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Introduction

Waterford County Council was granted a Waste License (Ref 75 — 1) by the
Environmental Protection Agency for the continued operation of an existing
unlined landfill and civic waste facility at Tramore Co. Waterford on 25"
September 2001. This is the sixth Annual Environmental Report, which has been
prepared to meet the requirements of Condition 11.8 of Waste License W0075-02
and includes the monitoring period 1% January 2008 to 31* December 2008.



1. Reporting Period
This is the Sixth Annual Environmental Report for the Tramore Landfill Facility, which
covers the period 1% January 2008 to 31* December 2008.

2. Waste Activities carried out at the Facility

Part 1 of the Waste Licence details the activities authorised by the licence:

Waste Management Act 1996: Third Schedule

Class 12. Repackaging prior to submission to any activity referred to in a preceding
paragraph of this Schedule:

This activity is limited to the storage of waste at the Civic Waste Facility

Class 13. Storage prior to submission to any activity referred to in a preceding
paragraph of this Schedule, other than temporary storage, pending collection, on the

premises where the waste concerned is produced:

Waste Management Act, 1996, Fourth Schedule

Class 2. Recycling or reclamation of organic substances, which are not used as
solvents (including composting and other biological transformation processes):

This activity is limited to recycling of paper at the Civic Waste Facility

Class 3. Recycling or reclamation of metals and metal compounds:

This activity is limited to the storage of metal cans at the Civic Waste Facilityy



Class 4. Recycling or reclamation of other inorganic materials:
This activity is limited to the receipt, holding and recovery of inert wastes (such as bricks,
cement, ceramics, soils) to be sent off site for reprocessing or to be used in the restoration of

Tramore landfill site subject to the prior agreement of the Agency.

Class 10. The treatment of any waste on land with a consequential benefit for an

agricultural activity or ecological system.

Class 11. Use of waste obtained from any activity referred to in a preceding
paragraph of this Schedule:
This activity is limited to the use of inert material diverted from the landfill to be used as

cover material, intermediate cover or the formation of embankments at the site.

Class 13. Storage of waste intended for submission to any activity referred to in a
preceding paragraph of this Schedule, other than the temporary storage, pending
collection, on the premises where such waste is produced:

This activity is limited to the temporary storage of waste on site prior to being recycled, re-

used or reclaimed.

3. Quantity and Composition of Waste Received, Disposed of and Recovered
during the year & each year previous.

The quantity and composition of waste received, disposed of and removed for the reporting
period 1% January 2008 — 31% December 2008 is attached in Appendix A.

The waste intake prior to 1995 is unknown as there was no weighbridge at the site. The 1995
estimation is taken from the EPA National Waste Database (1995). The 1996 figures have



been extracted from the Waterford County Council Waste Management Plan (1997). The
1997, 1998, 1999, 2000 and 2001 estimations are based on the 1996 figure assuming a 3%

increase in waste growth per annum.

4. Calculated Remaining Capacity of the Site

The Landfill has ceased accepting waste after 31% December 2005.

5. Year in which Final Capacity is expected to be reached

Final capacity has been reached on the 31% December 2005.

6. Methods of Deposition of Waste

All waste, except residual household waste and hazardous waste, is recycled. Members of the
public have no access to the landfill but utilise the civic amenity area, which was upgraded in
2003. The civic amenity area has receptacles, which accept the following materials: scrap
metal, timber, household bulky items, dry recyclables, domestic waste, paint, fridges/freezers,
cookers, washing machines, dryers, fluorescent tubes, waste oil (cooking and car), aerosols,
textiles, pesticides, batteries (domestic and car) and glass. The civic amenity site accepts

waste from domestic householders only.



7. Environmental-Monitoring

INTRODUCTION

This report is a compilation of environmental monitoring carried out on behalf of Waterford

County Council at Tramore Landfill during the period January 2008 to December 2008.

Monitoring of surface waters, groundwaters, and leachate quality, as well as ecological

monitoring, was carried out in accordance with the waste licence 75-1, conditions 8, and

schedule D.

Sampling sites are as set out in table 1, and appendix 1.

visual/odour
inspection

Quarterly and

Quarterly and annual
chemical &

microbiological analysis

LTS
Weekly levels.
Quarterly and annual

toxicity of leachate
using appropriate

organisms.

Survey of birdlife
and habitats.

SURFACE GROUNDWATER LEACHATE NOISE TOXICITY ECOLOGICAL SEDIMENT &

WATER STATIONS STATIONS ASSESSMENT SURVEY SHELLFISH

STATIONS

SW1,2345,6 BH 2,5,8,9,10 BH1/1,7 B1, B2 Leachate Annual ecological Annual chemical
RC 45 RC 6a / biological survey quality of sediments,

Weekly Monthly levels. LT1,LT2, LT3, LT4, Annual survey Annual assessment of of backstrand. cockles and mussels

from backstrand.
Microbiological

quality of shellfish

Note: BH2 to be from backstrand.

redesignated a leachate

annual chemical analysis
chemical

analysis borehole.

Table 1. Sampling sites and monitoring requirements

Baseline Monitoring

One of the purposes of compliance monitoring is to determine if there has been a release of
contaminants to the environmental media, and to demonstrate compliance with landfill licence
conditions. Baseline monitoring is monitoring which serves as a reference point to which later
monitoring results are compared. For the purpose of this report, results obtained during the first
licensed year of operation, September 2001 to September 2002, will be used as baseline monitoring
data.

Key Parameters
In line with EPA reporting recommendations®, results trends for key parameters are presented for

surface waters (gop), groundwaters (ammonia & tron) and leachates (Ammonia and coD).

L EPA - Landfill Monitoring Manual, 2™ Ed, 2004



Interference in metals analysis of aqueous samples from Tramore landfill and environs due to
salinity.

The test method used to determine metals concentrations in aqueous samples from Tramore landfill
is ICP-MS. Elements present in seawater can interfere with the test. The presence of chloride and
other elements present in seawater combine with each other and the test carrier gas to form
compounds which have the same atomic weights as some of the target test elements. The detector
then wrongly identifies and measures these compounds as target test elements and thus gives falsely
high results.

According to the Varian ICP-MS Application Note 32, the analysis of samples containing high levels
of chloride typically produces polyatomic species in the plasma, which cause major interference in
the most abundant isotopes of As V, Cr and Ni. The presence of other major elements such as Na,

Ca and Mg in seawater can also produce polyatomic interference on isotopes of Cu, Co and Zn.

An example of this is the interference by chloride in the ICP-MS test for Arsenic. Chlorine, which
has an atomic weight of ¢35, combines with the test carrier gas argon (mass 40). This Ar Cl complex
has a combined mass of ¢75, which is close to atomic weight of Arsenic (75), and which leads to

falsely high results.

A list of typical polyatomic interferences for the elements arsenic, chromium, copper and zinc are

given in table 1.

Table 1. Typical polyatomic interference — extract from Varian ICP-MS Application note 32.

Test target element Polyatomic interference

Arsenic Bar =cl, Pca>cl

>2Chromium “Ar *?c, “ca **c, *cl "®0'H, *Ar “N

®*Copper Ar #Na, Ca ®Na

64Zinc 328 1602, 3282, 36Ar 14N2, 40Ar 23Na 1H,
40/5\r 24Mg

Examination of the Q2 2006 results of metals analysis from Tramore landfill provides evidence for
such interference. Using conductivity as a proxy measure of salinity, it can be seen — see figures la-

d - that there is a direct and strong correlation between salinity and measured metal concentration for

10



arsenic, chromium, copper and zinc. This holds true, even for open seawater samples, which would
be expected to have very low levels of these metals.

Thus the reported results for these metals in saline samples (conductivity > 5000 us/cm) are
unreliable and should be disregarded.

Arsenic vs Conductivity Copper vs Conductivity
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Figure 1la-1d. Relationship between metals concentrations and conductivity in aqueous samples

from Tramore landfill and environs, for the 2" quarter period 2006.

11




7.1. SURFACE WATER.

7.1.1 Introduction

The surface water sampling sites are SW 1, 2, 3,4,5,6, as per appendix 1. Sampling was carried out
in each quarter of 2008.

Results are presented in tables 1.1 to 1.4, and appendix C.

There are difficulties involved in monitoring surface water pollution from landfills adjacent to
estuaries, as the salinity of the samples can interfere with many of the tests, (ammonia, COD,
arsenic, copper). Additionally, many of the ions, which are considered indicators of leachate
contamination, are also major components of sea/brackish water, (chloride, sulphate, sodium,

magnesium, calcium, boron).

Following the convention of previous reports on Tramore landfill, the results are compared to the
standards in the Drinking Water Regulations (SI no. 106, 2007), and Bathing Water Regulations (SI
no. 155, 1992). Additionally, water quality criteria used in a recent DOELG / EPA report (“‘An
Assessment of the Trophic Status of Estuaries and Bays in Ireland””, DOELG/EPA, 2001) are used
also. These standards are presented in the tables of results for comparison.

Where possible, results are also compared to results of baseline monitoring carried out between

September ’01 and September ‘02

7.1.2 Results

Visual and odour examination indicated that there was no obvious contamination at any of the sites.
There was no observed odour or floating materials, which would interfere with bathing water use.
Some of the samples at sites SW1-3 from the inner back strand were cloudy, but this is normal due to
the effect of tidal flushes on silt and sand.

The conductivity results indicate that site S1 is brackish water while sites SW2 to SW6 are saline.

pH and temperature are normal at all sites over the monitoring period and fall within relevant quality
standards.

Dissolved oxygen levels were generally satisfactory at all the sites. The suspended solids levels
seem quite high at all stations, and this may be due to silt/sand entrainment in the samples, as the
BOD values do not indicate the presence of significant amounts of organic matter.

Ammonia and BOD were elevated at site SW1. The somewhat elevated ammonia levels recorded at
sites SW2 to SW6 are most likely due to interference by salinity.

12



Key Parameter — BOD

The BOD test is a measure of the amount of oxygen consumed by microorganisms in breaking
down organic matter in water.
Respiration by phytoplankton or their decay, can also lead to oxygen depletion during the BOD

test resulting in a high BOD value. Natural seawaters are likely to have a BOD value < 2 mg/I
BOD.

BOD Trends
O Baseline @ Q1 2008 0 Q2 2008 O Q3 2008 O Q4 2008
4.5
4 1=
3.5
o 30 m
Q 25-
> 21
E 154
1
o WLl
0 : : : : :
SW1 Sw2 Sw3 SW4 SW5  SW6

BOD was slightly elevated at times at SW1, but satisfactory at the other surface water sites. There
was an elevated BOD recorded at SW3 in Q2. This spike is suspected to be due to algal activity.

7.1.3 Discussion
The results of analysis are in line with previous reports that indicated a slight elevation in organic
matter and nutrients at site SW1. It is known that an off-site source is contributing to the organic

load at SW1. There is no indication of any effect from the landfill on the surface water sites.
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Table 1.1

Tramore Landfill Surface Water Monitoring Q1 2008

Drinking |Bathing Water| Estuarine Comment Environmental significance
Water Standards Water
Test SW1 SW2 SW3 SW4 SW5 SW 6 Standards | (SI 155 1992)| Standards
(S1811988) (DOELG
2001)
Ammonia mg/I N 053 0.1 nr nr nr nr 0.23 Elevated at SW1. Thisis
stormwater drain. The landfill is not [No environmental effect from
deemed to be a factor. landfill
BOD mg/l O, 15 0.9 11 0.8 0.6 0.5 satrisfactory at all stations none
70-120 70-130
Brackish
bisoedogenros| 45 | 958 | 962 98.1 99.1 98.7 ) oy | Chacken)
compliance (Saline) |satisfactory at all stations none
Conductivity 1714 nm nm nm nm nm
uS/cm brackish at SW1. none
COD mg/l 02 45 nm nm nm nm nm not measured in saline stations n/a
Nitrite 0.005 0.006 0.002 0.002 0.001 0.1 satisfactory at all stations none
Chloride >237 >4300 >534 >556 >552 >552 250 chloride reflects brackish/saline
nature of samples none
pH 7.7 7.6 7.9 8 8 8 7-9 satisfactory at all stations none
Suspended Solids 149 nm 46 41 167 86 None Elevated at SW1, storm drain.
mg/l visible Slightly elevated levels at SW3 to 6
may be due to saline interference in
test. none expected
Temperature °C 10 9.2 9.9 10 9.8 9.7 25 satisfactory at all stations none
Orthophosphate mg/I P 0.03 0.037 0.035 0.033 0.033 2180
satisfactory at all stations none
Total Oxidised 14
Nitrogen mg/I N 0.9 <0.1 <0.1 <0.1 <0.1 11.3N (Brackish) |satisfactory at all stations none
0.2 (saline)
Arsenic ug/l <5 53.9 23 49.2 53.2 50.9 apparently elevated levels in saline
samples due to saline interference
in test. See fig 1. none
Cadium mg/I <5 <5 <5 <5 <5 <5 satisfactory at all stations none
Calcium mg/l 46.2 262 132 248 259 260 results reflect presence of calcium
in . none
Chromium ug/I 123 335 21.2 30.9 32.6 335 apparently elevated levels in saline
samples due to saline interference
in test. See fig 1. none
Copper ug/l 7.68 124 445 101 116 125 apparently elevated levels in saline
samples due to saline interference
in test. See fig 1. none
Iron ug/I 2020 882 898 883 940 972 there may be some salinity
interference in iron test. This to be
investigated. none expected
Lead ug/l <5 <5 <5 <5 <5 <5 satisfactory at all stations none
Magnesium mg/I 21.4 806 351 709 744 767 results reflect presence of calcium
in seawater. none
Manganese ug/| 231 <50 <50 <50 <50 <50 satisfactory at all stations none
Mercury ug/l <5 <5 <5 <5 <5 <5 satisfactory at all stations none
Potassium mg/I 8.74 248 108 224 236 241 results reflect presence of calcium
in g none
Sodium mg/I 147 7240 2680 6520 6120 6440 results reflect presence of calcium
in seawater. none
Zinc ug/l 46.5 109 52.8 70.7 75 93.2 apparently elevated levels in saline
samples due to saline interference
in test. See fig 1. none

At high saline concentrations salinity results are given instead of conductivity results. COD and ammonia results

are not reported for high saline concentrations as the high salinities cause problems with the test methods.
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Table 1.2

Surface Water Monitoring Q2 2008

Drinking | Bathing Water| Estuarine Comment Environmental significance
Water Standards Water
Test SwWi1 SW 2 SW3 SW 4 SW5 SW 6 Standards | (SI155 1992)| Standards
(S1278 (DOELG
2007) 2001)
Ammonia mg/l N 18 0.33 0.09 0.016 0.016 0.023 0.23 Elevated at SW1. Thisis
stormwater drain. The landfill is not|No environmental effect from
deemed to be a factor. landfill
Arsenic ug/I <50 <50 <50 52.5 55.3 54.5 10 apparently elevated levels in saline
samples due to saline interference
in test. See fig 1. none
BOD mg/l O, 18 0.9 2.7 11 0.4 0.3 satrisfactory at all stations none
Cadmium mg/l <50 <50 <50 <50 <50 <50 5 satisfactory at all stations none
Calcium mg/I 82 256 356 367 355 322 results reflect presence of calcium
in seawater. none
Chloride 386 697 699 696 696 697 250 chloride reflects brackish/saline
nature of samples none
Chromium ug/I <50 <50 <50 <50 <50 <50 50 satrisfactory at all stations none
COD mg/l 02 52 not measured in saline stations.
Satisfactory at SW1 n/a
Conductivity 3810 nm nm nm nm nm 2500 not measured in saline stations.
uS/cm Slughtly elevated at SW1 at SW2 [none
Copper ug/l <50 145 163 219 244 251 2000 apparently elevated levels in saline
samples due to saline interference
in test. See fig 1. none
Dissolved Oxygen % Sat 70-120 70-130
95% Brackish) |Somewhat elevated at SW2 and
1163 1067 1602 1375 1091  109.6 comptnce | o120 |SWa. Most likely due to algal
saline |activity none expected
Iron ug/I <500 <500 <500 <500 <500 <500 200 satrisfactory at all stations none
Lead ug/l <50 <50 <50 <50 <50 <50 25 satisfactory at all stations none
Magnesium mg/I 51.6 754 681 709 1155 1057 results reflect presence of calcium
in seawater. none
Manganese ug/l <500 <500 <500 <500 <500 <500 50 satisfactory at all stations none
Mercury ug/l nm nm nm nm nm 1 not measured this round n/a
Orthophosphate mg/l P nm nm nm nm nm 2180
not measured this round n/a
pH 8 8 8.3 8.3 8 8.1 7-9 satisfactory at all stations none
Potassium mg/| <50 233 346 352 351 314 results reflect presence of calcium
in seawater. none
Salinity % 19 29.9 27.3 28.8 312 31.2 SW?2, 3, 4, 5 and 6 are saline none
Sodium mg/I 517 8058 7198 7456 7760 7801 200 results reflect presence of calcium
in seawater. none
Suspended Solids 30 43 80 70 nr nr None Slightly elevated levels at SW2 to 4
mg/l visible may be due to saline interference in
test. SW5 and SW6 not reported
this round none expected
Temperature °c 182 134 15.8 135 127 14.5 25 satisfactory at all stations none
Total Oxidised 0.2 saline
Nitrogen mg/l N nm nm nm nm nm 113N 14
(Brackish) [not measured this round n/a
Zinc ug/l <300 <300 <300 <300 <300 <300 Below limit of detection at all
stations none

Ath
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Table 1.3

Tramore Landfill Surface Water Monitoring Q3 2008

Water quality Comment Environmental significance
SW1 SW 2 SW3 SW4 SW5 SW 6 standard
SURFACE WATER| (see key at bottom of
Test
Aluminium ug/I -250 -500 -500 -500 -500 -500 200 DW low none
Ammonia mg/I N 17 0.4 0.12 0.021 0.009 -0.003 0.23 DW elevated at SW1 and SW2, non- | slight local enrichment, non-landfill
landfill source source
Antimony ug/I -10 -20 -20 -20 -20 -20 5DW low none
Avrsenic ug/l -10 69.2 67.2 66.6 65.4 64.4 10 DW saline interference in test none
Barium ug/I -60 -120 -120 -120 -120 -120 low none
Beryllium ug/l -10 -20 -20 -20 -20 -20 low none
Boron pg/l 2158 4740 4400 4380 4208 4156 1000 DW reflects salinity none
Cadmium pg/l -10 -20 -20 -20 -20 -20 5 DW low none
Calcium mg/l 228 441 436 434 435 428 reflects salinity none
BOD mg/I 3 11 1.6 14 1 0.9 satisfactory none
Chloride mg/I Cl nr nm nm nm nm nm 250 DW nm
Chromium pg/l 16.4 41.4 38 38.2 36.8 36.8 50 DW saline interference in test none
Cobalt ug/I -10 -20 -20 -20 -20 -20 low none
COD mg/l 272 nr nr nr nr nr likely saline interference at SW1 none
Conductivityps/cm 19040 nm m nm nm nm 2500 bW reflects brackish water at SW1 none
Copper pg/l 49.5 151 150 154 146 143 2000 DW saline interference in test none
Dissolved Oxygen 134.5 1119 137.7 160 103.6 1135 70-130 EST
% sat elevated at SW3 and SW4, reflects natural biological activity in
algal activity in backstrand backstrand
Faecal Coliforms 4 1 2 0 0 0 1000 BW
/100m] low none
Fluoride mg/l nm nm nm nm nm nm 0.8 DW nm
Iron pg/l 1781 -1000 -1000 -1000 -1000 -1000 200 DW slightly elevated at SW1 -non-
landfill source none
Lead g/l -10 -20 -20 -20 -20 -20 25 DW. low none
List I/11 Organic nm nm nm nm nm nm 100 DW
substances nm
| Magnesium mg/I 424 1162 1068 1073 1066 1034 reflects salinity none
Manganese pg/l 717 -1000 -1000 -1000 -1000 -1000 50 DW low none
Mercury ug/l -5 -5 -5 -5 -5 -5 1DW low none
Molybdenum ug/I -10 -20 -20 -20 -20 -20 low none
Nickel ug/I -10 -20 -20 -20 -20 -20 20 DW low none
Nitrite as N 0.11 0.015 0.002 -0.001 -0.001 0.005 0.03 DW low none
Orthophosphate mg/I 0.11
P 0.042| 0.022 0.006 0.007 -0.006 low none
pH 8
8 8.2 8.4 8.1 8.2 6.5-9.5 slightly alkaline water, as expected none
Potassium mg/I 169 414 390 400 399 394 reflects none
Salinity o/oo 11 SW1 brackish, other sites fully
34.4 33.8 34.1 34.3 34.3 saline none
Selenium ug/l -10 218 202 213 106 205 saline interference in test none
Silver ug/I -10 -20 -20 -20 -20 -20 low none
Sodium mg/I 4092 |10510| 9786 9896 9748 9550 reflects salinity none
Sulphate mg/l SO4| 7783 2799 | 3023.5 2829.8 2939.5 2778.8 reflects salinity none
Temperature °C 23 249 | 235 23.2 16.8 16.4 normal range none
Thallium ug/I -10 -20 -20 -20 -20 -20 low none
Tin ug/I -20 -40 -40 -40 -40 -40 low none
Total Coliforms /100 elevated SW1 to SW4, reflecting
mls high level of microbial activity. none - sites near bathing area
>2419 | 1733 | >2419 1553 17 9 5000 BW Open water sites low satisfactory
Total Cyanide mg/I nm nm nm nm nm nm 0.05 DW nm
Total Organic Carbon
|mg/i € nm nm nm nm nm nm nm
Total Oxidised none - levels comply with estuarine
Nitrogen mg/l N -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 1.4 EST low quality standard
Total Phenols nm nm nm nm nm nm nm
low, suspected saline interference
Uranium ug/I -10 -20 -20 -20 78 -20 at SW5 none
Vanadium ug/| 30 80.4 78 80.2 -120 78.8 suspected saline interference none
Zinc ug/l -60 -120 -120 -120 -120 low none

DW - Drinking Water Regulations 2007, EST - DoEHLG Estuarine water report 2001, BW - Bathing water Regulations 2001
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Table 1.4

Tramore Landfill Surface Water Monitoring Q4 2008

SURFACE WATERS Water quality Comment Environmental significance
- samples taken 6th and swi [sw2| sws SW 4 SW5 W6 | k:‘ya:tdg;iom o
20th Oct 2008 oo
Test
Aluminium ug/I -250 -250 -250 140 -250 -250 200 DW low none
Ammonia mg/l N 1.2 nr nr 0.044 nr nm 0.23 DW Slightly elevated at SW1 (non- slight local enrichment, non-landfill
landfill stormwater source) source
Antimony ug/I -5 6.1 5.5 -5 5.7 -5 5 DW low none
Arsenic pg/l -5 365 21.9 34 36.5 -5 10 DW saline interference in test.
Suspected dilution/reporting error
for SW6 none
Barium ug/| -60 80.1 82.6 79 80.1 728 low none
Beryllium ug/| -5 -5 -5 -5 -5 -5 low none
Boron g/l 244 3510 2600 3800 3140 244 1000 DW reflects salinity. Suspected
dilution/reporting error for SW6 none
Cadmium pg/l -5 5 -5 -5 -5 -5 5 DW low none
Calcium mg/l 147 408 324 450 416 477 reflects salinity. Suspected
dilution/reporting error for SW6 none
BOD mg/I 2.2 11 1.3 0.9 11 13 satisfactory none
Chloride mg/I CI >2632 >4861 >4472 >1171 >5103 >4949 250 DW nm
Chromium pg/l -5 272 25.2 17 29.5 6 50 DW saline interference in test.
Suspected dilution/reporting error
for SW6 none
Cobalt ug/I -5 -5 -5 -5 -5 -5 low none
nm nm nm nm nm nm Not measured due to saline
COD mg/I interference none
Conductivitypls/cm nm nm nm nm nm nm 2500 DW not measured none
Copper ug/l -50 194 161 180 222 50 2000 DW saline interference in test.
Suspected dilution/reporting error
for SW6 none
Dissolved Oxygen 12.9 116 105 99.5 97.2 974 70-130 EST Very low at SW1, possible units
% sat error as BOD at SW1 was natural biological activity in
satisfactory backstrand
Faecal Coliforms /100mls 2419 8 173 11 3 0 1000 BW Somewhat eleveated at SWT,
satisfactory at other sites none
Fluoride mg/I nm nm nm nm nm nm 0.8DW nm
Iron pg/l 1640 547 606 470 574 113 200 DW slightly elevated at SW1 -non-
landfill source none
Lead pg/l -5 -5 5 -5 -5 -5 25 DW low none
List I/I1 Organic substances nm nm nm nm nm nm 100 DW nm
Magnesium mg/I 255 1140 847 1100 1210 121 reflects salinity. Suspected
dilution/reporting error for SW6 none
Manganese pg/l 301 -250 -250 -250 -250 -250 50 DW low none
Mercury ug/| nm nm nm nm nm nm 1 DW low none
Molybdenum ug/| -5 17.3 14.2 14 17 7 low none
Nickel ug/I -5 -5 -5 5 -5 -5 20 DW low none
Nitrite as N nm nm nm nm nm nm 0.03 bW low none
Orthophosphate mg/I P nm nm nm nm nm nm low none
pH 8.1
8.1 8.1 8 8 8 6.5-9.5 slightly alkaline water, as expected none
Potassium mg/I reflects salinity. Suspected
117 396 303 440 398 62.1 dilution/reporting error for SW6 none
Salinity o/oo 6.6 SW 1 brackish, other sites close to
32.6 22.4 32.3 33.5 33.8 fully saline none
saline interference in test.
Suspected dilution/reporting error
Selenium ug/I -5 156 111 190 161 -5 for SW6 none
Silver ug/I nm nm nm nm nm nm low none
Sodium mg/I reflects salinity. Suspected
2590 1470 7010 9500 10300 1070 dilution/reporting error for SW6 none
Sulphate mg/l SO4 nm nm nm nm nm nm nm none
23 Somewhat elevated, possible saline
Suspended solids mg/| 26 38 276 46 nm interference in test none
Temperature °c 156 | 142 | 146 13 14.2 14.1 normal range none
Thallium ug/I -5 -5 -5 -5 -5 -5 low none
Somewhat elevated, possible saline
Tin ug/l 49.8 108 107 120 107 106 interference in test none
Total Coliforms /100 mls elevated SW1to SW3, reflecting
high level of microbial activity. none - sites near bathing area
2419 105 2419 105 12 10 5000 BW Open water sites low satisfactory
Total Cyanide mg/I nm nm nm nm nm nm 0.05 DW nm
T otal Organic Carbon mg/I C nm nm nm nm nm nm nm
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7.2.2. Groundwater

7.2.1 INTRODUCTION
Samples were taken at sites BH2, BH5, BH8, BH9, BH10 and RC4. The frequency of sampling and range

of parameters analysed were determined by schedule D of the licence.

Borehole locations are shown on appendix 1. Drilling records, where available, for groundwater
boreholes are shown on table .

Table . Drilling records for groundwater boreholes.

Frim brown gravelly

gravelly clay (2.9-

cobbles and

fragments of shale

cobbles and

Siltstone (11.7

Name BH2 BH5 BH8 BH9 BH10A RC4 RC5
Nominal Type GW GW GW GW GW GW GW
Total Depth (m) 4.2 3.95 7.7 8.7 13 15.3 25
Made ground: grey
silty clay with wood,
Made ground: hardcore paper and plastic (0-
fill (0-0.5) Made ground; clay 0.4) Made ground : stiff
Made ground; loose and sand fill (0-0.8) Firm grey brown brown silty gravelly
mixture of gravel and [Made ground: topsoil: (0-0.3) sandy clay with clay with concrete,
rubble with fill (0.5-1.0) |medium dense silty  [Soft grey brown some gravel (0.4-2.2 |brick and cobbles (O
Strata (m) Made Ground: soft sand with black sandy silty clay: (0.3-|Stiff to very stiff 1.3)
black sandy silt with domestic refuse (0.8- |1.2) brown silty sandy Made ground: brick,
domestic refuse (1.0- [1.8) Firm grey brown gravelly clay with ash, wood, plastic,
1.7) Made ground: firm to |sandy clay with cobbles and paper and steel (1.3
Soft/loose mixture of  [stiff light brown some gravel: (1.2- [boulders (2.2-7.4 4.2)
silt and gravel: (1.7-2.5) [gravelly clay with 1.9) Hard brown silty Soft grey very silty |open hole (0-
medium dense well traces of reduse (1.8- |Stiff to very stiff laminated clay with [sandy clay with 9.7
graded silty gravel: (2.5-2.9) brown silty sandy frequent cobble and |shells (4.2-10.2) gravel (9.7-
3.0) Very stiff light brown |gravelly clay with boulder size Large limestone 11.7

Overburden (0-20

silty clay: (3.0-4.2) 3.95) boulders: (1.9-7.7) [(7.4-8.7 boulders (11.8-13.0)[15.3 Siltstone (20-25)
refers to
Response zone (m) none given not given installation sheet 12to 14 m 2110 24.5
Designation based on drill record GW GW GW GW

7.2.2 RESULTS

Results are presented in table 2.1 to 2.4, and appendix D.

Groundwater monitoring results are compared with the Interim Guideline Values (IGVs) as outlined

in the interim report by the environmental Protection agency, “Towards Setting Guidelines for the

Protection of Groundwater in Ireland”.

Elevated values for Boron, Calcium, Chloride, Conductivity, Potassium and Sodium reflect the

impact of saline intrusion on borehole water characteristics. Additionally, the salinity of the samples

interfered with some of the tests, (ammonia, arsenic, copper). Accordingly interpretation of test

results for some parameters must bear this in mind.

Conductivity values were elevated in many of the boreholes, reflecting significant saline intrusion at

this estuarine site. A discussion of the extent of saline intrusion is beyond the scope of this
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environmental report, however detailed studies® of saline intrusion into these boreholes was carried
out in 2002 and 2006.

Heavy metals, list I/1l organics, phenols and coliform bacteria were low at all boreholes throughout

the monitoring period.

2 Waterford County Council, Investigation into the Occurrence of Salinity Intrusion at Tramore Landfill Site, MCOS,
2002 and RPS 2006.
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Key Parameter - Ammonia

AMMONIA

Ammonia occurs naturally in water bodies, including estuarine and marine waters, arising from the
microbiological decomposition of nitrogenous organic matter. Fish and other aquatic organisms also
excrete ammonia. Therefore unpolluted waters contain ammonia, usually < 0.1 mg/l N, although

groundwaters in reducing conditions can contain higher levels.

GROUNDWATER AMMONIA TRENDS

O Baseline @ Q1 2008 0 Q2 2008 0O Q3 2008 OO0 Q4 2008

160.00
140.00
120.00
100.00
80.00 I
60.00
40.00
28(0)8 = r o [ -| |-|

Ammonia mg/l N

€L LR T L

Groundwater ammonia levels 2008

Ammonia levels were high (>5mg/l) in BH2, RC4 and RC5.
Results for 2008 were similar to baseline monitoring in most boreholes. A sharp decrease in

ammonia in RC5 was observed in Q4, though ongoing monitoring will show if this trend continues.

Key Parameter - Iron
Iron is present in significant amounts in soils and rocks, principally in insoluble forms. However,
many complex reactions, which occur naturally in ground formations can give rise to more soluble

forms of iron, which will therefore be present in water passing through such formations.

Appreciable amounts of iron may therefore be present in groundwaters, especially in reducing
conditions. Landfill leachate also contains significant amounts of iron. Leachate from Irish/UK
landfills accepting mainly domestic waste, have been found to contain between 0.4 to 664 mg/l Fe,

with a median value of 12 mg/l Fe. (Source: Department of the Environment, 1995).
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GROUNDWATER IRON TRENDS

H Baseline @ Q1 2008 O Q2 2008 O Q3 2008 O Q4 2008
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Groundwater iron levels 2008

Iron levels were high (>5000ug/l) in GW3 and RC5 during the monitoring period.

Results for 2008 were similar to baseline monitoring.

7.2.3 DISCUSSION

The results of groundwater monitoring are in line with results from previous rounds of testing carried
out since 1999. As indicated in previous reports, it appears that groundwater quality within the
current working area is impacted by leachate from the landfill, as evidenced by elevated ammonia
and iron levels at BH2, BH10 and RC4. Further investigation will be required to determine the cause
of elevated iron and ammonia at RC5, which is some distance away from the current landfill site.
Heavy metals, List I/I1 Organics, and phenols were low at all boreholes throughout the monitoring

period.
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Table 2.1

Tramore Landfill Groundwater Monitoring Q1 2008

Test GWO01| GW02 | GW03 | GWO04 | GWO05] BH2 | BH5 | BH8 | BH9 | RC4 | RC5 IGV Comment Environmental significance
Ammonia mg/l N 0.15 given the volume of leachate
produced and the dilution
available (>50,000), no
environmental effect is
1.2 2 2.9 0.4 120 0.05 | 0.003| 0.24 5.7 >32 elevated BH2, RC4 and RC5 |expected
Arsenic g/l 10 The apparent elevated levels
are associated with high
chloride/conductivity,
indicative of saline
20.3 25.8 34.1 - <5 32 37.4 <5 <5 64.3 62.3 interference in the test none
Chloride mg/I CI 30 Chloride associated with
>2700 | >3100 | >2800 180 555 | >4600| 348 | >109 [ >5200 | >539 salinity none
Conductivityps/cm 1000 |Conductivity associated with
19000 | 18000 [ 17000 - 938 3500 | 42000| nm 922 [ 51000 nm salinity none
Dissolved Oxygen no
abnormal |10, DO in BH2, indicative of |none, given dilution available
95.3 75.5 69 53.7 1.8 77.3 | 355 | 284 27.7 23.3 | change [reducing conditions in receiving waters (>50,000)
pH 7.8 7.6 7.2 - 7.7 7 7.7 7.6 7.3 7.2 6.9 | 6.5t09.5 |within normal range none
Temperature °C 11.4 11.2 11.1 10.3 11.7 10.7 nm 11.6 12.4 12 25 within normal range none
Boron pg/l 1000 |Elevated boron levels
831 980 734 - 83.1 1220 | 1900 | 184 | 87.6 2930 943 associated with salinity none
Cadmium pg/l <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 5 low in all groundwaters none
Calcium mg/I 200 elevated calcium associated
179 242 293 - 56.2 123 219 101 | 38.2 351 330 with salinity none
Chromium pg/I 30 The apparent elevated levels
are associated with high
chloride/conductivity,
indicative of saline
26.7 255 21.3 14.1 313 27.8 | 153 | 157 39.6 32.2 interference in the test none
Copper pg/l 30 The apparent elevated levels
are associated with high
chloride/conductivity,
indicative of saline
54.6 44.5 40.5 - 8.02 10.3 835 | 215 | 127 147 121 interference in the test none
Iron pg/l 200
elevated iron at GWO03, BH2,
RC4, and RC5. This may be [given the volume of leachate
associated with landfill produced and the dilution
leachate, though RC5 requires|available (>50,000), no
further investigation as this is |environmental effect is
1330 1160 5250 705 4650 856 | 1010 | 2430 | 4190 | 6960 remote from the landdfill site. |expected
Lead pg/l <5 <5 <5 - <5 <5 5.81 <5 <5 <5 <5 10 low at all sites none
Magnesium mg/I 10 Magnesium associated with
253 272 254 14.7 90.7 556 53 18.9 927 799 salinity none
Manganese pg/l 50 given the volume of leachate
produced and the dilution
elevated at RC4. May be available (>50,000), no
associated with landfill environmental effect is
775 439 1080 - 1120 1390 <50 190 761 6490 821 leachate expected
Mercury pg/l <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 low at all sites none
Potassium mg/I 5 potassium associated with
74.2 72.8 57.3 - 1.88 90.1 166 757 | 411 271 147 salinity none
Sodium mg/I 150 sodium associated with
2920 2490 2350 84.6 330 5030 | 412 73 8700 | 7030 salinity none
Orthophosphate mg/I - 0.03
P - - - - - - - <0.006| <0.006 | 0.14
Total Oxidised Nitrogen - no
mg/l N - nm nm - nm nm <0.1 0.5 nm <0.1 | abnormal
Total Organic Carbon given the volume of leachate
mg/l C produced and the dilution
some variation between available (>50,000), no
boreholes, but no extreme environmental effect is
19.7 155 10.6 - 13 30 2.6 <0.5 | <0.5 22 4 levels recorded. expected
Zinc pg/l 100 |The apparent elevated levels
are associated with high
chloride/conductivity,
indicative of saline
146 46 61.3 34.7 52 132 39.1 | 583 114 81.2 interference in the test none
Faecal Coliforms -
/100mls
low numbers present in some
of boreholes. Presence most [none, levels in boreholes
likely due to surface sources, [lower than background levels
0 10 24 2 3 0 <10 | <10 0 <10 0 such as wildlife. in surface waters
Total Coliforms /100 0 none, levels in boreholes
mls moderate numbers present in |close to background levels in
1414 | >2419 | >2419 - 387 | >2419|>2419| 20 10 0 41 boreholes. surface waters

Values in bold indicate exceedance
GW 04 No sample-Borehole to be redrilled

Total Oxidised Nitrogen (TON) was not analysed on the samples due to an oversight in the laboratory




Table 2.2

Tramore Landfill Groundwater Monitoring Q2 2008

Test GWO01| GW02 | GWO03 | GW 04 [GWO05al BH1/1 | BH5 | BH8 | BH9 [ RC4 | RC5 IGV Comment Environmental significance
Ammonia mg/l N 0.15 given the volume of leachate
produced and the dilution available
(>50,000), no environmental effect is
0.59 0.11 18 0.71 | 0.18 | 0.19 4.7 elevated BH1/1 and RC4 expected
Arsenic pg/l 10 The apparent elevated level at]
RC4 associated with high
chloride/conductivity,
indicative of saline
<50 <50 <50 53.6 <50 <50 55 interference in the test none
Boron pg/l 1000 |Elevated boron level at RC4
667 <500 <500 | 2266 | <500 | <500 | 3686 associated with salinity none
Cadmium pg/l <50 <50 <50 <50 <50 <50 <50 5 low in all groundwaters none
Calcium mg/l 200 elevated calcium associated
145 58.3 112 339 117 <50 409 with salinity none
Chloride mg/I CI 30 Chloride associated with
596 100 158 659 409 | 149 >700 salinity none
Chromium pg/I <50 <50 <50 <50 <50 <50 <50 30 low in all groundwaters none
Conductivitypls/cm 1000
33 Conductivity associated with
17420 921 1470 | 48700 | 4310 [ 1096 | salinity salinity none
Copper pg/l 30 The apparent elevated level af]
RC4 are associated with high
chloride/conductivity,
indicative of saline
58.5 <50 <50 226 <50 <50 258 interference in the test none
Dissolved Oxygen no
% sat abnormal {jow DO in BH1/1, indicative of [none, given dilution available in
58 93.9 9.1 97.8 | 16.8 | 13.7 32.2 change |reducing conditions receiving waters (>50,000)
Faecal Coliforms
/100mls Very low numbers present in
some of boreholes. Presence
most likely due to surface none, levels in boreholes lower than
0 0 0 0 0 1 0 0 sources, such as wildlife. background levels in surface waters
Iron pg/l 200 [Somewhat elevated iron at given the volume of leachate
BH1/1. This may be produced and the dilution available
associated with landfill (>50,000), no environmental effect is
<500 <500 3849 | <500 | <500 | <500 | 1059 leachate. expected
Lead pg/l <50 <50 <50 <50 <50 <50 <50 10 low at all sites none
Magnesium mg/| 10 Magnesium associated with
209 <50 <50 890 57 <50 998 salinity none
Manganese pg/l 50 given the volume of leachate
elevated at RC4. May be produced and the dilution available
associated with landfill (>50,000), no environmental effect is
<500 848 507 <500 | <500 | 619 5392 leachate expected
Orthophosphate mg/I 0.03
P 0.053 <0.006 0.22 0.076 | 0.006 | 0.006 low at all sites none
pH 7.7 7.9 6.9 7.7 7.6 7.4 7.1 6.5 t0 9.5 |within normal range none
Potassium mg/I 5 potassium associated with
70.9 <50 <50 291 <50 <50 309 salinity none
Sodium mg/I 150 [sodium associated with
2854 74.6 99.2 8113 | 530 105 11969 salinity none
Temperature °C 115 11.4 10 11.3 | 119 | 12.7 13.2 25 within normal range none
Total Coliforms /100 0 moderate numbers present in |none, levels in boreholes close to
mls >2419 1 150 3106 1 4 0 boreholes. background levels in surface waters
Total Organic Carbon given the volume of leachate
mg/l C some variation between produced and the dilution available
boreholes, but no extreme (>50,000), no environmental effect is
16.6 2.5 nm 2.6 1.9 1.5 3.2 levels recorded. expected
Total Oxidised Nitrogen no
mg/l N abnormal
0.5] nr <0.1 11 0.2 0.1 <0.1 change Low values recorded. none
Total Phenols <0.01 <0.01 0.01 [ <0.01) 0.02 [ 0.02 | <0.01 Low values recorded. none
Zinc pg/l <300 <300 <300 | <300 | <300 | <50 <300 100 low at all sites none

GW 2, GW3 and GW4 No sample-no footvalve/tubing
Unable to access RC5. BH10 discontinued. BH2 under construction
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Table 2.3

GROUNDWATER - samples taken June 2008

Tramore Landfill Groundwater monitoring Q3 2008

Test GW 02 | GW 05 BH2 BH 5 BH 8 BH 9 RC 4 RC5 Comment Environmental significance
Aluminium ug/I <250 296 <250 -2500 547 496 -2500 -2500 low to moderate levels none
Ammonia mg/l N elevated BH2, RC4, leachate likely source.
Also elevated RC5, unknown source,
19 0.63 150 0.38 0.077 0.29 5.1 33 leachate unlikely none, given dilution available in backstrand
Antimony ug/l <10 <1 <10 -100 -1 -1 -100 -100 low levels none
Arsenic pg/l slightly elevated GW2, BH2, likely saline
30.6 1.9 27.2 -100 3.5 -1 -100 -100 interference none
Barium ug/I 122 45.7 631 -600 69.4 48.2 -600 -600 reflects salinity none
Beryllium ug/I <10 <1 <10 -100 -1 -1 -100 -100 low levels none
Boron pg/l 1846 56.3 2117 3675 135 69.1 4852 1475 reflects salinity none
Cadmium pg/I <10 <1 <10 -100 -1 -1 -100 -100 low to moderate levels none
Calcium mg/I 28.6 87.3 2123 357 133 54.8 532 647 moderate levels none
Chloride mg/I Cl 592 104 456 660 374 117 nr nr reflects salinity none
Chromium pg/l 14.1 1.7 10.5 -100 2.3 1.1 -100 -100 low levels none
Cobalt ug/I <10 1.4 -10 -100 1.1 -1 -100 -100 low levels none
ConductivitypS/c
m 1160 937 8230 nm 3290 943 nm nm reflects salinity none
Copper pg/l
43.8 2 16.8 -100 7.9 2.8 126 -100_|generally low, salinity interference likely RC4; none
Dissolved
Oxygen
% sat 16.7 13.1 4.2 99.7 102.9 14.8 21.8 25.8 reflects aeration none
Faecal Coliforms
/100mls 0 0 0 0 0 0 0 0 low none
Fluoride mg/I 35 0.13 1.57 4.75 0.82 0.14 34 3.2 reflects salinity none
Iron pg/l elevated BH2, leachate likely source. Also
elevated RC5, unknown source, leachate
1127 461 2962 -1000 1023 723 -1000 6395 unlikely none
Lead pg/l <10 <1 -10 -100 1.4 -1 -100 -100 low none
List I/11 Organic Xylene 0.6
substances ug/l
1.3 Toluene
<0.5 <0.5 <0.5 <0.5 others <0.5 <0.5 <0.5 <0.5 low or not detected none
Magnesium mg/I 303 17.9 184 938 54.7 23.4 1263 1038 reflects salinity none
Manganese g/l 503 1173 1161 -1000 509 955 -1000 -1000 elevated GWO05, likely source is leachate none
Mercury ug/| <5 <5 -5 -5 -5 -5 -5 -5 low none
Molybdenum ug/l| <10 <1 -10 -100 -1 -1 -100 -100 low none
Nickel ug/I <10 2.7 -10 -100 3.2 1.7 -100 -100 low none
Nitrite as N <0.001  [<0.001 |-0.001 0.01 -0.001 0.01 -0.001 -0.001 low none
Orthophosphate |0.025 <0.006 |-0.006 0.11 -0.006 -0.006 -0.006 0.16
low none
mg/I P
pH 7.6 7.8 7.3 7.8 8 75 7.4 7.2 normal range none
Potassium mg/l  [11.5 12 171 293 8.2 4.7 386 193 reflects salinity none
Salinity o/oo0 9.7 nm 4.5 31.2 17 nm 33 30.9 BH5, RC4 and RCS5 highly saline none
Selenium ug/I 47.9 1.9 21.9 147 9.2 1.6 185 142 low, except where saline interference likely none
Silver ug/l <10 <1 -10 -100 -1 -1 -100 -100 low none
Sodium mg/I 3055 89.7 1104 8349 443 111 10831 9307 reflects salinity none
Sulphate mg/l $4720.7 66.5 72.3 2492 1415 26.9 1442.1  [1750 reflects salinity none
Temperature °c_ [13.3 13.1 15.6 13.2 15.6 13.4 15.3 13 normal range none
Thallium ug/I <10 <1 -10 -100 -1 -1 -100 -100 low none
Tin ug/l <20 <2 -20 -200 -2 -2 -200 -200 low none
Total Coliforms  [>2419 0 >2419 194 0 0 0 0 elevated at GW02, BH2, reflects
/100 mls mocrobiological activity associated with
biodegradation none
Total Cyanide <0.05 <0.05 <0.05 nm <0.05 -0.05 <0.05 -0.05
mg/I low none
Total Organic 12.7 21 33 2.2 15 0.6 3.9 4
Carbon mg/I C relatively low none
Total Oxidised ~ [<0.1 <0.1 -0.1 -0.1 0.2 0.1 -0.1 -0.1
Nitrogen mg/l N low none
Total Phenols <0.01 <0.01 <0.01 nm -0.01 0.01 -0.01 -0.01 low none
Uranium ug/I <10 1.4 -10 -100 2.9 -1 -100 -100 low none
Vanadium ug/l  [33.9 1.7 12 -100 3.6 1.5 -100 -100 low, except where saline interference likely none
Zinc pg/l <60 115 -60 -600 57.3 11.8 -600 -600 low none

GW 1, GW3 and GW4 No sample-no footvalve/tubing BH10 discontinued.
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Table 2.4 Tramore Landfill Groundwater monitoring Q4 2008

GROUNDWATER Gw 02|Gw 05| BH2| BH5 | BH8|BH 8| RC4 | RCS |16V Comment Environmental
samples taken June 2008 significance
Aluminium ug/I 45 74 | <250] <250 | <250 | <250| <250 [ <250 none none
Ammonia mg/I N 0.15 given the volume of
Elevated BH1/1 (19 leachate produced and
mag/l), BH2 (150 mg/l), the dilution available
Probable source landfill (>50,000), no
leachate. RC5( 33 mg/l) | environmental effect is
0.18 | 0.09 | 87 [<0.01]<0.01]0.58| nr | 0.19 unknown cause expected
Antimony ug/l <5 <5 | <5] <5 <5 ] <5] 54 <5 none none
Arsenic pg/l 10 | The apparent elevated
level at BH2 associated
with high
chloride/conductivity,
indicative of saline
15 <5 <5 nr <5 | <5 ]385]| 40 interference in the test none
Elevated Barium levels
Barium ug/l 120 | 93 [320] 99 [ 100|102 | 100 | 110 associated with salinity none
Beryllium ug/l <5 <5 <5 <5 <5 <5 <5 <5 none none
Boron pg/l 1000( Elevated boron levels
1100 | <50 |1300| 3400 | <50 | <50 | 3510 | 980 associated with salinity none
Cadmium pg/l <5 <5 <5 <5 <5 | <5 <5 <5 5 | lowin all groundwaters none
Calcium mg/l 200 elevated calcium
220 98 | 190) 490 | 120 |67.2] 555 | 550 associated with salinity none
Chloride mg/I Cl Chloride associated with
>1839| 87 | >79 |>1006| >363| 182 | >4912[>1490 salinit none
Chromium pg/I 30 | Slightly elevated results
linked to salinity
<10 <10 | 29 | 120 | <10 | 6.1 | 418 [ 26 interference none
Cobalt ug/l <5 <5 |<05] <5 <5 | <5 [ 55 <5 none none
Conductivitypls/cm 1000| Conductivity associated
11970 937 |4150( nm | 2860 930 |51000| nm with salinity none
Copper pg/l 30 [ The apparent elevated
levels at GW2, RC4 and
RCS indicative of saline
<30 | <30 | <30 190 | <30 | <50 | 223 | 200 interference in the test none
Dissolved Oxygen none, given dilution
% sat Low DO in BH1/1, BH2, | available in receiving
BH(indicative of reducing| waters (>50,000) of
3 938 | 6.8 | 733 | 30.8|16.9) 28.6 | 26.5 conditions backstrand
Faecal Coliforms /100mls 0
Not detected or very low
numbers present in some none, levels in
of boreholes. Presence | boreholes lower than
most likely due to surface| background levels in
nm <1 <1 <1 <1 ] <2 <2 <1 sources, such as wildlife. surface waters
Fluoride mg/I Elevated Fluoride in BH5
and RC5 associated with
nm nm nm | nm nm | nm nm nm salinity none
Iron pg/l 200 | Elevated iron at BH1/1, | given the volume of
BH2. This may be leachate produced and
associated with landfill [ the dilution available
leachate. Elevated at (>50,000), no
RCS5 unknown cause. | environmental effect is
550 170 |2400| 4300 | 230 | 475 | 3450 | 5300 Distance from landfill expected
Lead pg/l <5 <5 <5] <5 <5 ] <5] <5 <5 |10 low at all sites none
List I/l Organic substances
nm nm nm_[nm__|om_[rm |nm  |nm
Magnesium mg/I Magnesium associated
250 30 |130) 1400 | 57 [35.4] 1200 | 1300 with salinit none
Manganese pg/I 50 given the volume of
leachate produced and
the dilution available
elevated at RC4. May be (>50,000), no
associated with landfill | environmental effect is
410 890 | 960 [ 1000 | 620 |1040| 7290 | 1100 leachate expected
Mercury ug/l nm nm | nm [ nm nm | nm | nm nm
lybd: ug/l 20 <5 | <5] <5 <5 6 [134] <5
Nickel ug/l <5 <5 <5 <5 <5 <5 <5 <5
Nitrite as N nm nm nm_|nm nm nm_|nm nm
Orthophosphate mg/I P nm nm nm |nm nm |nm [nm nm
low at all sites none
[pH 7.6 7.8 72 |16 7.6 74 115 7 within normal range none
Potassium mg/I 160 <5 180 |420 11 7.3 |425 (240 |5 potassium associated
with salinit none
Salinity 0/00 nm nm nm_ (311 [nom_|om_|nm 30.2
selenium associated with
salinity - possible
Selenium ug/l <5 <5 <5 180 |<5 <5 [167 |170 interference
Silver ug/l nm nm nm__|nm nm__|nm_[nm nm
Sodium mg/I 4300 |220 570 [13000 440 |210 (10400 |12000 [150 | sodium associated with
salinity none
[Sulphate mg/l SO4 nm nm nm__[nm nm__[nm_[nm nm
Te °c 12.9 13 14 136 [126 |132 (133 |124 within normal range none
Thallium ug/I <5 <5 <5 |<5 <5 <5 |<5 <5
tin associated with salinity|
Tin ug/l <10 <10 <10 |<10 <10 |106 |107 <10 - possible interference
Total Coliforms /100 mls nm 2 54 <1 <1 <2 <2 <1 0 none, levels in
boreholes close to
moderate numbers background levels in
present in boreholes. surface waters
Total Cyanide mg/l nm nm nm__[nm nm__|nm__|nm nm n/a n/a
Total Organic Carbon mg/l C nm nm hm_|nm nm [om  [om nm
n/a n/a
Total Oxidised Nitrogen mg/I N 0.2 0.1 0.1 <0.1 0.2 01l |02 <0.1
Low values recorded. none
Total Phenols 0.02 0.03 0.03 (0.02 0.02 |0.04 0.02 0.01
|mg/t Low values recorded. none
Relatively low values
Uranium ug/I <5 <5 <5 |<5 <5 <5 155 |<5 recorded none
vanadium associated with
salinity - possible none
Vanadium ug/l <5 <5 <5 [40 <5 13 [689 |38 interference
Zinc ug/l <100 <100 {<100 |<100 (79 <100 |<100 <100 low at all sites none
GW1, GW3, GW4 no tubing due to site works
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7.3 LEACHATE

7.3.1 INTRODUCTION

Leachate boreholes, BH1, BH 7 and RC6 have been routinely sampled since Sept 2001. Supplementary
boreholes LT 1-5 were constructed in late 2001, and sampled since 2002.

Borehole locations are shown on appendix 1. Drilling records, where available, for groundwater boreholes are
shown on table .

Table 5. Leachate borehole drilling records

Name BH1/1 BH7A LT1 LT2 LT3a LT4a LT5a RC6A
Nominal Type GW + L leachate L L L L L L
Total Depth (m) 4.5 6 8.4 4.8 6 6 orerer 6 9
ground:clay|
with gravel |Made ground light
and brown clay with
boulder obs|gravel, cobbles
Made ground (0-2) and concrete (0-1)
rubble and clay Made Made ground:
(0-2.3) ground: black silty clay
Made ground: clay (2 - 3) |with gravel and
Made ground: domestic refuse Made plastic (1-3.2)
fill/clay with traces (2.3-3.3) Made ground ground clay|Firm light brown
Strata (m) of rubble (0-1.7) Made ground clay with with traces |grey gravelly clay
Made ground; black domestic  |occasional of refuse (3|with cobbles (3.2-
domestic refuse refuse (3.3 - 7.2) [cobbles (0-1.2) -3.8) 7)
(1.7-3.7) Made ground; Made ground: Made ground |[Made Light brown clay
Made ground: firm mixture of domestic clay ground; with gravel and
brown clay with rubbish and black|refuse (1.2 - occasional domestic |abundant cobbles
traces of rubbish |Made ground; clay with [silty sand (7.2 - |4.5) cobbles (0-0.7) |refuse (3.8 {(7-8.3)
(3.7-4.2) cobbles (0-0.6) 7.8) Made ground Made ground: |7.8) Light brown clay
Firm brown sandy |Made ground:waste, Loose grey silty |silty refuse Clay with clay/waste (0.7 |Made with gravel and
gravelly clay: (4.2- |bricks and metal (0.6- [sand with shells |(domestic) (4.5]cobbles (0-6) |- 6) ground: large cobbles (8.3
4.5) 6) (7.8 - 8.4) -4.8) mixture of |9)
Response zone (m) 0.80m to 4.0m 3.5m to 6.0m 1.8t07.2 1.3t0 4.6 1.5t05.6 1.5t05.2 2.810 6.35 3t09
Designation based
on drill record Leachate Leachate Leachate Leachate Leachate Leachate Leachate Leachate

Results of analysis are presented in tables 3.1 to 3.4, and appendix E, and are compared with the median of

"typical” landfill leachate, as published in the EPA document "Landfill Operational Practices", 1998.

7.3.2 RESULTS
Saline intrusion is evident in many of the leachate boreholes, reflected in the high concentrations of ions
associated with seawater, such as chloride, sodium, magnesium calcium and boron, and subsequent interference

in some of the tests normally used to characterise landfill leachate, as discussed in the introduction.
Heavy metal concentrations (cadmium, lead) are generally low, being at about drinking water standard levels.
There is a strong relationship between salinity and measured levels of zinc, copper, chromium and arsenic,

which strongly indicate interference in tests due to salinity — see introduction.

Key Parameter - Ammonia
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Tramore leachate Ammonia trends

O Baseline @ Q1 2008 0 Q2 2008 O Q3 2008 O Q4 2008
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Fig 3.1 Leachate ammonia levels 2008

Ammonia concentrations were elevated at Sites LT1 to LT5, and relatively low at BH1, BH7 and RC6. This

variation appears to indicate different stages of biodegradation within the landfill.

Key Parameter — COD

Tramore Leachate COD

O Baseline m Q1 2008 m Q2 2008 m Q3 2008 m Q4 2008

3000
2500
2000 -
1500
1000

500 -

COD mg/I

BH1/1 BH7 RC6a LT1 LT 2 LT3 LT 4 LTS5

Fig 3.2 leachate COD levels 2008

The COD test measures the organic matter in a sample that is amenable to chemical oxidation. The COD test is
usually applied to polluted waters and waste-waters.

7.3.3 Discussion
There were relatively low COD at BH1/1and BH7, indicating low waste-decomposition activity at these sites.

In contrast, levels for these parameters were quite high at sites LT 1-5, indicating active waste-decomposition at
these sites.
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Table 3.1

Tramore Landfill Leachate Monitoring Q1 2008

Typical
Leachate
Test BH1/1|BH7 RC6a [LT1 LT2 LT3 LT4 LTS Analysis | Comment Environmental significance
(EPA,
1997
Some local enrichment of
ammonia levels in adjacent
groundwaters possible, but
Levels were within the given the volume of
Ammonia mg/l N >10 |52 049 |59 390 2000 |- [2r0 453 range expected for leachate produced and the
municipal landfill leachate. [dilution available in the
LT3 was highest. wider environment
(>50,000), no
environmental effect is
expected
Chloride elevated at LT3.
May be due to saline
Chioride mgfl CI w a1 114 213 657 3374 |- 41 ) intrusion effects. Result for none given the saline
LT5 is low relative to receiving environment.
conductivity and may be an
error.
Conductivity levels mirror
. chloride levels. Elevated [none given the saline
Conductivitypls/cm 1576 (2000 1075 2800 5500 25000 |- 7000 7180 level at LT3 may be due to |receiving environment.
saline intrusion effects.
pH 6.8 6.9 7.4 6.7 7 7.6 - 71 71 results within normal range [none
given the volume of
leachate produced and the
BOD mg/l O, 1 >410 1 16.8 20 130 - 225 270 Somewhat elevated at BH7 [dilution available (>50,000),
no environmental effect is
expected
COD at BH7 mirrors given the volume of
elevated BOD result. High |leachate produced and the
COD mg/l O, 19 943 8 140 353 2030 - 482 954 result for LT3 may be due [dilution available (>50,000),
to interference due to no environmental effect is
salinity. expected
Temperature °C 9.9 13 11 1 13 15 - 13 - results within normal range |none
Total Organic Nitrogen mg/I N 04 nm nm nm nm nm - |nm - low at BH1/1 none
Or mg/l P 0.046 |- <0.006 |- - - - - 11 low where measured none
Cadmium pg/I <5 <5 <5 <5 <5 <5 - <5 <10 results low none
given the volume of
results as expected for leachate produced and the
Calcium mg/I 102 188 51.5 230 116 34.1 - 113 155 P dilution available (>50,000),
municipal leachate .
no environmental effect is
expected
Apparently elevated
Chromium g/ 188 [ |33 |6 194 fas |- |07 [s0 chromium at LTS and LTS |,
linked to salinity
interference in test
Apparently elevated arsenic
Arsenic gl s fooo | |ar 01 fao | fwr |7 atBHY, LT3 and LTS linked |,
to salinity interference in
test.
Copper g/l 121|155 101|796 8.08 371 |- 12 40 relatively low results atall f
sites measured
Some local enrichment of
iron levels in adjacent
groundwaters and sediment
Elevated at BH1, BH7 |POSSIble, but diven the
Iron g/l 13100 (57200 1340 27200 6120 5970 - 10300 12100 and LT1. Results typical of -
" produced and the dilution
municipal leachate " A .
available in the wider
environment (>50,000), no
environmental effect is
expected
Lead pg/l <5 5.56 <5 <5 <5 10.5 - 9.06 90 low at all sites examined none
. Elevated magnesium linked
Magnesium mg/I 22.6 59.6 233 31.6 86.6 300 - 130 125 to salinity at LT3 and LT5 none
Some local enrichment of
manganese levels in
adjacent groundwaters and
Elevated at BH1/1, BH7, Zlevdérn“ﬁ:e‘ szlsjﬁ':;“‘
Manganese g/l 646  |11000 [se6  [4870 2210 172 |- 995 500 LTL LT2and LTS. Results |1, ate produced and the
typical of municipal ' " .
dilution available in the
leachate y
wider environment
(>50,000), no
environmental effect is
expected
Potassium mg/l 141 (357 |36 39 164 883 |- 27 492 elevated potassium at LT3 |,
linked to salini
Sodium mg/l 701 193 [s22  [ses 282 210 |- [s15 688 clevated sodum at LT3
linked to salinit
Boran ug/l 314 f2r9 o33 [s21 945 5700 |- [1950 - elevated boron at LT3 none
linked to salinit
. given the volume of
E':‘I’I:Lee‘; ’:f::‘:i‘t"m M3Y {|eachate produced and the
Nickel ug/I 10.8 30.9 8.76 6.24 15.8 273 - 329 - . Y. dilution available (>50,000),
Further testing needed to
N - no environmental effect is
confirm this.
expected
Zinc g/l 33 |474 |56 [63s 38.3 235 |- 136 160 elevated zinc at LT3 linked |
to salininity
. less than 2 detected at
Faecal Coliforms /100mls <2 <2 - 0 BHL/1 and RC6a none
low levels detected at
Total Coliforms / 100mls |10 2 - 0 BH1/1 and RC6a none

nm - not monitored
LT 4 No sample, Dry
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Table 3.2

Tramore Landfill Leachate Monitoring Q2 2008

nr - not reported
nm - not monitored
LT 4 No sample, Dry

30

Typical
Leachate
Test BH 11 BH7 RC 6a LT1 LT2 LT 3a LT4 LTS5 Analysis Comment Environmental significance
(EPA,
1997)
Levels were within the range expected Some local ennchvmem of ammonia levels in adjacent
Ammonia mg/l N 18 64 05 72 300 | <0003 <0003 | 453 | for municipal landfill leachate. BH7 was| ~_groundwaters possible, but given the volume of leachate
highest. produced and the dilution available in the Wlde[ environment
(>50,000), no environmental effect is expected
Arsenic_pg/l <50 <50 <50 <50 <50 <50 <50 7 low at all sites examined none
BOD mg/l 0, 09 6 169 14 270 Jow at all sites examined given the volume of leachate produced and the dilution available
- (>50,000), no environmental effect is expected
Boron ug/I <500 <500 <500 524 1015 3672 1748 - elevated boron at LT3 linked to salinit none
Cadmium pg/l <50 <50 <50 <50 <50 <50 <50 <10 results low none
Calcium mg/l 112 106 586 251 137 38 140 155 results as expected for municipal given the volume of leachate produced and the dilution available
} leachate (>50,000), no environmental effect is expected
Chloride mg/l CI 158 195 119 181 331 550 386 . |Chloride :LT;:‘?&:'SILSEJ::[YS be due to none given the saline receiving environment.
Chromium g/l <50 <50 <50 <50 <50 107 <50 50 | Apparently elevated chromium at LTSa none
linked to salinity interference in test
oD mgll 0, » 6 6 o 2010 195 95 High result for LT3 most likely due to | given the volume of leachate produced and the dilution available
interference due to salinit >50,000), no environmental effect is expected
Conductivity levels mirror chloride
Conductivitypls/cm 1470 3110 1087 3300 6210 24500 7990 7180 levels. Elevated level at LT3 may be none given the saline receiving environment.
due to saline intrusion effects.
relatively low results at all sites
Copper pg/l <50 <50 <50 <50 <50 81.8 <50 40 measured. Slightly elevated at LT3a none
most likely due to salinity interference.
Faecal Coliforms /100mls 0 0 0 none detected at BH1/1 or RC6a none
'Some local enrichment of iron levels in adjacent groundwaters
ron g/t 3849 2199 <500 22119 2004 7903 6255 12100 Elevated at BH 1/1, BH7 and LT1. and sediment possible, but given the volume of leachate
Results typical of municipal leachate produced and the dilution available in the wider environment
(>50,000), no environmental effect is expected
Lead pg/l <50 <50 <50 <50 <50 <50 <50 90 low at all sites examined none
. Elevated magnesium linked to salinity at
Magnesium mg/I <50 55.3 <50 <50 92.6 259 142 125 LT3 and LTS none
Elevated at BH1/1, BH7, LT1, LT2 and Some local enrichment of manganese levels in adjacent
Manganese pg/l 507 5773 <50 4133 1696 <500 796 500 LT5. Results typical of municipal groundwaters and sediment possible, but given the volume of
leachate leachate produced and the dilution available in the wider
environment (>50,000), no environmental effect is expected
elevated nickel at LT3a may be linked to| . " "
Nickel ug/l <50 60.4 <50 <50 <50 270 <50 . salinity. Further teslingyneeded to | 9iven the volume of leachate produced and the dilution available
confirm this. (>50,000), no environmental effect is expected
Orthophosphate mg/I P 0.22 <0.006 0.012 <0.006 0.16 6.2 0.13 11 relatively low none
[pH 6.9 7.2 77 6.8 73 77 7 7.1 results within normal range none
Potassium mgl <50 <50 <50 68 192 884 1 agy | clevatedpotassim at LT3 inked to none
Sodium mg/I 99.2 143 100 50 362 1901 574 688 elevated sodium at LT3 linked to salinity none
Temperature °c 10 14 11.7 12 13 13 - results within normal range none
Total Coliforms / 100mls 150 0 0 low levels detected at BH1/1 and RC6a none
[ Total Organic Nitrogen mg/l N <0.1 NR 0.1 NR NR 0.3 <0.1 - low at BH1/1 and RC6a none
[ Total Phenols 0.01 <0.01 low at BH1/1 and RC6a none
Zinc pg/ <300 <300 <300 <300 <300 <300 <300 160 low at all sites examined none




Table 3.3

Tramore Landfill Leachate Monitoring Q3 2008

Typical
Leachate . I
LEACHATES BH 1/1 RC 6a LT1 LT 2 LT 3a Analysis Comment Environmental significance
(EPA, 1997)
Test
Aluminium ug/I -250 781 -250 230 -250 low to moderate levels none
may influence adjacent
groundwater, but not expected to
Ammonia mg/I N 19 0.49 84 290 1500 453 elevated levels typical of leachate affect the wider environment,
given the dilution available
(>1/50,000).
Antimony ug/I -10 -10 -10 -1 -10 low levels none
Arsenic pg/l 10 231 128 7 _elevated level at LT3 linked to salinity none
-10 -10 interference
Barium ug/I 265 -60 224 185 102 moderately elevated, linked to salinity none
Beryllium ug/I -10 -10 -10 -1 -10 low levels none
Boron pg/l 462 94.3 845 1427 7185 reflects salinity none
Cadmium pg/I -10 -10 -10 -1 -10 low levels none
Calcium mg/I 141 75.3 372 198 54.2 moderately elevated none
BOD mg/I ’ none, given dilution available
17.8 10.5 320 270 elevated at LT3, other locations low (>1/50,000)
Chloride mg/I CI nr 120 184 344 nr moderate levels none in saline environment
Chromium pg/I 10 13.4 329 !ow LT1 and A2, elevated Ievells .LT3 indicative of none
-10 -10 interference in test due to salinity
10 36 51 low LT1 and 2, elevated levels LT3 indicative of none
Cobalt ug/I -10 -10 ) interference in test due to salinity
moderate levels, typical of leachate, possible
COD mg/| 183 404 2406 954 saline interference LT3 none
ConductivityuS/c -
m 1500 1083 3400 6440 24500 7180 reflects salinity none
Copper pg/l ) low LT1 and 2, elevated levels LT3 indicative of
-10 -10 10 8.2 368 interference in test due to salinity none
Dissolved
Oxygen nm nm nm reflects aeration none
% sat 13.1 58.5
Faecal Coliforms
/100mls 0 0 -2 -2 0 low none
Fluoride mg/| 0.83 0.15 1.43 1.9 57.4 generally low, reflects salinity none in saline environment
Iron pg/l may influence adjacent
. groundwater, but not expected to
28087 | 2411 | 9034 | 12100 gﬁ‘é:}fi:;‘;i leachate boreholes, typical of affect the wider environment,
given the dilution available
9367 1491 (>1/50,000).
Lead pg/l -10 -10 -10 13 -10 90 low none
List I/11 Organic | Xylene 0.8 ug/l
substances T"melhyll?ge/?zene T4 nm nm nm low in sites tested
<0.5 others <0.5
Magnesium mg/| 27| 28.4] 515 126 373 125 reflects salinity none
Manganese pg/l may influence adjacent
groundwater, but not expected to
5706 1799 -500 500 elevated LT1 and 2, typical of leachate affect the wider environment,
given the dilution available
660 960 (>1/50,000).
Mercury ug/I -5 -5 -5 -5 -5 low none
Molybdenum ug/I -10 -10 -10 -1 -10 low none
none, given dilution available
Nickel ug/! 10 10 18.4 11.9 292 generally low, somewhat elevated LT3 (>1/50,000)
Nitrite as N -0.001 0.001 -0.001  ]0.022 -0.001 low none
Orthophosphate [0.076 -0.006 . none, given dilution available
mg/l P -0.006 (0.18 45 elevated LT3, otherwise low. (>1/50,000)
pH 7.1 7.6 6.9 7.6 7.8 normal range none
Potassium mg/l |20.8 -10 84.2 282 1209 492 reflects salinity none
Salinity o/oo 0.5 0.3 nm nm nm nm
-10 -10 ) generally low, elevated level at LT3 probably due
Selenium ug/I 10 14.5 st1 to saline interference none
Silver ug/I -10 -10 -10 -1 -10 low none
Sodium mg/I 87.2 107 158 438 2565 688 reflects salinity none
:“O'Zhate mg/l- 2 303 o9 468 [18.1 low none
Temperature °c_ |13.8 13.4 12 14 15 normal range none
Thallium ug/I -10 -10 -10 -1 -10 low none
Tin ug/l -20 -20 -20 -2 22.1 low none
Total Coliforms |0 0 generally low, somewhat elevated at LT3,
/100 mls 2 2 9677 reflects higher microbial activity at this site none
;‘;‘/T' Cyanide  1<0.05 <005 | 505 |<0.05 |<0.05 low none
Total Organic nm nm nm nm nm nm
Carbon mg/I C
Total Oxidised  [-0.1 0.1
Nitrogen mg/I N -0.1 -0.1 nr low none
Total Phenols -0.01 -0.01 nm nm nm nm
Uranium ug/I -10 -10 -10 -1 -10 low none
) generally low, elevated level at LT3 probably due|
Vanadiumug/l  |-10 -10 10 53 67.8 to saline interference none
Zinc pg/l -60 -60 -60 21.3 140 160 low none
L5 no
BH7 no sample L4 dry tubing
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Table 3.4

Tramore Landfill Leachate Monitoring Q4 2008

Typical
Leachate " I
LEACHATES |[BH 1/1| RC 6a LT1 LT2 LT 3a Analysis Comment Environmental significance
(EPA, 1997)
Test
Aluminium ug/l | -250 -250 nm -25 -250 low levels none
may influence adjacent
Ammonia mg/l ‘ groundwater, .but not gxpected to
N 22 12 110 330 1500 453 elevated levels typical of leachate affect the wider environment,
given the dilution available
(>1/50,000).
Antimony ug/I -5 -5 nm 5.5 9.9 low levels none
Arsenic pg/l am 05 27 7 glevated level at LT3 linked to salinity none
-5 -5 interference
Barium ug/I 270 240 nm 170 150 moderately elevated, linked to salinity none
Beryllium ug/| -5 -5 nm -0.5 -5 low levels none
Boron ug/l 320 270 nm 1100 6500 reflects salinity none
Cadmium pg/l -5 -5 nm -0.5 -5 low levels none
Calcium mg/l 180 160 nm 170 56 moderately elevated none
BOD mg/l nm nm 19 14 200 270 elevated at LT3, other locations low none, given dilution available
(>1/50,000)
Chloride mg/l CI 282 712 >1936 linked to salinity none in saline environment
167 186
Chromium pg/l low LT1 and 2, elevated levels LT3
nm 39 380 indicative of interference in test due to| none
22 22 salinity
low LT1 and 2, elevated levels LT3
nm -0.5 57 indicative of interference in test due to| none
Cobalt ug/l -5 -5 salinity
moderate levels, typical of leachate,
COD mg/l nm nm 320 330 2165 954 possible saline int}é’:ference LT3 none
ConductivitypS/ -
om 1652 | 1083 3790 4990 25300 7180 reflects salinity none
Copper pg/l elevated levels LT3 indicative of
PPETHS -50 -50 nm -3 4 interference in test due to salinity none
Dissolved
Oxygen nm nm nm reflects aeration none
% sat 16.7 79.3
Faecal Coliforms
/100mls nm nm nm low none
-2 -2
Fluoride mg/I nm nm nn nm nm n/a n/a
Iron pg/l may influence adjacent
elevated across leachate boreholes groundwater, but not expected to
nm 3200 7400 12100 X N ! affect the wider environment,
typical of landfill leachate N - N
given the dilution available
15000 13000 (>1/50,000).
Lead pg/l -5 -5 nm -0.5 -5 90 low none
List I/11 Organic
substances nm nm nm n/a n/a
nm nm
Magnesium mg/l nm 100 340 125 reflects salinity none
42, 38
Manganese pg/l may influence adjacent
groundwater, but not expected to
nm 2000 -250 500 elevated LT2, typical of leachate affect the wider environment,
given the dilution available
870 740 (>1/50,000).
Mercury ug/| nm nm nm nm nm n/a n/a
Ll\l/é(/)llybdenum 6 5.9 nm 6.6 7.3 low none
. am 05 320 generally low, somewhat elevated none, given dilution available
Nickel ug/I 7.7 -5 LT3 (>1/50,000)
Nitrite as N nm nm nm nm nm n/a n/a
Orthophosphate [nm nm
nm nm nm n/a n/a
mg/l P
pH 7 7.8 6.9 7.6 7.7 normal range none
Potassium mg/I (41 36 nm 240 1300 492 reflects salinity none
Salinity o/oo nm nm nm nm nm nm
Seleniumug/l  [-5 -5 nm -0.5 -5 low none
Silver ug/I nm nm nm nm nm nm none
Sodium mg/l 210 180 nm 370 2600 688 reflects salinity none
Sulphate mg/l [nm nm
S04 nm nm nm nm none
Temperature °c |14.1 |14.2 13 14 15 normal range none
Thalliumug/l _|-5 -5 nm -0.5 -5 low none
Tin levels associated with salinity -
Tin ug/l 110 110 nm 110 130 possible saline interference g none
Total Coliforms |32 143
1100 mls nm nm nm generally low none
Total Cyanide [nm nm
nm nm nm nm n/a
mg/l
Total Organic  |nm nm am am nm nm
Carbon mg/l C
Total Oxidised |-0.1 0.1
Nitrogen mg/I N 0.1 0.2 0.5 low none
Total Phenols  ]0.04  [0.02 nm nm nm low
Uraniumug/l  |-5 -5 nm -0.5 -5 low none
generally low, elevated level at LT3
Vanadium ug/l |16 14 nm 20 94 probably due to saline interference none
Zinc pg/l -100  [-100 nm -10 -5 160 low none
L5 no
BH7 no access L4 dry tubing
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7.4. Leachate Levels

7.4.1 Introduction
Leachate levels are determined weekly, by dip meter, at boreholes BH1/1, BH7, RC6, LT1, LT2, LT3, LT4, and
LT5.

7.4.2 Results
Results of monitoring are presented in tables 4.1 to 4.4. There were fluctuations in levels in BH7, LT1, LT2
and LT5.

7.4.3 Discussion

The variation in groundwater and leachate levels may be due to air pressure, changes in landfill water balance
or tidal effects.

Tidal intrusion into the landfill boreholes was the subject of special reports in 2002 and 2006; Waterford
County Council, Investigation into the Occurrence of Salinity Intrusion at Tramore Landfill Site, MCQOS, 2002

and Investigation into the possible occurrence of salinity intrusion at Tramore Landfill, RPS 2006.
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Table 4.1 Tramore Landfill Leachate & Groundwater Levels Q1 2008

Week No Date Operator |BH 1/1|BH 2| BH4A|BH5| BH7a |BH8|BH9|RC4|RC5| RC6a |LT1|LT2|LT3a|LT4a|LT5|GW 1]GW 2|GW 3|GW 4|GW 5|GW 6| GW 7| GW 8
1 04/01/2008 TL 2.2 B B - 1.9 B - B - 22 [43]33] 4701 {36[ - - B B B B B B
2 09/01/2008 TL 2.2 - - - 1.8 - - - - 22 4233147101137 - - B B B B B B
3 15/01/2008 TL 2.4 1.8 - 1.9 1.9 16 |22 11]12 2.4 43133491 02|37 - - - - - - - -
4 25/01/2008 TL 2.3 - - - 1.9 - - - - 22 4234l 4701 ]37] - - - - N B B B
5 01/02/2008 TL 2.3 - - - 2.1 - - - - 2.1 42133 47 ] 02 |34 - - - - - - - -
6 07/02/2008 TL 2 1.7 - 1.9 1.7 15| 21 1 1.2 2.3 41]132] 43 ] 01 |35 - - - - - - - -
7 13/02/2008 TL 2.1 - - - 1.6 - - - 2.1 3931 45| 34 | 34 - - - - - - - -
8 19/02/2008 TL 2.2 - - - 1.7 - - - - 2.1 4 31174502135 - - B B B B B B
9 28/02/2008 TL 2.1 - - - 1.6 - - - - 22 |39 34502134 - - B B N B B B
10 07/03/2008 TL 0.6 - - - 1.3 - - - - 11 [11l17]731]brYJ 08T - - - - N B B B
11 13/03/2008 TL 0.7 - - - 1.1 - - - - 12 [11l17]732]DbrRYJ 08T - - - - N B B B
12 21/03/2008 TL 0.6 - - - 1.2 - - - - 1.2 1.8 | 32| 2.8 | DRY| 0.9 - - - - - - - -
13 28/03/2008 TL 0.5 1.3 - 0.7 1.2 151 19]09] 02 1.1 11f16] 31 |DRY|08] 03] 08] 01| 13| 01 06] 01] 0.2

na No Access

Heights of monitoring wells were adjusted from 07/03/08 onwards due to updated GPS locations
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Table 4.2 Tramore Landfill Leachate &Groundwater Levels Q2 2008
Date 18/04/2008 | 15/05/2008 | 13/06/2008 | 16/06/2008
Level m Level m Level m Level m

BH 1/1 0.5 0.7 0.5 0.4

BH2 1 11 13 11

BH4A

BH5 0.7 0.7 0.7 0.7

BH7B 1 14 1.2 14

BHS8 15 16 15 14

BH9 1.9 19 19 1.9

RC4 0.9 1 0.9 1

RC5 0.2 0.2 0.2 0.1

RC6A 1 11 11 1.1

LT1 1 1 11 1

LT2 15 1.7 1.6 1.6

LT3A 3 35 3.1 3.2

LT4B

LT5 0.8 11 0.8 0.6

GwW1 0.2 0.2 0.3 0.4

GW2 0.7 0.7 0.8 0.5

GW3 0.1 0.1 0.1 0.1

Week No Date Operator |BH1/1|BH 2| BH4A|BH5| BH7a |BH8|BHI9|RC4|RC5| RC6a |LT1|LT2|LT3a|LT4a|LT5(GW1|GW2|GW3|GW4|GW5|GW6[GW7|GW 8

14 03/04/2008 TL 0.6 - - - 1.3 - - - - 1.1 1.3 2 32 | Dry | 0.8 - - - - -
15 09/04/2008 TL 0.7 - - - 1.3 - - - - 1.2 13]121] 32| Dry ] 038 - - - - -
16 17/04/2008 TL 0.6 - 1.3 1 1.3 2 32 | Dry | 0.9 - - - - -
17 18/04/2008 TL 0.5 1 - 0.7 1 151 19]09] 02 1 1115 3 Dry | 0.8 - - - - -
18 21/04/2008 TL 0.5 - - - 1.1 - - - - 1.1 1 19( 31| Dry | 0.8 - - - - -
19 02/05/2008 DR 0.7 - 1.2 1 081 1.9 3 Dry | 0.9 - - - - -
20 06/05/2008 DR 0.7 - - - 1.1 - - - - 1.1 1 119])29 | Dry| 1 - - - - - -
21 15/05/2008 DR 0.7 1.1 - 0.7 14 16 ] 19 1 0.2 1.1 1 17| 35| Dry | 1.1 - - - 1.1 - -
22 23/05/2008 DR 0.8 - - - 0.9 - - - - 1.1 1.1 2 29 | Dry | 1.1 - - - - - -
23 06/06/2008 DR 0.7 - - - 1 - - - 1 1122 3 Dry | 1.1 - - - - -
24 12/06/2008 DR 0.6 - - - 1.3 - - - - 1 11] 2 29 | Dry | 1.2 - - - - -
25 16/06/2008 DR 0.4 1.1 - 0.7 14 141 19 1 0.1 1.1 1 14| 28 | Dry | 06 ] 04 ] 05| 0.1 - -
26 26/06/2008 DR 0.7 - 1.3 1.1 12 ] 22 3 Dry | 1.3

na No Access

Heights of monitoring wells were adjusted from 07/03/08 onwards due to updated GPS locations
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Table 4.3 Tramore Landfill Leachate & Groundwater Levels Q3 2008

Date 16/07/2008| 18/08/2008| 29/09/2008

Bore Level Level Level

BH 1/1 0.5 0.8 0.9

BH2 1.1 11 1

BH4A

BH5 0.7 0.9 0.7

BH7B 1.2 0.9 11

BHS8 15 1.3 1.6

BH9 1 1.7 1.9

RC4 0.8 1 0.8

RC5 0.3 04 0.3

RC6A 1.1 1.2 1.2

LT1 1 14 11

LT2 1.6 1.8 1.3

LT3A 31 2.9 2.9

LT4B

LT5 0.8 0.9 0.8

GW1 0.1 0.2 0.2

GW2 0.7 1 1

GW3 0.3 0.1 0.3
Week No Date Operator | BH 1/1[BH 2[BH4A[BH5[ BH7a |BH8[BHO[RC4]RC5[ RC6a [LT 1[LT2[LT 3a[ LT 4a[LT5]cw1|ew2[Gw3|cw4]ews[cwe|cw 7]cw s
27 03/07/2008 DR 08 | - - - 1.4 - - - - 12 142333 Dry[14] - - - - - - - -
28 11/07/2008 DR 06 | - - - 1.1 - - - - 1.1 [13]21] 3 [bry[12] - - - - - - - -
29 16/07/2008 DR 05 [11] - Jo7 1.2 15| 1 [o8]o03] 11 1 (1631 [bryJo8]o1] 0703 - - - - -
30 22/07/2008 DR 0.5 : 1.1 1 11]18[ 29 Dryloo] - - - - - - - -
31 31/07/2008 DR 08 | - - - 1.5 - - - - 1.2 (132131 [Dry[11] - - - - - - - -
32 07/08/2008 DR 0.9 - 1.3 1.2 [14]21] 3 [bory[ 1 - - - - - - - -
33 14/08/2008 DR 1 - - - 1.2 - - - - 1.3 [14]22[31[Dry[11] - - - - - - - -
34 18/08/2008 DR 08 [11] - o9 0.9 13117 1 o4 12 T14]a8] 29[ DryJoo]o2] 1 JTo1] - - - -
35 28/08/2008 DR 08 [ - - - 1 - - - - 1.2 [15]23[32[Dry[13] - - - - - - - -
36 02/09/2008 DR 09 [ - - - 1 - - - - 1.3 [16]23[32[Dry[14] - - - - - - - -
37 12/09/2008 DR 08 [ - - - 1 - - - - 13 15[ 23] 31Dy |14 - - - - - - - -
38 19/09/2008 DR 0.7 - 1.2 12 [13] 2] 28] Dry[13 - - - - -
39 29/09/2008 DR 09 [ 1 - o7 1.1 1.6 [19] 08 1.2 [11]13[ 29[ Dry[o08] 02| 1 [03

na No Access
Heights of monitoring wells were adjusted from 07/03/08 onwards due to updated GPS locations
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Table 4.4 Tramore Landfill Leachate & Groundwater Levels Q4 2008

Date 24/10/2008| 14/11/2008| 30/12/2008

Bore Level Level Level

BH 1/1 0.7 0.5 0.5

BH2 1.2 1.1 1.2

BH4A

BH5 0.8 0.9 0.9

BH7B 0.8 1.1 11

BHS8 14 15 1.3

BH9 1.8 15 1.4

RC4 0.9 0.9 0.8

RC5 0.4 0.3 0.2

RC6A 1.2 11

LT1 13 1.2

LT2 1.7 15 15

LT3A 2.8 3.1 29

LT4B

LT5 0.8 0.4 0.9

Gw1 0.1 0.2 0.3

GW?2 1 0.9 1

GW3 0.2 0.2 0.1

Week No Date Operator | BH 1/1| BH 2] BH4A[BH5] BH7a |BHB8[BHO[RC4[RC5] RC6a |LT 1| LT 2[LT 3a[ LT 4a[LT5]cw 1[ew2[ew3[ew4|ews|cwe[cw7[cws

40 07/10/2008 DR 09 | - - - 1.1 - - - - 13 [12] 1927 oy [12] - - - - - - - -
41 13/10/2008 DR 09 | - - - 1.1 - - - - 1.2 [12]19] 26 | Dry [11] - - - - - - - -
42 24/10/2008 DR 07 [ 12| - Jos8 0.8 14180904 12 [13]17[28[Dylos8]o1] 1 o2 - - - - -
43 27/10/2008 DR 0.8 - 0.9 1 1101826 [ Dry [11] - - - - - - - -
44 09/11/2008 DR 1 - - - 1.1 - - - - 1.2 [12]19] 28| Dry [12] - - - - - - - -
45 14/11/2008 DR 05 [ 11| - [o9 1.1 15| 15]09 03] 11 [12]15[31[Drylo4]o02]o09fo02] - - - - -
46 19/11/2008 DR 09 [ - - - 1 - - - - 1 1 1926 [ Dry|[11] - - - - - - - -
47 27/11/2008 DR 0.8 - 1 1 091926 [Dry[11 - - - -
48 05/12/2008 DR 08 | - - - 0.9 - - - - 09 [oo] 2 26[Dry[ 1 - - - - - - - -
49 09/12/2008 DR 08 [ - - - 1 - - - - 1.3 | 16] 23] 32| Dry [14] - - - - - - - -
50 17/12/2008 DR 08 | - - - 1 - - - - 09 [o9f21]27[Dry[ 1 - - - - - - - -
51 22/12/2008 DR 0.5 - 0.8 08 [06]19] 25| DryJo09 - - - - -
52 30/12/2008 DR 05 [12] - Toog 1.1 13140802 1 1 [15] 29| Dry[09] 03] 1 Jo1

na No Access
Heights of monitoring wells were adjusted from 07/03/08 onwards due to updated GPS locations
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7.5. Landfill Gas

7.5.1 Introduction
The main landfill gases, Methane and Carbon dioxide, as well as Oxygen, were measured in monitoring

boreholes within [BH1/1, BH2, BH7, BH10, RC4, L1, L2, L3, L4, L5] and outside [BH8, BH9, RC5] the landfill area, and
in the site hut.

7.5.2 Results
Results are presented in tables 5.1 to 5.4

Key parameter — methane

Methane is a product of the breakdown of biodegradable material in the landfill.

Tramore methane spatial distribution

within waste body outside

80 waste
70 — — =
60 e =~ 0
X
=50 | o =
8 40 -
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Q 4
g 3 £
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4 | ]
10 s .
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Fig 5.1 Methane spatial distribution

7.5.3 Discussion
There was no landfill gas detected in the site building.

Relatively high levels of methane, consistent with the breakdown or organic waste, were present at boreholes
BH1/1, BH2, LT1, LT2, LT3, and LT4, within the landfill area. Other monitoring sites within the landfill area,
BH7, BH10 and LT5 had none or only trace levels of methane and carbon dioxide (<1%).

No landfill gases were detected at monitoring sites BH8, BH9, RC4 and RC5, outside the landfill area. The
amount of landfill gas being generated has been reduced significantly following the installation of the
temporary flare in late May. A permanent flare has since been installed.
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Table 5.1 Gas Levels Q1 2008

Week No Date Operator Gas SiteHut| BH1/1 | BH2 | BHAA | BHS5 | BH7A | BHB | BHO | RC4 | RC5 | RCOA | LT1| LT2 | LT3A | LT4A | LT5 | GWL | GW2 | GWs GWA | GW5 | GWe | GW7 | owe
CH, 0 - - - - - - - - - - - - - - - - - - -
co, 0
1 04/01/2008 T o, 209
Airprsse 986
CH, 0 - - - - - - - - - - - - - - - - - - - - - - -
co, 0
2 09/01/2008 T o, 209
991
s presire
CH,€ o |0 of 21 [0 o[ o 66.7 0 0 0 [ 0 671 | 675 | 512 66.1 06 o [0 ofo of Nt 0 - - -
co, 0 209 | 314 [209 973 0 302 0 0 0 0 209 | 373 | 274 | 407 263 08 0 209 209 | complete [ 0
3 15001/2008 T o, 209 973 08 209 |12 972| 209 | 209 | 209 | 209 973 14 | 21 44 17 204 | 209 973 973 209
J—— 973 973 973 973 | 973 | e73 | 973 972 | 972 972 972 973 | 973 973
CH,€ 0 - - - - - - - - - - - - - - - - - - - - - - -
co, 0
4 25/01/2008 T o, 209
Airprsse 1022
CH,€ 0 - - - - - - - - - - - - - - - - - - - - - - -
co, 0
5 01/02/2008 T o, 209
Airprssre 986
CH,€ o [0 o[ 604 [0 o[ o 636 0 0 0 [ 0[ 656 | 672 | 485 642 04 o [0 ofo o Not 0 - - -
co, 0 209 | 207 209 0 322 0 0 0 0 209 | 38| 202 | 367 199 04 0 209 209 | complete 0
6 07/0212008 T o, 209 | 1020 | 09 1021 209 19 209 | 209 [ 209 | 209 | 1020 | 17 | 16 49 32 206 [ 209 | 1020 | 1021 209
o 1020 1020 1020 | 1021 | 1021 | 1020 | 1020 | 1020 1020 | 1021 | 1020 | 1021 | 1020 | 1020 1020
CH, 0 - - - - - - - - - - - - - - - - - - - - - - -
co, 0
7 13/02/2008 T o, 209
1028
s presire
CH,€ 0 - - - - - - - - - - - - - - - - - - - - - - -
co, 0
8 19/02/2008 s o, 209
Arpressue 1014
CH, 0 - - - - - - - - - - - - - - - - - - - - - - -
co, 0
9 28/0212008 T o, 209
Airprsse 1012
CH,€ 0 - - - - - - - - - - - - - - - - - - - - - - -
co, 0
10 07/03/2008 T o, 209
1001
Airprsse
CH,€ 0 - - - - - - - - - - - - - - - - - - - - - - -
co, 0
11 13/03/2008 s o, 209
Arpressue 991
CH,€ 0 - - - - - - - - - - - - - - - - - - - - - - -
co, 0
12 21/03/2008 T o, 209
995
s presire
CH, o [0 o 19 [0 o] o 651 [ [ 0 o |0 o 611 | 572 | 625 622 32 o [0 ofo oo o 0 [0 of o |o
co, 0 209 22 |209 988] © 312 0 0 0 0 209 | 317 | 286 [ 314 315 26 0 209 209 209 987[ o0 209 0 209
13 2810312008 T o, 209 988 186 209 [21 97| 209 | 209 | 209 | 209 988 | 41 | 44 21 42 181 [ 209 988 988 209 988 209 988
o 988 988 987 98 | 988 | 988 | 988 987 | 987 987 987 987 | 988 987 988
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Table 5.2 Gas Levels Q2 2008

Week No

14

03/04/2008

Operator

TL

Gas

CH, CO,
0,

Air Pressure

Site Hut

209
1028

BH1/1

BH2

BH4A

BH5

BH7A

BH 8

BH9

RC4

RC5

RC 6A

LT1

LT2

LT 3A

LT 4A

LTS5

GWw1

GW2

GW3

GW4

15

09/04/2008

TL

CHa, CO,
OZ

Air Pressure

209
1017

16

17/04/2008

TL

CH, CO,

a,
0,

2
2

Air Pressure

209
9%

17

18

21/04/2008

01/02/2008

TL

TL

;. CO,
0,

Air Pressure

CH;, CO;,
O,

Air Pressure

209
1027

209
9%

2.8
0.6
193
996

9.9
3.7
16.3
95

209 995

20.9
995

621
341
11
984

209
9%

20.9
996

655
301
6.1
996

209
996

209
996

640
351
3.0
9%

68.0
324
150
9%

60.1
303
6.0
9%

65.4
337
06
9%

156
122
41

984

20.9
994

0
0
20.9
9%

20.9
94

0 0
209 994

19

02/05/2008

DR

CH, CoO,
02

Air Pressure

209
9%

20

06/05/2008

DR

CH, CO,
OZ

Air Pressure

209
982

21

15/05/2008

DR

CH;, CO,
0,

Air Pressure

209
98

20.9
988

5.8
3.1
18.0
988

209 988

2.9
988

64.0

333
16

987

209
983

20.9
996

209
988

209
987

6.0
209
987

605
322

3.2
987

64.0

313
9.4
987

613

30.0
51
987

65.4

337
06

987

85
51
31
987

20.9
988

20.9
988

20.9 988

22

23/05/2008

DR

;. <O,
0,

Air Pressure

209
9%

23

06/06/2008

DR

CH, Co,
OZ

Air Pressure

210
1015

24

12/06/2008

DR

T, co,
0,

Air Pressure

210
1015

25

16/06/2008

DR

CH;, CO;,
0,

Air Pressure

209
1009

20.9
1011

19.1
1009

209
1011

20.9
988

209
1010

209
1011

20.9
1011

209
111

0
209
1011

209
1011

9.0
9.7
1011

27
97
1011

209
1010

209
101

209
1010

20.9
1010

20.9
1010

20.9
1010

209
1011

26

26/06/2008

DR

o, Co,
0,

Air Pressure

0

0
211
1010

Week No

Operator

Gas

Site Hut

BH1/1

BH2

BH4A

BH5

BHT7A

BH 8

BH9

41

RC 4

RC5

RC 6A

LT1

LT2

LT 3A

LT 4A

LTS

GW1

GW2

GW3

Gwa



Table 5.3

Gas Levels Q3 2008

Week No

27

03/07/2008

Operator

DR

Gas

CH,;, CO,
0,

Air Pressure

Site Hut

209
998

BH1/1

BH2

BH4A

BH5

BH7A

BH 8

BH9

RC4

RC5

RC 6A

LT1

LT2

LT 3A

LT 4A

LTS5

Gw1

GW2

GW3

GW4

28

11/07/2008

DR

CHa, CO,
OZ

Air Pressure

209
9%

29

16/07/2009

DR

CH, cO,
OZ

Air Pressure

209
1023

20.9
1023

2.3
1023

209
1022

2.9
1022

181
121
13
1021

204
1021

20.9
1023

11
0.0
192
1023

209
1023

6.0
209
1022

12
112

4.3
1023

20.4
1022

20.6
1022

205
1023

20.4
102

20.9
1023

20.9
1022

2.6
1022

204
1022

31

22/07/2008

31/07/2008

DR

DR

;. CO,
0,

Air Pressure

CH;, CO;,
O,

Air Pressure

209
1010

209
1016

32

07/08/2008

DR

CH, coO,
02

Air Pressure

206
1003

14/08/2008

DR

CH, CO,
OZ

Air Pressure

188
1003

18/08/2008

DR

CH;, CO,
0,

Air Pressure

184
1021

18.4
1021

18.5
1022

184
1022

18.4
1021

184
1021

185
1022

18.5
102

185
102

185
102

185
1022

0f

185
1022

185
1022

185
1022

185
1022

185
1022

0

0
18.5
1021

0

0
185
1021

18.5
1022

185
1021

28/08/2008

DR

;. <O,
0,

Air Pressure

185
988

36

02/09/2008

DR

CH, CO,
o,

Air Pressure

189
1012

37

12/09/2008

DR

CH, CO,
0,

Air Pressure

184
1023

19/09/2008

DR

CH;, CO;,
O,

Air Pressure

188
1000

39

29/09/2008

DR

CH,;, CO,
0,

Air Pressure

188
1020

18.7
1020

18.9
1021

184
1021

18.9
1021

19.2
1021

189
1020

18.7
1021

187
1020

186
1020

188
1021

189
1022

188
1022

18.6
1020

187
1022

186
1022

0

0
18.8
1021

0

0
189
1021

18.9
1021

187
1021

Week No

Operator

Gas

Site Hut

BH1/1

BH2

BH4A

BHT7A

BH 8

BH9

42

RC 4

RC5

RC 6A

LT1

LT2

LT 3A

LT 4A

LTS

GW1

GW2

GwW3

Gw4




Table 5.4

Gas Levels Q4 2008

Week No Date Operator Gas Site Hut| BH1/1 | BH2 | BH4A | BH5 | BH7A BH8 | BH9 [ RC4| RC5 RC6A | LT1| LT2 | LT3A [ LT4A | LT5 [ GwWl  GW2 GW3 GW4
CH, CO, 0 - - - - - - - - - - - - - - -
[ 0
40 07/10/2008 DR 186
Air Pressure.
1015
CH;, CO, 0 - - - - - - - - - - - - - - -
o, 0
M 13/10/2008 DR 186
At ressure
1016
CH, CO, 0 0 0 0 0 0 0 0 0 o o 0 0 0 0 0 0 0
o, 0 0 0 188 0 0 0 0 0 0 188 0 0 0 0 0 0 0 0 188
42 241012008 DR A ressre 188 18.8 18.9 1023 18.9 188 189 188 | 188 | 188 1023 | 188 | 189 188 189 188 18.8 188 18.9 1023
1023 1023 1023 1023 | 1023 1023 | 1023 | 1023 | 1023 1023 [ 1023 | 1023 1023 | 1023 | 1023 1023 1023
CHy, CO, 0 - - - - - - - - - - - - - - -
[} 0
43 27102008 DR 188
Air Pressure.
1010
CH,, CO, 0
o, 0
44 09/11/2008 DR 184
At ressure
1002
CH, CO, 0 0 0 0 0 0 0 0 0 o o 0 0 0 0 0 0 0
0, 0 0 0 182 0 0 0 0 0 0 181 0 0 0 0 0 0 0 0 188
45 14112008 DR A e 182 18.3 18.2 1025 18.1 181 181 181 | 182 | 181 1025 | 181 | 179 182 182 18.2 18.2 181 18.1 1025
1025 1025 1025 1025 | 1025 1025 | 1025 | 1025 | 1025 1025 | 1025 | 1025 1025 | 1025 | 1025 1025 1025
CH, CO, 0 - - - - - - - - - - - - - - -
o, 0
6 19/11/2008 DR 188
A ressure
9%
CH,, CO, 0 0 0 0 0 0 0 0 0 o o 0 0 0 0 0 0 0
0, 0 0 0 184 0 0 0 0 0 0 185 0 0 0 0 0 0 0 0 185
47 27/11/2008 DR Al Fressure 188 18.4 18.5 1022 18.4 184 185 18.5 185 185 1022 185 | 185 185 185 185 18.5 185 18.5 1021
1015 1021 1022 1021 | 1021 1022 | 102 | 102 | 102 102 | 1022 | 1022 102 | 102 | 1021 1021 1022
CH;, CO, 0 - - - - - - - - - - - - - - -
[} 0
48 05/12/2008 DR 183
Air Pressure.
1005
CH, CO, 0 B B B s . N N . . N N . N . .
o, 0
49 09/12/2008 DR 185
Air Pressure.
1001
CH, CO, 0 - - - - - - - - - - - - - - -
[} 0
50 17/12/2008 DR 188
Air Pressure.
1016
CH,, CO, 0
o, 0
51 22/12/2008 DR 185
At ressure
1021
CH,. CO, 0 0 0 0 0 92 0 0 0 0 o| 238 0 21 0 0 0.4 0 0
0, 0 0.1 0 00 0 46 0 0 0 0 180 120 0 14 0 01 0 0 05 181
52 30122008 DR A ressre 181 17.9 18.1 17.9 18.0 146 17.9 179 | 183 | 186 1024 | 112 | 182 176 182 17.9 18.0 183 18.1 1024
1024 1024 1024 1024 1024 | 1024 1024 | 1024 | 1024 | 1020 1024 | 1024 | 1024 1024 | 1024 | 1024 1024 1024
Week No Date Operator Gas SittHut| BH1/1 | BH2 | BH4A | BH5 | BH7A BH8 | BH9 [ RC4| RC5 RC6A | LT1| LT2 [ LT3A [ LT4A [ LT5 [ GWL  GW2 GW3 GW4
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7.6 NOISE

7.6.1 Introduction

Daytime noise levels were recorded on 11/01/07 at two locations at Tramore Landfill Site, B1 and B2, as
specified in the licence monitoring schedule D. These locations are shown in appendix 1. There are limits
of 55 dB Leq(30) daytime, and 45 dB Leq(30) night-time imposed as a condition of the licence.

A Cirrus 800A Sound Level Meter was used. The meter was calibrated and checked with a 94 dB calibrator
before and after each measurement. Broadband and Frequency Band analysis measurements were

conducted at each location. A summary of results is presented in table 6.1, below.

7.6.2 Summary of Results / Discussion

Site Date of Time of commencement L(A)eq[30mins] L(A)10 [30 mins] L(A)s0 [30 mins]
Monitoring of monitoring dB

Bl 15/4/2008 14.04 48.2 48.3 42.0

B2 15/4/08 15.08 49.8 53.8 44.0

Table 6.1 Summary of noise measurements at Tramore landfill 15/4/08.

Average noise levels, LAEQ(30), at sites B1 and B2 were within the daytime limits of 55dB. Night-time

measurements were not made, as the landfill is not operational outside of daytime hours.
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Frequency analysis at sites B1 and B2 indicated a broad range of frequencies, with no particular tonal

emissions, consistent with a variety of noise sources, such as wind and machinery and traffic.
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7.7 LEACHATE TOXICITY

7.7.1 Introduction / Methodology
Leachate toxicity tests were carried out at the Aquatic Toxicity Laboratory, Enterprise Ireland, Shannon.

A representative sample of leachate was obtained by compositing grab samples, taken in December 2008,

from leachate boreholes..

Two test species were used, namely Tisbe battagliai (marine copepod), and Skeletonema costatum (marine

alga).

The tests consisted of exposing populations of the tests species to various concentrations of the leachate
sample, and noting the concentration at which the species exhibited a response (usually mortality or growth
inhibition) for 50% of the population thus exposed. This concentration is termed the EC50 (Effective
concentration for 50% of the exposed population). The EC50 can also be expressed as Toxic Units, which
are calculated by dividing 100 by the EC50.

7.7.2 Results
SPECIES T. battaglia S. costatum
EC50 17.9% vol/vol 1.7 % vol/vol
48 hr LC50 72 hr IC50
TOXIC UNITS 5.6 58.8

Table 7.1 Summary of Tramore leachate toxicity tests December 2007

7.7.3 Discussion

The highest toxicity result of 58.8 Toxic units was obtained with Skeletonema costatum, the marine alga.
The nature of algal testing is a growth rate inhibition measurement over 72 hours compared to a control.
This is in effect akin to a chronic more than an_acute test in that many replications of algal cells occur
during 72 hours. A factor of 10 is normally used to relate acute to chronic toxicity, (J O'Neill, Shannon
Toxicity Laboratory, pers. Comm). Therefore the acute toxicity of the leachate to Skeletonema would be

approximately 5.8 TU.
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Where a potentially toxic discharge is entering a waterbody, it is usually considered that 20 dilutions per

Toxic Unit are required to protect the receiving environment from toxic effects.

In the case of the leachate sample tested, a dilution of 1176 would be required, taking the highest toxicity

value obtained of 58.8 Toxic Units against the marine alga Skeletonema costatum.

The actual dilution available to leachate from Tramore Landfill is estimated to be at least 1/38,000%,

therefore no toxic effect from the leachate is expected.

* Calculation of Dilution available:

Estimated volume of leachate produced per tidal flush: 19.8 m®, calculated using formula in accordance with the EPA Landfill Design Manual.

Tidal Flush Volume:

Assume conservative tidal range 1 metres X inner backstrand area 760,000 m? = 760,000 m* per tidal flush

Estimated Dilution available: = 19.8/760,000 = 1/38,000 approx.
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7.8 CHEMICAL ANALYSIS OF ESTUARINE SEDIMENT AND BENTHIC MACROFAUNA
7.8.1 BENTHIC MACROFAUNA (SHELLFISH)

7.8.1.1 METHODS
Shellfish samples — cockles (Ceracostaderma edule) and mussels (Mytilis edulis) were taken from the
backstrand, within 200 metres of the landfill, on17/12/08.

Approximately 50 individuals of each type were sampled along the sampling zone, figure 8.1. These
individuals were mixed well and a subset of 10 individuals of each type was taken for processing and
testing.

Shellfish were depurated overnight in clean aerated seawater, before de-shelling. The flesh was blotted dry,
and dried at 60degC for 3 days. The dried flesh was ground to powder at Waterford County Council’s
laboratory and portions were analysed for metals at Environmental Services Laboratory, Cork. QC and
reference materials were processed with the samples.
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Fig 8.1. Tramore backstrand shellfish and sediment sampling areas

7.8.1.2 RESULTS
Results of analysis are presented in table 1.

Table 1. Trace metal concentrations in shellfish samples from
Tramore inner backstrand, December 2008 mg/Kg wet weight

PARAMETER Cockle flesh Mussel flesh Shellfish Quality
Cardium edule Mytilis edulis Standards *
i *
mg/Kg wet weight December 2008 December 2008
Arsenic 1.96 4.64
Cadmium <0.1 0.26 1
Chromium <1 <1
Copper <1l 1.94 20
Iron 35.2 90.2
Lead <0.3 0.96 15
Manganese <1 1.78
Zinc 6.5 22.4
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7.8.1.3 COMPARISON WITH STANDARDS

*EU Commission Regulation 466/2001/EC (as amended by Regulation 221/2002/EC) came into effect on
5" April 2002. This set maximum levels for mercury, cadmium and lead in bivalve molluscs of 0.5mg kg™,
1mg kg, and 1.5mg kg™ wet weight respectively. In the absence of EU standards for other contaminants in
shellfish, monitoring results have been compared to strictest guidance or standard values available in other
OSPAR Convention contracting countries; hence the Spanish guideline for copper is applied.

Discussion
All mussel and cockle samples from Tramore backstrand complied with shellfish quality standards.
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7.8.1.4 TRENDS AND COMPARISON WITH PREVIOUS RESULTS

The results obtained for mussels and cockles in the 2008 survey are presented in table 2 for comparison with
previous results for this site.

Table 2(a) Trace metal concentrations in mussels in Tramore backstrand for years 2002, 2003, 2004,
2005, 2006 and 2008

Parameter MUSSEL
mg/kg wet
weight *
July 2002 Jan 2003 Oct 2003 Sept 2004 Aug 2005 Dec 2006 Dec 2008
(average of
5 sampling
sites)
Arsenic 3.18 2.57 3.5 3.35 4.64
Cadmium 0.24 0.15 0.22 0.16 0.16 0.26 0.26
Chromium 0.98 0.36 0.36 <1
Copper 1.88 1.39 1.72 1.05 0.95 1.94
Iron 101 71.9 55.66 90.2
Lead 1.21 0.73 0.68 0.8 0.52 0.56 0.96
Manganese 1.16 1.8 1.03 1.78
Zinc 23.38 24.8 14.0 14.15 12.98 22.64 22.4

Table 2(b) Trace metal concentrations in cockles from
Tramore backstrand for years 2002, 2003, 2004, 2005, 2006 and 2008

Parameter COCKLE
mg/kg wet
weight *
July 2002 Oct 2003 Sept 2004 Aug 2005 December December
(average of 2006 2008
6 sampling
sites)
Arsenic 2.47 2.77 2.71 2.04 1.94
Cadmium 0.04 0.038 0.04 0.03 0.03 <0.1
Chromium 0.95 0.82 0.36 <1
Copper 1.48 2.9 2.02 0.86 <1
Iron 137 129.3 42.12 35.2
Lead 0.296 0.26 0.16 0.53 0.03 <0.3
Manganese 1.55 2.55 0.96 <1
Zinc 11.86 7.85 6.9 7.68 6.04 6.5

7.8.1.5 Discussion
Results for December 2008 were similar to previous years. Some minor fluctuations from year to year are
apparent, but there is no clear trend and the differences are likely due to natural variations.
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7.8.1.6 COMPARISON WITH OTHER SITES
Trace metal concentrations in mussel samples from Tramore inner backstrand are compared in table 3 with

levels found in the following surveys;

a) Marine Institute survey of 25 shellfish growing areas around the Irish coast, sampled 2004 and 2005.
b) EPA surveys of Waterford and Wexford Harbours, 2004 and 2005.

Table 3. Trace metal concentrations in mussels from Tramore backstrand, and at other estuarine and

coastal sites

Tramore inner Wexford |Waterford| Metals levels in mussel samples
backstrand Harbour, |Harbour from 25 locations on the Irish
coast,
Marine Institute Surveys
mg/kg wet EPA EPA 2004 - 2005
weight survey, survey, Refs 1 and 2
Ref 3 Ref 3
2004 2005
17 December 2008 | Mean of 4 | Mean of 4 Mean 90%ile Max
samples | samples
Arsenic 4.64 3.6 2.6
Cadmium 0.26 0.3 0.25 0.15 0.2 0.35
Chromium <1 4 1.4 0.18 0.33 0.66
Copper 1.94 2.2 2.9 1.39 1.57 1.97
Iron 90.20
Lead 0.96 1.3 2.1 0.23 0.52 0.85
Manganese 1.78
Mercury 0.027 0.03 0.04
Zinc 22.40 15.6 25.4 15.69 19.1 27

7.8.1.7 Discussion
Metals levels recorded in Tramore backstrand mussels in December 2008 were similar to that found at other
estuarine and coastal sites.
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7.8.2. Sediment.

7.8.2.1 Introduction

A composite sample of sediment (approx 2 kg) was taken at ten sampling points along a sampling zone
adjacent to Tramore landfill, see fig 8.1. This was hand mixed on-site, and a portion (approx 200g) taken
for analysis. The composite sample was dried at 105 deg for two days, and pulverized with mortar and
pestle in Waterford County Council’s laboratory. Portions of the powdered samples were analysed for
metals at Environmental Services Laboratory, Cork. QC and reference materials were processed with the
samples.

7.8.2.2 Results

Parameter Units Tramore inner Sediment Quality Standards
backstrand, Baseline * | Threshold | ERL *** | Proposed
December 2008 fale Irish
sediment
guidance
levels
*kkk
Arsenic mg/Kg dry wt. 6.1
Cadmium mg/Kg dry wt. <0.5 0.5 15 5 1
Chromium mg/Kg dry wt. 16.4 5 50 80 100
Copper mg/Kg dry wt. 10.6 5 50 70 50
Iron mg/Kg dry wt. 13094
Lead mg/Kg dry wt. 19.4 50
Manganese mg/Kg dry wt. 242
Zinc mg/Kg dry wt. 52.6 20 100 120 400

Table 4. Trace metal concentrations in sediment from Tramore inner backstrand, and comparison with environmental standards

7.8.2.3 Comparison with Standards.

Based on field investigations and literature data, Jeffrey et al (1995) ref 4, established baseline and threshold
values for organic matter and heavy metals in estuarine sediments.

* The baseline concentration is defined as “that of the natural unpolluted estuary and corresponds to the
authors views of the pre-industrial situation for sediments”.

** The threshold is “the pollutant concentration beyond which deleterious environmental change is
observable”.

*** The National Oceanic and Atmospheric administration in USA (Long and Man, 1995) also established
sediment quality guidelines. The guidelines are based on a review of numerous studies of the correlation
between the toxicity of sediments and the content of pollutants. The ERL limits shown represent the
concentration above which there may be a risk of deleterious impacts on fauna.

**** Proposed new Irish sediment guidance levels. Cronin et al, Guidelines for the assessment of dredge
material for disposal in Irish waters. Marine Institute, 2006

Discussion

Chromium, copper and Zinc at Tramore were above baseline levels. However, all values were below
threshold and ERL limits, and proposed Irish standards for non-contaminated sediment, and were well
below concentration where deleterious impacts on fauna can be expected.
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7.8.2 .4 Comparison with previous surveys and other sites
Table 5. Trace metal concentration in sediment from
Tramore inner backstrand and other estuarine and coastal sites
Waterford
Tramore Estuary Wexford Hbr

Backstrand ref 3 ref 3
Parameter Units 2008 2006 2005 2004 2003 2002 1998 2001 2004
Arsenic mg/kg dry wt 6.1 4.96 5.2 5.2 7.1 5.6 8 10
Cadmium mg/kg dry wt <0.5 0.063 0.1 <0.44 <0.04 0.123 0.42 0.04 0.3
Chromium mg/kg dry wt 16.4 16.4 14.3 65.6 35 31
Copper mg/kg dry wt 10.6 6.98 8.1 10.7 8.6 5.4 11 9.8 13
Iron mg/kg dry wt 13094 12,880 9721 13106 14048 15500 17466 24689
Lead mg/kg dry wt 19.4 9.6 11.3 145 11 15.1 26 20
Manganese mg/kg dry wt 242 225 215 263 398 270 622 385
Zinc mg/kg dry wt 52.6 41.2 34 485 35 51.4 55.3 141 83

7.8.2.5 Discussion

December 2008 Tramore backstrand sediment metal levels were similar to levels found at that site in

previous years.
The majority of sediment metal levels at Tramore backstrand were lower than that found in samples from
Waterford and Wexford Estuaries. Copper was slightly higher at Tramore in 2008 than found at wexford,
but was lower than at the Waterford Estuary site.
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7.9 ECOLOGICAL SURVEY OF BACKSTRAND AND DUNES

7.9.1 INTRODUCTION AND SCOPE OF WORKS
Limosa Environmental was commissioned by Waterford County Council to conduct ecological surveys of
Tramore Landfill and surrounding environment in fulfilment of the requirements of the Tramore Landfill

waste licence (Environmental Protection Agency Reg No. 75-1, Condition 8.10.1).

The scope of works, executive summary and conclusions are reproduced below.

The scope of works as outlined in the tender request is as follows:

1. Habitat types at landfill, backstrand and dunes: Mapping of main habitat types as identified in
previous surveys, including fixed dunes, salt marsh, muddy shore, muddy sand shore. Description of main

flora and fauna present. Interpretation of findings with regard to previous surveys.

2. Faunal analysis of the backstrand: Sampling, identification and enumeration of fauna at sample sites

along two transects as per previous survey. Interpretation of results with regard to previous surveys.

3. Interpretation and comment on bird count data — to be obtained from annual IWeBs counts by
BirdWatch Ireland, and the landfill bird control contractor.

7.9.2 EXECUTIVE SUMMARY

Limosa Environmental was commissioned by Waterford County Council to conduct ecological surveys of
Tramore Landfill and surrounding environment in fulfilment of the requirements of the Tramore Landfill
waste licence. Tramore Landfill ceased accepting waste on 31st December 2005.

The scope of works included mapping the main habitat types and identification of flora and fauna within a
pre-determined survey area, an intertidal survey of Tramore Backstrand and a review and assessment of
waterbird data for Tramore Backstrand.

Habitats within the boundary of Tramore Landfill have undergone a process of steady change in recent
years due to the capping and rehabilitation process. In 2008, the landfill was dominated by one habitat type

— amenity grassland (GA2), as the majority of the site has recently been seeded.
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As mentioned in previous annual reports, rehabilitation of the landfill site should consider not only the
desired end-result habitat within the landfill site but also the ecological sensitivities of the habitats
surrounding the site. The colonisation of invasive or non-native species (which could pose a threat to the
surrounding semi-natural habitats) should therefore be monitored.

Habitats outside of the landfill site do not appear to have undergone significant change over recent years. As
in previous annual reports we discuss several pressures upon these habitats, including the on-going
encroachment of the mudflats by Common Cord-grass, erosion of the sand dunes by the frequent passage of
walkers and the occurrence of the alien, invasive species, Japanese Knotweed.

The scarce plant Golden-samphire was recorded within the survey area in November 2008; it was
undetected in 2005, 2006 and 2007 and its identification this year is welcomed.

The 2008 survey also confirmed the continued presence of the Otter, a highly protected mammal, within the
survey area.

The macrofaunal community of Tramore Backstrand remains diverse, and abundances are in some cases,
greater than in recent years. The long-term data-set available from annual landfill monitoring clearly shows
the decline in the population of Common Cockles since 2000 and we speculate that this may be linked to
mechanical cockle harvesting which was banned within Tramore Backstrand in 2007. Results of recent
annual surveys suggest levels of organic enrichment across the inner Backstrand have decreased and
overall, there is no evidence to suggest that the landfill site has had any deleterious effects on the
macroinvertebrate fauna of the inner Backstrand.

Tramore Bay is recognised as being of international importance for Light-Bellied Brent Geese, which
appear to have a relatively stable population at this site during winter. The site remains nationally important
for a range of waterbird species. Overall waterbird numbers across the site are highly variable but decreases
are apparent for two species: Teal and Dunlin, the latter consistent with national trends.

Overall, the 2008 survey reports that Tramore Backstrand and environs continues to support a rich and

diverse flora and fauna.

Observations from the current survey confirm the continued presence of the highly protected mammal
species Otter within the survey area.
The macrofaunal community of Tramore Backstrand remains diverse with a total 22 species recorded this

year; the greatest diversity recorded during the seven-year monitoring period.
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7.10 CONCLUSIONS - Impact of Tramore Landfill on Surrounding Environment

There is no indication of any effect from the landfill on the surface water sites SW1 to SW6.

The results of groundwater monitoring are in line with results from previous rounds of testing carried out
since 1999. As indicated in previous reports, it appears that groundwater quality within the current working
area is impacted by leachate from the landfill, however the naturally reducing conditions found in the area
may be contributing to elevated iron and ammonia levels in groundwater. Groundwater outside the landfill
site was generally satisfactory.

Leachate quality was as expected for a landfill accepting mainly domestic and inert waste. Based on

toxicity tests carried out, and available dilution, no toxic effect from landfill leachate is expected.

No noise nuisance was indicated during the annual noise survey.

The metal concentrations in shellfish from Tramore inner backstrand complied with relevant shellfish
quality standards and were similar to that found at other estuarine and coastal sites around the country.
Trace metal concentrations in sediment samples from the inner backstrand were well below the
concentration where deleterious impacts on fauna can be expected and were lower than average levels from
Waterford and Wexford Harbours.

Monitoring results indicate that the landfill is having no significant impact on adjacent sediment and
shellfish.

The 2007 ecological survey showed that Tramore Backstrand and environs continues to support a rich and

diverse flora and fauna.

The environmental monitoring carried out during 2008 indicates that the landfill has no detrimental impact

on the surrounding environment.
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7.11 Meteorological Data
Monthly meteorological data is attached in Appendix F.

7.12  Nuisance Monitoring

Nuisance Control is carried out in accordance with Condition 7 and 8.12 of the Waste Licence. The
site is inspected weekly by the Landfill Manager and recorded on inspection sheets. The inspection
sheet records environmental nuisances such as birds, loose litter, odour, dust, mud and vermin and
also provides for the recording of description works. The inspection sheet also provides for the
recording of nuisances as well as site security, infrastructure and housekeeping. A road sweeper

cleans site access roads as required.

Dust control was carried out in accordance with 7.4 of the Waste Licence. A slight — moderate
nuisance was observed during the monitoring period particularly in dry weather conditions however
site roads and any other areas used by vehicles are sprayed with water as and when required. Prior to

exiting the facility all vehicles enter the wheel wash so as to minimise airborne dust nuisance.

Vermin and Fly control was carried out in accordance with Condition 11.5 of the waste licence.
Vermin and fly activity was very low for the reporting period due implementation of a good

eradication programme.

Litter control was carried out in accordance with Condition 7.3 and 11.4.2 of the Waste Licence.

As the landfill is no long active, litter control only applies to the Civic Amenity area of the site. The
caretaker collects any loose material which may have been caught by the wind and returns it to the
appropriate receptacle. In the event of an extremely windy day a litter picker would be employed to

pick the area around the Civic Amenity site.

A slight nuisance was caused by mud in wet weather conditions around the facility during the
reporting period. A metre of clay has to be placed on top of the LLDPE liner to complete the capping
works, this equates to 200,000 tonnes of clay. Some mud was transported from the landfill to the
entrance road due to the high volume of vehicles entering and exiting the facility In accordance
with Condition 7.5 of the Waste Licence prior to exiting the facility all vehicles use the wheel wash
so as to minimise mud in the Civic Amenity Area and adjacent entrance road. Bowsers and road

sweepers are also used to clean this area.

57



7.13 Ambient Monitoring

It is proposed that a monthly Odour Monitoring Survey be incorporated into the monthly monitoring
program. This would involve visiting each of the 37 gas extraction wells and checking for releases
of any odour. A Leak Detection Survey would also be conducted on an annual basis. No composting

occurred on site in 2008.

8 Topographic survey
A topographic survey is included in this report. This is attached in Appendix G

9 Borehole Summary

Due to the remediation works being carried out at the Tramore Landfill, many of the boreholes on
site had to be refurbished during 2007. In addition a further eight groundwater wells were installed
at the request of the Agency. A borehole review is included in Appendix I. This review was
conducted between the end of 2007 and the start of 2008 and includes the location and designation
of each borehole. During the current reporting period further works were carried on, principally with
the erection of additional protective barriers at BH1/1, BH8, RC4 and BH2. 2 boreholes were
decommissioned, one adjacent to the site hut and another on the northern boundary of the adjoining

caravan park close to where the new Tramore Relief Road is being constructed.
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10. Proposed development of the facility and timescales of such development

a) Landfill Capping and Restoration
A Closure Restoration and Aftercare Plan was sent to the EPA during 2007 and capping was

completed in 2008.

b) Landfill Gas Management

Under condition 3.12.1 of the Waste Licence “infrastructure for the active collection and flaring of
landfill gas shall be installed at the facility. The flare shall be of an enclosed type design”. The gas
collection system was installed in tandem with the final capping of the landfill. Gas wells were
bored in 2006 and the quantity of gas in these boreholes was recorded. A temporary flare was
installed in May 2008. The permanent flare is now operational and landfill gas emissions are now

minimal.

11. Volume of leachate produced and volume of leachate transported / discharged offsite.

The annual volume of leachate generated was estimated for the Waste Licence Application in 1998
to be in the order of 14087m?. A saline intrusion study was conducted on the Landfill in 2005 and
submitted to the Agency. A leachate extraction system has been installed in tandem with the final
capping of the landfill. Leachate extraction wells were bored in 2006 and wells were monitored. The
leachate collection tank has been installed but unfortunately there has been a delay in the
commencement of pumping. It is expected that pumping of leachate will commence in May 2009.
Leachate will then be tankered from the site. A final destination for the leachate will be indentified
with the most likely destination being the Tramore Waste Water Treatment Plant. Leachate levels
are expected to reduce due to the capping works, which will keep rainwater from entering the
landfill, also the pumping of the leachate wells will reduce the leachate head. It is proposed that this
leachate be brought to the Tramore Waste Water Treatment plant. To date no leachate has been
removed from the site. This work will be carried out in conjunction with the Closure Restoration and

Aftercare Plan.
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12. Report on Development works undertaken during the Reporting Period

Remediation of Landfill

Landfill Capping Works

The capping contractor, FLI, mobilised to site on 7" November 2006 and commenced lining on the
9" November. However poor weather conditions and related programming difficulties with other
onsite works (particularly unavailability of suitable capping soil) resulted in multiple mobilisations
and demobilisations, significantly extending the duration of works. The lining works were
substantially completed on 28" January 2008.

The following summarises progress in 2008:

January: lining works substantially completed by FLI

February: finalising capping earthworks

March: finalising capping earthworks

April: Plant installed the surface water drainage system along the southern boundary of the site.
May: Farm Relief Services repaired the boundary fence on the southern boundary of the site. Other
plant on hire was assisting Lining Technology with the gas and leachate pipework.

June: Clay was imported to regrade any low points that existed on the flat surface of the landfill.
The surface water drainage outfalls were also installed and the placing of the rock armour continued.
July: The rock armour on the southern slope was completed. Clay was imported to grade around the
wellheads. The surface water drainage up to the location of the flare and also on the North Western
boundary was completed.

August: Three weeks of bad weather beginning at the start of the month prevented any soil
importation throughout the month of August.

September: Acceptance of clay began in mid September from three sources. Material accepted was
mainly a very good subsoil material. 1N°- Dozer was on site to spread out this material.

October to December: No works onsite

Landfill Gas / Leachate Extraction System

Lining Technology, contractor for the Gas / Leachate Extraction System, mobilised to site the week
commencing 4™ December 2006 to install all 37 No. extraction well boreholes. Following
installation of temporary pipework from the extraction wells to the location of the temporary flare in
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January 2007 they demobilised from the site. They undertook a leachate investigation between

February and April 2007, but as the results were inconclusive RPS carried out their own analysis.

The following works have been carried out in 2008:

January: no works on this element

February: ESB connected the new three phase power supply

March: Lining Technology remobilised to site and commenced excavating the trenches for the gas
and leachate extraction pipework

April: The gas and leachate pipework was installed and tested. Knockout pots were also installed.
May: The temporary flare was commissioned and the pumping trials commenced towards the end of
the month of May.

June: Pumping trial was ongoing. The possibility of gas utilisation was also being looked into while
the pumping trials were being carried out.

July: Ground improvement works for the leachate tank were carried out.

August: Irish Industrial Tanks Itd. arrived on site to install the leachate tank.

October to December: No works onsite

Erosion Protection Works

The EPA and the National Parks and Wildlife Service approved the erosion protection works
proposal submitted by RPS. The erosion protection is on a section of the northern slope and
continues around the eastern point and along the southern side of the eastern peninsula. Suitable rock
had to be selected from Roadstone’s quarry in Kilmacow and brought to site by trucks on hire to
Waterford County Council during November and December 2007.

The rock armour was completed in July with the last section being placed on the southern boundary.

13. Annual Water Balance Calculation and Interpretation

The annual water balance could not be determined as the site is subject to saline intrusion.
Meteorological data from Rosslare weather station is collected for the facility on a daily basis.
(Appendix F).

14. Report on the progress towards achievement of the Environmental Objectives and

Targets contained in the previous year’s report. (Pleases refer to the “% 2006 for the previous

years Objectives and Targets)

62



Under Condition 2.3.1 an Environmental Management System was compiled for the facility
and was submitted to the Agency in March 2003.

All site infrastructures have been maintained to the standards outlined in Condition 3 of the
Waste Licence.

The effect of environmental nuisances was kept to a minimum during the reporting period. On
occasions there was some dust was prevalent around the site particularly during the Summer

months when the weather was very dry but this was kept under control by having a water
sprinkler come on site at various times throughout the days. Likewise, when extremely wet
conditions were experienced, problems with mud occurred. This problem was resolved by the

hiring of extra road sweepers and water bowsers.

In the first quarter relatively high levels of methane, consistent with the breakdown or organic
waste, were present at boreholes BH7, LT1, LT2, LT3, LT4 and LT5, within the landfill area.
Other monitoring sites within the landfill area, BH10 and LT5 had none or only trace levels of
methane and carbon dioxide (<1%). However methane levels have been significantly reduced
following the initial installation of the temporary flare and subsequent installation of the

permanent flare.

The Monitoring Programme as outlined under condition 8 and Schedule D of the Waste
Licence has been maintained during the reporting period and all reports have been submitted to
the Agency. There have been times that reports were submitted late as samples being analysed
by the EPA Regional Laboratory in Kilkenny were slow to arrive.

The Facility Office has a comprehensive set of records for 2003, 2004, 2005, 2006, 2007 and
2008.

No emergency or complaint occurred on site during the reporting period

A Closure Restoration and Aftercare plan has been approved by the Agency. Outstanding
works have been identified in the Schedule of Environmental Objectives and Targets for the

forthcoming year.

Schedule of Environmental Objectives and Targets for the forthcoming year

Objective 1 — To maintain site infrastructure to the standards outlined in Condition 3 of the Waste

Licence

Target 1.1 - Any defect to the existing infrastructure will be repaired / replaced as quickly as

possible on an on going basis.
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Objective 2 — To minimise the effect of environmental nuisances
Target 2.1 — To implement the procedures outlined in Condition 7 of the Waste Licence on an
ongoing basis throughout the year. Waterford County Council have endeavoured to achieve

compliance with this condition and have to date been successful.

Objective 3 — That no specified emissions from the facility, shall exceed the limit values, set out in
Condition 6 and Schedule C of the Waste Licence.

Objective 4 — To maintain the Monitoring Programme as outlined in Condition 8 and Schedule D of
the Waste Licence.

Target 4.1 — To carry out the monitoring programme as outlined in Condition 8 and Schedule D of
the Waste Licence.

Target 4.2 — To submit Monitoring Reports to the Agency within the timescale as outlined in
Schedule E of the Waste Licence.

Objective 5 — To establish good record keeping and that all records are held at the facility office to

comply with Condition 10 of the Waste Licence.

Objective 6 — That no emergency situation occurs on the site.

Target 6.1 — Ensure the contingency arrangements as outlined in Condition 9 of the Waste Licence
are implemented throughout the year and to follow the procedure set out in the Emergency Response
Procedures.

Objective 7 — Ensure the there is sufficient funds available to comply with Condition 12 of the
Waste Licence.

The gate fee was the only avenue available to Waterford County Council to raise funds to ensure
financial stability of the facility. When the landfill closed other options to increase revenue had to be
explored. Fee increases were necessary during the past year to maintain the high standards and to

continue with the development programme.

Objective 8 — To restore the landfill in accordance with the Plan agreed with the Agency and in such
a way that final works have a minimal impact on the surrounding environment.
Target 8.1 — Completion of all required landscaping including removal of stones from landfill cap

and any necessary replanting.

Target 8.2 — Completion of Surface Water Drainage system including inspection manholes at
outfalls.
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Target 8.3 — Completion of Gas Collection Infrastructure and Leachate Management system
including identification of final destination for leachate that is removed off site. Proposals in this

regard to be approved by the Agency.

16 Reported Incidents and Complaints Summary

16.1 Incidents

No incident occurred during the reporting period.

17.1  Complaints
No complaint in relation to the operation of the Facility was received during the reporting period.

18. Reports on Financial Provisions

Waterford County Council is responsible for providing annual fees to the Agency for monitoring and
inspection of the site. The annual fee for 2008 for monitoring was €23,011 and €19,831 for the

licence.

19. Management and Staffing Structure of the Facility

This can be viewed in Appendix J — Management Structure of Waterford County Council.

20. Programme for Public Information

A record of all monitoring results and reports are maintained both at the facility office and within the
Environment Section of Waterford County Council at the Civic Offices in Dungarvan Co.
Waterford.
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21. Reports on Training of Staff

Both the Facility Manager and Deputy Manager have completed the Fas Waste Management
Training Course. Site personnel have attended the Fas Safe Pass program, Waste Facility Operative
Course and site operatives attended a course in the handling, storage and removal of Waste from the
Civic Amenity Site. A Fire Handling and Evacuation Training course was also attended by site
caretakers. Courses for 2008 will include manual handling training, Waste Facility Operative

Course, and a First Aid Course.

22. Construction and Demolition Waste used in Remediation

Type Jan-08 Feb-08 Mar-08 Apr-08 | May-08 | Jun-08

Clay on Purchase 0 0 0 0 3446.00 | 2693.32

Rock Armour 0.00 0.00 0.00 0.00 0.00 342.10

Type Jul-08 Aug-08 Sep-08 Oct-08 | Nov-08 | Dec-08 Total
Clay on Purchase 27713.90 444.34 14951.89 0 0 0 24308.74
Rock Armour 856.90 0 0 0 0 0 1199.00

23. Maintenance Program
Waterford County Council commissioned an electronic Preventative Maintenance Program
(PEMAC) which was completed by MJM Technologies Ltd. This Program covers all aspects of site

maintenance and include monitoring and reporting, health and safety, maintenance and all training.
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APPENDIX A
Quantity & Composition of Waste Received, Disposed of & Recovered

during the reporting period.
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Tramore Landfill Tonnages 1 ' Jan 08 - 31 st Dec 08

Type EWC Code Jan-08 Feb-08 Mar-08 Apr-08 May-08 Jun-08 Jul-08 | Aug-08 Sep-08 Oct-08 Nov-08 Dec-08 Total
Dry Materials 1501 01 10.34 5.82 6.82 5.24 4.88 7.08 5.26 4.90 3.60 16.50 4.92 1.12 76.48
Textiles 0402 22 0.00 0.46 0.64 0.00 0.00 0.12 0.00 0.00 0.10 0.10 0.40 0.06 1.88
Oil 13 02 06 0.00 0.00 0.00 0.00 0.00 0.00 0.34 0.00 0.00 0.78 0.00 0.00 1.12
weee 16 02 13 3.44 2.20 1.98 0.00 378 0.00 3.24 7.86 2.84 2.70 0.00 0.00 28.04
Fridges 16 02 11 0.00 2.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.14
Small Household 16 02 13 0.00 0.00 0.00 0.00 322 3.42 0.00 0.00 0.00 0.00 0.00 0.00 6.64
Large Household 16 02 13 4.40 0.00 5.12 0.00 3.90 0.00 0.00 0.00 4.12 0.00 4.00 0.00 21.54
TVs Monitors 16 02 09 0.00 1.50 0.00 3.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.54
Polluted Appliances 16 02 09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Scrap metal 17 04 07 1.64 0.00 3.04 1.82 350 1.04 2.74 2.46 1.44 0.00 1.68 0.00 19.36
Domestic Bulky Co Co 200301 7.90 9.54 5.54 8.60 8.66 8.56 8.30 7.34 7.28 5.30 2.10 88.36
Civic Skip 200399 9.12 4.40 5.36 7.50 5.20 6.72 5.40 3.52 2.16 3.28 1.34 61.86
Clay 0.00 0.00 0.00 0.00 86.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 86.42
Clay on Purchase 0.00 0.00 0.00 0.00 3446.00 269332 | 2773.19 | 44434 14951.89 0.00 0.00 0.00 24308.74
Rubble 17 01 07 0.00 5.94 0.00 10.60 10.72 0.00 10.28 0.00 0.00 0.00 0.00 0.00 37.54
Rock Armour 0.00 0.00 0.00 0.00 0.00 342.10 856.90 0.00 0.00 0.00 0.00 0.00 1199.00
Garden Waste to Dvan 02 01 07 2.38 2.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.88 17.78
Timber 17 02 01 5.18 2.56 2.50 4.56 322 4.78 3.24 5.38 0.92 2.02 2.76 1.48 38.60
Flat Glass 17 02 02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.28 0.00 0.00 0.00 0.00 3.28
Paint 08 01 21 0.00 0.00 0.00 0.54 0.74 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.28
Batteries 16 06 01 0.00 0.00 0.00 0.00 0.00 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.16
Obsolete Medicines 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aerosols 16 05 04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.00 0.10
Fluorescent Lamps 16 02 11 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10
Total Accepted 44.40 37.08 31.00 42.00 3583.48 306572 | 3670.63 | 48192 14975.77 31.64 22.34 18.98 26004.96
Waste Transfered

Flat Glass 17 02 02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.28 0.00 0.00 0.00 0.00 3.28
Garden Waste to Dvan 02 01 07 2.40 2.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.88 17.78
Fridges 16 02 11 0.00 2.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.16
Dry Materials 150101 10.42 5.70 6.82 5.26 5.66 6.60 0.00 0.00 4.40 6.38 4.88 1.02 57.14
Texties 04 02 22 0.00 0.46 0.64 0.00 0.00 0.12 0.00 0.00 0.10 0.10 0.20 0.08 1.70
weee 16 02 13 3.40 2.22 1.98 0.00 376 0.00 0.00 0.00 2.84 2.70 0.00 0.00 16.90
Small Household 16 02 13 0.00 0.00 0.00 0.00 318 3.30 0.00 0.00 0.00 0.00 0.00 0.00 6.48
Large Household 16 02 13 4.28 0.00 5.12 0.00 388 4.34 0.00 0.00 4.12 0.00 4.02 0.00 25.76
TVs Monitors 16 02 09 0.00 1.50 0.00 3.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.54
Domestic Bulky Co Co 200301 7.76 9.52 5.54 8.08 12.10 8.64 0.00 0.00 7.34 7.34 5.32 1.18 72.82
Civic Skip 200399 9.16 4.28 5.36 7.50 6.06 5.10 0.00 0.00 9.62 2.14 3.30 1.34 53.86
Polluted Appliances 16 02 09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Scrapmetal 17 04 07 1.56 0.00 3.04 1.82 350 1.14 0.00 0.00 1.46 0.00 1.70 0.00 14.22
Timber 17 02 01 5.20 2.56 2.50 4.48 312 4.78 0.00 0.00 0.92 2.02 2.76 1.48 29.82
Rubble 17 01 07 0.00 5.96 0.00 10.60 10.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00 27.28
Oil 13 02 06 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.80 0.00 0.00 0.80
Medicine 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Batteries 16 06 01 0.00 0.00 0.00 0.00 0.00 0.26 0.00 0.00 0.00 0.00 0.00 0.00 0.26
Paint 08 01 21 0.00 0.00 0.00 0.54 0.74 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.28
Aerosols 16 05 04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.00 0.00 0.14
Fluorescent Lamps 16 02 11 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10
Total Transferred 44.18 36.86 31.00 41.42 52.72 34.28 0.00 3.28 30.80 21.62 22.18 17.98 336.22
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Appendix B
Monitoring Locations
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Appendix C
Surface Water Results
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Environmental Pi.«ection Agency
Regional Inspectorate .

Q Seville Lodge, Callan Road,
el ~ Kilkenny

Report of: Analysis of landfill site sample(s)
Report to: Waterford County Council
Report date: 16/06/08

Facility: Tramore Waste Disposal Site

Reference No:

Tramors Intake & Tramore Burrows, Tramere, Co. Waterford
W0075-01

Date collected:

Reporl numperKK28007454

02/04/2008 Date received: 02/04/2008

Fage 1of 4



Laboratory Ref:| 7801634 7801695 2801695 2601697 25016498 2801699 |_
Type of sample: Surface Water Surface Yiater Surface Water Surfaca Waler Surface Water Surface Wate:
Location code: | WST-WO075-01- | WST-W0075.01- | WST-WOO75-01- | WS TANGOT501- | WST-W0075-01- | WST-A0075-01-
SW1 SWz swa S SW5 SWE
Sampling point: no samipe Clear samph Clear zampie Cleer sample Clzar sample Clear sample
Sampled by: | Jim McGarry Jirm MzGarmy Jim MicGarry Jim MeGarry Jim FcGarry Jim MeGamy
Time Sampled: am 15:40 14:42 16:30 13:55 14:12
Start/End - Dates of Analysis: !
Status of results: | Final Report | Final Report | Final Report | Final Report | Final Report | Final Report
Parameter Units Limits
F [Tempermture L 134 15.8 T35 12.7 145
F |Dissolved Oxygen %% Galutation 067 602 137.5 709.1 056 i
pH pH B0 6.3 83 80 EX
Salnity k] 29.9 273 8.8 N2 2
Armmonia mgll N 033 0.0a [*)akl] COlE 0023
Chisride maft Cl 897 GEL] 695 596 BET
B ochemical Cygen Demand mgf 02 - 4.3 7 1.1 0.4 03
uepanded Sclids mgl 43 ao 70 nr nr
ﬁm_ﬂ_.gm Mo/ 100 mi - TG 365 =T nr 12
IE Caii per 140ml 1 3 5 n ]
AU um 11 <250 <250 <250 <250 <250
Aoy ughl <50 <50 <50 <E0 <0
[Arsanic ugl =50 =50 525 58,3 545
Barium ug'l - <300 <300 <300 <300 <300
Banylium eyl - <50 <50 <5{ <50 <50
Boron ug/! 2286 2379 1968 2076 2257
Cadmiurm ugfl <50 <50 <50 =50 <50
Calcium mgi 256 356 as7 355 322
Chigmium g =50 <50 <80 =50 <50 |
Cobakt ug <50 <50 <50 =50 <50
Coppe ugl - 145 163 219 244 251
Iran wyfl =500 <500 <504 <500 <500
Lead ugfh =50 <50 =50 =50 <50

Report numbsar KK2E007451

Page 2 of d
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Laboratory Ref: FIETT! ZE01605 2801695 280 2801658 2811699
Type of sample:| Surface Water Surface Waler Surface Water Surface Water Surtace Water Surface Water
Location code: | WST-WO0075-11- | WST-W0O075-01- | WST-WO075-01- | WST-WOOTS-01- | WSTWCO75-01- | WST-WOC75-01-
SWi 5wz L= SWV4 _ SIS SWE
Sampling point: no sgmpia Clagr sampie Chear sample Clzar sample Clear sample Clear samols
Sampled by: Jim McGarry Jim McGarry Jim McGarry Jim MoGary Jirm MeGarry Jim MeGarry
Time Sampled: nim 1540 14:42 18:30 1356 1412
Start/End - Dates of Analysis: i |
Status of results: | Final Report | Final Report | Final Report | Final Report | Final Repert | Final Report
Parameter Units Limits
_zﬁimaa migi 754 681 ~ 709 1155 1057
_tt._ﬁ;aua gl <500 2500 =500 <500 <500
Bahybdenum ugdl 5] <50 <50 <50 <50
Nickel ugl <53 <50 <50 <50 <50
|Fotassium mgll 233 346 m2 351 14
Selenium gl 2] 143 167 173 177
Silver ugl - =80 =30 <50 <50 <50
Sodium gl E0EE 7198 7450 TTED 701
Thalliwe ugfl <50 <50 <50 <5() <50
Thoriun ugl nm nrm s nm nm
:iT._.__.__ ug - =100 <100 <100 =100 =100
Uranium ughl <50 =50 <50 <50 <50
W an@diim ugll - 835 51.9 504 G4 837
Zinc ut <300 <300 <300 =300 =300

Fepor number KKZB007451




Comments: COD analysis was not camied out due to the high saline concentrations causing
interference with the test method. Salinity results are given instead on conductivity
results.

1) Resulls mighbghted and In beold are culside soecified bvdls.
2} Al Melals Analesad in e EPA, Dublin Labaralary.
Cyanide Analysed it the EFA Cark Laboraoty.
Phenols Aralysed n (he EPA Caglieber Labaratony.
1) nm o Mot measurad”
4) md  “Rone detecied”
B} nt “"Motime. Time not recocdad

B) Infc "Too rusencus o count”
Tl F “Fled maasuied parametars”
p) t
Signed: QM__\ Date: w\am
o PR L g

Report number KK280074571

Page 4 of 4
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Environmental Protection Agency
Regional Inspectorate

Seville Lodge, Callan Road,
Kilkenny

1 P S

Report of; Analysis of landfill site sample(s)
Report to: Waterford County Council
Report date: 16/06/08
Facility: Tramore Waste Disposal Site
Tramore Intake & Tramore Burrows, Tramore, Co. Waterford
Reference No: WO0075-01
Sampling location: WST-W0075-01-SW1, Tramore Landfill Site - W00T5-01 -- SW1 - Surface
Water Monitoring Point
Date coliected: 03/04/2008 Date received: 03/04/2008
Laboratory Ref: 2801757 o
Type of sampla: Surfacs Water
Sampling point: Clear sampls
Samplad by Jirn MeGarmy
Time Sampled; 1333
StartEnd - Dates of Analysis:
Status of resulte: Final Report
Parameter Unlh Limits
F |lemperstura "0 18,2
}‘F‘I’tﬁsguhred Thygen | % Saturation 1163
pH pH Bl
Canductivity usfem 3610
Salinity % 1.9
Amrnania med N 18
Chiorice g Gl 356
_IEim:uamru: Coygen Demand | mofl O2 S 18
|Chemical Oxygen Demand mgd 02 a7
Suspended Salids gl 30
(Total coliforms Mod 1 00 mi »2415
E Coll per 100mi »2419
[Abuminium ugil <250
Antimony ugh <50
Arsenic gl <50
Barium ugil <300
Benylliam ughl <50
Boron ugl <500
Cadmium ugA <50
Cabcum mg/ [
Zhrarmium ugfl <50
Report umbar KK28007634 Page1oi2




Laboratory Ref: 2801737
Typo of sample: Surface Water
Sampling polnt: Clear serale
Sampled by: dim MeGarry
Timea Sampled: 13:56
Start/End - Dates of Analysis:
Status of results: Final Report
Parameter Units Limits
Coball ] T
Copper ugf =50
lron g <H00
|uran g =50
[Magnashum ~ mgd 516
Nanganess ugh =500
Molybdenum ugdl <50
Michel ugh <&
'—'Lutaasium g =50
Seleniurm ugd! =50
Sihvar gyl <Ef
Sodium mgi a7
Thallium ugd =ED
Thoridm T g nm
Tin ugll <100
Lraniurm ugh =50
anadium ugA %50
£inG gl =300

Comments:
1) Resulig highlightad ard in hold are oulside spacified Emas

2) Al Matals Analysed = the EPA Dublin Laboralory,
Cyanide Analysed in the EFA Cork Labaratony
Phengis Analysed in the EPA Castlebar Labaralosy.

3} mm  “Notmeasured”

&) nd  “Mane deteched”

) m "Nofime" - Time not recordeds
§) tmte 'Teo numerous io saunt

7 F "Fiald maasured garameters”

o

Ml el Neill, Regmnai
‘?3« st

Fepo pemberKKZ80076301 Pages 2 o 2




Blallycoodin,

Duibdin 11

Trelarnd

Tel: +353(0) 1 8820883
Faw: +353 {0} 1 8320835

(l AlLcontrol Laboratories (Dublin) 1 resemouns susiness ver

CERTIFICATE OF ANALYSIS

Client: EPA (Kilkenny)
Seville Lodge
Callan Road
Kilkenny

Attention: Jean Smith

Dinte: 8 May, 2008

Our Reference: 08-B02544/01
Your Referenee:r  75/2

Location;

A total of 8 samples was received for analysis on Monday, 28 Aprl 2008 and
authorised on Thursday, 8 May 2008. Accredited laboratory tests are defined in
the log sheet, but opinions, Interpretations and on-site data expressed herein are
oulside the scope of ISO 17025 accreditation. We are pleased to enclose our
final report, it was a pleasure to be of service to you, and we look forward to our
continuing association.

Should this report require incorporation into client reperts, it must be used in its
entirety and not simply with the data sections alone.

Signed
'Lh"“"':‘t "I( nh!jﬁmkq-'-q.‘

Lorraine McNamara
Laboratory Technical Manager

ol Bany

Compiled By

Fauf Borry

Printed at 10015 on 00052008

Flooro Coomnem [relamd ol b Rrad b o imace i o ALLoiieid LK §ssanes

Pegidtired Difoe: fampleborough Hess, B Cloas, Rothechpm, 500 182, Regitbensil in Erglt i Waiss S =557191
pagel /6



page 6

ALcontrol Laboratories Ireland
Test Schedule
Ref Number: 08-B02544/01 Sample Type: WATER
Client: EPA (Kilkenny) Lacation:
Date of Recept: 28/04/2008 Client Contact: Jean Smith
Client Ref: 75/2
I Detection Method HPLC
UKAS Accredited [Tasting Laboratory] No. 1291
| |
»
e & ]
=3 o o
El 3 & _.
g z g v | z£ . __
M = - - m x | |
] | g o m ! m
s 1 & | - |
g f £ |
De-8025s4 50032400 BHE-1740 UNKIOWH | oo e oo K . = o R
CERUSwMSNIIAN |  BHO-1741 UNKNOWN | s o« vacrf -
Demoswcacieam | BHI/I-1700 | UNKNOWN fcumssmermoif = X T s T A | _
oasESHesNISAL|  BH5-1739 UNKNOWN | s mocd X _ o e | Ko i !
6 B02see5006An | GWSA1748 | UNKNOWN o sonwsmoif X _ | i) B i
s sioan | RCBA-173E ..ﬁ%&-iih_aﬁ B K e Py “ =
wsnsesorean |  RCA-1702 UNKNOWI fomiree mod K ! T e i :
THBAHSI0RANL | GWI-1784 | UNKNOWDN jomisek.wce) X [ i o i | i :
mawsisomsnan | BLANK | UNKNOWN |smoesomod X s : m _
- . et i iy md y i |
eyl | - +I i
==X EE = |—s £ 1 e Y L “
. e i e e : T _ 1
sl £ b -lv .__.I_T LS :
T o A 7 |
JRS s e aa e e o

Motes : NUMERIC VALLUES INDICATE ADDITIONAL SCHEDULING

Printed @ 10:15 on GW0S2008

* SUBCONTRACTED TO OTHER LABCRATORY f ™ SAMFLES AMALYSED AT THE CHESTER LABORATORY



ALcontrol Laboratories Ireland

Test Schedule Summary
Ref Number: 0B-B02544/01 Sample Type: WATER
Client: EPA (Kilkenny)} Location:
Date of Recaipt: 28/04/2008

Client Contact: Jean Smith

Client Ref: 75/2
* SUBCONTRACTED TO OTHER LABORATORY { ** SAMPLES ANALYSED AT THE CHESTER LABORATORY

SCHEDULE METHOD

TEST NAME

TOTAL
¥ HBLC Speciated Phenols by HPLC g

Printed st 10:15 on (RA05/2 008

page3 t8



[7] interim ALcontrol Laboratories Ireland o
-
v Validated Table Of Results >
o
Ref Number: 08-B02544/01 Sample Type: WATER
Client: EPA (Kilkenny) Location:
Date of Receipi: 28/04/2008 Client Contact: Jean Smith
(of first scmple) Client Ref: 75/2
Detection Method HALC | HPLE | HPLC | HPLC | HPLC HPLC | HRLC | HPLE | HPLC [
_|__Method Detection Limit _<0.01ma/l, <0.01malt] <0.01mgil) <0.01mg/l <0, S1ma] <0.01my/t} <0.01mgA] <0.01mgA} <0.07mg)| m i .y
UKAS Accredited [ Testing Laboratory] No. 1291 g ! | |
m. " = ! :
i =2 o s - = | |
o m - | 4 o | H
= 3 x | .m g ¥ ] W g E W |
= =1 I c m - 1 - - |
e i m T B ] 2 2 = = |
o g | = 2 5 g ik g = .
A & . 8 o = = |
(] o — W M = i 3 o W
3 - = _ g 3 _ = ® ¥ &
=3 | = = _ _
=5 ..-...m =3 = I
€ _ 2 | | ;
L11] | ! ! H
mgil | maf | } i mgd . ma/l may
088025450022 BHE-1790 | UNKNOWN |n|a..n._.w.._ <000 | <00l ; <00- | 002 ! <0.01 | <001 | 004 | <00L . _ | !
DE-EIZE44-SM0ZE  EBHE-1741 UNKNOWN § <001 | A_“..E.._. <0o1  <ndz ooz | <001 0 <001 ) 002 | <001 . [ : L
D8-E0Z544-50024|  BHI/1-1700 | UNKNOwM | <001 | <D0 | <0OL | <005 | 0.01 | <0.01 _ <001 | 001 ; <00 | | | ;
benrsssoizs|  sHsa7ia | Umvown | <oon T <por T <0017 =001 E <003 <001 <001 <001 | <001 | !
| 0E-B0544-5D026)  GWSA-1748 | UNKNOWN _ <001 <001 _ .nn_._a.__!_ <001 - <001 , <001 <0.01 | =001 , <0.01 i
casoasidsozr|  RCGA736 | UNKNOwN | <003 T <001 | <001 | <001 <0DT | <001 <001 <001 <001 A :
0B-BOZSA4-SO02RY RC4-1702 | UNKNOWN <001 ' <QdL <Q.01 . <001 ! <001 <001 ; <000 <001 =001 .
08 Bozsea-soc20|  Gwi-i744 | umknown | <o.o1 | o<0ol <001 <001 | <001 | <op1 | <01 <D01 . <001 |
03-P0Z544-S0030| ELANK UNENDWH | <0 I <00 | <o | <01 | <001 1 <001 <001 200 _* <001 | _ !
i ; | " ! _ - _
|l W _ B r : L it _ _
L — — — - — | - e | _ _
L i - st - I B =
—1 P -~ — o — i = Y A=
.............. i = = : ] _ ]
el ok, s gl 8 gl o WIS TS N
P == T = 1 oy . I _. o il ...|..m _ 1.
Mokes : METHOD DETECTION LIMITS ARE NOT ALWAYS ACHIEVABLE DUE TO VARIOUS CIRCLMS TAMCES BETOND LR CONTROL, NDP = ND DETERMINATION POSSEELE

Checkad By:  Paul Bamy

Primed at 10:15 on 02052008 » SUBCONTRACTED TO OTHER LABORATORY /= SAMPLES ANALYSED AT THE CHESTER LABORATORY
i



10

APPENDIX

. Results are expressed as mg/kg dry weight {dried at 30°C) on all s0il analyses

except for the following: NRA Leach tests, fiash point, and ammoniacal N by
the BRE method, VOC, PRO, Cyanide, Acid Soluble Sulphide, SVOC, DRO,
PAH, PCB. TPH CWG ,TPH by IR, OFGs and SEM.

Samples will be run in duplicate upon request, but an additional charge may be
incurred.

A sub sample of all samples received will be retained free of charge for one
month for soils and one month for waters (sample size permitting), but may then
be discarded unless we are instructed to the contrary. Onee the initial period
has expired, a storage charge will be applied for each month or part thereof until
the client cancels the request for sample storage.

With respect to turnaround, we will always endeavour .tn meet client
requirements wherever possible, but turnaround times cannot be absoiutely
guaranteed due to 50 many variables beyond our control.

We take responsibility for any test performed by sub-contractors (marked with
an asterisk). We endeavour to use UKAS Accredited Laboratories, who either
complate a quality questionnaire or are audited by ourseives. For some
determinands there are no LKAS Accredited Laboratories, In this instance a
lahoratary with a known track record will be utilised.

VWhen requested, an asbestos screen is done in-house on soils and if no fibres
are found will be reported as NFD — no fibres detected. If fibres are detected,
then identification and quantification is carried out by AlLcontrel Technichem or
Alcontrol Shutlers in the UK . if a sample is suspected of containing asbestos,
then drying and crushing will be suspended on that sample until the ashestos

results are known. If asbestos is prasent, then no analysis requiring dry sample
are undertaken,

If no separate volatile sample is supplied by the client, the integrity of the data
may be compromised if the laboratory Is required to create a sub-sample from
the bulk sample — similarly, if a headspace is present in the volalile sample.
NDP - No Determination Possible due to insufficientiunsuitable sample.

Metals in water are performed on a filtered sample, and therefore represent
dissolved metals - total metals must be requested separately.

A table containing the date of analysis for each parameter is not routinely
included with the report, but is available upon request.

L.ast updated February 20035

poget /&



7 inteiim iLcontrol Laboratories Irel. d

[] validated Table Of Results
Ref Number: 08-B04370/01 Sample Type: WATER
Client: EPA {Kilkenny) Location:
Date of Receaipt: 18/07/2008 Client Contact: Jean Smith
(of first sample) Client Ref: 75/2
____ Detection Method | HPLC HPLC HPLC | HPLC HPLC | HPLC HPLC | SPECTRO
Method Detection Limit «0.01mg/)| <0.01mg/l| <0.01mgA| <0.01mg/| <0.01mg/l| <0.01mgfl | <0.01mg/l} <0.05mg/l
UKAS Accredited [Testing Laboratory] No. 1291 v v v v v v v
: i
)3 : . v
E _ -
o ; m a n 2 & -
: : g | E| e B | E]E B
= - m 2 o ] B =] o bl =
g : = € 2 | 2 | 8 |2 | F i35 |°¢
X : = q ] 2 -3 g 3 e 2 E
z ' @ =] ] H S . = 5 a 5
& ; 2 : o ] * % ) @
g ; g ,. 3
o ; !
@ !
! ) maoyfi mag/] mgy| _._._m\_
08-B04370-50001 BLANK UNKNOWN | <0.01  <0.01 <0.01 __ <0.05 '
08-B04370-50002 BH2-2041 unkNown | <001 <001 <001 <005 L ~
08-804370-50003 RC4 2942.00 | <0.01  <0.01 <0.01 = <0.05 o m . : .
08-B04370-50004 LT3 2943.00 - - <005 , o ” o e
08-B04370-50005|  BH1/1-2998 UNKNOWN | <001 <0.01 <0.05 : : )
08-B04370-50006 RCE-2099 UNKNOWN | <0.01 @ <0.01 ' <005 ; i
08-B04370-50007 BH8-3001 UNKNOWN | <0.01 ¢ _<0.01 . <0.05 . _
08-604370-50008|  BM9-3002 | UNKNOWN | <0.01 T <0.01 <0.01 ' <0.05
08-B04370-500029 RC5-3004 UNKNOWN | <001 <0.01 <001 <005 : : o
08-B04370-50010 GW2-3006 UNKNOWN | <0.01 |, <0.01 , <001 ! <005 b “
08-B04370-50011 GWS5A-3009 UNKNOWN | <0.01 | <0.01 ! <0.01 * <0.05 m m _ _
08-B04370-50012 LT1-3(H1 UNKNOWN | - & - ! , L Co- . eles W :
08-B04370-50013 LT2-3012 UNKNOWN - - S T S T SRS L1 I W : : i .
| - ” : . , | - : -
i A i ! . _
R i — | [ h - i-
i i i I 4 N
W ﬁ | , : i | :
NDP = NO DETERMINATION POSSIBLE

Notes : METHOD DETECTION LIMITS ARE NOT ALWAYS ACHIEVABLE DUE TO VARIOUS CIRCUMSTANCES BEYOND OUR CONTROL.
“FHE DATA ON THIS PRELIMINARY REFORT IS NOT VALIDATED AND MAY BE SUBIECT TO CHANGE.

Checked By : Paul Barry

Printed at 10:31 on 18/08/2008 “SUBCONTRACTED T /THER LABORATORY /™ SAMPLES ANALYSED AT THE ISTER LABORATORY
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Report numberKK2801255{1

Laboratory Rat 2502835 2802937 . D38 2802939 2802940
. Type of sample: Surface Water Surface Water Surface Water Surface Water Surface Water
Location code:| WST-WO075-01-5w2 WST-WOOT5-01-SW3 | WST-W0075-01-5W4 | WST-WO00T5-01-5W5 WSET-W0075-01-5W6
Sampling point:| Clear sample - low tide Clear sample Clear sample Cigar sample Clear sample
Sampled by: Jim MeGarry Jim McGarry Jim McGarry Jim McGarry Jims McGarry
Time Sampled: 14:50 18:35 1718 14:10 14:30
Start’End - Dates of Analysis:
Status of results: Final Report Final Report Final Report Final Report Final Report
Parameter Units Lirnits
Calcium mgfl 441 436 434 435 428
(Carcmium ugil 414 33 382 36.8 36.8
(Cobalt ugil <20 <20 <20 <20 <20
Copper ug/l 151 150 154 146 143
Iron ugil <1000 <1000 <1000 <1000 <1000
Leac! ugdl <20 <20 <20 <20 <20
Magresium mgfl 1162 1068 1073 1066 1034
Manganese ugil <10C0 <1000 <1000 <1000 =100
Mercury ugdl <5 <5 <5 <h <h
Malybdenum ugyt =20 <20 <20 <20 <20
Nickel ug/| <20 <20 <20 <20 <2Q
Potassium gl 414 390 400 339 394
Selerium ug!! 218 202 213 106 205
Silver ugil <20 <20 <20 <20 <20
SoaiLm mgfl 10510 9786 9896 9748 9550
Thallium ug/l <20 <20 <20 <20 <20
Tin ugil =40 <40 <40 <40 <40
Uranium ugil <20 <20 <20 <20 <20
Vanadiurm ug/l 30.4 78 80.2 78 78.8
Zinc ug/l <120 <120 <120 <120 <120
Page 3 of 4
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Repant number 28021261

Laboratory Ref: ZB05151 2B05162 2805163 2808164 ZB0E165
Type of sample: Surface Water Surface ¥Wiater Surface Water Surface Water Surface Water
Location code:| WST-WO0TS01-SW1 | WST-WOOTE.01-8W2 | WST-WOOTS-01-8W3 | WST-WO07501-5Ws | WST-WO0OT5-01-5W6
Sampling peint Claar sample Clear sample Clear sample Clear sample Claar sample
Sampled by: Jim McGarry Jim McGarry Jim MeGarry Jim McGarry Jm KcGarry
Time Sampled: 1355 1243 1525 1488 1420
Start/End - Dates of Analysis:
Status of results: Final Report Final Report Final Report Final Report Final Report
Parameter Units Limits
Lead ugd <5 <K =5 <5 <5
Magnesism mgl 255 1140 Ba7 1210 121
Manganese ugf i =250 =250 250 <250
Molytderum ugi <5 175 142 17 7
Mickel ugh <5 <5 <5 <5 <5
[ [Potassim mgl 77 396 303 358 621
Selenium ugd <5 156 111 161 <5
Sodium gl 2530 1470 7010 10300 oo
Thiskum ugd <5 <5 <5 <5 <5
T [Tin ugh 458 108 107 a7 108
Uramum ugd <4 6.4 5.6 64 ]
Vanadium ugl <5 669 8.7 TE 25.2
T |Zne ugd <100 <100 =100 <100 <100
Page 3o 4



Comments: COD was not carried as the high salinity of the samples causes interference with
the test method. Insufficient sample volume in sample SWE to carry out
suspendad solids analysis.

1} Resuits highlighted and i bold ame cutside specified bmés.

Z Al Metals Anelysed n the EFA Dubln Lataraboy,
Cyande Analysed in the EPA Co Laboratory
Prenols Analysed in the EPA Castisbas Labaraiony

3] nm Mol measued”

4] nd ‘Hone detecied”

5 nt ‘Mo time” - Temg nol recorded

6) tmie “Too nemerous fo cownt”

T F ‘Field measursd parsmisdens”

i Chmm m.)irnw Date: ey

gi: ichael Neill Regional
At Ehemist

8!

Repard number KK2802 1264 Page 4o 4



(F ALcontrol Laboratories (Dublin)  tserommeutsusoess v

Ballycoaing,

Db 11

Irelarmd

Tal: +333 (0] 1 BB298O3
Famr: +353 {0) | 4829855

CERTIFICATE OF ANALYSIS

Client: EPA (Kilkenny)
Sewille Lodge
Callan Road
Kilkenny

Attentinn: Jean Smith

Date: 11 November, 2008

Our Reference: 08-B06318/M1
Your Reference: 75/2

Location;

A total of 12 samples was received for analysis on Monday, 3 November 2008,
Accredited laboratory tests are defined in the log sheet, but opinions,
interpretations and on-site data expressed herein are oulside the scope of IS0
17025 accreditation. We are pleased to enclose our final report. it was a pleasure
to be of service to you, and we look forward to our continuing association.

Should this report require incorporation into client reports, it must be used in its
entirety and not simply with the data sections alane

Signed
DL - e\ e i
.'_::r 'L'H—R'"':"" rke Ih-l'm-'--r-n
Dylan Halpin Lorraine McNamara
Team Leader Project Co-ordination General Manager

D;_A,_"/:U_'J——- irﬁf__ﬂ_‘\-\. r;" Y

Compiled Hy

ivdan Hedpin

Printad at 1441 an 130112008

LT el P N T LAFAT s gL

pagetl /&
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ALcontrol Laboratories Irviand
Test Schedule

Ref Number: 08-B06318/01
Client: EPA {(Kilkenny)
Diate of Receipl: 03/11/2008

Sample Type: WATER
Location:
Client Contact: Jean Smith
Client Ref: 75/2

pagez

| Detection Method HPLC | HPLC | MPLC | HALC | HPALC | HPLC | HPLC | HALC | HPLC 1.
UKAS Accredited [Testing Labaratory] No. 1291 |
2 . .,. |
I i ™
8 m | % ) i = 2 g
=)} = .
g 3 2 F | 3 g 2 > | § | g £ _
] 3 s ] a i ] z 2 0 n ] =
& = = = g 2 o g z = |
g § 5 = g |3 |2 |2 |5 | 8|8 |38 |
m- 3 = =3 z » = g e § W !
=
3 g - ]
5 |
18- FOEE 1B 50005 A0 BH1/1 5166 06/ 3 0f 2008 [ honte = e ] X X X X X x X x
08-E063 18- 50006=A0] RiCBa - 5167 6 1072008 fonss sonie - ] ¥ X i % ¥ X X X X
(18- E0EE 18-S BHY - 5168 06, 10FI0NE [ritess B - rarde-) X X X X X X x X X
OE-SIET RS-0 RC4 - 5169 06/ LOJ200E [Glss Rotle « narort X X X X X b X X X
(IR-RIES RS0 A0L Blank, 06/ 1 0/ Z00E |k Britte + reate X X X X X ] X X X
- B0ET -S040 Blank 20710/200E Jobes noirie + ey X X X X L4 X X X o
IR EER B0 LA BHZ - 5495 20/10/2006 |recone s pae] X X X X X b X X X
ARSI IE-SIE-A00 BHE - 5496 20/10/ 2006 | gt s mam] ¥ ¥ X X X ¥ ¥ X X
OB B0E3 18- S0 3 AL BHE - 5497 20/10/2008 |clmssotc + e X X X X X M X X X
8- BOETIA-S0 14401 RCS - 5499 20/10/I008 |cmsnoves aie] X X X X X X X X X
DF-BOGTLA-SM15-A0] GW2 - B531 20/ 10/2008 |cbesnore « b X X X X X " X X X
08-BOET18-50015-531 GWS - 5504 20/10/2008 |oto. sertie - ey X X X x E x X X X

Notes : NUMERIC VALUES INDICATE ADDITIONAL SCHEDULTNG

Printed at 14:41 an 121 1/2008

T SUBCOMTRACTED

Y OTHER LABORATORY J ** SAMPLES AMALYSED AT THE CHESTZR LABORATORY
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ALcontrol Laboratories Ireland
Test Schedule Summary

Ref Number: 08-B06318/01 Sample Type: WATER
Client: EPA (Kilkenny} Location:
Date of Receipt. 03/11/2008 Client Contact: Jean Smith
Cilient Raf. 752
* SUBCONTRACTED TO OTHER LABORATORY [ ** SAMPLES ANALYSED AT THE CHES [ER LABCRATORY
SCHEDULE METHOD TEST NAME TOTAL
X HPLC Speciated Phengls by HPLC 12

Prrted at 1441 on 130112008
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[ ™ Intenm

[v" walidated

Table Of Results

ALcontrol Laboratories —EFE_

paged | G

Ref Number: 08-B06318/01
Client: EFPA [Ki

Date of Receipt: 03/11/2008

kenny)

Sample Type: WATER

Location:

Client Confact: Jean Smith

bl Client Ref: 75/2
Dataction Methaod HALL HPLL HPLC HPLC HPLL HFLL HPLC HPLL HPLC
Method Detection Limit | <00 mo/lf <2.01mg| <0_01mg| <0.01mg/l <0.01mg/t «0.01mgfl| <0.21magd| <0.01rmg A} <00 1mg/
UKAS Accredited [Testing Laboratory] Mo, 1291 i
ra
2 v | E
L & [ = =y =
-1 =
m 3 a = 3 3 g - m g8 W g
3 - $ £ G 2 g g g o 3 x
W. g ] g = ,...M,. 4 e m 3 3 -]
S = ]
z 3 " s ] 7 = ® w *
= ..m -] 3
8 )

_._.m__.“ :.Q_ migil -..mh_._ _._._m.__._ Mgy migfl im..__" migl
08-B0R31A-50005 BH1/1 516& D&F10/2008 | <001 <001 =0,01 <001 0.04 <001 <001 .04 =01
08-B063 15-50006 RCha - 5157 D6f1072008 | =0.01 <0.01 <f.01 <0.01 0.02 =<0.01 <001 oz =001
[H-BOG31H-50007 BHO - K168 DeF10/2008 | <0.01 <{.01 <0.01 <001 0,04 =0.01 <001 0.4 =001
08-B0G63 18-50008 RC4 - 51ED 061072008 | <0.01 <. <0.01 =001 0.02 =0.01 =0.01 0.C2 =001
05-B063 18-50009 Hank D6f10/2008 | <0.01 <001 =<0.01 <001 0.02 <0.01 <001 0.c2 <001
D8-BOE31H-S0010 Hank 2071002008 | <0.01 <{.0H <001 <001 0,03 =0.01 <001 0.C3 <00
08-B0631B-50011 BH2 - 5445 2001072008 | <001 <001 <0.01 <001 .03 =0.01 =001 CL.C3 <003
08-B06318-50012 BHS - 5496 2001072008 | =<0.01 <001 <001 <001 0.0z =00 <0.01 g.02 <001
08-B06318-50013 BHE - 5487 20102008 | <0.01 <{l.0H <i).01 <001 0.02 <0.01 <001 0.0 <D
{8-B06318-50014 RES - 5463 FO/10/2008 | <001 <01 <01 <001 0.01 <0.01 <001 0.01 <0.01
{8-B06318-50015 GW2 - 5501 20/10/2008 | =001 <. <01 <0.01 0.02 <001 <01 0.02 <01
{8-B06318-50016 GWE - 5504 20/10/2008 | <D.01 0,01 0,01 <0.01 003 =0,01 <001 0n.032 <0.01

Prirded at 14241 on 1301 172008

Checked By

Diylan Halpin

nacy
Motes : METHOD DETECTION LIMITS ARE NOT ALWAYS ACHIEVABLE DUE TO VARIOUS CIRCUMSTANCES BEYOND OUR CONTRCL,

NDP = KO DETERMINATION POSSIBLE

™ m_._m_u_uz._.n}.uqmﬁ 7 OTHER LABORATORY { ™™ SAMPLES ANALYSED AT THE C"HESTER LABORATORY
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APPENDIX

. Results are expressed as mg/kg dry weight (dried at 30°C) on all soil analyses

except for the following: NRA Leach tests, flash point, and ammoniacal N; by
the BRE method, VOC, PRO, Cyanide, Acid Soluble Sulphide TPH by IR,
OFGs and SEM.

Samples will be run in duplicate upon request, but an additional charge may be
incurred.

A sub sample of all samples received will be retained free of charge for one
month for soils and one month for waters (sample size permitting), but may then
be discarded unless we are instructed to the contrary. Once the initial period
has expired, a storage charge will be applied for each month or part thereof until
the client cancals the request for sample storage.

With respect to tumaround, we will always endeavour to meet client
requirements wherever possible, but tumaround times cannot be absolutely
guaranteed due to 50 many variables beyond our control.

We take responsibility for any test performed by sub-contractors (marked with
an asterisk). We endeavour to use UKAS Accredited Laboratories, who either
complete a quality questionnaire or are audited by ourselves. For some
determinands there are no UKAS Accredited Laboratories, in this instance a
laboratory with a known track record will be utilised.

When requastad, an ashestos screan is done in-house on soils and if no fibres
are found will ba reported as NFD = no fibres datected. If fibres are detected,
then identification and guantfication s camied out by ALcontrol Technichem or
Alcontrol Shutlers in the UK . If a sample is suspected of containing asbestos,
then drying and crushing will be suspended on that sample until the asbestos
results are known. |f asbestos is present, then no analysis requiring dry sample
are undertaken.

If no separate volatile sample is supplied by the client, the integrity of the data
may be compromised if the laberatory is required to create a sub-sample from
the bulk sample - similarly, if a headspace is present in the volatile sample.
NDP - Mo Determination Possible due to insufficient/unsuitable sample.

Metals in water are perfformed on a fillered sample, and therefore represent
dissolved metals — total metals must be requested separately.

A table containing the date of analysis for each parameter is not routinely
included with the report. but is available upon request.

Last updated February 2005

paged i B



Appendix D
Ground Water Results
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cPa

Environmental Protection Agency
Regional Inspectorate
Seville Lodge, Callan Road,

CITah it age il Kllkenny
Report of: Analysis of landfill site sample(s)
Report to: Waterford County Councll
Report date: 16/06/08
Facility: Tramore Waste Disposal Site
Tramore Intake & Tramore Burrows, Tramore, Co. Waterford
Reference No: W0075-01
Sampling location: WST-W0075-01-BH1/1, Tramore landfill sile - W0075-01 — BH1/1 -
Groundwater/Leachate monitoring point
Date collected: 0210412008 Date racaived: 0270472008
Laboratory Ref: 2B01 700
Type of sample: Groundwater
Sampling polnt: Clear sample
Sampled by: Jim MeGarry
Tima Sampled: 15:58
Start’End - Dates of Analysis:
Status of results: Final Report
Parameter Units Limits
F |Deptn of Borehale m 4
F o fWater Leval m 26
F—‘i?umpwaturu *C 10.0
F |D+ssmm Oxygen % Saluration 9.1
[eH gH 849
Conductivity pSiem 1470
Ammonia mail N 18
Chiorids mg/l CI 150
Mitrie Mgl N =0.001
{Ortha-Phosphate mgi P 022
Total Oxidised Mitrogen mgf M =01
Churnical Oxygan Dermand mgfl 02 gl
Blochamical Cxygen Damand mgll 02 0.8
Totat Organic Carbon mgf C nan
Total califorme Mo/10D mi 150
E Cali per 100mi i}
Aluminium ugi =250
Antimony ug! <E0
|Arsanic gl <50
Darium wy/l <)
'Baf-_.llliuh't ugfl TR

Repor number KK2ZB007 461

Faga1of2




Laboratory Ref: ZB01T00
Type of sample: Groundwaler
Sampling puint: Claaf sarmpile
Sampled by: Jim McGarry
Time Sampled: 1558
Start/End - Dates of Analysis:
Status of results: Final Report
Parameter Units Limits
Boran ugl =500
Cagmium ugfl <50
Caleium g 112
Chromium ugl 250
[Eobait ugh <50
[Copper wgl =80
Iran vall 2845
Laad ugll =50
Magnesium mg| =50
Mangansse ugd B07
iy rum ugl <50
Micked gl =50
Potassium mgl =50
Selenum ugd =50
Silver gl =0
Sadium mgh 90.2
Thallium upfl <=0
Tharum ugh nm
Tn ugl =100 =
Liranium gl <50
Wanadivm gl =50
Eing ugh <300
Comments:

1) Results lighlighted and in bk ane cubsite specifieg lins.

2} Al Motals Analysad in the EFA Dublin Laboratory,
Cyunide Analysed in tha EPA Gork Laboratory,
Prenals Anglysed in the EPA Casflebar Laboratary

3 om Mol messured’

4) nd "Moo detecied”

§) At "N UM - Tetk Adl recorded
8) e “TooMmengius o count

Th F  “Fiedd measured parameters”

Report number KK28007450M

ist

&l Meill, Regionai

oue (b bof

Fage £of 2
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I -"~_'r~.¢ I.!|."I{ 1-: P‘I‘I lgnary

Environmental Protection Agency

~ Kilkenny

Regional Inspectorate
Seville Lodge, Callan Road,

Report of: Analysis of landfill site sample(s)
Report to: Waterford County Council
Report date: 16/06/08
Facility. Tramore Waste Disposal Site
Tramore Intake & Tramore Burrows, Tramore, Co. Waterford
Reference No: Wo075-01
Date collected: 02/04/2008 Date received: 02/04/2008
Laboratory Ref: 2801701 2801702 -|
Type of sample; Groundwaler Growmdwaler
Location code:| WST-WDITS-01-BH2 | WST-WO0T75-01-RC4
Sampling point: Borehola undar Claar sampla
constructhan
Sampled by: Jim McGarry Jirn McGarry
Time Sampled: 12:50 1215
Start/End - Dates of Analysis: !
Status of results: Final Report Final Report
| Linits Limits
F  |Depth of Borahole i 18
F |Water Level m 125
F  |Temprraturs *c 132
F  |Dissolved Onygen % Saturation 2z
pH BH T
[ [Sainity (™ 320
i nmonia math - 4.7
Chionde trigi CI =700
Tolal Coddised Nitrogen mgil N <01
Tatal Organic Carbon mygi C 332
Total colifoims Mo/ 100 mi 0
E Coli par 100ml 0
Aluminium ugl =250
Antimony ugl - <&
Ar:‘wa.nin uall = 55
IBamm Ll - <300
|Bnr].l1|1um ugll <50
|Baron ugf - L
|Cadmium ugl =50
Calcium gl 409
Chromium ughi - =50
Cobalt gl - <50
Copper ua - 258
Iran wgl] 1050

Report mumber KK2BOOT4ATH

Page 10l 2



102



Laberatory Ref: 2801F 0 ZB01T02
Type of sample: Groundwater Grovndwatar
Logation code:| WET-WODTE-04-BHZ | WST-WOI7E-01-HG4
Sampling point: Berehole Under Claar sarmgla
congtruction
Sampled by: Jim McGarry Jim McGarry
Tune Sampled: 1250 12:15
Start/End - Dates of Analysis: f
Status of results: Final Report Final Report
3 Wpits Lirnits
Lead ugd - <50
hagnesium mgd &og
Manganese ugll 6392
Molybdenum ugh - <50
Mickel ugl . <50
Potaasium mgdl - e
Selenium ugh : 774
ISiIl.'qr um e =0
Jiudium mgil - 11969
Thaiurm wgll - <50
T [Thokam ugh = m
Tin ugll <00
Uranium ugdil - =0
IVanadium ugh - 578
ZinG ug F <300
Cu_r;.ul:n;ﬁts: The sampling pump could not be mounted on borehale RC4.

1) Resulls fighlighoed and in bold gie sutside specied fimlts.

All Metals Asalysed in tha EPA Dublin Labosatary,
Cyanide Analysad in e EPS Con Laboralory,
Phencis Analysed in the EPA Gastiebar Labaratory

3} nm h messura
4] md "Hone delected”

nt

"Na tima” - Time nok reconded

e "Too mamerous to couat”

F

"Fiekd measured parameters”

Repod number KK2B007471

Paga 2of 2
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Environmental Protection Agency

E_xm_._:f

Regional Inspectorate
QD Seville Lodge, Callan Road,

Report of. Analysis of landfill site sample(s)
Report to: Waterford County Council
Report date: 16/06/08

Facility: Tramore Waste Disposal Site

Reference No:

Tramare Intake & Tramare Burrows, Tramore, Co. Waterford
Woo75-01

Date collected:

Report number: KH2B00TE51

030472008 Date received: 020472008

Fage 1ol 4
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- Laboratory Ref: 7801739 ZR0174C 2801741 2801742 2801743
Type of cample: Graundwater Groundwater Groundwatar Gmundwaler Groundwater
Location code:| WST-W0075-01-BHS | WST-WODT5-C1-BHE | WST-W0075-01-3H3 WSTAWWIOTE01-BHI0 | WET-WIDT5-01-RCS
Sampling point: Claar sampke Light brawn calour Brown colour discontinuad no sampla - unable to
access the borehale
Sampled by: Jirn MizGarry Jim MeGarry Jim McGamy Jim McGarry Jirm MoGarry
Time Sampled: 1515 14:49 14:1C nm 16:00
Start/End - Dates of Analysis: !
Status of results: Final Report Final Report Final Report Final Report Final Report
IParameter. Linits Limits
F  |Deph of Borehals m 4.4 7.2 5] -
IF | Water Level m nm 5.2 54
F | Temperalure T 113 18 127 =
F |Dissolvad Crygen 0 Saturslion a97.8 16.8 137 -
M gH 7 75 T4
Conauchivity pSfemn ) 4310 1083
Salinity oo 30.7 22
Armmonia mgdl N o.r: 0.18 018
" [Chioade ma/l CI [ 409 143 "
Mitrits mgfl N 0003 =0,001 0006 -
Oefho-Chosphale mgfl P 0078 0.006 0.006 -
Total Coadised Nilrogen mgd| W 11 0.2 0.1
Total Oeganic Carban mgd G 26 1.5 1.5 -
Total coliforms Mo D0 mil 3106 1 “ -
E Caoh per 100mil 0 0 1 -
Alurminium ul <250 =250 <250
L Antirmany gy =50 =& <50 -
| Arsenic ug!l 936 <£Q <5
Earturn ugh <300 <300 <300 -
Benylivm ugft <50 2E0 <50 -
Boron ugfl 2266 =5 =300 -
Cadmium ugl'l =50 <i) <50 i
Caldum mg!l Jig 117 <57 -
Page 2 ef4

Report number KK2007E51
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Repor nurnber KK2ZB00TGE51

Laboratory Ref: 2301739 2801740 PR 2801742 2801743
Type of sample: Groundwater Groundevater Groundwater Groundwater Groundwater
Location code:] WST-WOI75-01-BHS WSET-WD075-01-BH8 WST-W0075-01-BH3 YWSTWO007T5-01-8H10 WST-WCOPE-01-RCS5
Sampling point: Clear sample Light brown colour Bronen eolour oigcontinued no sampie - unable o
access the borehole
Sampled by: Jim McGarmy Jim MeGary Jirm McGarry Jirn MeGeanry Jirn McGarry
Time Sampled: 1516 14:49 1410 nm 16:00
StartiEnd - Dates of Analysis: L !
Status of results: Final Report Final Report Final Report Final Report Final Report
|[Parameter Units Limits
Chromiue ugfl <5 <50 <5{
Cobalt ugl =50 =50 <50
Copper ugl 226 =50 <50 =
lran ugl <4500 =500 <500
Lead gl <50 =50 <50
Magnesium mghl 890 &7 <5l
Manganese ugh =500 <500 518 =
Motybdenum ugft <50 <50 =5 5
Wickel ugh =50 <50 50 =
Folassium mgl 20 =50 =50
Seleniym gyl 187 <50 <50 -
Silver ugfl <l <50 <50 i
Sodium gl 8113 530 105 -
Thallium ugh <50 <50 <50
[ [Thorum ugl i nm nm -
T n gl <100 <100 <100 =
Uranium ugh <50 =50 =50
Wanadium ugh 53.5 =50 <50
|Znc ugfl =300 <300 <& -
Page 3 of




Comments:

4} Fesuits hohlghled ana in bold ane outssds specifiad limils.

21 AllMetsls Analysed nthe EPA Dubfin Laboralory,
Cyamde Anzdvsod in thie EPA Cork Labaratory.
Pherals Anatyzed in the EFA Castlsbar Laboraton.

3 nm “Nol measued”
4} nd  “Mone deweciod’

B i Mo tma” - Tare not recorded
B tate “ToDnumeous o count’
7 E “Fleld maasuied pAAMEES" ke i
Signed: W% Date: £ m b ?m
SR N o e
Mic |
c is

i Neill, Regional

Report number KKZ2800765/1 Pagedof 4
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Jw Enviranmental Protection Agency

AN Regional Inspectorate
QD Seville Lodge, Callan Road,
_E_n._....: E:.: T H A .._._. Tﬂ___.nm:_.._.ﬂ
Report of: Analysis of landfill site sample(s)
Report to: Waterford County Council
Report date: 16/06/08
Facility: Tramore Waste Disposal Site
Tramore Intake & Tramore Burrows, Tramore, Co. Waterford
Reference No: WO00T5-01
Date collected: 03/04/2008 Dats received: 03/04/2008

Repart number KK2800766/1 Page 104
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Laboratory ReF: 2601744 2804745 2E01746 2801747 2801748
Type of sample: Croundwater Groundwatar Grounchweter Groundwater Groundwaler
Location code:|  WET-W0075-01- WET-WOD75-01- WSTWWI0TS-01- WIS TANOOTS-01- WET-AWOO7E-01-
G Gz GW G4 BGWS
Sampling point Grey, muddy sampla no sample o samgle no sample GWiEa - muddy sample
Sampled by: Jim Matamy Jim MeGamy Jim bcGarry Jim McGarry Jim MoGarry
Time Sampled: 16:00 15:26 15:30 13:43 14:28
Start/End - Dates of Analysis: f J
Status of results: Final Report Final Report Final Report Final Report Final Report
F  |Depth of Borehcie - IhﬂF} Hi 63 2 43
F o [Water Level i 45 - 2.7
F[Temperature o 118 E - 114
F o |Dissaled Chygen 5 Saluration 58.0 - - 93,9
pH ph T - Th
Conductivity pefom 17420 an
Salinity e 101 -
Amrmonia mgfl M 0.5% 0.11
Chigride magil CI 586 - 160
Nitrite gl N 0.027 <0001
Ortho-Phosphate mgl P 0.C53 <1006
Tatal Sidised Mivogen gt N o5 nr
Tobal O rganic Gataen mpdl G 16.6 £ 25
Total coliforms Mo/ 100 mi =2419 = 1
E Ccli per 100mi 1] o
Alurminiuem g =350 <250
lAntimany ugl =50 <50
Arsanic ugll <AL - =50
" |Earum gl =300 : - <300
Eendlium ughi <50 - - <50
Baron ugh BBT <500
Cadmium ug <50 <50
Caboium mgfl 145 E 563
Page 2 of 4

Repart number: KK23007661
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Report number KK2B00TEE

Laboratory Ref: 2601744 2801745 T 4B 2801747 2801748 |
Type of sample: Groundwater Groundwater Groundwater Grouncwaler Groundwaler
Location code:|  WST-W0075-01- VIST-WO0075-01- WST-WoO0Ps-01- WST-W00TE-01- WSTWO0TS-01-
GWwH GW2 G2 G4 GWWE
Sampling point: Grey, muddy sample na sample ne sample no sample GWW5a - muddy sample
Sampled by: Jim MeGarry Jim MeGarry Jim MeGarry Jim McGarry Jim McGarry
Time Sampled: 18:00 1525 1530 13:40 14:28
Start’End - Dates of Analysis: ! J /
Status of results: Final Report Final Report Final Report Final Report Final Report
Chomum ™ L.__.w.l_w_ru o O =G0 - <50
Cobalt ug!l <50 <50
Copper gl BB.5 <50
Jian wg <500 <500
|L=ad ugl <50 <50
HW#WAEEE mg/l 209 <50
anese ug'l <500 - B4
hdolyDdenuim gl <5 <50
ickel ugf <5il <50
I [Polassium gl 0.3 <50
Salenivm ugll =50 <£0
Sitver iyl =) <=0
Sodiwm mg/| 2854 746
Thallium ugl <50 250
Thonum ugl i L
Tin ugll <100 =100
Lira riirn ugdl <50 <50
Vanadium ugll <8 =50
 [Zinc e =300 z =00
Page 3 of £




Comments: No foctvalve/tubing present in boreholes GW2, GW3 and GW4.

Resuls gnkghtsd ang in bold ar qulside specind limits,

All Metals Analysed in e EPA Dubin Lebomaiony,
Cyenice Analysed in tha EPA Cork Laboratary.
Phieswls Analysed in the ERA Castiebisr Laboratory,

3) nm "ot Aeasoed”
4) mnd  “Hone delected”

L —

5} m  “Motime” - Teme not reconded
_-..._EHJE!!ﬂs.hﬁoEnw
._1_

F "Flebd raasiied parametens” ..
Signed Date: fof ¢ [06
_.._H ael Neill, mmm_n...m_
ist

Rapor numberkKK28007667% FPagedofd
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Environmental Protection Agency
Regional Inspectorate
Seville Lodge, Callan Road,

Kilkenny

Report of; Analysis of landfill site sample(s)

Report to: Waterford County Council

Report date: 07/08/08

Facitity: Tramore Waste Disposal Site

Tramore Intake & Tramore Burrows, Tramore, Co. Waterford

Reference No: W0075-01

Date collected: 10/06/2008 Date received: 10/06/2008
Laboratory Ref: 2602941 2802842
Type of sample: Groundwater Groundwater

Location cade:
Sampling point:

WST-W0075-01-BH2

Clear with a lot of

WST-W0075-01-RC4

Clear with sediment

sediment
Sampled by: Jim McGarry Jim McGarry
Time Sampled: 15:55 15:15
Start/End - Dates of Analysis:
Status of results: Final Report Final Report
Paramater tnits Limits
F  |Depih of Borehole m 8.9 16
F  |VWater Level m 3.4 12.5
F  |Temperature °C 15.6 15.3
F |Dissoived Oxygen (as %Sat} |% Saturation 4.2 218
oH ' oH 73 74
Conductivity @25°C pSiem 8230 nm
= alinity %a 45 33.0
| JAmmonia mgfl N 150 5.1
Chloride mgfl Cl 456 nr
Nitrite {as N} mg/I N <0.001 =0.001
ortho-Phosphate (as P) ma/l P <0.006 <0.008
Total Quidised Nitrogen {as N) mgdl N <01 =0.1
Fluoride g/l F 1.57 34
Sulphate mg/l S04 723 1442 1
Total Crganic Carbon mgA C 33.0 39
Tatal colifarms Na/100 m! >2449 0
E Coli pet 100ml o] 1]
1.1.1.2-Tetrachloroethane Hgil <0.5 <0.5
1,1,1-Trichloroethane Mg 0.5 =0.5
1,1,2 2-Tetrachloroethane Hg/l (.5 <0.5
1,1,2-Trichloroathane Hg/l <Q.5 <0.5
1,1-Richlorpethaneg gl <0.5 <05
1,1-Cichioroethans gl <05 <05
1,1-Dichloropropene ugfl <0.5 <0.5

Report number:KKZ2801268M

118
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Laboratory Ref:
Type of sample:

Location code:
Sampling peint:

2802541
Groundwater
WST-W0075-01-BH2
Clear with a lot of

2802942
Groundwater
WST-WO0075-01-RC4

Clear with sediment

sediment
Sampled by: Jim MeGarry Jim McGarry
Time Sampled: 15:35 1815
Start/End - Dates of Analysis:
Status of results: Final Report Final Report

[Paramefar Units Limits
1.2,3-Trichlorobenzene ugil <05 <0.5
1.2 3-Trichloropropana uadl <05 20 5
1,2,4-Trichlorabenzene g/l <0.5 <0.5
1,2, 4-Trimethylbenzene uafl <0.5 <5
1,2-Dibromo-3-Chlgropropane pgh 0.5 0.5
1 2-Dibromeethene ugfl <05 <D
1,2-Dichlorobanzans Lgfl <0.5 <05
1,2-Dichloroethane pgfl <0.5 <0.5
|1.2-Dichloropropane ugil <05 <05
[~ B Trimethylbenzane g/l <0.5 <0.5
1,3-Dichlorobenzeng Hafl <0.5 <Q.5
1,3-Dichloropropane pg!! 0.5 =<0.5
1,4-Dichlorobenzene ughl <0.5 <0.5
2,2-Dichloropropane iyl <0.5 <0.5
2-Chlaratoluane pgit <05 <0.5
4-Chlorotoluens yg/l <05 <05
4-lsopropyliolugne ugil <D.5 <0.5
Benzene ua/l <0.5 <0.5
Bromobenzene Mg/l <0.5 <Q.5
Bromochlorcmethane ugfl <0.5 <0.5
Bromadichioromethane pgi <0.5 0.5
Bromoform yafl <0.5 <0.5
Bromomethans gyl <05 <0.5
. 1,2-Dichlorostheng wg/l 0.5 <0.5
o1, 3-Dichicroprogene 1o/l <05 <05
Carbon Tetrachloride ygfl =0.5 Q.5
Chlgrobenzens pgfl <0.5 =0.5
Chloraform pall <0.5 =0.5
Dikbromochloromethane ugfl <0.5 <0.5
Dibramomathane pgfl <0.5 <0.5
Dichlorodiflucromethane pg <05 <0.5
Ethylbenzene o/l <05 <0.5
Haxachlorobutadiene gl <0.5 <0.5
Isopropylbenzena ugfl <0.5 <0.5
m.p-Xylena pafl <0.5 <0.5
Methylene Chloride py/l <0.5 <0.5
MNaphthalens ugfl <05 <0.5
n-Butylbenzene ug/l 0.5 <05
n-FPropylbenzene yarl <0.5 <05
o-Xylene ugfl 0.5 <0.5

Report number KK2801256/1

120

Page Z ol 4



Labofat;n;'.y Refli[

Type of sampla:
Location code:

Sampling point:

" 2802941
Groundwater
WST-WO0075-01-BH2

Clear with a lot of

2802042
Groundwater
WST-W0075-01-RC4

Clear with sediment

sediment
Sampled by: ~Jim MeGarry Jim MoGarry
Time Sampled: 1558 18:15
Start/End - Dates of Analysis:
Status of results: Final Report Final Report
Paramsater Linits Limits
sec-Butylhenzene g <05 <0.5
Styrene ugdl <0.5 <0.5
1-1,2-Dichlarcathens ug/l <05 <05
t-1,3-Dichloropropere pgil <(}.5 0.5
tert-Butylbenzene pgfl <0.5 <0.5
Toluens Hg/l <0.5 <0.5
Trichioroetheneg pgrl <5 <0.5
Trichloroflusromethane pafl <05 <05
*finyl Chiloride pad! <0.5 <0.5
I jaluminium ugh <250 <2500
Antimony ugdl <10 <100
Arsenic ug/l 27.2 <100
Barium ugfl 631 <600
Beryllium ugfl <10 <100
Boron ugfl 2117 4852
Cadmium ugfl <10 <100
Calcium mg/l 212 532
Chromium ug/l 0.5 <100
Caobalt ugl <10 <100
Copper ugfl 1€.8 128
Tron ugdl 2862 <1000
tead ugfl <10 <100
Magnesium mg/ 184 1263
| .anganase ugh 1161 <1000
Mercury ug/l <5 <5
Motybdenum gl <10 <100
Nickel ug/l <10 <100
Patassium mg/l 171 386
Selenium ug/l 219 185
Silver ugfl <10 <700
Sodium mg/l 1104 10831
Thallium ugft <10 <100
Tin ug/l <20 <200
Uranium ugfl <10 <100
Vanadium ug/! 12 <100
Zinc ug/l <60 <600

Report number: KK2801256/1
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Comments: Conductivity and chloride are not reported whera high salinity causes interference
with the test method.

1} Results highlighted and in bold are cutside specified limits.

2} All Metals Analysed in the EPA Dublin Laboratory,
Cyanide Analysed in the EPA Cork Laboratary.
Phenols Analysed in the EPA Castlsbar Laboratory.

3 nm "Notmeasureg"

43 nd  “None detected"

5 nt  “"Notime"- Time not recorded
§) tntc “Too numerous to count”

7) F "Field measured parameters”

— Signed: Date: Q/H{l[ﬁ
» Michael Nefll, Regional
W Chgmist
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Laboratory Ref: jo3 2802959 2303000 28( 2803002 2803003 2803004
Type of sample:| Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater
Location code: | WST-W075-01- WST-ND075-01- | WST-W0075-01- | WST-WO075-01- | WST-wW0075-01- | WST-W0075-31- WST-VWW075-01-

BH1M RCEa BH5 BHB BHS BH10 RC5

Sampling point;{ Clear sarmple | Brown colour with Clzarsample Brown colour Brawn colour Borehole Brown colaur

sediment disconnected

Sampled by: Jirt McGarry Jim McGarry Jim McGarry Jim McGany Jim McGarry Jim McGarry Jim McGarry

Time Sampled: t2:22 15:06 13:40 16:24 11:54 12:00 14:40
Start/End - Dates of Analysis: !
Status of results: | Final Report | Final Report | Final Report | Final Repart | Final Report | Final Report | Final Report
Parameter Units Limits
1,1-Dichioroethene pg/l <0.5 <0.5 <0.5 <05 <0.5 - <0.5
1,1-Dichlkoropropene Lol <0.% <f.5 <05 <0.5 <0.5 - <(.5
1,2, 3-Trighlorobenzene g/l <0.5 <0.5 <0.5 <0.5 <0.5 - 0.5
1,2,3-Trichloropropane pgll <0.5 <0.5 <05 <05 <0.5 - <0.5
t,2,4-Trichlorobenzene g <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5
1,2,4-Trimethylbenzene wgil 14 <0.5 <05 <08 <0.5 - <0.5
1,2-Dibromo-3-Chlaropropane g <0.5 <0.5 <0.5 <05 <0.5 - (.5
1. 2-Dibromoethens pgil <{.5 <03 <0.5 <05 <05 - <0.5
1,2-Dichlorobenzene pgil <0.5 <f0.5 <05 <05 <0.5 - <0.5
1,2-Dichloroethane ugdl <{.5 <0.5 <0.5 <5 <0.5 - <0.5
1.2-Dichloroproepang [Teli] <{.5 <0.3 <0.5 <05 <0.5 - <0.5
1,3 5-Ttimethylbenzene pgdl <{0.5 <0.5 <05 <0.5 <0.5 - <0.5
1,3-Dichlorobenzene pgA <0.5 <0.5 <0.5 0.5 <0.5 - <0.5
1,3-Cichivropropane uagdl <{).5 <0.5 <0.5 <0.5 <0.8 - <0.5
1,4-Dichlorcbenzene pagl <(.5 <0.5 <0.5 <0.5 <0.5 - <0.5
2,2-Cichloropropane pg# <0.5 <0.5 <0.5 <05 <0.5 - <0.5
2-Chlerotoluene Mg <0.% <0.5 <05 <0.5 <0.5 - <0.5
4-Chigroteluene pgi <0.5 <0.5 <0Q.5 <0.5 <0.5 - <5
d-lsopropyloluens pog#l <0.5 <05 0.5 <0.5 <0.5 - <05
Benzenz Hgdl <0.5 <0.5 <0.5 =0.5 <0.5 - <5
Bromobenzene Mot <G.5 <0.5 0.5 <0.5 <0.5 - 0.5
Bromochloromethane Hgi <(}.5 <0.5 <{.5 <0.5 <0.5 - (.5
Bromodichloromethane [Walll <Q.5 <0.5 <Q.5 =0.5 <0.5 - <0.5
Page 3 of &

Report number:KK2801279/1
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Report number:KK2801279/1

Laboratory Ref: 12998 2802999 2803000 2 2803002 2803003 2803004
Type of sample:| Groundwater Groungdwaler Groundwater Groundwater Groundwater Groundwater Groundwater
Location code: | WST-WO075-C1- | WST-WC075-01- | WST-WO0075-01- | WST-WO0075-01- | WST-WOQ75-01- | WST-WI075-01- | WST-WDO75-01-

BH1A RC6a BHS BHS8 BHS BH10 RC5

Sampling point:| Clearsample | Brown colour with Clear sample Brown calour Brown colour Borehole Brown colour

sediment cisconnected

Sampled by: Jim MeGarry Jim McGarry Jim McGarry Jim MeGarry Jim McGarry Jim McGarry Jim McGarry

Time Sampled: 12:22 15:06 13:40 16:24 11.54 12:00 14:40
Start/End - Dates of Analysis: f
Status of results; | Final Report | Final Report | Final Report | Final Report | Final Report | Final Report | Final Report
Parameter Units Limits
Bromefom ugA <D.5 <05 <05 <0.5 <0.5 - <0.5
Bromomethans el <05 <0.5 <0.5 <0.5 <(.5 - <05
c-1,2-Dichlorcethensa pofl <0.5 <05 <05 0.5 «0.5 - <0.5
c-1.3-Qichloropropene ugfl <0.5 <0.5 <05 <0.5 <0.5 - <0.5
Carkbon Tetrachloride Hgtl <05 <0.5 <05 <0.5 <0.5 - <0.5
Cnlorohenzene pgfl <0.5 <0.5 <0.5 <0.5 <0.5 - (.5
Chloreform pofl <Q.5 <0.5 <05 <0.5 <0.5 - <0.5
Dibremochloromethane pafl =0.5 <05 <0.% <05 <0.5 - 0.5
Dibromomethane [Tleli] <J.5 <0.5 <05 <0.5 <0.5 - - <0.5
Dichlorodifiuoromethane Hgfl <0.5 <15 <0.5 <0.5 <0.5 - <0.8
Ethylbenzene pgil =05 <0.5 <0.5 <0.5 =0.5 - <0.5
Hexzchlerobutadiene rall <0.5 <Q.5 <0.5 <05 <05 - <0.5
Isopropylhenzenes Hall <0.5 <0.5 <0.5 <05 <0.5 B <0.5
mp-Xylene pgi Q.8 <0.5 0.6 <05 <05 - <0.5
Methylene Chloride ugA <0.3 <05 <0.5 <05 <05 - <0.8
Naphthalzne o'l 0.5 <05 <05 <0.5 <05 - <0.5
n-Butylbenzene ral <0.5 <0.5 <0.5 <0.5 <05 - <Q.5
n-Propylbezene LGl <0.5 <0.5 <0.5 <0.5 <0.5 - <(1.5
o-Kylene pgit <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5
sec-Bulylbenzene Pl <0.5 <5 <0.5 <0.5. <0.5 - <0.5
Stytens Bl HH <0.5 <05 <0.5 <0.5 <0.5 - <0.5
T#M,U_n_.__oqo,&:mzm gl <0.5 <05 <0.5 <0.5 0.5 - <0.5
t-1,3-Dichloropropene Hgil <0.5 <0.5 <0.5 <05 <0.5 - <0.5
Page40i 6
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Laboratory Ref; bos’ 2802999 2803000 28 ) 2803002 2803003 2803004
Type of sample: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater
Location code: | WST-W0075-01- | WST-WOD75-01- | WST-W0075-01- | WST-WO075-01- | WST-W0075-01- | WST-WB075-01- | WST-W0075-01-
BH1/1 RC6a BH5 BHE BHE BH10 RCS
Sampling point:| Clear sample | Brown colour with Clear sample Brown colour Brown coleur Borehole Brown colour
sediment disconnected
Sampled by: Jim McGarry Jim McGarry Jim McGarry Jm McGarry Jim McGarry Jim McGarry Jim McGarry
Time Sampled: 12:22 15:06 13:40 16:24 1154 12:00 440
Start’End - Dates of Analysis: . !
Status of results: | Final Report | Final Report | Finzl Report | Final Report | Final Report | Final Report | Final Report
Parameter Limits
tert-Butylbenzene <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5
Toluene <0.5 <0.5 1.3 <0.5 <0.5 - 06
Trichloroethene <0.5 <0.5 <0.5 <0.5 <Q.5 - <0.5
Trichloroflucromethanz <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5
Vinyl Chioride <0.5 <05 <0.5 <0.5 <0.5 - <0.5
Aluminium <250 781 <2500 547 496 - <2500
Antimany <10 <10 <100 <1.0 <1.0 - <100
Arsenic <10 <10 <100 35 <1.0 - <100
Barium 265 <60 <600 68.4 48.2 - <600
Beryllium <10 =10 <100 1.0 <1.4 - <100
Boron ug/l 452 94.3 3857 135 69.1 - 1475
Cadmium ug/l <10 <10 <100 <10 <1.0 - <100
Caleium mgf i 753 357 133 54.8 - 647
Chramium ug/l <10 <10 <100 2.3 1.4 - <100
Cobalt ug/1 <10 <10 <100 11 <t.0 - <100
Copper ugil . =10 <10 <00 7.8 2.8 - <100
iron ugl 9167 1491 <1000 1022 723 - 6395
Lead ug/l <10 <10 <100 14 <1.4 - <100
MagnasiLtm mgh 27 254 9338 847 234 - 1038
Manganese ugii 6580 950 <1000 509 355 - <1000
Mercury ugy| <5 <5 <5 <5 <5 - <8
Molybclenum ugil <10 =10 <100 <1.0 <1.0 - <100
Nickel ug/l <10 <10 <100 32 17 - <100
Page 3 of 6
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\AW,

Environmental Protection Agency
Regiconal Inspectorate

Q Seville Lodge, Callan Road,
b :i: p— Kilkenny

Report of: Analysis of landfill site sample(s)
Report to: Waterford County Council
Report date: 14/01/09

Facility: Tramore Waste Disposal Site

Reference No:

Tramore |ntake & Tramore Burrows, Tramore, Co. Waterford
WO0075-01

Date coliectad:

Rapor nurmber KK28021281

06102008 Date recaived: DaM102008

Page 1of b
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Laboratory Ref: 2805156 2805167 2 hea 2805169
Type of sample: Groundwater Groundeater Groundwater Groundwatar
Location code:| WST-WE0Ts-01.8H11 | WST-n0075-01 RCSa | wWST-WO00T5-01-B-4 | WSTWDOT5-01-RC4
Sampling point: Chear sample Clear sampia with mad | Clear sample wih mud Clear sample
Sampled by: Jim McGarny Jirn McSarry Jim McGarry Jim McGarry
Time Sampled: 16:03 1618 14:00 12.50
StartEnd - Dates of Analysis;
Status of results: Final Report Final Report Final Report Final Report
|Parameter Units Limits
F  |Depth of Borehole m 3.8 53 G- 153
F |Water Leval m 25 g 5.6 126
F|Temperature *C 141 1432 132 133
F |Dissoived Oxygen (as %3at] | % Safuration 16.7 78.3 16.9 286
g pH TC TE T4 7.5
Condusctivity @25°C uSicm 1652 1083 83 51000
AmrmcniE mgd W 2 12 058 nr
Chbonde mgh Cl 187 188 182 =48220
Total Ddised Mitrogen (as N} mgd N <(.1 o1 0.1 02
|_ﬂmm_ Organic Carbon mgd C nre niwi nm e
E Cali par 100mi <2 <2 =2 <2
Total eoliforms Mo 100 mi 32 143 <2 €2
AU m gl <250 =360
LEdurmEium gl <250 =250 g -
Antirmany ul - <5 54
Antirnanmy gl <5 =g A
Arsenic gyl - = <5 385
Arsenic ugll =5 =5 : -
Barium ugl - 02 100
Fanum wgfl FIL] 240 -
Beryllium ugl] - =5 <5
Beryllium gyl <5 <5 .
Boran ugfl <E3 3510

Repon number; KE23021281
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Laboratory Ref: ZBO5166 2B05167 28051E8 2805169
Type of sample: Groundwater Ground=anes Groundwatar Groundwater
Location code:| WST-N0075-01-BHL | WST-WOOTE-O1-RC6a | WST-WO07T5-01-BHE VIST-WOOT5-045-RC4
Sampling point; Clear sample Clear sample with mud | Clear sample with mud Clear sample
Sampled by: Jim McGarry Jim MeGarry Jirm McGarry Jim MoGarry
Time Sampled: 16:03 1619 14:00 1250
Start/End - Dates of Analysis:
Status of results: Final Report Final Report Final Report Final Report
'Parameter Unite Limits
[Baron ug! 320 270
[Cadmivm gyl <5 <5
[Cadmium gyl <5 <5
i |Caicium gl 67.2 555
ICalzium gl 180 160 -
el gyl 8.1 418
{Chromium gl 22 22
Cabalt ugl =5 5.5
Cobalt ugl <5 <5 -
Copper ugil <50 223
(Copper ugl <50 <50 -
Iran ugl 475 3450
Irce ugdl 15000 13000 -
Lead ugd <5 =3
Lead gl =5 =5
_____uu_.ﬂ.uE:._ mgfl 354 1200
__.._mnia::_ mafl 42 ET -
! _-..w_.nw_...mmm ugyl 1040 7290
m _-.___E.m_!._mum ugii 8T 740
{ _..__a___&%::... i [ 13.4
_..__a_,a__w._.._._a ugih [ 548
_zmnnm_ ugit <5 <5
Micuel Lt .7 =k
..In_._uu_.mmmE:._ mgfl T3 425

Repon nurnber KEK2E802128N1

Page 3ol S




Laboratory mﬂ ZBOG 166 T ZB0EVET 2. I68 2605165
Type of sample; Groundeater Groundaater Groundwater Groundwater
i Location code; | WSTWOOTS01-BH1A | WST-WOOTS-01-RCSa | WST-WO0075-01-BHS WST-W007501-RC4
m Sampling point:| Clegr sample Clear semple with mud | Clear samphe wilh mud Chear sampe
[ Sampled by: Jim McGamy Jim MeGarry Jim MeGairy Jim McGarry
Time Sampled: | 1603 1519 14:00 12:50
Start/End - Dates of Analysis:
_ Status of resulls: Final Report Final Report Final Report Final Report
Parametsr Units Limits
Fotassium mgdl 41 ET)
Sesanium ugil = <5 187
Selenium il = =
Sodiurm mgl 210 10400
S0diurn mgdl 0 180
Thalurm gl - <E <E
Thalkum ] <f T3 T
Tin ug/l - 108 107
Tin ugfl 119 110
__.._E_._..E._ wg'l %, 156
[Liranium wgfh <5 <5
Wanedium gl = " 13 GRS
Wangdium gt 18 14
Zing wgfl A ' <100 =100
Zine ugl <100 <100

Hepor nuember REZE021 281

Page dof 5



Comments:

1] Resuls hghlighted and m bold are oulside speafeg limis.

2| Al Metals Analysed in the EPA Cublin Ladaraiery,
Cyanche Anadvsed i the EPA Cork Laborstary
FPhenols Analysed in the EFA Castiebar Labocalony

3 nem ot mMeasurer

A ol CMone deecied

Ey ot “Motme” - Time not cecarded
£) tmte “Too rumeigas o count

7 F “Fielyl mensumd parametens

m.u:mn. “.H.p ; VVJ?\;\_ m.a_ Date: o - [ ﬂ__x...
P ok e
wq Iichael Neil, Regional
'

mist

Report namoern KK22021281 Paje 5ol &
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! )

\w Environmental Protection Agency

Regional Inspectorate

Q Seville Lodge, Callan Road,
vt P i Kilkenny

A

Report of: Analysis of landfill site sample(s)
Report to: Waterford County Council
Report date: 14/01/09

Facility: Tramore Waste Disposal Site

Tramore Intake & Tramore Burrows, Tramore, Co. Waterford
Reference No: Wo075-01
Date collectad: 2011002008 Date received: 2012008

Report numbers KX2B0Z21681 | Fage 10°4



136



Laberatory Ref: 2005456 2805435 . JAE7 2805499
Type of sample: Groundwater Groundwaler Groundwater Groundwater
Location code:| WST-WOL75-01-BH2 WEST-WOaTs-01-BHS WST-W0075-01-BHE VIST-W0075-01-RCE
Sampling point: Clear sample Brown cobour checs ammenia priods
Sampled by Jim MeGarry Jim McGarry Jim McGarry Jirm McGarry
Time Sampled: 1630 14:£5 13:55 153
Start/End - Dates of Analysis:
Status of results: Final Report Final Report Final Report Final Report
Parametor Units Limits
F [Cepth of Borehele m 66 s 7 243
Fo|Wiatar Lewel m k] m B 22.8
F | Tempzrature 'C 14.0 136 125 124
F|Oissalved Oxygen (@s %S5at]  |% Saturation 6.8 733 s 265
pH pH 1.2 1.6 76 T.0
Conductivity @125°C USiem 4150 2860 =
Salinny i 31 30.2
Arnmenia mgh M a7 =001 20,01 o189
Chiarnide mgl Ci BT > 1005 »363 >1450
Total Suidised Mitrogen (as N) i M 01 =01 0.2 <01
Total colifarms Mo 00 mi 54 =1 <1 <1
"~ |E Caoli per 100mi <1 < < <1
Alurmiim ugfl <250 =250 =250 =250
Anbmony ugfl <5 <5 <5 <8
Argenic gl <5 nr <8 40
Earium ugfl 320 98 100 110
Beryllium ugfl <5 <5 § <5
Boron wgfl 1300 34400 <&{) GEC
Cadmium ug| <5 <5 <§ <5
Cacim g/l 180 450 120 55C
Chromiwm ugfl 29 120 =1 25
Coball ugfl =0.5 <5 <5 <5
Capper ugfl =30 190 =3 200

Report number KK23022 181

Page 2 of 4




Laboratory Ret. 2B05495 2805496 ' 5487 ZE05490
Type of sample: Groundwater Groundwaler Groundwatar Groundwater
Location code:| VWST-WO075-01-BHZ WET-WO07E-01-BHE WST-WODTS-01-BHE | WSET-W0I075-01-RCS
Sampling point: Clear sample Brawn colour check ammonia priors
Sampled by: Jim McGarry Jim MeGarry Jirmn McGarmy Jim McGarry
Time Sampled: 16:30 14:55 1555 15:36
Start/End - Dates of Analysis:
Status of results: Final Report Final Report Final Report Final Report
Parameter Units Limits
Irzn g/l 2400 4300 230 5300
Lzad uglt <5 <5 < <5
Magresium mgl 130 1400 57 1300
hanganess ugil 860 1000 20 1100
Molyboenum ugi =5 =5 <5 <8
Mickel ug'l <5 <5 =5 B
Polassiam magi 180 420 11 240
Salnium ug'l <5 120 <5 170
Sodiwm mghl 570 13000 440 12000
Thalkum ug't <5 =5 <5 <5
Tin ugl <10 =10 =10 <10
Liranum ughl <5 =5 <5 <5
Wanaedium g1 <K 40 =5 kL]
Zinc Lgl <100 =130 T =100

Repon numper KEZ8022 181

Page 301 4
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Environmental Protection Agency
Regional Inspectorate

Seville Lodge, Callan Road,
Kilkenny

Report of: Analysis of landfill site sample(s)
Report to: Waterford County Council
Report date: 14/01/09

Facility: Tramore Waste Disposal Site

Reference No:

Tramore Intake & Tramore Burrows. Tramore, Co. Waterford
Wio075-01

Date collectad:

Repor nurnpar KK2802219/1

20/10/2008 Date received: 2014072008

Page 1 ol 4



140



Laboratory Ref:

2605500 ZB05501 2. 502 2805503 ZED5504
Type of sample: Sroundwater Groundwater Groundwater Groundwater Groundwater
Location code: WST-WOOTE-01- WET-WOO075-01- WET-W0OoTs-01- WWST-WO0075-01- WST- W r5-01-
G GW2 GW3 G4 GWWE
Sampling point;] Mo sample-no wiirg | Clear sample with mud | Mo sample - no lubing | No sample -no lubing | Clesr sample with mud
Sampled by: dim McGarny Jim MecGarry Jdim MeGanmy Jim McGarry Jim MoGarry
Time Sampled: 1510 15:18 1510 1300 13:25
Start/End - Dates of Analysis: J ! !
Status of results: Final Report Final Report Final Report Final Report Final Report
Units Limits
Wnﬂ-ﬂwhﬂmuarai m 65 B4 33 78 42
F o (Water Level m 55 3z
F |Temperature gl 128 - - 13.0
F |Dissclved Ouygan (as %Sat) % Saturation 30 9.8
P pH -] Ta
|Conductvty @25°C uShcrm 11570 Q37
Armmansa magfl N 018 0.085
Chioride migdl Tl =839 ar
Total Oxidisad Nitrogan (as N) mgsi N D2 01
Total coliforms Mof 100 mi nm ?
E Coli pear 100mi nm <1
AlLminium ugil 45 74
Ltimony vl <5 <5
Arsenic vgll 15 <5
|Earium ugil 120 a3
Beryllivm ugl <5 <5
Earon ugil 1100 <50
Cadmum ugll <5 =5
|Calcium mg/l 220 98
Chromium gl <10 <10
_nunm= ugl <5 <5
_Q_”_u! ugl <30 =30
_.aa gl EED 170
Repart numbear KK28022 151 Page 2o 4
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||| i Laboratory Ref: 2605181 2805162 Zt.a 163 2805164 2805158
Type of sample: Surface Waler Surlace Hater Surface Watar Surface Vialer Surface Watar
Location code-| WST-WOD75-01-3W1 WST-WNOD75-01-5W2 WET-WIHT75-01-5W3 WST-W00 /7 5-01-5W5 WST-WOOTS-01-5WE
Sampling point; Clear sarmp'e Clear semple Clear sample Clear sample Clear sample
Sampled by: Jim MeGarry Jm McGamry Jim McBamy Jim McGarry Jim McGary
Time Sampled: 1365 12:43 15:25 14:55 14:20
Start/End - Dates of Analysis:
Status of resubis; Final Report Final Report Final Report Final Report Final Report
Parametar Units Limits
F | Temperature L+ 156 14.2 146 142 14.1
F  |Dissoived Cowygen {as %eSat] | % Saturation 129 116.0 105.0 972 a7.4
pH oH 81 B.1 B 80 a0
| Saliniyy E™ &5 328 224 335 358
I |Ammonia mgl N 1.2 e i nr
Charide migh Cl 2532 >4EE1 *4472 5103 =4545
I“mo._m_ Omidised Mitragen (as N) mad N Q4 -
|Biochemica’ Owygen Demand | mgd 02 2.2 1 13 1.1 1.3
Suspended Solids gl 23 25 38 46 e
Toal eoliforme MeC0 mi »>2419 [ *2419 12 10
E Coli per 10CmI >2410 ] 173 3 1
Alurmimium gl =250 <250 <250 <250 <250
Antirney ugfl <5 6.1 55 57 <5
ArSenic gl <5 85 219 36.5 <
Barium il <50 BO.1 HiE B0 1 728
Berylium ugfl <5 =£ <5 <5 <5
Boran wgdl 244 354 2800 3140 244
Cadmium ugfl <5 bt <5 =5 <5
Calcium mgl 147 408 324 416 477
|Chromium ugdl <5 2772 252 28,5 [
Coban ugdl <5 =5 <& <5 <5
Copper gl =50 194 181 22 <Rl
Tron sl 1640 547 606 574 113
Fepot number; KK28021 261 Pape Tof 4
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Laboratory Ref. 2805500 2805501 . 3502 2805503 2805504
Type of sample: Groundwater Groundwater Groundwater Grouncwater Goundwatar
Location code: WST-WO075-01- WST-WO075-01- WET-WDOTS-01- WST-WOOTE-01- WSTWO075-01-
GV GWE GG Gvd GWS
Sampling point:| Mo sample - na tubing Clear sampie with mud Mo sarmglhe - na tubing Ne samale - aotubing | Clear samphe with mud
Sampled by: Jimn McGarry Jim McGarry Jirn McGarry Jim MeGanry Jim Meiarmy
Time Sampled: 1510 1518 15:10 13.00 13:25
Start/End - Dates of Analysis: f ! !
Status of results: Final Report Final Report Final Report Final Report Final Report
me_.anEv :ﬁ..v . <5 - <5
[Megaesium mghl 250 0
_-.__H._ou:_nt g a0 = 590
__..E__Euﬂ m ugl BT = pr3
_lz__nro_ ugl <5 <5
|Fetassim mgil 160 =
Seleiem ugl <5 =%
Sodium mgil 4300 - 220
[ Thaliam gl = - =
Tin ugl =0 =0
|Uranium ugl <5 <5
Vanadum gl =5 =5
Linc ugh <100 <100
Ll
Repon numbar KH28022151 Piae Sol 4




Comments:

1) ResJits highligited and in Bold are ouside specried imils.

2y Ad Metais Anaksed in e EPA Duibi o Laboratay,
Cyanide Adaysed in lhe EFA Co Laboratony:
Phgmals Anaiysed inihe EFA Castiebar Latbaratory.

"hol massurec”

"hon@ detecied”’

“Nofime’ - Teme nol etordad
“Too rumercus 1o comt”
“Fiil meagUied perametars”

"gERE

1
#)
5
8
7

Sgned: Ty, ,.,L..uu‘fumw Date. | .o
m... Michiael Neill, Regional
! Chemist

Repor number; KE28022191 . _ Page 4 of 4



Appendix E
Leachate Results

146



Trovear mend 2l Frotecten Agency
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Environmental Protection Agency
Regional Inspectorate

Seville Lodge, Callan Road,
Kilkenny

Report of: Analysis of landfill site sample(s)
Report to: Waterford County Council
Report date: 16/06/08
Facility: Tramore Waste Disposal Site
Tramore Intake & Tramore Burrows, Tramore, Co. Waterford
Reference No: W0075-01
Date collectad: 02/04r2008 Date raceived: 02/04/2008
Laboratory Ref: 2801703 2801704 2801705
Type of sample: Leachate Leachate Leachate
Location code:] WST-WO07SM-L13a | WS T-W00T5-01-LT4 | WS T-W00T5-M-LTS
Sampling peint: Dry- no sample Black calour
Sampled by: Jim McGarry Jirm McGarry Jim MeGarry
Time Sampiled: 12:40 12:39 15:15
Start/End - Dates of Analysis: f
Status of resuits: Final Report Final Report Final Report
Parameter Units Limits
¥ |Depth of Borehale m 44 3 74
IF [Tempamgtura 'C - 130
oA oH 77 : 70
! JConductivity pEiem 24200 TH90
! Ammonia mgh N =0.003 <0.003
Chiorige mghl Gl E50 385
T rite maA N <0.001 = 0.0%
Ortho-Phosphate gl P 8.2 = 0.13
Tatal Culdised Nitrogen g M 0.3 - <D.1
Chemical Oxygen Demand g/l 02 2010 455
Blochemical Oxygen Demand il 02 10.0 - 16.5
Afuminium ugll <JEQ =250
Antimany gl <50 - <50
Arsenic gl =50 - <50
Barium ugt <300 - <300
Beryllium ugll <50 <50
Boron ug 3672 1748
Cadmium ug <50 = <5()
Calcium mgi 48 a 140
Chromium ugrl 107 =30
Cobalt wgfl 501 <50
Copper ugh 818 <50 i
ilrnr- ugdl 7903 5255
[Lnd ugl =60 <ED

Report number KK2800748/

Page 1ol
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Laboratory Ref: 2801703 2601704 2601705
Type of sample: Leachate Leachate Leachate
Location code:| WETWOOTS-01-LT3a | WST-WO075-01-LT4 | WET-WOOT5-01-LTS
Sampling point Diry- ro sample Black colour
Sampled by: sim MelEamy Jim McGarmy Jim MeGarry
Time Sampled: 12:40 1238 15:15
Start/End - Dates of Analysis: 1
Status of results: Final Report Final Report Final Report
Parameter Units Lirmnits
Magnesium mgil 250 = 1432
Manganase - ugh <500 7 708
Molybdenum ugh A0 <E0)
Nickel ugl 270 . <50
Pataszium g HB4 - 241
SEsEnium ugll <50 = <50
Sleer ugh 50 =50
Sodium vl 1804 574
Thallium ugil =50 e
ihurium ugll nm 3 e
Tin ugl =100 <100
Liraniwm gt <Al <50
Wanadium ug 678 % <50
Zine: ugil <300 - <300
Comments:

1) Resulls ignlignesd and in boid am ousioe spaceied lImits,

2]  ARMelsls Analgsed in e EPA Dublin Laboratory,
Cyanide Analyses in iha EFA Gork Labaratory,
Fhanols Analysed in the EPA Castebar Laborainny

MM owe: e|bfoh

el Neill, Regional

3 nm  “Not measuad”
4] nd  "Mone dalocied”
5 nt

Report rumber KK2800748M

"M lime” - Time nod recardad
B} ftnte “Too nUMErous IS ecunt
7 F "Firld ergasured parametars’

Signed:

Proe 2ol
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Environmental Protection Agency
Regional Inspectorate

Seville Lodge, Callan Road,
Kilkenny

Report of: Analysis of landfill site sample(s)
Report to: Waterford County Council
Report date; 16/06/08

Facility: Tramore Waste Disposal Site

Reference No;

Tramore Intake & Tramore Burrows, Tramore, Co. Waterford
WOo075-01

Sampling location:

Date collected:

WST-W0075-01-RCGa, Tramore landfill site - W0075-01 — RCGa -
Groundwaterfleachate monitoring point

03/04/2008 Date received: 030472008
Laboratory Ref: BT
Typa of sampla: | achatz
Sampling point: WET-Wa075-01-RCEs
Sampled by: Jirn MeGarry
Time Sampled: 13:32
Start/End - Dates of Analysis:
Status of resuits: Final Report
Parameter Units Limits
IF~ [Depih of Boretole m 53
F ater Leval m 4.2
[F[Fermweraturs C m7
[F |Dissclved Cxygen % Saluration 83.0
£H T EH 7.7 Z
[Cenductivity WSiem 1087
Amimceia megll N 0.5
Chiaride “mgh CI i ma
Milnte mg/ N 0.007
Oilha-Phispliats gl P 0012
Total Oxidised Mitrogen mgel M ] 0.1
Puinaminiem g <250
Artimony ugh <50
A raenic ugl <350
Barium ugh <300
Baryllium ugf <50
|Boran ugl <500
Cadmium ugl <Al
Calcium gl 58.8
Chroerium ugfl ¥ =50
Coball wan 5D

Report number KK2B00TE41

Page 1 af 2
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Laboratory Ref: 28738
Type of sample: Leachata
Samipling polnt: WETAWDOTS-01-ROGS
Sampled by: Jim McGamy
Time Sampled: 1332
Start/End - Dates of Analysis:
Status of results: Final Report
Parameter Units Limits
Copper ugfl <50
Iran ugh =500
Leac ugh =50
Magresium myd <50
Manganese ugl T48
[Malybdenum gl 50
Nickel ugh <EQ)
Potassim mai <50
Selenium ugt <50
Sihvar w1 <Rl
Sodium mgi 10
Thallium ugh <50
- Thanurm ugf P
Tin Ll =100
Uranium ugfl =50
W anadium ugi <50
Zing gl =nn
[ECel per 100mi B
Total coliforms Mo/100 mi 7]
Comments: B

1]
2

Missuils highlighted nd in bold ere culside spacified limits

Al Matais Anstysad in tha EPA Dubln Laboratany
Cyanide Analysed in lhe EPA Cock Labaraiesy.
Phencis Anatysed in e EPA Gasliebar Labaratary,

nm ‘Mot measwed”

nd “Hone delecied”

n Mo tire' - Torve not recerded
te  “Too ramendsus 15 esunt

F "Figld measured paramistars”

R

Roport number KK 280076401

b
Sdg ned: {_\ij‘,ﬁ— %\,ﬁ_ﬁ Date:
L

ichael Neill, Regional

Page 2af2
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s Environmental Protection Agency
L Regional Inspectorate
e O Seville Lodge, Callan Road,
; AN Kilkenny
Report of: Analysis of landfill site sample(s)
Report fo: Waterford County Council
Report date: 16/06/08
Facility: Tramore Waste Disposal Site

Reference No;

Tramore Intake & Tramore Burrows, Tramore, Co. Waterford
W0o075-01

Date collected: 03/04/2008 Date receivad: 0370472008
Laboratory Ref: ZBOAT48 28730 28017
Type of sample: Leachate Leachata Leachale
Location code:| WST-WO0TS.01.BHY | WSTAMDO7S.00LTY | WET-WOO75-01LT2
Sampling point:| BHYE - Black colour Erown colour Black colour
Sampled by: Jim McGarmy Jim McGarry Jirn MeGarry
Time Sampled: 14:40 12:38 12:05
Start/End - Dates of Analysis:
Status of results: Final Report Final Report Final Report
Paramatar Unitz Limits
[F |Depth of Borshala m 75 7.2 55
F | Temperaiums ] 14.0 120 1340
[53] pH 72 6548 T3
Conductivily uSlem 3110 J300 5210
Ammonia mgl N o T B4 72 - 300
" [Chioride gl I 55 181 331
T ol N <5001 0,001 <0001
| |Otho-Phesphate mgl P <), 006 (.00 018
i Total Dxidised Niragen mgil M nr nr nr
Chemical Oxygen Demand g/l 02 325 162 ar2
Biochamical Oxygen Demang mgh 02 &0 16.9 14.0
Aluminium ug/l <250 <250 <Z50
Antimany ugll <5 <50 <50
Arsenic ugll <80 <50} <50
Basium ugil <300 <50 =300
Berylium ugh <50 <50 <50
Boran ug/t <500 524 1015
Cadmbirm g/’ =40 <50 <5
[ [Caleium gl 156 251 a7
Chromium gl <50 <50 <50
Cohalt uyll <50 <50 <50
Copper ugl <50 <50 <50
lran wgll 2185 22119 3004
Leed uall =50 =30 <350
Rapon number: KK280076741

Pege 10l 2
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Laboratory Ref: 2801745 2801750 2801751
Type of sample: Lapohats Loschais Laachate
Location code:| WST-WO075-01-BHT | WST-WOOTS-01-LT1 | WST-Wa0T5-01-LT2
Shmpﬂﬂg point: BHTh - Blarck nolour Brown colour Black cosnur
Sampled by: Jim MoGarry Jirm MeGarry Jirn MoGarry
Time Simplid: 14:40 12:26 12:05
Start/End - Dates of Analysis:
Status of results: Final Report Final Report Final Report
Parameter Units Limits
Megiesiur maft 55.3 =50 428
Marganase ugrl 5773 4133 1646
Mokytsdenum ugll <50 <50 <50
Mickel gl B0.4 <A <50
Potassivm mgil <50 50 182
I |Geleniom ugl <50 <50 <50
Sihver ugyl <50 <50 <50
Sodum mad 143 113 362
Thallium ugil <50 <E0 <50
Tharkum ugh mm nm nm
Tin gl <100 <100 <100
Uramum ugl <50 «50 =50
[ [vanagium 1gd] <50 <50 <50
2 gh <300 <300 300
]
|
Comments:
1} FRasults highlighied and in bald aa sutside speciied kmils.
2) AN Mk Aty in (e ERA Dbt Laboiatoy,
Cyanide Analyzed in the EPA Cork Laboratony.
Phenols Anakysed In the EPA Castebar Laborary.
3} nm "Nt measuned®
4 nd  CNone celeced
) ot "W tirw™ - T rsod recorsed
E] tnle “Toodnumeious o count”
7 F “Fleid meadired pacsimeters”
Signed: Date: {6/} ﬁE j
R ael Meill, Regianal ’
ist
Repon number KE28007ET Page 2 f 2
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a

Environmental Protection Agency
Regional Inspectorate
Seville Lodge, Callan Road,

Kilkenny

Report of: Analysis of landfiil site sample(s}
Report to: Waterford County Council
Report date: 07/08/08

Facility: Tramore Waste Disposal Site

Tramore Intake & Tramore Burrows, Tramore, Co. Waterford

Reference No: wWo075-01
Date collected: 10/06/2008 Date received: 10/06/2008
Laboratory Reaf: 2802943 2802944 2802945
Type of sample: Leachate Leachate Leachate 07

159

Location code:| WST-W0075-01-LT3 | WST-W0075-01-LT4 | WST-W0Q75-01-LT5
Sampling point; | Black colour - pumped | No sample - Borehale | No sample-no tubing in
by hand dry horehole
Sampted by: Jim MeGarry Jim MeGarry Jim McGarry
Time Sampled: 18:25 18:25 14:40
Start/End - Dates of Analysis: ! f
Status of results: Final Report Final Repaort Final Report
Paramater Units Limits
F  |Pepth of Borehole m 4.4 - -
F {Leachate Level m am - -
F {Temperature G 15.0 -
pH pH 7.8 - .
Conductivity @25°C pSiem 24500 - -
Ammonia mgf N 1500 - -
“hloride mg/l C! nr - -
T INitrite {as N) mgl N <0.001 . -
ortho-Phosphate (as P) mg/ P 45 - -
Total Oxidised Nitrogen {(as N) mgfl N nr - -
Biaghemieal Diygen Demang gl 02 3200 - -
Chemical Cxygen Demand mg/l 02 2406
Fluoride maft F a7 .4 - -
Sulphate mg/l S04 18.1 - N
Total coliforms No/106 ml 9677 - -
E Coti par 100ml o]
Aluminiurm ugfl <250
Antimony ugfl <10 - -
Arsenic ug/l 42.8 - -
Barium ugn 102 -
Beryllium ug/l <1 - B
Boron ug/l 71853 - -
Cadmium ugfl =10 -
Calcium myl 54.2 -
Raport numberKK2801257/1 Page i of2
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Environmental Protection Agency

Regional Inspectorate
QDQ Seville Lodge, Callan Road,

Kilkenny

Report of: Analysis of landfill site sample(s)
Report to: Waterford County Council
Report date: 07/08/08

Facility: Tramore Waste Disposal Site

Reference No:

Tramore Intake & Tramore Burrows, Tramore, Co. Waterford
W0075-01

Date collected:

Report number; KK280125581

10/06/2008 Date recaived: 10/06/2008

Page | of 4



Lahoratory Ref: 2802943 2802944 2802945
Type of sample: Leachate L sachate Leachate
Location code:| WST-W0075-01-LT3 | WST-W0075-01-LT4 | WST-W0075-01-LT5
Sampling paint: Black colour - pumped | No sample - Borehole | No sample-no tubing in
by hand dry borehole
Sampled by: Jim McGarry Jim McGarry Jim McGarry
Time Sampled: 15:25 1535 14:40
Start/End - Dates of Analysis: ! f
Status of results: Final Report Final Report Final Report
Parametsr Units Limits
FCTromfum ug/l 328 - -
Cobait ug/l 51 - -
Copper ug/l 36.8 - -
Iron ugh 9034 - B
Lead ug/l <10 - B
Magnesiurm mgfl 373 - N
Manganese L/l <500 - -
Mercury ug/l <5 - -
Motybdenurn ug/l <10 - N
T kel ug/l 292 - -
Potassium mg/l 1209 - -
Selanium ugft 311 -
Silver ug/l <10 - -
Sodium mg/! 2565 . .
Thallium ugA <10 - -
Tin ugl 221 - -
Uranium ug/ <10 - -
Vanadium ugfl G67.8 - -
Zinc ug/l 140 - -
Comments: High chloride results can cause interference with the TON test method and may
nct be reported.
1} Results highlighted and in beid are outside specified limits.

3

All Meatals Analysed in the EPA Dublin Laboratory,
Cyanide Analysed in the EPA Cork Laboratory.
Phenols Analysed in the EPA Castlebar Laboratory.

nm "Not measured”

4) nd "None detected”

8} nt  "Notima". Time not recorded
8) tnte "Too numerous te count”

M F “Field measured paramaters”

- :
Signed: ( ”WKGW&)%

oM hae! Neill, Regional
R'f Chemist

Report number:KK28012571

Date:

Page2of 2
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Environmental Protection Agency
Regional Inspectorate

Seville Lodge, Callan Road,
Kilkenny

Report of: Analysis of landfill site sample(s)
Report to: Waterford County Councii
Report date: 07/08/08

Facility: Tramore Waste Disposal Site

Reference No:

Tramore Intake & Tramore Burrows, Tramore, Co. Waterford
W0075-01

Sampling location:

WST-W0075-01-5W1, Tramore Landfill Site - W0075-01 -- SW1 - Surface
Water Monitoring Point

Date coliecied: 11/06/2008 Date received: 11/06/2008
Laboratory Ref: 2802997
Type of sample: Surface Water
Sampling peint; Claar sample
Sampled hy: Jim McGarry
Time Sampled: 11352
Start/End - Dates of Analysis:
Status of results: Final Report
Parameter Units Limits
F |Temperature *C 223
F [Dissolved Oxygen (as %Sat) | % Saturation 134.5
pit pH 6.0
Conductivity @25°C puSicm 19040
Salinity Y%a 110
Ammaonia mg/l N 1.7
Chloride mg/l Cl nr
Nitrita (a5 N} magfl N 0.1
ortha-Fhosphate {as P) mgfl P 011
Total Oxidised Nitrogen {as N} mgA N <01
Rinchemical Oxygen Demand moil 02 30
~[Chemical Oxygen Demand magfl 02 272
Sulphate mg/l 504 778.2
Suspanded Solids mg/l e
Total coliforms No/100 ml »2410.2
E Coli per 100ml 4
Alurminium ugil <250
Antimony ug/l <10
Arsenic ug/l <10
Barium ugil <B0
Beryllium ug/l <10

Report number KK2801276/1

163
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Laberatory Ref: 2802997

Type of sample: Surface Water

Sampling point: Clear sampla

Sampled by: Jim McGarry
Time Sampled: 11:52
Start/End - Dates of Analysis:
Status of results: Final Report
Parameter Units Limits
Boron ug/l 2158
Cadmium ug/l <10
Caleium mgfl 228
Chromium ug/l 18.4
Cobalt ug/l <10
Copper ug/l 49.5
iron ugfl 1781
Lead ugfl <10
Magnesium mg/l 424
|Manganese ug/| 717
|Mercury ugll <5
Molybdenum ug/t <10
Nickel uarl =10
Potassium mg/l 169
Selenium ug/l <10
Sliver ug’/l <10
Sodium g/l 409z
Thallium ug/l <10
Tin ug/fl <20
Uranium ug/l <10
Vanadiurm ug/l 30
Zinc ug/l <60
Comments: COD, conductivity and chloride may not reported as high salinity causes

interference with the test method.

1) Results highlightad and in bold are outside specitied imits.

2) AllMetals Analysed in the EPA Dublin Labaratory,
Cyanide Analysed in the EPA Cork Laboratary.
Phenols Analysed in the EPA Castiebar Laboratory

3) nm  "Not meazured”

4 nd  "Mone detected”

3 nt "No time” - Time not recorded
6) fntc "Too numerous to count”

N F "Fietd measured parameters”

Signed: ¢

Q@ ighael Neill, Regional
Chamist

Report number KK2801 2761
165

Date:

TS
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Environmental Protection Agency
Regional Inspectorate
Seville Lodge, Callan Read,

Kilkenny
Report of: Analysis of landfill site sample(s)
Report to: Waterford County Council
Report date: 07/08/08
Facility: Tramore Waste Disposal Site
Tramore Intake & Tramore Burrows, Tramors, Co. Waterford
Reference No: W0075-01
Date collected: 11/06/2008 Date received: 11/06/2008
Laboratory Ref: 2803010 2803011 2803012
Type of sample: Leachate Leachate Leachate
Location code:| WST-WO075-01-BH? | WST-Wo078-01-LF1 | WS F-W007s-01-LT2
Sampling point: No semple Brown colour Black colour
Sampled by: Jim McGarry Jim McGarry Jim McGarry
Time Sampled: 12112 11:.05 11:25
Start/End - Dates of Analysis: d
Status of results: Final Report Final Report Final Report
FParameter Units Limits
F |Depth of Borehole m - 72 55
F {Lzaghate Lavel m nm nm
F |Temperature °C 120 14.0
pH pH 5.9 7.6
Conductivity @25"C uSicm - 3400 6440
Ammania myg/l NI - 84 290
“hleride mgfl Cl - 184 344
-~ itrite (as N) mg/l N <0.001 0022 b
ortha-Phaosphate {as P} mgft P <0.006 018
Total Oxidised Nitrogen (as N) mgi N - <01 <0.1
Biochemical Oxygen Demand mg/l 02 - 17.8 10.5
Chemical Oxygen Demand ma/l 02 - 183 404
Fluoride mg/l ¥ - 1.43 19
Sulphate mgfl 304 20.0 46.8
Total califorms No/100 mi <2 <2
E Coli per 100ml - <2 <2
Aluminium ug/l - <250 230
Antimony ugh - <10 <1.0
Arsenic ugfl <10 231
Barium ug/l 224 185
Beryllium ugr! <10 <1.0
Boron ug/| - 845 1427
Cadmium ugf! <10 <10
Calcium mgfl 372 198
Reportlnumber:KKZBD‘IZB‘II‘l Page 1 of 2
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Laboratory Ref: 2803010 2803011 2803012
Type of sample: Leachate Leachate Leachate
Location code:| WST-W0075-01-BH? | WST-WO0075-01LT1 | WST-W0075-01-LT2
Sampling point: No sample Brown colour Black colaur
Sampled by: Jim McGarry Jim McGarry Jim McGarry
Tima Sampled: 12:12 11:05 11:25
Start/End - Dates of Analysis: !
Status of results: Final Report Final Report Final Report
Parameter Units Limits
Chromium ugdl - <10 13.4
Cobalt ug/l - <10 36
Copper ugh - <10 B2
Iron ugft - 28587 241
Lead ughl - <10 1.3
Magnesium mg/l - 51.5 126
Manganese ugfl - o706 1799
Mercury ug/l - <5 <5
Malybdenum ug/l - =10 <t1.0
[ Luckel ug/l - 18.4 118
Potassium mg/l - 842 282
Selenium ug/! - <10 14,5
Sil\n_er ugfl - =10 <1.0
Sedium mgfl - 158 438
Thallium ug/l - <10 <10
Tin ug/l - <20 <2.0
Uranium ug/l - <10 <10
Vanadium ug/l - <10 53
Zinc ug/! - <60 213
Comments: Conductivity and chloride may not reported as high salinity causes interference
with the test method.
1) Results highlighted and in bold are outside specified imits.
All Metals Analysed in the EPA Dublin Laboratory,
Cyanide Analysed in the FPA Cark Labaratary.
Phenels Analysed in the EMA Castlebar Laboratory.
3] nm “Not measurad”
4) nd “Mone detected"
5 nt  “Notime" - Time not recorded
6} tnte “Too numerous to count”
7Y F "Field measured parameters"
Signed Date: 'x]q'\ A
Report number:KK2801281/1 Page 2 of 2
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\@/ Environmental Protection Agency

Regional Inspectorate
QDQ Seville Lodge, Callan Road,

Kilkenny

Report of: Analysis of landfill site sample(s)
Report to: Waterford County Council
Report date: 14/01/09
Facility: Tramore Waste Disposal Site

Tramore Intake & Tramore Burrows, Tramore, Co. Waterford
Reference No: WO0075-01
Date collected: 06/10/2008 Date recaived: 06/10/2008

Repor number KK2E602 1 261 Page 1of &
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Ervirmnmemal Protection Agency

A (o e rrtg ar vt o wol

Environmental Protection Agency
Regional Inspectorate

Seville Lodge, Callan Road,
Kilkenny

Report of: Analysis of landfill site sample(s)
Report to: Waterford County Council
Report date: 14/01/09
Facility: Tramore Waste Disposal Site
Tramore Intake & Tramore Burrows, Tramore, Co. Waterford
Reference No: WO075-01
Date collected: 0610/2008 Date received. 06/10/2006
Laboratory Ref: 2605170 ZA051T1 2805172 |
- Type of sample: Leachale Leachate Leachate i
| Location code:| WST-WO075-01-LT2 | WST-WO075-01-LT3 | WST-WI075-01-LT4a
I Sampling point: Black colour Bilack colour Borehole diy
Sampled by: Jim McGarry Jim McGarry Jim MeGarry
Time Sampled: 12:36 1311 12:34
Start/End - Dates of Analysis: 3
Status of results: Final Report Final Report Final Report
Parameter Unita Limits
F  |Depth of Borehole i 6.2 BA EQ
F  |Leachale Level m 1.4 26
F |Temperature 0 40 t50
oH pH T4 ]
Conductivity g525°C psiem 4950 25300 |
Arrerania mgt N 330 1500
“nloride mgdl Gl T2 >1035 -
| TTotal Dxidmed Nilregen (az M) | magi N 0.2 05 -
Chemical Oxygen Demand gl 02 330 2155 >
|~ [Biochemical Cxygen Demand | mgil 02 140 2000
A furrinigm e =25 <280
i Antimomy ughl 55 99 -
Arsanic ugd 0.5 27 -
Barwem ugdl iTh 150 -
Sarylium ugh <05 ] -
Baron gl 1100 B500
Cadmum ugl 0.5 =5
‘Calcium gl 170 H8
CRmmmium ugl - i 380 -
Cobalt gl =05 57 -
Copper ugll <3 41
Iron uigil 3200 7400 -
Laad g <15 <k e
Magnesrsm g 120 40 -
Report number KR 28021 20/4 DBagn 1 of 2
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I Ervimnmgmtal Prafectson Agency

Envirenmental Protection Agency

Kilkenny

At L e Pt [

Regional Inspectorate
Seville Lodge, Callan Road,

Report of: Analysis of landfill site sample(s)
Report to: Waterford County Council
Report date: 14/01/09
Facility: Tramore Waste Disposal Site
Tramore Intake & Tramore Burrows, Tramore, Co. Waterford
Reference No: W0075-01
Date collected, 20M0/2008 Date received. 20/10/2008
Laboratory Ref: 2805505 2805506 2805507 |
Type of sample: Leacnate Leachate Leachate -
Location code:| WST-WO075-01-8H7 | WST-WO075-01LT1 | WST-WOOT5-01-LTS
Sampling point:| Unable 1o access Brown calour Mo lusing - no samphe
BomEnole - conorate on
lgrck
Sampled by: Jires MeGarry Jim McGarry Jim MeGarry
Time Eamplm: 1625 1506 16:14
Start/End - Dates of Analysis: / !
Status of results: Final Report Final Report Interim

F [Depth of Borshals 75 71 7.0

F |Leachate Level - 31 -

F | Temparatura i’ 130
pH oH - 6.9
Conductivity @25 C pSiem = 780 :

Ammonia mall M - 110 -
Chioride mgil Gl - 287 -

[~ fatal Oxidiaad Nirogan (as N} | mgi N = 0.1 - ]
Chemical Oxygen Demand mgll U2 = 320 A
Biochemica Coygan Damand mgtl O2 190
Comments:

1) Resubts highiightard and in boid fre ouisids specified Ermis
B All Matals Anabesed in the EPA Duglin Lacoratary,
Cyanide Shahvsed In thie EPA Col Labaranony
Phenals Analysad in the EPA Castiebar Labocatory
M nm ol reasured”
4) nd “HNene desscied
8 nt  “Notme" . Nimenl rethided
&) tntc 'Too numenaus o counl
T OF "Finld meatured pararmeters”
Signed: P‘ Xf Date: - y- o
Pl ithaal Nei iona
i ! ;tha ill, Regional
Chamist
Reaport number: KK 280222001 Page 1.1 1
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Meteorological Data
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DAILY RAINFALL AT TRAMORE AND TEMPERATURE AND WIND SPEED AT JOHNSTOWN CASTLE IN 2008

month
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ran
0.0
0.0
0.3
10.2
1.3
05
6.5
46
30.0
20
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temperature
max min
11.0 9.9
74 6.9
35 2.8
85 -4.4
79 -1.2
9.9 12
9.3 2.6
10.7 5.0
10.2 2.2
8.2 4.2
5.7 12
10.8 -0.2
94 2.8
9.9 6.8
8.7 59
10.2 2.8
117 3.0
130 6.2
114 9.1
12.2 9.2
127 10.2
11.2 2.2
125 7.7
9.7 35
11.2 3.5
11.0 8.2
113 57
104 6.0
11.8 8.0
9.2 13
75 29
6.1 12
9.0 21
9.0 19
9.9 0.5
10.2 51
110 18
124 2.7
113 9.2
101 9.0
95 7.3
11.2 39
116 42
118 4.9
7.2 3.8
6.2 3.8
53 17
75 -0.3
7.7 0.4
7.2 15
10.7 3.8
110 51
134 9.3
114 3.0
9.3 6.7
10.1 16
111 45
114 2.7
9.7 2.4
131 4.8
12.8 6.9
11.0 5.8
6.7 0.3
10.7 17
9.8 37
103 5.8
10.2 2.3
11.8 5.6
9.2 2.2
94 2.7
130 41
10.7 3.3

mean wind
grass min speed
89 n/a
5.0 17.8
12 15.7
-7.8 9.7
-1.3 10.7
-2.8 99
-15 13.8
0.7 16.7
-0.7 148
09 11.2
-2.8 75
-4.2 110
-0.7 15.0
35 14.2
17 7.3
-1.8 59
-0.2 14.2
2.2 16.4
8.3 9.3
8.8 13.6
9.3 n/a
0.2 8.8
47 15.9
1.0 10.2
17 16.0
4.6 n/a
2.1 6.8
19 9.3
6.2 10.6
-1.8 10.3
0.1 15.8
-15 9.0
-6.3 12.8
-0.3 16.4
-35 12.7
34 149
-25 8.7
0.2 155
8.3 155
74 9.2
6.4 83.7
-1.7 59
-1.7 48
-1.1 4.3
-1.1 6.7
05 7.3
-1.7 n/a
-5.8 8.7
-3.7 175.0
-5.8 49
-1.0 7.0
27 14.9
8.2 12.2
-11 15.7
6.1 8.1
-2.0 15.8
11 115
-1.5 4.5
-1.4 45
0.2 15.8
34 n/a
14 94
-2.4 11.2
-11 9.0
-0.7 7.8
5.2 15.0
-0.8 11.3
34 15.0
-1.2 115
0.1 16.7
11 12.8
0.8 14.1

176

Rainfall in mm.
Temperature in degrees Celsius
Speed in knots

Terminal hour of readings shown is 09h to 09h UTC
for rainfall and temperature but 00h to 24h UTC for wind.

Daily Rain Indicator:

. Satisfactory

. Estimated

. Cumulative,no reading

. Estimated cumulative total
Trace

. Estimated trace.

. Cumulative trace

. Estimated cumulative trace
. Notavailable

. Cumulative total
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143
15.7
18.2
133
10.2

9.0

9.3

112
120
11.2
113
117
115
124
11.2

117
89
9.9

12.7

139

138

131

119

130

140

137

119

131

12.7

16.7

16.2

16.3

15.2

18.2

20.2

193

16.3

15.6

17.2

184

17.2

185

133

150

150

13.2

144

133

140

138

16.2

16.3

153

150

10.2
10.5
10.2
12.0

9.0
10.4

-0.7 8.8
20 38
59 79
6.4 19.9
11 145
0.0 70
05 6.0
0.2 99
3.0 19.3

-0.8 195

-0.6 12.3
12 n/a

-3.4 6.6
15 7.0

-35 8.0
55 144
0.9 16.0

-15 8.6
15 12.7
5.0 10.7
4.4 6.0
14 47
5.0 5.3

-1.2 6.8

2.7 8.6

2.3 5.2

-2.8 4.2

-0.8 41

-1.2 6.9
13 8.3

-0.7 6.4
17 57
0.8 54

-1.8 55

-1.2 8.4
17 154
18 12.8
57 113
6.7 8.0
74 6.9
3.2 7.1
33 8.6
6.2 9.3
7.8 9.6

10.2 8.0
39 5.2
6.2 6.2
18 94
57 9.0
0.2 6.9
27 7.1
8.1 11.2

10.2 8.9
6.2 36
6.8 45
6.3 4.7
8.4 6.0

11.8 2.8
9.8 5.6
9.2 5.1

10.8 5.6
95 7.8
85 8.2
75 75
8.8 4.7
6.2 5.3
6.6 6.3
7.2 45
2.2 7.1
9.7 8.7

10.7 6.3
8.4 5.6

10.0 10.2
7.3 124
85 138
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148
16.7
158
191
20.2
19.2
170
18.1
134
18.2
16.6
177
19.6
23.1
218
18.8
15.2
158
173
150
15.7
16.5
15.2
170
173
150
171
164
164
175
158
171
170
190
174
16.0
171
16.6
164
16.1
177
174
177
16.3
17.7
17.7
17.2
18.7
21.0
217
18.3
19.2
212
19.7
19.2
20.2
19.8
17.2
218
20.0
215
215
20.9
199
19.2
16.9
18.9
19.7
193
190
190
18.6
195
18.1
17.7

9.3
8.8
8.9
117
8.6
11.2
9.4
8.8
8.2
9.4

9.0
9.6
14.6
116
12.3
9.2
9.3
9.8
9.4
8.2
10.2
12.0
8.2
10.8
10.3
11.8

105
118
117

117
12.0
109
138
131
110

8.8
117
11.2
12.0
10.6
12.7
12.7
118
10.7
104
14.4
15.0
11.8
12.3
141
113

8.3

132
133
136
15.2
12.8
131
12.0
141
138
143
130
12.8
136
125
13.6
154
151
12.8
14.3

8.3 9.0
75 52
9.8 4.7
115 38
7.0 31
8.6 54
8.4 44
6.0 73
5.6 6.6
9.2 52
6.5 52
78 52
10.2 5.0
14.0 4.1
8.5 53
103 41
78 59
6.9 41
79 54
7.7 40
6.9 54
9.1 103
12.0 9.9
7.2 6.9
7.8 4.6
10.2 95
10.7 124
6.2 50
7.7 7.2
124 11.8
103 113
7.6 8.5
115 8.7
114 6.5
100 9.0
138 104
125 8.6
111 51
73 9.0
12.8 84
105 5.6
11.2 56
10.0 7.6
13.2 8.0
12.0 94
10.8 6.6
9.3 51
8.2 6.2
144 52
15.0 6.3
10.7 54
11.2 6.2
13.2 6.3
10.2 6.3
55 4.7
7.2 5.0
10.2 5.6
12.0 46
125 56
118 44
8.3 46
8.3 36
8.0 52
12.8 7.2
13.0 9.0
13.7 8.6
95 9.7
9.1 79
10.6 59
8.3 56
11.9 8.3
133 7.6
125 46
94 54
115 111
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18.8
17.7
16.5
15.7
17.2
19.2
173
16.5
17.7
20.9
179
19.6
18.6
16.2
17.7
185
17.2
190
213
19.2
173
18.8
16.8
171
157
17.2
180
15.2
185
16.7
17.2
158
158
173
170
171
16.7
159
16.9
17.2
175
18.2
170
16.5
158
16.9
170
16.8
17.2
16.2
148
143
141
120
12.3
142
13.2
150
132
16.2
147
142
16.5
16.1
16.7
142
133
136
130
139
144
146
121
136
139

133
12.4
11.2
110

9.2
10.6
135
113
12.7
14.0
12.7
131
10.3
10.1
121
14.7
149
14.6
14.8
133
14.2
130
116
10.6

8.9
10.0
10.4
12.4

9.1

9.3
12.3
10.0
132

9.6
10.3
12.2
130
11.0
110

8.3
121
10.5

9.0
111

8.6
10.0
10.7

6.7
7.0
11.8

4.8
4.7
5.8

47
11.2
6.5

13.7
12.3

10.8
11.8
7.2
6.5
5.7

9.2
11.8
5.0
42
9.5

103
85

6.7
48
55
116
8.2
10.6
115

10.8
75
58

12.7
13.6
125
12.8

9.2
135
114

94

4.2
72
6.2

5.6
5.6
12.2
74
115
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124

103

101

111
110
13.2
129
9.7
9.3
9.1

70
7.2
6.7

74
6.7
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Appendix G
Topographical Survey
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Appendix H
Energy Efficiency Audit
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Tramore Landfill & Civic Amenity Site
Energy Audit Report

Client: Waterford County Council,
Civic Offices,
Dungarvan

Carried Out by Waterford Energy Bureau
Civic Offices,
Tankfield,
Tramore,
Co. Waterford

-

*BUREAU»

Biuro Fuinnimh Phort Lairge
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Energy Audit Contents

. Summary

. Electrical Tariff Analysis

. Break Down in Electrical Consumption

. Land Fill Gas Potential

. Wind Turbine Installation & upgrade to installation

. Recommendations
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1. Summary

Waterford Energy Bureau as part of its role for Waterford County Council Environment Dept. has

Carried out an energy audit of the Civic Amenity site / landfill in Tramore. The purpose of the energy

Audit is to meet requirements set out in “Annual Environmental Report” (AER) by the Environmental Protection Agency & meet
the Climate Change Strategy of Waterford County Council.

Areas examined during the audit includes;

e To assess the current energy consumption trends of the Civic Amenity Site.

e To examine alternative’s energy efficiency technology that could be used to reduce

e energy consumption.

e To examine better means of operation to reduce energy consumption at the Civic
Amenity Site.

e To assess the feasibility of installing alternative renewable technology.

e To examine the feasibility of utalising the land fill gas resource.

Items highlighted within the energy audit noted that energy cost savings can be made through improving the operational
efficiency of the Civic Amenity Site which includes change in tariff structure & improved operational efficiency. Further savings
can be made through the installation of a large wind 3-phase 9 KW wind turbine. The current wind turbine which was installed as
part of a display project requires maintenance to ensure that it returns to full operation.

Mechanisms are currently not available to facilitate the utilisation of the landfill gas, the methane volumes

/ concentrations and grid access issues has inhibited the installation of a large scale CHP Plant where by electricity would be sold
to the grid & excess heat would be dumped. Other areas that were examined which turned out not to be feasible included the
upgrading of methane for inclusion in converted vehicles or for pressurisation & export to the gas grid.

The installation of a three phase wind turbine & improved operational efficiency are the most feasible option to saving energy at
the Civic Amenity Site.

186



2. Electrical Tariff Analysis

The Tramore Landfill is supplied with a low voltage maximum demand electrical tariff, which
meets the electrical demand of the whole site including lechate pumping, electrical demand of flare,
public lighting & porto cabin electrical demand. The current Maximum Import Capacity of 65 KVA
is more than sufficient to meet electrical requirements of the site.

Tramore Landfill Electrical Consumption Analysis
May-June July- Nov-dec
Jan - Feb 09 Mar-April 09 08 August 08 | Sept- Oct 09 09 Total
Day Units Consumed
High Rate 8950 7717 3026 12350 16250 14921 63214
Day Units Consumed
Low Rate 0 0 1274 0 0 0 1274
Night Units 5700 5014 3350 7850 10300 9308 41522
Total Units 14650 12731 7650 20200 26550 24229 106010
MIC 65 65 65 65 65 65
Maximum Demand 30 30 30 30 30 30
Day Unit Cost €1,592 €1,373 €576 €1,712 €2,252 €2,441 €9,946
Night Unit Cost €445 €341 €228 €546 €716 €726 €3,001
MIC Cost €285 €285 €285 €285 €285 €285 €1,708
Maximum Demand
Cost €174 €174 €174 €174 €174 €174 €1,046
Section 58 Tax €15 €0 €0 €0 €0 €0 €15
Watless Units Penalty €28 €28 €0 €51 €81 €64 €251
Standing Charge €187 €187 €187 €187 €187 €187 €1,120
VAT 13.5% €368 €322 €196 €399 €499 €523 €2,307
Total €3,093 €2,710 €1,645 | €3,353 €4,193 €4,400 €19,394
Typical Cost Per KW is € 19,394 / 106010 = € 0.182 per KWh

e The wheel wash & the compost facility are currently inoperable & not expected to be re-operational
in the near future due to the land fill being sealed & closure of compost facility.

e The installation of Power Factor Correction equipment will result in annual cost savings of € 251 through elimination of
penalties & further savings will be made through improvements in power quality to equipment on the site.
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3.

Break Down in Electrical Consumption

Tramore Landfill Electrical Consumption Breakdown for Office Area

Electrical Total o
Nulrtrzet;(]esr of Hou(rezrper Loading in electrical 'I'/gtoafl Note
y Watts Load KWh.Y
External Lighting 9 2400 400 8640 8.15 meﬁfgg‘g“de
Computers 2 3000 300 1800 1.70
Storage Heaters 3 3000 2000 18000 16.98
Immersion Heaters 1 500 1500 750 0.71
Lighting Internal 10 1250 57 712.5 0.67
Network 8760 1000 8760 8.26
Connection
Fax Machine 1 8760 60 525.6 0.50
39188.1 36.97
Tramore Landfill Electrical Consumption Breakdown for Office Area
Number of Hours per Electrical Total
ltems earp Loading in electrical % of Total Note
y Watts Load KWh.Y
Equipment Flaring 1 1800 3700 6660 6
Pumping
equipment &
Lechate Tank 50162 47
Miscellaneous 1 10000 9

Note: Electrical loading of lechate pumps etc, was not known at the time of completion of audit.
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4. Land Fill Gas Potential

The volume of waste that was disposed at Tramore Landfill since 1977 is estimate at approximately
400,000 tonnes. Recording of quantity disposed at the site started in 2002, which results in records

Being an approximate calculation. The land fill opened in 1930 however the material disposed prior to 1977
is regarded as being inert. A pumping trial took place in May 2008, initial flow rates of 300 M3/hr with a
majority of gas wells showing methane content of above 50%.

Estimate Gas volumes from the land fill is calculated & highlighted on the chart below.

Land fill Gas Flow Rtae

Gas
N
o
o

Meters Cubed of Landfill

Landfill Gas Energy utilisation Options

e The installation of a CHP Plant for the exporting of generated electricity to the grid is not feasible as the methane content
is both too low and the flow rate too variable to generate electricity using reciprocating engines. The feasibility of
increasing the low methane content by CO2 washing and limiting the O2 mix in the engine combustion (allowing for the
high O2 content already present in the landfill gas), was examined however this was not feasible. Typical percentages of
methane and flow rates to the minimum levels required (50% and 200kW/hour respectively) to support gas engine power
generation.

e The capital cost of investing in infrastructure to up grade the land fill gas from its current level of
30%-50% methane to 95% methane for inclusion in specially converted vehicles is not economically feasible as
the cost of the kit to up grade the gas including dryers etc. is approximately € 700,000 —
€ 1,000,000.

e The capital cost of investing in infrastructure to up grade the land fill gas from its current level of
30%-50% methane to 100% methane, which is then pressurised & upgraded for exported into the gas network at an
alternative location is economically prohibitive. The approximate cost of such  equipment including pressurisation cylinder
system is approximately € 900,000 — € 1,200,000.

e The technology that supports the installation of a Micro-CHP unit that would power the land fill site
& dump excess capacity onto the grid via the micro renewable program is not feasible as such technology is not
available in Ireland.
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5. Wind Turbine Installation & upgrade to installation

The installation of a 3-phase wind turbine to power the requirements of the landfill & export any
excess electricity generated to the grid represents a credible option as the site location is significantly exposed.

The first 4,000 installations of small-scale wind turbines, photovoltaic, hydro and combined heat

and power, will be offered 19 cent per kilowatt hour for the first 3,000 kWh generated per annum,
and 9 cent above 3, 000 kWh. For any surplus energy sold back into the grid over the next three years
under a five years contract.

Traditionally, the electricity network was designed to accommodate the flow of electricity from

large centralised plants to costumers dispersed throughout the country. Micro-generation at local

level now introduces two-way flows to the electricity system. Local generators will have the ability to be
paid by the ESB for electricity that is surplus to their own requirements and exported. This

Government measures includes grant assistance for 40% of the cost of 50 trial units (of up to

50 kW) countrywide. Applications are being accepted by SEI.

It is estimated that setting-up a micro-generated unit costs between € 15,000 and €30,000 for a single-
phase unit. A pay-back is estimated on 5 to 10 years period. The initiative could change the nature of
electricity generation in Ireland and help reduce the State’s €6 billion a year spend on fossil fuels. For

a three-phase unit, typical costs for setting-up range from € 40,000-€ 60,000. A pay-back is estimated on
5 to 10 years period. The maximum limit for the three-phase generator is 11kW, while the maximum
limit for the single-phase generator is 5.75 kW. The ESB will not charge connection a micro-generator
to the ESB network provided that turbine complies with EN50438.

Three Phase Turbine Installation at Civic Amenity Site

_ Output per Unit CC'JS"[ of | Unit Cqs.t of | Electric Pa)(/)t;ack
Turbine Type year KWh Cost E_Iectrlcny Electricity Cqst installation
displaced exported Savings Yrs
Aircon 10 S 9.8 KW 42048 65,000 0.23 0.19 9671.04 7

Note: The unit cost of electricity also includes a factor for vat, & savings made for reduced maximum import capacity & maximum demand.
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Recommendations

Tramore Landfill Energy Audit

Item Cost Payback Note
Reduce the maximum
Change Maximum Import Capacity from 65
Import Capacity to 394 immediate KVA to 50 KVA will have
match current demand cost savings, which will
be made every 2 months
Rectify Power factor -Prgsvgpggt\gc&?:;g
problem within Electrical €600 Annual saving of € 251 .
reduce base loading
panel : .
electrical Consumption
. € 9671 annual cost Note: significant wind
Replace Current wind . il h 4 ite h
turbine installation with €65,000 saving, will have a speed at site however
! : ' resulting payback of 6/7 site exposed to sea
alternative turbine i
years conditions
Note: wind turbine
Repa!r Current V\(md £1.500 1-2 yrs mstallapon is powering 6
Turbine Installation containers via battery
storage
Purchase EIectnmty n 7-10 % electrical cost . . Item Currently being
deregulated electrical : immediate .
savings implemented
market
Replace light bulbs with
high pressure sodium
bulbs which use 50% of € 500 1-2 yrs

electrical demand of the
site
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Appendix |
Borehole Summary
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Name BHY1 BH2 BH8 BH5

Nominal Type GW +L GW GW GW
Total Depth (m) 45 42 7.7 3.95
Made ground; clay and
sand fill (0-0.8)
Made ground: fill/clay with ~ Made ground: hardbore fill (0-0.5) topsoil: (0-0.3) Made ground: medium
traces of rubble (0-1.7) Made ground; loose mixture of Softgrey brown sandy silty dense silty sand with black
Made ground; domestic gravel and rubble with fill (0.5-1.0) clay: (0.3-12) domestic refuse (0.8-1.8)
refuse (1.7-3.7) Made Ground: soft black sandy silt Firm grey brown sandy clay Made ground: firm to stiff
Made ground: firm brown  with domestic refuse (1.0-1.7) with some gravel: (1.2-1.9) light brown gravely clay
clay with traces of rubbish  Soft/loose mixture of silt and gravel: Stiff to very stiff brown silty with traces of reduse (1.8-
(3.7-4.2) (1.7-2.5) sandy gravelly clay with 2.9)
Firm brown sandy gravelly ~medium dense well graded silty cobbles and boulders: (1.9- Very stiff ight brown
Strata (m) clay: (4.2-4.5) gravel 7.7) gravelly clay (2.9-3.95)
Response zone (m) 0.80m to 4.0m none given refers to installation sheet not given
Designation based on drill record Leachate Leachate
Depth as measured by EPA May 2006 4 8.5 7.2
Name BH9 10A RC4 RC5 RC6A
Nominal Type GW GwW GW GwW L
Total Depth (m) 8.7 13 153 2 9
Made ground light brown
clay with gravel, cobbles
Made ground: grey sitty clay and concrete (0-1)
with wood, paper and plastic Made ground: black silty
(0-0.4) Made ground : stiff brown silty clay with gravel and plastic
Firm grey brown sandy clay gravelly clay with concrete, brick (1-3.2)
with some gravel (0.4-2.2  and cobbles (0-1.3) Firm light brown grey
Stiff to very stiff brown sity Made ground: brick, ash, wood, gravelly clay with cobbles
sandy gravelly clay with plastic, paper and steel (1.3-4.2) (3.2-7)
cobbles and boulders (2.2-  Soft grey very silty sandy clay with Lightbrown clay with
7.4 shells (4.2-10.2) open hole (0-9.7 gravel and abundant
Hard brown sity laminated Large limestone cobbles and gravel 9.7-11.7 Overburden (0-20  cobbles (7-8.3)
Strata (m) clay with frequent cob boulders (11.8-13. Siltstone (11.7-15.3 Siltstone (20-25) Light bro
Response zone (m) 12to14m 21to245 3to9
Designation based on drill record GW GW Leachate
Depth as measured by EPA May 2006 8.4 35 15.5 7
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Name LTO1 LT04B GWo01 BH 7B GW02
Nominal Type Leachate Leachate GW leachate GW
Total Depth (m) 53 6.7 10 8 10
Made ground: Gravelly clay
with cobbles.Fill (0-1.5) Made ground; Sand and gravel (0-1.0)
Made ground; Landfill(1.5- Sand and Gravel: (0-1.0) gravelly clay with Silty sandy gravelly clay
5.0) silty sandy gravelly clay: (1.0- cobbles and (1.0-25)
Made ground: Obstruction ~Made ground: Gravelly clay with 2.5 boulders (0-1.6) Sand with occasional
on wood and cobbles (5.0- cobbles.Fil(0-1.6) Sand with pockets of silty clay Made pockets of silty clay and
5.3) Made ground; Landfill (1.6-6.7) and shells: (2.5-10.0) ground:Landfill (1.6- shells (2.5-10.0)
Strata (m) 8)
Response zone (m) 1.0mt05.3m 2.0m-6.7m 9.0m-10.0m 5.4m to 8.0m 9.0m - 10.0m
Designation based on drill record Leachate Leachate Groundwater Leachate Groundwater
Name GWO03 GWo04 GWO05A GWO06 GWo07
Nominal Type GW GW GW GW GW
Total Depth (m) 10 8 4.1 105 11
Made ground: Turf over
topsail (0-0.1)
Sand and gravel (0-1.0) Made ground: Brown clay
Silty sandy gravely Clay(1.0- Made Ground: Turf with cobbles (0.1-0.6)
1.5) over topsoil (0-0.1) Made Ground: Grey clay
Sand with occasional Gravelly clay with cobbles and Made Ground: Grey with cobbles(0.6-2.5)
pockets of sity clay and boulders (0-7.9) Gravelly Clay with cobbles and clay with cobbles Made Ground: Landfil (2.5
shells (2.5-10.0) Obstruction(7.9-8.0) boulders (0-4.10) (0.1-2.0)Grey sandy 3.6)
Strata (m) silt(4.0-10.5) Grey Sandy silt (3.6-11.0)
Response zone (m) 2.0m-10.0m 1.0m-8.0m 1.0m-4.10m 1.0m-10.5m 1.0m-11.0m
Designation based on drill record Groundwater Groundwater Groundwater Groundwater Groundwater
Name GWO08
Nominal Type Groundwater
Total Depth (m) 10
Made ground: Turf over
topsoil(0-0.1)
Made ground; Brown Clay
with cobbles(0.1-1.4)
Made ground: Landfill (2.0-
3.6)Grey sandy silt (3.6-
8.8)Brown gravelly clay(8.8
10)
Strata (m)
Response zone (m) 1.0m to 10.0m
Designation based on drill record Groundwater
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Appendix J

Management Structure
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Management Structure of Waterford County Council

County Manager Mr Ray O’ Dwyer

{

Director of Services

Environment & Planning  Mr. Brian White

4

Senior Engineer Mr. Gabriel Hynes

{

Senior Executive Engineer Mr. Jimmy Mansfield

{

2 Executive Scientific Officer Executive Engineer Environmental
(Deputy Manager) Consultants
Mr. Paul Carroll Ms. Aoife O Flaherty MCOS

4

Landfill Manager
Mr. David Regan

4 4

Caretaker Deputy Caretaker
Mr. Anthony Shanahan Mr. Pat Jacob
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Appendix K
Pollutant Release Transfer Register (PRTR)
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cPa

Environmental Protection Agency

AER Returns Worksheet

| REFERENCE YEAR|2008

1. FACILITY IDENTIFICATION

Parent Company Name | Waterford County Council

Facility Name| Tramore Waste Disposal Site

PRTR Identification Number| W0075

Licence Number| W0075-02

Waste or IPPC Classes of Activity

No.|class_name

Recycling or reclamation of organic substances which are not used as
solvents (including composting and other biological transformation
4.2|processes).

Storage of waste intended for submission to any activity referred to in a
preceding paragraph of this Schedule, other than temporary storage,
4.13|pending collection, on the premises where such waste is produced.
Surface impoundmernt, including placement of liquid or sludge discards into
3.4|ptts, ponds or lagoons.

Repackaging prior to submission to any activity referred to in a preceding
3.12 | paragraph of this Schedule.

Storage prior to submission to any activity referred to in a preceding

paragraph of this Schedule, other than temporary storage, pending

3.13| collection, on the premises where the waste concerned is produced.
4.3|Recycling or reclamation of metals and metal compounds.
4.4|Recycling or reclamation of other inorganic materials.

4.9|Use of any waste principally as a fuel or other means to generate energy.
The treatment of any waste on land with a consequential benefit for an
4.10 | agricultural activity or ecological system.

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

4.11 | paragraph of this Schedule.

Exchange of waste for submission to any activity referred to in a preceding
4.12 | paragraph of this Schedule.

Address 1| Tramore Intake & Tramore Burrows

Address 2| Tramore

Address 3| Co. Waterford

Address 4

Country|Ireland
Coordinates of Location|361400.000

River Basin District| IESE

NACE Code 382

Main Economic Activity| Waste treatment and disposa

AER Returns Contact Name | David Regan

AER Returns Contact Email Address|doregan@waterfordcoco.ie

AER Returns Contact Position| Executive Technician

AER Returns Contact Telephone Number|058 22063

AER Returns Contact Mobile Phone Number|{086 8307065

AER Returns Contact Fax Number|058 45606

Production Volume 0.0

Production Volume Units 0

Number of Installations 0

Number of Operating Hours in Year 2145
Number of Employees 0

User Feedback/Comments

Web Address | www.waterfordcoco. ie

2. PRTRCLASS ACTIVITIES

[Activity Number Activity Name




4.1 RELEASES TO AIR

SECTION A: SECTOR SPECIFIC PRTR POLLUTANTS

RELEASES TO AIR

POLLUTANT METHOD
Method Used
No. Annex I Name M/C/E_[Method Code [Designation or Description

USEPA Landgem model
01 Methane (CH4) © OTH version 3.02

USEPA Landgem model
03 Carbon dioxide (CO2) © OTH version 3.02

USEPA Landgem model
07 Non-methane volatile organic compounds (NMVOC) © OTH version 3.02

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

SECTION B : REMAINING PRTR POLLUTANTS
RELEASES TO AIR
POL LUTANT METHOD
| | Method Used
Name M/C/E_[Method Code |Designation or Description

No. Annex||

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

SECTION C: REMAINING POLLUTANT EMISSIONS (As required inyour Licence)

RELEASES TO AIR

POLLUTANT METHOD
Method Used
Pollutant No. Name M/C/E_|Method Code |Designation or Description

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

Additional Data Requested from Landfill operators

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

Landfill: Tramore Waste Disposal Site
Please enter summary dataon the
quantities of methane flared and / or
utilised Method Used
Designationor
T (Total) kg/Year M/C/E Method Code Description
Total estimated methane generation (as per] USEPA Landgem model
site model) 1017000.0 © OTH version 3.02
Methane flared 503415.0 © OTH Assumed 50% capture and
Methane utilised in engine/s 0.0
Net methane emission (as reported in Section|
A above) 513585.0 © OTH Assumed 50% capture and
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QUANTITY

Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year |F (Fugiive) KG/Year

513585.0 513585.0 0.0 0.0
2790000.0 2790000.0 0.0 0.0

43710.0 43710.0 0.0 0.0

| QUANTITY |

| Emission Point 1 T (Total) KG/Year A (Accidenta) KG/Year |F(Fugitive) KG/Year
0.0 0.0 0.0 0.0

QUANTITY

Emission Point 1 T (Total) KG/Year A (Accidenta) KG/Year |F (Fugitive) KG/Year
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4.2 RELEASES TO WATERS | PRTR# : W0075 | Facility Name : Tramore W aste Disposal Site | File

SECTION A: SECTOR SPECIFICPRTR POLLUTANTS Data on ambientmonitoring of storm/surface water or groundw at
RELEASES TO WATERS
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QUANTITY

Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year |F (Fugitive) KG/Year
0.152 0.152 0.0 00
0.0 0.0 0.0 0.0
9823.0 9823.0 0.0 0.0
0.79 0.79 0.0 0.0
0.15 0.15 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
56.3 56.3 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.52 0.52 0.0 0.0
0.0 0.0 0.0 0.0
3594.0 3594.0 0.0 0.0
789 789 0.0 0.0
0.0 0.0 0.0 0.0
159 159 0.0 0.0
0.0 0.0 0.0 0.0




Product of measured
average leachate

concentration and
Estimate calculated leachate flow
* Select a rowby double-clicking on the Pollutant Name (Column B) then click the delete button
SECTION B : REMAINING PRTR POLLUTANTS
RELEASES TO WATERS
Method Used

Method Code | Designation or Description
Product of measured
average leachate
concentration and

Estimate calculated leachate flow
Product of measured
average leachate
concentration and

Estimate calculated leachate flow
Product of measured
average leachate
concentration and

Estimate calculated leachate flow
Product of measured
average leachate
concentration and

Estimate calculated leachate flow

* Select a rowby 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

Method Used
Method Code | Designation or Description
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159 1.59 0.0 0.0
0.0 0.0 0.0 0.0

QUANTITY
Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year |F (Fugitive) KG/Year
0.002 0.002 0.0 0.0
0.002 0.002 0.0 0.0
0.01 0.01 0.0 0.0
0.084 0.084 0.0 0.0

QUANTITY
Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year |F (Fugitive) KG/Year
0.0 0.0 00 0.0
0.0 0.0 00 0.0
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4.3 RELEASES TO WASTEWATER OR SEWER

SECTION A: PRTR POLLUTANTS
OFFSITE TRANSFER OF POLLUTANTS DESTINED FOR WASTE-WATER TREATMENT OR SEWER

POLLUTANT METHOD
Method Used
No. Annex | Name M/C/E Method Code [Designation or Description |Emission Point 1

0.0
* Select a row by double-clicking on the Pollutant Name (Cdumn B) then click the delete button

SECTION B : REMAINING POLLUTANT EMISSIONS (as required in your Licence

OFFSITE TRANSFER OF POLLUTANTS DESTINED FOR WASTE-WATER TREATMENT OR SEWER

POLLUTANT METHOD
Method Used
Pollutant No. Name M/C/E Method Code |Designation or Description |Emission Point 1

0.0

QUANTITY |

|T (Total) KG/Year |A (Accidental) KG/Year

F (Fugitive) KG/Year
0.0 0.0 0.0
QUANTITY
T (Total) KG/Year A (Accidental) KG/Year |F (Fugitive) KG/Year
0.0 0.0 0.0
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4.4 RELEASES TO LAND

SECTION A: PRTR POLLUTANTS

RELEASES TO LAND

POLLUTANT METHOD
Method Used
No. Annex|I Name M/C/E Method Code Designation or Description |Emission Point 1

0.0
* Select a rowby 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

POLLUTANT METHOD
Method Used
Pollutant No. Name M/C/E Method Code | Designation or Description |Emission Point 1
0.0
QUANTITY
|T (Total) KG/Year A (Accidental) KG/Year
0.0 0.0

QUANTITY

T (Total) KG/Year A (Accidental) KG/Year
0.0 0.0
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5. ONSITE TREATMENT & OFFSITE TRANSFERS OF WASTE

Method Used

Waste

European Waste Quantity Treatment Location of
Transfer Destination Code Hazardous T/Year Description of Waste Operation |M/C/E |Method Used Treatment
Within the Country 17 02 02 No 3.28 Fat Glass R5 M Weighed Offsite in Ireland
Within the Country 17 04 07 No 14.22 Scrap Mixed Metals R5 M Weighed Offsite in Ireland
Within the Country 17 02 01 No 29.82 Timber R5 M Weighed Offsite in Ireland
Within the Country 17 01 07 No 27.28 Construction Rubble R5 M Weighed Offsite in Ireland

Large househadd Items such as carpets,

Within the Country 20 03 01 No 126.68 linoleum, matresses etc D1 M Weighed Offsite in Ireland
To Other Countries 16 02 11 Yes 2.16 Fridges R4 M Weighed Abroad
To Other Countries 16 02 13 Yes 49.14 Washing Machines, Dryers etc. R4 M Weighed Abroad
To Other Countries 16 02 09 Yes 4.54 Televisions, monitors R4 M Weighed Abroad
To Other Countries 16 02 11 Yes 0.1 Flourescent Lamps R5 M Weighed Abroad
Within the Country 15 01 01 No 57.14 Mixed Dry Recyclables R3 M Weighed Offsite in Ireland
Within the Country 04 02 22 No 1.7 Textiles R5 M Weighed Offsite in Ireland
Within the Country 13 02 06 Yes 0.8 Waste Engine Oil R9 M Weighed Offsite in Ireland
Within the Country 16 06 01 Yes 0.28 Batteries R6 M Weighed Offsite in Ireland
Within the Country 08 01 21 Yes 1.28 Waste Paint and Varnish D5 M Weighed Offsite in Ireland
Within the Country 16 05 04 Yes 0.14 Aerosols D5 M Weighed Offsite in Ireland
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Name and Licence / Permit
No. of Recoverer / Disposer /

Address of Recoverer /

Name and Address of Final
Destination i.e. Final
Recovery / Disposa Site
(HAZARDOUS WASTE

Licence / Permit No. of Final
Destination i.e. Final
Recovery / Disposal Site
(HAZARDOUS WASTE

Broker Disposer / Broker ONLY) ONLY)
Mr. Binman Suir Island, Clonmel, Co.
WCP/KK/022(A)/05 Tipperary
Mr. Binman Suir Island, Clonmel, Co.
WCP/KK/022(A)/05 Tipperary
Mr. Binman Suir Island, Clonmel, Co.
WCP/KK/022(A)/05 Tipperary
Mr. Binman Suir Island, Clonmel, Co.
WCP/KK/022(A)/05 Tipperary
Mr. Binman Suir Island, Clonrmel, Co.
WCP/KK/022(A)/05 Tipperary

KMK Metals Recycling -
WCP/KK/069(A)/06

KMK Metals Recycling -
WCP/KK/069(A)/06

KMK Metals Recycling -
WCP/KK/069(A)/06

KMK Metals Recycling -
WCP/KK/069(A)/06

Waterford County Council -
EPA Licence 189-1

Cookstown Textile Recyclers -

ROC 1929 Carrier/Broker

ENVA Ireland

ENVA Ireland

ENVA Ireland

ENVA Ireland

Cappincur Industrial Estate,
Daingean Road, Tullamore,
Co. Offaly

Cappincur Industrial Estate,
Daingean Road, Tullamore,
Co. Offaly

Cappincur Industrial Estate,
Daingean Road, Tullamore,
Co. Offaly

Cappincur Industrial Estate,
Daingean Road, Tullamore,
Co. Offaly

Materials Recovery Facility,
Shandon, Dungarvan, Co.
Waterford

Magherlane Road,
Randalstown, Co. Antrim

Clonmanim Industrial Estate,
Portlaoise, Co. Laois

Clonmanim Industrial Estate,
Portlaocise, Co. Laois

Clonmanim Industrial Estate,
Portlaoise, Co. Laois

Clonmanim Industrial Estate,
Portlaocise, Co. Laois

Various International
Locations

Various International
Locations

Various International
Locations

Various International
Locations

Clonmanim Industrial Estate,
Portlaoise, Co. Laois

Clonmanim Industrial Estate,
Portlaoise, Co. Laois

Clonmanim Industrial Estate,
Portlaoise, Co. Laois

Clonmanim Industrial Estate,
Portlaoise, Co. Laois

Not available from carrier

Not available from carrier

Not available from carrier

Not available from carrier

WCP/KK/059(A)07

WCP/KK/059(A)07

WCP/KK/059(A)07

WCP/KK/059(A)07
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