APPENDIX 2

Dust / Landfill Gas / Leachate Monitoring Re%Q}fS’ 2004 & 2005
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1. INTRODUCTION

In accordance with the Notice issued in accordance with Article 14(2)(b)(ii) of the Waste
Management Licensing Regulations, and specifically requests (3), (4) and (5) of Article 12 of
that request, Greenstar Limited (Greenstar) has prepared the following information in relation
to the application for the review of a Waste Licence, at Fassaroe Bray, Co. Wicklow (Waste
Licence Register 53-3).

Section 2 contains the responses to the requests by the Agency for dust, leachate and landfill
gas monitoring carried out during 2004 & 2005. For ease of interpretation each of the
‘ requests are presented in italics followed by Greenstar’s response.
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2. RESPONSES

1. Submit dust monitoring results for 2004 and 2005 including a full interpretation of the
obtained results.

The licence requires dust monitoring to be completed three times annually. Twice during the
period May to September and once outside this time. No dust monitoring has been completed
as yet for 2005. The dust levels recorded during 2004 are presented on Table 1.

2. Submit landfill gas monitoring results for 2004 and 2005 including a full interpretation of
the obtained resullts. &
NS

&
&

The landfill gas monitoring is conducted monthly. Hfg\é?ogramme includes measurements of
methane, carbon dioxide, oxygen and atmos \@ pressure. The monitoring locations
specified in the Licence include seven landﬁgQ Fwells (GS-05, GS-06, GS-07, GS-08, GS-
09, GS-10 and GS-11), the four groundwatg}*O nitoring wells (BH-2, BH-5, BH-6 and BH-7)
and two of the leachate boreholes (L-01§ 02). Leachate monitoring location L-03 is also
included in the monitoring programﬁ?\e@‘\ he results are reported in the quarterly reports,
which includes an interpretation of t£1§ ata.

&

§
QO
The results for 2004 and the monitoring in 2005 completed to date along with an
interpretation of the data are presented below.
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Dust Monitoring Fassaroe 2004

Table 1
'Location Number | Dust De Aug-Sept04 | Nov-Dec 0 Dec-Jan 04

(mg/m2/day) Dust (mg/m2/day) Dust (mg/m2/day) Dust (mg/m2/day) Dust (mg/m2/day)
DS-1 350 Gauge Contaminated 1690 (366 mg organic, 82 (40 mg organic, 202 (47 mg organic,

1324 mg 1norgan1%éa‘ 42 mg inorganic) 155 mg inorganic)

&

DS-2 350 332 (80 mg organic, 488 (132 m ogg\\gnic, 135 (22 mg organic, 359 (58 mg organic,

252 mg inorganic) 356 mng)dzlgxf%anic) 113 mg inorganic) 301 mg inorganic)
DS-3 350 Gauge Contaminated 368 (I é"@(%g organic, 167 (47 mg organic, 272 (99rr.1g organic,

' @g inorganic) 120 mg inorganic) 173 mg inorganic)

N
éf@@b (324 mg organic, | 2555 (364 mg organic,
DS-4 350 Gavge Damaged (| 5896 mg inorganic) | 2191 mg inorganic) Gauge Damaged
\6\0
00{\&0
July 2005 (JOC/PS)
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Landfill Gas Monitoring Q1 2004

Slte Name: Greenstar Materlals Recovery Ltd. Site Address Fassaroe Bray, Co chklow
Fassaroe Depot
Operator: GREENSTAR National Grid Reference: E3242, N2179
Site Status: Operational Date: 27/01/2004
Instrument used: Normal Analytical Range:
Gas Data LMSx 0—100%
Monitoring Personnel: Weather:
OCM Scattered showers, windy
Results
Sample Borehole/ Temperature CH, CO, 0, Barometric Comment
‘ Station spike/other °C (% viv) | (oviv) | (Yo viv) Pressure
Number (mb)
GS-01 Borehole 5.6 0.0 4.2 13.2¢ 1021
S
GS-05 Borehole 52 0.0 2.9 d%.S 1021
S
- <O
GS-06 Borehole 5.1 0.0 &Z{ Q}S\ 11.5 1021
GS-07 | Borehole 5.0 0.0 C\Q;@?o 9.5 1021
&
GS-08 | Borehole 5.5 o&@?Q 9 21 17.2 1021
> \&\0)
GS-09 Borehole 5.6 x@% 7.9 11.5 1021
,\O
GS-11 Borehole 6.3 OO&/ 0.0 12.4 7.0 1019
BH-2 Borehole 5.0 0.0 0.1 17.9 1021
‘ BH-5 Borehole 7.2 0.0 0.1 17.8 1021
BH-6 Borehole 5.1 0.0 0.4 17.7 1021
BH-7 Borehole 5.0 0.0 0.6 17.0 1020
L-01 Borehole 5.8 0.0 3.6 14.4 1020
L-02 Borehole _ Not Accessible -
Covered by Retaining
Wall
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Slte Name: Greenstar Materlals Recovery Ltd. — | Site Address: Fassaroe, Bray, Co. chklow
Fassaroe Depot
Operator: GREENSTAR National Grid Reference: E3242, N2179
Site Status: Operational Date: 26/02/2004
Instrument used: Normal Analytical Range:
Gas Data LMSx 0-100%
Monitoring Personnel: Weather:
OoCM Overcast, dry, cold
Results
Sample Borehole/ Temperature CH, CO, 0, Barometric Comment
Station spike/other °C (% viv) | (%o viv) | (% viv) Pressure
‘ Number (mb)
GS-01 Borehole 5.8 0.0 2.2 17.2 1014
GS-05 | Borchole 54 00 | 38 | 145 1014
S
GS-06 | Borehole 55 0.0 7.89.4 11.5 1014
AN
GS-07 Borehole §Q:§w Borehole
RS Destroyed
GS-08 | Borehole 5.7 05 o 7.9 11.5 1013
R
GS-09 | Borehole 5.9 (90 9.3 7.5 1012
(¢)
GS-11 Borehole 64 & 00 13.0 4.6 1012
P
BH-2 Borehole 52 0.0 0.0 17.2 1016
‘ BH-5 Borehole 7.3 0.0 2.8 14.0 1014
BH-6 Borehole 53 0.0 0.4 17.0 1014
BH-7 Borehole 5.2 0.0 0.6 16.9 1014
L-01 Borehole 6.0 0.0 14.0 0.2 1014
L-02 Borehole 5.9 0.0 11.0 4.9 1013
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| Ambient
Site Address: Fassaroe, Bray, Co. Wicklow

Site Name: Greenstar Materials Recovery Ltd.
Fassaroe Depot

Operator: GREENSTAR National Grid Reference: E3242, N2179
Site Status: Operational Date: 29/03/2004
Instrument used: Normal Analytical Range:
Gas Data LMSx 0—-100%
Monitoring Personnel: Weather:
OCM Clear, dry, sunny
Results
Sample | Borehole/ | Temperature CH,4 CO, 0, Barometric Comment
. Station | spike/other °C (Yo viv) | (% viv) | (% viv) | Pressure
Number (mb)
GS-01 Borehole 7.6 0.0 0.5 16.8 1023
GS-05 | Borehole 72 00 | 22 | 139 | 102
(oN
GS-06 Borehole 7.1 0.0 5.70&*" $513.4 1022
2O
GS-07 | Borehole RS Borehole
: c\Q,;\@Q Destroyed
GS-08 | Borehole 7.5 0.0 K 11 5.3 1023
S
GS-09 Borehole 7.6 Q‘QQQ‘ . 2.1 17.2 1022
\Q
GS-11 Borehole 83 ég\\v 0.0 12 7.0 1022
fo(\
BH-2 Borehole 80 0.0 0.1 17.5 1022
. BH-5 Borehole 72 0.0 0.1 17.0 1022
BH-6 Borehole 7.1 0.0 0.1 17.5 1022
BH-7 Borehole 7.0 0.0 0.0 18.1 1022
L-01 Borehole 7.8 0.0 6.5 16.3 1022
L-02 Borehole 7.8 0.0 6.5 16.3 1022
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Interpretation

Methane was not detected in any of the monitoring locations over the three monitoring events.
In January, carbon dioxide was detected above the carbon dioxide emission trigger level of
1.5% v/v at three boreholes located outside the waste body GS-01 (4.2% v/v), GS-05 (2.9%
v/v) and GS-06 (7.9% v/v). Carbon dioxide was not detected above the trigger level for the
other four boreholes located outside the waste body (BH-2, BH-5, BH-6 and BH-7). The
highest carbon dioxide reading within the waste body was at GS-11 (12.4% v/v).

Carbon dioxide was detected in all the monitoring locations in February, with the exception of
BH-2, which is consistent with previous monitoring events. The levels measured in BH-5
(3.8% v/v), which is outside the waste body, were above the levels measured in the previous

month. The results for GS-01 (2.2% v/v), GS-05 (3.8% v/v) and GS-06 (7.8% v/v) were
above the trigger level of 1.5% v/v, at levels consistent with previous monitoring events.

Only two (2) of the seven (7) boreholes located outside the waste body exceeded the trigger
value for carbon dioxide in March. These were GS-05 (2.2 % v/v) and GS-06 (5.7% v/v).
These results are similar to results for March 2003, which showed carbon dioxide levels at
GS-05 and GS-06 of 2.1% v/v and 6.7 % v/v respectively. In %gneral carbon dioxide levels
for March were lower than previous quarters. Q@\

\ﬁ q@
OCM conducted gas monitoring in the transfer stq%@xguﬂdmg and the site offices during all

three monitoring events. The monitoring did @Q@ﬁetect the presence of carbon dioxide or
methane in any of the buildings. S

Carbon dioxide levels exceeded the m%Qger limit of 1.5% in the 1¥ quarter of 2004 on 9
occasions. Of the 21 gas measure fits taken in the 7 monitoring locations located outside
the fill area (GS-1, GS-5, GS-6, BH-2, BH-5, BH-6 and BH-7) there was 56.5 % compliance
with the trigger limits.

Carbon dioxide levels measured in the monitoring locations in the fill (GS-07, GS-08, GS-09,
GS-11, L-01 and L-02) ranged from 2 to 13% over the monitoring period, with the highest
level (13% v/v) detected in GS-11.

C:\03\072_Greenstar\04_LicReview\Article14\0720403\App2.Doc 7 Of 3 0 Tuly 2005 (JOC/PS)

EPA Export 25-07-2013:15:20:42



Landfill Gas Monitoring Q2 2004

L « __ Bas | Ambient | x |
Site Name: Greenstar Materials Recovery Ltd. — | Site Address: Fassaroe, Bray, Co. Wicklow
Fassaroe Depot
Operator: GREENSTAR National Grid Reference: E3242, N2179
Site Status: Operational Date: 21/04/2004
Instrument used: Normal Analytical Range:

Gas Data LMSx 0-100%
Monitoring Personnel: Weather:
OCM Scattered showers, windy
Results
Sample Borehole/ CH, CO, 0, Barometric Comment
Station spike/other (Yo vIV) (Yo viv) | (Yo viv) Pressure
Number (mb)
GS-01 Borehole 0.0 0.1 17.4% 995
&
GS-05 Borehole 0.0 2.3O®. é\ﬁ 4.2 991
GS-06 Borehole 0.0 66> | 12.0 991
AN
GS-07 Borehole 0.0 é.}\c;@\%.s 12.0 991
O J
GS-08 Borehole 0.0 & 22 17.2 991
ES
GS-09 Borehole 0\.@0" 2.3 14.0 991
e
GS-11 Borehole 0.0 0.0 17.1 991
BH-2 Borehole 0.0 0.0 17.3 997
. BH-5 Borehole 0.0 0.0 17.3 996
BH-6 Borehole 0.0 0.0 17.4 989
BH-7 Borehole 0.0 0.1 17.1 996
L-01 Borehole 0.0 1.5 16.3 991
L-02 Borehole _ inaccessible — Covered
by Retaining Wall
L-03 Borehole 0.5 19 0.1 995 installed same day.
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Site Name: Greenstar Materials Recovery Ltd. — | Site Address: Fassaroe, Bray, Co. Wicklow
Fassaroe Depot
Operator: GREENSTAR National Grid Reference: E3242, N2179
Site Status: Operational Date: 24/05/2004
Instrument used: Normal Analytical Range:
Gas Data LMSx 0-100%
Monitoring Personnel: Weather:
OCM Overcast, dry, cold
Results
Sample Borehole/ CH, CO, 0, Barometric Comment
Station spike/other (% viv) (Yo viv) | (Yo viv) Pressure
Number (mb)
GS-01 Borehole 0.0 4.7 11.1 1026
GS-05 Borehole 0.0 1.2 é&% 1026
8
GS-06 Borehole 0.0 7.&{ Qg%\) 10.8 1026
PSS
GS-07 Borehole 0.0 S 7.0 1026
SN
GS-08 Borehole 0.0 @ 11 7.1 1026
L
GS-09 Borehole (}(@:@\ 5 10.7 1026
S
GS-11 Borehole 6:0 3.4 14.0 1026
&
BH-2 Borehole 0.0 0.0 16.9 1026
BH-5 Borehole 0.0 0.1 17.4 1026
BH-6 Borehole 0.0 2.1 16.3 1026
BH-7 Borehole 0.0 0.7 15.8 1026
L-01 Borehole 0.0 7.8 7.8 1026
L-02 Borehole 1026 Inaccessible — Covered
by Retaining Wall
L-03 Borehole 0.5 19.0 0.1 1026
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Site Name: Greenstar Materlals Recovery Ltd. — | Site Address Fassaroe, Bray, Co. Wicklow
Fassaroe Depot
Operator: GREENSTAR National Grid Reference: E3242, N2179
Site Status: Operational Date: 10/06/2004
Instrument used: Normal Analytical Range:
Gas Data LMSx 0—-100%
Monitoring Personnel: Weather:
OCM Clear, dry, sunny
Results
Sample Borehole/ CH, CO, 0, Barometric Comment
Station spike/other (% viv) (% viv) | (% viv) | Pressure
.Number (mb)
GS-01 Borehole 0.0 5.0 11.2 1008
GS-05 Borehole 0.0 4.2 12 29 1008
(o
GS-06 Borehole 0.0 2 55 9.9 1008
Q?) AS
GS-07 Borehole 0.0 Q\%ﬁ“ 7.7 1008
’\ S
GS-08 Borehole 0.0 Q)c"}\k@{\@\ Inaccessible — Site
LR Operations
GS-09 Borehole 0. Qo*Q & 7.7 8.8 1008
&
GS-11 Borehole &Q@ 18.0 3.1 1008
RS
BH-2 Borehole <7 0.0 0.0 16.4 1008
' BH-5 Borehole 0.0 11.0 5.8 1008
BH-6 Borehole 0.0 3.6 14.7 1007
BH-7 Borehole 0.0 0.4 15.9 1008
L-01 Borehole 0.0 7.1 10.8 1008
L-02 Borehole Inaccessible - Covered
by Retaining Wall
L-03 Borehole 2.3 14.0 4.2 1008
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Interpretation

Methane was detected in the newly installed leachate monitoring well (L-03) during the three
monitoring events. The levels measured were 0.5% v/v for both April and May and 2.3% v/v
for June.

Methane was not detected in any of the other monitoring locations in the reporting period.
The levels recorded do not constitute an exceedance of the emission limits for gas as L-03 is
located within the waste body.

In April, carbon dioxide was detected above the trigger level of 1.5% v/v at two boreholes
located outside the waste body GS-05 (2.3% v/v) and GS-06 (6.6% v/v), which is consistent
with previous monitoring events. Carbon dioxide was not detected above the trigger level in
the other four boreholes located outside the waste body (BH-2, BH-5, BH-6 and BH-7). The
highest carbon dioxide reading within the waste body was at L-03 (19% v/v).

Carbon dioxide was detected in all the monitoring locations in May, with the exception of
BH-2. The results for GS-01 (4.7% v/v), GS-05 (1.2% v/v), GS-06 (7.1% v/v) and BH-6
(2.1% v/v) were above the trigger level of 1.5% v/v, at Q}Ié%ls consistent with previous
monitoring events. &

NG

S
The trigger level was exceeded in five (5) of th&@ n (7) boreholes located outside the waste
body in June. These were GS-01 (5 % v/v) 68@0 (4.2% viv), GS-06 (7.4% v/v), BH-5 (11%
v/v) and BH-6 (3.6% v/v). 09 \

OCM conducted gas monitoring ir%ﬁlﬁ transfer station building and the site offices during all
three monitoring events. The itoring did not detect the presence of carbon dioxide or
methane in any of the buildings.

Carbon dioxide levels exceeded the trigger limit of 1.5% in the 2™ quarter of 2004 on 11
occasions. Of the 21 gas measurements taken in the 7 monitoring locations located outside
the fill area (GS-1, GS-5, GS-6, BH-2, BH-5, BH-6 and BH-7) there was 52.3% compliance
with the trigger limits.

Carbon dioxide levels measured in the monitoring locations in the fill (GS-07, GS-08, GS-09,
GS-11, L-01 and L-02) ranged from 0 to 19% v/v over the monitoring period, with the highest
level (19% v/v) detected in L-03.
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Landfill Gas Monitoring Q3 2004

Fassaroe Depot

Slte Name: Greenstar Materials Recovery Ltd.

Operator: GREENSTAR

Site Address: Fassaroe, Bray, Co. Wicklow

National Grid Reference: E3242, N2179

Site Status: Operational

Date: 08/07/2004

Instrument used:

Normal Analytical Range:

Gas Data LMSx 0-100%
Monitoring Personnel: Weather:
OCM Scattered showers, windy
Results

Sample Borehole/ CH, CO, 0, Barometric Comment
Station spike/other (% viv) (Yo viv) | (% viv) Pressure

Number (mb)

GS-01 Borehole 0.0 4.2 11 ng 1010

GS-05 Borehole 0.0 2.8 cfé 7 1010

S
GS-06 Borehole 0.0 5 9.8 1010
\Q N
GS-07 Borehole 0.0 K94 14.7 1010
2O
GS-08 Borehole o){(\,:cA Inaccessible ~covered
<<c§ X QO by mixed

GS-09 Borehole 0. @ 6.7 8.6 1010

GS-11 Borehole 00 0 0 12.0 8.3 1010

BH-2 Borehole 0.0 0.0 16.0 1010

BH-5 Borehole 0.0 0.7 15.7 1010

BH-6 Borehole 0.0 4.2 14.0 1010

BH-7 Borehole 0.0 0.1 16.1 1010

L-01 Borehole 0.3 6.2 10.2 1010

L-02 B or eh 01 e Inaccessible — Covered

by Retaining Wall
L-O3 B or eh 01 e Inaccessible- Covered
by C&D
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‘‘‘‘‘ i e

| Ambient | x

Fassaroe Depot

Site Name: Greenstar Materials

Recovery Ltd. —

Operator: GREENSTAR

Site Address: Fassaroe, Bray, Co. Wicklow

National Grid Reference: E3242, N2179

Site Status: Operational

Date: 06/08/2004

Instrument used:

Normal Analytical Range:

Gas Data LMSx 0-100%
Monitoring Personnel: Weather:
OCM Overcast, dry
Results
Sample Borehole/ CH, CO, 0, Barometric Comment
Station spike/other (% viv) (Yo viv) | (% viv) Pressure
. Number (mb)
GS-01 Borehole 0 04 15.6 1008
GS-05 Borehole 0 4.1 }2\258' 1008
&8
GS-06 Borehole 0 11.%~ \4,0 7.6 1010
&9
GS-07 Borehole Qoﬁ@ Headworks
,\Q‘\}(é*\’ Damaged
GS-08 Borehole 0 P 400 15.6 1010
O
GS-09 Borehole O 1.7 13.4 1010
&
GS- 1 1 B or eh Ol e \é\ : Inaccessible — Coved
00&90 C&D
BH-2 Borehole 0 0 15.7 1010
BH-5 Borehole Headworks
Damaged
BH-6 Borehole 0 1.3 15.6 1010
BH-7 Borehole 0 0.2 15.5 1010
1-01 Borehole 0 0.7 14.2 1010
L-02 B or eh 01 e Inaccessibie — Covered
by Retaining Wall
L-03 B or eh 01 e Inaccessible — Coved
C&D
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Fassaroe Depot
Operator: GREENSTAR National Grid Reference: E3242, N2179
Site Status: Operational Date: 03/09/2004
Instrument used: Normal Analytical Range:
Gas Data LMSx 0-100%
Monitoring Personnel: Weather:
OCM Clear, dry, sunny
Results
Sample Borehole/ CH; CO, 0, Barometric Comment
Station spike/other (% viv) (% viv) | (% viv) | Pressure
Number (mb)
GS-01 Borehole 0 2.0 11.7
GS-05 Borehole 0 72 | 102
&
GS-06 Borehole 0 798508 9.2
5O
GS-07 Borehole \\}QO\'\}\@ Headworks
. C\Q&* Damaged
GS-08 Borehole 0 & 0.0 11.9
L
GS-09 Borehole &:@‘ 4.7 8.2
&
GS-11 Borehole S Inaccessible —
& Coved C&D
BH-2 Borehole 0 2.0 13.2
‘ BH-5 Borehole Headworks
Damaged
BH-6 Borehole 0 24 12.4
BH-7 Borehole 0 0.0 13.1
L-01 Borehole 0 1.3 10.7
L-02 Borehole Inaccessible —
Covered by
Retaining Wall
L-03 Borehole Inaccessible —
Coved C&D
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Interpretation

Methane was detected in leachate monitoring well L-01 (0.3% v/v) in July, but was not
detected in August or September. Methane was not detected in any of the other monitoring
locations in the reporting period. The levels recorded do not constitute an exceedance of the
emission limits for gas as L-01 is located within the waste body.

In July, carbon dioxide was detected above the trigger level of 1.5% v/v at four boreholes
located outside the waste body GS-1 (4.2% v/v), GS-05 (2.8% v/v), GS-06 (8.5% v/v) and
BH-6 (4.2% v/v) which is consistent with previous monitoring events. Carbon dioxide was
not detected above the trigger level in the other three boreholes located outside the waste
body (BH-2, BH-5 and BH-7).

Carbon dioxide was detected in all the monitoring locations in August, with the exception of
GS-08 and BH-2. The results for GS-05 (4.1% v/v), GS-06 (11% v/v) and GS-09 (1.7% v/v)
were above the trigger level of 1.5% v/v, at levels consistent with previous monitoring events.
The trigger level was exceeded in five (5) of the six (6) monitored boreholes located outside
the waste body in September. These were GS-01 (2% v/v), GS-05 (4.2% v/v), GS-06 (7.9%
v/v), BH-2 (2%v/v) and BH-6 (2.4% v/v). &
§®~
o LSS . :

OCM conducted gas monitoring in the transfer statihdbuilding and the site offices during all
three monitoring events. The monitoring dido detect the presence of carbon dioxide or
methane in any of the buildings. A

sEo®

NEH
Carbon dioxide levels exceeded the i‘mgﬁer limit of 1.5% in the 3 quarter of 2004 on 12
occasions. Of the 19 gas measuren[{ércs taken in the 7 monitoring locations located outside
the fill area (GS-1, GS-5, GS-6, I%{?'fZ BH-5, BH-6 and BH-7) there was 36.8% compliance

with the trigger limits.

Carbon dioxide levels measured in the monitoring locations in the fill (GS-07, GS-08, GS-09,
GS-11 and L-01) ranged from 0 to 12% v/v over the monitoring period, with the highest level
(12% v/v) detected in GS-11 in July. These levels are consistent with previous monitoring
events.
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Landfill Gas Monitoring Q4 2004

| ITORING F Bass
Site Name: Greenstar Materials Recovery Ltd. - | Site Address: Fassaroe, Bray, Co. Wicklow
Fassaroe Depot
Operator: GREENSTAR National Grid Reference: E3242, N2179
Site Status: Operational Date: 01/10/2004
Instrument used: Normal Analytical Range:
Gas Data LMSx 0-100%
Monitoring Personnel: Weather:
OCM Cold, Dry
Results
Sample Borehole/ CH, CO, 0, Barometric Comment
Station spike/other (% viV) (Yo viv) | (% viv) Pressure
Number (mb)
GS-01 Borehole & Headworks
N Damaged
GS-05 Borehole 0.0 6.0 8.9 1010
S8
GS-06 Borehole 0.0 205 147 1010
WA
GS-07 Borehole .&\(0\%}@' Headworks
&é: CSQ Damaged
GS-08 Borehole s O 110 8.3 1010
Q,.OQ“
GS-09 Borehole &(Qsl‘) 9.0 7.4 1008
GS-11 Borehole P Headworks
Damaged
BH-2 Borehole 0.0 0.5 15.7 1008
BH-5 Borehole Headworks
Damaged
BH-6 Borehole Removed pending
relocation
BH-7 Borehole 0.0 3.0 13.7 1008
L-01 Borehole 0.0 1.0 16.0 1008
L-02 Borehole Inaccessible —
Covered by
Retaining Wall
L-03 Borehole Inaccessible-
Covered by
C&D
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| Ambient | x

Slte Name Greenstar Materlals Recovery Ltd -

Fassaroe Depot

Operator: GREENSTAR

Site Address Fassaroe, Bray, Co. Wicklow

National Grid Reference: E3242, N2179

Site Status: Operational

Date: 02/11/2004

Instrument used:

Normal Analytical Range:

Gas Data LMSx 0-100%
Monitoring Personnel: Weather:
OCM Overcast, dry
Results
Sample Borehole/ CH, CO, 0O, Barometric Comment
Station spike/other (Yo viv) (Yo viv) | (% viv) Pressure
Number (mb)
GS-01 Borehole
GS-05 Borehole 0.0 2.3 gb?% 1018
X
GS-06 Borehole 0.0 0.(&~ ,p 17.4 1020
oS
GS-07 Borehole & Headworks
L& Damaged
GS-08 Borehole 0.0 &@\g@ 8.9 12.0 1020
AR
GS-09 Borehole & gﬂ\g Inaccessible —
. S Coved C&D
GS-11 Borehole \O‘ Tnaccessible — Coved
00(&\ Cc&D
BH-2 Borehole 0.0 0.0 17.0 1018
BH-5 Borehole Headworks
Damaged
BH-6 Borehole Removed pending
relocation
BH-7 Borehole 0.0 1.0 16.0
L-01 Borehole 0.0 1.5 16.3
L-02 B orehol e Inaccessible — Covered
by Retaining Wall
L-03 B or eh 01 e Inaccessibie — Coved
C&D
C:\03\072_Greenstar\04_LicReview\Article14\0720403\App2.Doc 1 7 Of 3 O July 2005 (JOC/PS)

EPA Export 25-07-2013:15:20:42




Fassaroe Depot

Site Name: Greenstar Materials Recovery Ltd. —

Operator: GREENSTAR

Site Address: Fassaroe, Bray, Co. Wicklow

National Grid Reference: E3242, N2179

Site Status: Operational

Date: 02/12/2004

Instrument used: Normal Analytical Range:
Gas Data LMSx 0-100%
Monitoring Personnel: Weather:
OCM Cold, Dry
Results
Sample Borehole/ CH, CO, 0, Barometric Comment
. Station spike/other (Y viv) (% viv) | (% viv) | Pressure
Number (mb)
GS-01 Borehole Headworks
& Damaged
GS-05 Borehole 0.0 3.3 135 1019
Q
5\ \
GS-06 Borehole 0.0 9.4 0% 711.5 1017
£
GS-07 Borehole Q\\}QQ&\\ - Headworks
AN
RN Damaged
GS-08 Borehole Q&W\@ Headworks
N X
S & Damaged
GS-09 Borehole & Inaccessible —
S Coved C&D
GS-11 B oreh 01 e (\@ Inaccessibie — Coved
oy C&D
. BH-2 Borehole 0.0 04 21.0 1020
BH-5 Borehole Headworks
Damaged
BH-6 Borehole Removed pending
relocation
BH-7 Borehole 0.0 0.5 20.4 1020
L-01 Borehole 0.5 11.0 6.0 1019
L-02 B or eh 01 e Inaccessible — Covered
by Retaining Wall
L-03 B or eh 01 e Inaccessible — Coved
Cc&D
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Interpretation

Methane was detected in leachate monitoring well L-01 (0.5% v/v) in December, but was not
detected in October or November. Methane was not detected in any of the other monitoring
locations in the reporting period. The levels recorded do not constitute an exceedance of the
emission limits for gas as L.-01 is located within the waste body.

In October, carbon dioxide was detected above the trigger level of 1.5% v/v at three boreholes
located outside the waste body GS-05 (6.0% v/v), GS-06 (2.0% v/v), and BH-7 (3.0% v/v)
which is consistent with previous monitoring events. Carbon dioxide was not detected above
the trigger level in the other borehole located outside the waste body (BH-2).

Carbon dioxide was detected in four of the six monitoring locations in November. The results
for BH-02 and BH-07 which are located outside the waste body were below the trigger level
of 1.5% v/v at slightly lower levels than previously recorded. The trigger level was exceeded
in one (1) of the three (3) monitored boreholes located outside the waste body in November
(GS-05, 2.3%v/v).

The December event showed levels consistent with the pz:e%ious two monitoring events.
Levels outside the waste body were above the trigger leveb§\n GS-05 (3.3% v/v) but below in
both BH-02 (0.4%v/v) and BH-07 (0.5% v/v). o@{é\

Q
OCM conducted gas monitoring in the tran@ggﬁatlon building and the site offices during all
three monitoring events. The momtorng@ @fﬁ not detect the presence of carbon dioxide or
methane in any of the buildings. Qo*@«\q
&
S

Carbon dioxide levels exceedeq/ e trigger limit of 1.5% in the 4™ quarter of 2004 on 11
occasions. Of the 12 gas measurements taken in the 4 available monitoring locations located
outside the fill area (GS-5, GS-6, BH-2, and BH-7) there was 50% compliance with the
trigger limits. Carbon dioxide levels measured in the monitoring locations in the fill (GS-08,
GS-09 and L-01) ranged from 1.0 to 11.0% v/v over the monitoring period, with the highest
level (11% v/v) detected in GS-08 in October. These levels are consistent with previous
monitoring events.
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Landfill Gas Monitoring Q1 2005

Bas | Ambient | x
Site Address: Fassaroe, Bray, Co. Wicklow
Fassaroe Depot
Operator: GREENSTAR National Grid Reference: E3242, N2179
Site Status: Operational Date: 06/01/2005
Instrument used: Normal Analytical Range:
Gas Data LMSx 0-100%
Monitoring Personnel: Weather:
OCM Windy; Dry
Results
. Sample Borehole/ CH, CO, 0, Barometric Comment
Station spike/other (% viv) (Yo viv) | (% viv) Pressure
Number (mb)
GS-01 Borehole & Headworks
~ Damaged
GS-05 Borehole 0.0 2.3 8.9 1018
S
GS-06 Borehole 0.0 125 153 1018
< ©
GS-07 Borehole ISEa Headworks
Fo &\é Damaged
GS-08 Borehole ~\(\é{<\\ Headworks
SO Damaged
GS-09 Borehole S Headworks
O Damaged
GS-11 Borehole 0(\& Headworks
@) Damaged
BH-2 Borehole 0.0 0.2 20.9 1018
q BH-5 Borehole Headworks
Damaged
BH-6 Borehole Removed pending
relocation
BH-7 Borehole 0.0 0.4 20.5 1019
L-01 Borehole 0.0 4.4 15.9 1019
L-02 Borehole Inaccessible —
Covered by
Retaining Wall
L-03 Borehole Headworks
Damaged
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(ITORING

- Ambnent o e

Slte Name Greenstar Materials Recovery Ltd. — | Site Address Fassaroe, Bray, Co. Wicklow
Fassaroe Depot
Operator: GREENSTAR National Grid Reference: E3242, N2179
Site Status: Operational Date: 07/02/2005
Instrument used: Normal Analytical Range:
Gas Data LMSx 0-100%
Monitoring Personnel: Weather:
OCM Overcast, dry
Results
Sample Borehole/ CH, CcO, 0, Barometric Comment
Station spike/other (% viv) (% viv) | (% viv) Pressure
‘ Number (mb)
GS-01 Borehole Replaced by BH-
5
GS-05 Borehole 0.0 3.5 %&‘8 1025
R
GS-06 Borehole 0.0 6.7 4 15.2 1025
DK
GS-07 Borehole Qoqf\éb Removed pending
> oo\f} relocation
GS-08 Borehole Ols” Removed pending
&é’ N relocation
GS-09 Borehole 0.0 7.5 8.8 1025
&
GS-11 Borehole & Inaccessible —
oé‘\ Coved
BH-2 Borehole & 0.0 0.2 21.0 1025
BH-5 Borehole 0.0 0.0 21 1025 Newly Installed
. BH-6 Borehole Removed pending
relocation
BH-7 Borehole 0.0 0.2 20.7 1025
L-01 Borehole 0.0 1.5 16.3 1025
L-02 Borehole Inaccessible —
Covered by
Retaining Wall
L-03 Borehole Headworks
Damaged
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Site Name: Greenstar Materials Recovery Ltd. — | Site Address: Fassaroe, Bray, Co. Wicklow
Fassaroe Depot
Operator: GREENSTAR National Grid Reference: E3242, N2179
Site Status: Operational Date: 01/03/2005
Instrument used: Normal Analytical Range:
Gas Data LMSx 0-100%
Monitoring Personnel: Weather:
OCM Cold, Dry
Results
Sample Borehole/ CH, CO;, 0O, Barometric Comment
.Station spike/other (% viv) (% viv) | (% viv) | Pressure
Number (mb)
GS-05 Borehole 0.0 4.1 12.1 1007
GS-06 Borehole 0.0 6.3 1&\%24 1007
[oN
GS-07 Borehole 0.0 2008 8.6 1008
AN
GS-08 Borehole 0.0 QQ\Q;L@““ 10.1 1008
AN
GS-09 Borehole 0.0 94 9.7 1009
SRS
GS-10 Borehole 255 [ 18 0.0 1008 | Newly Installed
R into Waste
(@)
GS-11 Borehole 99@ 13 6.2 1008
O
BH-2 Borehole 0.0 0.1 20.9 1008
. BH-5 Borehole 0.0 5.7 14.6 1007
BH-6 Borehole 0.0 2.1 17.7 1008
BH-7 Borehole 0.0 0.3 20.5 1008
L-01 Borehole 0.0 9.7 5.1 1008
L-02 Borehole 0.0 7.5 8.8 1008
L-03 Borehole 0.2 14 0.5 1008
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Interpretation

Methane was detected in gas monitoring well GS-10 (2.5% v/v) and leachate monitoring well
L-03 (0.2% v/v) in March. Methane was not detected in any of the other monitoring locations
in the reporting period. The levels recorded do not constitute an exceedance of the emission
limits, as GS-10 is located within the waste body.

In January, carbon dioxide was detected above the trigger level of 1.5% v/v at two boreholes
located outside the waste body GS-05 (2.3% v/v) and GS-06 (7.2% v/v) which is consistent
with previous monitoring events. Carbon dioxide was not detected above the trigger level in
the other boreholes located outside the waste body (BH-2 and BH7). Due to damage to the
wells monitoring was not possible at locations GS-01, GS-07, GS-08, GS-09, GS-11, BH-05,
BH-06, L-02 and L-03 in January.

Carbon dioxide was detected above the trigger level in two of the five monitoring locations
outside the waste body in February. The results for BH-02, BH-05 and BH-07 which are
located outside the waste body were below the trigger level of 1.5% v/v at slightly lower
levels than previously recorded. The trigger level was exceeded at locations GS-05 (3.5%
v/v) and GS-06 (6.7% v/v). Monitoring was not possible at loggtions GS-07, GS-08, GS-11,
BH-06, L-02 and L.-03 in February. @\?’
&
S
In March, all of the landfill gas monitoring boreltgﬁ?@‘\overe in place. Four of the monitoring
wells located outside the waste body (GS-05, @ﬁz&%, BH-05 and BH-06) had carbon dioxide
levels above the trigger level. Higher than | carbon dioxide levels were also recorded in
the waste body (3-6% v/v higher on aveg&@\%specially in the newly installed wells, GS-07,
GS-08, GS-10, GS-11, BH-05 and BH-06:°
X
&0&6\
OCM conducted gas monitoring iii the transfer station building and the site offices during all
three monitoring events. The monitoring did not detect the presence of carbon dioxide or
methane in any of the buildings.

Carbon dioxide levels exceeded the trigger limit of 1.5% v/v in the 1% quarter of 2005 on 8
occasions. Of the 15 gas measurements taken in the 6 monitoring locations located outside
the fill area (GS-05, GS-06, BH-2, BH-05, BH-06 and BH-7) there was 53% compliance with
the trigger limits. Carbon dioxide levels measured in the monitoring locations in the fill (GS-
07, GS-08, GS-09, GS-10, GS-11, L-01, L-02 and L-03) ranged from 1.5 to 18.0% v/v over
the monitoring period, with the highest level (18% v/v) detected in GS-10 in March.

C:\03\072_Greenstar\04_LicReview\Article]1 4\0720403\App2.Doc 2 3 Of 3 O July 2005 (JOC/PS)

EPA Export 25-07-2013:15:20:43



® Landfill Gas Monitoring Q2 2005

Site Name: Greenstar Materlals Recovery Ltd. — | Site Address: Fassaroe Bray, Co chklow
Fassaroe Depot
Operator: GREENSTAR National Grid Reference: E3242, N2179
Site Status: Operational Date: 05/04/2005
Instrument used: Normal Analytical Range:
Gas Data LMSx 0-100%
Monitoring Personnel: Weather:
OCM Overcast with some showers
Results
. Sample Borehole/ CH, CO, 0, Barometric Comment
Station spike/other (% viv) (% vIV) (% viv) Pressure
Number (mb)
GS-01 Borehole 0.0 0.1 20.9\)& 1025
&
GS-05 Borehole 0.0 3.1 162 1025
>
GS-06 Borehole 0.0 58 £ 142 1025
S
S
GS-07 Borehole 0.0 oé\giﬁ%& 17.3 1025
GS-08 Borehole 0.0 9.5 18.9 1025
S
GS-09 Borehole 0.0 6\0*’ 0.0 17.9 1025
D
GS-10 Borehole 1(.},&? 0.0 16.2 1025
GS-11 Borehole 0.0 4.2 16.5 1025
. BH-2 Borehole 0.0 0.2 19.8 1025
BH-5 Borehole 0.0 0.1 20.2 1025
BH-6 Borehole 0.0 0.1 20.4 1025
BH-7 Borehole 0.0 0.3 19.7 1025
L-01 Borehole 1.0 12.0 4.8 1025
L-02 Borehole - - - - Inaccessible
L-03 Borehole 0.0 0.0 20.4 1028
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Site Name: Greenstar Materials Recovery Ltd. — | Site Address: Fassaroe, Bray, Co. Wicklow
Fassaroe Depot
Operator: GREENSTAR National Grid Reference: E3242, N2179
Site Status: Operational Date: 03/05/2005
Instrument used: Normal Analytical Range:

Gas Data LMSx 0-100%
Monitoring Personnel: Weather:
oCM Overcast, dry
Results
Sample Borehole/ CH, CcO, 0, Barometric Comment
Station spike/other (%o viv) (% viv) (%o viv) Pressure
‘ Number (mb)
GS-01 Borehole 0.0 0.0 17.6 1008
GS-05 Borehole 0.0 1.9 14@:@0 1008
&
GS-06 Borehole 0.0 52 203 1008
£OdS
GS-07 Borehole 0.0 0.05°@| 208 1025
N
GS-08 Borehole 8.7 K 0.0 1008
Rt
GS-09 Borehole 0.0 @\'\E\O‘? 0.0 20.8 1008
Ry
GS-10 Borehole - \6\\) - - - Not able to open
& head works
GS-11 Borehole ©0 0.0 20.5 1008
‘ BH-2 Borehole 0.0 0.1 20.5 1008
BH-5 Borehole 0.0 0.2 20.5 1008
BH-6 Borehole 0.0 0.1 20.1 1008
BH-7 Borehole 0.0 0.5 20.0 1008
L-01 Borehole 0.0 0.0 20.6 1040
L-02 Borehole - - - - Inaccessible
L-03 Borehole 0.0 0.0 20.5 1008
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Site Name: Greenstar Materials Recovery Ltd. — | Site Address: Fassaroe, Bray, Co. Wicklow
Fassaroe Depot
Operator: GREENSTAR National Grid Reference: E3242, N2179
Site Status: Operational Date: 03/06/2005
Instrument used: Normal Analytical Range:
Gas Data LMSx 0-100%
Monitoring Personnel: Weather:
OoCM Bright and sunny
Results
Sample Borehole/ CH, CcO, 0, Barometric Comment
Station spike/other (%o viv) (% viv) (% viv) Pressure
. Number (mb)
GS-01 Borehole 0.0 0.0 16.5 1036
GS-05 Borehole 0.0 1.8 15 ézé’" 1036
RS
GS-06 Borehole 0.0 59 o178 1036
Ss
GS-07 Borehole 0.0 0.0  19.6 1036
S
GS-08 Borehole 8.7 AL 11.6 1036
L
GS-09 Borehole 0.0 s1S 0.0 18.8 1036
GS-10 Borehole - \6\\) - - - Not able to open
N head works
GS-11 Borehole @0 0.0 18.6 1036
. BH-2 Borehole 0.0 0.2 21.5 1036
BH-5 Borehole 0.0 0.4 19.8 1036
BH-6 Borehole 0.0 0.1 19.6 1036
BH-7 Borehole 0.0 0.4 21.1 1036
L-01 Borehole 0.0 0.0 14.1 1036
L-02 Borehole - - - - Inaccessible
L-03 Borehole 0.0 0.0 20.6 1036
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Interpretation

Methane was detected in gas monitoring well GS-10 in April (1.1% v/v) in GS 8 in May and
June (8.7% v/v and 8.9% v/v) and in leachate monitoring well L-01 (1.0% v/v) in April.
Methane was not detected in any of the other monitoring locations in the reporting period.
GS-08, GS-10 and L-01 are located within the fill area. Methane was not detected in any of
the wells outside the fill area.

In April, carbon dioxide was detected above the trigger level of 1.5% v/v at two boreholes
located outside the waste body GS-05 (3.1% v/v) and GS-06 (5.8% v/v), which is consistent
with previous monitoring events. Carbon dioxide was not detected above the trigger level in
the other boreholes located outside the waste body.

In May carbon dioxide was detected above the trigger level of 1.5% v/v in two of the
monitoring locations outside the waste body GS-05 (1.9% v/v) and GS-06 (5.2% v/v).
Carbon dioxide was not detected above the trigger level in the other boreholes located outside
the waste body. These levels whilst exceeding the trigger levels are lower than recorded in
April. Monitoring was not possible at locations GS-10 and L-02 in May as these locations
were not accessible.
&

&

o\
In June carbon dioxide was detected above the t ¥ level of 1. 5% v/v in two of the
boreholes located outside the waste body GS- 05&9[? v/v) and GS-06 (5.9% v/v). Carbon
dioxide was not detected above the trigger lq&i&% the other boreholes located outside the
waste body. ®\

& o**
&S ) 0)

OCM conducted gas monitoring in thg&?ansfer station building and the site offices during all
three monitoring events. The mo or1ng did not detect the presence of carbon dioxide or
methane in any of the buildings. ¢

Carbon dioxide levels exceeded the trigger limit of 1.5% v/v in the 1% quarter of 2005 on 6
occasions. Of the 18 gas measurements taken in the 6 monitoring locations located outside
the fill area (GS-05, GS-06, BH-2, BH-05, BH-06 and BH-7) there was 56% compliance with
the trigger limits. Carbon dioxide levels measured in the monitoring locations in the fill (GS-
07, GS-08, GS-09, GS-10, GS-11, L-01, L-02 and L-03) ranged from 0.1 to 12.0% v/v over
the monitoring period, with the highest level (18% v/v) detected in L-01 in April.
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3. Submit leachate monitoring results for 2004 and 2005 including a full interpretation of
‘ the obtained results

The monitoring programme specifies monthly measurements of leachate levels and the once
off analysis of leachate samples. Sufficient volumes of leachate have not been present in the
monitoring wells to allow for the collection of representative samples to date. The results of
the monitoring including an interpretation of the data is presented in the quarterly monitoring
reports, and are summarised below.

Leachate Level Q1 2004
Date L-01 L-02
Leachate Level (m bgl) 27 Jan 2004 16.00 NDP*
‘ 26 Feb 2004 15.90 7.10
29 Mar 2004 15.92 7.05
*NDP = No Detection Possible &
§®

The total depth of L-01 is 16.08 m bgl and L-02 1sg; A’&ﬁ{; bgl. A bailer was used to dip both
wells to confirm the dip meter readings. In L- Qb, Iéachate was measured at 16,00 m bgl in
January and 15.90 m bgl in February and L&\Q@m bgl in March. In L-02, leachate was
encountered at a depth of 7.10 m bgl in nggﬁxy and 7.05 m bgl in March. L-02 was not

accessible in January due to a retaining<s ?partlally covering the access point. This wall
was subsequently removed allowing féi)o@admgs in February and March.
)
%@5\\6\
Leachate Level Q22004 &
® Date L-01 L-02 L-03
Leachate Level (m bgl) 20 April 2004 16.00 -k 16.4
24 May 2004 15.89 -* 16.5
10 June 2004 15.91 -* 16.4

*Well inaccessible

The total depth of L-01 is 16.08 m bgl, L-02 is 7.37 m bgl and L-03 is 17.00 m bgl. A bailer
was used to dip the wells to confirm the dip meter readings. In L-01, the levels ranged from
16.00 m bgl in April and 15.89 m bgl in May to 15.91 m bgl in June. L-02 was not accessible
during the monitoring period due to a retaining wall partially covering the access point, L-03
was installed in April to a depth of 17 m. The leachate level in the well was recorded at a
mean level of 16.4 m over the three month monitoring period.
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On the 24" February 2004, the Agency conducted monitoring at L-01 and L-02 but were
unable to collect representative samples due to the lack of leachate in the wells. This is
consistent with previous monitoring conducted at these locations.

Leachate Level Q3 2004
Date L-01 L-02 L-03
Leachate Level (m bgl) 08 July 2004 15.95 - ¥
06 August 2004 15.97 - -
03 September 2004 15.90 -*¥ -k

*Well inaccessible

The total depth of L-01 is 16.08 m bgl, L-02 is 7.37 m bgl and L-03 is 17.00 m bgl. A bailer
was used to dip L-01 to confirm the dip meter reading. L-01, was effectively dry in July,
August and September. L-02 was not accessible during the monitoring period due to a
retaining wall partially covering the access point. L-03 was also inaccessible as it was
covered by C&D waste.

.
\“é\}
Leachate Level Q4 2004 0@30;?@
s
Date?’ & L-01 | L-02 L-03
o@y‘\ox@é
Leachate Level (m bgl) 01 Octaber 2004 15.90 -* ¥
02 Nowember 2004 | 15.94 ¥ -*
02December 2004 | 15.89 * ¥
&
*Well inaccessible C©

The total depth of L-01 is 16.08 m bgl, L-02 is 7.37 m bgl and L-03 is 17.00 m bgl. A bailer
was used to dip L-01 to confirm the dip meter reading. L-01, was effectively dry in October,
November and December. L-02 was not accessible during the monitoring period due to a
retaining wall partially covering the access point. L-03 was also inaccessible as the
headworks were damaged.

Leachate Level Q1 2005
Date L-01 L-02 L-03
Leachate Level (m bgl) 6" January 2005 15.90 =¥ -*
7" February 2005 | 15.90 7.10 16.70
1% March 2005 15.98 7.10 16.74
*Well inaccessible
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The total depth of L-01 is 16.08 m bgl, L-02 is 7.37 m bgl and L-03 is 17.00 m bgl. A bailer
was used to dip the wells to confirm the dip meter reading. There was insufficient liquid in
the wells to collect a representative sample for analysis.

Leachate Level Q2 2004
Date L-01 L-02 L-03
Leachate Level (m bgl) 5™ April 2005 15.93 ¥ 16.77
3" May 2005 15.95 7.17 16.78
3 June 2005 15.98 7.12 16.81

*Well inaccessible

The total depth of L-01 is 16.08 m bgl, L-02 is 7.37 m bgl and L-03 is 17.00 m bgl. A bailer
was used to dip the wells to confirm the dip meter reading. There was insufficient liquid in
the wells to collect a representative sample for analysis.
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