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>  Appendix 5: Site Notice 
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APPLICATION TO 

THE ENVIRONMENTAL PROTECTION AGENCY  

FOR THE REVIEW OF A WASTE LICENCE  
 

Murphy Environmental, a registered trading division of Murphy Concrete 
(Manufacturing) Ltd. (MCM), is applying to the Environmental Protection Agency for a 
Review of Waste Licence W0129-01 in respect of its inert landfill facility at 
Hollywood Great, Nags Head, Naul, Co. Dublin (National Grid Reference E315723 
N258073).  The MCM registered office is located at 6 Hampton Place, Balbriggan, Co. 
Dublin. 

The Licence Review Application proposes to infill an extended quarry area, and at an 
increased rate per year.  The proposed rate of fill is 500,000 tonnes per annum.  This 
review is in accordance with an appropriate planning consent Ref: F07A/0262.  An 
Environmental Impact Statement will be submitted to the Agency to accompany this 
application.   

The relevant waste disposal and waste recovery activities, as per the Third and Fourth 
Schedules of the Waste Management Acts 1996 to 2007 and the Waste Management 
Licensing Regulations, 2004 (S.I. No. 395 of 2004), to which this application relate 
are: 

Licensed Waste Disposal Activities, in accordance with the Third Schedule of 
the Waste Management Acts 1996-2007 
 
Class 1: Deposit on, in or under land (including landfill) 

Class 5: Specially engineered landfill, including placement into lined discrete cells, 
which are capped and isolated from one another and the environment 
[Principal activity] 

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

 
Licensed Waste Recovery Activities, in accordance with the Fourth Schedule 
of the Waste Management Acts 1996-2007 

Class 3: Recycling or reclamation of metals and metal compounds 

Class 4: Recycling or reclamation of other inorganic materials 

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

 
A copy of the Application for the Review of Waste Licence W0129-01, accompanying 
Environmental Impact Statement, and any further information relating to the 
application as may be furnished to the Agency in the course of the Agency’s 
consideration of the application, will, as soon as practicable after receipt by the 
Agency, be available for inspection or purchase at the Headquarters of the 
Environmental Protection Agency, PO Box 3000, Johnstown Castle Estate, Co. Wexford. 
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>  Appendix 6: Newspaper Advertisement 
 

- Please note the original document contains a copy 
of the entire newspaper in which the advertisement 
was placed 
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>  Appendix 7: Borehole Logs 
 

- For new groundwater monitoring boreholes drilled 
for the Waste Licence Review Application 
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>  Appendix 8: Summary List of Monitoring Locations 
 

- Including monitoring locations as per W0129-01 
 
- Additional monitoring locations for the Waste 

Licence Review Application 
 

- Proposed ongoing monitoring locations under the 
revised Waste Licence  
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Summary List of Monitoring Locations 
Murphy Environmental, Hollywood (W0129-01) 
 
 

Patel Tonra Ltd.  Page 1 of 2 
Waste Licence Review Application, July 2007 

Monitoring as per 
Waste Licence 

W0129-01 

Monitoring for 
the purpose of 

the Waste 
Licence Review 

Application 

Proposed 
Ongoing 

Monitoring 
Locations, 

following Review 
of W0129-01 

Comments 

Dust    

D1 D1 D1 No change 

D2 D2 D2 No change 

D3 D3 D3A EPA has verbally agreed we can move 
this point to beside BH10A for ease of 
access 

D4 D4 - D4 has been tampered with in the past; 
D5 will replace it 

- D5 D5 To address a new sensitive receptor.  It 
is proposed this will replace D4 

- D6 - To address a new sensitive receptor, 
however ongoing monitoring not 
proposed – potential impact can be 
assessed by D5 

Noise    

N4 N4 N4 No change 
N5 N5 N5 No change 
N6 N6 N6 No change 
- N7 N7 To address a new sensitive receptor 
- N8 N8 To address a new sensitive receptor 
- N9 - To address a new sensitive receptor, 

however ongoing monitoring not 
proposed – potential impact can be 
assessed by N8  

Surface Water 
Discharge 

   

SWD1 

(discharge after 
flowing through silt 
trap/oil interceptor) 

SWD1 SWD1 No change  

 

SWD2  

(Water pumped from 
base of quarry) 

SWD2 SWD2 No change 

Discharge currently inactive, but may be 
required again in future 

SWD3 

(Water discharge 
from new settlement 

pond) 

SWD3  SWD3 No change 

SWD4 

(Quarry water 
discharge from rock 
cell at south of site) 

SWD4 SWD4 No change 

- Flow into 
Settlement Pond 1  

- To monitor effectiveness of settlement 
ponds – ongoing effectiveness will be 
monitoring at SWD3 

- Flow into 
Settlement Pond 2  

- To monitor effectiveness of settlement 
ponds – ongoing effectiveness will be 
monitoring at SWD3 
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Summary List of Monitoring Locations 
Murphy Environmental, Hollywood (W0129-01) 
 
 

Patel Tonra Ltd.  Page 2 of 2 
Waste Licence Review Application, July 2007 

Monitoring as per 
Waste Licence 

W0129-01 

Monitoring for 
the purpose of 

the Waste 
Licence Review 

Application 

Proposed 
Ongoing 

Monitoring 
Locations, 

following Review 
of W0129-01 

Comments 

Leachate    

LC1 LC1 LC1 No change 

- LC2 LC2 New leachate monitoring BH 

- LC3 LC3 New leachate monitoring BH 

Surface Water    

SW1 SW1 SW1 No change 

SW2 SW2 SW2A Propose to move SW2 closer to the site 
to provide a suitable downstream sample 

Groundwater    

BH4 BH4 BH4 No change 

BH5 BH5 BH5 No change 
BH6 BH6 BH6 No change 
BH8 BH8 - Propose to decommission as appears to 

be damaged/blocked/unsuitable – BH12 
and BH13 will replace 

BH9 BH9 BH9 No change 

BH10 BH10 

BH10A 

BH10A Propose to decommission BH10 as 
appears to be damaged/ blocked/ 
unsuitable and replace with new 
borehole, BH10A 

BH11 BH11 BH11A Propose to decommission as excavation 
on all sides and replace with new 
borehole, BH11A 

- - BH12 Installed as part of new drilling 
programme 

- - BH13 Installed as part of new drilling 
programme 

- BH14 BH14 Installed as part of new drilling 
programme 
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>  Appendix 9: Risk Assessment  
 

- For proposed changes to Waste Acceptance Criteria 
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PREDICTED CAP INFILTRATION RATE: 50mm/yr

MEAN RAINFALL: 732mm/yr

UNSATURATED ZONE

WASTE/SOURCE TERM

SURFACE RUN-OFF

SATURATED ZONE

ENGINEERED CLAY LINER

ENGINEERED CAP SYSTEM

MEAN GROUNDWATER LEVEL
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Cell 1 WYG/Priority Construction/IGSL

Mean Effective
Stress

Coefficient of
Permeability

Initial Final Initial Final (kPa) kv, (m/s)

TPA - - - - - - - 2.7 x 10 -10

Cell 2 - Summary of Results of Triaxial Permeability Tests

Mean Effective
Stress

Coefficient of
Permeability

Initial Final Initial Final (kPa) kv, (m/s)

HOL
S2

HOL
S3

HOL 2006 Layer 1 U100 1.969 2.022 12.8 15.2 50 1.9 x 10-10

HOL 2007 Layer 1 U100 1.833 1.895 12.8 15.3 50 2.0 x 10-10

HOL 2008 Layer 1 U100 2.126 1.983 11.5 15 50 3.0 x 10-10

HOL 2009 Layer 2 U100 1.854 1.903 15.3 17 50 2.5 x 10-10

HOL 2010 Layer 2 U100 1.902 1.924 13.1 16.4 50 6.3 x 10-10

HOL 2017 Layer 2 U100 1.88 1.91 15 16 90 1.3 x 10-10

HOL 2018 Layer 3 U100 1.84 1.86 16 17 90 2.1 x 10-10

HOL 2019 Layer 3 U100 1.78 1.8 17 18 90 4.6 x 10-10

HOL 2020 Layer 3 U100 1.85 1.87 15 16 90 3.2 x 10-10

HOL 2035 Layer 4 U100 1.87 1.89 14 16 90 1.8 x 10-10

Cell 3 - Summary of Results of Triaxial Permeability Tests
Mean

Effective
Stress

Coefficient of
Permeability

Initial Final Initial Final (kPa) kv, (m/s)

HYD 6100 Layer 1 1.77 1.86 18 22 90 2.1 x 10-10

HYD 6101 Layer 1 1.87 1.94 17 19 90 1.8 x 10-10

HYD 6102 Layer 1 1.86 1.9 14 19 90 1.1 x 10-10

HYD 6103 Layer 2 1.88 1.94 16 17 90 1.2 x 10-10

HYD 6104 Layer 2 1.9 1.94 13 17 90 2.1 x 10-10

HYD 6105 Layer 2 1.82 1.87 16 20 90 1.1 x 10-10

HYD 6106 Layer 3 1.87 1.91 16 16 90 1.0 x 10-10

HYD 6107 Layer 3 1.94 1.99 14 16 90 1.4 x 10-10

HYD 6108 Layer 3 1.9 1.95 13 17 90 1.5 x 10-10

HYD 6109 Layer 4 1.95 1.98 13 15 90 9.8 x 10-11

HYD 6110 Layer 4 1.91 1.94 13 16 90 9.4 x 10-11

HYD 6111 Layer 4 1.95 2 14 15 90 1.1 x 10-10

Cell 3 Extension - Co-efficient of Permeability Determinations (from site after placement)
Mean

Effective
Stress

Coefficient of
Permeability

Initial Final Initial Final (kPa) kv, (m/s)

HYD 7001
Layer 1
(TP) * 1.58 1.57 19 20 90 2.38 x 10-10

HYD 7002 Layer 1 1.59 1.58 17 18 90 2.57 x 10-10

HYD 7003 Layer 2 1.7 1.71 15 16 90 3.1 x 10-10

HYD 7004 Layer 3 1.7 1.7 15 16 90 2.41 x 10-10

HYD 7005 Layer 4 1.7 1.7 12 13 90 3.7 x 10-10

Column1 Bin Frequency
9.4E-11 1

Mean 2E-10 1.33E-10 6
Standard Error 2E-11 1.71E-10 2
Median 1.7E-10 More 3
Mode 1.1E-10
Standard Deviation 8.3E-11
Sample Variance 6.9E-21
Kurtosis -0.376
Skewness 0.71505
Range 2.8E-10
Minimum 9.4E-11
Maximum 3.7E-10
Sum 3.3E-09
Count 18
Confidence Level(95.0%) 4.1E-11 Triangular (9.4e-11, 2.2e-010, 3.7e-10)

Moisture Content
(%)

Sample Layer
Sample

Type

Dry Density (Mg/m3)

Sample Layer
Sample

Type

Dry Density (Mg/m3)
Moisture Content

(%)

2.5kg Bulk 1.73 1.79 21 20 35 8.6 x 10-11

2.5kg Bulk 1.87 1.9 13 16 35 1.1 x 10-10

Sample Layer

Dry Density (Mg/m3)
Moisture Content

(%)

Sample Layer

Dry Density
(Mg/m3)

Moisture Content
(%)

Histogram
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APPENDIX 3

MONITORING RESULTS
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Client: Murphy Environmental
Site: Hollywood W0129-01
Monitoring Point: BH-4
Location of Monitoring Point: East of site – ca. 520m

Parameter Units Drinking
Water

Directive
(98/83/EC)

EPA Trigger
Levels for
WL 151-1

Q2, 2003
(Baseline)

Q3, 2003 Q4, 2003 Q1, 2004 Q2, 2004 Q3, 2004 Q4, 2004 Q1, 2005 Q2, 2005 Q3, 2005 Q4, 2005 Q1, 2006 Q2, 2006 Q3, 2006 Q4, 2006 Q1, 2007 Q2, 2007

Arsenic mg/l 0.01 N/A <0.2 0.014 0.003 0.025 0.003 0.002 0.003 0.004 0.001 0.002 0.002 0.003 <0.001 0.005 0.004 0.005 0.006
Potassium mg/l N/A N/A 1.3 1.4 1.6 1.6 1.6 1.8 1.6 1.2 1.2 1.2 1.6 1.4 1.4 1.6 1.5 1.6 1.6
Sodium mg/l 200 80 11.3 13.8 10.6 7.5 11 7.1 49 13 13 13 10.5 12.5 8.5 15 10 14 13
Total 6 PAHs1 mg/l 0.0001 N/A - - - - - <0.2 <0.2 <0.00001<0.00006<0.00006 <0.00006<0.00006 <0.00001 <0.00001
Total Phenols mg/l N/A 0.1 <0.01 0.04 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.001 <0.01
Barium* mg/l N/A N/A - - - - - <0.05 <0.05 0.05 0.05 0.04 0.04 0.04 <0.001 0.04 0.04 0.06 0.04
Calcium mg/l N/A N/A 116.4 108.4 110.2 78.31 100.7 108 99.9 125 109 95 108 120 34 128 119 170 152
Iron mg/l 0.2 N/A <0.001 0.059 0.002 0.001 0.005 0.007 0.061 0.006 0.005 <0.005 <0.005 0.005 <0.002 <0.002 <0.002 0.044 0.018
Manganese mg/l 0.05 N/A 0.004 0.151 0.068 0.081 0.203 0.254 0.047 0.216 0.216 0.139 0.149 0.008 <0.001 <0.001 0.003 <0.001 0.001
Total Organic Carbon mg/l N/A 50 14 3 <2 6 4 2 <2 <2 <2 6 5 <2 7 <2 2 4 4
Chloride mg/l 250 75 19 25 19 20 18 20 22 20 29 24 20 35 42 27 29 57 45
Sulphate mg/l 250 150 19 20 18 19 28 22 28 33 40 31 19 51 61 56 57 100 107
Total Oxidized Nitrogen mg/l N/A N/A <0.3 <0.3 <0.03 1.9 0.4 0.4 1.3 0.5 2.6 1.1 <0.3 3.9 5.6 3.9 3.3 8.6 9.1
Conductivity mS/cm 2.5 1 0.577 0.578 0.444 0.565 0.561 0.586 0.722 0.645 0.666 0.612 0.571 0.702 0.751 0.612 0.636 0.842 0.708
Dissolved Oxygen mg/l N/A N/A 4.4 8.5 9.1 7.1 3.3 5.7 5.5 - 4.8 4.1 5.4 5.5 4.9 2.3 4.34 3.87 3.44
pH pH 6.5<pH<9.5 6<pH<9 7.73 7.47 7.33 7.1 7.06 7.56 8.05 7.5 7.73 6.59 7.42 6.9 7.46 7.27 7.53 7.86 7.71
Ammoniacal Nitrogen mg/l NH4-N 0.39 N/A <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.4 <0.2 0.3 <0.2 <0.2 <0.2 <0.2 <0.2 <0.3
Cyanide mg/l 0.05 N/A 0.27 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 >0.05
Chemical Oxygen Demand mg/l N/A N/A - - 158

Odour N/A N/A N/A - None None None None None None None None None None None None None None None None

Colour

N/A N/A N/A - Orange Brown
Reddish
Brown

Brown
Brown /

Sediment
Brown Brown

Light
brown /

Sediment

Light
brown to

clear
Reddish Brown

Red /
High

Sediment

Orange /
High

Sediment
Brown

Brown /
High

Sediment Clear

Water Level mOD N/A N/A 97.22 96.27 95.85 95.89 94.57 94.01 94.2 93.96 93.78 93.12 93.52 92.89 92.89 92.34 91.92 93.14 92.87
Temperature oC N/A N/A - 9 10 9.2 - 9 9 9 9 10 9 9.7 13.4 11.5 10.5 13.3
Mercury mg/l 0.001 N/A <0.00005 - - <0.00005 - - - <0.00005 - - - <0.00005 - - - <0.00005 -
Total Solids mg/l N/A N/A - - - 1007 - - - 361 - - - 790 - - - 1141 -
Boron mg/l N/A N/A <0.05 - - <0.05 - - - <0.05 - - - 0.022 - - - 0.031 -
Magnesium mg/l N/A N/A 5.47 - - 5.46 - - - 6.47 - - - 6.57 - - - - -
Total Chromium mg/l 0.05 N/A <0.05 - - <0.05 - - - <0.05 - - - 0.01 - - - 0.007 -
Total Phosphorus mg/l N/A N/A <0.05 - - 0.06 - - - <0.05 - - - 0.48 - - - 0.79 -
Cadmium mg/l 0.005 0.004 <0.0004 - - <0.0004 - - - 0.0039 - - - 0.001 - - - <0.0004 -
Copper mg/l 2 0.5 <0.005 - - 0.005 - - - <0.005 - - - <0.001 - - - <0.0001 -
Lead mg/l 0.01 N/A 0.006 - - <0.005 - - - <0.005 - - - <0.001 - - - <0.0001 -
Zinc mg/l N/A N/A <0.005 - - <0.005 - - - 0.005 - - - 0.014 - - - 0.012 -
Fluoride mg/l 1.5 N/A <0.5 - - 0.3 - - - 0.4 - - - 0.3 - - - <0.1 -
Orthophosphates mg/l N/A N/A <0.03 - - <0.03 - - - <0.03 - - - 0.03 - - - 0.05 -
Faecal Coliforms cfus/100ml 0 N/A - - - <1 - - - <15 - - - <1 - - - <1 -
Total Coliforms cfus/100ml 0 N/A - - - 2 - - - <1 - - - 54 - - - 10 -
Organochlorine Pesticides µg/l 0.1 N/A - - - <0.01 - - - <0.00001 - - - <0.00001 - - - <0.00001 -
Organophosphorus Pesticides µg/l 0.1 N/A - - - <0.01 - - - <0.00001 - - - <0.00001 - - - <0.00001 -
Semi Volatile Organics µg/l N/A N/A - - - <1 - - - <0.001 - - - <0.001 - - - <0.001 -
Semi Volatile Organic plus TICS µg/l N/A N/A - - - <1 - - - <0.001 - - - <0.001 - - - <0.001 -
Semi Volatile Organic Compounds µg/l N/A N/A - - - <1 - - - <0.001 - - - <0.001 - - - <0.001 -
List I and II Substances*** µg/l N/A N/A - - - <0.01 - - - <0.00001 - - - <0.00001 - - - <0.00001 -
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EPA Export 25-07-2013:22:03:59



Client: Murphy Environmental
Site: Hollywood W0129-01
Monitoring Point: BH-5
Location of Monitoring Point: Within site – north

Parameter Units Drinking
Water

Directive
(98/83/EC)

EPA Trigger
Levels for
WL 151-1

Q2, 2003
(Baseline)

Q3, 2003 Q4, 2003 Q1, 2004 Q2, 2004 Q3, 2004 Q4, 2004 Q1, 2005 Q2, 2005 Q3, 2005 Q4, 2005 Q1, 2006 Q2, 2006 Q3, 2006 Q4, 2006 Q1, 2007 Q2, 2007

Arsenic mg/l 0.01 N/A <0.002 0.006 0.006 0.007 0.008 0.005 0.006 <0.002 0.009 0.007 0.007 0.008 0.007 0.006 0.009 0.006 0.008
Potassium mg/l N/A N/A 1.4 1.2 1.4 1.6 1.4 1.8 1.6 1.4 1.2 1.2 1.4 1.3 1.4 1.3 1.3 1.7 1.5
Sodium mg/l 200 80 25 19 20.4 32 20.5 13.5 18 43 17 22 18 18 14 19 14 19 15
Total 6 PAHs1 mg/l 0.001 N/A - - - - - <0.2 <0.2 <0.00006 <0.00006 <0.00006<0.00001 <0.00001 <0.00001
Total Phenols mg/l N/A 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Barium* mg/l N/A N/A - - - - - 0.05 0.05 0.07 0.07 0.057 0.067 0.06 0.07 0.07 0.07 0.078 0.053
Calcium mg/l N/A N/A 106.5 116.3 117.5 104.8 101.8 105.6 92.49 117 108 106.1 119 111 116 113 131 123 112
Iron mg/l 0.2 N/A <0.001 0.023 <0.001 0.001 <0.001 0.006 0.051 0.005 <0.005 <0.005 0.005 <0.002 <0.002 <0.002 <0.002 0.05 <0.002
Manganese mg/l 0.05 N/A 0.137 0.164 0.178 0.217 0.197 0.173 0.159 0.19 0.175 0.179 0.212 0.199 0.182 0.172 0.267 0.152 0.282
Total Organic Carbon mg/l N/A 50 44 2 3 4 5 3 <2 3 5 11 7 3 5 <2 4 3 5
Chloride mg/l 250 75 22 31 24 25 23 23 22 22 24 23 23 23 24 24 22 26 26
Sulphate mg/l 250 150 18 20 21 20 23 24 22 36 28 29 28 27 26 26 24 27 21
Total Oxidized Nitrogen mg/l N/A N/A <0.3 <0.3 <0.3 5.5 0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 0.3 0.8 0.6 <0.3
Conductivity mS/cm 2.5 1 0.485 0.656 0.615 0.648 0.634 0.642 0.765 0.74 0.671 0.654 0.66 0.665 0.666 0.582 0.62 0.643 0.57
Dissolved Oxygen mg/l N/A N/A 4.5 9.1 8.9 7.1 3.8 5 6.3 - 2.8 4.1 5.2 4.5 3.2 2.46 4.16 4.58 5.23
pH pH 6.5<pH<9.5 6<pH<9 7.64 7.31 6.97 6.96 7.06 7.27 7.74 7.13 7.36 7.02 7.06 6.52 6.93 6.95 7.71 7.33 7.07
Ammoniacal Nitrogen mg/l NH4-N 0.39 N/A 0.3 <0.2 0.4 <0.2 <0.2 <0.2 <0.2 0.2 0.4 0.2 <0.2 0.2 <0.2 0.8 0.2 <0.2 0.3
Cyanide mg/l 0.05 N/A <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.005 <0.05 <0.05 <0.05
Chemical Oxygen Demand mg/l N/A N/A - - 334

Odour N/A N/A N/A - None None None None None None
Oily

odour
None None None None None None None None None

Colour
N/A N/A N/A - Clear Clear Clear

Blackish
Grey

Clear
Dark

brown /
Black

Dark
Black

Black /
Oily

sheen

Black /
Oily

Sheen
Black Black

Black /
High

Sediment

Black /
Oily

sheen

Black /
Oily

sheen Black

Black /
Oily

sheen
Water Level mOD N/A N/A 99.92 99.39 98.98 99.32 98.28 96.36 95.22 94.45 93.51 93.12 92.87 92.95 92.32 91.82 91.12 91.47 103.82

Temperature oC N/A N/A - - - 9.3 10 10 9 10 9 11 10 9 8.6 14.5 10.8 10.3 13
Mercury mg/l 0.001 N/A <0.00005 - - <0.00005 - - - <0.00005 - - - <0.00005 - - - <0.00005 -
Total Solids mg/l N/A N/A - - 888 538 - - - 691 - - - 1955 - - - 748 -
Boron mg/l N/A N/A <0.05 - - <0.05 - - - <0.05 - - - 0.022 - - - 0.028 -
Magnesium mg/l N/A N/A 8.52 - - 10.66 - - - 12.57 - - - 11.18 - - - - -
Total Chromium mg/l 0.05 N/A <0.05 - - <0.05 - - - <0.05 - - - 0.01 - - - 0.009 -
Total Phosphorus mg/l N/A N/A 1.19 - - 2.38 - - - 0.96 - - - 2.49 - - - 3.64 -
Cadmium mg/l 0.005 0.004 <0.0004 - - <0.0004 - - - 0.0054 - - - 0.003 - - - 0.0007 -
Copper mg/l 2 0.5 <0.005 - - 0.005 - - - <0.005 - - - 0.009 - - - 0.006 -
Lead mg/l 0.01 N/A <0.005 - - 0.001 - - - 0.001 - - - 0.005 - - - <0.001 -
Zinc mg/l N/A N/A 0.017 - - <0.005 - - - <0.005 - - - 0.01 - - - 0.17 -
Fluoride mg/l 1.5 N/A <0.5 - - 0.5 - - - 0.5 - - - 0.5 - - - 0.3 -
Orthophosphates mg/l N/A N/A <0.03 - - <0.03 - - - 1.43 - - - 2 - - - 2.81 -
Faecal Coliforms cfus/100ml 0 N/A - - - <1 - - - <15 - - - <1 - - - <1 -
Total Coliforms cfus/100ml 0 N/A - - - 1 - - - <1 - - - 4 - - - 12 -
Organochlorine Pesticides µg/l 0.1 N/A - - - <0.01 - - - <0.00001 - - - <0.00001 - - - <0.00001 -
Organophosphorus Pesticides µg/l 0.1 N/A - - - <0.01 - - - <0.00001 - - - <0.00001 - - - <0.00001 -
Semi Volatile Organics µg/l N/A N/A - - - <1 - - - <0.001 - - - <0.001 - - - <0.001 -
Semi Volatile Organic plus TICS µg/l N/A N/A - - - <1 - - - <0.001 - - - <0.001 - - - <0.001 -
Semi Volatile Organic Compounds µg/l N/A N/A - - - <1 - - - <0.001 - - - <0.001 - - - <0.001 -
List I and II Substances*** µg/l N/A N/A - - - <0.01 - - - <0.00001 - - - <0.00001 - - - <0.00001 -
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EPA Export 25-07-2013:22:03:59



Client: Murphy Environmental
Site: Hollywood W0129-01
Monitoring Point: BH-6
Location of Monitoring Point: North of site – ca. 240m

Parameter Units Drinking
Water

Directive
(98/83/EC)

EPA Trigger
Levels for
WL 151-1

Q2, 2003
(Baseline)

Q3, 2003 Q4, 2003 Q1, 2004 Q2, 2004 Q3, 2004 Q4, 2004 Q1, 2005 Q2, 2005 Q3, 2005 Q4, 2005 Q1, 2006 Q2, 2006 Q3, 2006 Q4, 2006 Q1, 2007 Q2, 2007

Arsenic mg/l 0.01 N/A - <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.091 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001
Potassium mg/l N/A N/A 5.6 6.6 7 6.8 6.4 8 6.8 8.2 7.2 7 6.4 6.1 6 5.7 5.5 6.1 6.8
Sodium mg/l 200 80 24.5 19.5 27.5 21 21 14 18.5 22 19 21 18.5 17.5 20 23 16.5 18.5 17.5
Total 6 PAHs1 mg/l 0.0001 N/A - - - - - <0.2 <0.2 <0.00006 <0.00006 <0.00006 <0.00001 <0.00001 <0.00001
Total Phenols mg/l N/A 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Barium* mg/l N/A N/A - - - - - 0.05 0.05 0.08 0.21 0.05 0.06 0.05 0.06 0.05 0.05 0.1 0.06
Calcium mg/l N/A N/A 117 107.8 121.1 61.02 105.9 117.2 102.6 130.1 88.83 95.32 113.1 105.9 125.8 111.7 110 113.7 102.6
Iron mg/l 0.2 N/A 0.007 0.021 <0.001 <0.001 <0.001 0.005 0.055 0.005 0.196 <0.005 0.011 <0.002 <0.002 <0.002 <0.002 0.056 0.138
Manganese mg/l 0.05 N/A 0.025 0.257 0.207 0.303 0.365 0.427 0.039 0.453 0.406 0.17 0.309 0.282 0.277 <0.001 <0.001 0.139 0.15
Total Organic Carbon mg/l N/A 50 36 <2 <2 <2 4 2 <2 <2 <2 4 6 <2 3 <2 <2 0.002 3
Chloride mg/l 250 75 18 29 20 22 20 21 19 20 20 19 20 20 21 21 20 25 21
Sulphate mg/l 250 150 51 61 44 45 46 54 49 45 41 47 48 46 51 36 35 33 38
Total Oxidized Nitrogen mg/l N/A N/A <0.3 <0.3 <0.3 0.6 <0.3 <0.3 <0.3 0.4 <0.3 <0.3 <0.3 <0.3 0.3 <0.3 <0.3 <0.3 <0.3
Conductivity mS/cm 2.5 1 0.725 0.747 0.553 0.737 0.724 0.767 0.879 0.793 0.737 0.739 0.731 0.745 0.745 0.624 0.647 0.664 0.603
Dissolved Oxygen mg/l N/A N/A 4.6 8.3 9.3 7.2 4.3 6.7 6 - 4.3 8 5.4 5.9 5.54 3.39 1.55 5.56 4.41
pH pH 6.5<pH<9.5 6<pH<9 7.49 7.47 7.17 7.21 7.04 7.47 8.18 7.52 7.75 6.79 7.54 6.89 7.12 7.06 7.22 7.66 7.53
Ammoniacal Nitrogen mg/l NH4-N 0.39 N/A 0.3 0.4 0.3 0.4 <0.2 0.3 0.2 0.4 0.4 0.3 <0.2 0.3 0.2 0.2 0.4 0.3 0.3
Cyanide mg/l 0.05 N/A 0.28 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chemical Oxygen Demand mg/l N/A N/A - - 37
Odour N/A N/A N/A - None None None None None None None None None None None None None None None None

Colour

N/A N/A N/A - Clear
Slightly
Brown

Clear Black
Black /

Sediment
Black

Black Oily
Film

Black Oily
Film

Black Oily
Film

Black Oily
Film

Clear Clear
Clear /
Trace of

Sediment

Light
brown /
yellow

Black /
Oily

sheen Black
Water Level mOD N/A N/A 117.31 117.31 117.31 117.31 117.31 117.31 117.31 117.31 117.31 117.31 117.31 117.31 117.31 117.31 117.31 117.31 117.31

Temperature oC N/A N/A - - - 9.1 9 9 9 8 8 11 10 8 10.4 12.7 10.6 10.4 10.8
Mercury mg/l 0.001 N/A <0.00005 - - <0.00005 - - - <0.00005 - - - <0.00005 - - - <0.00005 -
Total Solids mg/l N/A N/A - - 1668 - - - 414 - - - 358 - - - 452 -
Boron mg/l N/A N/A <0.05 - - <0.05 - - - 0.06 - - - 0.076 - - - 0.086 -
Magnesium mg/l N/A N/A 17.01 - - 19.24 - - - 21.66 - - - 19.07 - - - - -
Total Chromium mg/l 0.05 N/A <0.05 - - <0.05 - - - <0.05 - - - 0.01 - - - 0.009 -
Total Phosphorus mg/l N/A N/A 0.08 - - 1.37 - - - 0.11 - - - 0.07 - - - 0.33 -
Cadmium mg/l 0.005 0.004 <0.0004 - - 0.0007 - - - 0.0049 - - - <0.001 - - - <0.0004 -
Copper mg/l 2 0.5 <0.005 - - 0.005 - - - <0.005 - - - 0.013 - - - <0.001 -
Lead mg/l 0.01 N/A <0.005 - - 0.001 - - - <0.005 - - - <0.001 - - - <0.001 -
Zinc mg/l N/A N/A <0.005 - - <0.005 - - - 0.007 - - - 0.017 - - - 0.012 -
Fluoride mg/l 1.5 N/A <0.5 - - 0.3 - - - 0.4 - - - 0.4 - - - 0.3 -
Orthophosphates mg/l N/A N/A <0.03 - - <0.03 - - - <0.03 - - - 0.03 - - - 0.04 -
Faecal Coliforms cfus/100ml 0 N/A - - - <1 - - - <15 - - - <1 - - - <1 -
Total Coliforms cfus/100ml 0 N/A - - - <1 - - - 1 - - - 7 - - - 30 -
Organochlorine Pesticides µg/l 0.1 N/A - - - <0.01 - - - <0.00001 - - - <0.00001 - - - <0.00001 -
Organophosphorus Pesticides µg/l 0.1 N/A - - - <0.01 - - - <0.00001 - - - <0.00001 - - - <0.00001 -
Semi Volatile Organics µg/l N/A N/A - - - <1 - - - <0.001 - - - <0.001 - - - <0.001 -
Semi Volatile Organic plus TICS µg/l N/A N/A - - - <1 - - - <0.001 - - - <0.001 - - - <0.001 -
Semi Volatile Organic Compounds µg/l N/A N/A - - - <1 - - - <0.001 - - - <0.001 - - - <0.001 -
List I and II Substances*** µg/l N/A N/A - - - <0.01 - - - <0.00001 - - - <0.00001 - - - <0.00001 -
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EPA Export 25-07-2013:22:03:59



Client: Murphy Environmental
Site: Hollywood W0129-01
Monitoring Point: BH-8
Location of Monitoring Point: Within site - west

Parameter Units Drinking
Water

Directive
(98/83/EC)

EPA Trigger
Levels for
WL 151-1

Q2, 2003
(Baseline)

Q3, 2003 Q4, 2003 Q1, 2004 Q2, 2004 Q3, 2004 Q4, 2004 Q1, 2005 Q2, 2005 Q3, 2005 Q4, 2005 Q1, 2006 Q2, 2006 Q3, 2006 Q4, 2006 Q1, 2007 Q2, 2007

Arsenic mg/l 0.01 N/A - <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.005 <0.001 Dry <0.001 <0.001 <0.001 Dry <0.001 <0.001 0.001
Potassium mg/l N/A N/A 2.3 8.8 5.6 2.6 4.4 4.6 3.4 3.8 2 Dry 5.6 3.8 3.8 Dry 5.1 2.2 5.5
Sodium mg/l 200 80 26 20 29.5 29.5 23.5 17.5 23.5 36 25 Dry 26.5 26.5 27.5 Dry 18 26 24
Total 6 PAHs1 mg/l 0.0001 N/A - - - - - <0.2 <0.2 Dry <0.00006 <0.00006 Dry <0.00001 <0.00001 <0.00001
Total Phenols mg/l N/A 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Dry <0.01 <0.01 <0.01 Dry <0.01 <0.01 <0.01
Barium* mg/l N/A N/A - - - - - 0.05 <0.05 0.08 0.04 Dry 0.088 0.074 0.053 Dry 0.054 0.063 0.069
Calcium mg/l N/A N/A 40.84 86.89 53.32 33.19 71.56 43.91 40.46 78.01 42.81 Dry 109.6 74.65 44.73 Dry 79.68 66.42 173.3
Iron mg/l 0.2 N/A 0.042 0.028 0.022 0.008 <0.001 0.032 0.097 0.007 <0.005 Dry 0.011 0.008 <0.002 Dry <0.002 0.057 0.022
Manganese mg/l 0.05 N/A 0.087 0.177 0.105 0.146 0.219 0.207 0.002 0.034 0.021 Dry 0.054 0.099 0.005 Dry 0.012 0.172 1.276
Total Organic Carbon mg/l N/A 50 5 8 6 5 7 8 7 5 6 Dry 12 5 5 Dry 8 6 10
Chloride mg/l 250 75 58 24 46 57 26 49 53 42 58 Dry 31 39 60 Dry 28 64 40
Sulphate mg/l 250 150 66 187 73 33 134 59 50 122 52 Dry 172 171 74 Dry 142 83 181
Total Oxidized Nitrogen mg/l N/A N/A 10.7 4.4 10 10 8.2 11 10.8 7.9 9.7 Dry 16.2 8 8.9 Dry 5.1 7.9 <0.3
Conductivity mS/cm 2.5 1 0.442 0.618 0.373 0.422 0.557 0.44 0.54 0.606 0.455 Dry 0.748 0.633 0.211 Dry 0.525 0.505 0.792
Dissolved Oxygen mg/l N/A N/A 4.8 7.8 9 7.1 3.5 5.8 5.2 - 5.8 Dry 5.7 4.6 5.88 Dry 3.89 3.16 0.78
pH pH 6.5<pH<9.5 6<pH<9 6.79 6.77 6.33 6.22 6.34 6.43 6.67 6.47 6.74 Dry 6.73 5.9 6.11 Dry 6.6 7.4 7.03
Ammoniacal Nitrogen mg/l NH4-N 0.39 N/A 0.2 0.3 0.9 0.3 <0.2 0.9 0.7 <0.2 <0.2 Dry <0.2 <0.2 <0.2 Dry <0.2 0.3 0.3
Cyanide mg/l 0.05 N/A 0.47 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 Dry <0.05 <0.05 <0.05 Dry <0.05 <0.05 <0.05
Chemical Oxygen Demand mg/l N/A N/A - - 190 Dry Dry
Odour N/A N/A N/A - None None None None None None None None Dry None None None Dry None None None

Colour

N/A N/A N/A -

Very
Brown /

High
Sediment

Brown /
High

Sediment
Brown

High
Sediment

Brown /
High

Sediment

Brown /
High

Sediment

Brown /
High

Sediment

Brown /
High

Sediment
Dry Brown Brown

Dark
Brown /

High
Sediment

Dry Brown
Dark

Brown

Dark
Brown /

High
Sediment

Water Level mOD N/A N/A 133.36 133.49 133.59 133.45 132.88 133.44 133.38 133.15 133.44 Dry 132.38 133.23 133.53 Dry 133.46 133.38 133.12

Temperature oC N/A N/A - - - 10 10 11 10 10 9 Dry 12 9 11.1 Dry 13.6 9.9 17
Mercury mg/l 0.001 N/A <0.00005 - - <0.00005 - - - <0.00005 - - - <0.00005 - - - <0.00005 -
Total Solids mg/l N/A N/A - - 579 - - - 382 - - - 2710 - - - 6723 -
Boron mg/l N/A N/A <0.05 - - <0.05 - - - <0.05 - - - 0.026 - - - 0.03 -
Magnesium mg/l N/A N/A 6.69 - - 7.45 - - - 12.86 - - - 13.14 - - - - -
Total Chromium mg/l 0.05 N/A <0.05 - - <0.05 - - - <0.05 - - - 0.004 - - - 0.002 -
Total Phosphorus mg/l N/A N/A <0.05 - - 0.27 - - - 0.18 - - - 2.02 - - - 5.51 -
Cadmium mg/l 0.005 0.004 0.0004 - - <0.0004 - - - 0.0036 - - - <0.001 - - - <0.0004 -
Copper mg/l 2 0.5 <0.005 - - <0.005 - - - 0.005 - - - <0.001 - - - 0.003 -
Lead mg/l 0.01 N/A <0.005 - - <0.005 - - - <0.005 - - - <0.001 - - - 0.001 -
Zinc mg/l N/A N/A 0.021 - - <0.005 - - - 0.014 - - - 0.021 - - - 0.014 -
Fluoride mg/l 1.5 N/A <0.5 - - 0.1 - - - <0.1 - - - <0.01 - - - <0.1 -
Orthophosphates mg/l N/A N/A <0.03 - - <0.03 - - - 0.03 - - - 0.12 - - - 0.05 -
Faecal Coliforms cfus/100ml 0 N/A - - - <1 - - - <15 - - - 1 - - - <1 -
Total Coliforms cfus/100ml 0 N/A - - - 13 - - - <1 - - - 3 - - - 15 -
Organochlorine Pesticides µg/l 0.1 N/A - - - <0.01 - - - <0.00001 - - - <0.00001 - - - <0.00001 -
Organophosphorus Pesticides µg/l 0.1 N/A - - - <0.01 - - - <0.00001 - - - <0.00001 - - - <0.00001 -
Semi Volatile Organics µg/l N/A N/A - - - <1 - - - <0.001 - - - <0.001 - - - <0.001 -
Semi Volatile Organic plus TICS µg/l N/A N/A - - - <1 - - - <0.001 - - - <0.001 - - - <0.001 -
Semi Volatile Organic Compounds µg/l N/A N/A - - - <1 - - - <0.001 - - - <0.001 - - - <0.001 -
List I and II Substances*** µg/l N/A N/A - - - <0.01 - - - <0.00001 - - - <0.00001 - - - <0.00001 -
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EPA Export 25-07-2013:22:03:59



Client: Murphy Environmental
Site: Hollywood W0129-01
Monitoring Point: BH-9
Location of Monitoring Point: Within site – north west

Parameter Units Drinking
Water

Directive
(98/83/EC)

EPA Trigger
Levels for
WL 151-1

Q2, 2003
(Baseline)

Q3, 2003 Q4, 2003 Q1, 2004 Q2, 2004 Q3, 2004 Q4, 2004 Q1, 2005 Q2, 2005 Q3, 2005 Q4, 2005 Q1, 2006 Q2, 2006 Q3, 2006 Q4, 2006 Q1, 2007 Q2, 2007

Arsenic mg/l 0.01 N/A <0.05 <0.002 <0.002 0.006 <0.002 0.004 0.005 0.024 <0.001 0.006 0.003 0.003 0.002 0.005 0.004 0.004 0.003
Potassium mg/l N/A N/A 0.7 1 0.6 0.6 0.8 1 0.8 0.4 0.8 0.8 0.7 0.6 0.5 0.6 0.6 0.7 0.8
Sodium mg/l 200 80 14.5 17.5 26.5 44.5 19 8.7 13.8 27 19 16 15 14.5 15.5 18.5 12.5 14 14
Total 6 PAHs1 mg/l 0.0001 N/A - - - - - <0.2 <0.2 <0.00006 <0.00006 <0.00006 <0.00001 <0.00001 <0.00001
Total Phenols mg/l N/A 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Barium* mg/l N/A N/A - - - - - <0.05 <0.05 <0.05 0.015 0.005 0.006 0.004 0.003 0.005 0.004 0.016 0.008
Calcium mg/l N/A N/A 78.73 87.83 97.42 81.15 81.57 89.39 85.78 111 93 83 97.59 88.55 94.36 95.32 93.27 90.25 96.51
Iron mg/l 0.2 N/A 0.49 0.023 0.004 <0.001 <0.001 0.004 0.054 0.003 <0.005 <0.005 0.006 0.009 0.01 <0.002 <0.002 0.039 0.018
Manganese mg/l 0.05 N/A 0.022 0.055 0.033 0.08 0.067 0.02 0.007 0.066 0.147 0.024 0.007 0.021 0.022 <0.001 <0.001 0.034 0.114
Total Organic Carbon mg/l N/A 50 27 3 3 4 6 3 2 3 3 7 6 3 4 2 4 2 4
Chloride mg/l 250 75 40 31 19 20 18 20 20 20 29 21 20 21 22 21 18 22 22
Sulphate mg/l 250 150 34 59 44 34 35 31 46 50 73 42 35 37 39 38 34 25 42
Total Oxidized Nitrogen mg/l N/A N/A <0.3 <0.3 <0.3 0.6 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Conductivity mS/cm 2.5 1 0.516 0.569 0.419 0.525 0.52 0.502 0.638 0.633 0.626 0.529 0.504 0.519 0.251 0.449 0.458 0.488 0.443
Dissolved Oxygen mg/l N/A N/A 5.2 8.3 9.1 7 4.3 5.4 5.6 - 3.2 3.4 5.6 5.5 2.67 1.61 2.74 1.82 0.81
pH pH 6.5<pH<9.5 6<pH<9 7.22 7.14 6.8 6.67 6.57 7.04 7.17 7 7.25 6.27 6.94 6.52 6.76 6.9 7.01 7.54 6.92
Ammoniacal Nitrogen mg/l NH4-N 0.39 N/A <0.2 <0.2 <0.2 0.3 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.3 <0.2 <0.2 0.2 <0.2 0.4 <0.2
Cyanide mg/l 0.05 N/A <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chemical Oxygen Demand mg/l N/A N/A - - 15
Odour N/A N/A N/A - None None None None None None None None None None None None None None None None

Colour
N/A N/A N/A - Clear Clear Clear Clear

Slightly
Brown

Clear
Light
Yellow

Clear /
Light
brown

Light
brown

Light
brown

Clear -
Yellow

Clear -
Yellow

Clear -
Yellow

Light
Brown Clear Clear

Water Level mOD N/A N/A 103.22 102.64 102.37 103.97 103.37 102.22 103.21 103.92 103.41 102.46 101.4 102.87 102.71 102.39 101.2 104.06 103.79

Temperature oC N/A N/A - - - 9.1 10 10 9 10 9 10 10 10 11.4 13.5 12 10.6 17
Mercury mg/l 0.001 N/A <0.00005 - - <0.00005 - - - <0.00005 - - - <0.00005 - - - <0.00005 -
Total Solids mg/l N/A N/A - - 346 - - - 334 - - - 334 - - - 341 -
Boron mg/l N/A N/A <0.05 - - <0.05 - - - <0.05 - - - 0.013 - - - 0.018 -
Magnesium mg/l N/A N/A 3.65 - - 6.66 - - - 5.87 - - - 4.03 - - - - -
Total Chromium mg/l 0.05 N/A <0.001 - - <0.05 - - - <0.05 - - - 0.006 - - - 0.006 -
Total Phosphorus mg/l N/A N/A <0.05 - - 0.27 - - - 0.15 - - - 0.23 - - - 0.6 -
Cadmium mg/l 0.005 0.004 <0.0004 - - <0.0004 - - - 0.0037 - - - <0.001 - - - 0.0005 -
Copper mg/l 2 0.5 <0.005 - - <0.005 - - - 0.005 - - - <0.001 - - - <0.001 -
Lead mg/l 0.01 N/A <0.005 - - <0.005 - - - <0.001 - - - <0.005 - - - <0.001 -
Zinc mg/l N/A N/A 0.023 - - <0.005 - - - 0.009 - - - 0.018 - - - 0.014 -
Fluoride mg/l 1.5 N/A <0.5 - - 0.4 - - - 0.2 - - - 0.1 - - - <0.1 -
Orthophosphates mg/l N/A N/A <0.03 - - <0.03 - - - 0.074 - - - <0.003 - - - <0.03 -
Faecal Coliforms cfus/100ml 0 N/A - - - 5 - - - <15 - - - <1 - - - 10 -
Total Coliforms cfus/100ml 0 N/A - - - 60 - - - <1 - - - 1 - - - 880 -
Organochlorine Pesticides µg/l 0.1 N/A - - - <0.01 - - - <0.00001 - - - <0.00001 - - - <0.00001 -
Organophosphorus Pesticides µg/l 0.1 N/A - - - <0.01 - - - <0.00001 - - - <0.00001 - - - <0.00001 -
Semi Volatile Organics µg/l N/A N/A - - - <1 - - - <0.001 - - - <0.001 - - - <0.001 -
Semi Volatile Organic plus TICS µg/l N/A N/A - - - <1 - - - <0.001 - - - <0.001 - - - <0.001 -
Semi Volatile Organic Compounds µg/l N/A N/A - - - <1 - - - <0.001 - - - <0.001 - - - <0.001 -
List I and II Substances*** µg/l N/A N/A - - - <0.01 - - - <0.00001 - - - <0.00001 - - - <0.00001 -
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EPA Export 25-07-2013:22:03:59



Client: Murphy Environmental
Site: Hollywood W0129-01
Monitoring Point: BH-10
Location of Monitoring Point: Within site – south west

Parameter Units Drinking
Water

Directive
(98/83/EC)

EPA Trigger
Levels for
WL 151-1

Q2, 2003
(Baseline)

Q3, 2003 Q4, 2003 Q1, 2004 Q2, 2004 Q3, 2004 Q4, 2004 Q1, 2005 Q2, 2005 Q3, 2005 Q4, 2005 Q1, 2006 Q2, 2006 Q3, 2006 Q4, 2006 Q1, 2007 Q2, 2007

Arsenic mg/l 0.01 N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Potassium mg/l N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Sodium mg/l 200 80 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Total 6 PAHs1 mg/l Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Total Phenols mg/l N/A 0.1 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Barium* mg/l Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Calcium mg/l N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Iron mg/l 0.2 N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Manganese mg/l 0.05 N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Total Organic Carbon mg/l N/A 50 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Chloride mg/l 250 75 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Sulphate mg/l 250 150 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Total Oxidized Nitrogen mg/l N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Conductivity mS/cm 2.5 1 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Dissolved Oxygen mg/l N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
pH pH 6.5<pH<9.5 6<pH<9 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Ammoniacal Nitrogen mg/l NH4-N 0.39 N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry

Cyanide mg/l 0.05 N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Chemical Oxygen Demand mg/l N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Odour N/A N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Colour N/A N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Water Level mOD N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry

Temperature oC N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Mercury mg/l 0.001 N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Total Solids mg/l N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Boron mg/l N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Magnesium mg/l N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Total Chromium mg/l 0.05 N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Total Phosphorus mg/l N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Cadmium mg/l 0.005 0.004 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Copper mg/l 2 0.5 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Lead mg/l 0.01 N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Zinc mg/l N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Fluoride mg/l 1.5 N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Orthophosphates mg/l N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Faecal Coliforms cfus/100ml 0 N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Total Coliforms cfus/100ml 0 N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Organochlorine Pesticides µg/l 0.1 N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Organophosphorus Pesticides µg/l 0.1 N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Semi Volatile Organics µg/l N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Semi Volatile Organic plus TICS µg/l N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Semi Volatile Organic Compounds µg/l N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
List I and II Substances*** µg/l N/A N/A Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
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EPA Export 25-07-2013:22:03:59



Client: Murphy Environmental
Site: Hollywood W0129-01
Monitoring Point: BH-11
Location of Monitoring Point: Within site – north east

Parameter Units Drinking
Water

Directive
(98/83/EC)

EPA Trigger
Levels for
WL 151-1

Q2, 2003
(Baseline)

Q3, 2003 Q4, 2003 Q1, 2004 Q2, 2004 Q3, 2004 Q4, 2004 Q1, 2005 Q2, 2005 Q3, 2005 Q4, 2005 Q1, 2006 Q2, 2006 Q3, 2006 Q4, 2006 Q1, 2007 Q2, 2007

Arsenic mg/l 0.01 N/A <0.05 <0.002 <0.002 <0.002 <0.002 <0.002 0.004 0.299 0.078 0.071 0.047 0.011 0.012 0.025 0.025 0.014 0.12
Potassium mg/l N/A N/A 1.4 1.4 1.4 0.8 1.6 1.8 1.4 4.6 3 4.2 2.9 2 5.6 8.4 13 36 7.4
Sodium mg/l 200 80 12 15 13 8.8 13.5 7.8 11.4 38 15 26 17 16 14 19 16.5 23.5 14.5
Total 6 PAHs1 mg/l 0.0001 N/A - - - - - <0.2 <0.2 <0.00006 <0.00006 <0.00006 <0.00001 <0.00001 <0.00001
Total Phenols mg/l N/A 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Barium* mg/l N/A N/A - - - - - <0.05 <0.05 <0.05 0.019 0.028 0.023 0.019 0.022 0.023 0.022 0.039 0.019
Calcium mg/l N/A N/A 47.12 41.25 45.18 41.47 45.26 49.44 49.37 67 55 74 68 58 74.97 68.89 70.83 72.41 67.01
Iron mg/l 0.2 N/A 0.49 0.023 0.004 <0.001 <0.001 <0.001 0.046 0.002 <0.005 0.009 0.015 0.021 <0.002 <0.002 <0.002 0.05 0.009
Manganese mg/l 0.05 N/A 0.09 0.099 0.098 0.149 0.174 0.136 0.07 0.358 0.242 0.378 0.371 0.312 0.426 0.364 0.379 0.023 0.339
Total Organic Carbon mg/l N/A 50 5 <2 <2 3 4 <2 <2 <2 4 44 6 3 3 <2 4 4 3
Chloride mg/l 250 75 41 31 18 18 16 16 15 20 27 28 20 19 19 19 17 24 19
Sulphate mg/l 250 150 72 42 34 43 54 29 22 19 15 27 13 8 12 11 13 9 12
Total Oxidized Nitrogen mg/l N/A N/A <0.3 <0.3 <0.3 0.4 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Conductivity mS/cm 2.5 1 0.373 0.328 0.251 0.336 0.341 0.338 0.389 0.5 0.41 0.53 0.447 0.43 0.438 0.441 0.491 0.69 0.421
Dissolved Oxygen mg/l N/A N/A 5 7.4 9.3 7 4.8 6.3 6.1 - 3.5 3.4 5.6 3.8 1.68 2.81 2.85 3.28 1.98
pH pH 6.5<pH<9.5 6<pH<9 6.81 6.88 7.29 6.41 6.67 6.86 7.1 7.95 6.88 6.82 6.86 6.49 6.69 6.96 7.45 8.47 6.93
Ammoniacal Nitrogen mg/l NH4-N 0.39 N/A 0.7 <0.2 <0.2 0.3 <0.2 <0.2 <0.2 0.2 0.3 1 0.3 <0.2 0.2 <0.2 0.3 0.3 <0.2
Cyanide mg/l 0.05 N/A <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chemical Oxygen Demand mg/l N/A N/A - - 27

Odour
N/A N/A N/A - None None None None None None None None

Slight
Odour

Slight
"eggy
smell"

Slight
"eggy
smell"

Slight
"eggy
smell"

Slight
"eggy
smell"

Slight
"eggy
smell"

Slight
"eggy
smell"

Slight
"eggy
smell"

Colour

N/A N/A N/A -
Slightly
Brown

Slightly
Brown

Black
Blackish

Grey
Clear Brown Clear Clear

Slightly
cloudy

Slightly
cloudy

Clear Clear
Slightly
yellow

Yellow
particles

Browm/
Red High
Sediment Clear

Water Level mOD N/A N/A 100.07 99.59 99.24 99.44 98.28 95.73 94.08 96.78 95.9 95.53 95.31 92.28 91.78 91.26 90.52 90.94 108.37

Temperature oC N/A N/A - - - 9.2 11 10 9 10 9 10 10 9 10.4 12.8 10.9 9.9 12.4
Mercury mg/l 0.001 N/A <0.00005 - - <0.00005 - - - <0.00005 - - - <0.00005 - - - <0.00005 -
Total Solids mg/l N/A N/A - - 454 - - - 260 - - - 253 - - - 445 -
Boron mg/l N/A N/A <0.05 - - <0.05 - - - <0.05 - - - 0.023 - - - 0.029 -
Magnesium mg/l N/A N/A 4.57 - - 4.37 - - - 9.21 - - - 9.13 - - - - -
Total Chromium mg/l 0.05 N/A <0.001 - - <0.05 - - - <0.05 - - - 0.006 - - - 0.008 -
Total Phosphorus mg/l N/A N/A <0.05 - - 0.17 - - - 0.16 - - - 0.09 - - - 1.36 -
Cadmium mg/l 0.005 0.004 0.0145 - - 0.0092 - - - 0.0042 - - - <0.001 - - - <0.0004 -
Copper mg/l 2 0.5 <0.005 - - <0.005 - - - 0.005 - - - <0.001 - - - <0.001 -
Lead mg/l 0.01 N/A <0.005 - - <0.005 - - - <0.005 - - - <0.001 - - - <0.001 -
Zinc mg/l N/A N/A 0.016 - - 0.153 - - - 0.008 - - - 0.022 - - - 0.016 -
Fluoride mg/l 1.5 N/A <0.5 - - 0.1 - - - 0.1 - - - 0.1 - - - 0.2 -
Orthophosphates mg/l N/A N/A <0.03 - - <0.03 - - - 0.12 - - - 0.06 - - - 0.1 -
Faecal Coliforms cfus/100ml 0 N/A - - - <1 - - - <15 - - - <1 - - - <1 -
Total Coliforms cfus/100ml 0 N/A - - - <1 - - - 3 - - - 92 - - - 1 -
Organochlorine Pesticides µg/l 0.1 N/A - - - <0.01 - - - <0.00001 - - - <0.00001 - - - <0.00001 -
Organophosphorus Pesticides µg/l 0.1 N/A - - - <0.01 - - - <0.00001 - - - <0.00001 - - - <0.00001 -
Semi Volatile Organics µg/l N/A N/A - - - <1 - - - <0.001 - - - <0.001 - - - <0.001 -
Semi Volatile Organic plus TICS µg/l N/A N/A - - - <1 - - - <0.001 - - - <0.001 - - - <0.001 -
Semi Volatile Organic Compounds µg/l N/A N/A - - - <1 - - - <0.001 - - - <0.001 - - - <0.001 -
List I and II Substances*** µg/l N/A N/A - - - <0.01 - - - <0.00001 - - - <0.00001 - - - <0.00001 -
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Client: Murphy Environmental
Site: Hollywood W0129-01
Monitoring Point: SW1
Location of Monitoring Point: Clonany Bridge (North (upstream) of site, ca. 280m)

Parameter Units Surface
Water

Regulations
Class 3

Salmonid
Water

Regulations

Q2, 2003
(Baseline)

Q4, 2003 Q2, 2004 Q4, 2004 Q2, 2005 Q4, 2005 Q2, 2006 Q4, 2006 Q2, 2007

Chloride mg/l 250 N/A 53 38 18 43 39 45 41 41 45
Conductivity mS/cm 1 N/A 0.446 0.545 0.251 0.579 0.499 0.958 0.29 0.653 0.691
Dissolved Oxygen mg/l N/A >9 5.7 5.3 5.3 5.9 6.6 5.4 9.33 7.74 8.3
pH pH 5.5 – 9.0 6 – 9 7.7 7.74 7.29 7.93 7.91 7.48 8.07 7.93 8.2
Ammoniacal Nitrogen mg/l NH4-N 3.11 0.7 0.3 <0.2 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Total Suspended Solids mg/l - 25 60 <10 16 <10 85 15 33 <10 68
Chemical Oxygen Demand mg/l 40 N/A 16 <15 <15 18 <15 31 <15 17 16
Temperature oC >25 N/A - - - 10 - 11 9.1 12 8.4
Total 6 PAHs1 mg/l 0.001 N/A - - - <0.2 - - - - -
Sodium mg/l N/A N/A - - 19 - - 25 - - 11.88
Magnesium mg/l N/A N/A - - <0.05 - - 16.82 - - 25
Maganese mg/l 1 N/A - - 0.006 - - 0.308 - - 0.229
Orthophosphate mg/l N/A N/A - - 0.72 - - 0.05 - - <0.03
Sulphate mg/l 200 N/A - - 31 - - 299 - - 164
Total Alkalinity mg/l N/A N/A - - 210 - - 180 - - 280
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Client: Murphy Environmental
Site: Hollywood W0129-01
Monitoring Point: SW2
Location of Monitoring Point: Joinery Bridge (East (downstream) of site, ca. 1630m)

Parameter Units Surface
Water

Regulations
Class 3

Salmonid
Water

Regulations

Q2, 2003
(Baseline)

Q4, 2003 Q2, 2004 Q4, 2004 Q2, 2005 Q4, 2005 Q2, 2006 Q4, 2006 Q2, 2007

Chloride mg/l 250 N/A 42 41 30 38 34 61 38 33 40
Conductivity mS/cm 1 N/A 0.375 0.457 0.671 0.7 0.753 1.223 0.668 0.798 0.629
Dissolved Oxygen mg/l N/A >9 6 9.4 5.3 6.1 7.6 5.9 9.13 8.66 10.45
pH pH 5.5 – 9.0 6 – 9 7.8 7.57 8.24 8.15 8.12 7.57 8.12 8.12 8.17

Ammoniacal Nitrogen
mg/l NH4-

N
3.11 0.7 <0.2 <0.2 <0.2 <0.2 <0.2 0.3 <0.2 <0.2 <0.2

Total Suspended Solids mg/l - 25 <10 <10 <10 <10 17 31 131 <10 <10
Chemical Oxygen Demand mg/l 40 N/A <15 <15 <15 <15 <15 18 <15 <15 <15
Temperature oC >25 N/A - - 10 - - - 10.7 11.5 10.6
Total 6 PAHs1 mg/l 0.001 N/A - - - <0.2 - - - - -
Sodium mg/l N/A N/A - - 15.5 - 32.5 - - - 12.04
Magnesium mg/l N/A N/A - - <0.05 - 17.76 - - - 19.5
Maganese mg/l 1 N/A - - 0.011 - 0.018 - - - 0.005
Orthophosphate mg/l N/A N/A - - 0.29 - <0.03 - - - <0.03
Sulphate mg/l 200 N/A - - 110 - 254 - - - 154

Total Alkalinity mg/l N/A N/A - - 270 - 130 - - - 230
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Client: Murphy Environmental
Site: Hollywood W0129-01
Monitoring Point: LC-1
Location of Monitoring Point: Within Cell 1

Parameter Units Surface
Water

Regulations
Class 3

Q3, 2004 Q2, 2005 Q3, 2005 Q1, 2006 Q3, 2006 Q1, 2007 Q2, 2007

Potassium mg/l N/A 150 60 42 81 103 95 88
Sodium mg/l N/A 650 900 2500 2720 1500 1250 900
Total Phenols mg/l 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chloride mg/l 250 2090 2787 2871 1864 2555 2298 1771
Sulphate mg/l 200 1847 2901 2585 2032 2101 2117 2263
Total Oxidised Nitrogen mg/l N/A <0.3 2 <0.3 <0.3 <0.3 <0.3 <0.3
Conductivity mS/cm 1 8.725 13.16 10.89 11.8 - 9.2 4.32
pH pH 5.5 – 9.0 7.48 5.59 4.64 6.21 6.35 7.12 6.08

Ammoniacal Nitrogen
mg/l NH4-

N
3.11 8.7 2 7.8 7.3 9

10 10.8
Chemical Oxygen Demand mg/l 40 61 - 56 18 78 68 112

Odour
N/A N/A

None None None Musty None
Slight

Organic
smell

Slight
Organic
smell

Colour

N/A N/A

Orange,
high

sediment

Bright
yellow -
orange /

high
sediment

Orange
tint. High

solids,
cloudy

Orange
Orange,

high
sediment Orange

Sediment Cloudy
Leachate Level m N/A - - 93.1 - 93.27 92.5 93.3
Temperature oC N/A 11 11 13 12 15.2 13 17.2
Total 6 PAHs mg/l 0.001 <0.2 - - - - - -
Barium mg/l 1 <0.05 - - - - - -
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APPENDIX 4

PDFS
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Chloride Bin Frequency
1770 0

Mean 2319.428571 2000 2
Standard Error 164.7244246 2300 2
Median 2298 2600 1
Mode #N/A 2900 2
Standard Deviation 435.8198623 More 0
Sample Variance 189938.9524
Kurtosis -1.782120004
Skewness 0.032690771
Range 1100
Minimum 1771
Maximum 2871
Sum 16236
Count 7 Triangular Distribution (1771, 2319, 2871)

Sulphate
Bin Frequency

Mean 2263.714286 1845 0
Standard Error 136.6871148 2045 2
Median 2117 2245 2
Mode #N/A 2445 1
Standard Deviation 361.6401131 2645 1
Sample Variance 130783.5714 2845 0
Kurtosis 0.32411138 3045 1
Skewness 0.985287646 More 0
Range 1054
Minimum 1847
Maximum 2901
Sum 15846
Count 7

Log Sulphate Log Sulphate Bin Frequency
1847 7.52131798 7.5 0
2901 7.972810784 Mean 7.714393711 7.6 1
2585 7.857480787 Standard Error 0.058042393 7.7 3
2032 7.616775809 Median 7.657755271 7.8 1
2101 7.650168701 Mode #N/A 7.9 1
2117 7.657755271 Standard Deviation 0.153565737 8 1
2263 7.724446646 Sample Variance 0.023582436 More 0

Kurtosis -0.04093037
Skewness 0.748244514
Range 0.451492804
Minimum 7.52131798
Maximum 7.972810784
Sum 54.00075598
Count 7 Log Triangular (1847, 2208,2901)
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Moisture Content (%)
20 Column1
16

15.2 Mean 16.89310345
15.3 Standard Error 0.359868991
15 Median 16
17 Mode 16

16.4 Standard Deviation 1.937953824
16 Sample Variance 3.755665025
17 Kurtosis 0.700133245
18 Skewness 0.789498098
16 Range 9
16 Minimum 13
22 Maximum 22
19 Sum 489.9
19 Count 29
17 Confidence Level(95.0%) 0.737158201
17

20
16
16
17
15 Bin Frequency Cumulative %
16 13 1 3.45%
15 14.8 0 3.45%
20 16.6 15 55.17%
18 18.4 7 79.31%
16 20.2 5 96.55%
16 More 1 100.00%
13

Triangular (0.13, 0.166, 0.22)

Histogram
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Cell 1 WYG/Priority Construction/IGSL

Mean Effective
Stress

Coefficient of
Permeability

Initial Final Initial Final (kPa) kv, (m/s)

TPA - - - - - - - 2.7 x 10 -10

Cell 2 - Summary of Results of Triaxial Permeability Tests

Mean Effective
Stress

Coefficient of
Permeability

Initial Final Initial Final (kPa) kv, (m/s)

HOL
S2

HOL
S3

HOL 2006 Layer 1 U100 1.969 2.022 12.8 15.2 50 1.9 x 10-10

HOL 2007 Layer 1 U100 1.833 1.895 12.8 15.3 50 2.0 x 10-10

HOL 2008 Layer 1 U100 2.126 1.983 11.5 15 50 3.0 x 10-10

HOL 2009 Layer 2 U100 1.854 1.903 15.3 17 50 2.5 x 10-10

HOL 2010 Layer 2 U100 1.902 1.924 13.1 16.4 50 6.3 x 10-10

HOL 2017 Layer 2 U100 1.88 1.91 15 16 90 1.3 x 10-10

HOL 2018 Layer 3 U100 1.84 1.86 16 17 90 2.1 x 10-10

HOL 2019 Layer 3 U100 1.78 1.8 17 18 90 4.6 x 10-10

HOL 2020 Layer 3 U100 1.85 1.87 15 16 90 3.2 x 10-10

HOL 2035 Layer 4 U100 1.87 1.89 14 16 90 1.8 x 10-10

Cell 3 - Summary of Results of Triaxial Permeability Tests
Mean

Effective
Stress

Coefficient of
Permeability

Initial Final Initial Final (kPa) kv, (m/s)

HYD 6100 Layer 1 1.77 1.86 18 22 90 2.1 x 10-10

HYD 6101 Layer 1 1.87 1.94 17 19 90 1.8 x 10-10

HYD 6102 Layer 1 1.86 1.9 14 19 90 1.1 x 10-10

HYD 6103 Layer 2 1.88 1.94 16 17 90 1.2 x 10-10

HYD 6104 Layer 2 1.9 1.94 13 17 90 2.1 x 10-10

HYD 6105 Layer 2 1.82 1.87 16 20 90 1.1 x 10-10

HYD 6106 Layer 3 1.87 1.91 16 16 90 1.0 x 10-10

HYD 6107 Layer 3 1.94 1.99 14 16 90 1.4 x 10-10

HYD 6108 Layer 3 1.9 1.95 13 17 90 1.5 x 10-10

HYD 6109 Layer 4 1.95 1.98 13 15 90 9.8 x 10-11

HYD 6110 Layer 4 1.91 1.94 13 16 90 9.4 x 10-11

HYD 6111 Layer 4 1.95 2 14 15 90 1.1 x 10-10

Cell 3 Extension - Co-efficient of Permeability Determinations (from site after placement)
Mean

Effective
Stress

Coefficient of
Permeability

Initial Final Initial Final (kPa) kv, (m/s)

HYD 7001
Layer 1
(TP) * 1.58 1.57 19 20 90 2.38 x 10-10

HYD 7002 Layer 1 1.59 1.58 17 18 90 2.57 x 10-10

HYD 7003 Layer 2 1.7 1.71 15 16 90 3.1 x 10-10

HYD 7004 Layer 3 1.7 1.7 15 16 90 2.41 x 10-10

HYD 7005 Layer 4 1.7 1.7 12 13 90 3.7 x 10-10

Column1 Bin Frequency
9.4E-11 1

Mean 2E-10 1.33E-10 6
Standard Error 2E-11 1.71E-10 2
Median 1.7E-10 More 3
Mode 1.1E-10
Standard Deviation 8.3E-11
Sample Variance 6.9E-21
Kurtosis -0.376
Skewness 0.71505
Range 2.8E-10
Minimum 9.4E-11
Maximum 3.7E-10
Sum 3.3E-09
Count 18
Confidence Level(95.0%) 4.1E-11 Triangular (9.4e-11, 2.2e-010, 3.7e-10)

Moisture Content
(%)

Sample Layer
Sample

Type

Dry Density (Mg/m3)

Sample Layer
Sample

Type

Dry Density (Mg/m3)
Moisture Content

(%)

2.5kg Bulk 1.73 1.79 21 20 35 8.6 x 10-11

2.5kg Bulk 1.87 1.9 13 16 35 1.1 x 10-10

Sample Layer

Dry Density (Mg/m3)
Moisture Content

(%)

Sample Layer

Dry Density
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Histogram
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APPENDIX 5

LANDSIM MODEL AND RESULTS
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APPENDIX 6

BOREHOLE LOGS
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