracks and leakage in the pipe and joints.

WYG were commissioned to complete a Tier 3 risk assessment to examine the leachate to surface water
risks (SPR 8) identified in the Tier 1 and 2 reports. The risk assessment was completed using the
Environment Agency Guidance Document ‘Remedial Targets Methodology - Hydrogeological Risk
Assessment for Land Contamination, 2006" using date from the tier 2 assessment and additional sampling

completed in July 2010 for Cork County Council.

The risk assessment model was run for three key parameters, iron, manganese and ammonical nitrogen, as
these parameters were found to be the most elevated within the leachate and exceedances to these
parameters were also detected downstream of the waste body during the surface water sampling rounds.
The model was run for three situations, dry weather, low flow and high flow, based data obtained during

the flow monitoring project completed in December 2009.

The model outputs show that both iron and manganese will exceed the EPA EQS in dry weather and in
flows up to 2.16 m*hr and 1.4tm¥hr respectively. Ammonical nitrogen shows far higher exceedances to the
EAP EQS and exceeds the EPA EQS in dry weather, low flow and high flow. These results show that there is
insufficient dilution capacity on the stream that flows beneath the waste body to assimilate contamination

and receive leachate from the site without causing exceedances to the surface water standards.
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CCC - Clountreem Landfill

7 OUTLINE SITE REMEDIATION PLAN

The completed Quantitative Risk Assessment has shown that there is ongoing risk of environmental impact
to the local water course. Therefore remediation is required and an outline remediation plan is presented

below. Further feasibility works will be required to fully scope, design and cost any preliminary options.

The focus of the remediation plan for the Clountreem Landfiill site should be to prevent, as far as possible,
leachate entering the surface water in the water course that flows through the waste mass and to’
prevent/reduce, as far as possible, the potential for leachate generation at the site. These actions will help

break the identified source-pathway-receptor linkages at the site.

7.1 WATER COURSE MANAGEMENT

Surface water needs to be segregated from the landfill leachate as comprehensively as possible as there

will always be a high risk of surface water contamination while the stream is flowing through the landfill.

Repairing or relining the existing drainage pipe that goes through the landfill is not considered the best
option as there are access restrictions and the existing pipe makes a 90 degree turn which would make in-
situ re-lining of the pipe very difficult. it is probable that settlement and cracking of the repairs or new liner

could occur allowing leachate to seep into the Surface water pipe again at some stage in the future.

Diverting the water course up stream of the landfill and redirecting it around the waste body is considered
the most preferable option in terms of preventing leachate from entering the stream. Based on the existing '
contour map available for the site it should e passible to do this along the side of the rock outcrop on
north eastern side of the landfill site. Refer to the schematic layout as presented in Figure 5. Site specific

assessment of this section of the site will be reqquired for a detailed re-alignment design to be developed.

We would expect that the stream diversion wark would be completed as part of the landfill capping works

proposed below.,

The closure of the pipe and diversion of the stream would break the link between leachate and. surface
water flowing through the site,
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CCC — Clountreem Landfill

7.2 CAPPING

The proper capping of the waste mass is an important element of the site remediation plan. Currently
rainwater is able to percolate through the waste mass which generates leachate runoff. The completion of a
properly engineered cap, will reduce/eliminate the percolation of rainfall through the waste and significantly

reduce the volume of leachate generated in the waste mass.

WYG recommend that options to reduce percolation through the waste mass are assessed once the stream
is diverted and the vo.lume of leachate emanating form the waste mass is assessed. Methodologies such as
the emplacement of a impermeable geo-membrane liner, possibly used in conjunction with subsoil and
topsoil layers would form an impermeable or low permeability barrier which will prevent/reduce leachate
generation. This will limit potential leachate generation and greatly reduce or even eliminate the need to

manage the containment and collection of leachate that may come from the waste mass in the long term.

Given the topography of the site there is likely to be need to re-grade and contour the landfill cap and to
include surface drainage to eliminate water ponding and ensure that rain water will runoff the landfill.

Passive gas venting systems may also need to be designed into the cap.

7.3 LEACHATE COLLECTION & TREATMENT

The need for any leachate treatment would only become evident after the stream diversion and capping
works are completed. With the installation of an impermeable or low permeability capping layer the
potential for leachate generation within the waste mass would be greatly reduced or eliminated and it is

anticipated that no long term leachate treatment or collection will be required.

Provision can be made in the design for the existing drainage pipe to be blocked at the downstream end of
the landfill in such a way that any leachate that collects in the pipe could be periodically drained off into a
containment area/lagoon. Depending on the volume and nature of any leachate emanating from the waste
there may be a requirement for some leachate removal ar treatment, especially in the early period after the

restoration works are done when remaining leachate would be expected to drain out of the landfill.

While the need for long term treatment is not expected options such as periodic removal of the leachate off
site, or the use of a small package system for biological treatment of the leachate and or the construction
of a wet land area are options that could be considered if required. An assessment of the leachate
generated by the landfill is required after capping is completed. The necessity of leachate remediation can

be quantified and suitable and cost effective solutions to be considered at that stage as required.

1A
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Figure 1 Site location map
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Figure 3 Site Layout showing leachate sampling locations
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Table 3 - Surface Water Analysis { Metals and Non-Metals)

W SW-2 SW-3 w1 SW-2 gw-3

AN/ID/08 - 30/10/09 B0/10/09  O5/07/10  OS/D7/10  0S/07/10

Arsenic, Filtered as As A1 ] <0.5007 <0.0025 <Q025 0.025"
Boron, Filtered as 8 maf .07 0.18 0.06 <0.012 01.038 4045 - 2

$0.00045,

0.00045,
Cadmium, hitered as Cd mg/ «1,0001 <0.0001 <0.0001 <(.0005 <0.0505 <.000% 0.0006, 0.005 "

0.0006 or

) . 0.00157"*
Caloum, Fitered as Ca | madh 6.8 22.5 22.3 2.9 328 316 <
Copper, Filerad as Cu mall 0 0 0 <0.007 <0007 | <0.007 gggs 4 0.02
(Chromium maft <0001 | <0001 | <0001 | <0.0015 | <0.0015 | «0.0015 0.032% 0.03
Iron, Filtered as Fe mag/! 0.231 . 0.03 0.02 2069 = 1
Mervury, Filtered as Hg mgd <0.00002 | <0.00002 | <0.00002 <0.001 <0.001 <0,001 0.00007'" 0.001
Magriesum, Fillered as Mg myil 24 4.7 4.1 1.8 43 4.9 o g
Manganese, Filtered as Mn mg/l 0.q22 5 0.256 <0,00? 0.267 .02 - 0.3
Nickel, Filtered 25 Ni man 0.002 0.003 0.003 <0.002 <0.002 <0.002 002" | 00s
Lead, Filtered as Pb maA 0.002 0.007 0.001 <0.005 <0.00% <0.005 0.0072" 0.01
: } ' 0.008 or 0.08)

Zinc, Filtered as Zn mg/l 0.005 0,007 0.004 <0.003 <0.003 <0.016 PRPRULE o1
Potassium , mgfl 0.3 2.4 19 | 62 25 24 .
Sodium mglt 8.9 10.9 1.1 10.2 i4.2 158 = =
Nitrogen, Total as N mght . 0.7 B R NAC
[Total Oxicksed Nittogen as N mg/i - «0.05 <0.0§8 1.35 v
Chionde mgdt IR 22.28 2175 . 136 18.5 2.8 > 250
Fluoride mg/l . 015 <0.3 <0.3 <0.3 0g' S
Sulphate mg/t <1.39 <1.39 <1.39 12.77 <0.45 8.3 c 200
Phasphate ) mg/l .008 : :
Mohybate Reactve Phosphate mg/t | <0.005 <0.005 <0.005 0.02% .
Tatal Cyanice mgft | <0.005 <0.004 <0.004 <0.004 0.01"" 0.0¢"
o pH units 3 4.5<pH<9.0 p6.5 ang <.9.5
Electncal Conductivity psfem i = 1000
Total Suspended Solids mg/l 50
Total Dissolved Solids mght -
Total Axalinety mg# -
Ammoniacal Nitrogen as N mgfl : 6.c2
BOD mafi 13" 5
TOC mgh = AL
COD mghl - -
Legend:

Sl 272 of 2009 European Communibies Environmenta! Otjectives (surface waters) Regulanons 200¢
EPA EQS ~ Environmental Quality Standard for Surface Waters

Bold = Value has exceeded SI 272 of 2009

- = No Standard .
NAT - No Abnormal Changes - Refers w0 no signficant changs compared 1o background
Notes: .
11 Hean e tor A-A QS Inland Surface Watees outbned 0 S1 272 ot 2009

{2 MAC-EGS Trland Surface Water Walers outhned » S 272 of 2004

(3] Sug/i appbes where water hardness is mgdl CaCal is « 100marl, 304 apohes where wates haroness v gyl (ool i Qreates > L00mgH
o haraness « mgyl Caral s < 10mgA, SOugd apphes where water hardness 18 mg/ C

(4] 8ug/l applas where v C03 5 greater 1 0mg 1

ano <100mgA, 1001 apphes where water hatdness is mg/l CaCol js greater > 1G0MgA

(5) Class 1 apghes where water hasdaess 6 mgel CaCal iv £0.450pg1 <40mgd | dass Zaophes where water hardness & g/ CaCol 15 0.4500/1 40mg/i to <S0mg/d ctase 3 Dtig!l apphes where water

hardness 13 oy Co3 n SOTQA to < 100mgA rlass 4 0 Spg

¢ The labcratory Detection bend s Geeater Than the lanst yvatus .
WYG Eavironmental & Planning (Ireland} Ltd.
CE08234

"

CED7783
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abte 7 - Leachate Analysis (Metals and Non-M

Leachate 3 Laachate 2 Leachste 3 Loschete 1 Leathale 3

SL222 of
260%

FPA EQS

Units

30/40/09 _J0/A0/09 30/03/30 O5/O7/10 057077310

Arseric, Filtered as As mg/t 0.0046 <0023 0.025"
- |Boron, Fitered as 8 mg/i 0,54 0.26 0.36 0.021 €.155 & 2
<0.00045,
(.00045,
Cadmium, Filtered as Cd | man 0.002 <0.001 0.002 <0.0005 <0.0005 0.0006, 0.005
0.0009 or
0,00150%
Caloum, Filtered as Ca mg/fi 82 42.6 61.1 527 101.3 = c
0.005 or
Copper, Filterec as Cu mg/l «0,0002 400002 <0.002 <0.007 <0.007 0_03.«‘5;‘ 0.03
Cheomium mg/l | 0.0011 0.0082 E <0.0015 <0.0015 Q.032 | 0.03
fron, Filtered as Fe mg/l 1 o it <0.02 <0.02 < 1
Metcury, Filtsred as Ha majl 0.0002 0.0001 0.0001 <0.001 0.00007™" 0.001
Magnesium, Filtered as Mg mgdl 18.6 6.5 ‘9.1 A 21.3 : o
Manganese, Filtered as Mn mo/l | 7 RR i : ad 0.3
Nicked, Fiitered as N ma/l mm 0.02" 2.05
Lead, Filtered as Pb ma/l | 0. i o 0.0072"! 0.01
Zing, Filtered as 2n madl ; ; ‘ 0.008 'ytl)oﬁ
3 ar 0.4
. e % 0.1
Potassium mg/ } ¢ S
Sodium : ma/dl i
Total Dodised Nilrogen as N maf -
Chionde marl - 250
Fluoride maf . 0.5 5
Sulphate ma/l 7.31 <1.39 | 5.3 6.84 8.57 c 200
Phosphata ma/i R l : <
Total Cyanide mg/ { ; 0.01"" 0.01°
pH pH units . 4.5<pH<9.0 p6.5 and < 9.5
Electrical Conductivity 4 wsfem B = 1000
Ammoniacal Nitrogen as N mg/l : 0.02
BOD mgfl 13 5
oDt maft o #
Legend:

S1 272 of 2009 European Communities Environmental Objectives (surface waters) Regulations 2009
ERA £Q5 = Environmental Quality Standard for Surfare \Watsrs '

Bold = Value has exceeded SI 272 of 2009

= No Standard )
NAC - Ne Abnormal Changes - Refers to no significant change compared te background
Notes:
(1) Mean valus for A-A QS Inland Suface Yatars ostined n §1 270 of 2009
(2) MAC-TQS Intand Surface Water Waters outhned in ST 272 of
OHaT applies wheee water hardness 1« mof CaCol & greatee > 100mgA

{3} Spos1 applies whee aviter hacdness s mg/| Caloldis <10

g/l 5009/l apphes where vater hardness 15 mg/l CaCel s greater > [0mgh

water hardnes is mo'l CaCod i <

and < 100mQ’1, 100071 appbes where wiaste- hardness & mg/t {aCol 5 greater > 100mgA

{5) Class | apptes whiere water hardness is mg/l CaCal 6 <0 450/ <40mg/l | (dass 2apokes wacre watee hardness s mgyl Cato3 s 0 4500/ 40ma/l to < S0mg/, class 3 0.6pg/ appltes
where water hardness 1s mg/l CaCo3 o S0my/l ta < 100mal, chass 4 0.9

T Ihe ROO Oy DeteCTIoN Lirut 6 Greater Than the kinit value

WYG Environmental & Planning (Ireland) Ltc

CEQ8234

CEO7783



Table 3 - Ground Water Analytical Results

Gw-1 Sw-3 GW-1 aw-2 EPA TGV
.+ 30/20/0% 30/10/0% asjor/10 HS]0718

mg/! 0009 | 0.001 <0.0025 <0,0025
Baren mgit 4.191 i 0.172 <0.0012 0.0027
Catmium mgl 0.0002 | <0.0000 <0.0005 <0.000%
Total Checeneam E mgit 0.023 i 0.021 <0.0015 <0.0015
Copper mgnl 0.095 - 00104 <0.007 0.02
lron g/l o 7. A ]
L ead m# A
Magnesum . mgil
Manganese mg/l B ' o1rs
Mercury mg/t <0.000003 | «0.000003 <0.0001 «0.0001
hickel mg/t 0008 | 00017 <0.0002 <0.000
2o g 0.0208 0.0157 0.008 0016
Frosohates (As P) ol 0008 | <0005 <0.005 <0.00%
o+ pH Units 62 1 66 5.52 6.73
iConductivity mS/crr 0,145 0.477
jChiorige ma/i 7 28.1
F luoride g <03 <0.3
[Sulphate mg/t 50.04 12.7
Ammioniecal Narogen ma/t <0.01 0.06 0.3 .15
Total Quidised Ntrogen mg/l 0.35 .48 028 nNAC N.AL
Total Dissawed Sobds moft - 93 135 0 1000
Calcum 103 10.8 00
Sodsum 18.5 19 150
Fotassum 0.7 2.1 W2 5
Total Alkaboity ~ = ! 29 45 - NAC
Total Cyarce «{1.340 <0.040 0.0% 0.01
Towdl Cobformes ~ - <3 <3 0 counts/300mi | O counts? 100mi
Fascal Coliforms ~ ~ <3 <3 0 counts!130mi | 0 counts/100mi
60D <3 <3 N
0D 25 5 ~ -~
[Total Organe: Carbon -~ S 3 N.AC NAC

Legend:
- = No Standard
NAC - No Abnoema! Changes - Refers to no significart change compared to backgound
fant indicates exceedances of the Irish drinking water Standards (Jan IOME
" v T LT - .-_r.‘::i,“‘. kA R

WYG Environmental and Planning (Ireland) Ltd

< Indhoates bess than the bibcratory detecton kmit

CEC7T783
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o3 Gy-2 w1 SW-2 V-3 Leachate 1 Leachate ¥

S4/OI/E0  USJOWA0  ONIDX/A0 OB/DF/AC  OS/O7/4B  BE)OVIL0  DRIGTIA0
¥ <

Dichiorodiflucromethane Wl t <2 : -
Chioromethane pl ! <3 <3 <3 <3 <3 <3 <3 -
Choroethane i <3 <3 <3 <3 <3 <3 <3 4
[&remomethane %"x o<t b et <1 <t £ a 1T«
Trchigrofiuoromethane Pyl <3 <3 <3 <3 <3 <3 <3
1,1-Dichiorosthene o/ <3 <3 <3 <3 “3 <3 <3
Dichioromethane P/ <3 <3 <3 <3 <3 <3 <3 by
1,1-Dichioroethane pit) <6 | <6 | <6 < <6 <6 <6
s 1-2-Dichioroethens /1 . <3 <3 <3 <3 <3, <3 <3
2,2-Crchivropropane vp& i <t T T <1 <1 <1 <1 <1 -
iCYhulum pg/ 1 <3 <3 <3 B <3 <3 <3 12%*
Bromochloromethane ! <2 <2 <2 <2 <2 <2 <2
1,1,1-Tnchioroethane bug/’“ <3 B <3 <3 <3 <3 <3 500+
1,1-Crchie ogropene pg/ t <3 : <3 <3 <3 <3 <3 <3 N
1,2-Dichioe nethane pas i <2 | <2 ¥ <2 <2 < <2 1ot
quwme ol <3 | <3 <3 <3 <3 <3 <3 507
1,2:Cichioropropane vyl ! <2 | <2 <2 <2 <2 <2 <2 :
Tnchlorosthene pg/ | 3 | < <3 <3 <3 <3 i
[8romodcoromethane wa/ t 3| <3 <3 <3 <3 <3 <3
Jiromonethane pgi ! 5% i <3 <3 <3 3 3 <3
Cis- 1-3-Dchioropropent pa/ i <2 | «2 “2 <2 2 <2 <2
Toluene o pg/ ! <3 <3 <3 <3 <3 <3 <3 10
trans- 1-3-Dichioropropene g <2 <2 <2 <2 <2 <2 <2
1,1,2-Trehioroethane pol <2 <2 <2 <2 <2 <l <
Carbon tetrachionide’ g/t <2 <2 «2 <2 2 <2 <2
Vit CHionde g/ | <2 <2 <2 <2 <2 <2 2
1. 3-Oxchioropropane oyl t «2 <2 <2 2 <2 <2 <2
Tetrarhioraethens g/l <3 <3 <3 <3 . <3 <3 <3
Ditromochloromethane v/l <2 <2 <2 <2 P «2 <2
1, 2-<Diromoethans ) Wl i <2 <7 <2 <2 <2 c2
Chicrobenzere vyl <2 <2 <2 2 <2z <2 <2 S
1,1,2-Tetrachicroethane pgll <2 wl <2 <2 <l <2
Ettvibervene v/l <3 <3 <3 <3 '3 <3 10"
p/m-Xylens 1 | <5 <S5 <5 <5 <5 <S ot
o-Xylen s/ 1 <3 «3 <3 3 <3 10"
Styrene u‘;’ ' <2 <2 <2 <2 <2 <2 :
Bromyform wal | <l <} <2 <2 <2 2 2
Isopragpylben 2ene g/ <3 <3 <3 <3 <3 <3 <3
garh 1-2-Cucnioroethens | wy/ ! <3 <3 <3 <3 <3 <3 <3
1.2, 2-TetistHoroethane g/ | <4 L) | <4 <4 <A <4 <4
1,2,3-Tretjoropropane ug/ 3 L&) I <3 5] <3 | <3 <3 >
n-Fropylienzense wy/ ! <3 | <3 <3 <3 <3 i <3 <3
ravo'n pberzens pg/ ! ! <2 <2 <2 <2 | «2 <2
2 Chiorotoluene g/ 1 =3 <3 | < <3 3 | <3
1,3,5-Tnmethylbensene pg/ <3 <3 <3 <3 3 | <3 3 =
4-Chiorotoluene pall 3 <3 } <3 . <3 a1
tert-Butylbersens pal ! % I S -3 3 | 3 <3
1,2,4-Trmethylbenzene pal < <3 <3 <3 <3 ] <3 <3
sec-Butylbenzene uyf 1 <3 €3 . [ <3 3 <3 1 <3 <3
p-isopropyltoluene pl ! <3 <3 * <3 <3 <3 i <3 <3
1, 3-Dunlorobenzens i <3 <3 <3 <3 <3 | «3 <3
1,4-Dichlorobenzene pal | <3 a |9 a a |« 3
ri-Butylbenzens | <3 <3 <3 <3 <3 i <3 <3
1,2-Dichiorobenzene, wal | <3 <3 | <3 <3 <3 1«3 <3 100
1,2-Osbrome-3-chiorogropane ! <3 3 | <3 <3 <3 | “3 <3 -
1,2,4-Trichkrobenzene pat <3 a | <3 <3 | =3 o 04"
!wxa'ﬂo'o'a.(adme (LA <3 <3 i <3 <3 <3 i <3 <3 )
wal <2 <2 | <2 <2 <2 i <? <2 247
2.3 Trichiorobenzene wal ) <3 <3 | <3 <3 <3 | <3 <3 04l
Mot wi Tertiary Butyd Ether uall <2 <2 i <) 22 < i <2 <2

1% Eurcpean Communities £rvirorenental Objectives (surface waters) Regulatons 2009
= Environmental Qualty Standard far Sirface Waters 1997
The uwkl ate in bold where they exceed the Surface Water Reguiations

Notes:

1) Madrt vdbat fir AA EQS Inddnsd Suface Watery ot

2) MAZE05 inkang Saxtaze Water Viaten Gllned @
b Rand

* Tre \sboratory Detecton U 1y Greeter Tran the bent value

WYG Environmental & Planning ( lrelamd) Lt
CEJB234

CEOTT83



T o T [ )
able & - Twer 3 Rusk Assess:

Iron Dry Weather

E f ’ % X o B el MG g <
Terget Conzentration @ ma/ 1 Surface water regul
teachate Concentration <, mall 19.42  [Maximum Leachate value - Table 5.2
Back W Concentration (o mgAl 0.03 [Maximum upgradient concentration -
Hyoraulic Conductivity K m/day 6.35 value for sand (SCO50021-5R.3)
Hydraulic Gradient, i - 0.0354 |JEsumate based on sil2 gragient
Length of pipe w m 114 of site measured on maps
Fraction of cracks in f mem 0.122 |Based on 5% cracks
Leachate Infitration Q m’/day 30166818 intiltratior ver calculated by Qe=K.w!
weather flow (et d

S water flow Q m /day 34 oring report
Ddution Factor o

ot - Leachate RT 1 (alcuiate from C2*D

Dilution Factor
Concentration in Stream

8.847
2.1951

lron Low Flow

Target Concentration C, mg/t i Surface water
Leachate (< mg/ 19,42 [Maxirmum L
Q i, 0.03  [Maxmum upg o¢ on - 2
Hyd [4 Value for sand {SCO50023-SK3
iy - [Esomate Dasad on site gradent
ngth of W Y Wicth of site measured on maps
n of tracks in pipe f nm 0.122 [Based on 5% Cracks
Q M /oay 18]Infiltration to river cakcuiated by Qe=Koiw.f
o 1) o VR I C R - 1t 2el (@ Eie I R [ gL oOgia [+
2 day 92
DF d from equation abo
K mg/l 30.079961 JCalcviate from (X*DF

Dilution Factor
Concentration in Stream

30.08
0.0456

iron High Flow

Target Concentration <, mgA 1 Surface water regulations
Leachate Concentration s ma/t 19.4) Maximun Leachate vaue - (o2
Backg C mg/l Madimum upgradient concentretion — Tabls
Hyaraulic Juttvity X EOET 6. value tTor sand (505 -SR3)
Hyo - 0.03%4 [Estimate based o1 site gradient
Length of pine w 1 110 Width of site rmeasured on maps
Fraction of cracks in pepe t nom 0.122 |Based on 5%
Leachate Infltration Q m-/day |3.0166818]Infitration to nver calculated by Qo«Kiw.f
TGt TIuwy Tate LI uTet Tor Yoo ity
Q. Ty 885
OF 23256045 ¢
wi mo/l 202.56645 | Calculate from CX*DF

Dilution Factor
Concentration in Stream

202.57
0.0959




Manganese Dry Weather

mgy 0.3 Surface water rogulations

e
[ mg/l 3,715 [Manmum Leachate value - Table 5.
., 22 [Maxmum upgradient concentration ~ Ta
Hydraulic Conductivity [4 6.35  [Vvalue for sand (SLOS0021-5R3)
Hydrauhic Gradient ] - 0.0354 |Estims Dased on ske gradient
Length of pipe w M 110 ? MAPS
Fraction of cracks in pipe f m°m 0,122 [Eaced or 5% cracks
chate Infiltzat q m'/cay TR Miration 1o river calculated Dy QC=K..w.!

Dry weathe
Q m’/day 24 MmONItonng

m aduation above

2.5658425[Calculate from CU*DF

Dilution Factor 8.5528
Concentration in Stream 0.4344

Manganese Low Flow

Target Concantration C. mg/l 0.3 [Surface water reguiaticns

chate Concentration , mg/l 3715 Maximum Leachate value - Table 5.2

cund Concentration C, mg/l 0.022 [Maximum upgrac = 2
Hydraulic Condudtivity X GEY 6.35  [Value for sand { )
Hydraulic Gradient i - 0.0354  JEstimate based on site gracent
Length of pige w m 110 wicth of measured on maps
Fractior S In pi0e f nom 0.122 |B8ased an 5% cracks

te Infiltration Q mjoay | 3.0158818]Infltrztion to rver calcudates by Qo=Kilw.t

i TUTTY TTOWy T ooiee LTS TR el 1O TIONY TTTLTIRGY ‘lg

Sur Q. m /day 9 report)

oF

Calculated from equatan 3

Calculate from (1*DF

i

Dilution Factor 26.679
Concentration in Stream 0.1392

Manganese High Flow

Target Concentration e mg/{ 0.3 Surface water reguiations
Leachate Concentraticn C, mg/1 3.715  [Maximum Leachate value - Table
d Co Bon < mg/l 0.022 [Maximum upgradient concentration ~ Table 5
Hydeauic Conductivty K M day 6.35 Value for sand (SCD50021-5R3)
Hydraulic Gragient i - 0.0354 [esbmat2 based on site gracent
Length of pope w m 110 Width of site measured on maps
Fraction of cracks in pipe f m'm 0.122 [Based on 5% cracks
Leachate infiltration Q. miday [3.0188818]Infiltration to ri ed by Qe=Kw.f
TVCTOUE TIOWT Ta0E (TN s 107 Yoy Tromarorng
Su water flow Q m/day report)
Deution Factor - OF 107.5393sjCalculated from egquation atove
Remedal Target - Leachate RY mg/l 32.261807 [Calculate from CXPOF

Dilution Factor 107.54
Concentration in Stream 0.0345



Table 8 - Twer 3 Risk Assesment Quipurs - Ammonics

Ammonical Nitrogen Dry Weather

Target Concentralion e mag 0.02 Waler 1egLIatons
Leachate Conzentration [& mo/l 84.79 te value - Table 3.2
Background Concentration C. mg/ 0.0 Maximum 2 5.2
Hygraulic Conguctvity K m/ o3y £.35  [Vaiue tor sand |
Hydraulic G M - 354 jestimate b
Length ¢ W m 110 vadth of sits
Fraction of cracks in pipe . f m'm 0,122 IBased on 5% cracks
ate Infiltration . Q gAYy | 2.0iceal3finfiltration to rver Cakiulated by (o= K]
Dry weather flow (estimate basad on fhowe
Q 5 " 24 rmorlorning t)
DF | ale 3 from equation above
, RrT ] Caleuia
Dilution Factor 59306
Concentration in Stream 2.42
Ammonical Nitrogen Low Flow
C, ] [N Surface water reguiations
= o 34,79 [Maimum Leacrate value - Tabke 5.2
Rackground Concentration i g a.03 A Table 5.2
Hydraulic Conduciivity K n/day 0.55 Value
Hydraulic Gre - R EECI 5 sed o Site gradeent
eoth of w Y WiCth of site r
Fraction of cracks in pipe f n'm Based
2achate [nfitration Q EER 3.01668 18]infiltration to fver
- Lo L adt agtt] ey e T2l ol
Surface water Tow Q m'/day 32 report)
Dr 31.16084Y9 om equalion above
ate RT 0.623217 om C*OF

1
9

Dilution Factor 311
Concentration in Stream 0.

(o]

Ammonical Nitrogen High Flow

Target Concentration [ mg/t 0.02 [Surface water regul

Leachat ncentration C. mall T4.79  [Manmom Leachats value - T2 .

125 wd Concentration C Maximum upgradient concentration ~ Tabie 5.2
Hydraube Conductty . 3 Value for sand (SCO50021-5R3)

Hydraube Gradient TE5ate based on sie gracient

Width of site measwred 00 Maps

Length of pipe

Based on 5% cracks

Fraction of cra n pipe
Leachate [nfiltrat-on Q m°/gay [3.0166818]Infiraton er caloutated by Qe=Kiw.t

RAVCT At TIowe Tt LIt el TOV TR TISTRLET
Surface waler Now Q.. m*iday 885 ) ’

Daution Factor D 55.68 702 JCalculated from equalion s00ve

T
emedial 1 argel - Leachate kT Mg 5233405 Calouiata from (P DF

Dilution Factor 266,69
Concentration in Stream 0.08



