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Title: Waste materials from the demolition were segregated and sent for offsite disposal
or recycling.

Title: Demolition works undertaken on the pre fabricated building.Plate No.: 1

Plate No.: 2

Client: National Grid

Date: Nov 2012

Project Name: Willow Works, Merthyr Tydfil

Project No.: C1538



Title: Trial pits within the Relief Holder Base exposed heavily contaminated waters. The
majority of the tank was backfilled with brick and rubble fill.

Title: The building was demolished to slab level with all associated waste removed from
site.Plate No.: 3

Plate No.: 4

Client: National Grid

Date: Nov 2012

Project Name: Willow Works, Merthyr Tydfil

Project No.: C1538



Title: A number of the boreholes encountered grossly contaminated strata at the
groundwater level.

Title: Boreholes were drilled using cable percussion methods.Plate No.: 5

Plate No.: 6

Client: National Grid

Date: Nov 2012

Project Name: Willow Works, Merthyr Tydfil

Project No.: C1538



Title: Within CTP4, a red brick wall was encountered which is possibly the western wall
of the historical CWG plant.

Title: Within CTP3, a cylindrical concrete structure was uncovered which is situated in
the same location as the historical air scrubber stack.Plate No.: 7

Plate No.: 8

Client: National Grid

Date: Nov 2012

Project Name: Willow Works, Merthyr Tydfil

Project No.: C1538



Title: Grossly contaminated silty perched waters were encountered within CTP7.

Title: Within CTP7, the red brick walls of the rectangular structure were encountered.Plate No.: 9

Plate No.:10

Client: National Grid

Date: Nov 2012

Project Name: Willow Works, Merthyr Tydfil

Project No.: C1538



DESCRIPTION OF STRATA

WELL SAMPLING/TESTING SUBSURFACE PROFILE

Site Location:

Client:

www.celtic-ltd.com

WATER

Date:

Screen Position:

Datum:

Easting:

Project No:

Borehole Number:

Engineer:

Comments:

Method:

Hole Diameter:

Northing:

National Grid

C1538

Merthyr Tydfil

Chiselling: 0.75-1.3m 1hr, 1.3-1.9m 1hr, 1.9-2.55, 1hr.

15 Oct 2012

CP

Celtic

200mm

158.200m

305293.650

204998.090

CBH1

3.00 - 5.75m

2.10

4.00

5.75

156.100

154.200

152.450

MADE GROUND - Compacted brick, stone, ash,
clinker rubble fill.

Brown slightly silty/sandy GRAVEL with some
cobbles.

Brown slightly silty/sandy GRAVEL with cobbles.
Water struck at ~4.0 mbgl where hydrocarbon
odours were recorded along with sheens on the
water.

End of Borehole
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DESCRIPTION OF STRATA

WELL SAMPLING/TESTING SUBSURFACE PROFILE

Site Location:

Client:

www.celtic-ltd.com

WATER

Date:

Screen Position:

Datum:

Easting:

Project No:

Borehole Number:

Engineer:

Comments:

Method:

Hole Diameter:

Northing:

National Grid

C1538

Merthyr Tydfil

Chiselling: 3.0-3.85, 1hr, 3.85-4.25 1hr.

15 Oct 2012

CP

Celtic

200mm

158.349m

305311.830

204999.590

CBH2

2.60 - 6.60m

0.10

3.10

4.30

6.60

158.249

155.249

154.049

151.749

MADE GROUND - Tarmac

MADE GROUND - Compacted ash, clinker and
brick with occasional bands of silty clay.

COBBLES and BOULDERS. Oily sheen associated
with the water strike at 3.6 m bgl.

Brown slightly silty/sandy GRAVEL with cobbles.

End of Borehole

0

1

2

3

4

5

6

7

8

9

Sheet 1 of 1

http://www.celtic-ltd.com


DESCRIPTION OF STRATA

WELL SAMPLING/TESTING SUBSURFACE PROFILE

Site Location:

Client:

www.celtic-ltd.com

WATER

Date:

Screen Position:

Datum:

Easting:

Project No:

Borehole Number:

Engineer:

Comments:

Method:

Hole Diameter:

Northing:

National Grid

C1538

Merthyr Tydfil

Chiselling: 2.0-2.7m 1hr, 2.7-3.3m, 1hr.

16 Oct 2012

CP

Celtic

200mm

158.140m

305305.140

205020.520

CBH3

2.75 - 5.75m

0.10

2.80

3.50

5.75

158.040

155.340

154.640

152.390

TOPSOIL - vegetation and rootlets

MADE GROUND - Compacted black ash and
clinker with fragments of brick and stone.
Occasional bands of clay encountered.

Brown slightly silty/sandy GRAVEL.

Brown slightly silty/sandy GRAVEL with cobbles.
Oily sheen and moderate hydrocarbon odour at 4.0
m bgl.

End of Borehole
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DESCRIPTION OF STRATA

WELL SAMPLING/TESTING SUBSURFACE PROFILE

Site Location:

Client:

www.celtic-ltd.com

WATER

Date:

Screen Position:

Datum:

Easting:

Project No:

Borehole Number:

Engineer:

Comments:

Method:

Hole Diameter:

Northing:

National Grid

C1538

Merthyr Tydfil

17 Oct 2012

CP

Celtic

200mm

158.200m

305286.350

205011.870

CBH4

1.20 157.000

MADE GROUND - Compacted ash and clinker,
rubble and soil fill. At 1.2 m bgl, concrete
foundation encountered and further progress was
unable to be made. Borehole abandoned.

End of Borehole
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DESCRIPTION OF STRATA

WELL SAMPLING/TESTING SUBSURFACE PROFILE

Site Location:

Client:

www.celtic-ltd.com

WATER

Date:

Screen Position:

Datum:

Easting:

Project No:

Borehole Number:

Engineer:

Comments:

Method:

Hole Diameter:

Northing:

National Grid

C1538

Merthyr Tydfil

17 Oct 2012

CP

Celtic

200mm

158.202m

305284.810

205011.860

CBH4A

2.10 156.102

MADE GROUND - Silty black soil with fragments
of coal dust, brick, ash and clinker fill. No obvious
hydrocarbon contamination. Concrete obstruction
encountered at 2.1 m bgl preventing further
progress. Borehole abandoned.

End of Borehole
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DESCRIPTION OF STRATA

WELL SAMPLING/TESTING SUBSURFACE PROFILE

Site Location:

Client:

www.celtic-ltd.com

WATER

Date:

Screen Position:

Datum:

Easting:

Project No:

Borehole Number:

Engineer:

Comments:

Method:

Hole Diameter:

Northing:

National Grid

C1538

Merthyr Tydfil

Terminated at 5.8m due to dense gravels. Chiselling: 0.7-1.2m 1hr, 1.2-1.7m 1hr, 1.7-2.2m
1hr, 3.0-3.55m 1hr. 5.6-5.8m 1hr.

17 Oct 2012

CP

Celtic

200mm

158.265m

305293.820

205006.610

CBH5

2.00 - 5.80m

0.10

1.00

2.20

5.85

158.165

157.265

156.065

152.415

MADE GROUND - Tarmac

MADE GROUND - Compacted ash and brick fill.

MADE GROUND - Rubble fill and building
foundations.

Brown slightly silty/sandy GRAVEL with cobbles.
Oily sheen and hydrocarbon odour at 3.2m bgl.

End of Borehole
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DESCRIPTION OF STRATA

WELL SAMPLING/TESTING SUBSURFACE PROFILE

Site Location:

Client:

www.celtic-ltd.com

WATER

Date:

Screen Position:

Datum:

Easting:

Project No:

Borehole Number:

Engineer:

Comments:

Method:

Hole Diameter:

Northing:

National Grid

C1538

Merthyr Tydfil

Chiselling: 0.5-1.1m 1hr, 2.5-3.1m 1hr.

18 Oct 2012

CP

Celtic

200mm

158.229m

305304.010

204989.100

CBH6

2.20 - 8.00m

3.20

8.20

155.029

150.029

MADE GROUND - Brick and rubble fill with silty
soils. No obvious hydrocarbon odours.

Brown slightly silty/sandy GRAVEL with cobbles.
Heavy contamination staining on the drilling shell
with traces of tar noted at 5.1 m bgl.

End of Borehole
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DESCRIPTION OF STRATA

WELL SAMPLING/TESTING SUBSURFACE PROFILE

Site Location:

Client:

www.celtic-ltd.com

WATER

Date:

Screen Position:

Datum:

Easting:

Project No:

Borehole Number:

Engineer:

Comments:

Method:

Hole Diameter:

Northing:

National Grid

C1538

Merthyr Tydfil

Borehole abandoned at 3.3m due to buckled casing shoe on cobbles. Chiselling: 1.85-2.7m
1hr, 2.1-2.9m 1hr, 2.9-3.2m 0.5hr.

19 Oct 2012

CP

Celtic

200mm

158.220m

305286.960

204975.070

CBH7

2.80

3.20

155.420

155.020

MADE GROUND - Compacted ash and clinker with
rubble fill.

Brown slightly silty/sandy GRAVEL with cobbles.
Borehole abandoned at 3.2 m bgl due to dense and
large cobbles preventing progress.

End of Borehole
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DESCRIPTION OF STRATA

WELL SAMPLING/TESTING SUBSURFACE PROFILE

Site Location:

Client:

www.celtic-ltd.com

WATER

Date:

Screen Position:

Datum:

Easting:

Project No:

Borehole Number:

Engineer:

Comments:

Method:

Hole Diameter:

Northing:

National Grid

C1538

Merthyr Tydfil

Borehole abandoned at 3.6m due to buckled casing shoe on cobbles. Chiselling: 2.8-3.2m
3hr, 3.2-3.6m 3hr.

22 Oct 2012

CP

Celtic

200mm

158.251m

305302.760

205002.640

CBH8

0.10

2.70

3.60

158.151

155.551

154.651

MADE GROUND - Tarmac

MADE GROUND - Compacted clinker, ash and
brick rubble fill with silty soils. No obvious
hydrocarbon odours.

Brown slightly silty/sandy GRAVEL with cobbles.
Borehole abandoned due to lack of progress
following 4 hours of chiselling. Base of casing
damaged when inspected at the surface.

End of Borehole
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DESCRIPTION OF STRATA

WELL SAMPLING/TESTING SUBSURFACE PROFILE

Site Location:

Client:

www.celtic-ltd.com

WATER

Date:

Screen Position:

Datum:

Easting:

Project No:

Borehole Number:

Engineer:

Comments:

Method:

Hole Diameter:

Northing:

National Grid

C1538

Merthyr Tydfil

Chiselling: 1.8-2.1m 1hr, 2.4-2.7m 0.5hr.

23 Oct 2012

CP

Celtic

200mm

158.264m

305275.990

205006.550

CBH9

3.00 - 6.00m

0.10

1.80

3.10

6.00

158.164

156.464

155.164

152.264

MADE GROUND - Tarmac.

MADE GROUND - Compacted ash, clinker and
brick rubble fill.

MADE GROUND - A mixture of concrete, slag and
rubble fill.

Brown slightly silty/sandy GRAVEL with cobbles.
No obvious hydrocarbon odour recorded.

End of Borehole
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DESCRIPTION OF STRATA

WELL SAMPLING/TESTING SUBSURFACE PROFILE

Site Location:

Client:

www.celtic-ltd.com

WATER

Date:

Screen Position:

Datum:

Easting:

Project No:

Borehole Number:

Engineer:

Comments:

Method:

Hole Diameter:

Northing:

National Grid

C1538

Merthyr Tydfil

Chiselling: 2.2-2.6m 1hr, 3.6-4.0m 1hr.

24 Oct 2012

CP

Celtic

200mm

158.073m

305313.340

204974.310

CBH10

2.80 - 8.00m

2.60

4.20

6.50

7.80

155.473

153.873

151.573

150.273

MADE GROUND - Compacted ash, clinker and
rubble fill with silty soils.

Brown slightly silty/sandy GRAVEL with cobbles.
Oily sheen encountered at the surface of the
groundwater.

Brown slightly silty/sandy GRAVEL with obvious
hydrocarbon contamination.

Brown slightly silty/sandy GRAVELS with cobbles.
No obvious hydrocarbon contamination.

End of Borehole
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DESCRIPTION OF STRATA

WELL SAMPLING/TESTING SUBSURFACE PROFILE

Site Location:

Client:

www.celtic-ltd.com

WATER

Date:

Screen Position:

Datum:

Easting:

Project No:

Borehole Number:

Engineer:

Comments:

Method:

Hole Diameter:

Northing:

National Grid

C1538

Merthyr Tydfil

25 Oct 2012

CP

Celtic

200mm

157.989m

305321.860

204980.440

CBH11

2.60 155.389

MADE GROUND - Compacted ash, clinker and
brick fill with silty soils. Borehole abandoned at 2.6
m bgl due to an obstruction. Borehole moved 0.5m.

End of Borehole
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DESCRIPTION OF STRATA

WELL SAMPLING/TESTING SUBSURFACE PROFILE

Site Location:

Client:

www.celtic-ltd.com

WATER

Date:

Screen Position:

Datum:

Easting:

Project No:

Borehole Number:

Engineer:

Comments:

Method:

Hole Diameter:

Northing:

National Grid

C1538

Merthyr Tydfil

Chiselling: 3.2-3.4m 1hr, 3.4-3.8 1hr.

25 Oct 2012

CP

Celtic

200mm

157.980m

305323.900

204980.480

CBH11A

3.00 - 8.00m

3.20

3.70

8.00

154.780

154.280

149.980

MADE GROUND - Compacted ash, clinker and
rubble fill.

Brown slightly silty/sandy GRAVEL with cobbles.

Brown slightly silty/sandy GRAVEL with cobbles.
Heavily contaminated with strong hydrocarbon
odours.

End of Borehole
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DESCRIPTION OF STRATA

WELL SAMPLING/TESTING SUBSURFACE PROFILE

Site Location:

Client:

www.celtic-ltd.com

WATER

Date:

Screen Position:

Datum:

Easting:

Project No:

Borehole Number:

Engineer:

Comments:

Method:

Hole Diameter:

Northing:

National Grid

C1538

Merthyr Tydfil

Chiselling: 1.4-1.8m 1hr, 1.8-2.2m 1hr, 2.4-2.8m 1hr, 3.2-3.6m 1hr, 3.7-4.1m 1hr.

26 Oct 2012

CP

Celtic

200mm

158.200m

305304.330

204972.260

CBH12

3.00 - 6.00m

3.20

6.00

155.000

152.200

MADE GROUND - Compacted ash, clinker and
rubble fill.

Brown slightly silty/sandy GRAVEL with cobbles.
Oily sheen on the groundwater at approximately 4.3
m bgl.

End of Borehole
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Side Stability:

SUBSURFACE PROFILESAMPLING/TESTINGWATER

Length:

www.celtic-ltd.com

Width:

Project No:

Date:

Engineer:

Contractor:

Plant:

Site Location:

Trial Pit Number:

Easting:

Northing:

Datum:Client:

Comments:

DESCRIPTION OF STRATA

National Grid

C1538

Merthyr Tydfil

25 Oct 2012

13t Excavator

Celtic

Celtic

3.26m

158.220m

305287.580

204975.960

CTP1

1.30m

0.10

2.50

3.20

3.60

158.120

155.720

155.020

154.620

TOPSOIL

MADE GROUND - Compacted ash, clinker, slag
and brick fill.

Silty sandy cobbly GRAVEL.

COBBLES and BOULDERS with red fine sand.

End of Trial Pit
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Side Stability:

SUBSURFACE PROFILESAMPLING/TESTINGWATER

Length:

www.celtic-ltd.com

Width:

Project No:

Date:

Engineer:

Contractor:

Plant:

Site Location:

Trial Pit Number:

Easting:

Northing:

Datum:Client:

Comments:

DESCRIPTION OF STRATA

National Grid

C1538

Merthyr Tydfil

50mm Slotted Standpipe installed to 3.0m.

25 Oct 2012

13t Excavator

Celtic

Celtic

4.41m

158.240m

305293.270

204984.670

CTP2

1.89m

0.10

1.50

2.80

3.80

158.140

156.740

155.440

154.440

TOPSOIL

MADE GROUND - Compacted ash, clinker, slag
and brick fill.

Brown slightly silty/sandy GRAVEL with cobbles
and brick fragments.

Bouldery GRAVEL with hydrocarbon odours and
staining between 3.5 to 3.8 m bgl.

End of Trial Pit
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Side Stability:

SUBSURFACE PROFILESAMPLING/TESTINGWATER

Length:

www.celtic-ltd.com

Width:

Project No:

Date:

Engineer:

Contractor:

Plant:

Site Location:

Trial Pit Number:

Easting:

Northing:

Datum:Client:

Comments:

DESCRIPTION OF STRATA

National Grid

C1538

Merthyr Tydfil

A round concrete base for a structure, most likely to be
for the scrubber tower, was observed within the trial pit
and measured approximately 6ft in depth with a diameter
of approximately 3 m.

25 Oct 2012

13t Excavator

Celtic

Celtic

4.13m

158.250m

305291.780

204990.810

CTP3

0.95m

0.10

1.20

2.80

158.150

157.050

155.450

MADE GROUND - Tarmac.

MADE GROUND - Ash, clinker, silty soil fill.

Bouldery GRAVEL - Sandy gravels with boulders
throughout. Minor hydrocarbon odour recorded
between 2.6 m to 2.8 m bgl.

End of Trial Pit
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Side Stability:

SUBSURFACE PROFILESAMPLING/TESTINGWATER

Length:

www.celtic-ltd.com

Width:

Project No:

Date:

Engineer:

Contractor:

Plant:

Site Location:

Trial Pit Number:

Easting:

Northing:

Datum:Client:

Comments:

DESCRIPTION OF STRATA

National Grid

C1538

Merthyr Tydfil

Western wall of TP contained a 6 inch thick brick wall,
under which contaminated materials seep into the TP.
50mm Stadpipe installed at 3.0m.

25 Oct 2012

13t Excavator

Celtic

Celtic

3.75m

158.270m

305286.810

205001.170

CTP4

1.18m

0.10

0.30

1.20

3.80

158.170

157.970

157.070

154.470

MADE GROUND - Tarmac

MADE GROUND - Gravel fill.

MADE GROUND - Compacted ash, clinker and
brick fill.

Brown slightly silty/sandy GRAVEL with cobbles.
Some of the materials inspected were heavily
impacted with hydrocarbons and traces of tar.

End of Trial Pit
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Side Stability:

SUBSURFACE PROFILESAMPLING/TESTINGWATER

Length:

www.celtic-ltd.com

Width:

Project No:

Date:

Engineer:

Contractor:

Plant:

Site Location:

Trial Pit Number:

Easting:

Northing:

Datum:Client:

Comments:

DESCRIPTION OF STRATA

National Grid

C1538

Merthyr Tydfil

25 Oct 2012

13t Excavator

Celtic

Celtic

4.30m

158.300m

305292.740

205013.970

CTP5

1.66m

1.40 156.900

MADE GROUND - Compacted ash, clinker and
brick fill.

CONCRETE - Foundation of the building uncovered
at this depth. No visual or olfactory signs of
contamination.

End of Trial Pit
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Side Stability:

SUBSURFACE PROFILESAMPLING/TESTINGWATER

Length:

www.celtic-ltd.com

Width:

Project No:

Date:

Engineer:

Contractor:

Plant:

Site Location:

Trial Pit Number:

Easting:

Northing:

Datum:Client:

Comments:

DESCRIPTION OF STRATA

National Grid

C1538

Merthyr Tydfil

50mm Standpipe installed to 3.0m.

25 Oct 2012

13t Excavator

Celtic

Celtic

3.37m

158.250m

305303.390

205001.670

CTP6

1.41m

0.10

0.30

1.50

3.80

158.150

157.950

156.750

154.450

MADE GROUND - Tarmac.

MADE GROUND - Gravel fill.

MADE GROUND - Compacted ash and brick fill
with sandy gravels and clay pipes.

Brown slightly silty/sandy GRAVEL with cobbles
recorded from 2.8 m bgl. Strong hydrocarbon
odour noted at 3.1 m bgl.

End of Trial Pit
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Side Stability:

SUBSURFACE PROFILESAMPLING/TESTINGWATER

Length:

www.celtic-ltd.com

Width:

Project No:

Date:

Engineer:

Contractor:

Plant:

Site Location:

Trial Pit Number:

Easting:

Northing:

Datum:Client:

Comments:

DESCRIPTION OF STRATA

National Grid

C1538

Merthyr Tydfil

Brick wall lies less than 2.0 m to the north of the
existing palisade fence line which splits the NG site
into two areas.

26 Oct 2012

13t Excavator

Celtic

Celtic

4.31m

158.240m

305300.260

204993.210

CTP7

2.04m

2.60 155.640

MADE GROUND - Brick, ash and clinker fill. Pools
of tar were recorded upon the perched water which
sits at approximately 1.5 m bgl. Strong
hydrocarbon odour.

CONCRETE - base of a structure encountered.
Unable to determine it's condition due to perched.

End of Trial Pit
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Side Stability:

SUBSURFACE PROFILESAMPLING/TESTINGWATER

Length:

www.celtic-ltd.com

Width:

Project No:

Date:

Engineer:

Contractor:

Plant:

Site Location:

Trial Pit Number:

Easting:

Northing:

Datum:Client:

Comments:

DESCRIPTION OF STRATA

National Grid

C1538

Merthyr Tydfil

12 Oct 2012

13t Excavator

Celtic

Celtic

2.47m

158.350m

305312.850

204988.290

CTP8

2.00m

0.80

1.70

157.550

156.650

MADE GROUND - Rubble fill.

MADE GROUND - Rubble fill within a former tar
tank structure. Perched water at approximately 1.2
m bgl. At 1.2 m bgl thick tar deposits were
encountered to the base of the tank.

CONCRETE - Base of the tank.
End of Trial Pit
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Side Stability:

SUBSURFACE PROFILESAMPLING/TESTINGWATER

Length:

www.celtic-ltd.com

Width:

Project No:

Date:

Engineer:

Contractor:

Plant:

Site Location:

Trial Pit Number:

Easting:

Northing:

Datum:Client:

Comments:

DESCRIPTION OF STRATA

National Grid

C1538

Merthyr Tydfil

12 Oct 2012

13t Excavator

Celtic

Celtic

3.06m

158.300m

305307.420

205006.710

CTP9

1.99m

0.30

2.10

3.20

158.000

156.200

155.100

CONCRETE - Foundation of demolished building.

MADE GROUND - Compacted ash, clinker and
brick fill. No obvious contamination recorded within
this layer.

Brown slightly silty/sandy GRAVEL with cobbles.
No obvious contamination recorded within this
layer.

End of Trial Pit
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Side Stability:

SUBSURFACE PROFILESAMPLING/TESTINGWATER

Length:

www.celtic-ltd.com

Width:

Project No:

Date:

Engineer:

Contractor:

Plant:

Site Location:

Trial Pit Number:

Easting:

Northing:

Datum:Client:

Comments:

DESCRIPTION OF STRATA

National Grid

C1538

Merthyr Tydfil

12 Oct 2012

13t Excavator

Celtic

Celtic

4.38m

158.230m

305298.770

204969.960

CTP10

3.36m

1.90

4.10

156.330

154.130

MADE GROUND - Compacted ash, clinker, slag
and brick fill. Very hard.

Bouldery GRAVEL. No obvious contamination
recorded within this layer.

End of Trial Pit
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Side Stability:

SUBSURFACE PROFILESAMPLING/TESTINGWATER

Length:

www.celtic-ltd.com

Width:

Project No:

Date:

Engineer:

Contractor:

Plant:

Site Location:

Trial Pit Number:

Easting:

Northing:

Datum:Client:

Comments:

DESCRIPTION OF STRATA

National Grid

C1538

Merthyr Tydfil

No visual or olfactory sign of contamination.

23 Oct 2012

Celtic

Celtic

0.50m

0.000m

305337.000

204972.000

RB1

0.50m

D RB1 / 0.40m

0.70 -0.700

MADE GROUND: Brown sandy silt with frequent
cobble and gravel sized fragments of sandstone.
Wet below 0.6m.

End of Trial Pit
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Side Stability:

SUBSURFACE PROFILESAMPLING/TESTINGWATER

Length:

www.celtic-ltd.com

Width:

Project No:

Date:

Engineer:

Contractor:

Plant:

Site Location:

Trial Pit Number:

Easting:

Northing:

Datum:Client:

Comments:

DESCRIPTION OF STRATA

National Grid

C1538

Merthyr Tydfil

No visual or olfactory sign of contamination.

23 Oct 2012

Celtic

Celtic

0.50m

-

305345.500

204954.700

RB2

0.50m

0.60

MADE GROUND: Brown sandy silt with frequent
cobble and gravel sized fragments of sandstone.
Wet below 0.4m.

End of Trial Pit
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SDG(s): 121101-64

Customer: Celtic Cardiff (5490)

Client Reference / Location: Willow Works, Merthyr

Order no: PO 67590

Analysis Test Method Units
Carbon

Organic Carbon, Total TM090 mg/l

Inorganics
Conductivity @ 20 deg.C TM120 mS/cm

Sulphate TM184 mg/l

Sulphide TM101 mg/l

pH TM256 pH Units

Chloride TM184 mg/l

Cyanide, Total TM227 mg/l

Ammoniacal Nitrogen as NH4 TM099 mg/l

Cyanide, Free TM227 mg/l

Cyanide, Complex TM227 mg/l

Thiocyanate TM227 mg/l

Suspended solids, Total TM022 mg/l

Sulphur, Free TM294 mg/l

Filtered (Dissolved) Me
Mercury (diss.filt) TM183 mg/l

Arsenic (diss.filt) TM152 mg/l

Iron (diss.filt) TM228 mg/l

Cadmium (diss.filt) TM152 mg/l

Chromium (diss.filt) TM152 mg/l

Copper (diss.filt) TM152 mg/l

Lead (diss.filt) TM152 mg/l

Nickel (diss.filt) TM152 mg/l

Selenium (diss.filt) TM152 mg/l

Zinc (diss.filt) TM152 mg/l

Phenols
Resorcinol TM259 mg/l

Catechol TM259 mg/l

Phenol TM259 mg/l

Cresols TM259 mg/l

Xylenols TM259 mg/l

1-Naphthol TM259 mg/l

2,3,5-Trimethylphenol TM259 mg/l

2-Isopropylphenol TM259 mg/l

Phenols, Total Detected 8 Speciated TM259 mg/l

TPH Criteria Working G

Sample

Final In

ALcontrol Laboratories
Custom

Sample

Report Co

Lab Sa



GRO Surrogate % recovery** TM245 %

GRO >C5-C12 TM245 mg/l

Methyl tertiary butyl ether (MTBE) TM245 mg/l

Benzene TM245 mg/l

Toluene TM245 mg/l

Ethylbenzene TM245 mg/l

m,p-Xylene TM245 mg/l

o-Xylene TM245 mg/l

Sum of detected Xylenes TM245 mg/l

Sum of detected BTEX TM245 mg/l

Aliphatics >C5-C6 TM245 mg/l

Aliphatics >C6-C8 TM245 mg/l

Aliphatics >C8-C10 TM245 mg/l

Aliphatics >C10-C12 TM245 mg/l

Aliphatics >C12-C16 (aq) TM174 mg/l

Aliphatics >C16-C21 (aq) TM174 mg/l

Aliphatics >C21-C35 (aq) TM174 mg/l

Total Aliphatics >C12-C35 (aq) TM174 mg/l

Aromatics >EC5-EC7 TM245 mg/l

Aromatics >EC7-EC8 TM245 mg/l

Aromatics >EC8-EC10 TM245 mg/l

Aromatics >EC10-EC12 TM245 mg/l

Aromatics >EC12-EC16 (aq) TM174 mg/l

Aromatics >EC16-EC21 (aq) TM174 mg/l

Aromatics >EC21-EC35 (aq) TM174 mg/l

Total Aromatics >EC12-EC35 (aq) TM174 mg/l

Total Aliphatics & Aromatics >C5-35 (aq) TM174 mg/l

Polyaromatic Hydrocarbon
Naphthalene (aq) TM178 mg/l

Acenaphthene (aq) TM178 mg/l

Acenaphthylene (aq) TM178 mg/l

Fluoranthene (aq) TM178 mg/l

Anthracene (aq) TM178 mg/l

Phenanthrene (aq) TM178 mg/l

Fluorene (aq) TM178 mg/l

Chrysene (aq) TM178 mg/l

Pyrene (aq) TM178 mg/l

Benzo(a)anthracene (aq) TM178 mg/l

Benzo(b)fluoranthene (aq) TM178 mg/l

Benzo(k)fluoranthene (aq) TM178 mg/l

Benzo(a)pyrene (aq) TM178 mg/l

Dibenzo(a,h)anthracene (aq) TM178 mg/l

Benzo(g,h,i)perylene (aq) TM178 mg/l

Indeno(1,2,3-cd)pyrene (aq) TM178 mg/l

PAH, Total Detected USEPA 16 (aq) TM178 mg/l

Volatile Organic Compound
Benzene TM208 mg/l

Toluene TM208 mg/l

Ethylbenzene TM208 mg/l

m,p-Xylene TM208 mg/l



o-Xylene TM208 mg/l



BH13 BH14 CBH2 CBH3 CBH9

3.84- 4.20- 4.37- 4.30- 3.88-

LIQUID LIQUID LIQUID LIQUID LIQUID

30/10/2012 30/10/2012 30/10/2012 30/10/2012 30/10/2012

01/11/2012 01/11/2012 01/11/2012 01/11/2012 01/11/2012

01/11/2012 01/11/2012 01/11/2012 01/11/2012 01/11/2012

09/11/2012 09/11/2012 09/11/2012 09/11/2012 09/11/2012

121101-64 121101-64 121101-64 121101-64 121101-64

6440456 6440457 6440452 6440453 6440454

6.2 6.2 6.2 6.2 6.2

LOD

<3 4.84 5.33 13.1 8.41 <3

<0.005 0.617 0.414 0.57 0.608 0.369

<2 35.9 30.9 41.7 138 49.4

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<1 7.98 8.22 7.86 7.66 7.43

<2 3.3 3.3 6.7 10 8.2

<0.05 <0.05 0.258 <0.05 <0.05 <0.05

<0.3 <0.3 <0.3 1.08 7.8 <0.3

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05

<0.05 <0.05 0.258 <0.05 <0.05 <0.05

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05

<2 4490 28.9 56.7 133 <2

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05

<0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

<0.00012 0.000811 0.000291 0.00338 0.00123 0.00159

<0.019 0.023 0.135 0.294 0.33 <0.019

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.00022 0.00269 0.00218 0.00414 0.00286 0.00173

<0.00085 0.00161 0.00148 <0.00085 <0.00085 0.00162

<0.00002 0.000082 0.000071 <0.00002 0.000022 0.000149

<0.00015 0.00624 0.00319 0.00139 0.00555 0.00144

<0.00039 0.00303 0.00204 0.00153 0.00178 0.0025

<0.00041 0.00635 0.0029 0.00173 0.00268 0.00219

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002

<0.006 <0.006 <0.006 <0.006 <0.006 <0.006

<0.008 <0.008 <0.008 <0.008 <0.008 <0.008

<0.01 <0.01 0.01 <0.01 <0.01 <0.01

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.006 <0.006 <0.006 <0.006 <0.006 <0.006

<0.045 <0.045 <0.045 <0.045 <0.045 <0.045

Sampled Date

Received Date

nstruction Date

mer Sample ID

Depth

AGS Id

e Temperature

ompleted Date

SDG

ample Number

Sample Type



88 95 91 81 90

<0.05 0.051 0.274 0.709 1.17 <0.05

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.007 <0.007 <0.007 0.018 0.243 <0.007

<0.004 <0.004 <0.004 <0.004 <0.004 <0.004

<0.005 <0.005 <0.005 0.047 0.014 <0.005

<0.008 <0.008 <0.008 0.013 <0.008 <0.008

<0.003 0.003 0.006 0.029 <0.003 <0.003

<0.011 <0.011 <0.011 0.042 <0.011 <0.011

<0.028 <0.028 <0.028 0.107 0.257 <0.028

<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 0.028 0.04 0.03 <0.01

<0.01 0.017 0.125 0.312 0.505 <0.01

<0.01 <0.01 0.18 0.177 0.503 <0.01

<0.01 <0.01 0.324 0.304 0.805 <0.01

<0.01 <0.01 0.158 0.097 0.263 <0.01

<0.01 <0.01 0.662 0.578 1.57 <0.01

<0.01 <0.01 <0.01 0.018 0.243 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 0.029 0.116 0.043 <0.01

<0.01 0.012 0.083 0.208 0.337 <0.01

<0.01 <0.01 0.016 0.037 0.126 <0.01

<0.01 <0.01 0.112 0.117 0.341 <0.01

<0.01 <0.01 0.073 0.031 0.177 <0.01

<0.01 <0.01 0.201 0.185 0.644 <0.01

<0.01 0.051 1.14 1.47 3.38 <0.01

<0.0001 0.0001 <0.0002 <0.0005 <0.0002 <0.0001

<0.000015 0.000063 0.00219 0.000918 0.000613 <0.000015

<0.000011 0.00015 0.000611 0.000212 0.00036 0.000041

<0.000017 0.000856 0.000144 <0.000085 0.000312 <0.000017

<0.000015 0.000221 0.000094 <0.000075 0.000097 0.00002

<0.000022 0.000398 <0.000044 <0.00011 0.000115 <0.000022

<0.000014 0.000115 0.000104 <0.00007 0.000044 <0.000014

<0.000013 0.000486 0.000121 <0.000065 0.000219 0.000025

<0.000015 0.000735 0.000461 0.000128 0.0005 <0.000015

<0.000017 0.000478 0.000034 <0.000085 0.000185 <0.000017

<0.000023 0.000815 0.000105 <0.000115 0.000234 <0.000023

<0.000027 0.000837 0.000111 <0.000135 0.000263 <0.000027

<0.000009 0.00104 0.000231 <0.000045 0.000219 0.000027

<0.000016 0.000174 0.000034 <0.00008 0.000044 <0.000016

<0.000016 0.000596 0.000098 <0.00008 0.000168 <0.000016

<0.000014 0.000529 0.000083 <0.00007 0.000154 <0.000014

<0.000247 0.00759 0.00445 0.00175 0.00364 <0.000247

<0.001 0.00357 0.00101 0.0222 0.331 <0.001

<0.001 <0.001 0.00121 0.00317 0.00123 <0.001

<0.001 <0.001 <0.001 0.0543 0.0161 <0.001

<0.001 0.00186 0.00333 0.0141 0.00681 <0.001



<0.001 0.00271 0.00581 0.0325 0.00195 <0.001





Unit 3 Deeside Point

Zone 3

Deeside Industrial Park

Deeside

Celtic Technologies

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Bob Millward B.Sc
Principal Chemist

1

Jones Environmental Laboratory

CH5 2UA

Tel: +44 (0) 1244 833780

Fax: +44 (0) 1244 833781

Ian Wright

Columbus House
Greenmeadow Springs
Tongwynlais
Cardiff
CF15 7NE

Three samples were received for analysis on 27th October, 2012. Please find attached our Test Report which should be read with notes at the end
of the report and should include all sections if reproduced. Interpretations and opinions are outside the scope of any accreditation, and all results
relate only to samples supplied.
All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.

Phil Sommerton B.Sc
Project Manager

14th November, 2012

C1538

WILLOW WORKS

27th October, 2012

Final report

Compiled By:

Test Report 12/8370 Batch 1

QF-PM 3.1.1 v13
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 1 of 9



Client Name: Report : Product

Reference:
Location:
Contact: Liquids/products: V=40ml vial, G=glass bottle, P=plastic bottle

JE Job No.: 12/8370 H=H2SO4, Z=ZnAc, N=NaOH, HN=HN03

J E Sample No. 1 2 3

Sample ID BH103 CTP7 HOLDER PRODUCT

Depth 4.0 1.2 1.5

COC No / misc

Containers G G G

Sample Date 18/10/2012 26/10/2012 26/10/2012

Sample Type Product Product Product

Batch Number 1 1 1

Date of Receipt 27/10/2012 27/10/2012 27/10/2012

Whole Oil Trace See Attached See Attached See Attached None TM1/PM0

Carbon Range c8-c28 C5-C35 c5-c35 None TM1/PM0

Boiling Point Range 126-432 36-491 36-491 <50 Degrees C TM1/PM0

Interpretation Biodegrade
d Diesel

Coal Tar
PAHs

Coal Tar
PAHs None TM1/PM0

Pristane/Phytane Ratio 1.48 NA NA None TM1/PM0

nC17/Pristane Ratio <0.1 NA NA None TM1/PM0

Age (± 2years) (Christensen & Larsen 1993) >20 NA NA Years TM1/PM0

Density @20°C 0.8792 NDP NDP <0.0000 g/cm³ TM11/PM0

Viscosity at 40C* 4.8 NDP NDP cSt Subcontracted

WILLOW WORKS

Ian Wright

Please see attached notes for all
abbreviations and acronyms

LOD Units Method
No.

Jones Environmental Laboratory
Celtic Technologies

C1538

QF-PM 3.1.2 v9
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 2 of 9



nC8 to nC28
126°C to 432°C

Analyst: Laura Graham Date: 07/11/12

Bibliography
Christensen, L. B., and Larsen, T. H. (1993) Method for Determining the Age of Diesel Oil Spills in the Soil.
Groundwater Monitoring Review pp.142 - 149.
Kaplan, I. R., and Galperin, Y. (1996a) How to Recognize a Hydrocarbon Fuel in the Environment and Estimate its Age of Release. In: Bois, T. J., and Luther, B. J. (Ed.)

Groundwater and Soil Contamination: Technical Preparation and Litigation Management. New York, Wiley Law Publishers, pp.145 - 199.

Fingerprint: Biodegraded Diesel

Chromatogram

*The age of release estimated in this report is based on the nC17/pristane ratio only as prescribed by Christensen and Larsen (1993) and Kaplan, Galperin, Alimi et al., (1996).
Age estimation should be treated with caution as it can be influenced by site specific factors that the laboratory are not aware of.

Pristane/Phytane Ratio: 1.48

nC17/Pristane Ratio: <0.1

Age(+/-2 years)* > 20 Years

Client ID: BH103

Description: Brown Oil

Carbon Range:
Boiling Point Range:

Jones Environmental Forensics Ltd
Whole Oil Analysis by GC-FID

No.4225
Job Number: 12/8370-1

min10 20 30 40 50

pA

0

100

200

300

400

500

600

700

800

FID1A,(NOVEMBER12\0611122012-11-0616-48-41\004F0501.D)

pr

ph

QF-PM 3.1.2 v9
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 3 of 9



nC5 to nC35
36°C to 491°C

Analyst: Laura Graham Date: 08/11/12

Fingerprint: Coal Tar PAHs

Chromatogram

Pristane/Phytane Ratio: NA

nC17/Pristane Ratio: NA

Age(+/-2 years) Not possible as relevant markers are either not present or values are
b  th itted

Client ID: CTP7

Description: Yellow Oil

Carbon Range:
Boiling Point Range:

Whole Oil Analysis by GC-FID

No.4225
Job Number: 12/8370-2

Jones Environmental Forensics Ltd

min10 20 30 40 50

pA

100

200

300

400

500

600

FID1A,(NOVEMBER12\0611122012-11-0616-48-41\005F0701.D)

napthalene

QF-PM 3.1.2 v9
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 9



nC5 to nC35
36°C to 491°C

Analyst: Laura Graham Date: 08/11/12

Fingerprint: Coal Tar PAHs

Chromatogram

Pristane/Phytane Ratio: NA

nC17/Pristane Ratio: NA

Age(+/-2 years) Not possible as relevant markers are either not present or values are
b  th itted

Client ID: HOLDER PRODUCT

Description: Yellow Oil

Carbon Range:
Boiling Point Range:

Whole Oil Analysis by GC-FID

No.4225
Job Number: 12/8370-3

Jones Environmental Forensics Ltd

min10 20 30 40 50

pA

0

200

400

600

800

1000

FID1A,(NOVEMBER12\0611122012-11-0616-48-41\006F0901.D)

napthalene

QF-PM 3.1.2 v9
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 5 of 9



NDP Reason Report
Matrix : Product

J E
Job
No.

Batch Depth J E Sample
No. NDP Reason

12/8370 1 1.2 2 Sample unsuitable for this test

12/8370 1 1.5 3 Sample unsuitable for this test

Contact: Ian Wright

Sample ID

CTP7

HOLDER PRODUCT

Client Name: Celtic Technologies

Reference: C1538

Location: WILLOW WORKS

Jones Environmental Laboratory

QF-PM 3.1.7 v10 Please include all sections of this report if it is reproduced 6 of 9



JE Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

NOTE

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

Data is only accredited when all the requirements of our Quality System have been met. In certain circumstances where the requirements have not
been met, the laboratory may issue the data in an interim report but will remove the accreditation, in this instance results should be considered
indicative only. Where possible samples will be re-extracted and a final report issued with accredited results. Please do not hesitate to contact the
laboratory if further details are required of the circumstances which have led to the removal of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Samples must be received in a condition appropriate to the requested analyses. All samples should be submitted to the laboratory in suitable
containers with sufficient ice packs to sustain an appropriate temperature for the requested analysis. If this is not the case you will be informed and
any test results that may be compromised highlighted on your deviating samples report.

Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

Please note we are not a Drinking Water Inspectorate (DWI) Approved Laboratory . It is important that detection limits are carefully considered
when requesting water analysis.

If you have not already done so, please send us a purchase order if this is required by your company.

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C ±5°C unless
otherwise stated. Moisture content for CEN Leachate tests are dried at 105°C ±5°C.

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

Please note we are only MCERTS accredited for sand, loam and clay and any other matrix is outside our scope of accreditation.

12/8370

WATERS

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope.  If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.  If we are instructed to keep samples, a
storage charge of £1 (1.5 Euros) per sample per month will be applied until we are asked to dispose of them.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

UKAS accreditation applies to  surface water and groundwater and one other matrix which is analysis specific, any other liquids are outside our
scope of accreditation

QF-PM 3.1.9 v22
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 7 of 9



JE Job No.:

#

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

++

*

NFD

Analysis subcontracted to a Jones Environmental approved laboratory.

Calibrated against a single substance.

No Determination Possible

ABBREVIATIONS and ACRONYMS USED

No Asbestos Detected.

None Detected (usually refers to VOC and/SVOC TICs).

UKAS accredited.

No Fibres Detected

Result outside calibration range, results should be considered as indicative only and are not accredited.

Results expressed on as received basis.

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

Dilution required.

Indicates analyte found in associated method blank.

Not applicable

MCERTS accredited.

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

12/8370

QF-PM 3.1.9 v22
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 8 of 9



Method Code Appendix

JE Job No 12/8370

Test Method No. Description
Prep Method

No. (if
appropriate)

Description UKAS
MCERTS

(soils
only)

Analysis done on As
Received (AR) or Air

Dried (AD)

Solid Results
expressed on
Dry/Wet basis

TM1 Whole Oil by GC-FID PM0 No Preparation AR

TM11 Density of product PM0 No Preparation AR

Subcontracted Subcontracted

Jones Environmental Laboratory

QF-PM 3.1.10 v11 Please include all sections of this report if it is reproduced 9 of 9



Unit 3 Deeside Point

Zone 3

Deeside Industrial Park

Deeside

Celtic Technologies

No.4225

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Bob Millward B.Sc
Principal Chemist

1

Jones Environmental Laboratory

CH5 2UA

Tel: +44 (0) 1244 833780

Fax: +44 (0) 1244 833781

Ian Wright

Columbus House
Greenmeadow Springs
Tongwynlais
Cardiff
CF15 7NE

Three samples were received for analysis on 27th October, 2012. Please find attached our Test Report which should be read with notes at the end
of the report and should include all sections if reproduced. Interpretations and opinions are outside the scope of any accreditation, and all results
relate only to samples supplied.
All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.

Phil Sommerton B.Sc
Project Manager

30th November, 2012

C1538

WILLOW WORKS

27th October, 2012

Final report

Compiled By:

Test Report 12/8370 Batch 1 Schedule B

QF-PM 3.1.1 v13
Please include all sections of this report if it is reproduced
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Client Name: Report : Product

Reference:
Location:
Contact: Liquids/products: V=40ml vial, G=glass bottle, P=plastic bottle

JE Job No.: 12/8370 H=H2SO4, Z=ZnAc, N=NaOH, HN=HN03

J E Sample No. 1 2

Sample ID BH103 CTP7

Depth 4.0 1.2

COC No / misc

Containers G G

Sample Date 18/10/2012 26/10/2012

Sample Type Product Product

Batch Number 1 1

Date of Receipt 27/10/2012 27/10/2012

TPH CWG

Aliphatics

>C5-C6 # <0.01 <0.01 <0.01 % TM1/PM0

>C6-C8 # 0.12 0.05 <0.01 % TM1/PM0

>C8-10 # 1.67 0.17 <0.01 % TM1/PM0

>C10-C12 # 9.22 0.25 <0.01 % TM1/PM0

>C12-C16 # 33.85 0.63 <0.01 % TM1/PM0

>C16-21 # 23.23 0.78 <0.01 % TM1/PM0

>C21-C35 # 1.59 0.38 <0.01 % TM1/PM0

Aromatics

>EC6-EC8 # <0.01 0.30 <0.01 % TM1/PM0

>EC8-EC10 # 0.03 4.26 <0.01 % TM1/PM0

>EC10-EC12 # 0.15 11.58 <0.01 % TM1/PM0

>EC12-EC16 # 10.19 34.22 <0.01 % TM1/PM0

>EC16-EC21 # 15.73 23.33 <0.01 % TM1/PM0

>EC21-EC35 # 1.23 20.62 <0.01 % TM1/PM0

WILLOW WORKS

Ian Wright

Please see attached notes for all
abbreviations and acronyms

LOD Units Method
No.

Jones Environmental Laboratory
Celtic Technologies

C1538

QF-PM 3.1.2 v9
Please include all sections of this report if it is reproduced
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Client Name: SVOC Report : Product

Reference:
Location:
Contact:
JE Job No.: 12/8370

J E Sample No. 1 2
Sample ID BH103 CTP7

Depth 4.0 1.2
COC No / misc

Containers G G
Sample Date 18/10/2012 26/10/2012
Sample Type Product Product

Batch Number 1 1
Date of Receipt 27/10/2012 27/10/2012

SVOC MS
Phenols

2-Chlorophenol <0.01 <0.01 <0.01 % TM16/PM0
2-Methylphenol <0.01 <0.01 <0.01 % TM16/PM0
2-Nitrophenol <0.01 <0.01 <0.01 % TM16/PM0
2,4-Dichlorophenol <0.01 <0.01 <0.01 % TM16/PM0
2,4-Dimethylphenol <0.01 <0.01 <0.01 % TM16/PM0
2,4,5-Trichlorophenol <0.01 <0.01 <0.01 % TM16/PM0
2,4,6-Trichlorophenol <0.01 <0.01 <0.01 % TM16/PM0
4-Chloro-3-methylphenol <0.01 <0.01 <0.01 % TM16/PM0
4-Methylphenol <0.01 <0.01 <0.01 % TM16/PM0
4-Nitrophenol <0.01 <0.01 <0.01 % TM16/PM0
Pentachlorophenol <0.01 <0.01 <0.01 % TM16/PM0
Phenol <0.01 <0.01 <0.01 % TM16/PM0

PAHs
2-Chloronaphthalene <0.01 <0.01 <0.01 % TM16/PM0
2-Methylnaphthalene <0.01 1.06 <0.01 % TM16/PM0
Naphthalene <0.01 1.04 <0.01 % TM16/PM0
Acenaphthylene 0.02 0.38 <0.01 % TM16/PM0
Acenaphthene 0.02 0.06 <0.01 % TM16/PM0
Fluorene 0.03 0.17 <0.01 % TM16/PM0
Phenanthrene 0.05 0.36 <0.01 % TM16/PM0
Anthracene 0.01 0.11 <0.01 % TM16/PM0
Fluoranthene 0.02 0.08 <0.01 % TM16/PM0
Pyrene 0.01 0.08 <0.01 % TM16/PM0
Benzo(a)anthracene <0.01 0.03 <0.01 % TM16/PM0
Chrysene <0.01 0.03 <0.01 % TM16/PM0
Benzo(bk)fluoranthene <0.01 0.02 <0.01 % TM16/PM0
Benzo(a)pyrene <0.01 0.01 <0.01 % TM16/PM0
Indeno(123cd)pyrene <0.01 <0.01 <0.01 % TM16/PM0
Dibenzo(ah)anthracene <0.01 <0.01 <0.01 % TM16/PM0
Benzo(ghi)perylene <0.01 <0.01 <0.01 % TM16/PM0

Phthalates
Bis(2-ethylhexyl) phthalate <0.01 <0.01 <0.01 % TM16/PM0
Butylbenzyl phthalate <0.01 <0.01 <0.01 % TM16/PM0
Di-n-butyl phthalate <0.01 <0.01 <0.01 % TM16/PM0
Di-n-Octyl phthalate <0.01 <0.01 <0.01 % TM16/PM0
Diethyl phthalate <0.01 <0.01 <0.01 % TM16/PM0
Dimethyl phthalate <0.01 <0.01 <0.01 % TM16/PM0

WILLOW WORKS

Ian Wright

Please see attached notes for all
abbreviations and acronyms

LOD Units Method
No.

Jones Environmental Laboratory
Celtic Technologies

C1538

QF-PM 3.1.3 v9
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Client Name: SVOC Report : Product

Reference:
Location:
Contact:
JE Job No.: 12/8370

J E Sample No. 1 2
Sample ID BH103 CTP7

Depth 4.0 1.2
COC No / misc

Containers G G
Sample Date 18/10/2012 26/10/2012
Sample Type Product Product

Batch Number 1 1
Date of Receipt 27/10/2012 27/10/2012

SVOC MS
Other SVOCs

1,2-Dichlorobenzene <0.01 <0.01 <0.01 % TM16/PM0
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 % TM16/PM0
1,3-Dichlorobenzene <0.01 <0.01 <0.01 % TM16/PM0
1,4-Dichlorobenzene <0.01 <0.01 <0.01 % TM16/PM0
2-Nitroaniline <0.01 <0.01 <0.01 % TM16/PM0
2,4-Dinitrotoluene <0.01 <0.01 <0.01 % TM16/PM0
2,6-Dinitrotoluene <0.01 <0.01 <0.01 % TM16/PM0
3-Nitroaniline <0.01 <0.01 <0.01 % TM16/PM0
4-Bromophenylphenylether <0.01 <0.01 <0.01 % TM16/PM0
4-Chloroaniline <0.01 <0.01 <0.01 % TM16/PM0
4-Chlorophenylphenylether <0.01 <0.01 <0.01 % TM16/PM0
4-Nitroaniline <0.01 <0.01 <0.01 % TM16/PM0
Azobenzene <0.01 <0.01 <0.01 % TM16/PM0
Bis(2-chloroethoxy)methane <0.01 <0.01 <0.01 % TM16/PM0
Bis(2-chloroethyl)ether <0.01 <0.01 <0.01 % TM16/PM0
Carbazole <0.01 0.01 <0.01 % TM16/PM0
Dibenzofuran 0.01 0.03 <0.01 % TM16/PM0
Hexachlorobenzene <0.01 <0.01 <0.01 % TM16/PM0
Hexachlorobutadiene <0.01 <0.01 <0.01 % TM16/PM0
Hexachlorocyclopentadiene <0.01 <0.01 <0.01 % TM16/PM0
Hexachloroethane <0.01 <0.01 <0.01 % TM16/PM0
Isophorone <0.01 <0.01 <0.01 % TM16/PM0
N-nitrosodi-n-propylamine <0.01 <0.01 <0.01 % TM16/PM0
Nitrobenzene <0.01 <0.01 <0.01 % TM16/PM0

LOD Units Method
No.

Jones Environmental Laboratory
Celtic Technologies

C1538

WILLOW WORKS

Ian Wright

Please see attached notes for all
abbreviations and acronyms

QF-PM 3.1.3 v9
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JE Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

NOTE

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

Data is only accredited when all the requirements of our Quality System have been met. In certain circumstances where the requirements have not
been met, the laboratory may issue the data in an interim report but will remove the accreditation, in this instance results should be considered
indicative only. Where possible samples will be re-extracted and a final report issued with accredited results. Please do not hesitate to contact the
laboratory if further details are required of the circumstances which have led to the removal of accreditation.

UKAS accreditation applies to  surface water and groundwater and one other matrix which is analysis specific, any other liquids are outside our
scope of accreditation

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Samples must be received in a condition appropriate to the requested analyses. All samples should be submitted to the laboratory in suitable
containers with sufficient ice packs to sustain an appropriate temperature for the requested analysis. If this is not the case you will be informed and
any test results that may be compromised highlighted on your deviating samples report.

Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

Please note we are not a Drinking Water Inspectorate (DWI) Approved Laboratory . It is important that detection limits are carefully considered
when requesting water analysis.

If you have not already done so, please send us a purchase order if this is required by your company.

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C ±5°C unless
otherwise stated. Moisture content for CEN Leachate tests are dried at 105°C ±5°C.

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

Please note we are only MCERTS accredited for sand, loam and clay and any other matrix is outside our scope of accreditation.

12/8370

WATERS

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope.  If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.  If we are instructed to keep samples, a
storage charge of £1 (1.5 Euros) per sample per month will be applied until we are asked to dispose of them.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

QF-PM 3.1.9 v23
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 5 of 7



JE Job No.:

#

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

++

*

CO

NFD

Analysis subcontracted to a Jones Environmental approved laboratory.

Calibrated against a single substance.

No Determination Possible

ABBREVIATIONS and ACRONYMS USED

No Asbestos Detected.

None Detected (usually refers to VOC and/SVOC TICs).

UKAS accredited.

No Fibres Detected

Result outside calibration range, results should be considered as indicative only and are not accredited.

Results expressed on as received basis.

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

Dilution required.

Indicates analyte found in associated method blank.

Not applicable

MCERTS accredited.

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

Suspected carry over

12/8370

QF-PM 3.1.9 v23
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Method Code Appendix

JE Job No 12/8370

Test Method No. Description
Prep Method

No. (if
appropriate)

Description UKAS
MCERTS

(soils
only)

Analysis done on As
Received (AR) or Air

Dried (AD)

Solid Results
expressed on
Dry/Wet basis

TM1 Whole Oil by GC-FID PM0 No Preparation Yes AR

TM16 SVOC - Target by GC-MS, modified USEPA 8270 PM0 No Preparation AR

Jones Environmental Laboratory

QF-PM 3.1.10 v11 Please include all sections of this report if it is reproduced 7 of 7
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ùùùùÌýÕíòß ¹ÝÔÝÝÝÜã ÝÔÝÝÝâÁÜ ¹ÝÔÝÝÝâ ÝÔÝÝâÝã ÝÔÚ ÜÝ ÚÝ

ùùùùçòöó ÝÔÝÝÝÝã ÝÔÝÝÝÝÚÚ ÝÔÝÝÝÝÉÉÉ ÝÔÝÝÝÚÚÉ ÝÔã ÜÝ ãÝ

ùùùùÄþüý×ëþÎ ÝÔÝÝÝøãÁ ¹ÝÔÝÝÝÜÁ ÝÔÝÝÜúÜ ¹ÝÔÝÝÜÁ ÝÔÝÁ ÝÔú ã

ùùùùáòßòþýð× ÝÔÝÝÜÛÁ ¹ÝÔÝÝÝâÉ ÝÔÝÝÛãÜ ¹ÝÔÝÝâÉ ÝÔÜ ÝÔã ú

ùùùù¸ýþÕ ÝÔÝÝÛúÉ ¹ÝÔÝÝÝÚÜ ÝÔÝÝããú ÝÔÝÝÚâ Ú ãÝ ÛÝÝ

ùùùùäÍßëôýóò ¹Û ¹Û ¹Ú ¹ÛÝ øÝÝ ÜãÝÝÝ ÛãÝÝÝ

ùùùùÙßðëôýóò ¹ÝÔã ¹ÝÔã ¹ÝÔÉÉÉ ¹ã ÜÝ ÜãÝ ãÝÝ

ùùùùáðßÐÍöüòûéïëßðÒßòæ ãúÔÛ ÜâÔâ ÜÜÚ ÛÝÜ ÜÝÝÝ ÛÝÝÝÝ ãÝÝÝÝ

ùùùùàëüößûåýïïëßÈòóûáëßýóï Üøâ úÝÔÛ âÁã øúÁ ÚÝÝÝ ÁÝÝÝÝ ÜÝÝÝÝÝ

ùùùùàëüößûìëþëÍÎóôýÕûîÍòþëßïûéÓæ ¹ÝÔÝÜÁ ¹ÝÔÝÜÁ ¹ÝÔÝâÛ ¹ÝÔÜÁ Ü ù ù

ùùùùåýïïëßÈòóûÅôÏöþýÕûäöôÒëþ âÔãÉ ¹â úÔÜú ¹âÝ ãÝÝ øÝÝ ÜÝÝÝ
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ðúþûèûìëþûúüøúèøäýãûëþûüÕøíëçæåýÞ
íëçæåýø

ðêçÙýé

÷êÞþúçýé

íëçæåýøõýèÖ
äýæþÛøàçß Ýëþéû» ôýÞþøðëçý ÷úçæúüýüþøðëçý ÷úççýüþ

ÁÚâÁÁøú Ìàå âÔÝÝ áÅçÊå îÄ÷ûÒÎûÑäìá ÄÕòþöÐÍüÍòþò áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚâÁÁøú Ìàå âÔÝÝ áÅçÊå îÄ÷ûÒÎûÑäìá ÄÕòþöÐÍüÍÎßòþò áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚâÁÁøú Ìàå âÔÝÝ áÅçÊå îÄ÷ûÒÎûÑäìá ÄþüÍôöÕòþò áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚâÁÁøú Ìàå âÔÝÝ áÅçÊå îÄ÷ûÒÎûÑäìá ñòþ·éöæöþüÍôöÕòþò áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚâÁÁøú Ìàå âÔÝÝ áÅçÊå îÄ÷ûÒÎûÑäìá ñòþ·ëéöæÐÎôòþò áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚâÁÁøú Ìàå âÔÝÝ áÅçÊå îÄ÷ûÒÎûÑäìá ñòþ·ëéÒæèßðëôöþüÍòþò áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚâÁÁøú Ìàå âÔÝÝ áÅçÊå îÄ÷ûÒÎûÑäìá ñòþ·ëéÏÆÍÆýæÐòôÎßòþò áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚâÁÁøú Ìàå âÔÝÝ áÅçÊå îÄ÷ûÒÎûÑäìá ñòþ·ëéíæèßðëôöþüÍòþò áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚâÁÁøú Ìàå âÔÝÝ áÅçÊå îÄ÷ûÒÎûÑäìá äÍôÎïòþò áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚâÁÁøú Ìàå âÔÝÝ áÅçÊå îÄ÷ûÒÎûÑäìá åýÒòþ·ëéöÆÍæöþüÍôöÕòþò áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚâÁÁøú Ìàå âÔÝÝ áÅçÊå îÄ÷ûÒÎûÑäìá ÙßðëôöþüÍòþò áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚâÁÁøú Ìàå âÔÝÝ áÅçÊå îÄ÷ûÒÎûÑäìá Ùßðëôòþò áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚâÁÁøú Ìàå âÔÝÝ áÅçÊå îÄ÷ûÒÎûÑäìá ÊþóòþëéÜÆÛÆâùÕóæÐÎôòþò áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚâÁÁøú Ìàå âÔÝÝ áÅçÊå îÄ÷ûÒÎûÑäìá ÌöÐÍüÍößòþò áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚâÁÁøú Ìàå âÔÝÝ áÅçÊå îÄ÷ûÒÎûÑäìá îÄ÷ÆûàëüößûåòüòÕüòóûÿáËîÄûÜÁ áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚâÁÁøú Ìàå âÔÝÝ áÅçÊå îÄ÷ûÒÎûÑäìá îÍòþöþüÍôòþò áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚâÁÁøú Ìàå âÔÝÝ áÅçÊå îÄ÷ûÒÎûÑäìá îÎôòþò áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚÚÜÁÉú Ìàå âÔÝÝ áÅçÊå îÍòþëßïûÒÎû÷îçäûéáæ ÜùÌöÐÍüÍëß áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚÚÜÁÉú Ìàå âÔÝÝ áÅçÊå îÍòþëßïûÒÎû÷îçäûéáæ ÛÆâÆãùàôý×òüÍÎßÐÍòþëß áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚÚÜÁÉú Ìàå âÔÝÝ áÅçÊå îÍòþëßïûÒÎû÷îçäûéáæ ÛùÊïëÐôëÐÎßÐÍòþëß áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚÚÜÁÉú Ìàå âÔÝÝ áÅçÊå îÍòþëßïûÒÎû÷îçäûéáæ äöüòÕÍëß áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚÚÜÁÉú Ìàå âÔÝÝ áÅçÊå îÍòþëßïûÒÎû÷îçäûéáæ äôòïëßï áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚÚÜÁÉú Ìàå âÔÝÝ áÅçÊå îÍòþëßïûÒÎû÷îçäûéáæ îÍòþëß áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚÚÜÁÉú Ìàå âÔÝÝ áÅçÊå îÍòþëßïûÒÎû÷îçäûéáæ îÍòþëßïÆûàëüößûåòüòÕüòóûøû

áÐòÕýöüòó

áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚÚÜÁÉú Ìàå âÔÝÝ áÅçÊå îÍòþëßïûÒÎû÷îçäûéáæ êòïëôÕýþëß áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ÁÚÚÜÁÉú Ìàå âÔÝÝ áÅçÊå îÍòþëßïûÒÎû÷îçäûéáæ ¼Îßòþëßï áö×ÐßòûÍëßóýþÏûüý×òûòØÕòòóòó

ðúþýøùøôýÞþøéýÞêåþÞøçëâøÙýøìúçæéúçûÞýØ
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ôëÙåýøúèøõýÞêåþÞøÄøÿææýüØû»
ÝýþÛúØøðú õýèýéýüìý äýÞìéûæþûúü

ÜýþËäéâø

íëçæåýøº

íêééúÕëþý

÷úééýìþýØ

îìÝÝÜ àùóÀöùöúôüûøüîøØöëÀþóòøîüùøÝóúöþòøÿûöþÈòôò

îìÝÛÚ ÝüñôîôóñøâØøÏÙçç ØüôþøÀùóÀöùöúôüûøôûýþáñôûðøÉüëüðóûôòöúôüûÞøëüôòúáùóøòýùóóûòøüîøòüôþòøîüùø

ÿòõóòúüòøÛüûúöôûôûðøÝöúóùôöþ

îìÜÜÚ ÷óöýÉôûðøàùüýóñáùóøîüùøÛÖÔøÌãüøØúöðóøâöúýÉÌóòúøÑèÏ¿åèÏøÛáëáþöúôïó

áÿñ ØáõýüûúùöýúóñøÌóòú

àìÝÝø âØøÏÙççèàöùúøøÏÐçç àöùúôýþóøòô½óøñôòúùôõáúôüûøüîøòüþôñøòöëÀþóò

àìÝÜø âØøÏÙççèøàöùúøÙøÏÐÐÒ Üóúóùëôûöúôüûøüîø÷üòòøüûøËðûôúôüû

àìÝÛÚ ÝóúÉüñøÓÚÒÒÿøæøâÞøÿÕÕÿ¿ÿàäÿÞøÑÒúÉøÖñ×ÞøÏÐÐÐ ÜóúóùëôûöúôüûøüîøÖ¸ýÉöûðóöõþóøÿëëüûôáëøöûñøÿëëüûôöýöþøÔôúùüðóûøöòøÔø

õÈøúôúùöúôüûøüûøòüþôñò

àìÝÁÜ ÝóúÉüñøîüùøúÉóøÜóúóùëôûöúôüûøüîøÖàäÞÝöòòöýÉáòóúúòø

ÜóÀú×üîøÖàÞøÏÐÐå

ÜóúóùëôûöúôüûøüîøÖ¸úùöýúöõþóøàóúùüþóáëøäÈñùüýöùõüûòøõÈøÁÛÎÊËÜøÄÛÏÒÎÛÓÒÃ

àìÝÁÛûéáæ ÔöúôüûöþøÁùôñøàùüÀóùúÈøäüþñôûðòøøÝóúÉüñòøîüùøúÉóøÛüþþóýúôüûø

æøÿûöþÈòôòøüîøØöëÀþóòøîùüëøÔöúôüûöþøÁùôñøØôúóòøïóùòôüûøÏø

ØóýøÙ×Ð

ÜóúóùëôûöúôüûøüîøàÉóûüþòøôûøØüôþòøõÈøäà÷Û

àìÝøÉ ÝüñôîôóñèøíØøÖàÿøÝóúÉüñòøåÒÑÒøæøÇÒÑ ÜóúóùëôûöúôüûøüîøÁöòüþôûóøêöûðóøäÈñùüýöùõüûòøÄÁêéÃøöûñøâÌÖ¶øÄÝÌâÖÃø

ýüëÀüáûñòøõÈøäóöñòÀöýóøÁÛÎÊËÜøÄÛÓÎÛÏÑÃ

àìÝÉÝ ÝóúÉüñøÚÙÏÒÞøÿÕÕÿ¿ÿàäÿÞøÑÒúÉøÖñ×ÞøÏÐÐÐø¿øÝüñôîôóñèøíØø

ÖàÿøÝóúÉüñøÓÏÚ×ÏøæøÐÒÇÒ

ÜóúóùëôûöúôüûøüîøÌüúöþøéùðöûôýøÛöùõüû¿ÌüúöþøËûüùðöûôýøÛöùõüûøôûøÕöúóùøöûñø

ÕöòúóøÕöúóù

àìÜÝÚ ÝóúÉüñøÓÚÒÒÊÞøÿÕÕÿ¿ÿàäÿÞøÑÒúÉøÖñ×ÞøÏÐÐÐ ÜóúóùëôûöúôüûøüîøÊþáüùôñóøáòôûðøúÉóøìüûóøÿûöþÈòóù

àìÜÜÁ ÝüñôîôóñèøíØøÖàÿøÝóúÉüñøåÑÇÒÞøåÏÑÒÞøåÒÑÒÞøÇÑÓÞøÇÏÒøæø

ÇÒÑ

ÜóúóùëôûöúôüûøüîøÅüþöúôþóøéùðöûôýøÛüëÀüáûñòøõÈøäóöñòÀöýóø¿øÁÛÎÝØ

àìÜÛâ âØøÑÇÐÒèøàöùúøÏÑÏèÏÐåÏ ÌÉóøÜóúóùëôûöúôüûøüîøÌüúöþøÜôòòüþïóñøØüþôñòøôûøÕöúóù

àìÜâÛ ËûøÎøÉüáòóøÝóúÉüñ Ö÷ÌêÿøÛØåÒÒøéÀóùöúüùòøÁáôñó

àìÜââ âØøÏÙççèøàöùúøÙøÏÐÐÒµâØøÇÒÇåÎÑ×Ú ÜóúóùëôûöúôüûøüîøÀäøôûøØüôþøöûñøÕöúóùøáòôûðøúÉóøÁ÷ÀäøÀäøÝóúóù

àìÜâÁ ÝóúÉüñøÏç×ÏÒÞøØóýüûñøØôúóøÀùüÀóùúÈÞøÝöùýÉøÑÒÒÙ ÜóúóùëôûöúôüûøüîøØáþÀÉáùøõÈøäà÷Û

àìÜãÛ ÝóúÉüñøÙÏÑÚâÞøÿÕÕÿ¿ÿàäÿÞøÑÒúÉøÖñ×ÞøÏÐÐÐ ÿûöþÈòôòøüîøÿ´áóüáòøØöëÀþóòøõÈøËÛàÎÝØ

àìÜãâ ÝóúÉüñøÓÚÒÒÿÞâÞÛÞøËÞøÝøÿÕÕÿ¿ÿàäÿÞøÑÒúÉøÖñ×ÞøÏÐÐÐ ÜóúóùëôûöúôüûøüîøÌüúöþøÛÈöûôñóÞøÊùóóøÄÖöòôþÈø÷ôõóùöúöõþóÃøÛÈöûôñóøöûñø

ÌÉôüýÈöûöúóøáòôûðøúÉóøØßöþöùøØÿÔØ³øØÈòúóëøØóðëóûúóñøÊþüãøÿûöþÈòóù

àìÜÁø ÖàÿøÝóúÉüñøåÒåÑÞøàüþÈýÉþüùôûöúóñøâôÀÉóûÈþòøõÈøÁöòø

ÛÉùüëöúüðùöÀÉÈ

ÜóúóùëôûöúôüûøüîøÕäéÏÑøöûñøÖÛçøàüþÈýÉþüùôûöúóñøâôÀÉóûÈþøÛüûðóûóùòøõÈø

ÁÛÎÝØøôûøØüôþò

àìÜúâ ÿûöþÈòôòøüîøàóúùüþóáëøäÈñùüýöùõüûòøôûøÖûïôùüûëóûúöþø

Ýóñôöø²øÌüúöþøàóúùüþóáëøäÈñùüýöùõüûøÛùôúóùôö

ÜóúóùëôûöúôüûøüîøØÀóýôöúóñøÖ¸úùöýúöõþóøàóúùüþóáëøäÈñùüýöùõüûòøôûøØüôþòøõÈø

ÁÛÎÊËÜ

àìÜøÜ íØøÖàÿøÝóúÉüñøÇÒÏÒâ ÜóúóùëôûöúôüûøüîøêüáúôûóøÝóúöþòøôûøØüôþøõÈøôÛöÀøÇÚÒÒøÜáüøËÛàÎéÖØ

àìÜøâ âØøÖÔøÑÙÚÒÇèÑÒÒÑÞøÄâØøÇÒÇåÎÑ×çÓèÑÒÒÑÃøËØâÔøÒøÚåÒø

ÙåÐÑÓøÙ

ÜóúóùëôûöúôüûøüîøÌùöýóø÷óïóþøÝóùýáùÈøôûøÕöúóùòøöûñø÷óöýÉöúóòøõÈøàØÿøÛüþñø

ÅöÀüáùøÿúüëôýøÊþáüùóòýóûýóøØÀóýúùüëóúùÈ

àìÜøÚ ÖàÿøÝóúÉüñòøÙÑÚ×ÏøæøÙÑÚ×ÑÞ ÌÉóøÜóúóùëôûöúôüûøüîøÿûôüûòøôûøÿ´áóüáòøÝöúùôýóòøáòôûðøúÉóøìüûóø

ØÀóýúùüÀÉüúüëóúùôýøÿûöþÈòóùò

àìÛÜâ ËûÎÉüáòóøÝóúÉüñ êöÀôñøÜóúóùëôûöúôüûøüîøàÿäòøõÈøÁÛÎÊËÜ

àìÛÜø Ýôýùüãöïóøó¸úùöýúôüûø²øÖàÿøëóúÉüñøÙÚÓÇ Ýôýùüãöïóøó¸úùöýúôüûøÎøÖàÿøëóúÉüñøÙÚÓÇ

àìÛÛÛ ËûÎäüáòóøÝóúÉüñ ÜóúóùëôûöúôüûøüîøøäüúøÕöúóùøØüþáõþóøâüùüûøôûøØüôþòøÄÏÒèÏøÕöúóùèòüôþÃøõÈøËêËØø

ÖëôòòôüûøØÀóýúùüëóúóù

àìÛÚâ Ýô¸óñøÿûôüûòøËûøØüôþòøâÈøìüûó

àìÛãÉ õÈøäà÷Û ÜóúóùëôûöúôüûøüîøàÉóûüþòøôûøÕöúóùòøöûñø÷óöýÉöúóòøõÈøäà÷Û

¶ûÄÐÐßýòïûüëûáëßýóûïö×ÐßòïûëþßÎÔûûûûåêµûýþóýÕöüòïûïö×ÐßòïûÍöÈòûÒòòþûóôýòóûöüûâã´äÔûûûûûûûÌÄû³ûþëüûöÐÐßýÕöÒßòÔ
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ÛâäÏ ÛâäÑ ÛâäÙ Ìàå
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ÁêéøõÈøÁÛÎÊËÜøÄØÃ ÑÚÎéýúÎÑÒÏÑ ÒåÎÔüïÎÑÒÏÑ

÷üòòøüûøËðûôúôüûøôûøòüôþò ÒÚÎÔüïÎÑÒÏÑ

ÝóùýáùÈøÜôòòüþïóñ ÑÇÎéýúÎÑÒÏÑ

ÝóúöþòøõÈøôÛöÀÎéÖØøÄØüôþÃ ÒçÎÔüïÎÑÒÏÑ

Ýôûóùöþøéôþ ÑÇÎéýúÎÑÒÏÑ
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àöùúôýþóøØô½óøÜôòúùôõáúôüû¼ ÏÐÎÔüïÎÑÒÏÑ ÏÐÎÔüïÎÑÒÏÑ

àÛâòøõÈøÁÛÝØ ÑÚÎéýúÎÑÒÏÑ

Àä ÒçÎÔüïÎÑÒÏÑ

àÉóûüþòøõÈøäà÷ÛøÄØÃ ÒÐÎÔüïÎÑÒÏÑ

àÉóûüþòøõÈøäà÷ÛøÄÕÃ ÑçÎéýúÎÑÒÏÑ

ØöëÀþóøñóòýùôÀúôüû ÏÐÎéýúÎÑÒÏÑ ÒÙÎÔüïÎÑÒÏÑ ÒÙÎÔüïÎÑÒÏÑ ÙÏÎéýúÎÑÒÏÑ

ÌüúöþøÜôòòüþïóñøØüþôñò ÑÇÎéýúÎÑÒÏÑ
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ÜúÞÝÚÞÚÝûÜÉÀÜÜÀÛÝÜÛ

Page 17 of 26



÷öõôóòó÷ÿôöøñòøÿðÿïîíóí

íäáù

ÚúÙù

÷åûýüþøõýèýéýüìýù

ÏÑÏÒÏåÎÏÒÒ

ÛÏÚÙå

ïúìëþûúüù

÷êÞþúçýéù

ÿþþýüþûúüù

ñéØýéøðêçÙýéù

õýæúéþøðêçÙýéùäÍÛÖ÷ÌËÛÍÛÜÊÎÚÒ Ûóþúôý

ÕôþþüãøÕüùßòÞøÝóùúÉÈù

ËöûøÕùôðÉú

àéÇçÚÐÒ

ÑÒÑÙÐÑ

íêæýéÞýØýØøõýæúéþù

Âößýóöüòó

÷ÛéúçëþúÕéëç
ÿüëåâÞûÞù íëçæåýøðúøù

íëçæåýøóäøù

äýæþÛøùËî÷ûäÓÑûéÄßýÐÍöüýÕæûÑäûéáæ ÁÚãÚãÁÝû âÔÝÝ

àîø

ÜúÞÝÚÞÚÝûÜÉÀÜÜÀÛÝÜÛ

Page 18 of 26



÷öõôóòó÷ÿôöøñòøÿðÿïîíóí

íäáù

ÚúÙù

÷åûýüþøõýèýéýüìýù

ÏÑÏÒÏåÎÏÒÒ

ÛÏÚÙå

ïúìëþûúüù

÷êÞþúçýéù

ÿþþýüþûúüù

ñéØýéøðêçÙýéù

õýæúéþøðêçÙýéùäÍÛÖ÷ÌËÛÍÛÜÊÎÚÒ Ûóþúôý

ÕôþþüãøÕüùßòÞøÝóùúÉÈù

ËöûøÕùôðÉú

àéÇçÚÐÒ

ÑÒÑÙÐÑ

íêæýéÞýØýØøõýæúéþù

Âößýóöüòó

÷ÛéúçëþúÕéëç
ÿüëåâÞûÞù íëçæåýøðúøù

íëçæåýøóäøù

äýæþÛøùËî÷ûäÓÑûéÄôë×öüýÕæûÑäûéáæ ÁÚãÚãÁÝû âÔÝÝ

àîø

ÜúÞÝÚÞÚÝûÜÉÀÜÜÀÛÝÜÛ

Page 19 of 26



÷öõôóòó÷ÿôöøñòøÿðÿïîíóí

íäáù

ÚúÙù

÷åûýüþøõýèýéýüìýù

ÏÑÏÒÏåÎÏÒÒ

ÛÏÚÙå

ïúìëþûúüù

÷êÞþúçýéù

ÿþþýüþûúüù

ñéØýéøðêçÙýéù

õýæúéþøðêçÙýéùäÍÛÖ÷ÌËÛÍÛÜÊÎÚÒ Ûóþúôý

ÕôþþüãøÕüùßòÞøÝóùúÉÈù

ËöûøÕùôðÉú

àéÇçÚÐÒ

ÑÒÑÙÐÑ

íêæýéÞýØýØøõýæúéþù

Âößýóöüòó

÷ÛéúçëþúÕéëç
ÿüëåâÞûÞù íëçæåýøðúøù

íëçæåýøóäøù

äýæþÛøùìýþòôößûÅýß ÁâÉÛÝÜÉû

äñ÷Ü

ÜúÞÝÚÞÚÝûÜÉÀÜÜÀÛÝÜÛ

Page 20 of 26



÷öõôóòó÷ÿôöøñòøÿðÿïîíóí

íäáù

ÚúÙù

÷åûýüþøõýèýéýüìýù

ÏÑÏÒÏåÎÏÒÒ

ÛÏÚÙå

ïúìëþûúüù

÷êÞþúçýéù

ÿþþýüþûúüù

ñéØýéøðêçÙýéù

õýæúéþøðêçÙýéùäÍÛÖ÷ÌËÛÍÛÜÊÎÚÒ Ûóþúôý

ÕôþþüãøÕüùßòÞøÝóùúÉÈù

ËöûøÕùôðÉú

àéÇçÚÐÒ

ÑÒÑÙÐÑ

íêæýéÞýØýØøõýæúéþù

Âößýóöüòó

÷ÛéúçëþúÕéëç
ÿüëåâÞûÞù íëçæåýøðúøù

íëçæåýøóäøù

äýæþÛøùÑêÅûÒÎûÑäùÙÊåûéáæ ÁâøÉúâÁû

äñ÷Ü

ÜúÞÝÚÞÚÝûÜÉÀÜÜÀÛÝÜÛ

Page 21 of 26



÷öõôóòó÷ÿôöøñòøÿðÿïîíóí

íäáù

ÚúÙù

÷åûýüþøõýèýéýüìýù

ÏÑÏÒÏåÎÏÒÒ

ÛÏÚÙå

ïúìëþûúüù

÷êÞþúçýéù

ÿþþýüþûúüù

ñéØýéøðêçÙýéù

õýæúéþøðêçÙýéùäÍÛÖ÷ÌËÛÍÛÜÊÎÚÒ Ûóþúôý

ÕôþþüãøÕüùßòÞøÝóùúÉÈù

ËöûøÕùôðÉú

àéÇçÚÐÒ

ÑÒÑÙÐÑ

íêæýéÞýØýØøõýæúéþù

Âößýóöüòó

÷ÛéúçëþúÕéëç
ÿüëåâÞûÞù íëçæåýøðúøù

íëçæåýøóäøù

äýæþÛøùÑêÅûÒÎûÑäùÙÊåûéáæ ÁÚúÛãÚÝû âÔÝÝ

àîø

ÜúÞÝÚÞÚÝûÜÉÀÜÜÀÛÝÜÛ

Page 22 of 26



Page 23 of 26



Page 24 of 26



Page 25 of 26



ÿþýüûúûÿùüþø÷úøùöùõôóûó

óòñð

ïîíð

ÿìëêéèøýêçêæêéåêð

ÿþÿýÿüûÿýý

úÿùøü

õîåäèëîéð

ÿãâèîáêæð

ùèèêéèëîéð

÷æàêæøöãáíêæð

ýêßîæèøöãáíêæð÷öúõôóòúöúñðûùý úïîíìë

êìîîéèçêéæåäãçâïæíáàæ

òßÞçêæìÝáí

ÜÛÚÙùØý

þýþøØþ

óãßêæâêàêàøýêßîæèð

ÿþþýüûúù
ø÷ö õýôóòñôö ðïýö ýùþïýôôýûö îüö ðö ûïíö ìýúëêñö éðôúôö èûïúýûö ðñö çæåäãö âîïö ðòòö ôîúòö ðüðòíôýôö ýùáýþñö âîïö ñêýö âîòòîìúüëàö

ßõÿö ðüûö äÞßö Ýýðáêö ñýôñôÜö âòðôêö þîúüñÜö þÛÜö ðÚÚîüúóÚö ðôö ßÛÙöéíö ñêýö ØõÞö ÚýñêîûÜö ×Öäö ÕÔäÓö ðüûö Ó×Öäö

ÕÔäÓ÷

Ò÷öÓðÚþòýôöìúòòöéýöïóüöúüöûóþòúáðñýöóþîüöïýÑóýôñÜöéóñöðüöðûûúñúîüðòöáêðïëýöÚðíöéýöúüáóïïýû÷

ç÷ö Ôâö ôóââúáúýüñö ôðÚþòýö úôö ïýáýúÐýûö ðö ôóéö ôðÚþòýö ìúòòö éýö ïýñðúüýûö âïýýö îâö áêðïëýö âîïö çÏöûðíôö ðâñýïö ðüðòíôúôö úôö

áîÚþòýñýûö èýÎÚðúòýûãö âîïö ðòòö ôðÚþòýö ñíþýôö óüòýôôö ñêýö ôðÚþòýö úôö ûýôñïîíýûö îüö ñýôñúüë÷ö Õêýö þïýþðïýûö ôîúò ôóéö

ôðÚþòýö ñêðñö úôö ðüðòíôýûö âîïö ðôéýôñîôö ìúòòö éýö ïýñðúüýûö âîïö ðö þýïúîûö îâö ÒöÚîüñêôö ðâñýïö ñêýö ðüðòíôúôö ûðñý÷ö ÿòòö éóòÍö

ôðÚþòýôö ìúòòö éýö ïýñðúüýûö âîïö ðö þýïúîûö îâö ÌöÚîüñêôö ðâñýïö ñêýö ðüðòíôúôö ûðñý÷ö ÿòòö ôðÚþòýôö ïýáýúÐýûö ðüûö üîñö

ôáêýûóòýûö ìúòòö éýö ûúôþîôýûö îâö îüýö Úîüñêö ðâñýïö ñêýö ûðñýö îâö ïýáýúþñö óüòýôôö ìýö ðïýö úüôñïóáñýûö ñîö ñêýö áîüñïðïí÷ö

Öüáýö ñêýö úüúñúðòö þýïúîûö êðôö ýùþúïýûÜö ðö ôñîïðëýö áêðïëýö ìúòòö éýö ðþþòúýûö âîïö ýðáêö Úîüñêö îïö þðïñö ñêýïýîâö óüñúòö ñêýö

áòúýüñö áðüáýòôö ñêýö ïýÑóýôñö âîïö ôðÚþòýö ôñîïðëý÷ö ÿÝáîüñïîòö Ýðéîïðñîïúýôö ïýôýïÐýö ñêýö ïúëêñö ñîö áêðïëýö âîïö ôðÚþòýôö

ïýáýúÐýûöðüûöôñîïýûöéóñöüîñöðüðòíôýû÷

Ù÷ö Ëúñêö ïýôþýáñö ñîö ñóïüðïîóüûÜö ìýö ìúòòö ðòìðíôö ýüûýðÐîóïö ñîö Úýýñö áòúýüñö ïýÑóúïýÚýüñôö ìêýïýÐýïö þîôôúéòýÜö éóñö

ñóïüðïîóüûöñúÚýôöáðüüîñöéýöðéôîòóñýòíöëóðïðüñýýûöûóýöñîöôîöÚðüíöÐðïúðéòýôöéýíîüûöîóïöáîüñïîò÷

æ÷ö Ëýö ñðÍýö ïýôþîüôúéúòúñíö âîïö ðüíö ñýôñö þýïâîïÚýûö éíö ôóéÎáîüñïðáñîïôö èÚðïÍýûö ìúñêö ðüö ðôñýïúôÍã÷ö Ëýö ýüûýðÐîóïö

ñîö óôýö ÊÉÿÓÈÇäÞõÕÓö ÿááïýûúñýûö ÝðéîïðñîïúýôÜö ìêîö ýúñêýïö áîÚþòýñýö ðö Ñóðòúñíö Ñóýôñúîüüðúïýö îïö ðïýö ðóûúñýûö

éíö îóïôýòÐýô÷ö Æîïö ôîÚýö ûýñýïÚúüðüûôö ñêýïýö ðïýö üîö ÊÉÿÓÈÇäÞõÕÓö ÿááïýûúñýûö ÝðéîïðñîïúýôÜö úüö ñêúôö úüôñðüáýö

ðöòðéîïðñîïíöìúñêöðöÍüîìüöñïðáÍöïýáîïûöìúòòöéýöóñúòúôýû÷

Ì÷ö Ëêýüö ïýÑóýôñýûÜö ñêýö úüûúÐúûóðòö ôóéö ôðÚþòýö ôáêýûóòýûö ìúòòö éýö ðüðòíôýûö úüö êîóôýö âîïö ñêýö þïýôýüáýö îâö

ðôéýôñîôö âúéïýôö ðüûö ðôéýôñîôö áîüñðúüúüëö Úðñýïúðòö éíö îóïö ûîáóÚýüñýûö úüö êîóôýö Úýñêîûö ÕÇÏÙÅöéðôýû ö îüö ÛÓÄö

ÒÙÅöèÒÏÏæãÜö ìêúáêö úôö ðááïýûúñýûö ñîö ÔÓÖøÃÏÒæ÷ö Ôâö ðö ôþýáúâúáö ðôéýôñîôö âúéïýö ñíþýö úôö üîñö âîóüûö ñêúôö ìúòòö éýö ïýþîïñýûö

ðôö Âßîñö ûýñýáñýûÁ÷ö ö Ôâö üîö ðôéýôñîôö âúéïýö ñíþýôö ðïýö âîóüûö ðòòö ìúòòö éýö ïýþîïñýûö ðôö Âßîñö ûýñýáñýûÁö ðüûö ñêýö ôóéö

ôðÚþòýö ðüðòíôýûö ûýýÚýûö ñîö éýö áòýðïö îâö ðôéýôñîô÷ö ö Ôâö ðüö ðôéýôñîôö âúéïýö ñíþýö úôö âîóüûö úñö ìúòòö éýö ïýþîïñýûö ðôö

ûýñýáñýûö èâîïö ýðáêö âúéïýö ñíþýö âîóüûã÷ö ö Õýôñúüëö áðüö éýö áðïïúýûö îóñö îüö ðôéýôñîôö þîôúñúÐýö ôðÚþòýôÜö éóñÜ ö ûóýö ñîö

Ûýðòñêö ðüûö Óðâýñíö áîüôúûýïðñúîüôÜö Úðíö éýö ïýþòðáýûö éíö ðòñýïüðñúÐýö ñýôñôö îïö ïýþîïñýûö ðôö ßîö ÀýñýïÚúüðñúîüö

¿îôôúéòý÷ööÕêýöÑóðüñúñíöîâöðôéýôñîôöþïýôýüñöúôöüîñöûýñýïÚúüýûöóüòýôôöôþýáúâúáðòòíöïýÑóýôñýû÷

Ã÷ö Ôâö üîö ôýþðïðñýö Ðîòðñúòýö ôðÚþòýö úôö ôóþþòúýûö éíö ñêýö áòúýüñÜö îïö úâö ðö êýðûôþðáýö îïö ôýûúÚýüñö úôö þïýôýüñö úüö ñêýö

Ðîòðñúòýö ôðÚþòýÜö ñêýö úüñýëïúñíö îâö ñêýö ûðñðö Úðíö éýö áîÚþïîÚúôýû÷ö Õêúôö ìúòòö éýö âòðëëýûö óþö ðôö ðüö úüÐðòúûö ×Öäö îüö

ñêýöñýôñöôáêýûóòýöðüûöñêýöïýôóòñöÚðïÍýûöðôöûýÐúðñúüëöîüöñêýöñýôñöáýïñúâúáðñý÷

Å÷ö Ôâö ðþþïîþïúðñýö þïýôýïÐýûö éîññòýôö ðïýö üîñö ïýáýúÐýûö þïýôýïÐðñúîüö ìúòòö ñðÍýö þòðáýö îüö ïýáýúþñ÷ö ÛîìýÐýïÜö ñêýö

úüñýëïúñíöîâöñêýöûðñðöÚðíöéýöáîÚþïîÚúôýû÷

¾÷ößÀ¿öÎßîöûýñýïÚúüðñúîüöþîôôúéòýöûóýöñîöúüôóââúáúýüñÈóüôóúñðéòýöôðÚþòý÷

øÏ÷ö Çýñðòôö úüö ìðñýïö ðïýö þýïâîïÚýûö îüö ðö âúòñýïýûö ôðÚþòýÜö ðüûö ñêýïýâîïýö ïýþïýôýüñö ûúôôîòÐýûö Úýñðòôö Îñîñðò ö Úýñðòôö
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íêæýéÞýØýØøõýæúéþù

Àößýóöüòó

ôëÙåýøúèøõýÞêåþÞøÄøÿææýüØû»
ÝýþÛúØøðú õýèýéýüìý äýÞìéûæþûúü

ÜýþËäéâø

íëçæåýøº

íêééúÕëþý

÷úééýìþýØ

îìÝÛÚ ìëóýèýòóûñáûÜâúú áëýßûÐôòÐöôöüýëþûýþÕßðóýþÏûÍë×ëÏòþýïöüýëþÇû×ëýïüðôòûïÕôòòþïûëèû

ïëýßïûèëôûÅïÒòïüëïûäëþüöýþýþÏûìöüòôýöß

îìÜÜÚ çòöÕÍýþÏûîôëÕòóðôòûèëôûäËÌûàõëûáüöÏòûñöüÕÍàòïüûÛÞÜ¾øÞÜû

äð×ðßöüýÆò

àìÝ¿Ü ìòüÍëóûèëôûüÍòûåòüòô×ýþöüýëþûëèû

Ëî÷ÇìöïïöÕÍðïòüüïûåòÐüÔëèûËîÇûÜÃÃø

åòüòô×ýþöüýëþûëèûËØüôöÕüöÒßòûîòüôëßòð×û÷ÎóôëÕöôÒëþïûÒÎû

ÑäùÙÊåûéäÜÝùäÚÝæ

àìÝøÃ ìëóýèýòóÞûÿáûËîÅûìòüÍëóïûøÝÛÝûÁû¿ÝÛ åòüòô×ýþöüýëþûëèûÑöïëßýþòûêöþÏòû÷ÎóôëÕöôÒëþïûéÑêÉæûöþóû

ñàËµûéìàñËæûÕë×ÐëðþóïûÒÎû÷òöóïÐöÕòûÑäùÙÊåûéäÚùäÜÛæ

àìÝÃÝ ìòüÍëóûãâÜÝÇûÅÓÓÅ¾Åî÷ÅÇûÛÝüÍûËóÔÇûÜÃÃÃû¾û

ìëóýèýòóÞûÿáûËîÅûìòüÍëóûÚÜãÔÜûÁûÃÝ¿Ý

åòüòô×ýþöüýëþûëèûàëüößûÉôÏöþýÕûäöôÒëþ¾àëüößûÊþëôÏöþýÕûäöôÒëþû

ýþûÓöüòôûöþóûÓöïüòûÓöüòô

àìÜÝÚ ìòüÍëóûÚãÝÝÙÇûÅÓÓÅ¾Åî÷ÅÇûÛÝüÍûËóÔÇûÜÃÃÃ åòüòô×ýþöüýëþûëèûÙßðëôýóòûðïýþÏûüÍòûÂëþòûÅþößÎïòô

àìÜÛâ ñáûÛ¿ÃÝÞûîöôüûÜÛÜÞÜÃøÜ àÍòûåòüòô×ýþöüýëþûëèûàëüößûåýïïëßÆòóûáëßýóïûýþûÓöüòô

àìÜâÛ ÊþûùûÍëðïòûìòüÍëó ËçàêÅûäáøÝÝûÉÐòôöüëôïûÑðýóò

àìÜãÛ ìòüÍëóûâÜÛãñÇûÅÓÓÅ¾Åî÷ÅÇûÛÝüÍûËóÔÇûÜÃÃÃ ÅþößÎïýïûëèûÅÄðòëðïûáö×ÐßòïûÒÎûÊäîùìá

àìÜ¿ø ËîÅûìòüÍëóûøÝøÛÇûîëßÎÕÍßëôýþöüòóûñýÐÍòþÎßïûÒÎû

ÑöïûäÍôë×öüëÏôöÐÍÎ

åòüòô×ýþöüýëþûëèûÓ÷ÉÜÛûöþóûËäúûîëßÎÕÍßëôýþöüòóûñýÐÍòþÎßû

äëþÏòþòôïûÒÎûÑäùìáûýþûáëýßï

àìÜøâ ñáûËÌûÛâãÝ¿ÞÛÝÝÛÇûéñáû¿Ý¿øùÛÔúÚÞÛÝÝÛæûÊáñÌû

ÝûãøÝûâøÃÛÚûâ

åòüòô×ýþöüýëþûëèûàôöÕòûçòÆòßûìòôÕðôÎûýþûÓöüòôïûöþóûçòöÕÍöüòïû

ÒÎûîáÅûäëßóûÀöÐëðôûÅüë×ýÕûÙßðëôòïÕòþÕòûáÐòÕüôë×òüôÎ

àìÜøÚ ËîÅûìòüÍëóïûâÛãÔÜûÁûâÛãÔÛÇ àÍòûåòüòô×ýþöüýëþûëèûÅþýëþïûýþûÅÄðòëðïûìöüôýÕòïûðïýþÏûüÍòû

ÂëþòûáÐòÕüôëÐÍëüë×òüôýÕûÅþößÎïòôï

àìÛÜâ ÊþùÍëðïòûìòüÍëó êöÐýóûåòüòô×ýþöüýëþûëèûîÅ÷ïûÒÎûÑäùÙÊå

àìÛãÃ ÒÎû÷îçä åòüòô×ýþöüýëþûëèûîÍòþëßïûýþûÓöüòôïûöþóûçòöÕÍöüòïûÒÎû÷îçä

±ûÅÐÐßýòïûüëûáëßýóûïö×ÐßòïûëþßÎÔûûûûåê°ûýþóýÕöüòïûïö×ÐßòïûÍöÆòûÒòòþûóôýòóûöüûâã¯äÔûûûûûûûÌÅû®ûþëüûöÐÐßýÕöÒßòÔ

ÜÝÞÝÛÞÜÜûÛú¾ÜÝ¾ÛÝÜÛ
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÷öõôóòó÷ÿôöøñòøÿðÿïîíóí

íäáù

ÚúÙù

÷åûýüþøõýèýéýüìýù

ÜÛÜÝÜøùÜÝÝ

äÜãâø

ïúìëþûúüù

÷êÞþúçýéù

ÿþþýüþûúüù

ñéØýéøðêçÙýéù

õýæúéþøðêçÙýéù÷ÈäËçàÊäÈäåÙùÚÃ äòßüýÕ

ÓýßßëõûÓëôíïÇûìòôüÍÎô

ÊöþûÓôýÏÍü

ÜÃÃâÃø

íêæýéÞýØýØøõýæúéþù

Àößýóöüòó

ôýÞþø÷úçæåýþûúüøäëþýÞ
ïëÙøíëçæåýøðúàÞß

÷êÞþúçýéøíëçæåýøõýèÖ

äýæþÛ

ôâæý

ÿáíøõýèÖ

¿â¿ÚâÚú

äñ÷Ü

áÉçÊå

ÅþýëþïûÒÎûÂëþòûéõæ Û¿ùÉÕüùÛÝÜÛ

äËÌûÛÞÜûçòöÕÍöüòûéÛûáüöÏòæ ÜÃùÉÕüùÛÝÜÛ

äËÌûÛÞÜûêòöóýþÏï ÛÚùÉÕüùÛÝÜÛ

äËÌûøÞÜûçòöÕÍöüòûéÛûáüöÏòæ ÛÚùÉÕüùÛÝÜÛ

äËÌûøÞÜûêòöóýþÏï ÛÚùÉÕüùÛÝÜÛ

åýïïëßÆòóûìòüößïûÒÎûÊäîùìá Û¿ùÉÕüùÛÝÜÛ

åýïïëßÆòóûÉôÏöþýÕ¾ÊþëôÏöþýÕûäöôÒëþ ÛãùÉÕüùÛÝÜÛ

Ùßðëôýóò Û¿ùÉÕüùÛÝÜÛ

ÑêÉûÒÎûÑäùÙÊåûéáæ ÛãùÉÕüùÛÝÜÛ

ìòôÕðôÎûåýïïëßÆòó Û¿ùÉÕüùÛÝÜÛ

ìýþòôößûÉýß Û¿ùÉÕüùÛÝÜÛ

îÅ÷ûÀößðòûëèûïëýß ÛÚùÉÕüùÛÝÜÛ

îäñïûÒÎûÑäìá ÛãùÉÕüùÛÝÜÛ

îÍòþëßïûÒÎû÷îçäûéÓæ ÛúùÉÕüùÛÝÜÛ

áö×ÐßòûóòïÕôýÐüýëþ ÜÃùÉÕüùÛÝÜÛ

àëüößûåýïïëßÆòóûáëßýóï Û¿ùÉÕüùÛÝÜÛ

àëüößûÉôÏöþýÕûäöôÒëþ ÛãùÉÕüùÛÝÜÛ

ÜÝÞÝÛÞÜÜûÛú¾ÜÝ¾ÛÝÜÛ
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÷ÛéúçëþúÕéëç
ÿüëåâÞûÞù íëçæåýøðúøù

íëçæåýøóäøù

äýæþÛøùìýþòôößûÉýß ¿âÃÛÝÜÃû

äñ÷Ü
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Àößýóöüòó

÷ÛéúçëþúÕéëç
ÿüëåâÞûÞù íëçæåýøðúøù

íëçæåýøóäøù

äýæþÛøùÑêÉûÒÎûÑäùÙÊåûéáæ ¿âøÃúâ¿û

äñ÷Ü

ÜÝÞÝÛÞÜÜûÛú¾ÜÝ¾ÛÝÜÛ

Page 17 of 18



ÿþýüûúûÿùüþø÷úøùöùõôóûó

óòñð

ïîíð

ÿìëêéèøýêçêæêéåêð

ÿþÿýÿüûÿýý

úÿùøü

õîåäèëîéð

ÿãâèîáêæð

ùèèêéèëîéð

÷æàêæøöãáíêæð

ýêßîæèøöãáíêæð÷öúõôóòúöúñðûïî úíìëêé

èêììçæåèçäãâáåàíäëßÞä

òÝÜåèäêÛßë

ÿîîøîü

óãßêæâêàêàøýêßîæèð

ÚÙÙíÜØê×
ÿÖå ÕíâÔìëâå Ýäíå í×ÙäíââíØå çÜå Ýå ØäÞå æíêÛßëå ÓÝâêâå ÒØäêíØå Ýëå øùÑúÐå Ïçäå Ýììå âçêìå ÝÜÝìÞâíâå í×éíÙëå Ïçäå ëßíå ÏçììçæêÜÛÎå

ÍÕÚå ÝÜØå úõÍå ôíÝéßå ëíâëâáå ÏìÝâßå ÙçêÜëáå Ù÷áå ÝÌÌçÜêÔÌå Ýâå Í÷ïåÓÞå ëßíå ËÕõå ÌíëßçØáå ÊÉúå óòúÈå ÝÜØå ÈÊÉúå

óòúÈÖ

þÖåÈÝÌÙìíâåæêììåÓíåäÔÜåêÜåØÔÙìêéÝëíåÔÙçÜåäíÇÔíâëáåÓÔëåÝÜåÝØØêëêçÜÝìåéßÝäÛíåÌÝÞåÓíåêÜéÔääíØÖ

øÖå òÏå âÔÏÏêéêíÜëå âÝÌÙìíå êâå äíéíêÆíØå Ýå âÔÓå âÝÌÙìíå æêììå Óíå äíëÝêÜíØå Ïäííå çÏå éßÝäÛíå Ïçäå øýåØÝÞâå ÝÏëíäå ÝÜÝìÞâêâå êâå

éçÌÙìíëíØå ÒíûÌÝêìíØÐå Ïçäå Ýììå âÝÌÙìíå ëÞÙíâå ÔÜìíââå ëßíå âÝÌÙìíå êâå ØíâëäçÞíØå çÜå ëíâëêÜÛÖå óßíå ÙäíÙÝäíØå âçêìå âÔÓå

âÝÌÙìíå ëßÝëå êâå ÝÜÝìÞâíØå Ïçäå ÝâÓíâëçâå æêììå Óíå äíëÝêÜíØå Ïçäå Ýå ÙíäêçØå çÏå þåÌçÜëßâå ÝÏëíäå ëßíå ÝÜÝìÞâêâå ØÝëíÖå Úììå ÓÔìãå

âÝÌÙìíâå æêììå Óíå äíëÝêÜíØå Ïçäå Ýå ÙíäêçØå çÏå ÅåÌçÜëßâå ÝÏëíäå ëßíå ÝÜÝìÞâêâå ØÝëíÖå Úììå âÝÌÙìíâå äíéíêÆíØå ÝÜØå Üçëå

âéßíØÔìíØå æêììå Óíå ØêâÙçâíØå çÏå çÜíå ÌçÜëßå ÝÏëíäå ëßíå ØÝëíå çÏå äíéíêÙëå ÔÜìíââå æíå Ýäíå êÜâëäÔéëíØå ëçå ëßíå éçÜëäÝäÞÖå

ÉÜéíå ëßíå êÜêëêÝìå ÙíäêçØå ßÝâå í×ÙêäíØáå Ýå âëçäÝÛíå éßÝäÛíå æêììå Óíå ÝÙÙìêíØå Ïçäå íÝéßå ÌçÜëßå çäå ÙÝäëå ëßíäíçÏå ÔÜëêìå ëßíå

éìêíÜëå éÝÜéíìâå ëßíå äíÇÔíâëå Ïçäå âÝÌÙìíå âëçäÝÛíÖå ÚôéçÜëäçìå ôÝÓçäÝëçäêíâå äíâíäÆíå ëßíå äêÛßëå ëçå éßÝäÛíå Ïçäå âÝÌÙìíâå

äíéíêÆíØåÝÜØåâëçäíØåÓÔëåÜçëåÝÜÝìÞâíØÖ

ïÖå èêëßå äíâÙíéëå ëçå ëÔäÜÝäçÔÜØáå æíå æêììå ÝìæÝÞâå íÜØíÝÆçÔäå ëçå Ìííëå éìêíÜëå äíÇÔêäíÌíÜëâå æßíäíÆíäå ÙçââêÓìíáå ÓÔëå

ëÔäÜÝäçÔÜØåëêÌíâåéÝÜÜçëåÓíåÝÓâçìÔëíìÞåÛÔÝäÝÜëííØåØÔíåëçåâçåÌÝÜÞåÆÝäêÝÓìíâåÓíÞçÜØåçÔäåéçÜëäçìÖ

ùÖå èíå ëÝãíå äíâÙçÜâêÓêìêëÞå Ïçäå ÝÜÞå ëíâëå ÙíäÏçäÌíØå ÓÞå âÔÓûéçÜëäÝéëçäâå ÒÌÝäãíØå æêëßå ÝÜå ÝâëíäêâãÐÖå èíå íÜØíÝÆçÔäå

ëçå Ôâíå ÄÃÚÈÂàúõÕóÈå ÚééäíØêëíØå ôÝÓçäÝëçäêíâáå æßçå íêëßíäå éçÌÙìíëíå Ýå ÇÔÝìêëÞå ÇÔíâëêçÜÜÝêäíå çäå Ýäíå ÝÔØêëíØå

ÓÞå çÔäâíìÆíâÖå ðçäå âçÌíå ØíëíäÌêÜÝÜØâå ëßíäíå Ýäíå Üçå ÄÃÚÈÂàúõÕóÈå ÚééäíØêëíØå ôÝÓçäÝëçäêíâáå êÜå ëßêâå êÜâëÝÜéíå

ÝåìÝÓçäÝëçäÞåæêëßåÝåãÜçæÜåëäÝéãåäíéçäØåæêììåÓíåÔëêìêâíØÖ

ÅÖå èßíÜå äíÇÔíâëíØáå ëßíå êÜØêÆêØÔÝìå âÔÓå âÝÌÙìíå âéßíØÔìíØå æêììå Óíå ÝÜÝìÞâíØå êÜå ßçÔâíå Ïçäå ëßíå ÙäíâíÜéíå çÏå

ÝâÓíâëçâå ÏêÓäíâå ÝÜØå ÝâÓíâëçâå éçÜëÝêÜêÜÛå ÌÝëíäêÝìå ÓÞå çÔäå ØçéÔÌíÜëíØå êÜå ßçÔâíå ÌíëßçØå óàýïüåÓÝâíØ å çÜå

÷ÈÁå þïüåÒþýýùÐáå æßêéßå êâå ÝééäíØêëíØå ëçå òÈÉÿÀýþùÖå òÏå Ýå âÙíéêÏêéå ÝâÓíâëçâå ÏêÓäíå ëÞÙíå êâå Üçëå ÏçÔÜØå ëßêâå æêììå Óíå

äíÙçäëíØå Ýâå ¿Íçëå ØíëíéëíØ¾Öå å òÏå Üçå ÝâÓíâëçâå ÏêÓäíå ëÞÙíâå Ýäíå ÏçÔÜØå Ýììå æêììå Óíå äíÙçäëíØå Ýâå ¿Íçëå ØíëíéëíØ¾å ÝÜØå ëßíå

âÔÓå âÝÌÙìíå ÝÜÝìÞâíØå ØííÌíØå ëçå Óíå éìíÝäå çÏå ÝâÓíâëçâÖå å òÏå ÝÜå ÝâÓíâëçâå ÏêÓäíå ëÞÙíå êâå ÏçÔÜØå êëå æêììå Óíå äíÙçäëíØå Ýâå

ØíëíéëíØå ÒÏçäå íÝéßå ÏêÓäíå ëÞÙíå ÏçÔÜØÐÖå å óíâëêÜÛå éÝÜå Óíå éÝääêíØå çÔëå çÜå ÝâÓíâëçâå ÙçâêëêÆíå âÝÌÙìíâáå ÓÔëáå ØÔíå ëçå

÷íÝìëßå ÝÜØå ÈÝÏíëÞå éçÜâêØíäÝëêçÜâáå ÌÝÞå Óíå äíÙìÝéíØå ÓÞå ÝìëíäÜÝëêÆíå ëíâëâå çäå äíÙçäëíØå Ýâå Íçå ñíëíäÌêÜÝëêçÜå

½çââêÓìíÖååóßíåÇÔÝÜëêëÞåçÏåÝâÓíâëçâåÙäíâíÜëåêâåÜçëåØíëíäÌêÜíØåÔÜìíââåâÙíéêÏêéÝììÞåäíÇÔíâëíØÖ

ÀÖå òÏå Üçå âíÙÝäÝëíå ÆçìÝëêìíå âÝÌÙìíå êâå âÔÙÙìêíØå ÓÞå ëßíå éìêíÜëáå çäå êÏå Ýå ßíÝØâÙÝéíå çäå âíØêÌíÜëå êâå ÙäíâíÜëå êÜå ëßíå

ÆçìÝëêìíå âÝÌÙìíáå ëßíå êÜëíÛäêëÞå çÏå ëßíå ØÝëÝå ÌÝÞå Óíå éçÌÙäçÌêâíØÖå óßêâå æêììå Óíå ÏìÝÛÛíØå ÔÙå Ýâå ÝÜå êÜÆÝìêØå ÊÉúå çÜå

ëßíåëíâëåâéßíØÔìíåÝÜØåëßíåäíâÔìëåÌÝäãíØåÝâåØíÆêÝëêÜÛåçÜåëßíåëíâëåéíäëêÏêéÝëíÖ

üÖå òÏå ÝÙÙäçÙäêÝëíå ÙäíâíäÆíØå Óçëëìíâå Ýäíå Üçëå äíéíêÆíØå ÙäíâíäÆÝëêçÜå æêììå ëÝãíå ÙìÝéíå çÜå äíéíêÙëÖå ÷çæíÆíäáå ëßíå
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ÁúûàÈÈÉ»ó÷õÕà÷õ»ÚÍõÎÚúõóÉÍõñ ú̧½õÈóòúòñõÈ

ÁúûàÈÈÉ»ó÷õÕà÷õ»ÚÍõÎÚúõóÉÍõñ ú̧÷õÕËòúòñõÈ

ÁúûàÈÈÉ»ó÷õÕàñúàèõó½÷õÍÉôÈåË·åÁúàÈ

÷½ôúÈÉ»ó÷õÕàñúàñ ú̧õôõàõÍóÚôåÈÄô½÷ÄÕ

ÁÕÚÊòàõóÕòúÈÉ»ó÷õÕàú·úôÉ÷õ»ÚÍõñ ú̧

ú·úôÉ÷õ»ÚÍõåõ»óÖå

àÚóóõÕ

ÁÕÚÊòàõóÕòúÈÉ»ó÷õÕàñúàñ ú̧

ÈÉôÊõÍóåõ»óÕÚúóÚËôõå

àÚóóõÕ

ùöùõôóûó

þÏüýùÿüû÷ö

ÎþüØ÷ò

þÏüýùÿüû÷ö

ó÷õÚþöü

òÍÿø

÷ýø

Ìþüùöùõôóûó

ÈÉôòñåàÚóÕòúõÈåõ»óÕÚúóòÉÍåÈÄààÚÕ·

ÁúåðòññòÕõúóåòÍµõúóòÉÍÍÉÍõÁô·úÉôÈ

òÕÈóòÕÕõñåõ»óÕÚúóòÉÍåÒÈóòÕûËÚÕÐóúõàòÍõÕÚôåÉòôåÓÞåòÕ

òÕÈóòÕÕõñåõ»óÕÚúóòÉÍåÒÈóòÕûËÚÕÐóúõó½÷åÓÞåòÍðÕÚåÕõñåÒòÕÐ

ÁúåàÈÈÉôòñå½÷ÚÈõåõ»óÕÚúóòÉÍÚúõóÉÍõ½÷õÍÉôÈåàÈ

ÁúåàÈôò́ ÄòñÂôò́ ÄòñåÈ÷ÚÃõñúàóÕòÚ³òÍõå÷õÕËÈ

ÁúåàÈôò́ ÄòñÂôò́ ÄòñåÈ÷ÚÃõñúà½õÈóåÉú½ÂÉ½½

÷½ôúÈÉôòñå½÷ÚÈõåõ»óÕÚúóòÉÍñúàðÕõõåÈÄô½÷ÄÕ

ÁúåàÈôò́ ÄòñÂôò́ ÄòñåÈ÷ÚÃõñúàÈÊÉú

ÁúåàÈÈóòÕÕõñåõ»óÕÚúóòÉÍåÒÈóòÕûËÚÕÐ÷õ»ÚÍõ½úËåÚÕÉúôÉÕåÿþùï

ÁúåàÈÈóòÕÕõñåõ»óÕÚúóòÉÍåÒÈóòÕûËÚÕÐ÷õ»ÚÍõ½úËåÀåúÉÍÁõÍõÕÈ

ÁúåðòñÈóòÕÕõñåõ»óÕÚúóòÉÍåÒÈóòÕûËÚÕÐ÷õ»ÚÍõàòÍõÕÚôåÉòô

ÁúåðòñÈóòÕÕõñåõ»óÕÚúóòÉÍåÒÈóòÕûËÚÕÐ÷õ»ÚÍõõ½÷åúèÁ

ÁúåðòñÈóòÕÕõñåõ»óÕÚúóòÉÍåÒÈóòÕûËÚÕÐ÷õ»ÚÍõõ½÷

ÁúåàÈÈóòÕÕõñåõ»óÕÚúóòÉÍåÒÈóòÕûËÚÕÐ÷õ»ÚÍõ½Ú÷åàÈ

ùöùõôóûó

þÏüýùÿüû÷ö

ÎþüØ÷ò

þÏüýùÿüû÷ö

ó÷õÚþöüùöùõôóûó

ôò´ÄòñåàÚóÕòúõÈåõ»óÕÚúóòÉÍåÈÄààÚÕ·

ÁúåðòññòÕõúóåòÍµõúóòÉÍÍÉÍõÁô·úÉôÈ

òÕÈóòÕÕõñåõ»óÕÚúóòÉÍåÒÈóòÕûËÚÕÐóúõàòÍõÕÚôåÉòôåÓÞåòÕ

òÕÈóòÕÕõñåõ»óÕÚúóòÉÍåÒÈóòÕûËÚÕÐóúõó½÷åÓÞåòÍðÕÚåÕõñåÒòÕÐ

ÁúåàÈÈÉôòñå½÷ÚÈõåõ»óÕÚúóòÉÍÚúõóÉÍõ½÷õÍÉôÈåàÈ

ÁúåàÈôò́ ÄòñÂôò́ ÄòñåÈ÷ÚÃõñúàóÕòÚ³òÍõå÷õÕËÈ

ÁúåàÈôò́ ÄòñÂôò́ ÄòñåÈ÷ÚÃõñúà½õÈóåÉú½ÂÉ½½

÷½ôúÈÉôòñå½÷ÚÈõåõ»óÕÚúóòÉÍñúàðÕõõåÈÄô½÷ÄÕ

ÁúåàÈôò́ ÄòñÂôò́ ÄòñåÈ÷ÚÃõñúàÈÊÉú

ÁúåàÈÈóòÕÕõñåõ»óÕÚúóòÉÍåÒÈóòÕûËÚÕÐ÷õ»ÚÍõ½úËåÚÕÉúôÉÕåÿþùï

ÁúåàÈÈóòÕÕõñåõ»óÕÚúóòÉÍåÒÈóòÕûËÚÕÐ÷õ»ÚÍõ½úËåÀåúÉÍÁõÍõÕÈ

ÁúåðòñÈóòÕÕõñåõ»óÕÚúóòÉÍåÒÈóòÕûËÚÕÐ÷õ»ÚÍõàòÍõÕÚôåÉòô

ÁúåðòñÈóòÕÕõñåõ»óÕÚúóòÉÍåÒÈóòÕûËÚÕÐ÷õ»ÚÍõõ½÷åúèÁ

ÁúåðòñÈóòÕÕõñåõ»óÕÚúóòÉÍåÒÈóòÕûËÚÕÐ÷õ»ÚÍõõ½÷

ÁúåàÈÈóòÕÕõñåõ»óÕÚúóòÉÍåÒÈóòÕûËÚÕÐ÷õ»ÚÍõ½Ú÷åàÈ

ùöùõôóûó

þÏüýùÿüû÷ö

ÎþüØ÷ò

þÏüýùÿüû÷ö

ó÷õÚþöüùöùõôóûó

ôò´ÄòñåàÚóÕòúõÈåõ»óÕÚúóòÉÍåÈÄààÚÕ·
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Bail Down Test Data

C1538 NGPH WILLOW WORKS MERTHYR

BH Number BH103

Date Commencement 15/10/2012

Date Finish 19/10/2012

Starting Data DTP DTW PRODUCT THICKNESS

3.86 4.06 0.2

Product Water
Initial Volumes Removed to Commence Test 0.3 L 0

Measured Recovery Times (s)

DTP DTW
Thickness
of Product

2 HOURS - 3.86 0
4 HOURS - 3.86 0
6 HOURS - 3.86 0
24 HOURS - 3.88 0
30 HOURS - 3.88 0
4 DAYS 3.94 4.14 0.2



Bail Down Test Data

C1538 NGPH WILLOW WORKS MERTHYR

BH Number BH105

Date Commencement 15/10/2012

Date Finish 19/10/2012

Starting Data DTP DTW PRODUCT THICKNESS
3.94 4.68 0.74

Product Water
Initial Volumes Removed to Commence Test 2.5 0.5

Measured Recovery Times (s)

DTP DTW
Thickness
of Product

2 HOURS - 3.94 0
4 HOURS - 3.94 0
6 HOURS - 3.94 0
24 HOURS - 3.98 0
30 HOURS - 3.98 0
4 DAYS - 4.05 0





























































National Grid SHE Multi Hazard Report Template – Issue 3 – 31/12/2010

Page 1 of 4

Multiple Hazard Proforma

All Fields in with asterix are Mandatory Fields and must be completed.
(Some fields have been pre populated, amend as required)

Date of Incident = N/A Who’s involved*: indicate which applies
NG Employee: Contractor:

Incident Time = N/A Reported by*: J. Howe (Celtic)

Employee’s Name*: (Subjects name)

Name of Manager notified*: S. Rea Date & Time Notified*: 12.10.12

Responsible Department*: Remediation Contact No*:

Contractor Name*:Celtic Technologies Contractor business name*:

Supervisor’s name*: J. Howe What happened: = Multi Hazard Form

Incident location*: Willow Works, Merthyr
Tydfil
(insert ‘Various’ if multi site)

Incident address*: Willow Works, The
Willows, Abercanaid Ind Est, Merthyr Tydfil,
CF48 1YF.
(insert ‘Various’ if multi site)

Source/Object = Multi Hazard Form

Hazard
No.

Type of
Hazard

Description of hazard
(Maximum 15)

Location of
hazard

Action taken e.g.,
facilities reference.

1 Services Potential for unchartered
services throughout the site

prior to SI works.

Throughout the
Site

CAT&Genny and
Vacuum excavation

used to uncover
services.

2 Uneven
Surfaces / 

Trip
hazard

Areas of spoil deposited
throughout the site

Throughout the
Site

Excavators used to
level areas of the site

3 Asbestos Chrysotile associated with
the pre-fabricated building.

Former NG
Storage Depot

Asbestos removed
during the demolition
works under a duty of

care.
4 Leptospiro

sis
Vermin Throughout the

site
Contractors warned

during the site
induction of dangers
of leptospirosis and
that hands are to be

washed prior to
eating etc.

5

6



National Grid SHE Multi Hazard Report Template – Issue 3 – 31/12/2010

Page 2 of 4

Multiple Hazard Proforma

All Fields in with asterix are Mandatory Fields and must be completed.
(Some fields have been pre populated, amend as required)

Date of Incident = N/A Who’s involved*: indicate which applies
NG Employee:

Incident Time = N/A Reported by*: J. Howe (Celtic)

Employee’s Name*: (Subjects name)

Name of Manager notified*: S. Rea Date & Time Notified*: 19.10.12

Responsible Department*: Remediation Contact No*:

Contractor Name*:Celtic Technologies Contractor business name*:

Supervisor’s name*: J. Howe What happened: = Multi Hazard Form

Incident location*: Willow Works, Merthyr
Tydfil
(insert ‘Various’ if multi site)

Incident address*: Willow Works, The
Willows, Abercanaid Ind Est, Merthyr Tydfil,
CF48 1YF.
(insert ‘Various’ if multi site)

Source/Object = Multi Hazard Form

Hazard
No.

Type of
Hazard

Description of hazard
(Maximum 15)

Location of
hazard

Action taken e.g.,
facilities reference.

1 Wear on the steel rope used
by the drill rig has casued it

to frey.

At drilling
location

Offending piece cut
allowing steel rope to

be re-looped and
clamped.

2 Manual
Handling

Heavy Californian chisel
used during drilling works.

At Drilling
Location

Two man lift required
each time plus chisel to

be transported by
vehicle over any

extended distance.
3 Services WWU onsite to re-trace

services within their
compound prior to drilling

works.

WWU
Compound

Line of intermediate
/medium pressure gas

pipe marked on surface
with paint. Heras

fencing erected along
the line of the pipe as
an additional marker.

4 Contamination Contamination associated
with waters splashing

drillers.

At Drilling
Location

Tyvek suits provided
as well as suitable

gloves and eye
protection.

5



National Grid SHE Multi Hazard Report Template – Issue 3 – 31/12/2010

Page 3 of 4

Multiple Hazard Proforma

All Fields in with asterix are Mandatory Fields and must be completed.
(Some fields have been pre populated, amend as required)

Date of Incident = N/A Who’s involved*: indicate which applies
NG Employee:

Incident Time = N/A Reported by*: J. Howe (Celtic)

Employee’s Name*: (Subjects name)

Name of Manager notified*: S. Rea Date & Time Notified*: 26.10.12

Responsible Department*: Remediation Contact No*:

Contractor Name*:Celtic Technologies Contractor business name*:

Supervisor’s name*: J. Howe What happened: = Multi Hazard Form

Incident location*: Willow Works, Merthyr
Tydfil
(insert ‘Various’ if multi site)

Incident address*: Willow Works, The
Willows, Abercanaid Ind Est, Merthyr Tydfil,
CF48 1YF.
(insert ‘Various’ if multi site)

Source/Object = Multi Hazard Form

Hazard
No.

Type of Hazard Description of hazard
(Maximum 15)

Location of
hazard

Action taken e.g.,
facilities reference.

1 Chemical Use of concrete to seal covers -
irritant

At borehole
locations

Overalls, glasses and
glovers used by those

involved in the process.

2 Chemical Vapours associated with drilling
location

At drilling location PID used to monitor the
areas and drillers 2nd man
asked to move away from
the casing during times of

chiselling.

3 Services Drilling within WWU area WWU Compound Permit required and issued,
stand off from the gas pipes

agreed with WWU due to
potential issues with

vibration.

4 Chemical Removal of drilling arisings Various locations Overalls, gloves, glasses
etc worn during the removal

of arising to a designated
skip. Excavator used to load

arisings into the skip.
5 Working adjacent

to River Taff
Slippery and loose pathways
when trying to gain access to

the riverbank for sampling

Riverbank –
outside of site

boundary

2 persons undertook the
works to reduce risks
associated with lone

working.



National Grid SHE Multi Hazard Report Template – Issue 3 – 31/12/2010

Page 4 of 4

Multiple Hazard Proforma

All Fields in with asterix are Mandatory Fields and must be completed.
(Some fields have been pre populated, amend as required)

Date of Incident = Date of form received Who’s involved*: indicate which applies
NG Employee: Contractor:

Incident Time = Time of form received Reported by*:

Name of Manager notified*: S. Rea

Responsible Department*: Remediation Contact No*:

Contractor Name*:Celtic Technologies Contractor business name*:

Supervisor’s name*: J. Howe What happened: = Multi Hazard Form

Incident location*: Willow Works, Merthyr
Tydfil
(insert ‘Various’ if multi site)

Incident address*: Willow Works, The
Willows, Abercanaid Ind Est, Merthyr Tydfil,
CF48 1YF.
(insert ‘Various’ if multi site)

Name of Manager notified*: S. Rea Date & Time Notified*: 26.10.12

Source/Object = Multi Hazard Form

Hazard
No. Description of hazard (Maximum 15) Location of hazard Action taken e.g.,

facilities reference.
1 Trip – uneven concrete surface Outside of site cabins Raised section of

concrete covered with
gravels to elevate

potential trip hazards.

2

3

4
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