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1 Introduction

1.1 IPPC Licence Number: PO607-02

1.2 Name and Location

Electricity Supply Board
Tarbert Generating Station
Tarbert

Co. Kerry

This licence underwent a transfer of ownership on the 8" of January 2009. The License was transferred to
Endesa Ireland Limited. However during 2008 ESB were the owners of this licensed facility.

1.3 Description of Activities
“The production of energy in combustion plant, rated thermal input of which is greater than 50 MW”".

Tarbert Station has four generating units, giving a total electricity generating capacity of 626 MWe. All of
these units are conventional steam generating units.

Generating units 3 and 4 have capacities of 256 MWe, while units 1 and 2 both have capacities of 57 MWe.
Each unit is independent and consists of a boiler, steam turbine and auxiliary plant.

The station is fired on Heavy Fuel Oil (HFO) which is shipped directly to site and stored in the station’s
own oil farm areas. Gas Oil is used as a start-up fuel.

1.3.1 Running Regime in 2008

This report covers Environmental activities for the period of January to December 2008. During this time a
number of generating units had maintenance outages where the units were not running.

Unit 1: This generating unit which is rated at 57MW ran for a total of 1110 run hours during 2008 which is
not a significantly different load factor compared to the previous year. This equates to a total of 6.6 weeks
on load out of a possible 52. This unit generated a total of 28763 MW during 2008. These 57MW units tend
to have a low load factor and only run when the system requires. This unit was on annual overhaul from the
10" to the 17" of May 2008.

Unit 2: This generating unit which is rated for 57MW ran for a total of 454 hours during 2008. This relates
to 2.7 weeks on load operation and a total of 12450MW’s generated. This unit had a significantly reduced
load factor during 2008 which translated to limited running in response to system demand. This unit was
also on annual overhaul from the 10" to the 17" of May 2008.

Unit 3: This 256MW rated unit ran for a total of 5180 run hours in 2008 and generated a total of, 527510
MW hrs. Unit 3 operated for a total of 31 weeks out of a possible for 52. Unit 3 was on Annual Over-Haul
between the 17" of July to the 31% of July. Due to the way the electricity system is operated this unit is
called on as required to meet system demands and tends to have a very low load factor at night time.

Unit 4: This unit which is also rated at 256MW ran for a total of 6286run hours and generated a total of
653615 MW hrs during 2008. This unit ran for a total of 37 weeks out of 52. Unit 4 was on Annual Over-
Haul from 9" of August to the 23" of August. This unit is also run based on system demands and has a very
low load factor at night.



1.3.2 EPA Audits 2008

During 2008 there were no audits conducted on site. The Agency did visit the site on a number of
occasions in relation to the Divestment issues and the requested Technical amendments to the
licence.

No non-conformances were raised during 2008

1.4 Environmental Policy 2008

Tarbert Generating Station is part of ESB Power Generation. It produces a maximum of 626 MW
of Electricity from steam generation plant utilising residual oil as fuel. The plant is situated on
the Shannon Estuary in an area encompassing designated Natural Heritage Areas (NHA) which
are of environmental importance.

We the management and staff at Tarbert, believe that:

- the protection of the environment is an integral part of good business practice.

- we must produce electricity with the minimum impact on our neighbours and be responsive
to the public in relation to our operations.

- we must be committed to the minimisation of waste production and to the safe and efficient
disposal of that which is produced.

- we must produce electricity from our plant as efficiently as possible, by optimising the plant
operation and minimising losses.

To this end we will:

- establish and regularly review environmental performance standards for our business to
ensure full compliance with ESB Standards and E.U., National and Local Legislation on
the Environment.

- develop and regularly review management processes, operational procedures and audit
capabilities to ensure that the systems put in place to prevent environmental damage
function effectively.

- put in place systems to reduce the production of waste and to monitor and ensure the safe
disposal of that waste which is produced.

- put in place systems and equipment which minimise the risk of environmental accidents.

- draw up emergency response plans and in conjunction with local and national authorities,
ensure an emergency response capability to deal with accidental pollution.

- ensure that our suppliers of goods and services are considerate of the environmental impacts
of their dealings with Tarbert by advising them of ESB's environmental policy and our
expectation that they conform with all relevant environmental legislation.

- seek to actively promote environmental awareness amongst staff and to foster among all
employees at all levels an individual sense of responsibility for the environment and the
need to be alert to potential sources of pollution in our operations.

- regard the achievement of Tarbert's annual environmental targets and objectives as a line
management responsibility requiring personal commitment from all staff.

- provide the necessary training and support for staff to carry out their environmental role.

- review our environmental objectives and targets at regular intervals in order to ensure
continued



improvement in environmental performance.

- consider environmental concerns at an early stage in project planning.

- report on our performance in environmental matters to staff, the authorities and other
interested parties.

- respond swiftly to all complaints on environmental matters.

Compliance Issues
Ensure compliance with the terms and conditions of our IPPCL, all other relevant legal

requirements and conformance with all relevant in-house standards and procedures relating
to environmental protection with proper monitoring and control systems in place.

Environmental Awareness
Actively promote environmental awareness among staff through communication and
training programmes and takes into account the impacts on and concerns of the local

community.

Auditing and Reporting

Conduct regular internal and external audits to assess the level of performance and
compliance with the environmental requirements of the company and regulatory bodies.
Report, as appropriate, to staff, regulatory bodies and other interested parties.

Review
Carry out regular reviews of environmental policies and practices and keep abreast of any

changing legislation or technology.

This policy has Corporate Body endorsement.

Signed:
Gerry Crean, Station Manager




1.5 Environmental Management Structure and Responsibility

Environmental Management is fully integrated into all aspects of management on site. The
management structure is shown in figure 1. Those marked in green have a significant
environmental role within the station. The Environmental Co-ordinator is responsible for the co-
ordination of all environmental activity at the station. The Environmental Co-ordinator works
with the management team and environmental management group to ensure that;

e The station complies with or betters the requirements of any environmental provisions
specified under its IPPC licence, other licences, planning permission and environmental
legislation.

e The Station’s EMS is operated and maintained to the required 1SO14001 standard.

o By way of audit and review cycle, the EMS is effective, is adaptive to changing
circumstances and is delivering continuous improvement.



Fig 1: Company Organisation Chart for Environmental Management
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2.0 Emissions - Summary Information
2.1 Emissions to Water

Emissions to water;

Schedule 2 (i) of Tarbert’s IPPC Licence sets out the requirement to monitor Emissions to Water
having regard to Licence Conditions 3 and 6. In Tarbert there are eight licensed process water
emission points which are currently labelled as:

e SWS5 Boiler Blowdown Units 1 and 2 — quarterly monitoring

o SW6 Boiler Blowdown Units 3 and 4 — quarterly monitoring

o SW7 Boiler House drains Units 3 and 4 — quarterly monitoring

e SWS8 Neutralised water treatment effluent- continuous monitoring pH and flow
o SW26 Engine room drains — quarterly monitoring

e SW29 Condenser cooling water- continuous monitoring AT

e SW33 Cooling water screen wash water — quarterly monitoring

e SW34 Cooling water screen wash water — quarterly monitoring

Schedule 2 (iii) Also requires monitoring of foul drain emission points SW10 and SW24 on a
quarterly basis.

Schedule 4(i) Requires quarterly monitoring of surface water discharge points SW3, SW9, SW12,
SW15, SW16, SW17, SW19, SW20, SW22, SW23, SW25, SW30, SW31 and SW32.

Note: SW 6 and SW 7 descriptions are reversed as outlined in the 2005 AER. As
part of the drains rationalisation programme which was carried out during 2006 all
of the above discharge points and all of the non process drains have been re-labelled
during 2008. The re-labelled discharge points are named as follows:

Location Reference  Formerly

Location Description

SEl1&Intl SW 2 Reservoir & Canteen
SE2&Int2 SW3&Int2 Diesel Bund
PE1&Int4 SW5&Int4 Blowdown Unit 1 & 2
PE2 & Int6 SWE &Int6 Unit3 &4

PE 3 SW7 Blowdown Unit 3 & 4
PE 4 SW8 W.T.P.

SE3&Int7 SWO&Int7 WTP & Boiler Building
FE1 SW 10 Effluent Plant No. 1
PE5&Int8 SW12 & Int 8 Chemical Storage Bund
SE4 &Int1l SW 15 &Int 11 Island Tank Farm

SE5S SW 16 Open Area

New SW 17/18 & Int
SE6 & Int19, 12, 12, SW 19 & Int 13

13, 14 SW 20 & Int 14 Mainland Tank Farm



Septic Tank Private

FE2 SW 21 Dwelling

SE7 & Int 15, 18 SW 22 & Int 15 No 1 220KV Compound
SE8 & Int 16 SW 23 & Int 16 No 2 220KV Compound
FE 3 SW 24 Effluent Plant No. 2
SE9 & Int 17 SW 25 & Int 17 Island Pumphouse

PE6 & Int9 SW26&Int9 Engine Room

FE4 SW 28 Septic Tank Mech

PE 7 SW 29 Condenser Cooling Water
SE 10 SW 31 110 KV Compound

SE 11 SW 32 Hydrant Pumphouse

PE 8 SW 33 Screen Wash No 1

PE9 SW 34 Screen Wash No 2

FE5 SW 35 Sewage Gate

FE6 SW 36 Sewage Jetty

FE7 New Irish Lights Site - Foul
SE 12 SW27 Mechanical Car Park

FE = Foul Effluent
PE = Process Effluent
SE = Surface Effluent

Tarbert Generating station has carried out the re-labelling of these discharge points, as outlined
above, during 2008. Attachment 1 shows an updated site discharge map showing the above listed
points.

Tarbert Generating Station request that the current IPPCL be amended to update the
discharge point references as proposed above. A communication is also being sent to the
Agency to formally request this Technical Amendment.



2.1.1 Continuous Monitoring- Process Drains

Emission Point Reference No. SW8 — Water Treatment Neutralisation Tank — Units

1,2,3and 4

pH (limit 6 -9.5 )and volume (200m°per hour) of discharge

2007 Monthly Avg. pH (m3/hr)

Monthly Avg. Flow

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sept

Oct

Nov

Dec

Fig 2: Monthly Average pH

SW 8 Max Monthly pH 2007
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Fig 3: Monthly Average Flow

SW 8 Monthly Average Flow (m3/hr) 2007
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pH and Flow:

The emission limit value for flow of 200m*/hr was not exceeded during the reporting period
(2008). Due to the fact that the maximum flow rate per hour was not exceeded, the maximum
volume to be emitted per day of 2000m® was adhered to. The total mass emission for flow form
this licensed discharge during 2008 was calculated to be 99280 m® which is within the permitted
mass emission of 730,000 m* (based on a daily figure of 2000m3 as per Schedule 2(i)).

The pH of the discharge from SW8 did not exceed the ELV range of between, 6 - 9.5. Both pH
and flow are measured on a continuous basis as per IPPC licence No. PO 607-02 and are alarmed
locally to prevent any discharge outside the permitted limits. The monthly average figures
graphed above show little variation from the 2006 or 2007 continuous monitoring results. The
trend line on both graphs indicates the consistent results throughout the monitoring period, which
is as expected for this discharge point.

Quarterly Monitoring Results of SW8

Parameter Emission Quarter 1 | Quarter 2 | Quarter 3 | Quarter 4
Limit 2008 2008 2008 2008

Ammonia (as N) 100Kg/day 0.5mg/l | 0.22mg/l | 0.18 mg/l | 0.24 mg/l
(mg/l)
Suspended Solids 100 my/I <20 <2 <2 25
(mg/l)
Iron (Boiler 5 mgl/l 0.29 0.4 <0.1 0.265
Wash) (mg/l)
Vanadium (Boiler 5 mg/l 0.008 0.025 0.003 0.02
Wash) (mg/l)
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The effluent is analysed for Iron and Vanadium in conjunction with the analysis of the WTP
sump discharge results. These parameters were well within the ELV’s outlined in the licence.

The emission limits for SW8 were not exceeded during this reporting period January to December
2008. The mass emission for Ammonia was calculated to be 113.18 Kg for 2008. This
calculation is based on the average ammonia discharge by the annual flow. The permitted mass
emission is 100kg/day or 36500kg per annum.

The mass emission of suspended solids was calculated to be 3077.7 Kg for 2008 (equates to 8
kg/day). This is within the permitted mass emission of 18kg/day or 6570Kg per annum.

Emission Point Reference Number: SW29 Condenser Cooling Water
Temperature

Continuous monitoring of the temperature rise between the condenser cooling water intake and
common outfall has been in place since the March 2003. The continuous monitor for this
parameter is located in the control room at Tarbert and is alarmed at the ELV limit of 12.5 °C.

The maximum monthly temperature differentials for 2008 are tabulated below. The ELV for delta
T is 12.5°C (98% ile of hourly values over a year) with a maximum of 15 °C. Fig 4 Shows a
graph of the Monthly average CW temperature rise for 2008:

Station Average AT

Month 2004 2005 2006 2007 2008
Jan 5 6 5.9 6

Feb 5.5 5 5.8 6

March 5 5.5 6 6.1

April 6 7 7.1 7.15

May 6.87 7.24 7.5 7.4

June 7 6.68 7.6 7.8

July 7.7 7.9 8 8.2

Aug 8 8.32 8.89 8.4

Sept 7 8.89 8.9 8.99

Oct 10 9.70 10 10.01

Nov 8.8 9 9.6 9.8

Dec 8 8.11 8.8 8.6
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Fig 4: Monthly Average Temperature Rise

Monthly Average Temperature Rise 2004 - 2007
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Comment

The monitoring of the condenser cooling water temperature differential for the period January
2007 to December 2008 indicates no excursions above the IPPC Licence limit of 12.5°C (98%ile
of hourly values over a year - 15°C max), for this monitoring period. Temperature differential
figures for this reporting period are fairly typical and do not indicate any significant changes from
expected trends. When compared to 2005, 2006 and 2007 figures it is clear to see the strong
correlation between the monitored results. This indicates that there is very little variation in
temperature rise across the station.

Flow:

The maximum permissible volume to be emitted in any one day of 2,491,200 m*and the
maximum rate per hour of 103,800 m® have not been exceeded in this reporting period.

The capacity of the six CW pumps at Tarbert is such that the maximum flow possible 91,000
m®hour so therefore it is not expected that the limit of 103,800 m® per hour will be breached.

Although flow is not measured on a continuous basis operations staff are aware of the maximum
rating of the CW pumps and are also aware of the number of pumps that are running at any given
time. Based on this information it is always possible to calculate the maximum flow rate in

3
m°/hour.

Chlorine (Weekly monitoring required):

Weekly grab samples are taken for chlorine analysis of the condenser cooling water (SW29). The
results are tabulated below. The emission limit value of 0.5mg/I has not been exceeded in this
reporting period.
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Total Total Total Total Total
Week | Chlorine | Week | Chlorine | Week |Chlorine | Week | Chlorine | Week | Chlorine
no. (mg/l) no. (mg/l) no. |(mg/l) no. (mg/l) no. (mg/l)
1 nil 13 |nil 25 nil 37 nil 49 nil
2 |nil 14 |nil 26 nil 38 nil 50 nil
3 |nil 15 |nil 27 nil 39 nil 51 nil
4 Inil 16 |nil 28 nil 40 nil 52 nil
5 nil 17 |nil 29 nil 41 nil
6 [nil 18 |nil 30 nil 42 nil
7 |nil 19 |nil 31 nil 43 nil
8 [nil 20 |nil 32 nil 44 nil
9 nil 21 |nil 33 nil 45 nil
10 |nil 22 |nil 34 nil 46 nil
11 nil 23 |nil 35 nil 47 nil
12 |nil 24 |nil 36 nil 48 nil

The limit for Chlorine at SW 29 is 0.5mg/I

2.1.2 Quarterly Monitoring SW5, 6, 7, 26,

33, 34 (Process Drains)

The tables below show quarterly monitoring results for the process drains listed above. None of

the quarterly monitoring results exceed the stated Emission Limit Values. Where NS has been
entered in the tables this means that No Sample was available on the day that monitoring was

conducted. Some discharge points will have no flow when the plant is not running (process
drains) or in dry conditions (surface water drains).

SW5 Boiler Blowdown Ul and U2

Date Oils Orhto- pH Ammonia
phosphate (As N) (mg/l)
(P)

Emission 20 mg/I 4 mg/l 6-10 1

Limit Value

Quarter 1 NS NS NS NS

2008

Quarter 2 NS NS NS NS

2008

Quarter 3 NS NS NS NS

2008

Quarter 4 NS NS NS NS

2008

Emission limits were not breached during the reporting period. The fact that NS was recorder for
each quarter of 2008 has highlighted a problem with the sample point. The end point of this

discharge is affected by tides and it’s actual point of discharge is difficult to locate due to rock

armouring along the shore. ESB Tarbert proposes to sample from the outlet of the interceptor
associated with this discharge point during 2009 rather than at the end point of the

discharge pipe.
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SW 6 Boiler House Drains

Date Oils
Emission 20 mg/I
Limit Value
Quiarter 1 Clear
2008

Quarter 2 Clear
2008

Quarter 3 Clear
2008

Quarter 4 Clear
2008

Emission limits were not breached during the reporting period. During the weekly visual
inspections of this discharge point no oil was seen to be present.

SW6 Boiler Blowdown U3 and U4: Quarterly Monitoring

Date pH Ammonia
(As N) (mg/l)

Emission 6.0-9.0 1.0 mg/l

Limit Value

Quarter 1 6.7 NIL

2008

Quarter 2 6.3 NIL

2008

Quarter 3 6.3 NIL

2008

Quarter 4 7.4 0.15mg/l

2008

Emission limits were not breached during the reporting period.



SW 26 Engine room drains

Date Oils pH Ammonia
(As N) (mg/l)

Emission 20 mg/I 6-10 1

Limit Value

Quarter 1 NS NS NS

2008

Quarter 2 NS NS NS

2008

Quarter 3 NS NS NS

2008

Quarter 4 NS NS NS

2008

Emission limits were not breached during 2008. No sample was obtained from the discharge pipe
due to mixing with sea water at this point. ESB Tarbert proposes to take a sample from the
third chamber of the interceptor associated with this discharge point. A mixed sample at the
outlet will also be taken for comparative purposes. This will be reflected in the monitoring
results for 20009.

SW 33 and SW34 Cooling water screen wash.

Emission limits were not breached for SW33 and 34 during 2008. The Sodium Hypochlorite
dosing system was commissioned in May 2007 and ran intermittently during the summer months.
However technical difficulties with this injection system meant that the dosing level was minimal
when it was in service and also that the system was out of service for a large portion 2007. The
system also failed to run successfully during 2008 and this is reflected in the monitoring results
for 2008.

Date Chlorine
(mg/l)

Emission 1.0 mg/I

Limit Value

Quiarter 1 Nil

2008

Quarter 2 Nil

2008

Quarter 3 Nil

2008

Quarter 4 Nil

2008

In conjunction with monitoring carried out by ESB Tarbert the EPA visited the site, for
the purpose of water discharge monitoring, a total of seven times during the reporting
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period. On each of these occasions samples were obtained and the analysis results were
found to be in compliance with the licence discharge limits.

The results obtained by EPA monitoring showed a strong correlation with the results
obtained by ESB Tarbert. Parameters such as pH, mineral oils, ammonia, TOC and
suspended solids as determined by the EPA, were in most cases identical to the stations
quarterly results as recorded above and indicated full compliance with licence discharge
limits. Appendix 1 contains copies of all EPA monitoring results for water discharges
from Tarbert during 2008.

2.1.3 Quarterly Monitoring Surface Water Discharge (Schedule 4 (i))

Schedule 4 (i) requires Surface Water discharge monitoring points to be monitored on a quarterly
basis for pH and COD. A weekly visual inspection for oil is also required. Appendix 2 contains
tables showing all monitoring results for SW3, 9, 12, 15, 16, 17, 19, 20, 22, 23, 25, 30, 31 and 32
recorded in 2008.

No exceedences occurred at any of these licensed discharge points in 2008.

There are elevated temperature values at SW6. Although no temperature ELV applies at this
discharge point it is clear that this temperature is due to plant blowdown. This is an unavoidable
temperature rise at this process drain which is directly related to the running of Units 3 and 4.

2.2 Ambient Surface Water Monitoring

Ambient surface water monitoring points ASW1 and ASW?2 are monitored on a quarterly basis as
per Schedule 4 (iii) of IPPC licence no. P0607-02. Below are the results that were obtained for
2008:

Quarter 1

Stream Analysis Quarter 1 2008 Stream Analysis Quarter 1 2008
ASW1 ASW?2

BOD (mg/l) 4 BOD (mg/l) <4
Ammonia (as N) (mg N/I <0.1 Ammonia (as N) (mg N/I <0.1
Nickel (ug/l) <5 Nickel (ug/l) <5
Iron (ug/l) 317 Iron (ug/l) 176
Zinc (ug/l) 8 Zinc (ug/l) 15
Vanadium (ug/l) <5 Vanadium (ug/l) 150
Lead (ug/l) <5 Lead (ug/l) <5
Cadmium (ug/l) <0.5 Cadmium (ug/l) <0.5
Conductivity (uS/cm) 375 Conductivity (uS/cm) 1021
pH 6.8 pH 6.9

Comments:

The Iron figures recorded at ASW1 and 2 during quarterl 2008, although elevated, are
expressed in ppb. These figures are well below the EPA interim guideline value for
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Surface water (EQS’s) of 1.0 mg/l so therefore are not a cause for concern (“Towards

Setting Guideline Values for the Protection of Groundwater in Ireland”)

Conductivity figures are associated with mixing at this monitoring location with sea

water.

All of the other reported parameters are well within the interim guideline values as
outlined by the Agency. Although a limit for vanadium has not been outlined in the
interim guidelines set by the EPA, the recorded figure at both ASW1 and ASW?2 is

insignificant.

Quarter 2
Stream Analysis Quarter 2 2008 Stream Analysis Quarter 2 2008

ASW1 ASW?2

BOD (mg/l) BOD (mg/l) 4
Ammonia (as N) (mg N/I Ammonia (as N) (mg N/I 1.9
Nickel (ug/l) Nickel (ug/l) <50
Iron (ug/l) Iron (ug/l) 3700
Zinc (ug/l) Zinc (ug/l) 129
Vanadium (ug/l) No sample Vanadium (ug/l) 511
Lead (ug/l) Lead (ug/l) 3700
Cadmium (ug/l) Cadmium (ug/l) <1
Conductivity (uS/cm) Conductivity (uS/cm) 7335
pH pH 8.4

Comments:

There was no sample available at ASW1 when the Quarter 2 samples were being taken.
This can occur due to weather conditions. The sample that was taken at ASW2 would
therefore have been stagnant and this may have influenced the monitoring results.

Both Lead and Iron figures recorded at ASW?2 are elevated. Vanadium and conductivity
figures are also higher than during Q1. The elevated values may be due to sampling

conditions.

Recorded values, although elevated in some cases, are expressed in ppb. The Fe figure
relates to 3.7 ppm, which is above the interim guideline value of 1 mg/l (“Towards
Setting Guideline Values for the Protection of Groundwater in Ireland”). The interim
guideline value for lead is 0.01 mg/l. The recorded value at ASW 2 is above this
guideline value. However lead values recorded during Q1 and Q3 monitoring indicate
that the recorded values are well below the guideline value. The figure recorded during
Q2 may be spurious or due to monitoring condition. Again conductivity figures are
associated with mixing at this monitoring location with sea water.

All other recorded values are typical results for this monitoring point and are within
guideline values as outlined in the EPA guidance document.




Quarter 3

Stream Analysis Quarter 3 2008 Stream Analysis Quarter 3 2008
ASW1 ASW?2
BOD (mg/l) BOD (mg/l) <4
Ammonia (as N) (mg N/I Ammonia (as N) (mg N/I 0.06
Nickel (ug/l) Nickel (ug/l) 3
Iron (ug/l) Iron (ug/l) 0.3
Zinc (ug/l) Zinc (ug/l) <1
Vanadium (ug/l) No sample Vanadium (ug/l) 37
Lead (ug/l) Lead (ug/l) <1
Cadmium (ug/l) Cadmium (ug/l) <0.5
Conductivity (uS/cm) Conductivity (uS/cm) 378
pH pH 7.4
Comments:

There was no sample available at ASW1 when the Quarter 2 samples were being taken.
This can occur due to weather conditions. The sample that was taken at ASW2 would
therefore have been stagnant and this may have influenced the monitoring results.

All values recorded are within the guideline values outlined in the document “Towards
Setting Guideline Values for the Protection of Groundwater in Ireland”. The Vanadium
values recorded here does appear to be lower that previous monitoring periods.

Quarter 4

Stream Analysis Quarter 4 2008 Stream Analysis Quarter 4 2008
ASW1 ASW?2

BOD (mg/l) <4 BOD (mg/l) <2.0
Ammonia (as N) (mg N/I) 0.22 Ammonia (as N) (mg N/I) 0.16
Nickel (ug/l) <5 Nickel (ug/l) 26.9
Iron (mg/1) 79 Iron (mg/1) 297
Zinc (ug/l) 16 Zinc (ug/l) 19
Vanadium (ug/l) <5 Vanadium (ug/l) 240
Lead (ug/l) <5 Lead (ug/l) 8
Cadmium (ug/l) <0.5 Cadmium (ug/l) 0.4
Conductivity (uS/cm) 361 Conductivity (uS/cm) 341
pH 7.2 pH 6.9

Comments:

The values recorded at ASW1 and ASW?2 are within the limits as outlined in the interim
guidance document issued by the EPA.

The figures recorded appear to be typical for these monitoring locations. The results

obtained during Q4 2007 are very similar to those obtained for the same period in 2007.
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General Comments:

The ambient water which is referred to in this section is a stream which flows through the
licensee’s land. Once it leaves the site the stream enters the Shannon estuary. ASW1 is
the point at which this ambient water source enters Tarbert’s site. ASW2 is the point at
which the stream leaves the site and enters the estuary.

At certain times of the year there is no flow in this stream so the sample may be taken
from a stagnant water source. Monitoring point ASW?2 is also susceptible to tidal
influence. This fact is represented in the conductivity figures expressed in the above
Tables. In general there is no significant change in the monitoring results between ASW1
and ASW2.

In general the figures which have been recorded at these monitoring points during 2004,
2005, 2006, 2007 and have showed little variations from year to year and tend to indicate
no significant changes in the last number of years.

Interim Guideline Values: “Towards Setting Guideline Values for the Protection of
Groundwater in Ireland”.

pH 6.5-95
Ammonia 0.15 mg/l
Iron 0.2 mg/l
Cadmium 0.005 mg/I
Nickel 0.02 mg/I
Zinc 0.1 mg/I
Lead 0.01 mg/I

No guideline values are outlined for BOD, Conductivity or Vanadium

Section 2.3 Bi-annual Groundwater Monitoring

Bi-annual groundwater monitoring was carried out as per IPPCL No PO607-02. The
results are tabulated below. No ELV’s have been set for groundwater conditions in the
licence, however the results below have been compared to the Interim Guideline Values
as presented by the EPA in the document, “Towards setting Guideline values for the
Protection of Groundwater in Ireland”.
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Phase 1 Bi-annual groundwater monitoring 2008

Borehole Name BH9 BH BH BH12 | RC1 Interim
10 11 Guideline
Ammonia ug/| 4.8 4.4 0.3 0.12 <0.1 0.15 mg/l
Arsenic ug/l 8.8 0.6 <0.2 <0.2 0.6 0.01 mg/l
Cadmium ug/I 1 14 0.7 1.3 1.9 0.05 mg/l
Conductivity 4400 5500 428 888 2080 1000
DRO mg/I <0.4 <04 | <04 <0.4 <0.4 Total
hydro
0.01 mg/l
Iron ug/I 17.8 7320 587 <8 <8 0.2 mg/l
Lead ug/I 8 10 <2 <10 <10 NO value
Mineral Oil mg/Il <0.4 <04 | <04 <0.4 <0.4 Total
hydro
0.01 mg/l
Nickel ug/| 2 93 | 134 6.5 <0.5 0.02 mg/Il
Nitrate mg/l 4 <0.5 0.8 0.6 1 25 mg/l
Nitrite mg/I 8 <1 <0.2 <0.2 <0.2 0.1 mg/Il
PAH <0.01 <0.01 | <0.01 | <0.01 <0.01 0.1
pH 6.9 6.2 59 5.9 7.2 6.5-9.5
Selenium ug/I <0.5 11 <0.5 0.9 <0.5 No Value
Vanadium ug/I| 2.16 3.8 2.38 1.34 1.93 No value
VOC ug/l <1 <1 <1 <1 <1
Zinc ug/l <0.01 | <0.01 | <0.01 | <0.01 <0.01 0.1 mg/Il

Phase 2 Bi-annual groundwater monitoring 2008

As part of the divestment process all groundwater on site was tested by URS. The
extensive investigation included normal groundwater monitoring wells, groundwater in
the area of the capped landfills and new monitoring wells. The extensive monitoring
carried out by URS covered soil and sediment sampling and water analysis also. All of
these monitoring results can be viewed in Attachment 3. The Q2 groundwater monitoring
results are tabulated below.
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ESB
Phase 2 Environmental Invesiigation
ESB Tarbert, Co. Kery

43341640

sland Area ]

Grounawater Anafytical Fesulis: Hydrocarbons

IUNOWEIEr | Groundwaler | GIounowaler | Groundwaler | Groundwaler | Groundwaler | Grounowaler | Groundweier
BH318 | BH 311 | BHAE | AC1 MW MW 1028
280008 | 280cDE | 2eCcle | ZCold 280K
UNITS MoL
L [ [ - - - - - - - -
L ] ] - - - - - - - -
L 0 ] - - - - - - - -
L ] - - - - - - - -
L ] - - - - - - - -
L ] - - - - - - - -
ugl w - - - - - - - -
Tatal Aromatics ugl m - - - - - - - -
Allphatcs
[CE-CE ugl 10 [ - - - - - - - -
CE-CB ugL (it - - - - - - - -
Ce-ci0 L m - - - - - - - -
C12 uplL il - - - - - - - -
C12-C16 L m - - - - - - - -
C16C21 ugl . - - - - - - - -
C21-C35 upl 0 m - - - - - - - -
Tatal Apnatics (MO) ugl 0 m - - - - - - - -
Tolsl T2H upl [ 0 - - - - - N N .
ugL 1 - - - - - - - -
oL B B B B B B B B
oL . . . B B B B B
oL B B B B B B B B
oL . . . B B B B B
oL B B B B B B B B
15V rianm Guideling Valus for Groundwater
IR - v
Mathod Detaction Limit
- Less than me MOL
na Mot Analysed
m No Value
Minesel Ol
NDP No Determination Possibie
Nowamber 2008 URS redand Lid.

Compiled byl
Checiad oy:RC

ESB
Phase 2 Environmeantal Inv estigation
ESB Tarbari, Co. Kery
49341640 [ [=land Araa |
Groundwater Analytical Resulis: Hydrocamons
1] Grounowater] Groungwater] Grounowater| Groundwaier [ Groundwater] Groundwaier
|__BAin_ | Bmi@ | MWWl | BAsi@ | Bdg | BHalE BHa0T
T08 | 240008 | 24008 | 540008 | JA0CEDS | 40008 | Po-0cDe | oa0o08 |
UHITS MDL
ugl 10 ] - - - - - - - -
ugl 0 [ - - - - - - - -
ugl il ™ - - - - - - - -
ugl ] ] - - - - - - - -
ugiL [0 ] - - - - 563 - - -
uglL [ ] - - - - - - - -
il 0 [ - - - - - - - -
ugl 0 [ - - - - 564 - - -
ugl ] ] - - - - - - - -
ugl [ 7] - - - - - - - -
ugl 10 il - - - - - - - -
ugl 0 [ - - - - - - - -
UL 0 [ - - - - - - - -
Ul 10 m - - - - - - - -
C21-Cas gL I ™ - - - - - - - -
Talal Alphalics (MO] T 0 ) - - - - N - - B
Tom 7o L 10 10 : : : e . -
BTEX
Berzane uglL o 1 - - - - - - - -
Taluers uglL [ 10 - - - - - - - -
e uglL o 10 - - - - - - - -
Tolal Xy lena ugl 0 0 - - - - - - - -
MTEE ugl 0 0 - - - - - - - -
BTEX ugl 1 [ - - - - - - - -

nitenm Guideling Valus for Groundwsler

IO S =/ oo

Mzthod Detaclion Limit
- Lass than e MOL

na Mot Ansfysed
m Mo Value
MO Mineral O
NDP No Detarmination Possibie
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Client: ESB
Project: Phase 2 Emvironmental Investigabion
Location: ESE Terbart, Co. Kemy
Job No: 49341640 [ Mainland Area |
Tabie 15: Groundwaber Analytical Results: Hydrocanons
Sampe Type Groundwaler | Groundwalsr | Grounowaler | Groundwaler] Groundwaber | Groundwaler
Sampke 10 BH 3 BH 24 BH 36 8H1 BHE MW 202
Dae 28-0cHIE 23-0-08 230008 24-0ct-08 24-0CHIE 24-Oct-08
— wrs | we “
Hydrocarbons
Aromascs
CE-C7 ugl 0 I - - - - HOP -
C7-CB ugl 0 i - - - - MNODP -
CE-C10 gl 0 [ - - - - MNOP -
C10-C12 uglL 10 i - - - - MOP -
IC12-G16 gL 10 [ - (] - - MNOP -
C1EC21 ugl 10 I - D024 - - MOF -
C21-C35 ugl 10 10 - - - - MOP -
Talal Aromatics ugl 0 I - [P E] - - HOP -
Aliphadcs
CE-CE ugl 0 i - - - - MNODP -
CE-CB ugl 10 (1] - - - - KOP -
iCe-C10 ugl 10 e - - - - KOP -
C10-G12 gL 10 (il - - - - MNOP -
C12-C16 Lol 10 il - - - - MOP -
CAEG2 ugl 10 i - - - - MOP -
C21-C35 L o (i - - - - MODP -
Tatal Aliphatics (MG L [ [itd - - - - MNOP -
Talal TEH uglL 0 10 - 0712 - - MOP -
BTEX
Berzana gL 10 1 - - - - MNOP -
Tokena uglL 10 10 - - - - NDP -
Elhylbernzena ugl 10 10 - - - - MOP -
Talal Xy lena ugl 0 10 - - - - HODP -
MTBE ugl 0 a0 - - - - MNODP -
BTEX ugl 10 [T - - - - KDP -
Cllent: ESB
Project: Phase 2 Emvironmentsl In estigabion
Lication: ESB Terbar, Co. Kerry
Job No: 43341640 | Island Area |
Tabie 18: Groundwater Anzlytical Resulis: PAHs
SampE Type rOUNCWEIET | Groundwaisr | GreUndwaier | GroUnewalar] Grounow Star| Groundw aler| Graunaw aler] Grounowales
‘Sampk 1D BH 309A BH 313 EH 211 BH 205 BC 1 WA 107 MY 102 MW 103
Dae 28-0ct0g | 28-Oct08 | 28-Oct0g 28-Oct-08 28-0ct0e 28-0c-08 28-0cH-0a 28-0c-08
— s | o n
PAHs
Nephinalene UL 0.0 - - - - - - - -
Acenaphifylens ugll (] [ - - - - - - - -
Acenaphinenes gL [ [ - - - - - - - -
Fluarena uglL (] [ - - - - - - - -
Phenarihrena gL [ [ - - - - - - - -
Antnracana ugiL 001 10000 - - - - - - - -
Fluaranihene L (] 1 - - - - - - - -
PyTENE UL 001 ™ - - - - - - - -
BerzofElenihrecans ugll (] [ - - - - - - - -
Chiry5ens gL [ [ - - - - - - - -
Benzo{b)- Berzoik) o .
fluoranthens"™ L 0.1 (.08 - B B - B - B B
BEnZo{ajoTends™ UL 0.01 0.01 - - - - - - - -
Ingien o1 23cdpy rane™ Uil 0ot 005 - - - - - - - -
Dibanzoiahianthracans L 0.1 w - - - - - - - -
Berzojphijperyene’* Uil 0ot 005 - - - - - - - -
Sum 6 PAHS YL - 01 - - - - - - - -
Tolal 16 EPA PAHS Ul 0.01 i - - - - - - - -
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Client:

ESH

Project: Phase 2 Envimnmental Invesligation

Location: ESB Terbar, Co. Kermy

Job No: 43341640 [ Isiand Areg

Tabie 18: Grouncwatar Anzlytical Resulls; PAHS

SampE Type Gouncwater | Groundwaler | Groundwaier | Groundwater| Groundaaber| Groundwaler | Grouncwaler | Groundwatar | Groundw atar
SampE 1D AC2 BHT B BHiZ | WWal | EHaie BH3 BHTIE | AR
Dae 24008 | 240CHIE | 240CEOR | 2F0CHOR | 4-OCHDR | 2#OCEDR | 240CHIE | PS0CHE | 2-O0-08
Parameser Unilts MDL n

PAHs

Naphinaleng gl 0o 0.104

Acenaphihylena gl 0o ] 0.0

Acenaphiheng gl 0o ] 0143

Fluarang uglL 0.0 i 0163

Phienanihrens gL 0.0 i [E]

Anihracana L (] 10000 0.023

Fluarantreng™ gL 0.0 1 -

PyrEne gL 0.0 i

Berma(lantracans gL 0.0 i

Chrysens gL 0.0 i

Berea(b}- Bemzoik) i \

fuoranthens™ gL w s

Berma(zimrens™ gL ] 0o

Indien o1 23cd)py rane gL 0.0 008

Dibenzo(shienthrecans gL 0.0 i}

Berea(ohiperyiens'* gL 0.0 008

Sum & PAHS uL - b -

Tatal 16 EPA PAHS uL 0o i (.663

Client: ESB

Project: Phasa 2 Emvironmental Investigabon

Location: ESB Terbarl, Co. Kemy

Joi No: 49341640 Mainiand Area |
Taitde 16: Groundwater Anahtical Resulis: PAHS

Sampie Type Groundwaler | Groundwaier | Groundwaler | Groundwaber] Groundwaler] Groundwatar
‘Sampke 1D BH 321 BH 24 BH 25 EH1 BHE AN 202
Diae 28-0OctD8 | 25-0OckDe | 28-OchoB 24-0ct-08 24-0ct0s 24-0ct-08
Paramesar Unilts MDL n

PAHs

Kaphthalene UL o - 0122 - - NOP -
Acenaphinylane UL [H]] i - 0.083 - - MNOP -
Acenaphthens gL 0 1] - 0.295 - - MOP -
Fluarana UL [H]] i - 0,106 - - MNOP -
Phenanthrena UL [H]] i - 0.148 - - MNOP -
Anthracana ug'l 0 10000 - 0.38 - - MOP -
Fluaranthena™ UL [H]] 1 - 0.0s - - MNOP -
PyTeng gL 0Lt [iT] - 0.024 - - MOP -
Berzo(ajenttracens ug'L 0.01 ™ - 0.3 - - NOFP -
Chrysena UL 0Lt i - 0.0 - - MNOP -
Berzo(b)-Berzoik) - .

toranthens™ ugL oo — i i i NDP i
Berzo(apyrens” gL 001 0.0 - - - NOP -
Ingenof1 23cdipy rene™ Uil 0Lt 005 - - - NOP -
Dibarroiah)anitracans uyl 0u01 Juid - - - NOP -
Benzo(ghijperyiens"* uglL 0.01 0.05 - - - - NDP -
'Sum & PAHS Uil - [FR| - s - - NOP -
Taolal 16 EPA PAHS UL Hg| I - 0835 - - MNOP -
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Client:

ESB

Project: Phasa 2 Emvironmeantal Investigation
Lacation: ESA Tarhart Ca. Kery
Job Ho: 43341640 | Iskand Araa
Tabie 17: Grounwalar Analylical Ansuls: Hoavy Malss
Sample Type Groundiater| Groundwatar| Grounowater| Grounawater | Groundwater| Groundwater | Groundwaler | Groundwaler
Samp 1D BHO0® | OHT0 | OHGTT | BHO06 | ACT | WWOT | MW | wwil
Dae TEOCHE | P00-08 | D30CH0R | P0G | ZHOGHDR | JB-0CH0E | Fe-Ockod | se-OcHe
Parzmeters UNITS MOL n
WEtEls
Anbmony mal ] ] 00 - 0.002
ATSaiC maL 0001 ] - Do | oo - - 1008 -
Barm malL [T [ 00 | O0@ | 0o | OboE | 00 | OQmen | o0t | ooed
Cadmium ML 00004 0005 - - - - - - - -
Cromim Mo n0T g il D002 | 0ol | oo | ook | oow | 0mE | 00w
ol malL i w i) - - - - - 0006 | 0008
Copper Mo n0T ITiE D00 | 00 | 0002 | Oo06 | oo | 0o | o0 | oo
Lead malL [ ] - - - - - - - -
Mercury maL D.0000G 001 - - - - - -
Molybaenum malL ] ] - 0OE | oon - 000 (] [
Nicke ML iy 00z D00z | 0oz | 0003 | 0oz | oo | 0o | 006 | o0og
Selenum Mo n0T 0 - 00k | 00m - - T I -
anadum maL i ] - il - i - 100 - -
i mal 00T o D00 | Ooe | 0014 | Oow@ | 0o | Oom | omE | oo
Clint: EsE
Project: Phase 2 Environmental Investigation
Locatian: ES@ Tarbart Ca. Keny
Job Ho: 49241640 End Area
Table 17: Grounawator Aneiytical Aesuls: Heavy Motes
Sampke Type Groundwaber| Groundwater| Groundwater| Groundwater | Groundwater | Groundwater | Groundwaler | Groundwaler | Groundwater
SampE 1D FCI_ | @M3l7 | BAIT | GAIZ | WWGDL | BRI | BAR | BABd | BHADI
Tlae 240CHD | OFOGHO0 | JE0GHGD | De0cHl | eOoHd | D4Oo-08 | DAOGHD | 70008 | ZFOCHI
Parametars UNS MDL “
Wetals
[Aniimany mgL I m 000
Arzanic Mgl [ [ - - - - - - - - -
Barim L [ [ 00T | _ooig i 00| o [ ose  H 105
(Caimium gL 0.000 000 - 00013 - - .00 - - - -
Chromium mgL [ [ 00 - - - - 00 | 0@ | oo 000
(Cotal mgL I m W8 | 00% | oo | Do | 00i - e | o -
Copper gL [ [ I | o0E | o - 001 [ -
Lead mgL [ [ - ] - - -
Mercury mgL D.00E 0.0 - - - - -
Malybdsnm mgL [T m - - - - - (T (] [
[ mgL (] 002 0017 | 0ol | 00w | 0mE | 008 | 00 - -
Eeenium Mgl [ m - 00 - - - 00 | o -
Vanadum mgL 0] w 006 | 00 | oo | O | 00 | o | 00 | 0w -
Zn: gl 001 [ 001 | 00 | o@ni | Omg | oon 001 LO0L | 001 | 0t




Client:

ESB

Project: Phase 2 Environmeantal Inv estigabion

Location: ESB Terbart, Co. Kerry

Job No: 49341640 Mainiand Area ]
Tabde 17: Groundwaber Analytical Resulis: Heavy Malsis

‘Sampie T‘ﬂ:e Grounaw aber| Grounow aber| Groundw ater | Grounow aler| Groundwaler | Groundwaler)
Sample 1D BH 321 BH 24 BH 26 BH1 BHE MW 202
Dae 260ct0B | 23-0c-08 | 29-0ct08 | 24-0ciH08 | 248008 | 24-Oct-0d
— wrs | wou n
[Metals

Anbmony mg'L 000 i} - 0L00 0L00 0001 0.003 0.001
Arsanic mg'L 000 (] 0.0 ouao2 - - - 0.001
Banum L 5001 o1 JCKCEN oo - 057 JE o015 |
Cadmium mg'L 00004 0006 - - - - - -
Chimmium mg'L 0,00 0.03 0006 [E] 0003 ()] 0.01
Coialt mg'L 000 i} 0L004 0L006 - - - 0.5
Copper mg'L 000 003 ouao2 ouao2 0L00 0,003 0.021 0.004
Lead mg'L 000 (] - - - 0001 0.002
Mercury mg'L [ 0001 - - - - - -

Moty bdanum mg'L 000 i} (T - - [l 0.013

Nickel mg'L 000 002 (T (T - (] 0026

Selenum mg'L 0,00 i} [T [T [T - - -
Vanadum mg'L 000 i} - - - 0881 1.411 0.006
Anc mg'L 000 01 (] [(E] LB - 01 0.063
Client: EZB

Project: Phase 2 Emironmentzl Invesbigation

Location: ES8 Tarbert, Co. Keamy

Job No: 40341640 | sland Area |
Tabde 18: Groundwaler Analylical Resuits- Various

SampE Type (SMLNOWSIET | GroUNWEIET | GroUNOWEIET | Groundweler | Groundweier | Groun dwaier| Grounowatar] Groundwater
Sampie 1D BH30EA BH 218 BH 211 BEH 306 RC1 MW 101 MW 102 MY 102

D 28-0ci0a | Ze-Ockde | 28-Oct0e | 28-OctDe | 28-OcH0E | 28-Oct0B | 23-OcH0E | 23-Dc-08

Parameser Unilts MDL

Anlons and Catlons

AlIminim mg/L 0002 0.2

Boron myL 0.003 i

Calcum ML 0.12 200

Chionde ™l 7 =

Fluarnida ML [K i

Iron myL 0.002 0.2

Potassium {Todal s K) myl 0.2 B

|Managanesa myl 0001 0.05

‘Sodum (Total 85 Na) myL 0.2 160

|Sulphate ma/L el 200

Alkalinily as CaCls myL 1 i

Total Hesdness &s Cally myL 1 200

Talal Dissohved Sollds {TDS) mgL B 1000

HUTENs

Ammonig” mgl 0257 016

Nilrate (as NO,) ML [E] 25

HIlrne (85 MO:) myL 0.08 01

Phosphaie myl 003 0.03

[Miscelianeaus.

Elacincal Conduciviy m&icm 0014

pH pH Units na w65 - <96

Aedox Potential my na [0}

Tolal Phienals mgl 0.01 0.0008

Talal Cyarida myL 0.08 001
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Client: EZB
Project: Phase 2 Environmentzl Invesbigation
Liocation: E=8 Tarbert, Co. Kamy
Job No: 40341640 [ sland Ares I
Table 18: Groundwater Analytical Resuits: Various
Sample Type | Groundwaler | Groundwster [ Groundwsier | Groundwaler | Groundwsler | Groundwaler | Groundwaler | Groundwaler | Groundwsier |
[Sampk 1D [ Atz | Brmmiy | Bl | BAiz | WWa0 | EBdSie | @ma | EBdaid | BH@al |
Dae F4-OctDd | PA-OctD8 | 24-DcEQE | 24#0CEDE | 540CH0E | 94-00-08 | 54-0ci0d | Po-OctDe | 99-0ckDE |
— Sy - |
| Anlons and Caslons
[AlIminiumi m L o2 02 0.003 0144 0025 - - - - [
Boron il 0.003 i 03 1
Caloum ML 012 700 ]
Chiande ML i 0
Fluonos ML [ 1
Ion ML o2 0.2
Potassum (Todal &5 K} mylL 0.2 6
Managaness ML 0001 0.0
[ Sodum (Total a5 N&) mglL 0.2 160
Sulphate gL E] 200
[Akalinity as CaCly mgflL 1 m
Tatal Hardness &s Calily mgl 1 200
Total Dissolved Sciids [TDS) gL [ 1000
[Husrients
Ammenia ML 0067 016
Wilrale (as WOy L (5 ]
NIlrfie (35 NOx) ML 0.06 (K]
Phosphale myL (=] 0.03
[Miscellansous
Elactrical Conduciwiey mS/cm [
BH PH Uinits na »65- <96
Redo Fobential my na i
[Toll Phencis ML [ 00006
[Tolal Cyarids gL 0.06 0.01
Cliant: =]
Froject: Phase 2 Enwircnmental imvesbgation
Location: ES8 Tarbest, Co. Kamy
Joby Ho: 49341640 Mairiand Aras |
Tabde 18: Grouncwaler Analylical Resulls. Vanous
Sample Typs Groundwaler | Groundwaler | Groundwaler | Groundwaler | Groundwater | Groundwaisr
Sample 1D BH 21 EH 24 BH 25 EH1 BHE MW202
D 29-Cct-0d | 3o-OctDe | 20-OctDe | 24-0ct08 | 24-0ct08 | 24-OcHlB
Parameser Unilts MDL
Anlons and Catlons
Alminium mg/L 0002
Boron mgL 0,003
(Caldum mgL 0.12
(Chignda mgL 1
Fluanda mgL 0.1
ron myL 0002
Potassum (Total &5 K) ML 0.2
Manapanesa mgL oo
‘Sodum (Toial a5 Na) mgL 0.2
Sulphate mgL 3
Alalinity as Cally mgL 1
Tolal Herdness &s Gatly mgL 1
Tolel Dissoked Sollids (TDS) mgL [
Hurrenss
Ammonia® mgiL 0.357
Nifrale [as NO,} mgL 0.3
Hilriie (85 NOs) mgL 0.06
Phosphaie mgL 0.03
[Miscelianeaus.
Elacinical Conductiviy m-S'cm 0014 0.5239 0473 0.402 [ 0306
pH pH Unils na =6.5-<9.5 725
Redox Potential my na I
Talal Pnenols mgL 0.0 0.000&
Talal Cyanida mgL 0.06 0.0t
A Intanm 2eraling Yol fnr Craomisatar
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‘Sampls Type Growrdwalor | Groundwaber | Groundwater | Groundwator | Groundwater | Groundw ater
Sampl= 10 o BHATH EH 31T BH IS RC 1 W 107
Daie W0t | 0ol | P0or08 | oBCord | Aler (0 | S0Uo B
Parameens Units. MDL “
Dichlorodfucromathane g 1] ™
Chiorometana ug| 10 [t
Winy| Chiorida ug| a0 w
Eromometana g a0 ™
iChloroethanc 15y 20 [t
Trchlorofluoromathans g 1.0 w
1.1-Dichloroethena ug 20 [
Carton Disulphida g 10 ™
Dichloromathana gy 20 10
Tart-buty| mathyl cthar ug 1.0 a0
Trare-1,2-Dichorosthana ug' 20 w
1,1-Cichlorcetans | 10 ™
Ciz- 1, 2-Dichloroothona ug 20 w
2 2-Dichl=opropana ug 20 w
Eromochlorometana [ 20 ™
iChoroform gy 10 i3
1,1,1-Tnchloroathans: ug 20 500
1.1-Cichloropropana ug' 20 w
Carbonietrachlonda g 10 ™
1.2 Cichloroctrana ug| 20 ]
Boevang ug' 10 1
Trnchloroethens g 15 70
1.2-Dichloropropano 15y 20 [t
Dibromomethana ug a0 w
Bromodichloromethans ug an [
G- 1,3 Dichloropropens: g 10 ™
Toluana ug 1.0 10
Trane-1,3-Dichloropropens ug 20 v
1,1.2-Tnohloroathans: ug' a0 ™
1,2 Cichloropropana ug 20 ™
Tetrachloroathana g o4 a0
Ditvomochiommathana g an [
1.2-Dibromoothans [ 25 ™
iChorobemana gy 7] [
1.1.1 . 2tetrachlorocthanc ug i) [nd
Ethylbarzana ug a 10
piylana [ 10 10
o Kylens ug 15 10
| Sty rana ug 1.0 w
Bromaofiorm ug an w
Bopropylbarene ug 1.0 [
1,1.2 3 Tetrachloroathana ug a0 w
1,2 3-Tnohloropropana ug 20 [
Eromoberzana g 10 ™
Fropyibarcens ug| 1.0 w
2-Chiorotaluanc ug 20 v
1,25 Tnmethy benena ug' 1.0 ™
d-Chioroioluena g 10 ™
Tart-Butylbareans g ] ™
1.2 4-Trimathyboreena g 5 w
S Butplbarmana g 0 w
|-l oo inluana ug 10 w
A-Dichleroberzona gy 20 (1l
A-Dichlorcberzona ug' an w
n Butylberz ana g 110 ™
1.2-Dichlorcberzana | 20 10
1,2-Dibroma- 2-Chioropropan ug ] w
1.2 4-Tnohlorohereana ug 4.0 04
Hauachlorobatsdiona =1 10 K]
Maphthalona ug 20 1
1,2 3-Tnchloroberzana ug 20 w
VOC TICs ug m ™ nid mid nd i md nd
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Clisni:

ESB

Progeot: Phaza 2 Ervircremantal Irvcstigation
Loszatizan - ESE Tarbart, Co. Komy
Job Ho: 40341640 | Island Arca
Table 15: Groundwaier Anakiical Results: WCs
Sample Type Groundwater | Groundwaber | Groundwater | Groundwatar | Groundwater | Groundwatar
Sample 10 L (O N 102 ACE BHITT BHTT BHTE
Dok O | oCct0f | MO8 | o8 0ot | 0ol | H-0a e
Farmmee s Units MOL n
Dichlorad@ucromathans =1 an ™ T 3 v T
Chorometana ug| 10 ™ - - - -
Viny| Chiorida ug| a0 w : 3 * :
Eromomstana g a0 ™ T 3 T T
Chioroethans ug 20 ™ - ” - -
Trichlorofluoromathana ug 10 w * 2 - *
1.,1-Dichloroethena ug' 20 ™ ) 2 ) )
Carbon Disulpheda g 10 ™ T 3 T T
Dichloromathana g 20 10 ' ' . :
Tart-buty| mathy] cthar g 1.0 30 * 2 - *
Trars-1,2-Dichoroathana ug' 20 [ ' 3 ’ '
1.1-Dichlorcetfana ug| 10 ™ - - - -
Cisr1,2-Dichlorssthana gy 20 (5 - 3 " -
2 2-Dichleropropana ug' 20 ™ ) 2 ) )
Eromochloromedana g 20 ™ T 3 T T
Chiorofom ug| 10 12 : F g :
1,1.1-Tnohloroathanc ug 20 2] * 2 - *
1.1-Dichloropropana ug' 20 ™ ) 3 ) )
Carbomatrachlondo =1 10 7] T 3 v T
1.2 Dichlorcetfana ug| 20 q - - - -
Borrana ug' 10 1 3 3 ’ 3
Tnohloroethens: gy 15 ] ’ > i ’
1.2-Dachlropropana ug| 20 ™ - ’ - -
Diromometane ug' a0 ™ * 2 - *
Eromodichloromethans ug' an ™ ) 2 ) )
Ci- 1,3 Dichloropropens: g 10 ™ T 3 T T
Toluena ug| 10 10 : r g :
Trare-1.3-Dichlompropene ug 20 w ' . * '
1.1.2-Tnohloroathans ug' an [ 3 3 ’ 3
1.3 Dichloropropana g 20 ™ T 3 T T
Tatrachloroathana ug o4 a0 - ” - -
Dibromochlonomethana ug' a0 ™ ) 2 ) )
1.2-Dibromoethans ug Fi] ™ T 3 T T
Chioroberz ana g Ii] 1 - - = -
1,11 3 setrachlorocthanc g Ii] w * 2 - *
Ethylbanzana g Ii] 10 ) 3 ) )
prylana g 10 10 T 3 T T
o ylene ug| 15 10 . . : .
| Sty rana gy 10 (5 - 3 " -
Eromoformn ug' a0 ™ ) 2 ) )
sopropylbarzene ug 1.0 ™ g 3 - g
1,12 & Tatrachlorosthana ug a0 ™ * 2 - *
1.2 3-Tnahloropropana ug' 20 ™ ) 3 ) )
Eromobore ong g 10 ™ T 3 T T
Propylbanzens ug| 10 v : . : :
2-Chlorotoluana ug 20 w ' 2 * '
1,25 Trimethy bonzona ug 10 w ) 3 " )
4-Chlorodolucna gy 10 ™ ’ > i ’
Tort-Butglborzons ug| I] [t - - = -
1.24-Tnm bozene ug' 5 ™ * 2 - *
S Butylbarrana ug' Ii] ™ ) 2 ) )
|4-|mosp inluana g 1.0 w * 2 - *
2Dichloroberzong g 20 w * 2 - *
A-Dichloroberzana ug' an [ ' 3 ’ '
n Butylberz ana g 10 ™ T 3 T T
1 2 -Dechlrcbenzana g 20 10 : . . :
1,2-Dibromo- 3-Chl oropropsan ug ] w * 2 - *
1.2 4 Tnohloroberzana ug' 4.0 04 ) 2 ) )
Hamachlorcbuiadiona ug 10 0.1 T 3 T T
MNaphthalana g 20 1 - - = -
1.2 3-Tnohlorobemrana g 20 w * 2 - *
VO TICs g m w nd md nd nd md nd
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Client:

ESBE

Progect: Phasa 2 Ermironmanial irecstigation
Loscatican= ESE Tamart, Co. Kamy
Job No: 493341840 Island Arca
Tabl= 18: Groundwaiar Anakyical Aesulis: VWOCs
Sample Type Groundwalor | Groundwalor | Groundwater | Growndwalor | Groundwator
Sampl= 10 Wwvai BHITH E BHITL EHI0T
Dk L] L] 24-OotHIE e Uk O 2o-Ot-T8
Porome e Units MOL n
Dichlorod@ucromathars U al [ 3 3 T 3 T
Chiorometrans ug' 10 ™ . - - - -
Viny| Chlarida ug' 20 w 3 3 : 3 :
Hromometans ug' a0 w j ) i i i
Choroethans g 20 ™ - - - - -
Trichlrofugromathana ug' 1.0 [ 2 2 * 2 *
1,1-Dichlorocethena ug' 20 ] 2 - ) - )
Carbon Disulphsda ug' 10 ™ 3 3 T 3 T
Dichloromathana ug' 20 10 - - - - -
Tar-buty| mathyl cthar ug' 1.0 30 2 2 * 2 *
Trarer1,2-Dichorosthana ug' 20 v 3 3 ) 3 )
1.1-Dichloroctana ug' 10 ™ 3 . . ' :
Cis- 1,2 Dichloroathana ug' 20 w 2 > ' > '
2 2-Dichloropropana ug' 20 23 - - ’ - ’
Eromochloromethana [ 20 ™ i i i i i
(CHicrofomn ug' 10 12 ’ ’ - ’ -
1,1,1-Tnchloroathans: ug' 20 500 2 2 * 2 *
1,1-Dichloropropana ug' 20 w 3 3 ) 3 )
Carbomiatrachlonda U 110 [ 3 3 T 3 T
T X Dichkrcetrana g 20 ] 2 2 ' ' ’
Bornrana ug' 10 1 3 > 3 > 3
Trchloroethens ug 15 ] 3 3 T 3 T
1,2-Dschloropropana ug' 20 [t - - - - -
Diromomethans ug' a0 [ 2 2 * 2 *
Eromodichloromethans ug' an L] 2 - ) - )
G- 1, Dhchloropropens: ug 10 ™ 3 3 T 3 T
Toluano g 10 10 - - - - -
Trare-1.3-Dichlormpropens g 20 [ 2 - * - *
1.1.2-Tnchloroathans ug' an [ 3 > ' > '
1 2-Dichloropropana ug 20 ™ 3 3 T 3 T
Tatrachloroathana g [iF] i) - - - - -
Ditromochioromethana ug' 20 w ! 3 i} 3 i}
1.2 Cibromosthans ug' 25 ™ i i i i i
Chioroberzana ug' 7] 1 - - - - -
1,11 2 tetachlorocthanc ug' Ii] w 2 2 * 2 *
Ethy lbanzana ug' 1] 10 g g i g i
P plane g 110 10 3 3 T 3 T
o Hylans g 15 10 2 2 ' 2 '
| Sty rana ug' 10 i3 2 - - - -
Eromaforn ug'| 20 w i i i i i
Bopr ooy Barwene ug' 1.0 ™ 2 2 " 2 "
1,12 2 Tatrachloroathang ug' a0 w 2 2 * 2 *
1,23 Tnchloropropana ug' 20 ] 2 - ) - )
Eromoborzana ug' 10 ™ 3 J i J i
Trooy Barcare ug| 1.0 v 3 2 ' . ’
2-Chloroiolsena ug' 20 w . > ' > '
1,2 5 Tnmethy banzena ug' 10 [ 3 > 3 > 3
4-LUhlorotoluana [ 10 [ i i i i i
Tart-Hutylbaremne ug' I7] [t - - - - -
124-Tnm: bousns ug' 5 [ 2 2 * 2 *
Secr Butylbarana ug' ] ™ : : i : i
|d-lsop ioluana ug' 1.0 w 2 2 * 2 *
~Dichlorobenzong g 20 [ 2 - * - *
A-Dichlorobenzana ug' an [ 3 > ' > '
+ Butylbere ana ug 10 ™ 3 3 T 3 T
1Z-Dichlorcbenzana g 20 10 - - - - -
1,2-Dibromao- 3-Chl oropropan ug 50 [i's - - * - *
12 4-Tndhloroberzana ug' 40 0.4 2 - ) - )
Haxachlorobuiadiona ug' 10 0.1 3 3 T 3 T
Maphthalena ug' 20 1 - - - - -
1.2 3-Tnchlorohereang ug' 20 w 2 2 * 2 *
VOO TICs ug' mw v nd nd nd nd nd
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Cliznt:

EZB

Progect: Phasa 2 Erraronmantal lnwesbigation
Lo-castion: ESE Tarbart, Co. Kemy
Job Ho: 40341640 | Wainland Araa |
Tabl= 19: Groundwaier Analyfical Aesults: WOCs
Sample Type Grourdwaler | Groundwaber | Groundwater | Groundsater | Groundwaber | Groundwaber
Sample 10 BH 3 BH 24 BH 75 BH1 EHE TWETE
Dake 0o | B0l | P08 | Sr0os | S-OcdlE | S40celd |
Parameers Units MOL “
Dhichlorodfucromathans g Al ™ 3 T T
Chlorometana gy 10 ™ - - -
Winyl Chiorida ug| a0 i 3 : :
Hromomstana ug a0 ] 2 ’ v
Chicroethans ug| 20 [t ’ - -
Trchloroflugromathane ug' 1.0 w 2 * *
1.1-Dichloroethens ug' 20 w 2 ) )
iCarbon Disulphida g 10 ™ 3 T T
Dichloromathana gy 20 10 . - -
Tarthuty| mathyl efhar ug 1.0 a0 . ' '
Trars-1,2-Dichorosthana ug 20 [ 3 3 3
1.1-Dchlorcctrana [ 10 ™ ” - -
Ciz- 1,2 Dichloroothana ug 20 v 2 * *
2 2-Dichleopropana ug' 20 ™ 2 ) )
Eromochiorometana ug| 20 ™ i i i
CHhorofomn g 1.0 17 ' : :
1,1,1-Tnchloroathans g 20 50 2 * *
1,1-Dichloropropana ug 20 [ 3 3 '
iCarboniatrachlonda g 110 ™ 3 T T
1 2-Dichlorcetana gy 20 ] - - -
Borvona ug' 10 1 - ’ ’
Trnchloroothens g 15 i) 3 T T
1.2-Cichloropropana | 20 ™ - - -
Dibromomethans ug a0 w 2 * *
Bromodichloromothanc ug an w 3 ) )
G- 1, 3 Dichloropropens: =1 10 ™ 3 v T
Toluana gy 10 10 - - -
Trare-1.3-Dichloropropens ug 20 w 2 ' '
1.1.2-Trichlcroathans ug' an w - ’ ’
1.2 Dichloropropana g 20 ™ . T T
Totrachloroathana ug| o4 a0 - - -
Dibromochiommethana ug' a0 w 2 ) )
1.2-Cibromoethans g 25 ™ 3 T T
iChlorober ono 15y ] 1 - - -
1,11 2 fetrachloroethans ug Ii] w . ' '
Ethylbanzana ug Ii] 10 3 3 '
Pyl g 10 10 3 T T
o Kylens ug 15 10 . * g
| Sty rania ug| 10 w . : :
Bromaofiorm ug' a0 ™ 2 ) )
Bopropy Danzens ug| 10 v F ’ :
1,12 2 Toirachloroothang ug a0 w 2 * *
1,2 3-Tnchlcenpropana g 20 [ 3 ) )
Bromoberzana g 110 ™ 3 T T
Progylbarzens ug| 10 v . ’ :
2-Chlorcioluana gy 20 (1l 3 * -
1,3 5 Trimethy bonrena ug' 10 w 2 ) )
d-Chiorotcluana g 110 ™ 3 T T
Tert-Butylbsrcans | ] ™ - - -
1.2 4-Tnm bomwong ug 5 w 2 * *
S Butylborwono ug Ii] w 3 ) )
|-l oo inluana ug 1.0 w . ' '
Dichlorcbenzena ug 20 w 2 ' '
A-Dichlorobenzana ug an [ 3 3 3
rt Bugylberrana ug' 10 ™ > ’ ’
1 Z Dichkercberzana g 20 10 ' : :
1,2-Dibroma- 2-Chioropropan ug' 50 w 2 * *
1.2 4-Tnohloroherzana ug' 40 04 2 ) )
Haxachlorobaiadiona g 10 K] 3 T T
Maphthalona 15y 20 1 - - -
1,2 3-Tnchloroberzana ug 20 w . ' '
WVOC TICs ug mw [ nd nd nd nd nd nd
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Chant: ESE
Progesct: Phaze 2 Environmantal Imeestigation

Lo<agion: ES8 Tarbart, Co. Kary
Job Mo: 45341640 [sland Araa
Tabk M- Groundwaier Analytical Hosults: SW0Cs
Sampk Type Groundwater | Groundwater | Groundwalor | Groundwater| Croundwabar
Sampl 10 BH 3oad BH 313 BH 311 BH 3¢ RC 1
Daie z8-0ct08 | 28008 | 28-0ci08 | 28-0ck-08 | Z8Oo-08
Parameters Units | MDL m
Phanal ug i [T
2 Chiorophenn ug i 2]
He T
L g 1 [
Z Miropharol g 1 [
e 2 — ug| 1 [
2.4 Dachicenphancl ug 1 i
2 4 Dimatvyiphenol ug 1 [
4. Chioro-3- metwiphonol ug 1 [
2 4.5 Trichlorophemol ugy 1 200
2 4.5 Trchbrophemo] ugl 1 [
Peniachiorophenal ugll i 7
1,2 Dachlceobamzena ugll 1 [
1,4 Dschiceobonzona gy ] 10
1,2 Dichlceobanzena ug 1 10
1,24 Trchoroberzons ug 1 (X
Mitrobory ona ugy 1 10
Feoborrona ug| 1 [
Heoiachiorobome ana ug| 1 0.03
Maphthalora ugl 1 i
Acanapiifylena ug! 1 ™
Acanapiifena ug! 1 ™
Fluorans: g 1 [
Phanantrono ug 1 ™
Anthracana ug 1 | 10000
Fuoranthrane ugll 1 i
Fyrena ug| 1 [
Eorzolalanthracona 1| ] i
1y 1 L5
[Ty 1 0B
Borzodk) lucranttrana ug i 0.05
Bomzodalpyrena uy 1 0.0

roenol 1,2, 3-odipyrans ug'l 1 0.05

Dibenzcda, hanthracana ugll 1 [
Eerzoighiparylena ug| 1 0.05
2 Chioronaphthalers: ug 1 1)
2 Matwiraphthakene ug 1 [
Carharolo ug/ 1 [

lsophomong ug i [
Dibenz churan ugll i [
Limathyl phihalale ugll 1 [
Lhihyl phitaioio ug 1 10
L& n butyiphttalate ug 1 2
Lk r octyiphthalate ug 1 [
Bis{ 2. athyhonylphthalata ug 1 [
Eugybanyiphihakis ugy 1 i
4 Chioroarsing ug| 1 ]
T Hiroandre g 1 0
3 Hiroanine ugll i 10
‘+ Hiroanine ugy' 1 m
2 4 Dhnitroioluene g ] o
2 & Dinitrotolusne ug 1 ™
Bisi 2-chiorostvylathor ug 1 30
4 Bromophamypenyiathar ugll 1 [
4 Chiorophenyiphanyetter ug| 1 a0
Henachiorootana ug| 1 10
Henachiorobutadions 1| ] .1
Henchlorooyclopentsdons g ] o
E chioroathooy mathans ug i 10
M- nitrosodk. rpropylaming: uy 1 1
SV OC-TIC
H-Indana, 2 3-dfydro-4-methyl (CAS] ugl | me [ 1.06 red nd nd i
1,24 Methwrom uena, decaiydro- 1,55, 5a istrametiyl ugl | m [

151 1.apha 2 apha Zabota 4.alpha. Babata. 3H |- ITAS] ug| o i 1.7 - nd nid -
solongiokrs ugl | ™ 1.54 rd nd [ rd
Eicosang ug/ [ [ nd rid nd nd il
Horcicosang ug ™ ™ nd md nd nd el
Docosana gl | [ nd rid nd i rd
14 BETA -H PAEGHRA ugl | m [ nd md nd nd o
Heoaoosane ug'l m [ [ el nd nd i
S Hawacosana ug ™ e nd i nd nd rd
Moradecans ugl [ m ™ nd red nd nd rd
3[4 oyclobayl)- 1-hauanona ug [ [ nd rd nd i il
Dot adecanoic acid, butyl esior ug [ [ nid rd nd i il
Ethanal ugy ™ ™ nid red nd i il
1.& Denetfvraphthakeno ugl | m [ nd red nd nd i
Eudyl Ocladecancaia ugl | m [ nd md nd nd o
Tetacosane ugl | m [ nd md nd nd o

32



Chant: ESE
Progect: Phasa 2 Envirormantal Investigation
Location: ESE Tarbart, Co. Karry

Job Mo: 45341680 sland Area

Tablks M- Groundwaier Anakytical Rasults: SV0Cs

Sampls Type Grourdaater | Sroundwater | Groundwator | Groundwater | Croundwaier

Sampks [0 M 104 [ WA 103 ACz BHa1T

e z20ct08 | 280ctos | 28-0c-08 | 26008 | 24008
Parametens Units IIDLm

Phanol ug!| i [T

2 Chiorophano ug!| i ]

e e

B Uy 1 [

= Hirophare Ty i [

|+ Hizopharo! g 1 ™

2.4 Dichlcenphanc ug| 1 i

2.4 Dimetfrpiphenol ] 1 [

4 Chioro-3- metriphonol ] 1 [

24,5 Trchbrophero! gy i 200

24,5 Trehbrophero] ugy| 1 [

Pentachiorophenol ugl 1 7

1,2 Dhchleobonzena ugl 1 [

1,4 Dchlceobarzena L 1 10

1,2 Dichkceobonzena ] 1 10

1,2.4 Trchbroberzens ] 1 (X

Mitrobere ona | 1 10

Bz oborzana | 1 ]

Hemachiorobomz ana | 1 ]

Maprthalors ugy| 1 i

Acanapfitylena gl 1 [

Acanapfifena gl 1 [

Fluorars: Uy 1 [

Phananttrons ] 1 o

Anihracana iy 1 | 10000

Fuoranthrers il 1 i

Parena | 1 ]

Bomzolalanthracena | 1 o

Chrysana ] i [

Benzoiblflucranthrena ug!| i [T

Bonzolk) lucranttwone ug!| i 0.05

Bonzolalpyrena ug 1 o.M

rieno] 1,2, 3-odipyrans | i 0.05
Dhbanzcia,hj anthracana il 1 ™
Eemzoighlparflena | 1 0.05
2 Chibronaphthalers: | 1 i
2 Mattyiraphthalens ] 1 [

Carharolo ] i [
sophorone ug!| i ™
Dhbarz churan ugl 1 [
Dimathy] phihalais ugl 1 [
Lcthy] phifedaio g 1 10
(& n butyiphifalate ] 1 z
[k n ockyiphthalate ] 1 [
Bis 2. sthy eyl phtalats ] 1 E
Butylbonzyiphthakic ] 1 i
4 Chioroarding | 1 ]
= Hiroandne ) 1 10
[ Hroanine ugl 1 10
[+ Hiroanine ug/ 1 L1}
2,4 Datroioluena gy 1 o
2,5 Dinitroioluena ] 1 o
Bisi2-chirostrylather g 1 30
4 Bromophanyiphenyiathar il 1 ]
4 Choropheryiphamykether | 1 a0
Hoxachioroothana | 1 10
Heuachiorobutadions g 1 .1
Heachiorooyclopertsdons ugy| 1 o
Eisi 2 chiorosthooy i mathane ug!| i 10
M- nitrosock n prooyiaming Uy 1 [
SOC-TIC

1H-Indana, 2 Z-difydro- +-methyl [CAS] ugl | m [ nd med nd nd il
1,24 Netwroa ulena, decahydroe- 1,55 S tetametyt ugl | me ]

1% [1.apha 2 apha 3abota 4 alpha. Babata 8H |- (TAS) ] ™ [ nd nd nd nd g
solngiolers gl | ™ nd nd nd nd rd
Eicosana ] i [ nd rid nd nd rid
Harsioosana ug!| ™ ™ nd nd nd nd rd
Docosana ugl | ™ nd rid nd nid rid
14 BETA K PAECRA ugl | mw [ nd nd nd nd o
Henaoosanc | [ [ nd red nd nd ]
3 Haxacosana ugll | v [ nd rd nd nd rd
Horadecana ugll | v [ nd rd nd nd rd
4 oychobegl)- 1-hawanong ] i [ nd rid nd nd rd
(Dt adecanoic acid, bulyl esior ] i [ nd rid nd nd rd
Ethanal gy [ ™ nd rid nd nd rid
1,5 Dynetiviraphthakno ugl | e [ nd md nd nd rd
Butyl Ccladecancaia ugll | mw [ nd nd nd nd o
Tatracosana ugl | mw [ nd nd nd nd o
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Client: ESE
Projeci: Phasa 2 Environmmantal Investigation
Location: ESB Tarbart, Co. Koy

Job Mo: 48341680 [slancd Araa
Table M Groundyater Analtical Aasulis: SV0Cs
Sample Type Sroundasaber | Groundwator | Groundwator | Groundwaber | Groundwaier
Sample 10 BH11 BH1z A BHz18 EHa
Daie 24 Lcl-08 24-0ct-03 24-Cci-08 24 Uck-08 =4 ol 02
Parameters Units HDLm
Phanaol ug’ 1 (X
2 Choropheno ug’ 1 200
 Natcrans e
B g 1 [
|2 Nirophanol Y 1 ™
[+ Nirophanol Y 1 ™
2.4 Dhchlcenphancd g 1 [
2 4 Dmetfviphenol ug’ i ™
4 Chioro-3- metfwiphenol ug’ i ™
2.4.& Trichlorophenol uy' 1 200
24,5 Trehbrophenol =] 1 [
Pentadhiorophenol ugl| 1 =
1,2 Dchlcrobonzena ugl| 1 ]
1,4 Dchlceobanzena g 1 T
1,2 Dichlceobonzena g’ 1 10
1,2 4 Trichlbroborzons g’ i 04
Mitrobore ana ug’ i ]
Bz oberzona ugl| 1 [
Hemachiorcbarzana ugl| 1 D.oa
MNaphthalore Ty i i
Acenaphiylena ug' 1 ™
Aconaphiena ug! 1 ™
Fluorers: g’ 1 [
Phanantrona g’ 1 ™
Anihracana ug’ 1 | 10000
Fuorarthrans ugl| 1 1
Pyrena ugl| 1 [
Eemolalanthracena gy 1 [
Chwysana gy’ 1 [
Bemzoiblfiucranthrena ug’ 1 (X
Bomzoik] hucrantrons ug’ 1 0.05
Bemolalprena ug’ 1 o
moenol 1.2, 3-odipyrana gl 1 0.05
Dhbcrzol a hjantfvacana gl 1 ™
Bonzoighlipariiong ug’ i 0.05
2 Chbronaphthalerc g 1 [
= Mattviraphthakne ug’ i ™
Carbarolo gy’ 1 [
sophomne uy' 1 ™
ik churan ugl| 1 [
Dimathy] phihalats ugl| 1 ]
Dhssthey] phealnia g 1 T
& n butyiphifalato g’ 1 E
[k nockyiphthalats g’ i X
Eisi 2. sthylhoed prtralato ug’ i B i
Butylbonzpiphthakic ug’ i
4 Chbroarding ugl| 1 [
|Z Heroanare Ty i 10
|5 Hroanine ugll 1 ]
[+ Hroanine ™y 1 ™
2.4 Dritroiciuens g 1 i
2.5 Dinitroinluens g’ 1 ™
Bisi'2-chibrootrydiother ug’ i 30
4 Bromophanyiphcnyiothar ugl| 1 ™
4 Chbropgheryiphanykethen ugl| 1 &0
Hemachiorostana ugl| 1 10
Henachlonobutacdicrs gy 1 o1
Hanchiorooyclopentadana ugy’ 1 ™
Bis! 2-chioroathooay mathane ug’ 1 10
M- nirosodk - propyiaming g’ 1 [
BOL-TIC
1H-Indana, 2 3-dfydro- +-methyl [CAS] gl | ™ nd md nd nd g
1,2 4+ Methwnoar ulena, docalfydro- 1,55 Ex-iotrametyl wyl | ™
1511.apha 2 dpha Zabota 4 alpha. Babata 5H - (TAS) g o [ nd - nd nd 1:
Bolongdalers uyl | o ™ nd red nd i rd
Eicosana gy’ [ [ nd red nd i 1.27
Horsioosana ug’ [ ™ nd rid nd nid 141
Docosana uyl | ™ nd rid nd nid 1.99
14 BETA.-H PAECRA ugl | m ] nd red nd nd 107
Houaoosane gl | ] nd md nd nd o
3 Hoacosana ugl | ™ nc " N nd i
Moradecana ugl | ™ nc " N nd i
1[4 opolohayll- 1-hasanona ug’ ™ ™ nd red nd BB nd
Dot adecancic acid, bulyl esior ug’ ™ ™ nd red nd nd nd
Ethanal uy' ™ [ nd red nd 1.EE md
1,5 Dwnetrrraphthakena Ty ™ [ nl red nd FET] il
Butyl Ocladecancaia ugl | m [ nd med nd E.5 i
Tetracosans ugl | m ] nd red nd i
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Client: ESE
Projeci: Phaza 2 Ensironmental Investigation
Locasion: ESE Tarbart, Co. By

Job Mo: 45341840 Mambnc Arsa
Table M Groundeaier Analytical Rosuls: SV0Cs
Bampks Twps Groundwaber | Groundwater | Groundwalor | Groundwater| Croundwaiar
Bampk 10 BH 3z BEH 24 BH 25 BH1 BHE
Dk 250008 | Za0ctos | 28-0ci08 | 28Uc-08 | 240oi08
Parameterns Lnits HDLm
Phanal gy 1 (1] NOP |
2 Chioropheno ug’ i 200 HOP
R e o
L g’ 1 [
|= Hirophar! g’ i [ HOF
|+ Hrophand =y 1 ™ HOF
2 4 Dhchlceophancl ug 1 i HOF
2.4 Dimsativyiphenol ug’ 1 [ NDF
4 Chioro-3- methriphenol ug’ 1 ™ NDF
2 4,5 Trichlbrophero! ug’ i 200 NDP
2 4.5 Trohbrophero] ugl| 1 ™ HOP
Pentnchiorophenol ugll 1 = HOP
1,2 Dhchlorobanzena ugll 1 [ HOF
1,4 [hchlceobanzona gy 1 10 HOF
1,2 Dichbcrobonzena ug’ 1 10 NOP
1,24 Trchlbroberzans ug’ 1 (X NODF
Mitrobere ana ug’ 1 10 NDP
e oborzona ugl| 1 ] HOF
Homachiombon ane ugl| 1 0] HOF
MNaphthalors ugl| 1 1 HOP
Acanapiifylena ug! 1 ™ RO
Acanapiifeng ug! 1 ™ HOF
Fluorars: g’ 1 [ NDP
Phanantrona ug’ 1 ™ NOP
Anthracona ug’ 1 | 10000 NOP
Fuoranthrens ugl| 1 1 HOF
Fyrena ugl| 1 ] HOF
Ecmoialanthracena g 1 i HOF
\Chirysana ug’ i [ HOF
Bomolblfucranthrena ug’ i [T NDP
Bomolk] fucrantrona ug’ i 0.05 NDF
Borzolalpyrena g’ 1 o.m NDP
noenol 1,2 3-odipyrans ugl i 0.05 HOF
Diberzod o, hj anthracana ugll 1 [ HOF
Serzoighiparylena ugy’ 1 | o.os HOF
2 Chioronaphthakers ug’ 1 1) 0P
2 Mattwiraphthakone ug’ 1 ™ NDF
Carharolo ug’ i [ NDF
lsophomong ug’ i ™ NDP
Diberzohuran ugll 1 [ HOP
Dimethy] phihalats ugll 1 [ HOF
Listhey] phitiadaio ug' 1 10 HOF
(& n buryiphiralate ug’ 1 E HOF
[k nockyiphthalate ug’ 1 [ NODF
His| 2. sthy oy pntalers ug’ 1 [ NDF
Hutyborzyiphthakie ug’ 1 NDP
4 Chloroarding ugl| 1 ™ HOF
|Z Niroandre Ul 1 ] HOP
|3 Niroanine ugll 1 10 HOP
[+ Hroanine ug’ 1 ™ A0
2 4 Dhitroioluene g 1 [ HOF
2 & Dhinitrotolusns ug’ 1 ™ HOP
Bis{ 2-chioroothydathar ug’ 1 30 HOP
4 Bromophanyiphenyiathar ugl| 1 ] HOF
4 Chloropheryiphanykethar ugl| 1 [T1] HOF
Homachiorstana ugl| 1 10 HOF
Hemachiorbutadicons g 1 .1 HOF
Heachiorooycloportadons g 1 [ HOP
Eis 2-chioroathooay i mathane ug’ i 10 HOP
M-nirosod i propylamine g’ 1 [ HDF
SV OC-TIC
H-Indana, = 3-dnydre- 4-methyl- (L5 ugl | [ nd red nd nd il
1,24+ Nethenoa uena, decahydre: 1,55 B iotameatiyt ugl | m ]

1% 11.apha 2 apha. Zabeta 4.alpha. Babeta. 5H - 1TAS] ug’ ™ ™ nd nd nd nd rid
solbnglokrs ugl | v ™ nd nd nd i g
Eicosana ug’ [ [ nd rid nd nd il
Horsioosana ug’ ™ ™ nd nd nd nd nd
Docosana ugl | v ™ nd red nd i rid
14 BETA -H PRAECKA ugl | [ nd nd nd nd nd
Heoaoosanc ugl [ [ nd red nd nd i
'3 Hawacosana ug' ™ ™ nd i nd nd d
Noradecana ugl [ ™ nd red nd d rd
1[4 oyclobeyl)- 1-haxanona ug’ [ [ nd rid nd nd i
Ot adocanoic acid, butyl esior ug’ [ ™ nd rid nd nd i
Ethanal ug’ [ ™ nd rid nd nd i
1,6 Dmmetrviraphthakno ugl | ™ nd rid nd nd i
Butyl Ocladecancaia ugl | [ nd nd nd nd nd
Tetracosana ugl | [ nd nd nd nd nd
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Client: ESE

Progeci: Phase 2 Environmiantal Investigation
Locasion: ESB Tarbart, Co. Barry

Job Mo 483216540

Tabke: Mk Groundaaior Anaktical Aosulis: SVW0Cs
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Cliant:

EZB

Proect: Phase 2 Enwironmentzl Investigation
Location: ES8 Tarbert, Co. Kamy
Job Ho: 43341640 [ lzland Area [
Tabde 21: Groundwaler Analytical Resuts: PCBs
Sample Type Grounawater| Groundwaler| Groundwaler] Groundwaler| Groundwaler] Groundwaler | Groundwater [ Groundwaler [ Groundwaler
Sampie 1D BH 303 BH 218 BH 311 BH 30 HC 1 MW 102 MW 103 MW 101 BH31R
Dake 230008 | 280c-08 | 23-0ci0d | 2e-0Octle | 28-0ci-0d | 28-0cHDR | 28-0d-08 | 24-0ct0R | 34-Oct-08
— I - |
PCEs
PCE Congener 28 uplL 0. ™ - -
PCH Congener 52 uplL 0. ] - -
PCH Congenar 101 ugiL 00 m - -
PCE Congener 173 upl 0.0 ] - -
PCE Congener 163 ugi [ [ - -
PCE Congener 128 Ul 0.0 ] - -
PCB Congenar 180 ugd 0.0 mw - -
PCH Total of 7 Congenars ugilL 0.0 0.0 - -
Client: EzB
Project: Phase 2 Ervironmentzd imvestigalion
Location: E8 Tarbert, Co. Kamy
Job No: 45341640 | =land Ared
Taitvla 21: Groundwaler Analylical Results PCES
Sampie Type (Groundi aler | Grounciwsier | Groundwaler | Groundwaler | Groundwaler | Groundwaer | Groundweler | Groundaaber | Groundwaler | Ground Wealer
Sampke: D BH3 AC2 BH317 BH11 BH12 MWl EH21E BHE BHa14 BHa0
Dake 240cHN | 240cH08 | M-Oct08 | MOctD2 | 240ckD2 | 240ck02 | 2-OckD2 | 240cH08 | 20-O0ckDE | 22-OckR
— w | v JEH
PCB3
PCH Congenar 28 Ul 0.01 w - - - [l - -
PCE Congener 62 ugl 0.01 w - - - 0.049 - -
PCB Congener 101 gL 0.01 i - - - .03 - -
PCH Congenear 113 Ul 0.01 w - - - 0.061 - -
PCE Congener 153 ugl 0.01 w - - - 0,026 - -
PCE Congener 133 ugl 0.01 w - - - 0.068 - -
PCE Congener 180 gl 0 Iy - - - - - -
PCA Total of 7 CONGENArS ugl 0.1 001 - - B o | - -
Client: EZB
Project: Phase 2 Envircnmentzl imvestigation
Location: EZ8 Tarbert, Co. Kamy
Job Ho: 45341640 Mainland Area ]
Tabde 21: Groundwaler Analylical Resuits PCBs
Sampe Type Grounawaler| Groundwaler | Groundwaler| Groundwsler | Sroundwales | Groundwaien
Sample 1D BH 32 BH 24 BH 26 EH1 BH5 KIW202
Daie 29-Dct-0a 25-Dc-02 29-Dct-0a 24-0ch-08 24-0ct-08 24-0ch0e
— RS - |
PCBs
PCE Congensr 28 ugiL [ i - - - - NDP -
PCE Congenar 52 ugiL [ i - - - - NDP -
PCE Congenar 101 ugiL [ i - - - - NDP -
PCE Congenar 113 ugiL [ i - - - - NDP -
PCE Congenar 163 ugiL [ i - - - - NDP -
PCE Congenar 123 ugiL 0.0 (it} - - - - NOP -
PCE Congenar 180 ugiL 0.0 luid - - - - NOP -
PCE Total of 7 Congenars gL 0.0 0.01 - - - - NOP -

37




Client:

EZB

Froject: Phase 2 Erironmentz| Inveshigation
Location: EZ8 Tarbert, Cao. Kamy
Jobr No: 45341640 kland Ared [
Tabde 22: Sroundwater Anslylical Resuits: Biological
Sampie Groundwaler | Groundwaber | Groundwaler | Groundwaten | Grouncwaler | Gnoundwa ber
Sample ID BH 309A RC1 MW 101 WAY 102 W 103 RCZ
D ;-0cti8 | 28-0Oct08 | Pe-Oct0e | P8-Oct0E | 28-0ctie | 23-Oc-03
— we | o I
Biological
Biological Ceyypen Demand (BOD) mg'L 2 m 2 - 17 11 T 3
Chamical Ceygen Demand {COD) mg'L & I 36 - 612 202 B1 ]
Feacal coliforms w1 00ml 1 [1] - - 200 | -] 124 i8
Talal coliforms i 100ml ¥ [1] a4 R 120000 ] 20000 700
Cllent: EZ8
Project: Phase 2 Enwironmentzl Investigaticn
Location: ES8 Tarbert, Ca. Kamy
Job No: 49341640 | lsland Area ]
Table 22: Grounowater Anziylical Resuits: Biological
[SampE Type (GIUNKWSIET | GITUNOW alel | GToUNOWEIEr | GIoUndwaler| Groundweler| GroumGwEeler | (Ground Water
[Sampke 1D BHETT BH11 EHIZ [E NW3I1E BHI14 BHAO
Date 25-Oct08 | 28:0cH08 | 380OckDE | 28-0cH0E | 2BOckD@ | 29-Oct-08 25-0d-08
— we | o
Blologlcal
Biological Omypen Demand (BOD0) my'L H ] - - H - 4 - 16
(Chamical Cxygen Demand [COD) myL 18 ] ] 18 - 18 Ei - 206
Feacal colfoms 1 00ml 1 0 [] a 200 0 I [] 2,180,000
[Tolal colfoms ETGL] W 0 7 400 400 100 71 R =000
Client: EZ8
Project: Phase 2 Ervironmentz] Investigation
Location: EZ8 Tarbert, Co. Kamy
Job Na: 45341640 [ Manniand Area ]
Tabe 22: Groundwater Ansiytical Resuils: Biological
SEMpE Type (GIOUNCWAIET | Grounawater
Sampke 1D BH1 [E
Dae 28-Oct-08 28-0c-08
— we [ oo IR
Dlological
Bialogical Ooypen Demend (BOD) mgL 2 i3 - 4
(Chamical Ceygen Demand (SO0} mo'L 15 i 185 3808
Feacal colifoms i 100ml 1 [£] B 18
Tolal colifoms i 100ml i [£] 600 700
1GW Intanm Guideling Valua for Grouncwalar
I - S - « =2 (G o Cruncwater
MDL Method Detaction Limit
- Less than the MOL
na Nat Anslysed
m Mo Value
Comments:

In general, the analytical resulis for most analytes were comparable to Dutch

screening values.

There were excesedances of the Dutch intervention values for

hydrocarbons {mineral oil), vanadiom, nickel and zinc at four locations across the

site.

Elewvated hydrocarbon and polychlorinated biphenyl (PCB) concentrations were
detected in a groundwater sample collected from monitoring well BH318 |located
immediately south of the 220kV switching yard. PCBs were not detected in any of
the other soil, sediment, groundwater or surface water samples analysed. A further
groundwater sample should be collected from this well to confirm whether these
elevated concentrations are indicative of impact on this part of the site.

A detailed summary of all findings and comments from URS is attached in Appendix 3.



Section 2. 4 ESB Tarbert Emissions to Atmosphere Annual Report 2008
Emissions to Atmosphere

Schedules 1(i) and 1(ii) of Tarbert’s IPPC licence requires the monitoring of emissions to
atmosphere at Emission Point Reference Nos. A1-1, Al-2, A1-3 and Al-4, having regard to
Licence Conditions 3 and 5.

A summary of the monitoring of atmospheric emissions for Units 3 and 4 for the calendar months
in the reporting period January — December 2008 is given below. The figures have been extracted
from the CEMS (Continuous Emissions Monitoring System).

Unit 3: Air Emission Data:
Emission Point A1-3: Monthly Average Emissions Data (CEMS

Date Monthly Avg. NO, Monthly Avg. SO, Dust (mg/m®)
(mg/m°) (mg/m°)
Limits 1100 1700 200/300(sootblow)
Jan 08 386.89 1132.11 79
Feb 08 498.302 1428.21 73.67
Mar 08 503.42 1422.85 85
April 08 488.44 1464.52 77
May 08 490.44 1432.5 97
June 08 542.5 1527 134.8
July 08 634 1357 133.2
Aug 08 576.46 1248.3 95.6
Sept 08 619.54 1233 96.7
Oct 08 572.68 1462 83.3
Nov 08 531.34 1438.8 90
Dec 08 512.61 1380 199
Comment:

The monthly average values reported above for NO,, SO, and dust did not exceed the ELV as
outlined in the licence. Monthly averages are calculated based on the hours of operation and the
daily emission values for each of the parameters in a calendar month.

There were 128, 48hour monitoring periods recorded on Unit 3 CEMS system during 2008.
For SO,, 100 % of all the 48 hourly average figures were within the ELV of 1700 mg/Nm?. This
means that the 97%ile was achieved and indeed surpassed for this monitoring parameter.

The NO, limit was not breached during 2008 as 100% of all NO, readings were within the ELV
of 1100 mg/Nm®.

With regard to particulates, 97% of all 48 hourly average means were within the ELV (200/300
mg/Nm?® sootblowing), the ELV for dust was not breached during 2008 and all the recorded
values indicate full compliance with the conditions of the licence for this parameter.

(See Appendix 3 for CEMS cross checks and calibration reports for the instrumentation)
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Unit 4: Air Emission Data:

Emission Point A1-4: Monthly Average Emissions Data (CEMS

Date Monthly Avg. NO, Monthly Avg. SO Dust (mg/m®)
(mg/m®) (mg/m®)
Limits 1100 1700 200/300(sootblow)
Jan 07 667.88 1372.6 128.7
Feb 07 665.9 1453.3 305.1
Mar 07 615.8 1552.87 76.3
Apr 07 562 1409.5 71
May 07 545 1341 57.5
Jun 07 560 1385.5 53.73
July 07 611.8 1142 50
Aug 07 659.7 1134 71.5
Sept 07 678 1071.6 74.6
Oct 07 654 1231.7 72.8
Nov 07 716 1442 78
Dec 07 719 1350.5 119
Comments:

The monthly average values reported above for NO,, SO, and dust did not exceed the ELV as
outlined in the licence. Monthly averages are calculated based on the hours of operation and the
daily emission values for each of the parameters in a calendar month.

There were 139, 48 hourly periods of continuous data recorded on the unit 4 CEMS system
during 2008. For NO, . 100% of all the 48 hr average readings were within the ELV indicating
full compliance with the licence conditions for NOx.

With regard to SO, , 100% of all 48 hr average readings were within the ELV of 1700 mg/m3 .
No exceedences were recorded indicating full compliance.

The ELV for dust was breached during 2008. 97% of all 48 hourly averages were not within the
ELV. There were problems with the particulates analyser on U4 during the early part of 2008.
This lead to some high particulate readings and also some negative values being recorded. The
particulates monitors were replaced on U4 and this rectified the problems.

Annual cross check and calibration reports for Units 3 and 4 CEMS are attached
(Appendix 3)
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Unit 1: Emission Point A1-1 2007

Date Dust (mg/m®) Monthly Avg. NO, Monthly Avg. SO,

(mg/m®) (mg/m®)
Limits 150/690 850 1700
Feb 07 137 393 718.8
Mar 07 159 785 1404
Apr 07 107 107 1344
May 07 97 790 1250
July 07 141 704 1443
Aug 07 205 737 1396
Sept 07 280 630 1300
Oct 07 213 600 939
Nov 07 158 754.8 1010
Comments:

The monthly averages reported above for Unit 1 are in compliance with the ELV’s as per the
IPPCL. Where the ELV for dust is above 150 mg the limit of 690mg (sootblowing) has not been
exceeded. Due to the way this unit is run it tends to come on for a few hours to meet system
demands. This means that the portion of time that sootblowing is taking place is quite high
relative to the time the unit is on load.

For Unitl NOx 100% of all 48 hourly average readings were within the ELV during 2007.

With regards to SO,, 100% of all 48 hourly averages were within the ELV. No values were above
the limit of 1700mg.

97% of all 48 hourly averages were not within the ELV of 150 mg for dust. However all of the
reported values were within the sootblowing ELV of 690 mg. The running regime for this units
means that it has a very limited time on load over the course of a year. The operational
requirement for sootblowing means that approximately one third of the time that the unit is on
load sootblowing is in progress. This tends to distort the emission figures for particulates as
sootblowing dominates on load periods.

Due to the requirement for sootblowing and the continued low load factor of this unit we
anticipate that the particulate values recorded will be typical for this unit. Therefore as long as
this operating regime continues we feel that the operational ELV for particulates should be
expected to lie between the current normal ELV of 150mg and the sootblowing limit of 690 mg.
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Unit 2: Emission Point A1-2 2007

Date Monthly Avg. NO, Monthly Avg. SO Dust (mg/m®)
(mg/m®) (mg/m®)

Limits 850 1700 150/690(sootblow)

Jan 07 683 1548 105

Feb 07 554 1296 119

Mar 07 405 1025 109

April 07 | 500 884 120

May 07 535 1188 113

July 07 857 1429 189

Aug 07 | 827 1409 90

Sept 07 809 1399 129

Oct 07 767 1449 141

Comments:

The monthly averages reported above for Unit 2 are in compliance with the ELV’s as per the
IPPCL. Where the ELV for dust is above 150 mg (November) the limit of 690mg (sootblowing)
has not been exceeded.

For Unit2 NOx 95% of all 48 hourly average readings were within the ELV during 2007. One 48
hourly average was recorded that were above 850mg. These value recorded was 880 mg.

With regards to SO,, 97% of all 48 hourly averages were within the ELV. No values were above
the limit of 1700mg.

97% of all 48 hourly averages were not within the ELV for dust. However all of the reported
values were within the sootblowing ELV of 690 mg.

The running regime for this units means that it has a very limited time on load over the course of
a year. The operational requirement for sootblowing means that approximately one third of the
time that the unit is on load sootblowing is in progress. This tends to distort the emission figures
for particulates as sootblowing dominates on load periods.

Due to the requirement for sootblowing and the continued low load factor of this unit we
anticipate that the particulate values recorded will be typical for this unit. Therefore as long as
this operating regime continues we feel that the operational ELV for particulates should be
expected to lie between the current normal ELV of 150mg and the sootblowing limit of 690 mg.

CEMS for U1 and 2 was not operational during June and July 2007 (reference communication of
05/07/07). This situation was rectified in July.

Independent Emissions Monitoring:

Air emissions testing was also carried out by EES on behalf of the EPA (U4). A report received
by ESB on the 7" of November 2007, showed ESB Tarbert to be compliant with the air
emissions limits as outlined in IPPCL No. 607-02. This report also showed a strong correlation
between the air emissions recorded by EES on the day of testing and the stations CEMS data for
the same period. Appendix 4
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2.5 Diesel Pump Logs 2007

These logs show the duration of running of all diesel pumps within the station. All diesel pumps

are tested on a regular basis for a set time period as shown above.

1. Diesel Generator

Date

Duration

30 mins

30 mins

30 mins

30 mins

30 mins

3. M&P Diesel No.1

2. Hydrant Diesel

Date

Duration

20 min

20 min

20 min

20 min

20 min

20 min

20 min

20 min

20 min

20 min

Date

Duration

20 min

20 min

20 min

20 min

20 min

20 min

20 min

20 min

20 min

4. M&P Diesel No.2

Date

Duration

20 min

20 min

20 min

20 min

20 min

20 min

20 min

20 min

20 min
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2.6 Waste Management

ESB Tarbert operates a certified EMS which was accredited to 1SO14001 in 1998 and was re-
certified in 2005 to 1ISO14001 (2004). As part of this system proper segregated waste
management streams are in operation on the site. The table below outlines the type, quantity and
final destination of waste which was disposed from Tarbert Generating Station during 2008.
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Waste Management Report 2008

European Description of |Hazardous |Quantity Name of Waste Disposal Recovery |Waste Permit Details and Ultimate
Waste Waste (YYes/No) (t/year) Contractor Issuing authority. Destination of
Catalogue Waste
Code
200301 General Waste No Veolia Ireland Ltd, EPA Waste Licence No.
200108 Canteen Waste Dock Road, W0177-03. Limerick county
Limerick council landfill site
WCP/LK/051/02b-Limerick
County Council
16 06 01 Lead acid batteries |Yes 0 Returnbatt, Waste collection permit, Processed by
Kildare Enterprise Centre, WCP/LK/060/02b RETURNBATT in
16 06 04 Dry cell batteries  [No 0.07 Melitta Rd., Co. Kildare
Kildare EPA waste Licence no. 105-1
17 04 05/ Mixed Metals No 185 Cork Metals, Waste collection permit no. Dublin Hill Cork
1704 11 Dublin Hill, WCP/LK/024/02b
Cork.
Waste Management permit
08/01
150101 Paper No 7.66 Veolia Ireland Ltd, EPA Waste Licence No. Sent for recycling
/Cardboard Dock Road, WO0177-03
Limerick
WCP/LK/051/02b-Limerick
County Council
1001 22 Boiler filter cake  [Yes 11 ENVA Ireland, Clonminam Ind. 1.EPA IPC License No. Lindenschmidt,
Estate, Portlaoise, Co. Laois. W0184-01 Germany
Waste Collection Permit
No.WCP/LK/052/02b
170201 Timber No 12.79 Veolia Ireland Ltd, EPA Waste Licence No. Sent for recycling

Dock Road,
Limerick

W0177-03

WCP/LK/051/02b-Limerick
County Council
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European Description of [Hazardous [Quantity Name of Waste Disposal Recovery |Waste Permit Details and Ultimate
Waste Waste (YYes/No) (t/year) Contractor Issuing authority. Destination of
Catalogue Waste
Code
1909 05 Spent lon No 14 Veolia Ireland Ltd, Veolia Ireland Ltd. North Kerry
Exchange Resins Dock Road, EPA Waste Licence No. Landfill or
Limerick W0177-03. Limerick county
WCP/LK/051/02b-Limerick  |council landfill
County Council site.
1001 04 Boiler Ash/Slag  |Yes 87 RILTA, Ballyogan Business Park, 1. EPA waste licence no. Germany
Ballyogan Road, Sandyford, Dublin ~ |W0192-01
18.
150110 Boiler additive Yes 225 ENVA lIreland, Clonminam Ind. 1.EPA IPC License No. Lindenschmidt,
contaminated Estate, Portlaoise, Co. Laois. W0184-01 Germany
drums Waste Collection Permit
No.WCP/LK/052/02b
130899 Waste Oils, Yes 79 ENVA Ireland, Clonminam Ind. 1.EPA IPC License No. Recovery of the
130899 Oil contaminated Estate, Portlaoise, Co. Laois. W0184-01 oil takes place at
material Waste Collection Permit ENVA and is
No.WCP/LK/052/02b subsequently re-
Oil contaminated |Yes 18.22 processed on-site
materials for use as a fuel.
1706 01 Asbestos Yes 0 RILTA Environmental, Ballyogan EPA waste Licence No. Disposed by
Business Park, Ballyogan Road, W0192-01. RILTA at
Sandyford, Dublin 18. licensed landfill in
Rotterdam.
100104 Oil fly ash Yes 12 RILTA Environmental, Ballyogan EPA waste Licence No. Germany
Business Park, Ballyogan Road, W0192-01.
Sandyford, Dublin 18.
16 07 08 Tank cleaning Yes 3 RILTA Environmental, Ballyogan EPA waste Licence No. Germany.

waste

Business Park, Ballyogan
Road,Sandyford, Dublin 18.

W0192-01.
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2.7 Energy and Water Consumption

Energy Consumption

Energy usage at Tarbert Generating Station includes distillate oil and heavy fuel oil.
The total amount of distillate oil consumed in 2008 was 1,192 Tonnes.
The total amount of Heavy Fuel Qil consumption during 2008 was 294,373 Tonnes.

Water Consumption

Kerry County Council provides the mains water supply. Water consumption for the reporting period
was 486,983 Tonnes.

2.8 Environmental Incidents and Complaints

2.8.1 Complaints

One black smoke complaint was received during 2008. Reference communication sent to the Agency
on the 1* of July 2008. This issue was addressed at the time of the complaint.

2.8.1 Incidents

One reportable environmental incident occurred during 2008. This related to a minor release from the
boiler wash effluent treatment tank on the 12" of August 2008.

A number of problems with the CEMS systems were communicated to the EPA during 2008. All the
issued that were raised were rectified during the reporting period.
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3.0 Management of the Activity

3.1 Environmental Management Programme Report 2008

Of the 14 projects that were included on Tarbert’s EMP for 2008, 12 of these are currently complete.

The remaining two projects are to be carried forward to the 2008 EMP.

The following is a report on progress in relation to the 2007 Objectives and Targets. Items are
referenced with the environmental programme task where appropriate.
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Tarbert Generating Station 2007 AER
Status Report for 2007 Environmental Programme

Cle e Project Description Objectives Status Persof‘ Update Comment CoMmplEten
No. Responsible Date
Test bunds and certify them as holding. Dec-07
Bunding Programme 2007: M&P Trafo, Carry out repairs as required
UT4, HOT4, HOT3, T2101, T2102, T210X, Services Manager All certs obtained. See Programme 2008 for follow
P1/2007 HOT12, Complete Mr. B. Griffin up
Inspection of tank without cleaning out
product. Assess condition and implement B. Griffin
P2/2007 Tank 1 Island oil farm in service inspection any repairs necessary Complete (Services Manager) | Work on Tank 3 has been successfully completed Oct-07
O. Newman
Construct new concrete was storage area for (Station ~ Chemist | Construction complete. Water tightness test also
P3/2007 Construct new concrete waste plinth hazardous waste Complete /Env.Co-ordinator) complete May-07
Services Manager
P4/2007 URS Retired dump survey Label all capped areas on site Complete Mr. B. Griffin All capped areas are now clearly labelled Oct-07
A report was commissioned to evaluate the O. Newman A detailed survey has been completed on these
suitability of these earthen bunds for the (Station  Chemist/ | earthen bunds. This report will be submitted to the
P5/2007 Qil farm bunds storage of HFO Complete Env.Co-ordinator)) Agency as part of the AER 2007 Dec-07
Carry out inspection of specific sections of P.Brodbin
pipeline in Block 1, 3 and 4. See summary (Maintenance All planned work was completed during 2007 —
P6/2007 Pipeline inspection programme tank and pipeline inspection report. Complete Manager) see summary report Dec-07
Repair damages concrete at acid bund and B.Griffin
P7/2007 Sulphuric acid bund drainage line repairs associated line Complete (Services Manager) | Appropriate repairs have been completed Nov-07
O. Newman The ammonia tank was emptied and cleaned. The
Clean out and test the integrity of Ammonia (Station Chemist/ tank was inspected and no problems were
P8/2007 Ammonia Tank tank. Complete Env.Co-ordinator) encountered. Tank back in service. Oct-07
Due to a number of plant issues and an un-
T.Wall avoidably extended outage on U3 no major
Target was to improve energy efficiency by (Operations improvements in station energy efficiency were
P9/2007 Energy Efficiency 0.5% on the year end figure for 2006 Incomplete Manager) achieved. Dec 07
Following a survey that was carried out as per
All surface water discharge points are to be O. Newman IPCL 607, ESB has completed the rationalisations
Rationalisation of surface water discharge re-labelled following rationalisation as per (Station Chemist/ of discharge points on site the labelling process has
P10/2007 points proposal outlined in section 2.1 of the AER. | Incomplete Env.Co-ordinator) yet to be completed. Dec-07
An appropriate instrument was sourced and
P.Brodbin purchased by ESB Tarbert. This instrument was
Source, purchase and commission an oil (Maintenance installed and commissioned on the discharge from
P11/2007 Oil detection :0il farms detection system for the oil farm discharges | Complete Manager) the island oil farm. Working well. Dec-07
O. Newman
Target was set to reduce the amount of (Station Chemist/ Due to the type and quantity of waste generated on
P12/2007 Reduction of waste to landfill waste to landfill by 5% Complete Env.Co-ordinator site during 2007 this target was achieved. Dec-07
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Objective . — S Person Completion
) Project Description Objectives Status . Update Comment P
No. Responsible Date
Install and commission new chemical
Chemical tank upgrade WTP (phase 2) dosing tanks for streams A and B in the
P13/2007 WTP Complete M. Kelly (Engineer) | This tank upgrade was successfully completed May-07
Inspection of ammonia line from WTP to Take the ammonia delivery line out of P.Brodbin
station service and pressure test it to ensure (Maintenance Testing completed successfully. No repairs
P14/2007 integrity Complete Manager) required. Nov-07
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3.2 Environmental Management Programme 2008

Below is Tarbert’s proposed EMP for 2008. This proposal is a guideline and while it is expected that all
projects listed in this programme will be complete by December 2008 other items may be added to this

programme during the year. A progress report on this programme will be submitted with the station’s
AER in 2008.
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EMP L Person Update Completion
Description .
Task Responsible Comment Date
Bunding Testing Programme 2008: Water tightness tests required on bunds; UT3, UT4, T2003, T102, UT2, UT1, O. Newman
P1/2008 T101, M&P, T2004, HOT 1, 2, 6, 7, 8, 11, ST11, Diesel, Waste oil tank, Chemical bunds. Env. Co-ordinator Dec-08
P2/2008 Tank 4: In service inspection M. Kelly
Services Manager Oct-08
P3/2008 Island Oil Farm Bund: Re-instate earthen embankment M.kelly June-08
Services Manager
P4/2008 Neutralisation sump: Clean out and inspect floor lining P. Brodbin Nov-08
Maintenance
Manager
P5/2008 Pipeline Inspection Programme 08: Reference pipeline inspection plan 2008 P. Brodbin Nov-08
Maintenance
Manager
P6/2008 Waste Target: Reduce waste to landfill. Reduction to be made on 2007 total waste figures. Increase recycling/re-use O. Newman Dec-08
options for waste disposal. Env. Co-ordinator
P7/2008 Energy efficiency: Commission energy efficiency audit for the office block. T. Wall Dec-08
Operations
Manager
P8/2008 Construct concrete plinth beside 220 compound and in area for storing barrells O. Newman Nov-08
Environmental
Co-ordinator
P9/2008 Boiler Wash tank: Clean out tank, dispose of waste appropriately and inspect tank O. Newman Dec-08
Environmental
Co-ordinator
P10/2008 Re-labelling of surface water discharge points: All surface water discharge points are to be re-labelled following O. Newman Sept-08
rationalisations as per proposal outlined in section 2.1 Emissions to water Environmental
Co-ordinator
P11/2008 Training: Environmental awareness training for all staff and chemical spill training for relevant staff O. Newman Jun-08

Environmental
Co-ordinator
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3.3 Pollution Emission Register

“The licensee shall, not later than six months from the date of grant of this license and
thereafter as part of the AER, agree with the Agency the list of substances to be included in
the PER, and the methodology to be used in their determination™

PER calculations have historically been based on the individual formula listed below.
However CEMS data is now used to calculate mass emissions.

Sulphur Dioxide

Heavy Fuel QOil; gas oil (distillate oil)
SO, (tonnes) = Fuel consumed (tonnes), multiplied by

Fuel sulphur (S) content (fraction), multiplied by

Conversion factor S — SO,, i.e. 1.998

Nitrogen Oxides

NO, (tonnes) = Electricity generated (MWhours exported), multiplied by

NO, emission factor (Kg/MWhour), divided by

1,000
Carbon Dioxide
Heavy Fuel Qil; gas oil (distillate oil)
CO, (tonnes) = Fuel consumed (tonnes), multiplied by

Fuel carbon (C) content (fraction), multiplied by

Conversion factor C — CO,, i.e. 3.664

Dust

Dust (Tonnes)= (Avg. Monthly particulate figure (CEMS)) X (flue gas flow/hr) X (No. Of run
hours) / 1000 X 3

Tonnes of dust can be calculated as above for an estimated annual value. However the CEMS monthly and

48 hourly average data provided are used to calculate the ELV compliance values. See section 2.4 for
calculated results.
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Mass emission figures in the PER summary report below for air emissions are based on CEMS

data for 2007.
PER Report for 2007
Facility Identification
Name ESB Tarbert
IPPC Register Number 607-02
Reporting Period 1°" January 2007 - 31* December 2007

Pollutant Summary

Pollutant Name Output to Air (tonnes)

Al-1 Al-2 Al-3 Al-4
Sulphur Dioxide (SO,) 85.5 85.79 2285 3086
Nitrogen Oxides (as NO,) 2007 48 46.1 759 505
Dust 13.8 8.25 118.9 163
Carbon Dioxide - Station 2007 1006559.04

tonnes
Annual Usage

Ammonia 10 tonnes
Hydrazine 2000 litres
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3.3.1 PER 2007:

The PER emissions outlined for heavy metal below is based on the quantity of fuel
consumed in KT multiplied by an emission factor. The calculations are devised as per
VGB guidelines and have been agreed with the Agency. ESB proposes to report on these
parameters in the PER 2008 subject to any agreement or clarification with the Agency.

Specific Flue Gas Volumes - dry gas in nm3/GJ

Basis is normal conditions 0 deg ¢ 1013 mb and Nett Calorific Value.

VGB/EE ESB Calculation  FG Conditions
Fuel Recommended ESB std fuels
HFO 280 3% 02
Diesel oll 3% 02 Boiler Plant
Fuel consumption
MJ
HFO 313,480.00 tons 40.59 NCV 12,724,153 GJ
MJ
Diesel 1,048.00 tons 43.31 NCV 45,389 GJ
Total 12,769,542 GJ
Substance EF Emissions
g/GJ kg Comments on Data
Methane 0.8 10,216 VGB from IPCC 2006
CO 15 191,543 VGB from IPCC 2006
N20 0.3 3,831 VGB from IPCC 2006
NH3 0 0.00 Report as nil - no SCR
NMVOC 0.6 7,662 VGB expert group
As 0.002 25.54 VGB expert group
Cd 0.002 25.54 VGB expert group
Cr 0.008 102.2 VGB expert group
Cu 0.008 102.2 VGB expert group
Hg 0.0003 3.83 VGB expert group
Ni 0.2 2,554 VGB expert group
Pb 0.02 255.4 VGB expert group
Zn 0.04 511 VGB expert group
Benzene 0.00062 7.92 VGB from US EPA AP42
PAHs 0.00007 0.894 VGB expert group
VGB expert group
PCDD/PCDF 6.00E-10 7.66E-06 0.00766 grams ITEQ
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3.4 Summary Report on Tank and Pipeline Inspections

Introduction

HFO Pipework Inspections 2007

Inspections were carried out on 16 sections of the HFO pipework in Block 4 (HFO island pupm
house and pipework to rear of site canteen)

The pipework was stripped of cladding and lagging and cleaned by shot blasting. NDT
inspections included visual and UT wall thickness measurement and all reports were received by
the stations maintenance team.

Once inspection phase was complete, protective paint coatings were applied and the pipework
was re-insulated with new insulation and re-clad with existing or new cladding as required.

Repaire were carried out for areas <50% WT remaining and to areas previously inspected in
2006.

A number of steam lines were also inspected and various sections replaced including tracing
steam lines, drain pots and steam manifolds on the 10” steam line to the mainland oil farm

Overview

To ensure that the pipelines remains fit for purpose a programme of control has been devised
based on a five yearly cycle. The aim of this programme is to apply adequate examination to the
system to obtain timely warning of developing problems.

Due to the extensive nature of the system, the pipeline control programme divides the network
into five approximately equal blocks. Each year the entire five blocks are subject to a visual
examination and one selected block, i.e. Block No1,2,3,4 or 5, receives a detailed inspection.

Description of the Blocks
The following outlines the area covered by each block.

Block Nol

Jetty head marine unloading arms to shore Tee.

Shore Tee to each of Fuel Tanks 1, 2, 3 & 4.

Shore Tee towards Mainland Oil Farm, end at outfall bridge.

Block No2

Outfall bridge to Fuel Tanks 9,10,11 & 12.
Fuel Tanks 8,10,11 & 12 to Mainland Pump House
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Block No3
Fuel Tanks 1,2,3 & 4 to Island farm bund wall penetration

Block No4
Island farm bund wall penetration to Island Pump House
Island Pump House to North West corner of Rings A & B rear of WTP

Block No5
North West corner of Rings A & B rear of WTP to Boilers 1,2,3 & 4

Examination Cycle

Block Nol = year 2005, No2 2006 to No5 2009, after which cycle shall repeat.

Requirements of the examination
a. General Visual of entire system

Every 12 months a general visual examination of the entire system, Blocks No1l through 5, shall
be made by a competent person. The competent person shall observe the state of the pipeline
cladding taking note of missing or damaged sections. Each pipeline support shall be observed for
displacement or collapse or for pipeline displacement causing loss of bearing on the supports.
Each anchorage point and expansion point shall be observed for signs of displacement, loss of
alignment or other abnormalities. A number of features present as weaknesses in pipeline,
namely vertical junctions and vent points where water may penetrate the cladding. All such
points are to be examined and any defects reported.

b. Detailed Examination of the selected Block

As part of the general visual examination described in section a above, the competent person shall
also carry out a detailed examination of selected Blocks of pipeline. This examination will
involve assessment of areas of special interest such as:

-Points of pipeline anchorage.

-Pipeline expansion devices.

-Vent or other vertical fittings.

-Pipeline supports having defects from visual examination.
-Flexible section including Vitrolic couplings at tanks.
-Transfer from pipeline to valve at flanges.

-Tank draw-off heaters and associated pipeworks.

Following removal of the thermal insulation the competent person shall examination the exposed
area visually. Detailed non destructive testing involving cleaning by shotblasting and the use of
NDT techniques is not normally required on fuel oil pipelines.

However, should visual examination expose defects of a significant nature such techniques shall
be employed.
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When the examination is complete the thermal insulation and cladding shall be returned to
position and all joints made good. The competent person shall confirm that insulations are
returned to the prior to condition, or better, and that sealing against water ingress has been made.

Pipeline Inspection 2008
It is intended to carry out further inspections of the HFO Pipework in 2008 in Block 5. This

includes the HFO pipework from the rear of the site canteen to the station.
Some repair work may also be carried out in follow up to 2007 inspections.
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4 Licence Specific Reports

4.1 Noise Monitoring Reports

A noise survey was carried out for the station during 2006. See Appendix 5 for the attached
report.

4.2 Energy Efficiency Audit Report Summary

General
Tarbert station has 4 generating units, giving a total electricity generating capacity of 632 MWe.
These units are conventional oil fired steam generating units.

Units 1 and 2 both have a rated generating capacity of 60MWe and Unit 3 and 4 have an output
of 256MWe. Each unit is independent and consists of a boiler, steam turbine and auxiliary plant.

Operating efficiency figures are based on target heat inputs which depend on conditions such as
loads, starts and ambient conditions versus actual electrical energy outputs. Ideally, these
targets are set so that an operating efficiency of 100% is achievable if all plant conditions are
correct. Operating efficiency figures for each unit for 2007 are presented in the attached table.

Maintenance Overhauls

Over time a Unit's performance will inevitably degrade, both in terms of output and efficiency.
Some of this degradation is temporary and can be recovered. Some degradation however is not
recoverable. Plant overhauls are scheduled based on run hours and starts to ensure continued
reliability and to recover the temporary degradation. All of the work undertaken during overhauls
improves plant efficiency, performance and availability.

Operating Efficiency 2007

Unit 1 Unit 2 Unit 3 Unit 4

88.94% 85.09% 99.04% 99.05%
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4.3 Bund Test Report

Over the last number of years a significant programme has been undertaken to upgrade all of the
bunds on the site. On 17 November 2004 an EPA audit was conducted on site with reference to
IPC licence 607. One Non-Compliance and one Observation were raised regarding the bunds.
This issued has again been raised with the station and a comprehensive bund programme was put
in place (reference communication of the 21% of December 2005). A detailed risk assessment of
all bunds was carried out in September 2005 (see details below) and as a result of this a
comprehensive bunding plan was put in place (Attachment 3)

Environmental Risk Assessment on Bunds at Tarbert Generating Station

For Risk Assessment purposes, the bunds are grouped dependant on the medium being controlled.
These groups are 1) Qil filled Transformer Bunds, 2) Oil Tank bunds and 3) Chemical Bunds.

1) Oil Filled Electrical Transformers Bunds

The equipment being protected is an oil containing vessel, and also a complex high voltage, high
current operational piece of equipment. This presents numerous safety and environmental risks,
of which the environmental risks are considered here.

Risk Factors

The condition of the bund. Is the bund of sound construction and capable of holding any oil
that might leak.

The Condition of the Transformer. Stringent maintenance programs are in place to keep this
equipment is safe working order. This includes management of oil quality and elimination of any
leaks.

The Volume of oil in the transformer. An indication of the potential size of an oil spill.

Is the Transformer in service or not. The likelihood of an oil leak on an out of service
transformer is extremely low.

Is the transformer located indoors or outdoors. Outdoor transformers are more vulnerable to
deterioration from the weather and rain. Indoor bunds do not need drains.

The probability of a minor spill or a major leak

- Minor spills are mostly associated with a maintenance activity or a weeping joint. These can be
tidied up immediately and do not pose an environmental risk.

- Major spills are usually associated with a transformer failure, which may cause a fire or
explosion and are very rear.

The response time to a leak. Minor leaks are usually identified immediately and the area tidied
up at the same time. More significant leaks are alarmed in the Control room and Operations staff
will survey the area within minutes. An appropriate emergency response team will then be
deployed.
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Transformer design. Transformer tanks are normally at ambient pressure, and are fitted with an
expansion tank and breather system to accommodate temperature variations. Transformer tanks
are designed for an overpressure of 25 Bar in the event of a fire or explosion.

Bund access. All our major bunds have good road vehicle access to facilitate a response to any
incident that may occur.

Transformer fire defences. There are two main systems.

Automatic deluge system. This will activate automatically on detection of a fire on the
transformer, and cover the entire transformer in a fine mist, and quench the fire.

Stone layer on the floor of the bund. The stone provides a barrier between any leaked oil and
the radiant heat from a fire. The oil can then be safely removed from the bund in a controlled
manner.

A determination of the likelihood and severity of an incident is made for each transformer, and a
risk ranking is tabulated

Bund Design and bund up-grading experience
All the bunds associated with the transformers were built in the 1960°s and 1970’s to the
standards at that time.
Over the last 6 years a significant amount of resources and project time has been invested in
upgrading all of our bunds to present day standards. This work has included

e the provision of a dedicated isolation valve for each bund,

o the provision of a down stream interceptor to process any drainage form the bund,

o the upgrading of the surface of the bund by cementatious means and/or by installing a

liner.

Our experience to date with these projects has been mixed. Establishing an acceptable bund has
proved to be very difficult to achieve in some cases. Re-testing the bund 12 months after its up
grade has also produced varied results, with numerous contractors being requested back on to site
to re-establish the bund tightness. While this work is significantly improving the ability of the
bund to contain its contents, it is our experience that it is not feasible to retro fit a containment
system that will provide a loss rate which is to current new build standards.

Testing of bunds

The testing of our bunds is carried out in accordance with our Test procedure, which has been
agreed with our Civil Engineer and approved by the EPA. A stabilising period is provided and
allowances are made for rainfall and evaporation. The total drop in level, taking
rainfall/evaporation into account should not exceed 10mm.

Due to operational restrictions, it is not always possible to test the bund to its full height
(equivalent to 110% of oil). In all cases, the test level is above the stone level. This means that
all floor joints, drain lines and floor to wall joints are included in the test. The only areas not
included in the test are the corner joints above the gravel, all of which are available for visual
inspection. In the event of a major leak, the bund would be managed to keep the level low, so the
integrity of the higher parts of the bund are not as significant as the lower areas.
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2) Oil Tank Bunds
Environmental Risk Factors that are considered.

Condition of the Tanks A maintenance program and an internal inspection program is in place
for all oil storage tanks.

Condition of the bunds Is the bund of sound construction and capable of holding any oil that
might leak.

Bund surfaces The Heavy Fuel Oil earthen bunds pose particular problems in that they can not
be water tested, and certified.

Volumes of the tanks An indication of the potential size of an oil spill.

Probability of minor or major spills HFO is difficult to handle and can result in minor spills.
Systems are developed to manage this. Major spills are very rare.

Response to a spill Availability of spill control equipment and procedures to minimise and
impact caused by a spill

A determination of the likelihood and severity of an oil spill incident is made, and a risk ranking
is tabulated for each bund.

Bund Design and bund up-grading experience

The Diesel bund which is concrete lined has proven to be very difficult. Several different
approaches have been used. A lining system is currently being installed. The HFO bunds are
porous so testing is not possible. Our experience is that HFO will not travel down through
compacted stone.

Testing of Oil Bunds.

The testing of our bunds is carried out in accordance with our Test procedure. There are no test
height limitations due to the plant.

3) Chemical Bunds

Chemicals present safety and environmental risks which are specific to the chemical being stored.
The environmental risks they pose are considered here.

Risk Factors

Condition of the Tanks A maintenance program and an internal inspection program is in place
for all chemical storage tanks.

Condition of the bunds Is the bund of sound construction and capable of holding any chemical
that might leak.

Bund surfaces Are the bunds capable of holding the contents for an acceptable period of time.
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Volumes of the tanks An indication of the potential size of a chemical spill

Probability of minor or major spills

Response time to a spill Availability of spill control equipment and procedures to minimise and
impact caused by a spill

Bund Design and bund up-grading experience

Chemical Bunds installed in the 1960°s and 1970’s were constructed to a much higher standard
than the transformer bunds. They are a lot less complex than the transformer bunds to upgrade
and repair.

Testing of Oil Bunds.
The testing of our bunds is carried out in accordance with our Test procedure. There are no test
height limitations due to the plant.

Summary: Appendix 6 shows a detailed outline of all bund testing and repair that was carried
out in 2007. Bunds that have passed the water test have been issued with Certificates. These are
available on request. See attached update as of December 2007 for the current status of bunds on
site and EMP 2008 for remainder of work to be carried out.

During 2007 a report was carried out on the earthen bunds in the Island and Mainland oil farm.
The purpose of this report was to assess the suitability of these earthen bunds for their purpose.
This once off report has been included in Appendix 7.

The main conclusion from this report is that the earthen bunds are suitable for the purpose of
storing HFO. The report also recommends some work be carried out in relation to re-instating
earthen embankments where over time the height has been reduced due to natural processes. This
recommendation has been addressed in the EMP 2008.
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Drawing 1: Site Map and Discharge Points
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Appendix 1: EPA Water Monitoring Results 2007
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Appendix 2: Quarterly Monitoring Results 2007
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Appendix 3: CEMS Annual Cross Checks and Calibrations
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Appendix 4: ESS Air Emissions Monitoring Report
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Appendix 5: Noise Survey
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1. Introduction
This work was carried out to ascertain the Db sound levels at the NSL’s as an annual requirement for the
ESB Tarbert Station IPCL.

2. Test Personnel
This work was carried out by Liam Broderick of ESB Asset Technology.

3. Equipment

The noise measurements were made using the following:

Bruel & Kjaer noise meter type 2260 ( S N 2001649)

Microphone type 4189 (serial No. 2021133)

Calibrator type 4231 (serial No. 2084922)

Wind shield (type UA0237)

The NAMAS certificate dated 02/11/06 for the meter is included in this report in Appendix 3.

Meter set to A weighting, 1/3 octave analysis and Fast response. The microphone was positioned 1.3 m
above the ground and mounted on a tripod for all samples.

4. Tests

A total of six Leq 30 measurements were made, one for Night and one for Day at NSL1, 2 and 3

All measurements were made on 20'21 st August in accordance the latest guidelines laid down in the EPA
guidance document 2™ edition dated 2006. Full details of each NSL result are given in Appendix 2

5. Conditions

The weather was fair with dry conditions and medium wind speeds for the duration of all measurements.
The plant was on full load for the duration of the noise measurements during the day (Units 1, 2, 3 and 4).
Only Unit 3 and 4 were on load for the night measurements.

The station was clearly audible in all tests.

Comments regarding specific local conditions are contained in Appendix 1

Tarbert NSL Site Map is shown in Appendix 4

6. Results
Location LegA 30 LA 90 LA 10 LA Max | LA Min
NSL1 Day 58.3 55.1 60.2 74.9 51.2
NSL1 Night 40.7 38.9 42.1 54.3 36.6
NSL2 Day 58.2 56.4 59.7 66.4 53.2
NSL2 Night 47.4 46.4 48.5 57.6 44.8
NSL3 Day 56.5 53.8 58.3 72.6 51.9
NSL3 Night 46.5 45.2 47.6 57.6 43.5

Full Spectrum and all Percentiles are included in Appendix 2
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7. Summary

The results of these tests show that the Station is compliant with the requirements of its
noise IPCL set at (Leg30) 55db Day, when account is taken of the high traffic volumes to
the ferry port during a busy summer’s day and the (L90) supports this observation.
Similarly the night readings which are slightly raised due to the load changing and
subsequent steam leakage during the test period are within the (Leq30) 45db Night when
the (L90) values are assessed.

However a tonal component was observed in all the night tests and has been explained in
relevant survey comments as due to steam leakage on roof at the time.

Liam Broderick (ESB) 26-09-2007
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Appendix 4A

Survey Comments

Location

Day Time

Night Time

NSL 1

Car Park,

Near Main Entrance and in line
of sight of the Station.

Average W/S 3.5 m/s.
Weather dry with clear skies
Station clearly audible.
Occasional passing traffic
(readings paused manually).
Birds Chirping

People walking in area.
Frequent Traffic passing from
busy ferry traffic.

Steam sounds from station
building.

Shannon Ferry clearly audible
for periods during the test.

Average W/S 0.5 m/s.

Weather dry with clear skies.
Station clearly audible.
Occasional passing traffic
(readings paused manually).
Birds Chirping.

Some overnight camper vans
nearby, some activity heard
from that area, Gas bottles
moving etc.

Due to the very low background
noise level the tone of 630 Hz
from ID fans on U3 and U4 can
be identified but is very small
and even with a tonal penalty of
5dB is below licence limits.

NSL 2

Private House beside “Shannon
Bar”

Approach Road to Station.

Average W/S 3.5 m/s.
Weather dry with clear skies
Station clearly audible.
Occasional passing traffic
(readings paused manually).
Birds Chirping

People walking in area.
Frequent Traffic passing from
busy ferry traffic.

Steam sounds from station
building. Shannon Car Ferry
clearly audible for periods
during the test.

Average W/S 0.5 m/s.
Weather dry with clear skies.
Station clearly audible with a
low but continuous steam
emission sound

Occasional passing traffic
(readings paused manually).
Birds Chirping.

1 Aircraft overhead

Low steam discharge may have
contributed to a tone at 100Hz
and appears to account for an
LEQ at licence limits and
further supported by similar L10
and L90 values.

NSL 3

Causeway.

Private House on approach
Road

Average WIS 3.5 m/s.
Weather dry with clear skies
Station clearly audible.
Occasional passing traffic
(readings paused manually).
Birds Chirping

Frequent Traffic passing from
busy ferry traffic.

Steam sounds from station
building. Shannon Car Ferry
clearly audible for periods
during the test.

Average W/S 0.5 m/s.
Weather dry with clear skies.
Station clearly audible with a
low but continuous steam
emission sound

Occasional passing traffic
(readings paused manually).
Birds Chirping.

Low steam discharge may have
contributed to a tone at 100Hz
and appears to account for an
LEQ at licence limits and
further supported by similar L10
and L90 values.
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APPENDIX 4B

Measurement data

1. Bruel & Kjaer Noise Measurement Printouts for NSL’s

It should be noted that all Calibration measurements have been grouped together and spectrum data

omitted for clarity.

Instrument: 2260
Application; BZ7210 version 1.0
Start Time: 20/08/2007 14:14:42
End Time: 20/08/2007 14:14:49
Elapsed Time: 0:00:07
Bandwidth: 1/3 Octave
Peaks Over: 140.0 dB
Range: 30.9-110.9dB
Time Frequency
Broad-band measurements: SFI AL
Broad-band statistics: F A
Instrument Serial Number: 2001649
Microphone Serial Number: 2021133
Input: Microphone
Pol. Voltage: oV
S. I. Correction: Frontal
Calibration Time: 28/06/2007 11:47:54
Calibration Level: 94.0 dB
Sensitivity: -27.0dB
ZF0023: Not used
Pre Cal Day Test Text
Start Elapsed Overload LAeq LAF90 LAF10 LAFMax LAFMin
time time [%0] [dB] [dB] [dB] [dB] [dB]
Value 0.0 93.7 93.6 93.8 93.8 93.5
Time 14:14:42  0:00:07
Date 20/08/2007
Post Cal Day Test Text
Start Elapsed Overload LAeq LAF90 LAF10 LAFMax LAFMin
time time [%0] [dB] [dB] [dB] [dB] [dB]
Value 0.0 94.0 93.8 94.0 94.0 93.9

Time 19:27:26 0:00:10
Date 20/08/2007
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Pre Cal Night Test Text

Start Elapsed Overload LAeq LAF90 LAF10 LAFMax LAFMin
time time [%6] [dB] [dB] [dB] [dB] [dB]
Value 0.0 93.9 93.8 94.0 94.0 93.8

Time 23:30:07  0:00:09
Date 20/08/2007

Post Cal Night Test Text

Start Elapsed Overload LAeq LAF90 LAF10 LAFMax LAFMin
time time [%6] [dB] [dB] [dB] [dB] [dB]
Value 0.0 93.6 93.6 93.8 93.6 93.6

Time 01:16:40 0:00:05
Date 21/08/2007



NSL1 Day Text

Start Elapsed Overload LAeq LAF90 LAF10 LAFMax LAFMin
time time [%0] [dB] [dB] [dB] [dB] [dB]
Value 0.0 58.3 55.1 60.2 74.9 51.2
Time 15:26:56  0:30:00
Date 20/08/2007

NSL1 Day

dB 20/08/2007 15:26:56 - 15:56:56

110

100

90

Cursor: (A) Leq=58.3 dB LFMax=74.9 dB LFMin=51.2 dB

500

1000

2000

4000

8000
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NSL1 Day

% Based on LAF(Inst), 10ms Class width: 0.2 dB 20/08/2007 15:26:56 - 15:56:56

100 L1 = 650dB
L5 = 615dB

90 L10 = 60.2dB
L50 = 57.3dB
L90 = 55.1dB

80 L95 = 54.4dB
L99 = 53.2dB

70 \

60

. |
; |
30 \

10
0 /\
40 50 60 70 80 90 100 110 dB
Level Cumulative

Cursor: [70.8 ; 71.0[ dB Level: 0.0% Cumulative: 0.1%

NSL1 Night Text

Start Elapsed Overload LAeq LAF90 LAF10 LAFMax LAFMin
time time [%] [dB] [dB] [dB] [dB] [dB]
Value 0.0 40.7 38.9 42.1 54.3 36.6

Time 23:31:08 0:30:00
Date 20/08/2007
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dB 20/08/2007 23:31:08 - 00:01:08
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NSL2 Day Text

Start Elapsed Overload LAeq LAF90 LAF10 LAFMax LAFMin
time time [%0] [dB] [dB] [dB] [dB] [dB]
Value 0.0 58.2 56.4 59.7 66.4 53.2
Time 14:15:16  0:30:00
Date 20/08/2007
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NSL2 Day

% Based on LAF(Inst), 10ms Class width: 0.2 dB 20/08/2007 14:15:16 - 14:45:16
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NSL2 Night Text

Start Elapsed Overload LAeq LAF90 LAF10 LAFMax LAFMin
time time [%] [dB] [dB] [dB] [dB] [dB]
Value 0.0 47.4 46.4 48.5 57.6 44.8

Time 00:11:29 0:30:00
Date 21/08/2007
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NSL2 Night
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NSL3 Day Text

Start Elapsed Overload LAeq LAF90 LAF10 LAFMax LAFMin
time time [%0] [dB] [dB] [dB] [dB] [dB]
Value 0.0 56.5 53.8 58.3 72.6 51.9
Time 18:02:57  0:30:00
Date 20/08/2007
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NSL3 Day

% Based on LAF(Inst), 10ms Class width: 0.2 dB 20/08/2007 18:02:57 - 18:32:57
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NSL3 Night Text

Start Elapsed Overload LAeq LAF90 LAF10 LAFMax LAFMin
time time [%] [dB] [dB] [dB] [dB] [dB]
Value 0.0 46.5 45.2 47.6 57.6 43.5

Time 00:45:03  0:30:00
Date 21/08/2007
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NSL3 Night
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APPENDIX 4C Certification

CERTIFICATE OF CALIBRATION b

ISSUED BY Bruel & Kjaer

DATE OF ISSUE 2 NOVEMBER 2006

CERTIFICATE NUMBER 15523

Briiel & Kjzer UK Ltd O
rue |2er 7 0174

Bedford House - Rutherford Close - Stevenage - Hertfordshire - SG1 2ND PAGE | OF 2 PAGES

Telephone: 01438 - 739100 - Fax: 01438 - 739199

E-Mail: service@bkgb.co.uk APPROVED SIGNATORY

Name: R. DIX

Signature: (2%&/

SOUND LEVEL METER VERIFICATION
IN ACCORDANCE WITH THE PROCEDURE GIVEN IN BS7580:Part 1:1997

CLIENT: ESB GENERATION SERVICES

MONEYPOINT
KILRUSH
CO CLARE
IRELAND
DATE EQUIPMENT RECEIVED: 13 OCTOBER 2006
CALIBRATION DATE: 2 NOVEMBER 2006
BRUEL & KJAER REF.No.: 91135
Sound Level Meter, Bruel & Kjaer Type: 2260 Serial No.: 2001649

Aplication Module, Bruel & Kjaer Type: BZ7201

Microphone, Bruel & Kjaer Type: 4189 Serial No.: 2021213
Calibrator, Bruel & Kjaer Type: 4231 Serial No.: 2084922
With Adaptor Type: UCo0210
Calibrator Calibration Certificate No.: 15499 Dated: 25/10/2006
The reported expanded inty is based on a uncertainty iplied by a coverage factor k=2, providing a level of i of approxi 95%. The

uncertainty calculation has heen carried out in accordance with UKAS requirements.
Version ( 2.10 15/10/01 Type 2260 )2.00 10/01/01 TYPE 2260

This certificate is issued in accordance with the laboratory accreditation requirements of the United Kingdom Accreditation Service. It provides traccability of measurement to
recognised national and to units of realised at the National Physical Laboratory or other recogniscd national siandards laboratories. This certificate may
not be reproduced other than in full, except with the prior written approval of the issuing laboratory.
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Appendix 6: Bunding Programme
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Transformers

Next
Test

Transformer ID Oil (m3) | Likelihood | Severity Risk Status Comment due
Not

M&P trafo 0.24 L L L Holding Repairs during Unit 4 outage 2007 tba

T101 28.38 L M M Holding Cert. Tar/2005/09 Sep-08

UTl 5.32 L L L Holding Cert. Tar/2005/10 Sep-08

uT2 5.32 L L L Holding Cert. Tar/2005/12 Sep-08

T102 28.38 L M M Holding Cert. Tar/2005/11 Sep-08

T2003 84.45 L M M Holding Cert. Tar/2005/01 Feb-08

uT3 9.61 L L L Holding Cert. Tar/2005/01 Feb-08

UuT4 9.61 L L L Holding Repairs completed Cert required. tba

T2004 84.45 L M M Holding Cert. Tar/2005/02 Mar-08
Not

HOT4 0.99 L L L Holding Repairs during Unit 4 outage 2007 tba
Not One part failed. Modified for temp.

HOT10 0.99 L L L Holding Generator. tba
Not

HOT3 0.99 L L L Holding Repairs during Unit 4 outage 2007 tba

HOT2 0.99 L L L Holding Cert. Tar/2005/06 Mar-08

HOT1 0.39 L L L Holding Cert. Tar/2005/06 Mar-08

HOT8 0.39 L L L Holding Cert. Tar/2005/06 Mar-08

HOT6 0.39 L L L Holding Cert. Tar/2005/06 Mar-08

ST11 0.39 L L L Holding Cert. Tar/2005/06 Mar-08

HOT7 0.39 L L L Holding Cert. Tar/2005/04 Mar-08

ISLAND OIL

FARM 0.24 L L L Concrete floor

HOT 11 0.39 L L L Holding Cert. Tar/2005/05 Mar-08
Not

T2101 56.36 L M M Holding Property of National Grid - W P 2007 tba
Not

T2102 56.36 L M M Holding Property of National Grid - W P 2007 tba
Not

T210X Spare 59.09 Very L M L Holding Corporate decision required on its future tba

HotX Spare 0.99 Very L L L Purchase portable bund - 2007 Programme tba

HOT 12 Spare 0.99 Very L L L Purchase portable bund - 2007 Programme tba
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Oil Bunds

Next

Quantity Test
Liquid (Tonnes) | Likelihood | Severity Risk Status Comment due
Diesel 300T L M M Holding Cert. Tar/2005/08 Sep-08
HFO 100KT L M M Study complete. Submitted to EPA N/A
HFO 160 KT L M M Study complete. Submitted to EPA N/A
HFO/Lub L L L Holding Cert. Tar/2005/01 Feb-08

Not
Insulating oil <5T L L L Holding Property of National Grid - W P 2007 tba
Chemical Bunds
Next

Quantity Test
Chemical (Tonnes) | Likelihood | Severity Risk Status Comment Due
Sulphuric Acid 50T L M M Holding Cert. Tar/2006/03 Nov-09
Caustic (30%
Conc.) 100T L M M Holding Cert. Tar/2005/13 Nov-08
Caustic (47%
Conc.) 100T L M M Holding Cert. Tar/2005/14 Nov-08
Fuel Additives
store L L L Holding Cert. Tar/2005/03 Mar-08
Hypochlorite 22T L L L Holding Cert. Tar/2006/02 Jul-09
Ammonia 7T L L L Holding Cert. Tar/2006/01 Apr-09
Hydrazine 15T L L L Holding Cert. Tar/2005/03 Mar-08
Neut. Sump Acid 37T L L L Holding Cert. Tar/2005/15 Sep-08
Neut. Sump
Caustic 33T L M M Holding Cert. Tar/2005/07 Sep-08
Boiler Waste 1 L L L Holding Cert. Tar/2004/01 Mar-07
Boiler Waste 2 L L L
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Appendix 7: Oil Farm Bund Report
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