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Site: UK11-21406MT Minet Tip

The 8 samples described in this report were registered for analysis by ESG on 05-May-2017. This report supersedes any versions
previously issued by the laboratory.

The analysis was completed by: 15-May-2017

Tests where the accreditation is set to N or No, and any individual data items marked with a * are not UKAS accredited.
Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.

The following tables are contained in this report:

Table 1 Main Analysis Results (Pages 2 to 3)

Table of PAH (MS-SIM) (10) Results (Pages 4 to 11)
Table of SVOC Results (Pages 12 to 19)

Table of GRO Results (Page 20)

Table of TPH (Si) banding (0.01) (Page 21)

GC-FID Chromatograms (Pages 22 to 37)

Table of VOC (HSA) Results (Pages 38 to 45)
Analytical and Deviating Sample Overview (Pages 46 to 47)
Table of Additional Report Notes (Page 48)

Table of Method Descriptions (Page 49)

Table of Report Notes (Page 50)

Table of Sample Descriptions (Appendix A Page 1 of 1)

On behalf of ] 7
ESG: (/ Lot Date of Issue: 15-May-2017
Tim Barnes Operations Director

Energy & Waste Services

Tests marked "M have been subcontracted to another laboratory.
Where samples have been flagged as deviant on the Analytical and Deviating Sample Overview, for any reason, the
data may not be representative of the sample at the point of sampling and the validity of the data may be affected.
ESG accepts no responsibility for any sampling not carried out by our personnel.

Where individual results are flagged see report notes for status.
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Polycyclic Aromatic Hydrocarbons

GC/MS (SIM)
Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip
Sample Details: BH1 Job Number: W24 0585
LIMS ID Number: EX1792169 Date Booked in: 05-May-17
QC Batch Number: 170320 Date Extracted: 10-May-17
Quantitation File: Initial Calibration Date Analysed: 10-May-17
Directory: \051017MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle
UKAS accredited?: Yes
Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 2.66 0.031 94
Acenaphthylene 208-96-8 - < 0.010 -
Acenaphthene 83-32-9 3.81 0.051 99
Fluorene 86-73-7 4.14 0.016 94
Phenanthrene 85-01-8 4.84 0.043 98
Anthracene 120-12-7 4.88 0.011 90
Fluoranthene 206-44-0 6.00 0.022 85
Pyrene 129-00-0 6.00 0.023 81
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[k]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.287 -
"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 102 2-Fluorobiphenyl 61
Acenaphthene-d10 102 Terphenyl-d14 62
Phenanthrene-d10 101
Chrysene-d12 90
Perylene-d12 83

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
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Polycyclic Aromatic Hydrocarbons

GC/MS (SIM)

Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip

Sample Details: BH2 Job Number: w24 0585
LIMS ID Number: EX1792170 Date Booked in: 05-May-17
QC Batch Number: 170320 Date Extracted: 10-May-17
Quantitation File: Initial Calibration Date Analysed: 10-May-17
Directory: \051017MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle

UKAS accredited?: Yes

Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 - < 0.020 -
Acenaphthylene 208-96-8 - < 0.010 -
Acenaphthene 83-32-9 - < 0.010 -
Fluorene 86-73-7 - < 0.010 -
Phenanthrene 85-01-8 - < 0.010 -
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 - < 0.010 -
Pyrene 129-00-0 - < 0.010 -
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[k]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.170 -

"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 100 2-Fluorobiphenyl 80
Acenaphthene-d10 101 Terphenyl-d14 76
Phenanthrene-d10 101

Chrysene-d12 93

Perylene-d12 87

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
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Polycyclic Aromatic Hydrocarbons

GC/MS (SIM)
Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip
Sample Details: BH3 Job Number: W24 0585
LIMS ID Number: EX1792171 Date Booked in: 05-May-17
QC Batch Number: 170320 Date Extracted: 10-May-17
Quantitation File: Initial Calibration Date Analysed: 10-May-17
Directory: \051017MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle
UKAS accredited?: Yes
Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 - < 0.020 -
Acenaphthylene 208-96-8 - < 0.010 -
Acenaphthene 83-32-9 - < 0.010 -
Fluorene 86-73-7 - < 0.010 -
Phenanthrene 85-01-8 4.84 0.022 97
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 5.99 0.016 71
Pyrene 129-00-0 5.99 0.017 67
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[Kk]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.195 -
"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 106 2-Fluorobiphenyl 81
Acenaphthene-d10 106 Terphenyl-d14 71
Phenanthrene-d10 106
Chrysene-d12 97
Perylene-d12 88

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
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Polycyclic Aromatic Hydrocarbons

GC/MS (SIM)
Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip
Sample Details: BH4 Job Number: w24 0585
LIMS ID Number: EX1792172 Date Booked in: 05-May-17
QC Batch Number: 170320 Date Extracted: 10-May-17
Quantitation File: Initial Calibration Date Analysed: 11-May-17
Directory: \051017MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle
UKAS accredited?: Yes
Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 - < 0.020 -
Acenaphthylene 208-96-8 - < 0.010 -
Acenaphthene 83-32-9 - < 0.010 -
Fluorene 86-73-7 - < 0.010 -
Phenanthrene 85-01-8 4.84 0.012 96
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 - < 0.010 -
Pyrene 129-00-0 - < 0.010 -
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[k]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - <0.172 -
"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 105 2-Fluorobiphenyl 80
Acenaphthene-d10 106 Terphenyl-d14 67
Phenanthrene-d10 106
Chrysene-d12 92
Perylene-d12 84

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
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Polycyclic Aromatic Hydrocarbons

GC/MS (SIM)
Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip
Sample Details: BH5 Job Number: W24 0585
LIMS ID Number: EX1792173 Date Booked in: 05-May-17
QC Batch Number: 170320 Date Extracted: 10-May-17
Quantitation File: Initial Calibration Date Analysed: 11-May-17
Directory: \051017MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle
UKAS accredited?: Yes
Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 - < 0.020 -
Acenaphthylene 208-96-8 - < 0.010 -
Acenaphthene 83-32-9 - < 0.010 -
Fluorene 86-73-7 - < 0.010 -
Phenanthrene 85-01-8 4.84 0.011 97
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 - < 0.010 -
Pyrene 129-00-0 - < 0.010 -
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[k]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.171 -
"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 94 2-Fluorobiphenyl 85
Acenaphthene-d10 97 Terphenyl-d14 75
Phenanthrene-d10 97
Chrysene-d12 88
Perylene-d12 83

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
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Polycyclic Aromatic Hydrocarbons

GC/MS (SIM)

Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip

Sample Details: BH6 Job Number: w24 0585
LIMS ID Number: EX1792174 Date Booked in: 05-May-17
QC Batch Number: 170320 Date Extracted: 10-May-17
Quantitation File: Initial Calibration Date Analysed: 11-May-17
Directory: \051017MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle

UKAS accredited?: Yes

Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 - < 0.020 -
Acenaphthylene 208-96-8 - < 0.010 -
Acenaphthene 83-32-9 - < 0.010 -
Fluorene 86-73-7 - < 0.010 -
Phenanthrene 85-01-8 - < 0.010 -
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 - < 0.010 -
Pyrene 129-00-0 - < 0.010 -
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[k]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.170 -

"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 99 2-Fluorobiphenyl 92
Acenaphthene-d10 101 Terphenyl-d14 77
Phenanthrene-d10 100

Chrysene-d12 88

Perylene-d12 82

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
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Polycyclic Aromatic Hydrocarbons

GC/MS (SIM)

Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip

Sample Details: WASW1 Job Number: W24 0585
LIMS ID Number: EX1792175 Date Booked in: 05-May-17
QC Batch Number: 170320 Date Extracted: 10-May-17
Quantitation File: Initial Calibration Date Analysed: 11-May-17
Directory: \051017MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle

UKAS accredited?: Yes

Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 2.66 0.030 96
Acenaphthylene 208-96-8 3.70 0.019 93
Acenaphthene 83-32-9 3.81 0.014 99
Fluorene 86-73-7 - < 0.010 -
Phenanthrene 85-01-8 - < 0.010 -
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 6.00 0.012 72
Pyrene 129-00-0 6.00 0.012 68
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[k]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.197 -

"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 112 2-Fluorobiphenyl 76
Acenaphthene-d10 113 Terphenyl-d14 68
Phenanthrene-d10 114

Chrysene-d12 108

Perylene-d12 103

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
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Polycyclic Aromatic Hydrocarbons

GC/MS (SIM)
Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip
Sample Details: WASW?2 Job Number: W24 0585
LIMS ID Number: EX1792176 Date Booked in: 05-May-17
QC Batch Number: 170320 Date Extracted: 10-May-17
Quantitation File: Initial Calibration Date Analysed: 11-May-17
Directory: \051017MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle
UKAS accredited?: Yes
Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 2.66 0.094 97
Acenaphthylene 208-96-8 3.70 0.058 97
Acenaphthene 83-32-9 3.81 0.036 86
Fluorene 86-73-7 4.14 0.019 83
Phenanthrene 85-01-8 4.84 0.012 78
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 5.99 0.011 84
Pyrene 129-00-0 5.99 0.011 79
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[Kk]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.331 -
"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 97 2-Fluorobiphenyl 87
Acenaphthene-d10 99 Terphenyl-d14 73
Phenanthrene-d10 101
Chrysene-d12 92
Perylene-d12 87

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.

Page 11 of 50

EXR/240585 Ver. 1




| J9A G8S0ve/dX3

*snje)s Joj sajou Jodal oas pabbeyy ale s)nsal [enpIAIpUl SI8YA

06 Jo z| abed

pajeidiaul Ajlenuew usaq sey Jii % 12y} S8jousp Al
‘siseq jyblom Jom e uo payodal aie SuoeUsdU0D

v6 y1p-IAusydia G6l Z1p-ausjhiad
zl Jousydowoiqu1-9'%'Z 111 ZlLp-ausshiyd
€6 [Ausydiqoion|4-g LZL 0l p-auaiyjueusyd
08 GP-8UdZUBqOIN ¥9l 01 p-euayydeusoy
[3 Gp-jousyd 651 gp-eusjeyydeN
2 lousydoJon|4-g 05} 7P-8UdZuaqoIo|ydId-1'|L
29y % sareboling valY % spJlepueis [eulalu|
- 0G00 > - L-20-161 8UBU0I0D
- 2000 > - Z-v2-161 auslAiad[i'yBJozusg
- 2000 > - €-0/-€G ausoelyjuely‘elozuaqiqg
- 2000 > - G-6£-€61 auaIAd[po-¢Z | Jouspu
- 2000 > - 8-2£-0S auaJAdleJozuag
- 2000 > - 6-80-.02 susyjuelonpJozueg
- 2000 > - 2-66-G0Z auayjuelonjqjozueg
- 2000 > - 0-¥8-/11 ajeleyiydifoo-u-Ig
- G000 > - 1-18-LL1L ajeleyyd(AxayiAui3-z)siq
- anN - L-76-16 8UIpIZUsqoIo|ydId-£e
- 2000 > - 6-10-8LC ENER )
- 2000 > - €-GG-9G auaoelyjue[elozueg
- G000 > - /-89-G8 ajeleyydifizusqgifing
- 2000 > - 0-00-6Z} aualkd
- 2000 > - 0-¥-902 ausyjue.on|4
- 5000 > - Tv.1¥8 ayeleyydifing-u-1g
- 2000 > - 1-21-02Z) auBdBIYIUY
- 2000 > - 8-10-G8 susiyjueuayd
- 0500 > - G-98-/8 lousydoJojyoejusd
- G000 > - L-¥/-8L1 BUdZUaqoJojyoexaH
- 5000 > - €-GG-L01 Jayye|Ausyd-jAusydowoig-
- 5000 > - 9-0€-98 aujwelAusydiposonN-N
- G000 > - 9-10-001 8Ul|IUBOIIN-T
- 0500 > - 1-25-¥€S JousydiAyrew-z-o41uIg-9'y
- G000 > - €-2/-G00. Jayye|Ausyd-Ausydo.olyd-
- 5000 > - 2-99-¥8 speleyydifuielg
- 2000 > - /-€/-98 auaion|4
- 5000 > - vl-lzl ausn|ojoNuIg-FZ
- 0500 > - /-20-001 [ousydosiN-1
- 5000 > - 6-v9-2El ueinjozuaqiq
- 0100 > - G-82-1G [ousydoniuia-v°z
[/6w
114 % uolleJuasuo)d 'Y #SVD spunodwo) 18hie]
N (N/A) 0dO \LLOD'L1Z1LG0 8114 endyAi0108.41Q
1 :1010e4 uonn|ig 0S/dd :1o1esado
G000 Jendniniy [puung -deg :poylaN 1x3
v/ JJaquinN yoreg 00O Jsjepn XLTRN

- 5000 > - Z-60-66 BUI[IUBOLIN-E
- 2000 > - 6-2£-€8 auayydeusdy
- 5000 > - 2-02-909 auan|ojouIa-9°z
- 5000 > - c-LL-LEl sjeleyyydiAylawiq
- 2000 > - 8-96-802 ausAyydeusoy
- 5000 > - v-¥/-88 SUI[IUBONIN-Z
- 2000 > - 8-¥8-101 Jayje |Auaydig
- 2000 > - ¥-25-26 [Auaydig
- 2000 > - /-8G-16 ausjeyydeuoiolyd-g
- 0200 > - ¥-G6-G6 lousydolo|you | -G''Z
- 0200 > - 2-90-88 jousydolo|you1-9'yZ
- G000 > - v-1v-11 auaipejuadojoAooiojyoexsH
- 2000 > - 0-21-06 ausleyydeulAye -1
- 2000 > - 9-/G-16 aualeyydeujAuye|N-g
- G000 > - /-0G-6G lousydjAyiew-¢-010|yo-t
- G000 > - €-89-/8 SUSIPEINGOIO|YOEXSH
- 5000 > - 8-/¥-901 aul|lueoJo|yd-f
- 0200 > - 6-87-901 lousydolo|yd-
- 2000 > - €-02-16 ausleyydeN
- 5000 > - 1-28-021 2UdZUdqOIO|YdU | -H'Z )
- 0200 > - z-€8-0Z1 JousydoJolydia-+'z
- G000 > - L-16-LLL aueyaw(AxoyleoIo|yd-z)siq
- 0010 > - 0-G8-G9 pIoy olo0zuag
- 0200 > - 6-/9-G0| lousydiylewna-v'z
- 0200 > - G-G/-88 lousydoniN-Z
- 5000 > - 1-6G-8. auoJoydos|
- 5000 > - €-G6-86 BUDSZUBCONIN
- 0200 > - S-v¥-901/-6€-801 JouaydiAuleN-1 % -€
- G000 > - /%9129 aujwelfdosd-u-1p-0SoIN-N
- 5000 > - 1-21-19 SUBU}90.0|yoeXSH
- 5000 > - 1-09-801 Jayya(|Adoadosioio|yd-z)siq
- 5000 > - /-8%-G6 JousydjAupN-Z
- 5000 > - 1-0G-G6 8UdZUaqo.o|YdId-ZL
- G000 > - 9-1G-001 loyode Azuag
- 5000 > - /-9¥-901 8U9zUaqo.0|ydId-'|
- G000 > - L-€2-LYS 8U8ZUB8qoIo|YdId-€}
- 0200 > - 8-/G-G6 lousydoJo|yd-g
- G000 > - a2 Jayie(lAyyeololyd-z)siq
- 0200 > - 2-G6-801 jouayd

l/6w (unw)

114 % uollel1usasuo)d L'y #SVYD spunodwo) 186.1e]

LL-Ren-z1 ‘pasAeuy areq G8S0 ¥ZM JJaquinN qor

LL-RelN-zZL :pa1oelIx3 8red 69126.1X3 JlaquwinN dl SNIT

L1-ReN-G0 ‘ul paxoog ared LHE ‘s|releQ a|dwes

ON :¢Palipaldde SYHN

spunodwo) 21uebIO 3|11.|OA-1WIS

di1 J9UIN LINGOYLE-LLMN :UoliAUT [loquiey

:S|lelaq 8llS pue Jswoisnd




| J9A G8S0ve/dX3

*snje)s Joj sajou Jodal oas pabbeyy ale s)nsal [enpIAIpUl SI8YA

06 Jo ¢ abed

pajeidiaul Ajlenuew usaq sey Jii % 12y} S8jousp Al
‘siseq jyblom Jom e uo payodal aie SuoeUsdU0D

Lol y1p-IAusydia 191 Z1p-ausjhiad
68 Jousydowoiqu1-9'%'Z 8G1 ziLp-aussfiyd
€6 [Ausydiqoion|4-g LGl 0l p-auaiyjueusyd
08 GP-8UdZUBqOIN vyl 01 p-euayydeusoy
e Gp-jousyd orl gp-eusjeyydeN
El4 lousydoJon|4-g cel 7P-8UdZuaqoIo|ydId-1'|L
29y % sareboling valY % spJlepueis [eulalu|
- 0G00 > - L-20-161 8UBU0I0D
- 2000 > - Z-v2-161 auslAiad[i'yBJozusg
- 2000 > - €-0/-€G ausoelyjuely‘elozuaqiqg
- 2000 > - G-6£-€61 auaIAd[po-¢Z | Jouspu
- 2000 > - 8-2£-0S auaJAdleJozuag
- 2000 > - 6-80-.02 susyjuelonpJozueg
- 2000 > - 2-66-G0Z auayjuelonjqjozueg
- 2000 > - 0-¥8-/11 ajeleyiydifoo-u-Ig
- G000 > - 1-18-LL1L ajeleyyd(AxayiAui3-z)siq
- anN - L-76-16 8UIpIZUsqoIo|ydId-£e
- 2000 > - 6-10-8LC ENER )
- 2000 > - €-GG-9G auaoelyjue[elozueg
- G000 > - /-89-G8 ajeleyydifizusqgifing
- 2000 > - 0-00-6Z} aualkd
- 2000 > - 0-¥-902 ausyjue.on|4
- 5000 > - Tv.1¥8 ayeleyydifing-u-1g
- 2000 > - 1-21-02Z) auBdBIYIUY
- 2000 > - 8-10-G8 susiyjueuayd
- 0500 > - G-98-/8 lousydoJojyoejusd
- G000 > - L-¥/-8L1 BUdZUaqoJojyoexaH
- 5000 > - €-GG-L01 Jayye|Ausyd-jAusydowoig-
- 5000 > - 9-0€-98 aujwelAusydiposonN-N
- G000 > - 9-10-001 8Ul|IUBOIIN-T
- 0500 > - 1-25-¥€S JousydiAyrew-z-o41uIg-9'y
- G000 > - €-2/-G00. Jayye|Ausyd-Ausydo.olyd-
- 5000 > - 2-99-¥8 speleyydifuielg
- 2000 > - /-€/-98 auaion|4
- 5000 > - vl-lzl ausn|ojoNuIg-FZ
- 0500 > - /-20-001 [ousydosiN-1
- 5000 > - 6-v9-2El ueinjozuaqiq
- 0100 > - G-82-1G [ousydoniuia-v°z
[/6w
114 % uolleJuasuo)d 'Y #SVD spunodwo) 18hie]
N (N/A) 0dO \LLOD'L1Z1LG0 8114 endyAi0108.41Q
1 :1010e4 uonn|ig 0S/dd :1o1esado
G000 Jendniniy [puung -deg :poylaN 1x3
v/ JJaquinN yoreg 00O Jsjepn XLTRN

- 5000 > - Z-60-66 BUI[IUBOLIN-E
- 2000 > - 6-2£-€8 auayydeusdy
- 5000 > - 2-02-909 auan|ojouIa-9°z
- G000 > - c-LL-Lgl sjeleyyydiAylowiq
- 2000 > - 8-96-802 ausAyydeusoy
- 5000 > - v-¥/-88 SUI[IUBONIN-Z
- 2000 > - 8-¥8-101 Jayje |Auaydig
- 2000 > - ¥-25-26 [Auaydig
- 2000 > - /-8G-16 ausjeyydeuoiolyd-g
- 0200 > - ¥-G6-G6 lousydolo|you | -G''Z
- 0200 > - 2-90-88 jousydolo|you1-9'yZ
- G000 > - v-1v-11 auaipejuadojoAooiojyoexsH
- 2000 > - 0-21-06 ausleyydeulAye -1
- 2000 > - 9-/G-16 aualeyydeujAuye|N-g
- G000 > - /-0G-6G lousydjAyiew-¢-010|yo-t
- G000 > - €-89-/8 SUSIPEINGOIO|YOEXSH
- 5000 > - 8-/¥-901 aul|lueoJo|yd-f
- 0200 > - 6-87-901 lousydolo|yd-
- 2000 > - €-02-16 ausleyydeN
- 5000 > - 1-28-021 2UdZUdqOIO|YdU | -H'Z )
- 0200 > - z-€8-0Z1 JousydoJolydia-+'z
- G000 > - L-16-LLL aueyaw(AxoyleoIo|yd-z)siq
- 0010 > - 0-G8-G9 pIoy olo0zuag
- 0200 > - 6-/9-G0| lousydiylewna-v'z
- 0200 > - G-G/-88 lousydoniN-Z
- 5000 > - 1-6G-8. auoJoydos|
- 5000 > - €-G6-86 BUDSZUBCONIN
- 0200 > - S-v¥-901/-6€-801 JouaydiAuleN-1 % -€
- G000 > - /%9129 aujwelfdosd-u-1p-0SoIN-N
- 5000 > - 1-21-19 SUBU}90.0|yoeXSH
- 5000 > - 1-09-801 Jayya(|Adoadosioio|yd-z)siq
- 5000 > - /-8%-G6 JousydjAupN-Z
- 5000 > - 1-0G-G6 8UdZUaqo.o|YdId-ZL
- G000 > - 9-1G-001 loyode Azuag
- 5000 > - /-9¥-901 8U9zUaqo.0|ydId-'|
- G000 > - L-€2-LYS 8U8ZUB8qoIo|YdId-€}
- 0200 > - 8-/G-G6 lousydoJo|yd-g
- G000 > - a2 Jayie(lAyyeololyd-z)siq
- 0200 > - 2-G6-801 jouayd

l/6w (unw)

114 % uollel1usasuo)d L'y #SVYD spunodwo) 186.1e]

LL-Ren-z1 ‘pasAeuy areq G8S0 ¥ZM JJaquinN qor

LL-RelN-zZL :pa1oelIx3 8red 0/1261X3 JlaquwinN dl SNIT

L1-ReN-G0 ‘ul paxoog ared ZHg ‘s|releQ a|dwes

ON :¢Palipaldde SYHN

spunodwo) 21uebIO 3|11.|OA-1WIS

di1 J9UIN LINGOYLE-LLMN :UoliAUT [loquiey

:S|lelaq 8llS pue Jswoisnd




| J9A G8S0ve/dX3

*snje)s Joj sajou Jodal oas pabbeyy ale s)nsal [enpIAIpUl SI8YA

05 J0 ¥| abed

pajeidiaul Ajlenuew usaq sey Jii % 12y} S8jousp Al
‘siseq jyblom Jom e uo payodal aie SuoeUsdU0D

Z01 y1p-IAusydia 0Gl Z1p-ausjhiad
96 Jousydowoiqu1-9'%'Z 7Sl Z1p-ausshiyd
G6 [Ausydiqoion|4-g 9G1 0l p-auaiyjueusyd
18 GP-8UdZUBqOIN 0Gl 01 p-euayydeusoy
1€ Gp-jousyd Sl gp-eusjeyydeN
LS louaydoion|4-z /€1 7P-8UdZuaqoIo|ydId-1'|L
29y % sareboling valY % spJlepueis [eulalu|
- 0G00 > - L-20-161 8UBU0I0D
- 2000 > - Z-v2-161 auslAiad[i'yBJozusg
- 2000 > - €-0/-€G ausoelyjuely‘elozuaqiqg
- 2000 > - G-6£-€61 auaIAd[po-¢Z | Jouspu
- 2000 > - 8-2£-0S auaJAdleJozuag
- 2000 > - 6-80-.02 susyjuelonpJozueg
- 2000 > - 2-66-G0Z auayjuelonjqjozueg
- 2000 > - 0-¥8-/11 ajeleyiydifoo-u-Ig
- G000 > - 1-18-LL1L ajeleyyd(AxayiAui3-z)siq
- anN - L-76-16 8UIpIZUsqoIo|ydId-£e
- 2000 > - 6-10-8LC ENER )
- 2000 > - €-GG-9G auaoelyjue[elozueg
- G000 > - /-89-G8 ajeleyydifizusqgifing
- 2000 > - 0-00-6Z} aualkd
- 2000 > - 0-¥-902 ausyjue.on|4
- 5000 > - Tv.1¥8 ayeleyydifing-u-1g
- 2000 > - 1-21-02Z) auBdBIYIUY
- 2000 > - 8-10-G8 susiyjueuayd
- 0500 > - G-98-/8 lousydoJojyoejusd
- G000 > - L-¥/-8L1 BUdZUaqoJojyoexaH
- 5000 > - €-GG-L01 Jayye|Ausyd-jAusydowoig-
- 5000 > - 9-0€-98 aujwelAusydiposonN-N
- G000 > - 9-10-001 8Ul|IUBOIIN-T
- 0500 > - 1-25-¥€S JousydiAyrew-z-o41uIg-9'y
- G000 > - €-2/-G00. Jayye|Ausyd-Ausydo.olyd-
- 5000 > - 2-99-¥8 speleyydifuielg
- 2000 > - /-€/-98 auaion|4
- 5000 > - vl-lzl ausn|ojoNuIg-FZ
- 0500 > - /-20-001 [ousydosiN-1
- 5000 > - 6-v9-2El ueinjozuaqiq
- 0100 > - G-82-1G [ousydoniuia-v°z
[/6w
114 % uolleJuasuo)d 'Y #SVD spunodwo) 18hie]
N (N/A) 0dO \LLOD'L1Z1LG0 8114 endyAi0108.41Q
1 :1010e4 uonn|ig 0S/dd :1o1esado
G000 Jendniniy [puung -deg :poylaN 1x3
v/ JJaquinN yoreg 00O Jsjepn XLTRN

- 5000 > - Z-60-66 BUI[IUBOLIN-E
- 2000 > - 6-2£-€8 auayydeusdy
- 5000 > - 2-02-909 auan|ojouIa-9°z
- G000 > - c-LL-Lgl sjeleyyydiAylowiq
- 2000 > - 8-96-802 ausAyydeusoy
- 5000 > - v-¥/-88 SUI[IUBONIN-Z
- 2000 > - 8-¥8-101 Jayje |Auaydig
- 2000 > - ¥-25-26 [Auaydig
- 2000 > - /-8G-16 ausjeyydeuoiolyd-g
- 0200 > - ¥-G6-G6 lousydolo|you | -G''Z
- 0200 > - 2-90-88 jousydolo|you1-9'yZ
- G000 > - v-1v-11 auaipejuadojoAooiojyoexsH
- 2000 > - 0-21-06 ausleyydeulAye -1
- 2000 > - 9-/G-16 aualeyydeujAuye|N-g
- G000 > - /-0G-6G lousydjAyiew-¢-010|yo-t
- G000 > - €-89-/8 SUSIPEINGOIO|YOEXSH
- 5000 > - 8-/¥-901 aul|lueoJo|yd-f
- 0200 > - 6-87-901 lousydolo|yd-
- 2000 > - €-02-16 ausleyydeN
- 5000 > - 1-28-021 2UdZUdqOIO|YdU | -H'Z )
- 0200 > - z-€8-0Z1 JousydoJolydia-+'z
- G000 > - L-16-LLL aueyaw(AxoyleoIo|yd-z)siq
- 0010 > - 0-G8-G9 pIoy olo0zuag
- 0200 > - 6-/9-G0| lousydiylewna-v'z
- 0200 > - G-G/-88 lousydoniN-Z
- 5000 > - 1-6G-8. auoJoydos|
- 5000 > - €-G6-86 BUDSZUBCONIN
- 0200 > - S-v¥-901/-6€-801 JouaydiAuleN-1 % -€
- G000 > - /%9129 aujwelfdosd-u-1p-0SoIN-N
- 5000 > - 1-21-19 SUBU}90.0|yoeXSH
- 5000 > - 1-09-801 Jayya(|Adoadosioio|yd-z)siq
- 5000 > - /-8%-G6 JousydjAupN-Z
- 5000 > - 1-0G-G6 8UdZUaqo.o|YdId-ZL
- G000 > - 9-1G-001 loyode Azuag
- 5000 > - /-9¥-901 8U9zUaqo.0|ydId-'|
- G000 > - L-€2-LYS 8U8ZUB8qoIo|YdId-€}
- 0200 > - 8-/G-G6 lousydoJo|yd-g
- G000 > - a2 Jayie(lAyyeololyd-z)siq
- 0200 > - 2-G6-801 jouayd

l/6w (unw)

114 % uollel1usasuo)d L'y #SVYD spunodwo) 186.1e]

LL-Ren-z1 ‘pasAeuy areq G8S0 ¥ZM JJaquinN qor

LL-RelN-zZL :pa1oelIx3 8red L212621X3 JlaquwinN dl SNIT

L1-ReN-G0 ‘ul paxoog ared €Hdg ‘s|releQ a|dwes

ON :¢Palipaldde SYHN

spunodwo) 21uebIO 3|11.|OA-1WIS

di1 J9UIN LINGOYLE-LLMN :UoliAUT [loquiey

:S|lelaq 8llS pue Jswoisnd




| J9A G8S0ve/dX3

*snje)s Joj sajou Jodal oas pabbeyy ale s)nsal [enpIAIpUl SI8YA

05 J0 G| abed

pajeidiaul Ajlenuew usaq sey Jii % 12y} S8jousp Al
‘siseq jyblom Jom e uo payodal aie SuoeUsdU0D

Z01 y1p-IAusydia €61 Z1p-ausjhiad
€8 Jousydowoiqu1-9'%'Z G/L Z1p-ausshiyd
26 [Ausydiqoion|4-g 091 0l p-auaiyjueusyd
6. GP-8UdZUBqOIN €6l 01 p-euayydeusoy
62 Gp-jousyd orl gp-eusjeyydeN
[44 lousydoJon|4-g orl 7P-8UdZuaqoIo|ydId-1'|L
29y % sareboling valY % spJlepueis [eulalu|
- 0G00 > - L-20-161 8UBU0I0D
- 2000 > - Z-v2-161 auslAiad[i'yBJozusg
- 2000 > - €-0/-€G ausoelyjuely‘elozuaqiqg
- 2000 > - G-6£-€61 auaIAd[po-¢Z | Jouspu
- 2000 > - 8-2£-0S auaJAdleJozuag
- 2000 > - 6-80-.02 susyjuelonpJozueg
- 2000 > - 2-66-G0Z auayjuelonjqjozueg
- 2000 > - 0-¥8-/11 ajeleyiydifoo-u-Ig
- G000 > - 1-18-LL1L ajeleyyd(AxayiAui3-z)siq
- anN - L-76-16 8UIpIZUsqoIo|ydId-£e
- 2000 > - 6-10-8LC ENER )
- 2000 > - €-GG-9G auaoelyjue[elozueg
- G000 > - /-89-G8 ajeleyydifizusqgifing
- 2000 > - 0-00-6Z} aualkd
- 2000 > - 0-¥-902 ausyjue.on|4
- 5000 > - Tv.1¥8 ayeleyydifing-u-1g
- 2000 > - 1-21-02Z) auBdBIYIUY
- 2000 > - 8-10-G8 susiyjueuayd
- 0500 > - G-98-/8 lousydoJojyoejusd
- G000 > - L-¥/-8L1 BUdZUaqoJojyoexaH
- 5000 > - €-GG-L01 Jayye|Ausyd-jAusydowoig-
- 5000 > - 9-0€-98 aujwelAusydiposonN-N
- G000 > - 9-10-001 8Ul|IUBOIIN-T
- 0500 > - 1-25-¥€S JousydiAyrew-z-o41uIg-9'y
- G000 > - €-2/-G00. Jayye|Ausyd-Ausydo.olyd-
- 5000 > - 2-99-¥8 speleyydifuielg
- 2000 > - /-€/-98 auaion|4
- 5000 > - vl-lzl ausn|ojoNuIg-FZ
- 0500 > - /-20-001 [ousydosiN-1
- 5000 > - 6-v9-2El ueinjozuaqiq
- 0100 > - G-82-1G [ousydoniuia-v°z
[/6w
114 % uolleJuasuo)d 'Y #SVD spunodwo) 18hie]
N (N/A) 0dO \LLOD'L1Z1LG0 8114 endyAi0108.41Q
1 :1010e4 uonn|ig 0S/dd :1o1esado
G000 Jendniniy [puung -deg :poylaN 1x3
v/ JJaquinN yoreg 00O Jsjepn XLTRN

- 5000 > - Z-60-66 BUI[IUBOLIN-E
- 2000 > - 6-2£-€8 auayydeusdy
- 5000 > - 2-02-909 auan|ojouIa-9°z
- G000 > - c-LL-Lgl sjeleyyydiAylowiq
- 2000 > - 8-96-802 ausAyydeusoy
- 5000 > - v-¥/-88 SUI[IUBONIN-Z
- 2000 > - 8-¥8-101 Jayje |Auaydig
- 2000 > - ¥-25-26 [Auaydig
- 2000 > - /-8G-16 ausjeyydeuoiolyd-g
- 0200 > - ¥-G6-G6 lousydolo|you | -G''Z
- 0200 > - 2-90-88 jousydolo|you1-9'yZ
- G000 > - v-1v-11 auaipejuadojoAooiojyoexsH
- 2000 > - 0-21-06 ausleyydeulAye -1
- 2000 > - 9-/G-16 aualeyydeujAuye|N-g
- G000 > - /-0G-6G lousydjAyiew-¢-010|yo-t
- G000 > - €-89-/8 SUSIPEINGOIO|YOEXSH
- 5000 > - 8-/¥-901 aul|lueoJo|yd-f
- 0200 > - 6-87-901 lousydolo|yd-
- 2000 > - €-02-16 ausleyydeN
- 5000 > - 1-28-021 2UdZUdqOIO|YdU | -H'Z )
- 0200 > - z-€8-0Z1 JousydoJolydia-+'z
- G000 > - L-16-LLL aueyaw(AxoyleoIo|yd-z)siq
- 0010 > - 0-G8-G9 pIoy olo0zuag
- 0200 > - 6-/9-G0| lousydiylewna-v'z
- 0200 > - G-G/-88 lousydoniN-Z
- 5000 > - 1-6G-8. auoJoydos|
- 5000 > - €-G6-86 BUDSZUBCONIN
- 0200 > - S-v¥-901/-6€-801 JouaydiAuleN-1 % -€
- G000 > - /%9129 aujwelfdosd-u-1p-0SoIN-N
- 5000 > - 1-21-19 SUBU}90.0|yoeXSH
- 5000 > - 1-09-801 Jayya(|Adoadosioio|yd-z)siq
- 5000 > - /-8%-G6 JousydjAupN-Z
- 5000 > - 1-0G-G6 8UdZUaqo.o|YdId-ZL
- G000 > - 9-1G-001 loyode Azuag
- 5000 > - /-9¥-901 8U9zUaqo.0|ydId-'|
- G000 > - L-€2-LYS 8U8ZUB8qoIo|YdId-€}
- 0200 > - 8-/G-G6 lousydoJo|yd-g
- G000 > - a2 Jayie(lAyyeololyd-z)siq
- 0200 > - 2-G6-801 jouayd

l/6w (unw)

114 % uollel1usasuo)d L'y #SVYD spunodwo) 186.1e]

LL-Ren-z1 ‘pasAeuy areq G850 ¥ZM JJaquinN qor

LL-RelN-zZL :pa1oelIx3 8red 2.12641X3 JlaquwinN dl SNIT

L1-ReN-G0 ‘ul paxoog ared yHg ‘s|releQ a|dwes

ON :¢Palipaldde SYHN

spunodwo) 21uebIO 3|11.|OA-1WIS

di1 J9UIN LINGOYLE-LLMN :UoliAUT [loquiey

:S|lelaq 8llS pue Jswoisnd




| J9A G8S0ve/dX3

*snje)s Joj sajou Jodal oas pabbeyy ale s)nsal [enpIAIpUl SI8YA

05 J0 9} abed

pajeidiaul Ajlenuew usaq sey Jii % 12y} S8Jousp Al
‘siseq Jyblom Jom e uo payodal aie SuoeusdU0D

16 y1p-IAusydia /Gl Z1p-ausjhiad
2 Jousydowoiqu1-9'%'Z LGl Z1p-ausshiyd
G6 [Ausydiqoion|4-g i 0l p-auaiyjueusyd
¥8 GP-8UdZUBqOIN 8¢cl 01 p-euayydeusoy
anN Gp-jouayd 9cl gp-eusjeyydeN
L lousydoJon|4-g 0cl 7P-8UdZuaqoIo|ydId-1'|L
29y % sareboling valY % spJlepueis [eulalu|
- 0G00 > - L-20-161 8UBU0I0D
- 2000 > - Z-v2-161 auslAiad[i'yBJozusg
- 2000 > - €-0/-€G ausoelyjuely‘elozuaqiqg
- 2000 > - G-6£-€61 auaIAd[po-¢Z | Jouspu
- 2000 > - 8-2£-0S auaJAdleJozuag
- 2000 > - 6-80-.02 susyjuelonpJozueg
- 2000 > - 2-66-G0Z auayjuelonjqjozueg
- 2000 > - 0-¥8-/11 ajeleyiydifoo-u-Ig
- G000 > - 1-18-LL1L ajeleyyd(AxayiAui3-z)siq
- anN - L-76-16 8UIpIZUsqoIo|ydId-£e
- 2000 > - 6-10-8LC ENER )
- 2000 > - €-GG-9G auaoelyjue[elozueg
- G000 > - /-89-G8 ajeleyydifizusqgifing
- 2000 > - 0-00-6Z} aualkd
- 2000 > - 0-¥-902 ausyjue.on|4
- 5000 > - Tv.1¥8 ayeleyydifing-u-1g
- 2000 > - 1-21-02Z) auBdBIYIUY
- 2000 > - 8-10-G8 susiyjueuayd
- 0500 > - G-98-/8 lousydoJojyoejusd
- G000 > - L-¥/-8L1 BUdZUaqoJojyoexaH
- 5000 > - €-GG-L01 Jayye|Ausyd-jAusydowoig-
- 5000 > - 9-0€-98 aujwelAusydiposonN-N
- G000 > - 9-10-001 8Ul|IUBOIIN-T
- 0500 > - 1-25-¥€S JousydiAyrew-z-o41uIg-9'y
- G000 > - €-2/-G00. Jayye|Ausyd-Ausydo.olyd-
- 5000 > - 2-99-¥8 speleyydifuielg
- 2000 > - /-€/-98 auaion|4
- 5000 > - vl-lzl ausn|ojoNuIg-FZ
- 0500 > - /-20-001 [ousydosiN-1
- 5000 > - 6-v9-2El ueinjozuaqiq
- 0100 > - G-82-1G [ousydoniuia-v°z
[/6w
114 % uolleJuasuo)d 'Y #SVD spunodwo) 18hie]
N (N/A) 0dO \LLOD'L1Z1LG0 8114 endyAi0108.41Q
1 :1010e4 uonn|ig 0S/dd :1o1esado
G000 Jendniniy [puung -deg :poylaN 1x3
v/ JJaquinN yoreg 00O Jsjepn XLTRN

- 5000 > - 2-60-66 BUI[IUBOLIN-E
- 2000 > - 6-2£-€8 auayydeusdy
- 5000 > - 2-02-909 auan|ojouIa-9°z
- G000 > - c-LL-Lgl sjeleyyydiAylowiq
- 2000 > - 8-96-802 ausAyydeusoy
- 5000 > - v-¥/-88 SUI[IUBONIN-Z
- 2000 > - 8-¥8-101 Jayje |Auaydig
- 2000 > - ¥-25-26 [Auaydig
- 2000 > - /-8G-16 ausjeyydeuoiolyd-g
- 0200 > - ¥-G6-G6 lousydolo|you | -G''Z
- 0200 > - 2-90-88 jousydolo|you1-9'yZ
- G000 > - v-1v-11 auaipejuadojoAooiojyoexsH
- 2000 > - 0-21-06 ausleyydeulAye -1
- 2000 > - 9-/G-16 aualeyydeujAuye|N-g
- G000 > - /-0G-6G lousydjAyiew-¢-010|yo-t
- G000 > - €-89-/8 SUSIPEINGOIO|YOEXSH
- 5000 > - 8-/¥-901 aul|lueoJo|yd-f
- 0200 > - 6-87-901 lousydolo|yd-
- 2000 > - €-02-16 ausleyydeN
- 5000 > - 1-28-021 2UdZUdqOIO|YdU | -H'Z )
- 0200 > - z-€8-0Z1 JousydoJolydia-+'z
- G000 > - L-16-LLL aueyaw(AxoyleoIo|yd-z)siq
- 0010 > - 0-G8-G9 pIoy olo0zuag
- 0200 > - 6-/9-G0| lousydiylewna-v'z
- 0200 > - G-G/-88 lousydoniN-Z
- 5000 > - 1-6G-8. auoJoydos|
- 5000 > - €-G6-86 BUDSZUBCONIN
- 0200 > - S-v¥-901/-6€-801 JouaydiAuleN-1 % -€
- G000 > - /%9129 aujwelfdosd-u-1p-0SoIN-N
- 5000 > - 1-21-19 SUBU}90.0|yoeXSH
- 5000 > - 1-09-801 Jayya(|Adoadosioio|yd-z)siq
- 5000 > - /-8%-G6 JousydjAupN-Z
- 5000 > - 1-0G-G6 8UdZUaqo.o|YdId-ZL
- G000 > - 9-1G-001 loyode Azuag
- 5000 > - /-9¥-901 8U9zUaqo.0|ydId-'|
- G000 > - L-€2-LYS 8U8ZUB8qoIo|YdId-€}
- 0200 > - 8-/G-G6 lousydoJo|yd-g
- G000 > - a2 Jayie(lAyyeololyd-z)siq
- 0200 > - 2-G6-801 jouayd

l/6w (unw)

114 % uollel1usasuo)d L'y #SVYD spunodwo) 186.1e]

LL-Ren-z1 ‘pasAeuy areq G850 ¥ZM JJaquinN qor

LL-RelN-zZL :pa1oelIx3 8red €/12641X3 JlaquwinN dl SNIT

L1-ReN-G0 ‘ul paxoog ared GHe ‘s|releQ a|dwes

ON :¢Palipaldde SYHN

spunodwo) 21uebIO 3|11.|OA-1WIS

di1 J9UIN LINGOYLE-LLMN :UoliAUT [loquiey

:S|lelaq 8llS pue Jswoisnd




| J9A G8S0ve/dX3

*snje)s Joj sajou Jodal oas pabbeyy ale s)nsal [enpIAIpUl SI8YA

06 Jo /| abed

pajeidiaul Ajlenuew usaq sey Jii % 12y} S8jousp Al
‘siseq jyblom Jom e uo payodal aie SuoeUsdU0D

S6 y1p-IAusydia 1GE Z1p-ausjhiad
6/ Jousydowoiqu1-9'%'Z X Z1p-ausshiyd
€6 [Ausydiqoion|4-g 9T 0l p-auaiyjueusyd
€8 GP-8UdZUBqOIN 91z 01 p-euayydeusoy
8z Gp-jousyd €0z gp-eusjeyydeN
1€ louaydoion|4-z Z61 7P-8UdZuaqoIo|ydId-1'|L
29y % sareboling valY % spJlepueis [eulalu|
- 0G00 > - L-20-161 8UBU0I0D
- 2000 > - Z-v2-161 auslAiad[i'yBJozusg
- 2000 > - €-0/-€G ausoelyjuely‘elozuaqiqg
- 2000 > - G-6£-€61 auaIAd[po-¢Z | Jouspu
- 2000 > - 8-2£-0S auaJAdleJozuag
- 2000 > - 6-80-.02 susyjuelonpJozueg
- 2000 > - 2-66-G0Z auayjuelonjqjozueg
- 2000 > - 0-¥8-/11 ajeleyiydifoo-u-Ig
- G000 > - 1-18-LL1L ajeleyyd(AxayiAui3-z)siq
- anN - L-76-16 8UIpIZUsqoIo|ydId-£e
- 2000 > - 6-10-8LC ENER )
- 2000 > - €-GG-9G auaoelyjue[elozueg
- G000 > - /-89-G8 ajeleyydifizusqgifing
- 2000 > - 0-00-6Z} aualkd
- 2000 > - 0-¥-902 ausyjue.on|4
- 5000 > - Tv.1¥8 ayeleyydifing-u-1g
- 2000 > - 1-21-02Z) auBdBIYIUY
- 2000 > - 8-10-G8 aualyueuayd
- 0500 > - G-98-/8 lousydoJojyoejusd
- G000 > - L-¥/-8L1 BUdZUaqoJojyoexaH
- 5000 > - €-GG-L01 Jayye|Ausyd-jAusydowoig-
- 5000 > - 9-0€-98 aujwelAusydiposonN-N
- G000 > - 9-10-001 8Ul|IUBOIIN-T
- 0500 > - 1-25-¥€S JousydiAyrew-z-o41uIg-9'y
- G000 > - €-2/-G00. Jayye|Ausyd-Ausydo.olyd-
- 5000 > - 2-99-¥8 speleyydifuielg
- 2000 > - /-€/-98 auaion|4
- 5000 > - vl-lzl auan|ojouIa-'Z
- 0500 > - /-20-001 [ousydosiN-1
- 5000 > - 6-v9-2€l ueinjozuaqiq
- 0100 > - G-82-1G [ousydoniuia-v°z
[/6w
114 % uolleJuasuo)d 'Y #SVD spunodwo) 18hie]
N (N/A) 0dO \LLOD'L1Z1LG0 8114 endyAi0108.41Q
1 :1010e4 uonn|ig 0S/dd :1o1esado
G000 Jendniniy [puung -deg :poylaN 1x3
v/ JJaquinN yoreg 00O Jsjepn XLTRN

- 5000 > - Z-60-66 BUI[IUBOLIN-E
- 2000 > - 6-2£-€8 auayydeusdy
- 5000 > - 2-02-909 auan|ojouIa-9°z
- G000 > - c-LL-Lgl sjeleyyydiAylowiq
- 2000 > - 8-96-802 ausAyydeusoy
- 5000 > - v-¥/-88 SUI[IUBONIN-Z
- 2000 > - 8-¥8-101 Jayje |Auaydig
- 2000 > - ¥-25-26 [Auaydig
- 2000 > - /-8G-16 ausjeyydeuoiolyd-g
- 0200 > - ¥-G6-G6 lousydolo|you | -G''Z
- 0200 > - 2-90-88 jousydolo|you1-9'yZ
- G000 > - v-1v-11 auaipejuadojoAooiojyoexsH
- 2000 > - 0-21-06 ausleyydeulAye -1
- 2000 > - 9-/G-16 aualeyydeujAuye|N-g
- G000 > - /-0G-6G lousydjAyiew-¢-010|yo-t
- G000 > - €-89-/8 SUSIPEINGOIO|YOEXSH
- 5000 > - 8-/¥-901 aul|lueoJo|yd-f
- 0200 > - 6-87-901 lousydolo|yd-
- 2000 > - €-02-16 ausleyydeN
- 5000 > - 1-28-021 2UdZUdqOIO|YdU | -H'Z )
- 0200 > - z-€8-0Z1 JousydoJolydia-+'z
- G000 > - L-16-LLL aueyaw(AxoyleoIo|yd-z)siq
- 0010 > - 0-G8-G9 pIoy olo0zuag
- 0200 > - 6-/9-G0| lousydiylewna-v'z
- 0200 > - G-G/-88 lousydoniN-Z
- 5000 > - 1-6G-8. auoJoydos|
- 5000 > - €-G6-86 BUDSZUBCONIN
- 0200 > - S-v¥-901/-6€-801 JouaydiAuleN-1 % -€
- G000 > - /%9129 aujwelfdosd-u-1p-0SoIN-N
- 5000 > - 1-21-19 SUBU}90.0|yoeXSH
- 5000 > - 1-09-801 Jayya(|Adoadosioio|yd-z)siq
- 5000 > - /-8%-G6 JousydjAupN-Z
- 5000 > - 1-0G-G6 8UdZUaqo.o|YdId-ZL
- G000 > - 9-1G-001 loyode Azuag
- 5000 > - /-9¥-901 8U9zUaqo.0|ydId-'|
- G000 > - L-€2-LYS 8U8ZUB8qoIo|YdId-€}
- 0200 > - 8-/G-G6 lousydoJo|yd-g
- G000 > - a2 Jayie(lAyyeololyd-z)siq
- 0200 > - 2-G6-801 jouayd

l/6w (unw)

114 % uollel1usasuo)d L'y #SVYD spunodwo) 186.1e]

LL-Ren-z1 ‘pasAeuy areq G8S0 ¥ZM JJaquinN qor

LL-RelN-zZL :pa1oelIx3 8red ¥212641X3 JlaquwinN dl SNIT

L1-ReN-G0 ‘ul paxoog ared 9Hg ‘s|releQ a|dwes

ON :¢Palipaldde SYHN

spunodwo) 21uebIO 3|11.|OA-1WIS

di1 J9UIN LINGOYLE-LLMN :UoliAUT [loquiey

:S|lelaq 8llS pue Jswoisnd




| J9A G8S0ve/dX3

*snje)s Joj sajou Jodal oas pabbeyy ale s)nsal [enpIAIpUl SI8YA

06 Jo 8| abed

pajeidiaul Ajlenuew usaq sey Jii % 12y} S8jousp Al
‘siseq jyblom Jom e uo payodal aie SuoeUsdU0D

68 y1p-IAusydia zlT Z1p-ausjhiad
56 Jousydowoiqu -9 y'Z X4 Z1p-ausshiyd
16 [Ausydiqoion|4-g 661 0l p-auaiyjueusyd
6. GP-8UdZUBqOIN g8l 01 p-euayydeusoy
9¢ Gp-jousyd G/l gp-eusjeyydeN
4 lousydoJon|4-g 65 7P-8UdZuaqoIo|ydId-1'|L
29y % sareboling valY % spJlepueis [eulalu|
- 0G00 > - L-20-161 8UBU0I0D
- 2000 > - Z-v2-161 auslAiad[i'yBJozusg
- 2000 > - €-0/-€G ausoelyjuely‘elozuaqiqg
- 2000 > - G-6£-€61 auaIAd[po-¢Z | Jouspu
- 2000 > - 8-2£-0S auaJAdleJozuag
- 2000 > - 6-80-.02 susyjuelonpJozueg
- 2000 > - 2-66-G0Z auayjuelonjqjozueg
- 2000 > - 0-¥8-/11 ajeleyiydifoo-u-Ig
- G000 > - 1-18-LL1L ajeleyyd(AxayiAui3-z)siq
- anN - L-76-16 8UIpIZUsqoIo|ydId-£e
- 2000 > - 6-10-8LC ENER )
- 2000 > - €-GG-9G auaoelyjue[elozueg
- G000 > - /-89-G8 ajeleyydifizusqgifing
- 2000 > - 0-00-6Z} aualkd
- 2000 > - 0-¥-902 ausyjue.on|4
- 5000 > - Tv.1¥8 ayeleyydifing-u-1g
- 2000 > - 1-21-02Z) auBdBIYIUY
- 2000 > - 8-10-G8 susiyjueuayd
- 0500 > - G-98-/8 lousydoJojyoejusd
- G000 > - L-¥/-8L1 BUdZUaqoJojyoexaH
- 5000 > - €-GG-L01 Jayye|Ausyd-jAusydowoig-
- 5000 > - 9-0€-98 aujwelAusydiposonN-N
- G000 > - 9-10-001 8Ul|IUBOIIN-T
- 0500 > - 1-25-¥€S JousydiAyrew-z-o41uIg-9'y
- G000 > - €-2/-G00. Jayye|Ausyd-Ausydo.olyd-
- 5000 > - 2-99-¥8 speleyydifuielg
- 2000 > - /-€/-98 auaion|4
- 5000 > - vl-lzl ausn|ojoNuIg-FZ
- 0500 > - /-20-001 [ousydosiN-1
- 5000 > - 6-v9-2El ueinjozuaqiq
- 0100 > - G-82-1G [ousydoniuia-v°z
[/6w
114 % uolleJuasuo)d 'Y #SVD spunodwo) 18hie]
N (N/A) 0dO \LLOD'L1Z1LG0 8114 endyAi0108.41Q
1 :1010e4 uonn|ig 0S/dd :1o1esado
G000 Jendniniy [puung -deg :poylaN 1x3
v/ JJaquinN yoreg 00O Jsjepn XLTRN

- 5000 > - Z-60-66 BUI[IUBOLIN-E
- 2000 > - 6-2£-€8 auayydeusdy
- 5000 > - 2-02-909 auan|ojouIa-9°z
- G000 > - c-LL-Lgl sjeleyyydiAylowiq
- 2000 > - 8-96-802 ausAyydeusoy
- 5000 > - v-¥/-88 SUI[IUBONIN-Z
- 2000 > - 8-¥8-101 Jayje |Auaydig
- 2000 > - ¥-25-26 [Auaydig
- 2000 > - /-8G-16 ausjeyydeuoiolyd-g
- 0200 > - ¥-G6-G6 lousydolo|you | -G''Z
- 0200 > - 2-90-88 jousydolo|you1-9'yZ
- G000 > - v-1v-11 auaipejuadojoAooiojyoexsH
- 2000 > - 0-21-06 ausleyydeulAye -1
- 2000 > - 9-/G-16 aualeyydeujAuye|N-g
- G000 > - /-0G-6G lousydjAyiew-¢-010|yo-t
- G000 > - €-89-/8 SUSIPEINGOIO|YOEXSH
- 5000 > - 8-/¥-901 aul|lueoJo|yd-f
- 0200 > - 6-87-901 lousydolo|yd-
- 2000 > - €-02-16 ausleyydeN
- 5000 > - 1-28-021 2UdZUdqOIO|YdU | -H'Z )
- 0200 > - z-€8-0Z1 JousydoJolydia-+'z
- G000 > - L-16-LLL aueyaw(AxoyleoIo|yd-z)siq
- 0010 > - 0-G8-G9 pIoy olo0zuag
- 0200 > - 6-/9-G0| lousydiylewna-v'z
- 0200 > - G-G/-88 lousydoniN-Z
- 5000 > - 1-6G-8. auoJoydos|
- 5000 > - €-G6-86 BUDSZUBCONIN
- 0200 > - S-v¥-901/-6€-801 JouaydiAuleN-1 % -€
- G000 > - /%9129 aujwelfdosd-u-1p-0SoIN-N
- 5000 > - 1-21-19 SUBU}90.0|yoeXSH
- 5000 > - 1-09-801 Jayya(|Adoadosioio|yd-z)siq
- 5000 > - /-8%-G6 JousydjAupN-Z
- 5000 > - 1-0G-G6 8UdZUaqo.o|YdId-ZL
- G000 > - 9-1G-001 loyode Azuag
- 5000 > - /-9¥-901 8U9zUaqo.0|ydId-'|
- G000 > - L-€2-LYS 8U8ZUB8qoIo|YdId-€}
- 0200 > - 8-/G-G6 lousydoJo|yd-g
- G000 > - a2 Jayie(lAyyeololyd-z)siq
- 0200 > - 2-G6-801 jouayd

l/6w (unw)

114 % uollel1usasuo)d L'y #SVYD spunodwo) 186.1e]

LL-Ren-z1 ‘pasAeuy areq G850 ¥ZM JJaquinN qor

LL-RelN-zZL :pa1oelIx3 8red G/12641X3 JlaquwinN dl SNIT

L1-ReN-G0 ‘ul paxoog ared LMSYM ‘s|releQ a|dwes

ON :¢Palipaldde SYHN

spunodwo) 21uebIO 3|11.|OA-1WIS

di1 J9UIN LINGOYLE-LLMN :UoliAUT [loquiey

:S|lelaq 8llS pue Jswoisnd




| J9A G8S0ve/dX3

*snje)s Joj sajou Jodal oas pabbeyy ale s)nsal [enpIAIpUl SI8YA

05 J0 61 9bed

pajeidiaul Ajlenuew usaq sey Jii % 12y} S8jousp Al
‘siseq jyblom Jom e uo payodal aie SuoeUsdU0D

z6 y1p-IAusydia 162 Z1p-ausjhiad
88 Jousydowoiqu1-9'%'Z Zve Z1p-ausshiyd
26 [Ausydiqoion|4-g 002 0l p-auaiyjueusyd
18 GP-8UdZUBqOIN v8l 01 p-euayydeusoy
e Gp-jousyd 0.1 gp-eusjeyydeN
(44 lousydoJon|4-g 291 7P-8UdZuaqoIo|ydId-1'|L
29y % sareboling valY % spJlepueis [eulalu|
- 0G00 > - L-20-161 8UBU0I0D
- 2000 > - Z-v2-161 auslAiad[i'yBJozusg
- 2000 > - €-0/-€G ausoelyjuely‘elozuaqiqg
- 2000 > - G-6£-€61 auaIAd[po-¢Z | Jouspu
- 2000 > - 8-2£-0S auaJAdleJozuag
- 2000 > - 6-80-.02 susyjuelonpJozueg
- 2000 > - 2-66-G0Z auayjuelonjqjozueg
- 2000 > - 0-¥8-/11 ajeleyiydifoo-u-Ig
- G000 > - 1-18-LL1L ajeleyyd(AxayiAui3-z)siq
- anN - L-76-16 8UIpIZUsqoIo|ydId-£e
- 2000 > - 6-10-8LC ENER )
- 2000 > - €-GG-9G auaoelyjue[elozueg
- G000 > - /-89-G8 ajeleyydifizusqgifing
- 2000 > - 0-00-6Z} aualkd
- 2000 > - 0-¥-902 ausyjue.on|4
- 5000 > - Tv.1¥8 ayeleyydifing-u-1g
- 2000 > - 1-21-02Z) auBdBIYIUY
- 2000 > - 8-10-G8 susiyjueuayd
- 0500 > - G-98-/8 lousydoJojyoejusd
- G000 > - L-¥/-8L1 BUdZUaqoJojyoexaH
- 5000 > - €-GG-L01 Jayye|Ausyd-jAusydowoig-
- 5000 > - 9-0€-98 aujwelAusydiposonN-N
- G000 > - 9-10-001 8Ul|IUBOIIN-T
- 0500 > - 1-25-¥€S JousydiAyrew-z-o41uIg-9'y
- G000 > - €-2/-G00. Jayye|Ausyd-Ausydo.olyd-
- 5000 > - 2-99-¥8 speleyydifuielg
- 2000 > - /-€/-98 auaion|4
- 5000 > - vl-lzl ausn|ojoNuIg-FZ
- 0500 > - /-20-001 [ousydosiN-1
- 5000 > - 6-v9-2El ueinjozuaqiq
- 0100 > - G-82-1G [ousydoniuia-v°z
[/6w
114 % uolleJuasuo)d 'Y #SVD spunodwo) 18hie]
N (N/A) 0dO \LLOD'L1Z1LG0 8114 endyAi0108.41Q
1 :1010e4 uonn|ig 0S/dd :1o1esado
G000 Jendniniy [puung -deg :poylaN 1x3
v/ JJaquinN yoreg 00O Jsjepn XLTRN

- 5000 > - Z-60-66 BUI[IUBOLIN-E
- 2000 > - 6-2£-€8 auayydeusdy
- 5000 > - 2-02-909 auan|ojouIa-9°z
- G000 > - c-LL-Lgl sjeleyyydiAylowiq
- 2000 > - 8-96-802 ausAyydeusoy
- 5000 > - v-¥/-88 SUI[IUBONIN-Z
- 2000 > - 8-¥8-101 Jayje |Auaydig
- 2000 > - ¥-25-26 [Auaydig
- 2000 > - /-8G-16 ausjeyydeuoiolyd-g
- 0200 > - ¥-G6-G6 lousydolo|you | -G''Z
- 0200 > - 2-90-88 jousydolo|you1-9'yZ
- G000 > - v-1v-11 auaipejuadojoAooiojyoexsH
- 2000 > - 0-21-06 ausleyydeulAye -1
- 2000 > - 9-/G-16 aualeyydeujAuye|N-g
- G000 > - /-0G-6G lousydjAyiew-¢-010|yo-t
- G000 > - €-89-/8 SUSIPEINGOIO|YOEXSH
- 5000 > - 8-/¥-901 aul|lueoJo|yd-f
- 0200 > - 6-87-901 lousydolo|yd-
- 2000 > - €-02-16 ausleyydeN
- 5000 > - 1-28-021 2UdZUdqOIO|YdU | -H'Z )
- 0200 > - z-€8-0Z1 JousydoJolydia-+'z
- G000 > - L-16-LLL aueyaw(AxoyleoIo|yd-z)siq
- 0010 > - 0-G8-G9 pIoy olo0zuag
- 0200 > - 6-/9-G0| lousydiylewna-v'z
- 0200 > - G-G/-88 lousydoniN-Z
- 5000 > - 1-6G-8. auoJoydos|
- 5000 > - €-G6-86 BUDSZUBCONIN
- 0200 > - S-v¥-901/-6€-801 JouaydiAuleN-1 % -€
- G000 > - /%9129 aujwelfdosd-u-1p-0SoIN-N
- 5000 > - 1-21-19 SUBU}90.0|yoeXSH
- 5000 > - 1-09-801 Jayya(|Adoadosioio|yd-z)siq
- 5000 > - /-8%-G6 JousydjAupN-Z
- 5000 > - 1-0G-G6 8UdZUaqo.o|YdId-ZL
- G000 > - 9-1G-001 loyode Azuag
- 5000 > - /-9¥-901 8U9zUaqo.0|ydId-'|
- G000 > - L-€2-LYS 8U8ZUB8qoIo|YdId-€}
- 0200 > - 8-/G-G6 lousydoJo|yd-g
- G000 > - a2 Jayie(lAyyeololyd-z)siq
- 0200 > - 2-G6-801 jouayd

l/6w (unw)

114 % uollel1usasuo)d L'y #SVYD spunodwo) 186.1e]

LL-Ren-z1 ‘pasAeuy areq G850 ¥ZM JJaquinN qor

LL-RelN-zZL :pa1oelIx3 8red 9/126.1X3 JlaquwinN dl SNIT

L1-ReN-G0 ‘ul paxoog ared ZMSYM ‘s|releQ a|dwes

ON :¢Palipaldde SYHN

spunodwo) 21uebIO 3|11.|OA-1WIS

di1 J9UIN LINGOYLE-LLMN :UoliAUT [loquiey

:S|lelaq 8llS pue Jswoisnd




L 19N G8G0¥C/dX3

‘SNjej}s 40} sajou Jodal aas pabbel) aie synsal [enpiAipul 818U\

06 0 0z ebed

suonoel) 8say} 0} Bunnguoo aq [is Aew spunodwod ojewole JaAemoy ‘suonoel) oneydie ay) aAlb 0} pueq ajeudosdde sy woly pajonpap si punodwod X319 yoe]
8D PuB gD UsaM}aq 8)Nje SaUSJAX By} pue auazuaq JAYle ‘gD pue /O Usamjaq Sajnje auan|o) /0 pue 90 Usamiaq Sajn|e auszuag :8J0N

L'0> 10> 10> 10> 10> S00°0> S00'0> S00°0> S00'0> S00'0> ZMSYM 9/1¢6L1X3 *
10> 10> 10> 10> 10> S00°0> S00°0> S00°0> S00'0> S00°0> L MSYM VAXATAD €| *
L'0> 10> 10> 10> 10> S00°0> S00°0> S00°0> S00'0> S00°0> 9H4 ¥.126.1X3 *
L'0> 10> 10> 10> 10> S00'0> S00°0> G00'0> S00'0> S00'0> SHd IVANATAD €| *
L'0> 10> 10> 10> 10> S00°0> S00°0> S00°0> S00'0> S00'0> yH4 AAYATAN €| *
L'0> 10> 10> 10> 10> S00'0> S00°0> S00°0> S00'0> S00'0> c¢Hg L2126LLX3 *
L'0> 10> 10> 10> 10> S00°0> S00°0> S00°0> S00'0> S00°0> cHg (VAYATAD €| *
L'0> 10> 10> 10> 10> S00'0> S00°0> S00°0> S00'0> S00'0> LHY 691¢6.1X3 *
049 [e101 | 0TD - 80< 8D - 10< 1D -90< 9D -9D aua|Ax-0 |auslAx-d/w |auszuaq |Ay1g| auanjol auazuag dl wsl|D al m_QEmw
soneydiy (ybw) ‘uonrenuaduo)d
"palIpalode SN 10U aJe yS1Ialse ue ylim elep ajdwes 4

1:00 ‘ZL-keN-60 ‘pasAeuy areq aldno aoedspeaH :pPOyIaIN
11-ReIN-80 ‘paldelixs aredg a‘Lo9v99¥1\85-€0-1 1 80-G0-2102Z 2180S0\6DD VYSHS0S0\.L02\W.LYA\STL\:T :K10108.11Q
L1-ReN-G0 ;U1 payoog areq G8G0 ¥ZM :laquinN qor
181eM XU1eiN diL 18Ul 1INQOTLZ-L LMN : UodAUT [loquiey  :s|lelad 8IS pue Jawoisn)d

(sebuey uoque)d oneydiy pue X3149)
solueb1O abuey auljoses




L BN G850YZ/dX3

‘snjejs 10y sajou podal s pabbejy aie syNsal [enplAIpUl SIBYAA

0G Jo L. abed

cL00 8100 100> G100 100> 100> 100> 100> 100> 100> 100> 100> ZCMSVM 9/126.L1X3
100 100> 100> 100> 100> 100> 100> 100> 100> 100> 100> 100> LMSYM G/le6LLX3
100> 100> 100> 100> 100> 100> 100> 100> 100> 100> 100> 100> 9Hg v/.126.L1X3
100> 100> 100> 100> 100> 100> 100> 100> 100> 100> 100> 100> GHg €L126.1X3
100> 6100 100> 9100 100> 100> 100> 100> 100> 100> 100> 100> yHa [AAYATAD €|
100> 100> 100> 100> 100> 100> 100> 100> 100> 100> 100> 100> €Hg L2126.1X3
100> 100> 100> 100> 100> 100> 100> 100> 100> 100> 100> 100> c¢Hg 04126L1X3
100> 100> 100> 100> 100> 100> 100> 100> 100> 100> 100> 100> LHg 69126.1X3
soljewoly soneydiy solewoly soneydiy soleWwolY soneydiy solewolY soljeydiy soljeWOIY soneydiy solRWOLY soneydiy dal wslD al ajdwes
07D - 80< GED - TZO< 120 -910< 9TD - Z10< ¢TO-0T0< 0TD - 80< ‘pa1paidde SYHN 10U sl erep sjdwes Syl «

(/bw) ‘uoinesiuasuo)d

LG:v0:€l ‘LL-ReN-1 L pasAeuy areq

LL-ReN-01
L1-ReN-Go

181N

pajoelix3 areq
11 payoog areq
IXUIeN

did/29 Ad NOILOVdd JILVINOJY / DILVHAI'IV

smog

a'1L0v2dg.0\LL-€2-80 L1-G0-2L0Z LLLLSO\WWLOD HALZLLLSO\LOZAWVLYA\SI LA

NDQ ‘euexsH
196 eoll

sen(g
:uoneredss

0Z€0L1L
G8S0 M

dil JoUIN LINGOYLEZ-L YN : uodiAug [loquiey

:poysiN
:A1010241Q
J8quinN yoreg 0O
:JaqwinN qor

's|ie1aQ 9IS pue Jawoisnd




L "IBA G8SG0YZ/dX 0G 40 zz ebed
"sSnjels 10} sajou Lodal aas pabbely ale s)Nsal [enpIAIpUl 8JaYA

A’ LOZLASLO\LL-€2-80 L1L-G0-2L0Z ZLLLSO\WWLOD HALZLLLGO\LLOZA\WVLYA\STL\:d :9|1yereq

Zr6eiLL ‘LL-ReN-LL awil/e1e@ UONISINbOY

LHE 1oy ajdwes ualD W 4ANNY NS ‘poy1s\l uonisinboy

diL 18UIN LIN9OYLZ-LIMN IS | :uonnjia
uouiAug |loquiey U8l 88100 Jsidniniy

G8G0O YZM :JaquinN gor ITv6912621X3 :al o|dwes

éé é éﬂz j ﬁﬂlwom

— ot

— oo

— os

— oot

— ozt

— ot L

— oot

— ostL

(A" LOZLLAS LO) 1IBUBIS 3Uucad & LaAld

"uonoeld salreydily did/09 Aq (0vD 01 80) suoqied0ipAH wnajolled



L "IBA G8SG0YZ/dX 0G 40 ¢z ebed
"sSnjels 10} sajou Lodal aas pabbely ale s)Nsal [enpIAIpUl 8JaYA

@101 9690\ L-€2-80 L1-G0-21L0Z ZLLLGO\WLOD HALZLLLSO\ZLOZAWVLIVA\STL\A :9|1yereq

Zr6eiLL ‘LL-ReN-LL awil/e1e@ UONISINbOY

LHE 1oy ajdwes ualD W 4ANNY NS ‘poy1s\l uonisinboy

diL 18UIN LIN9OYLZ-LIMN IS | :uonnjia

uouiAug |loquiey U8l vrL00 Jsidniniy

G8G0O YZM :JaquinN gor 04v69126.1LX3 :al o|dwes
ijj%%j% ? NH

— s=

— os

— sz

— oot

— s=1

— os L

sz

— oco=

(A Loz 1Las90) 1IBeubIis yoea ‘| zald

‘uonoel4 sanewoly al4/29 Aq (0yD 01 8D) suoqIed0IpAH WNa|jo11ad



L "IBA G8SG0YZ/dX 0G 40 ¢ ebed
"sSnjels 10} sajou Lodal aas pabbely ale s)Nsal [enpIAIpUl 8JaYA

a'108L4910\L L-€2-80 L1-G0-2L0Z ZLLLSOWLOD HALZLLLSO\LLOZAWLYA\STL\A a|1yereq

ZGiLGiLL LL-Ren-LL ‘awiL/a1eq uonisinboy

ZHE 4o ajdwes jualD WANNYINS :poylo uonisinbay

dil J9UIN LIN9OPLZ-LEMN IS ! :uonn|ig

uoJIAUT [loquiey STE 6100 endnini

G8G0 ¥ZM ;1equINN qor ITv0.1262LX3 :al o|dwes
el - T ™ 1

— s=

— Oos

— sz

— oo

— s=L

— ost

— sz

— ooz

— s==

— osz

o
(A" LOELA9LO) IBUBIS jUucad & LaAld

"uonoeld salreydily did/09 Aq (0vD 01 80) suoqied0ipAH wnajolled



L 19N G8G0YZ/HdXT

"sSnjels 10} sajou Lodal aas pabbely ale s)Nsal [enpIAIpUl 8JaYA

a'10819990\} L-€2-80 L1-G0-2L0Z LLLLSO\WWLOD HALZLLLSO\ LOZAWVLYA\STL\:A
251G 1L ‘LL-ReiN-LL

ZHg 8y ejdwes sl W ANNY NS

dil BUIN LIN9OPLZ-LIMN PMS L
uoliauz |loquiey ‘uslD Zrl00

GBS0 M “JaquinN gor O¥v0.L2621LX3

06 Jo Gz ebed

‘81yereq

:owl]/ereq uonisinbay
‘poyisN uonisinboy
:uonnjia

Je1dnniy

.| a|dwres

{\l({ﬂj]\lﬁ}}]}i]%jﬁ%ﬁ]j

i

— os
— oot
— os
— oo=

— os=

(A" LrosLa9o990) 1IBubIs yoea ‘| =ald

‘uonoel4 sanewoly al4/29 Aq (0yD 01 8D) suoqIed0IpAH WNa|jo11ad



L "IBA G8SG0YZ/dX 0G 40 9z ebed
"sSnjels 10} sajou Lodal aas pabbely ale s)Nsal [enpIAIpUl 8JaYA

a’L06L42L0\LL-€2-80 LL-G0-2L0OZ ZLLLSO\WWLOD HALZLLLGO\ZLOZA\WVLYA\STL\:d :9|1yereq

LO:¥0:ZL ‘LL-ReN-LL awil/e1e@ UONISINbOY

eHg 19y ajdwes ualD W 4ANNY NS ‘poy1s\l uonisinboy

diL 18UIN LIN9OYLZ-LIMN IS | :uonnjia
uouiAug |loquiey U8l 88100 Jsidniniy

G8G0O YZM :JaquinN gor IVL212621LX3 :al o|dwes

gj? ) B j

— s=

— Os

— sz

— oot

— s=L

— os

— sz

— oco=

— s==

(A" LOGLAZ LO) I1IBUBIS 3Uucad & LaAld

"uonoeld salreydily did/09 Aq (0vD 01 80) suoqied0ipAH wnajolled



L 19N G8G0YZ/HdXT

"snjels 10} sajou 1odal aas pabbe) ale synsal

[BNPIAIPUI SJBYAA

06 J0 /g ebed

a10619290\L L-€2-80 L1-G0-21L0Z ZLLLGO\WWLOD HALZLLLSO\ZLOZAWVLIVA\STL\A :9|1yereq

LO:¥0:ZL ‘LL-ReN-LL awil/e1e@ UONISINbOY

eHg 19y ajdwes ualD W 4ANNY NS ‘poy1s\l uonisinboy

diL 18UIN LIN9OYLZ-LIMN IS | :uonnjia
uouiAug |loquiey U8l ¥10°0 Jsidniniy

G8G0O YZM :JaquinN gor Y S\AWARLIAN'E :al o|dwes

A e A A A S 1 e TaT

[

(a"rosrgas,90)

-

Ieubis yoega ‘a =ald

‘uonoel4 sanewoly al4/29 Aq (0yD 01 8D) suoqIed0IpAH WNa|jo11ad



L "IBA G8SG0YZ/dX 0G 40 gz ebed
"sSnjels 10} sajou Lodal aas pabbely ale s)Nsal [enpIAIpUl 8JaYA

ad'L00Z48L0\LL-€2-80 L1L-G0-2L0OZ ZLLLSO\WWLOD HALZLLLGO\ZLOZA\WVLYA\STL\:A :9|1yereq

LLioL:gL ‘LL-Ren-L L awil/e1e@ UONISINbOY

yHE 119y ajdwes ualD W 4ANNY NS ‘poy1s\l uonisinboy

diL 18UIN LIN9OYLZ-LIMN IS | :uonnjia
uouiAug |loquiey U8l 6100 Jsidniniy

G8G0O YZM :JaquinN gor Tv2.12621LX3 :al o|dwes

f T Ty T

— os

— sz

— oot

— s=t

— os i

— sz

— oco=

— s==

(A" LOOZAsSLO) IBUBIS jUucad & LaAld

"uonoeld salreydily did/09 Aq (0vD 01 80) suoqied0ipAH wnajolled



L 19N G8G0YZ/HdXT

"sSnjels 10} sajou Lodal aas pabbely ale s)Nsal [enpIAIpUl 8JaYA

06 10 6¢ abed

(a"roozassoo) IBubis yoea ‘’a Zald

a’100Zg890\L L-€2-80 L1-G0-21L0Z ZLLLSO\WLOD HALZLLLSO\ZLOZAWVLIVA\STL\A :9|1yereq

LLioL:gL ‘LL-Ren-L L awil/e1e@ UONISINbOY

yHE 119y ajdwes ualD W 4ANNY NS ‘poy1s\l uonisinboy

diL 18UIN LIN9OYLZ-LIMN IS | :uonnjia

uouiAug |loquiey U8l 9¢10°0 Jsidniniy

G8G0O YZM :JaquinN gor O S\ AN AN € :al o|dwes
i](%ljg}jj}j%swjé??j J xiw

— s=

— os

— sz

— oot

— s=

— ostL

— sz

— oco=

— s==

‘uonoel4 sanewoly al4/29 Aq (0yD 01 8D) suoqIed0IpAH WNa|jo11ad



L "IBA G8SG0YZ/dX 0G 40 0g 8bed
"sSnjels 10} sajou Lodal aas pabbely ale s)Nsal [enpIAIpUl 8JaYA

a'L0LZ4610\LL-€2-80 LL-G0-2L0Z ZLLLSO\WWLOD HALZLLLGO\ZLOZA\WVLYA\STL\:A :9|1yereq

0z:8z:¢lL ‘LL-ReN-LL awil/e1e@ UONISINbOY

GHE  :J8Y 8|dwes 1usI|D W 4ANNY NS ‘poy1s\l uonisinboy

diL 18UIN LIN9OYLZ-LIMN IS | :uonnjia
uouiAug |loquiey U8l 6100 Jsidniniy

G8G0O YZM :JaquinN gor ITVELL2621LX3 :al o|dwes

— os

— sz

— oot

— ostL

— sz

— oco=

— s==

(A" LOLZA6LO) IBUBIS jUucad & LaAld

"uonoeld salreydily did/09 Aq (0vD 01 80) suoqied0ipAH wnajolled



L 19N G8G0YZ/HdXT

"sSnjels 10} sajou Lodal aas pabbely ale s)Nsal [enpIAIpUl 8JaYA

a'10L2g9690\L L-€2-80 L1-G0-2L0Z LLLLSO\WWLOD HJLZLLLSO\ LOZAWV.LYA\STL\:A
02:82:2L ‘LL-Aein-L L

0G J0 L¢ abed

3llyereg
:owl]/ereq uonisinbay

GHY  :J9d 8|dwes ualD W ANNY NS ‘poyisN uonisinboy

dil BUIN LIN9OPLZ-LIMN P1S L :uonn|ia
uouiAug |loquiey us1D 8€10°0 Je1dnniy

GBS0 M “laquinN gor oYveLlzeLLX3 :al s|dwes

— os

— oot

— os

— ooz

— os=

(A" rorLzaeso) IBubis yoea ‘’a =ald

‘uonoel4 sanewoly al4/29 Aq (0yD 01 8D) suoqIed0IpAH WNa|jo11ad



L "IBA G8SG0YZ/dX 0G 40 z¢ ebed
"sSnjels 10} sajou Lodal aas pabbely ale s)Nsal [enpIAIpUl 8JaYA

ad'L02Z4020\L L-€2-80 L1-G0-2L0Z ZLLLSO\WWLOD HALZLLLGO\LOZA\WVLVYA\STL\:A :9|1yereq

9z:otgl ‘LL-ReN-LL awil/e1e@ UONISINbOY

oHg 19y ajdwes ualD W 4ANNY NS ‘poy1s\l uonisinboy

diL 18UIN LIN9OYLZ-LIMN IS | :uonnjia
uouiAug |loquiey U8l /8100 Jsidniniy

G8G0O YZM :JaquinN gor IV¥LL2621X3 :al o|dwes

T N i

— s=

— os

— sz

— oot

— s=t

— os i

— sz

— oco=

— s==

(A" LOZZHO0ZO) 1IBUBIsS 3Uucad & LaAld

"uonoeld salreydily did/09 Aq (0vD 01 80) suoqied0ipAH wnajolled



L 19N G8G0YZ/HdXT

"sSnjels 10} sajou Lodal aas pabbely ale s)Nsal [enpIAIpUl 8JaYA

a'102290L0\L L-€2-80 L1-G0-2L0Z LLLLSO\WWLOD HALZLLLSO\ LOZAWVLYA\STL\:A
9z:0v:ZL ‘LL-AeiN-L L

gHg oy ajdwes walD W ANNY NS

dil BUIN LIN9OPLZ-LIMN PMS L
uoliauz |loquiey ‘uslD 7100

GBS0 M “JaquinN gor oYvy.LLZ6/LX3

06 Jo ¢¢ abed

‘81yereq

:owl]/ereq uonisinbay
‘poyisN uonisinboy
:uonnjia

Je1dnniy

.| a|dwres

e e

e

— os
— oot
— oSt
— oco=

— os=

(A" Lro=zgao-£0) 1IBubis yoea ‘’a =ald

‘uonoel4 sanewoly al4/29 Aq (0yD 01 8D) suoqIed0IpAH WNa|jo11ad



L 19N G8G0YZ/HdXT

"sSnjels 10} sajou Lodal aas pabbely ale s)Nsal [enpIAIpUl 8JaYA

a’'L0€Z41L20\LL-€2-80 L1-G0-2L0Z ZLLLSO\WWLOD HJLZLLLSO\ZLOZAWLYA\SAL\:d
ZrzsgL ‘LL-Rein-L L

LMSVM  :J8y ajdwes 1ual|D W ANNY NS

dil BUIN LIN9OPLZ-LIMN PMS L
uoliauz |loquiey ‘uslD 16100

GBS0 M “JaquinN gor ITVS212621X3

06 10 p¢ abed

‘81yereq

:owl]/ereq uonisinbay
‘poyisN uonisinboy
:uonnjia

Je1dnniy

.| a|dwres

J [ 7

-

— os

— oot

— ost

— oco=z=

— os=

(A" LOEZALZO) 1IBUBIS 3Ucad & LAld

"uonoeld salreydily did/09 Aq (0vD 01 80) suoqied0ipAH wnajolled



L 19N G8G0YZ/HdXT

"sSnjels 10} sajou Lodal aas pabbely ale s)Nsal [enpIAIpUl 8JaYA

a’1L0€2gL L0\ L-€2-80 L1-G0-2L0Z LLLLSO\WWLOD HALZLLLSO\ LOZAWVLYA\STL\:A
ZrzsgL ‘LL-Rein-L L

LMSVM  :J8y ajdwes 1ual|D W ANNY NS

dil BUIN LIN9OPLZ-LIMN PMS L
uoliauz |loquiey ‘uslD Zrl00

GBS0 M “JaquinN gor XS\ VAR VAN E !

06 Jo G¢ abed

‘81yereq

:owl]/ereq uonisinbay
‘poyisN uonisinboy
:uonnjia

Je1dnniy

.| a|dwres

o

‘(i/]}}])jili%éj%?j

— Os

— oot

— os

— oco=

— os=

(a"roszalrLso0) 1IBeubis yoea ‘’a =ald

‘uonoel4 sanewoly al4/29 Aq (0yD 01 8D) suoqIed0IpAH WNa|jo11ad



L "IBA G8SG0YZ/dX 0G 40 9¢ ebed
"sSnjels 10} sajou Lodal aas pabbely ale s)Nsal [enpIAIpUl 8JaYA

a'1L0¥24220\L L-€2-80 L1-G0-2L0Z ZLLLSO\WWLOD HALZLLLSO\ZLOZA\WLVA\SAL\:d 8|1yeleq

LGp0:EL ‘LL-ReN-LL awil/e1e@ UONISINbOY

ZMSVM  :Jay ajdwes 1ual|D W ANNY NS ‘pPoyIsN uonisinboy

dil BUIN LIN9OPLZ-LIMN 81S L :uonnpa
uoliauz |loquiey ‘uslD /8100 Jaidnniy

GBS0 M “JaquinN gor I7v9Z126.LX3 :al a|dwes

— T 1 7  TL

— os

— sz

— oot

— ostL

— sz

— ooz

— s==

(A" LOPZAZZ=0) 1IBUBIsS 3Uucad & LaAld

"uonoeld salreydily did/09 Aq (0vD 01 80) suoqied0ipAH wnajolled



L "IBA G8SG0YZ/dX 0G J0 /¢ ebed
"sSnjels 10} sajou Lodal aas pabbely ale s)Nsal [enpIAIpUl 8JaYA

a’'1L0¥292.0\L L-€2-80 L1-G0-2L0Z LLLLSO\WWLOD HALZLLLSO\ LOZA\WV.LYA\STL\:A 8|1yeleq

LGp0:EL ‘LL-ReN-LL awil/e1e@ UONISINbOY

ZMSVM  :Jay ajdwes 1ual|D W ANNY NS ‘pPoyIsN uonisinboy

dil BUIN LIN9OPLZ-LIMN 81S L :uonnpa
uoliauz |loquiey ‘uslD ZrL00 Jaidnniy

GBS0 M “JaquinN gor OYv9.126/1LX3 :al a|dwes

T 1 T T 1 o

il]jjjj%j,ég? Tt

— os=
o

(a"rorzaz-,o) 1IBeubis yoea ‘’a =ald

‘uonoel4 sanewoly al4/29 Aq (0yD 01 8D) suoqIed0IpAH WNa|jo11ad



L "I®A G8S0v2/dX3 06 Jo g¢ abed
‘snjejs 1o} sajou Jodal aas pabbeyy aie synsal [enpiApul 19YA\
- L > - 9-/¥-G6 aus|fx-0
- L > - €-2-901/€-8€-801 aus|Ax-d pue w
1oL 68°S yPp-8uszusqoJo|ydId-v' | - L > - 9-02-0€9 auejsoIo|yoend1-Z L L ]
6 ausazusaqoJlonjjowolg oLL 60°G Gp-euszuaqouol|yd - 1l > - -1%-001 auazuaqlAy1g
001 gp-auan|o GLL S6'C auszuaqolonijid-¥'L - L > - 1-06-801 8U9ZUSJ0Jo|YD
vl aueyjdWoJoNjjowoIqid €0l 09°¢ auszuagolonjjejued - L > - ¥-£6-901 aueyjeowoiqid-z‘L
294 % sa1eboling 05 BOIY 1Y SpJlepuels [eulaiu| - | > - 1-8v-¥21 sueyjewoioyoowoiqiq
- L > - 6-82-ZYl auedoudoiolyoia-g*L
- G > - ¥-81-/21 ausy}eoIo|yoens |
pajaidiajul Ajlenuew uaaq sey 1 % ¥y} sajousp . - l > - G-00-6/ auey}e0Jo|yol -z L L
pa}ipalooe SYHN Jou ale , payJew spunodwo) - 1 > - « 9-20-19001 auadoidoio|ydig-gl sued}
- L > - £-88-801 auen|o]
- G > - 9-19-/8 8USZUBJOIO|YOU-EZ | - L > - « G-10-1.9001 suadoidoiojydig-¢‘l sio
- G > - €-02-16 ausjeyydeN - L > - v-12-GL aueyjBWOIOIYdIpOWOIg
- G > - €-89-/8 ausIpeINgo.Io|ydexeH - L > - €-G6-v. aueyjewowo.qiq
- G > - 1-28-02) 8UBZUBQOJOIYIM LT | - L > - G-18-8. auedoidoioyola-z'y
- G > - « 8-C1-96 auedoidoiojyo-g-owo.qig-z'L - G > - 9-10-6. BUBY}80I0|YOH |
- G > - 1-05-G6 auszuaqolo|ydla-z'L - L > - 2-90-201 auey}L0Io0|YdIa-Z'L
- L > - 8-16-10) auszuaqlAing-u - L > - Zeh L. auszuag
- L > - 1-9%-901 8u8ZUBqoJo|YdId-t' | - S - 9-86-€95S auadoudoioyoig-1°
- L > - L-€2-L¥S 8u8zuBaqoJo|YdId-E'} - L > - G-€2-95 8plio|yoeId ] uogied
- L > - 9-/8-66 auen|ojAdoidos|-d - L > - 9-G5-1/ ENEVE VTR
- L > - 8-86-GE1 auszuaq|Aing-oes - L > - €-99-/9 w0j0I0|yD
- L > - « 9°€9-G6 auszuaqAylewl1-'Z"| - S - G-167V. BUBY}BWIO0IO[YD0WOIg
- L > - 9-90-86 auszuaq|Aing-yiey - L > - Z-65-9G1 ausy}e0Io|ydIa-Z°] SIo
- L > - ¥-€7-901 auan|0}0I0|YD-1 - L > - « 1-02-765 auedoidoio|ydig-z'z
- L > - 8-19-801 auszuaqAylewl1 -G’} - IS - €€-GL auey}e0I0|ydIg-1 )
- L > - 8-67-G6 auan|0]0J0|yD-Z - L > - G-09-9G1 ausY}e0I0|ydIa-Z°] Suel}
- L > - ¥-81-96 auedoudoliolyon-€Z ) - L > - ¥-G€-G/ ausyeoIo|ydId-1 )
- L > - 1-98-801 auszuaqouwoig - 1 > - -69-G/ auey}swWwoIon|}oIo|ydL |
- L > - 1-G9-€01 auazuaq|Adoid - G > - €-00-G/ auey}s0I0|yd
- L > - « G VE6L BUBY}B0I0|YoeNBL-ZZ L L - G > - «67€8¥. aueyjswowo.g
- L > - 8-28-86 auszuag|Adoig-os! - L > - ¥-10-GZ apoly) [AUIA
- L > - 2-G2-G. wJojowolg - L > - €18/ auByBWOIOIYD
- L > - G-Z-001 aualfis - L > - « 811G/ BUBL}BWOION|IPOIOIYDIQ
I/br (urw) |/brl (urw)

114 % uolleJslusaouo)d 1Y #SVD spunodwo) 18bre | 114 % uolleJlusaduo)d 1y #SVD spunodwo) 18bre]
4" :uonisod dd :Jorelado G8S0 YZM :JaquinN qor
L Jardnin LL-Ren-80 :pasAjeuy areq 69126.1X3 JJaquinN al SIT
aoedspeaH ‘POYIBIN /1-AelN-G0 ‘Ul payoog aleq LHE :s|relaq a|dwes
Jsje XU uonesqieD [eul  \/L80SO\LLOZ 8|1y wend/A10108.11Q diL JoUIN LINQOYLZ-L LN (UOJIAUT |loquiey  :S|ielad d)IS pue JaWolsnd

SINO9-VYSH Ag spunodwo) d1uebio a]11e|oA

SOA

:¢PalipalIdde SYHMN




b oI SBS0VERIXT ‘snjejs 1o} sajou Jodal aas pabbeyy aie synsal [enpiApul 19YA\ 010 6€ obed
- L > - 9-/v-G6 aus|Ax-0
- S - €-Z-901/£-8€-801 aus|fx-d pue w
m 68°G ¥P-8uszusqoIoydIg-t'L - L > - 9-02-0€9 ENEVERVEENEY AN
G6 auszusaqoJlonjjowolg 0zl 60°'G Gp-euszuaqouol|y) - 1 > - v-1%-001 auazuaqlAy1g
66 gp-auan|o] 8zl S6'¢ auszuaqgolonya-v'l - L > - /-06-801 8uszusgolo|y)d
101 aueyjaswolonjjowoliqig 91l 09°¢ auazuagolonjjejusd - | > - -€6-901 wcmcumoEo‘ﬁ_D-N__‘
29 % wwumwo._._sm 0p B3Iy 1 SpJepuels [euiaiuj - l > - L-8V-v21 aueyjawolojyosowoiqig
- L > - 6-82-ZYl auedoudoiolyoia-g*L
- G > - v-81-121 auayie0Io|yoRe |
UQ@..Q._QC_ >__m3cmE usaq sey i} 9% ley} sajouap A, - | > - G-00-62 wcmcumo._o_co_._._.-N_ _.._.
pa}ipalooe SYHN Jou ale , payJew spunodwo) - 1 > - « 9-20-19001 auadoidoio|ydig-gl sued}
- L > - €-88-801 ausn|o|
- G > - 9-19-/8 8UdZUBsqoIo|YoH1-€Z | - L > - « G-10-19001 auadoidoioyoig-g sto
- G > - €-02-16 ausjeyydeN - L > - v-12-S/ auBY}BWOIOIYDIPOWOIg
- G > - €-89-/8 ausIpeNqo.o|yoBXaH - S - €-G67/1 aueyawowo.qiqg
- G > - 1-28-0Z} 8USZUSQOIO|YOU-FZ | - L > - G-/8-8/ suedoidoiolyoig-z‘L
- G > - « 8-Z1-96 auedoidoiojyo-g-owoiqia-zL - G > - 9-10-6. ENENERVEITE
- G > - 1-0G-G6 auszueqolIo|ydia-zL - L > - 2-90-201 aueylL0I0|Y2Ia-Z L
- L > - 8-15-¥01 auszuaq|Aing-u - L > - €. auszuag
- L > - 1-9%-901 8U8ZU8qoI0o|YoIa-F'L - L > - 9-8G-€9G suadoidoioyoig-| ‘L
- L > - L-€2-L¥S 8U8ZUSqoIo|YdId-€L - L > - G-€2-95 8pLOjyoeI8] Uogied
- L > - 9-/8-66 auan|oyAdoidos|-d - L > - 9-GG-1/ BUBY}S0JO|YOU -1 L )
- L > - 8-86-GE | auazuaq|Aing-oss - L > - €-99-/9 wJojoIolyD
- L > - « 9-€9-G6 suazusqiylewl 1 -¥Z | - L > - G161 8UBIBWOIOIYI0WOIg
- L > - 9-90-86 auszuaq|Aing-ys} - L > - Z-65-9G1 auaylL0Io|y2Ia-Z‘} SIo
- L > - v-€%-901 8UaN|0}oI0|YyD-¥ - L > - « L0265 suedoudoio|yoig-z'z
- L > - 8-/9-801 auazuaqiAylew1-G'¢"| - L > - €-ve-G/ aueyiL0I0|YoIa-1 |
- L > - 8-61-G6 3UaN|0}0I0|YD-Z - L > - G-09-9G1 auay}e0Io|ydIq-g‘| suel
- L > - ¥-81-96 suedoidoiolyou1-€ZL - L > - ¥-GE-G/ ausyie0Io|yoIa-1 |
- L > - 1-98-801 auszuaqouwoig - 1 > - -69-G/ auey}swWwoIon|}oIo|ydL |
- L > - 1-G9-€01 suszuaq|Adoid - G > - €-00-G/ ENEVERIGT)
- L > - « G VE6L auBYIS0IO|YORIR1-ZZ L | - S > - «67€8V. aueyWOWOIg
- L > - 8-29-86 auszusq|Adoid-os] - L > - ¥-10-G/ 8puoy9 [AUIA
- L > - 2-G2-S. wJojowo.g - L > - €18/ aueylewoIoyd
- L > - G-Z¥-001 EEVSTS - L > - « 811G/ 8UBUIBWOION|HPOIOIYDIQ
/6 (‘urw) |/6r (‘uiw)

114 % uollelluaduo)d 1 # SVO muc:OQEOO Hmm':w._. 114 % uollellusaduo)d 1 # SVO mU::OQEOO me._m._.
€l :uonisod yd :Joressdo G8S0 ¥ZM :JaquinN gor
L Jsidniny LL-keN-80 :pasAleuy a1eq 0L12621X3 JJaquwinN dl SWIT
aoedspeaH ‘POYIBIN /1-AelN-G0 ‘Ul payoog aleq ZHg :s|relaq a|dwes
SEIEIVY XL uoneiqied [eUl  \/L8OSO\.L0Z 3|13 1wend/Ai010811Q diL 18UIN 1LIN9OYLZ-L LMN (UoIIAUT loquiey  :S|reled 8)IS pue 1swolisn)d

SINO9-VYSH Ag spunodwo) d1uebio a]11e|oA

SOA

:¢PalipalIdde SYHMN




b oI SBS0VERIXT ‘snjejs 1o} sajou Jodal aas pabbeyy aie synsal [enpiApul 19YA\ 010 0v 9bed
- L > - 9-/v-G6 aus|Ax-0
- L > - €-Z-901/£-8€-801 aus|Ax-d pue w
€0l 68°G yP-8uszuaqoIo|yoIa-'| - > - 9-02-0€9 ENEVERVEENEY AT
€6 ausazusaqoJlonjjowolg A 60°G Gp-euszuaqouol|yd - 1l > - -1%-001 auazuaqlAy1g
00l gp-auan|o] ozl S6'¢ auszuaqgolonya-v'l - L > - /-06-801 8uszusgolo|y)d
yAR% aueyjaswolonjjowoliqig GOl 09°¢ auazuagolonjjejusd - | > - -€6-901 wcmcumoEo‘ﬁ_D-N__‘
29 % wwumwo._._sm 0p B3Iy 1 SpJepuels [euiaiuj - l > - L-8V-v21 aueyjawolojyosowoiqig
- L > - 6-82-ZYl auedoudoiolyoia-g*L
- G > - v-81-121 auayie0Io|yoRe |
UQ@..Q._QC_ >__m3cmE usaq sey i} 9% ley} sajouap A, - | > - G-00-62 wcmcumo._o_co_._._.-N_ _.._.
pa}ipalooe SYHN Jou ale , payJew spunodwo) - 1 > - « 9-20-19001 auadoidoio|ydig-gl sued}
- L > - €-88-801 ausn|o|
- G > - 9-19-/8 8UdZUBsqoIo|YoH1-€Z | - L > - « G-10-19001 auadoidoioyoig-g sto
- G > - €-02-16 ausjeyydeN - L > - v-12-S/ auBY}BWOIOIYDIPOWOIg
- G > - €-89-/8 ausIpeNqo.o|yoBXaH - S - €-G67/1 aueyawowo.qiqg
- G > - 1-28-0Z} 8USZUSQOIO|YOU-FZ | - L > - G-/8-8/ suedoidoiolyoig-z‘L
- G > - « 8-Z1-96 auedoidoiojyo-g-owoiqia-zL - G > - 9-10-6. ENENERVEITE
- G > - 1-0G-G6 auszueqolIo|ydia-zL - L > - 2-90-201 aueylL0I0|Y2Ia-Z L
- L > - 8-15-¥01 auszuaq|Aing-u - L > - €. auszuag
- L > - 1-9%-901 8U8ZU8qoI0o|YoIa-F'L - L > - 9-8G-€9G suadoidoioyoig-| ‘L
- L > - L-€2-L¥S 8U8ZUSqoIo|YdId-€L - L > - G-€2-95 8pLOjyoeI8] Uogied
- L > - 9-/8-66 auan|oyAdoidos|-d - L > - 9-GG-1/ BUBY}S0JO|YOU -1 L )
- L > - 8-86-GE | auazuaq|Aing-oss - L > - €-99-/9 wJojoIolyD
- L > - « 9-€9-G6 suazusqiylewl 1 -¥Z | - L > - G161 8UBIBWOIOIYI0WOIg
- L > - 9-90-86 auszuaq|Aing-ys} - L > - Z-65-9G1 auaylL0Io|y2Ia-Z‘} SIo
- L > - v-€%-901 8UaN|0}oI0|YyD-¥ - L > - « L0265 suedoudoio|yoig-z'z
- L > - 8-/9-801 auazuaqiAylew1-G'¢"| - L > - €-ve-G/ aueyiL0I0|YoIa-1 |
- L > - 8-61-G6 3UaN|0}0I0|YD-Z - L > - G-09-9G1 auay}e0Io|ydIq-g‘| suel
- L > - ¥-81-96 suedoidoiolyou1-€ZL - L > - ¥-GE-G/ ausyie0Io|yoIa-1 |
- L > - 1-98-801 auszuaqouwoig - 1 > - -69-G/ auey}swWwoIon|}oIo|ydL |
- L > - 1-G9-€01 suszuaq|Adoid - G > - €-00-G/ ENEVERIGT)
- L > - « G VE6L auBYIS0IO|YORIR1-ZZ L | - S > - «67€8V. aueyWOWOIg
- L > - 8-29-86 auszusq|Adoid-os] - L > - ¥-10-G/ 8puoy9 [AUIA
- L > - 2-G2-S. wJojowo.g - L > - €18/ aueylewoIoyd
- L > - G-Z¥-001 EEVSTS - L > - « 811G/ 8UBUIBWOION|HPOIOIYDIQ
/6 (‘urw) |/6r (‘uiw)

114 % uollelluaduo)d 1 # SVO muc:OQEOO Hmm':w._. 114 % uollellusaduo)d 1 # SVO mU::OQEOO me._m._.
vl :uonisod yd :Joressdo G8S0 ¥ZM :JaquinN gor
L Jsidniny LL-keN-80 :pasAleuy a1eq LLLZ6LLX3 JJaquwinN dl SWIT
aoedspeaH ‘POYIBIN /1-AelN-G0 ‘Ul payoog aleq cHg :s|relaq a|dwes
SEIEIVY XL uoneiqied [eUl  \/L8OSO\.L0Z 3|13 1wend/Ai010811Q diL 18UIN 1LIN9OYLZ-L LMN (UoIIAUT loquiey  :S|reled 8)IS pue 1swolisn)d

SINO9-VYSH Ag spunodwo) d1uebio a]11e|oA

SOA

:¢PalipalIdde SYHMN




b oI SBS0VERIXT ‘snjejs 1o} sajou Jodal aas pabbeyy aie synsal [enpiApul 19YA\ 0510 b obed
- L > - 9-/v-G6 aus|Ax-0
- S - €-Z-901/£-8€-801 aus|fx-d pue w
0Ll 68°G ¥P-8uszusqoIoydIg-t'L - L > - 9-02-0€9 ENEVERVEENEY AN
6 auszusaqoJlonjjowolg Ll 60°'G Gp-euszuaqouol|y) - 1 > - v-1%-001 auazuaqlAy1g
66 gp-auan|o] Gzl S6'¢ auszuaqgolonya-v'l - L > - /-06-801 8uszusgolo|y)d
601 aueyjaswolonjjowoliqig [ % 09°¢ auazuagolonjjejusd - | > - -€6-901 wcmcumoEo‘ﬁ_D-N__‘
29 % wwumwo._._sm 0p B3Iy 1 SpJepuels [euiaiuj - l > - L-8V-v21 aueyjawolojyosowoiqig
- L > - 6-82-ZYl auedoudoiolyoia-g*L
- G > - v-81-121 auayie0Io|yoRe |
UQ@..Q._QC_ >__m3cmE usaq sey i} 9% ley} sajouap A, - | > - G-00-62 wcmcumo._o_co_._._.-N_ _.._.
pa}ipalooe SYHN Jou ale , payJew spunodwo) - 1 > - « 9-20-19001 auadoidoio|ydig-gl sued}
- L > - €-88-801 ausn|o|
- G > - 9-19-/8 8UdZUBsqoIo|YoH1-€Z | - L > - « G-10-19001 auadoidoioyoig-g sto
- G > - €-02-16 ausjeyydeN - L > - v-12-S/ auBY}BWOIOIYDIPOWOIg
- G > - €-89-/8 ausIpeNqo.o|yoBXaH - S - €-G67/1 aueyawowo.qiqg
- G > - 1-28-0Z} 8USZUSQOIO|YOU-FZ | - L > - G-/8-8/ suedoidoiolyoig-z‘L
- G > - « 8-Z1-96 auedoidoiojyo-g-owoiqia-zL - G > - 9-10-6. ENENERVEITE
- G > - 1-0G-G6 auszueqolIo|ydia-zL - L > - 2-90-201 aueylL0I0|Y2Ia-Z L
- L > - 8-15-¥01 auszuaq|Aing-u - L > - €. auszuag
- L > - 1-9%-901 8U8ZU8qoI0o|YoIa-F'L - L > - 9-8G-€9G suadoidoioyoig-| ‘L
- L > - L-€2-L¥S 8U8ZUSqoIo|YdId-€L - L > - G-€2-95 8pLOjyoeI8] Uogied
- L > - 9-/8-66 auan|oyAdoidos|-d - L > - 9-GG-1/ BUBY}S0JO|YOU -1 L )
- L > - 8-86-GE | auazuaq|Aing-oss - L > - €-99-/9 wJojoIolyD
- L > - « 9-€9-G6 suazusqiylewl 1 -¥Z | - L > - G161 8UBIBWOIOIYI0WOIg
- L > - 9-90-86 auszuaq|Aing-ys} - L > - Z-65-9G1 auaylL0Io|y2Ia-Z‘} SIo
- L > - v-€%-901 8UaN|0}oI0|YyD-¥ - L > - « L0265 suedoudoio|yoig-z'z
- L > - 8-/9-801 auazuaqiAylew1-G'¢"| - L > - €-ve-G/ aueyiL0I0|YoIa-1 |
- L > - 8-61-G6 3UaN|0}0I0|YD-Z - L > - G-09-9G1 auay}e0Io|ydIq-g‘| suel
- L > - ¥-81-96 suedoidoiolyou1-€ZL - L > - ¥-GE-G/ ausyie0Io|yoIa-1 |
- L > - 1-98-801 auszuaqouwoig - 1 > - -69-G/ auey}swWwoIon|}oIo|ydL |
- L > - 1-G9-€01 suszuaq|Adoid - G > - €-00-G/ ENEVERIGT)
- L > - « G VE6L auBYIS0IO|YORIR1-ZZ L | - S > - «67€8V. aueyWOWOIg
- L > - 8-29-86 auszusq|Adoid-os] - L > - ¥-10-G/ 8puoy9 [AUIA
- L > - 2-G2-S. wJojowo.g - L > - €18/ aueylewoIoyd
- L > - G-Z¥-001 EEVSTS - L > - « 811G/ 8UBUIBWOION|HPOIOIYDIQ
/6 (‘urw) |/6r (‘uiw)

114 % uollelluaduo)d 1 # SVO muc:OQEOO Hmm':w._. 114 % uollellusaduo)d 1 # SVO mU::OQEOO me._m._.
Gl :uonisod yd :Joressdo G8S0 ¥ZM :JaquinN gor
L Jsidniny LL-keN-80 :pasAleuy a1eq zLiz6L1X3 JJaquwinN dl SWIT
aoedspeaH ‘POYIBIN /1-AelN-G0 ‘Ul payoog aleq yHY :s|relaq a|dwes
SEIEIVY XL uoneiqied [eUl  \/L8OSO\.L0Z 3|13 1wend/Ai010811Q diL 18UIN 1LIN9OYLZ-L LMN (UoIIAUT loquiey  :S|reled 8)IS pue 1swolisn)d

SINO9-VYSH Ag spunodwo) d1uebio a]11e|oA

SOA

:¢PalipalIdde SYHMN




b oI SBS0VERIXT ‘snjejs 1o} sajou Jodal aas pabbeyy aie synsal [enpiApul 19YA\ 05102 obed
- L > - 9-/v-G6 aus|Ax-0
- S - €-Z-901/£-8€-801 auslAx-d pue w
56 68°G yP-8uszuaqoIo|yoIa-| - L > - 9-02-0€9 ENEVERVEENEY AN
6 ausazuaqoJlonjjowolg L0l 60°G Gp-euszuaqouol|y) - 1 > - -1%-001 auazuaqlAy1g
LoL gp-auan|o] Y0l S6'¢ auszuaqgolonya-v'l - L > - /-06-801 8uszusgolo|y)d
clLl aueyjswolonjjowoliqig g6 09°¢ auazuagolonjjejusd - | > - -€6-901 wcmcumoEo‘ﬁ_D-N__‘
29 % wwumwo._._sm 0p B3Iy 1 SpJepuels [euiaiuj - l > - L-8V-v21 aueyjawolojyosowoiqig
- L > - 6-82-ZYl auedoudoiolyoia-g*L
- G > - v-81-121 auayie0Io|yoRe |
UQ@..Q._QC_ >__m3cmE usaq sey i} 9% ley} sajouap A, - | > - G-00-62 wcmcumo._o_co_._._.-N_ _.._.
pa}ipalooe SYHN Jou ale , payJew spunodwo) - 1 > - « 9-20-19001 auadoidoio|ydig-gl sued}
- L > - €-88-801 ausn|o|
- G > - 9-19-/8 8UdZUBsqoIo|YoH1-€Z | - L > - « G-10-19001 auadoidoioyoig-g sto
- G > - €-02-16 ausjeyydeN - L > - v-12-S/ auBY}BWOIOIYDIPOWOIg
- G > - €-89-/8 ausIpeNqo.o|yoBXaH - S - €-G67/1 aueyawowo.qiqg
- G > - 1-28-0Z} 8USZUSQOIO|YOU-FZ | - L > - G-/8-8/ suedoidoiolyoig-z‘L
- G > - « 8-Z1-96 auedoidoiojyo-g-owoiqia-zL - G > - 9-10-6. ENENERVEITE
- G > - 1-0G-G6 8U8ZU8qoI0o|YoIa-Z°L - L > - 2-90-201 aueyIL0Io|Y2Ia-Z L
- L > - 8-1G-¥01 auazuaq|Aing-u z6 L 1€ €L auszuag
- L > - 1-9%-901 8U8ZU8qoI0o|YoIa-F'L - L > - 9-8G-€9G suadoidoioyoig-| ‘L
- L > - L-€2-L¥S 8U8ZUSqoIo|YdId-€L - L > - G-€2-95 8pLOjyoeI8] Uogied
- L > - 9-/8-66 auan|oyAdoidos|-d - L > - 9-GG-1/ BUBY}S0JO|YOU -1 L )
- L > - 8-86-GE | auazuaq|Aing-oss - L > - €-99-/9 wJojoIolyD
- L > - « 9-€9-G6 suazusqiylewl 1 -¥Z | - L > - G161 8UBIBWOIOIYI0WOIg
- L > - 9-90-86 auszuaq|Aing-ys} - L > - Z-65-9G1 auaylL0Io|y2Ia-Z‘} SIo
- L > - v-€%-901 8UaN|0}oI0|YyD-¥ - L > - « L0265 suedoudoio|yoig-z'z
- L > - 8-/9-801 auazuaqiAylew1-G'¢"| - L > - €-ve-G/ aueyiL0I0|YoIa-1 |
- L > - 8-61-G6 3UaN|0}0I0|YD-Z - L > - G-09-9G1 auay}e0Io|ydIq-g‘| suel
- L > - ¥-81-96 suedoidoiolyou1-€ZL - L > - ¥-GE-G/ ausyie0Io|yoIa-1 |
- L > - 1-98-801 auszuaqouwoig - 1 > - -69-G/ auey}swWwoIon|}oIo|ydL |
- L > - 1-G9-€01 suszuaq|Adoid - G > - €-00-G/ ENEVERIGT)
- L > - « G VE6L auBYIS0IO|YORIR1-ZZ L | - S > - «67€8V. aueyWOWOIg
- L > - 8-29-86 auszusq|Adoid-os] - L > - ¥-10-G/ 8puoy9 [AUIA
- L > - 2-G2-S. wJojowo.g - L > - €18/ aueylewoIoyd
- L > - G-Z¥-001 EEVSTS - L > - « 811G/ 8UBUIBWOION|HPOIOIYDIQ
/6 (‘urw) |/6r (‘uiw)

114 % uollelluaduo)d 1 # SVO muc:OQEOO Hmm':w._. 114 % uollellusaduo)d 1 # SVO mU::OQEOO me._m._.
9l :uonisod yd :Joressdo G8S0 ¥ZM :JaquinN gor
L Jsidniny LL-keN-80 :pasAleuy a1eq €/12621X3 JJaquwinN dl SWIT
aoedspeaH ‘POYIBIN /1-AelN-G0 ‘Ul payoog aleq GHg :s|relaq a|dwes
SEIEIVY XL uoneiqied [eUl  \/L8OSO\.L0Z 3|13 1wend/Ai010811Q diL 18UIN 1LIN9OYLZ-L LMN (UoIIAUT loquiey  :S|reled 8)IS pue 1swolisn)d

SINO9-VYSH Ag spunodwo) d1uebio a]11e|oA

SOA

:¢PalipalIdde SYHMN




b oI SBS0VERIXT ‘snjejs 1o} sajou Jodal aas pabbeyy aie synsal [enpiApul 19YA\ 010 € obed
- L > - 9-/v-G6 aus|Ax-0
- L > - €-Z-901/£-8€-801 aus|Ax-d pue w
€0l 68°G yP-8uszuaqoIo|yoIa-'| - > - 9-02-0€9 ENEVERVEENEY AT
€6 ausazusaqoJlonjjowolg A 60°G Gp-euszuaqouol|yd - 1l > - -1%-001 auazuaqlAy1g
101 gp-auan|o] m S6'¢ auszuaqgolonya-v'l - L > - /-06-801 8uszusgolo|y)d
AN aueyjaswolonjjowoliqig 101 09°¢ auazuagolonjjejusd - | > - -€6-901 wcmcumoEo‘ﬁ_D-N__‘
29 % wwumwo._._sm 0p B3Iy 1 SpJepuels [euiaiuj - l > - L-8V-v21 aueyjawolojyosowoiqig
- L > - 6-82-ZYl auedoudoiolyoia-g*L
- G > - v-81-121 auayie0Io|yoRe |
UQ@..Q._QC_ >__m3cmE usaq sey i} 9% ley} sajouap A, - | > - G-00-62 wcmcumo._o_co_._._.-N_ _.._.
pa}ipalooe SYHN Jou ale , payJew spunodwo) - 1 > - « 9-20-19001 auadoidoio|ydig-gl sued}
- L > - €-88-801 ausn|o|
- G > - 9-19-/8 8UdZUBsqoIo|YoH1-€Z | - L > - « G-10-19001 auadoidoioyoig-g sto
- G > - €-02-16 ausjeyydeN - L > - v-12-S/ auBY}BWOIOIYDIPOWOIg
- G > - €-89-/8 ausIpeNqo.o|yoBXaH - S - €-G67/1 aueyawowo.qiqg
- G > - 1-28-0Z} 8USZUSQOIO|YOU-FZ | - L > - G-/8-8/ suedoidoiolyoig-z‘L
- G > - « 8-Z1-96 auedoidoiojyo-g-owoiqia-zL - G > - 9-10-6. ENENERVEITE
- G > - 1-0G-G6 auszueqolIo|ydia-zL - L > - 2-90-201 aueylL0I0|Y2Ia-Z L
- L > - 8-15-¥01 auszuaq|Aing-u - L > - €. auszuag
- L > - 1-9%-901 8U8ZU8qoI0o|YoIa-F'L - L > - 9-8G-€9G suadoidoioyoig-| ‘L
- L > - L-€2-L¥S 8U8ZUSqoIo|YdId-€L - L > - G-€2-95 8pLOjyoeI8] Uogied
- L > - 9-/8-66 auan|oyAdoidos|-d - L > - 9-GG-1/ BUBY}S0JO|YOU -1 L )
- L > - 8-86-GE | auazuaq|Aing-oss - L > - €-99-/9 wJojoIolyD
- L > - « 9-€9-G6 suazusqiylewl 1 -¥Z | - L > - G161 8UBIBWOIOIYI0WOIg
- L > - 9-90-86 auszuaq|Aing-ys} - L > - Z-65-9G1 auaylL0Io|y2Ia-Z‘} SIo
- L > - v-€%-901 8UaN|0}oI0|YyD-¥ - L > - « L0265 suedoudoio|yoig-z'z
- L > - 8-/9-801 auazuaqiAylew1-G'¢"| - L > - €-ve-G/ aueyiL0I0|YoIa-1 |
- L > - 8-61-G6 3UaN|0}0I0|YD-Z - L > - G-09-9G1 auay}e0Io|ydIq-g‘| suel
- L > - ¥-81-96 suedoidoiolyou1-€ZL - L > - ¥-GE-G/ ausyie0Io|yoIa-1 |
- L > - 1-98-801 auszuaqouwoig - 1 > - -69-G/ auey}swWwoIon|}oIo|ydL |
- L > - 1-G9-€01 suszuaq|Adoid - G > - €-00-G/ ENEVERIGT)
- L > - « G VE6L auBYIS0IO|YORIR1-ZZ L | - S > - «67€8V. aueyWOWOIg
- L > - 8-29-86 auszusq|Adoid-os] - L > - ¥-10-G/ 8puoy9 [AUIA
- L > - 2-G2-S. wJojowo.g - L > - €18/ aueylewoIoyd
- L > - G-Z¥-001 EEVSTS - L > - « 811G/ 8UBUIBWOION|HPOIOIYDIQ
/6 (‘urw) |/6r (‘uiw)

114 % uollelluaduo)d 1 # SVO muc:OQEOO Hmm':w._. 114 % uollellusaduo)d 1 # SVO mU::OQEOO me._m._.
1l :uonisod yd :Joressdo G8S0 ¥ZM :JaquinN gor
L Jsidniny LL-keN-80 :pasAleuy a1eq v/12621X3 JJaquwinN dl SWIT
aoedspeaH ‘POYIBIN /1-AelN-G0 ‘Ul payoog aleq oHg :s|relaq a|dwes
SEIEIVY XL uoneiqied [eUl  \/L8OSO\.L0Z 3|13 1wend/Ai010811Q diL 18UIN 1LIN9OYLZ-L LMN (UoIIAUT loquiey  :S|reled 8)IS pue 1swolisn)d

SINO9-VYSH Ag spunodwo) d1uebio a]11e|oA

SOA

:¢PalipalIdde SYHMN




b oI SBS0VERIXT ‘snjejs 1o} sajou Jodal aas pabbeyy aie synsal [enpiApul 19YA\ 0510 v 9bed
- L > - 9-/v-G6 aus|Ax-0
- L > - €-Z-901/£-8€-801 aus|Ax-d pue w
601 68°G yP-8uszuaqoIo|yoIa-'| - > - 9-02-0€9 ENEVERVEENEY AT
G6 ausazusaqoJlonjjowolg vl 60°G Gp-euszuaqouol|yd - 1l > - -1%-001 auazuaqlAy1g
€0l gp-auan|o] 8zl S6'¢ auszuaqgolonya-v'l - L > - /-06-801 8uszusgolo|y)d
101 aueyjaswolonjjowoliqig 6Ll 09°¢ auazuagolonjjejusd - | > - -€6-901 wcmcumoEo‘ﬁ_D-N__‘
29 % wwumwo._._sm 0p B3Iy 1 SpJepuels [euiaiuj - l > - L-8V-v21 aueyjawolojyosowoiqig
- L > - 6-82-ZYl auedoudoiolyoia-g*L
- G > - v-81-121 auayie0Io|yoRe |
UQ@..Q._QC_ >__m3cmE usaq sey i} 9% ley} sajouap A, - | > - G-00-62 wcmcumo._o_co_._._.-N_ _.._.
pa}ipalooe SYHN Jou ale , payJew spunodwo) - 1 > - « 9-20-19001 auadoidoio|ydig-gl sued}
- L > - €-88-801 ausn|o|
- G > - 9-19-/8 8UdZUBsqoIo|YoH1-€Z | - L > - « G-10-19001 auadoidoioyoig-g sto
- G > - €-02-16 ausjeyydeN - L > - v-12-S/ auBY}BWOIOIYDIPOWOIg
- G > - €-89-/8 ausIpeNqo.o|yoBXaH - S - €-G67/1 aueyawowo.qiqg
- G > - 1-28-0Z} 8USZUSQOIO|YOU-FZ | - L > - G-/8-8/ suedoidoiolyoig-z‘L
- G > - « 8-Z1-96 auedoidoiojyo-g-owoiqia-zL - G > - 9-10-6. ENENERVEITE
- G > - 1-0G-G6 auszueqolIo|ydia-zL - L > - 2-90-201 aueylL0I0|Y2Ia-Z L
- L > - 8-15-¥01 auszuaq|Aing-u - L > - €. auszuag
- L > - 1-9%-901 8U8ZU8qoI0o|YoIa-F'L - L > - 9-8G-€9G suadoidoioyoig-| ‘L
- L > - L-€2-L¥S 8U8ZUSqoIo|YdId-€L - L > - G-€2-95 8pLOjyoeI8] Uogied
- L > - 9-/8-66 auan|oyAdoidos|-d - L > - 9-GG-1/ BUBY}S0JO|YOU -1 L )
- L > - 8-86-GE | auazuaq|Aing-oss - L > - €-99-/9 wJojoIolyD
- L > - « 9-€9-G6 suazusqiylewl 1 -¥Z | - L > - G161 8UBIBWOIOIYI0WOIg
- L > - 9-90-86 auszuaq|Aing-ys} - L > - Z-65-9G1 auaylL0Io|y2Ia-Z‘} SIo
- L > - v-€%-901 8UaN|0}oI0|YyD-¥ - L > - « L0265 suedoudoio|yoig-z'z
- L > - 8-/9-801 auazuaqiAylew1-G'¢"| - L > - €-ve-G/ aueyiL0I0|YoIa-1 |
- L > - 8-61-G6 3UaN|0}0I0|YD-Z - L > - G-09-9G1 auay}e0Io|ydIq-g‘| suel
- L > - ¥-81-96 suedoidoiolyou1-€ZL - L > - ¥-GE-G/ ausyie0Io|yoIa-1 |
- L > - 1-98-801 auszuaqouwoig - 1 > - -69-G/ auey}swWwoIon|}oIo|ydL |
- L > - 1-G9-€01 suszuaq|Adoid - G > - €-00-G/ ENEVERIGT)
- L > - « G VE6L auBYIS0IO|YORIR1-ZZ L | - S > - «67€8V. aueyWOWOIg
- L > - 8-29-86 auszusq|Adoid-os] - L > - ¥-10-G/ 8puoy9 [AUIA
- L > - 2-G2-S. wJojowo.g - L > - €18/ aueylewoIoyd
- L > - G-Z¥-001 EEVSTS - L > - « 811G/ 8UBUIBWOION|HPOIOIYDIQ
/6 (‘urw) |/6r (‘uiw)

114 % uollelluaduo)d 1 # SVO muc:OQEOO Hmm':w._. 114 % uollellusaduo)d 1 # SVO mU::OQEOO me._m._.
8l :uonisod yd :Joressdo G8S0 ¥ZM :JaquinN gor
L Jsidniny LL-keN-80 :pasAleuy a1eq G/lz6LLX3 JJaquwinN dl SWIT
soedspesH :poyleN LL-keN-s0 :ul paxoog aleg LMSVYM :s|rele@ a|dwes
SEIEIVY XL uoneiqied [eUl  \/L8OSO\.L0Z 3|13 1wend/Ai010811Q diL 18UIN 1LIN9OYLZ-L LMN (UoIIAUT loquiey  :S|reled 8)IS pue 1swolisn)d

SINO9-VYSH Ag spunodwo) d1uebio a]11e|oA

SOA

:¢PalipalIdde SYHMN




b oI SBS0VERIXT ‘snjejs 1o} sajou Jodal aas pabbeyy aie synsal [enpiApul 19YA\ 010 6 9bed
- L > - 9-/v-G6 aus|Ax-0
- L > - €-Z-901/£-8€-801 aus|Ax-d pue w
m 68°G yP-8uszuaqoIo|yoIa-'| - > - 9-02-0€9 ENEVERVEENEY AT
6 ausazusaqoJlonjjowolg Lzl 60°G Gp-euszuaqouol|yd - 1l > - -1%-001 auazuaqlAy1g
S0l gp-auan|o] zzl S6'¢ auszuaqgolonya-v'l - L > - /-06-801 8uszusgolo|y)d
101 aueyjaswolonjjowoliqig yAR% 09°¢ auazuagolonjjejusd - | > - -€6-901 wcmcumoEo‘ﬁ_D-N__‘
29 % wwumwo._._sm 0p B3Iy 1 SpJepuels [euiaiuj - l > - L-8V-v21 aueyjawolojyosowoiqig
- L > - 6-82-ZYl auedoudoiolyoia-g*L
- G > - v-81-121 auayie0Io|yoRe |
UQ@..Q._QC_ >__m3cmE usaq sey i} 9% ley} sajouap A, - | > - G-00-62 wcmcumo._o_co_._._.-N_ _.._.
pa}ipalooe SYHN Jou ale , payJew spunodwo) - 1 > - « 9-20-19001 auadoidoio|ydig-gl sued}
- L > - €-88-801 ausn|o|
- G > - 9-19-/8 8UdZUBsqoIo|YoH1-€Z | - L > - « G-10-19001 auadoidoioyoig-g sto
- G > - €-02-16 ausjeyydeN - L > - v-12-S/ auBY}BWOIOIYDIPOWOIg
- G > - €-89-/8 ausIpeNqo.o|yoBXaH - S - €-G67/1 aueyawowo.qiqg
- G > - 1-28-0Z} 8USZUSQOIO|YOU-FZ | - L > - G-/8-8/ suedoidoiolyoig-z‘L
- G > - « 8-Z1-96 auedoidoiojyo-g-owoiqia-zL - G > - 9-10-6. ENENERVEITE
- G > - 1-0G-G6 auszueqolIo|ydia-zL - L > - 2-90-201 aueylL0I0|Y2Ia-Z L
- L > - 8-15-¥01 auszuaq|Aing-u - L > - €. auszuag
- L > - 1-9%-901 8U8ZU8qoI0o|YoIa-F'L - L > - 9-8G-€9G suadoidoioyoig-| ‘L
- L > - L-€2-L¥S 8U8ZUSqoIo|YdId-€L - L > - G-€2-95 8pLOjyoeI8] Uogied
- L > - 9-/8-66 auan|oyAdoidos|-d - L > - 9-GG-1/ BUBY}S0JO|YOU -1 L )
- L > - 8-86-GE | auazuaq|Aing-oss - L > - €-99-/9 wJojoIolyD
- L > - « 9-€9-G6 suazusqiylewl 1 -¥Z | - L > - G161 8UBIBWOIOIYI0WOIg
- L > - 9-90-86 auszuaq|Aing-ys} - L > - Z-65-9G1 auaylL0Io|y2Ia-Z‘} SIo
- L > - v-€%-901 8UaN|0}oI0|YyD-¥ - L > - « L0265 suedoudoio|yoig-z'z
- L > - 8-/9-801 auazuaqiAylew1-G'¢"| - L > - €-ve-G/ aueyiL0I0|YoIa-1 |
- L > - 8-61-G6 3UaN|0}0I0|YD-Z - L > - G-09-9G1 auay}e0Io|ydIq-g‘| suel
- L > - ¥-81-96 suedoidoiolyou1-€ZL - L > - ¥-GE-G/ ausyie0Io|yoIa-1 |
- L > - 1-98-801 auszuaqouwoig - 1 > - -69-G/ auey}swWwoIon|}oIo|ydL |
- L > - 1-G9-€01 suszuaq|Adoid - G > - €-00-G/ ENEVERIGT)
- L > - « G VE6L auBYIS0IO|YORIR1-ZZ L | - S > - «67€8V. aueyWOWOIg
- L > - 8-29-86 auszusq|Adoid-os] - L > - ¥-10-G/ 8puoy9 [AUIA
- L > - 2-G2-S. wJojowo.g - L > - €18/ aueylewoIoyd
- L > - G-Z¥-001 EEVSTS - L > - « 811G/ 8UBUIBWOION|HPOIOIYDIQ
/6 (‘urw) |/6r (‘uiw)

114 % uollelluaduo)d 1 # SVO muc:OQEOO Hmm':w._. 114 % uollellusaduo)d 1 # SVO mU::OQEOO me._m._.
6l :uonisod yd :Joressdo G8S0 ¥ZM :JaquinN gor
L Jsidniny LL-keN-80 :pasAleuy a1eq 9/12621X3 JJaquwinN dl SWIT
soedspesH :poyleN LL-keN-s0 :ul paxoog aleg ZMSYM :s|rele@ a|dwes
SEIEIVY XL uoneiqied [eUl  \/L8OSO\.L0Z 3|13 1wend/Ai010811Q diL 18UIN 1LIN9OYLZ-L LMN (UoIIAUT loquiey  :S|reled 8)IS pue 1swolisn)d

SINO9-VYSH Ag spunodwo) d1uebio a]11e|oA

SOA

:¢PalipalIdde SYHMN




L IS G8G0¥C /X3

'sn
‘Budwes jo awi 8y} je ajdwes osﬂ%wm«%m_%%mho&ht%yaﬁwr

99S

pabb

Aew'eleq

oS EHLR d5 A8

06 40 9% obed

|
w_zm»wm_kr pasloba)es usaq aney ey sishjeue/sajdwes Joy ejep jo Ayubajul ay |

Aren Aew arep anp 810N - pajoenuodgng sishleuy

pajnpayos sisAjeue oN

paJtabbiiy jI paloayfe aq Aew arep anp 910N - }nsal Jabbu) uodn Juepuadap sisAjeuy
palinbay sisAjeuy

£33 sisAfeuy palsanbay

aw} Buipuey syeudoidde ayy ulypm asuswwod jou pip buissaosoud sidwes

awly Buipjoy ajeudoidde ayj ulypm aouswiwod jou pip Buissasoid sjdwes

sisAjeue ||e 0} a|gedljdde - pasiwoidwod aq Aew awi} Buipjoy os paiddns jou sem ajep Buidwes ay |
Jauieyuoo ajdwes ay) ul Juasald aoedspeaH

sisAjeue siy} Jo} uoljeAasasald 1091100 ay} JNOY)IM PaAISoaI sem ajdwes ay ]

sisAjeue siy} Joy Jaulejuod ayeldosddeur ue ul paaeoal sem ajdwes ay |

<m OO0 W

£ay ajdwes bulreinag

‘paisanbai Ajreuibuo
se pasdoid |[IM am ‘sinoy g ulylm puodsal jJou op noA §| ‘paadold 01 sn 81| pjnom noA
MOY SSNISIp 01 YSIM NoA pinoys Aj@relpawwi Aloyeloge| ayl 10e1u09 asea|d aoueisul siy} Ul

‘Kio1elOqge| 9Y) Ul passadold Bulag 1sIym JueiAdp
awo02aq p|nod sajdwes 1eyl a|qissod si 11 ‘JonamoH "sajdwes asayl asniiolid 01 Isowin Ino
op |i1m am awi Buipjoy ayl uey) JalealB si punoleuln) pajnpayos ayl alaym sisAjeue 104 910N

G8S0VZM

/1/50/%0 18jempunolo CMSYM 9/126/LL/X3
/1/50/%0 18)empunolo) LMSVYM GL126LL/X3
/1/50/%0 18jempunolo 9Hd 2 VANE!
/1/50/%0 18jempunolo SH4 €L126/LL/X3
/1/S0/%0 18}empunolo yH4 (AR VANE!
/1/S0/%0 18jempunolo €Hd 121261 /X3
/1/S0/%0 18}empunolo cHg 0L126/LL/X3
/1/S0/%0 18})empunolo lHg 69126LL/X3
LAA AN A A A A AIAIAIAIAIALIALALA
- Clolalo® ~l 35|z
_ SlLulzl=1218|%|z2|s|2l8|8|83
© °c|2(Q|w|s|3|2|2a|l¢e|&|=2|c|2| 8|z
T |~ X X|laolo|Q3|2|ao|=|Z2]92|a]| al|s5
o Slxlalels|g|lale|3|lglel2la|S
c c | x + | = =1 22| a o |2 [a)
2lelel=|le| |28 a alolal2|E2]a
sl 85|22l olalalnlélale|T|lele|le|E]|<
<|Z| 2|35 Liag|s S m p y\ " WV S| =2 on % s
ZlelzZlE] 8] ol o > £1¢|= s|l5l= 3 pajdwes adAl xure uondiiosaqg JaquinN i
* © = Py - © n £ M = ﬁw (@) — < )
sle|S|tlols5|alalal®|S|2]|S|g|@]|2]|2|C
Q = © 2] = < @ @ ) " %) @ I % L
T | = c © o | 2| E >| o ] © © = IS 5| = o
sl%|1c|s5|3|&|2|5|c|&|cl=z|8|2|2|2|5%
= E|lo|le|lwn|E| 3|l &l c|® S| E|E|S|©
Amn - m.m S|lglel2|2|N IS S| 2]z
elo|=]< g 18|58
2 ¥ g = [ g z
g b £ 21 5| £ | awoyen
110z-ReN-z) en@ Hoday
G8S0vZM ON loday
110zZ-ReN-G0 pabbo eyeg diL BUIN LIN9OYTZ-TTYN 9IS
99861 L M ON judwubisuod uoJIAUg [Joquey Jawoisn)

MBIAIBAQ B|dwes Buleinaq pue [eonAjeuy

\Cum_c‘_mco |eluswuolInug ©9S3

sIsAleuy ajdwes




L IS G8G0¥C /X3

'sn
‘Budwes jo awi 8y} je ajdwes osw,&w\m«%m_%%mho&ht%yaﬁw.rwwmh@w%om

06 J0 /1 obed

n IAIQUI
“Pasiwioitiwiod 8q ABW Buneins pasuoBba)es usaq aAey jey) siskjeue/sejdwes 1oy ejep jo Ajubajul sy |
mt ode synsal lenpinipy m._mm_@m 5 £ g b

Aren Aew arep anp 810N - pajoenuodgng sishleuy v

pajnpayos sisAjeue oN

paJtabbiiy jI paloayfe aq Aew arep anp 910N - }nsal Jabbu) uodn Juepuadap sisAjeuy

palinbay sisAjeuy

£a3| sisAfeuy palsanbay

aw} Buipuey syeudoidde ayy ulypm asuswwod jou pip buissaosoud sidwes

awly Buipjoy ajeudoidde ayj ulypm aouswiwod jou pip Buissasoid sjdwes

sisAjeue ||e 0} a|gedljdde - pasiwoidwod aq Aew awi} Buipjoy os paiddns jou sem ajep Buidwes ay |
Jauieyuoo ajdwes ay) ul Juasald aoedspeaH

sisAjeue siy} Jo} uoljeAasasald 1091100 ay} JNOY)IM PaAISoaI sem ajdwes ay ]

sisAjeue siy} Joy Jaulejuod ayeldosddeur ue ul paaeoal sem ajdwes ay |

<m OO0 W

£ay ajdwes bulreinag

‘paisanbai Ajreuibuo
se pasdoid |[IM am ‘sinoy g ulylm puodsal jJou op noA §| ‘paadold 01 sn 81| pjnom noA
MOY SSNISIp 01 YSIM NoA pinoys Aj@relpawwi Aloyeloge| ayl 10e1u09 asea|d aoueisul siy} Ul

‘Kio1elOqge| 9Y) Ul passadold Bulag 1sIym JueiAdp
awo02aq p|nod sajdwes 1eyl a|qissod si 11 ‘JonamoH "sajdwes asayl asniiolid 01 Isowin Ino
op |[1m am awi Buipjoy ayl uey JarealB si punoleuin) pajNpayos ayl alaym siskjeue 104 910N

d L1/S0/+0 18jempunol ZMSVYM 9/126.L/X3
/21/50/%0 18jempunol L MSVYM G/126.L/X3
d L1/S0/+0 J8jempunol 9H4 ¥/2126.L/X3
d L1/S0/+0 18jempunol SHe €.126.L/X3
d L1/S0/+0 J8jempunol 7Hg ZL126.L/X3
d L1/S0/+0 J8jempunol €He 1/126.L/X3
d L1/S0/+0 J8jempunol cHg 0/126.L/X3
d L1/S0/+0 J8jempunolg LHd 69126.L/X3
£ L2 rlAr ]2
<
7
% % n — M =z o
s|l<c|=|® o | V| O 4
nl<]l 2| O|>= o = o |
2B 3|10|1Ql0o|l 9| Y c @
c c »n ' O] o) N M 2| = =
S| 5|3 % > 2 S| g o S| 6 pajdwes adAl xure uondiiosaqg JaquinN i
I|ls|lc|T|2|D|&|8|=|_|O
== g8l W (@] M | ~| T
= = | O | F 2| Q| <
a <[> S| 8| a
O n c
IS
>
6]
2 | 2 zlwolazl 3
2 2 g S8 < | < | 2
g g : m S m dipoylei
110z-ReN-z) en@ Hoday
G8S0VZM ON loday
2102-keN-G0 pabboT ejeq dil 1BUIN LIN9OYTZ-TTHN 9IS
99861 L M ON judwubisuod uoJIAUg [Joquey Jawoisn)

MBIAIBAQ B|dwes Buleinaq pue [eonAjeuy

G8S0VZM A13S1WBYD [BIUSWIUOIIAUT OST

sIsAleuy ajdwes




Report Number : W/EXR/240585

Additional Report Notes

Method The following information should be taken into consideration when using the
Sample ID

Code data contained within this report

The calibration associated with this Test has not wholly met the requirements of the
EX1792169- Laboratory Quality Management System (QMS). The Laboratory believes that the
VOCHSAW 76 validity of the data has not been affected but in line with our QMS policy we have
removed accreditation from the affected analytes (1,2,4-Trimethylbenzene). These
circumstances should be taken into consideration when utilising the data.

Where individual results are flagged see report notes for status.
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Report Number: W/EXR/240585

Method Descriptions

Matrix MethodID Analysis Method Description
Basis

Water GROHSA As Received |Determination of Total Gasoline Range Organics Hydrocarbons
(GRO) by Headspace FID

Water ICPMSW As Received |Direct quantitative determination of Metals in water samples using
ICPMS

Water ICPWATVAR As Received |Direct determination of Metals and Sulphate in water samples using
ICPOES

Water KONEFE As Received |Direct analysis using discrete colorimetric analysis (calculation of
Ferric Iron from Total Iron and Ferrous Iron data if required)

Water KONENS As Received |Direct analysis using discrete colorimetric analysis

Water PAHMSW As Received |Determination of PolyAromatic Hydrocarbons in water by pentane
extraction GCMS quantitation

Water SFAPI As Received |Segmented flow analysis with colorimetric detection

Water SFAS As Received [Determination of Sulphide by segmented flow analysis with
colorimetric detection

Water SVOCSW As Received |Determination of Semi Volatile Organic Compounds (SVOC) by
DCM extraction followed by GCMS detection

Water TPHFID-Si As Received |Determination of speciated pentane extractable hydrocarbons in
water by GCFID

Water VOCHSAW As Received |Determination of Volatile Organics Compounds by Headspace
GCMS

Water WSLM3 As Received |Determination of the pH of water samples by pH probe

Page 49 of 50

Where individual results are flagged see report notes for status.
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Report Notes

Generic Notes

Soil/Solid Analysis

Unless stated otherwise,
- Results expressed as mg/kg have been calculated on the basis indicated in the Method Description table.
All results on MCERTS reports are reported on a 105°C dry weight basis with the exception of pH and conductivity.
- Sulphate analysis not conducted in accordance with BS1377
- Water Soluble Sulphate is on a 2:1 water:soil extract

Waters Analysis

Unless stated otherwise results are expressed as mg/l

Nil: Where "Nil" has been entered aaainst Total Alkalinitv or Total Aciditv this indicates that a measurement
was not required due to the inherent pH of the sample.

Oil analysis specific

Unless stated otherwise,
- Results are expressed as mg/kg
- SG is expressed as g/cm3@ 15°C

Gas (Tedlar bag) Analysis

Unless stated otherwise, results are expressed as ug/l

Asbestos Analysis

CH Denotes Chrysotile TR Denotes Tremolite
CR Denotes Crocidolite AC Denotes Actinolite
AM Denotes Amosite AN Denotes Anthophylite

NAIIS No Asbestos Identified in Sample
NADIS No Asbestos Detected In Sample

Symbol Reference

~ Sub-contracted analysis.

$$ Unable to analyse due to the nature of the sample

9 Samples submitted for this analyte were not preserved on site in accordance with laboratory protocols.
This may have resulted in deterioration of the sample(s) during transit to the laboratory.
Consequently the reported data may not represent the concentration of the target analyte present in the sample
at the time of sampling

¥ Results for guidance only due to possible interference

& Blank corrected result

I.S Insufficient sample to complete requested analysis

1.S(g) Insufficient sample to re-analyse, results for guidance only

Intf Unable to analyse due to interferences

N.D Not determined N.Det Not detected

N.F No Flow

NS Information Not Supplied

Req Analysis requested, see attached sheets for results

b Raised detection limit due to nature of the sample

* All accreditation has been removed by the laboratory for this result

T MCERTS accreditation has been removed for this result

§ accreditation has been removed for this result as it is a non-accredited matrix

Note: The Laboratory may only claim that data is accredited when all of the requirements of our Quality

System have been met. Where these requirements have not been met the laboratory may elect to include the data
in its final report and remove the accreditation from individual data items if it believes that the validity of the

data has not been affected. If further details are required of the circumstances which have led to the removal of
accreditation then please do not hesitate to contact the laboratory.
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Client :
Site :
Report Number :

Ramboll Environ
UK11-21406MT Minet Tip
W24_0585

Sample Descriptions

Lab ID Number Client ID Description
EX/1792169 BH1 Groundwater
EX/1792170 BH2 Groundwater
EX/1792171 BH3 Groundwater
EX/1792172 BH4 Groundwater
EX/1792173 BH5 Groundwater
EX/1792174 BH6 Groundwater
EX/1792175 WASW1 Groundwater
EX/1792176 WASW2 Groundwater

Appendix A Page 1 of 1
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Our Ref: EXR/240585 (Ver. 1) S IP.\:

Your Ref: UK11-21406MT —

May 15, 2017 Environmental Chemistry

ESG
Bretby Business Park
Ashby Road
Burton-on-Trent

Charles Collins Staffordshire

Ramboll Environ DE150YZ

Artillery House

11-19 Artillery Row Telephone: 01283 554400

London Facsimile: 01283 554422

SW7P 7RT

For the attention of Charles Collins
Dear Charles Collins

Sample Analysis - UK11-21406MT Minet Tip

Samples from the above site have been analysed in accordance with the schedule supplied.
The sample details and the results of analyses for these samples are given in the appended report.

An invoice for this work will follow under a separate cover.

Please be aware that our policy for the retention of paper based laboratory records and analysis reports is 6 years.

The work was carried out in accordance with Environmental Scientifics Group Ltd (Multi-Sector Services) Standard Terms and
Conditions of Contract.

If | can be of any further assistance please do not hesitate to contact me.
Yours sincerely

for ESG

D Goddard
Project Co-ordinator
01283 554362

Environmental Chemistry, ESG, P.O. Box 100, Burton-upon-trent, DE15 0XD Tel: 01283 554400 Fax: 01283 554422
Environmental Scientifics Group Limited.

Registered No: 2880501 EXR/240585 Ver. 1



L3

G

TEST REPORT

UKAS

TESTING

1252

Report No. EXR/240585 (Ver. 1)

Ramboll Environ
Artillery House
11-19 Artillery Row
London

SW7P 7RT

Site: UK11-21406MT Minet Tip

The 8 samples described in this report were registered for analysis by ESG on 05-May-2017. This report supersedes any versions
previously issued by the laboratory.
The analysis was completed by: 15-May-2017

Tests where the accreditation is set to N or No, and any individual data items marked with a * are not UKAS accredited.
Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.

The following tables are contained in this report:

Table 1 Main Analysis Results (Pages 2 to 3)

Table of PAH (MS-SIM) (10) Results (Pages 4 to 11)
Table of SVOC Results (Pages 12 to 19)

Table of GRO Results (Page 20)

Table of TPH (Si) banding (0.01) (Page 21)

GC-FID Chromatograms (Pages 22 to 37)

Table of VOC (HSA) Results (Pages 38 to 45)
Analytical and Deviating Sample Overview (Pages 46 to 47)
Table of Additional Report Notes (Page 48)

Table of Method Descriptions (Page 49)

Table of Report Notes (Page 50)

Table of Sample Descriptions (Appendix A Page 1 of 1)

On behalf of a7
ESG: (f bons Date of Issue: 15-May-2017
Tim Barnes Operations Director

Energy & Waste Services

Tests marked "' have been subcontracted to another laboratory.
Where samples have been flagged as deviant on the Analytical and Deviating Sample Overview, for any reason, the
data may not be representative of the sample at the point of sampling and the validity of the data may be affected.
ESG accepts no responsibility for any sampling not carried out by our personnel.

Where individual results are flagged see report notes for status.
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Polycyclic Aromatic Hydrocarbons
GCIMS (SIM)

Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip

Sample Details: BH1 Job Number: W24 0585
LIMS ID Number: EX1792169 Date Booked in: 05-May-17
QC Batch Number: 170320 Date Extracted: 10-May-17
Quantitation File: Initial Calibration Date Analysed: 10-May-17
Directory: \051017MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle

UKAS accredited?: Yes

Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 2.66 0.031 94
Acenaphthylene 208-96-8 - < 0.010 -
Acenaphthene 83-32-9 3.81 0.051 99
Fluorene 86-73-7 4.14 0.016 94
Phenanthrene 85-01-8 4.84 0.043 98
Anthracene 120-12-7 4.88 0.011 90
Fluoranthene 206-44-0 6.00 0.022 85
Pyrene 129-00-0 6.00 0.023 81
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[Kk]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.287 -

"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 102 2-Fluorobiphenyl 61
Acenaphthene-d10 102 Terphenyl-d14 62
Phenanthrene-d10 101

Chrysene-d12 90

Perylene-d12 83

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
Page 4 of 50 EXR/240585 Ver. 1



Polycyclic Aromatic Hydrocarbons
GCIMS (SIM)

Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip

Sample Details: BH2 Job Number: w24 0585
LIMS ID Number: EX1792170 Date Booked in: 05-May-17
QC Batch Number: 170320 Date Extracted: 10-May-17
Quantitation File: Initial Calibration Date Analysed: 10-May-17
Directory: \051017MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle

UKAS accredited?: Yes

Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 - < 0.020 -
Acenaphthylene 208-96-8 - < 0.010 -
Acenaphthene 83-32-9 - < 0.010 -
Fluorene 86-73-7 - < 0.010 -
Phenanthrene 85-01-8 - < 0.010 -
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 - < 0.010 -
Pyrene 129-00-0 - < 0.010 -
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[Kk]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.170 -

"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 100 2-Fluorobiphenyl 80
Acenaphthene-d10 101 Terphenyl-d14 76
Phenanthrene-d10 101

Chrysene-d12 93

Perylene-d12 87

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
Page 5 of 50 EXR/240585 Ver. 1



Polycyclic Aromatic Hydrocarbons
GCIMS (SIM)

Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip

Sample Details: BH3 Job Number: W24 0585
LIMS ID Number: EX1792171 Date Booked in: 05-May-17
QC Batch Number: 170320 Date Extracted: 10-May-17
Quantitation File: Initial Calibration Date Analysed: 10-May-17
Directory: \051017MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle

UKAS accredited?: Yes

Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 - < 0.020 -
Acenaphthylene 208-96-8 - < 0.010 -
Acenaphthene 83-32-9 - < 0.010 -
Fluorene 86-73-7 - < 0.010 -
Phenanthrene 85-01-8 4.84 0.022 97
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 5.99 0.016 71
Pyrene 129-00-0 5.99 0.017 67
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[Kk]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.195 -

"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 106 2-Fluorobiphenyl 81
Acenaphthene-d10 106 Terphenyl-d14 71
Phenanthrene-d10 106

Chrysene-d12 97

Perylene-d12 88

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
Page 6 of 50 EXR/240585 Ver. 1



Polycyclic Aromatic Hydrocarbons
GCIMS (SIM)

Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip

Sample Details: BH4 Job Number: w24 0585
LIMS ID Number: EX1792172 Date Booked in: 05-May-17
QC Batch Number: 170320 Date Extracted: 10-May-17
Quantitation File: Initial Calibration Date Analysed: 11-May-17
Directory: \051017MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle

UKAS accredited?: Yes

Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 - < 0.020 -
Acenaphthylene 208-96-8 - < 0.010 -
Acenaphthene 83-32-9 - < 0.010 -
Fluorene 86-73-7 - < 0.010 -
Phenanthrene 85-01-8 4.84 0.012 96
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 - < 0.010 -
Pyrene 129-00-0 - < 0.010 -
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[Kk]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.172 -

"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 105 2-Fluorobiphenyl 80
Acenaphthene-d10 106 Terphenyl-d14 67
Phenanthrene-d10 106

Chrysene-d12 92

Perylene-d12 84

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
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Polycyclic Aromatic Hydrocarbons
GCIMS (SIM)

Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip

Sample Details: BH5 Job Number: W24 0585
LIMS ID Number: EX1792173 Date Booked in: 05-May-17
QC Batch Number: 170320 Date Extracted: 10-May-17
Quantitation File: Initial Calibration Date Analysed: 11-May-17
Directory: \051017MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle

UKAS accredited?: Yes

Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 - < 0.020 -
Acenaphthylene 208-96-8 - < 0.010 -
Acenaphthene 83-32-9 - < 0.010 -
Fluorene 86-73-7 - < 0.010 -
Phenanthrene 85-01-8 4.84 0.011 97
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 - < 0.010 -
Pyrene 129-00-0 - < 0.010 -
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[Kk]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - <0.171 -

"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 94 2-Fluorobiphenyl 85
Acenaphthene-d10 97 Terphenyl-d14 75
Phenanthrene-d10 97

Chrysene-d12 88

Perylene-d12 83

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
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Polycyclic Aromatic Hydrocarbons
GCIMS (SIM)

Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip

Sample Details: BH6 Job Number: w24 0585
LIMS ID Number: EX1792174 Date Booked in: 05-May-17
QC Batch Number: 170320 Date Extracted: 10-May-17
Quantitation File: Initial Calibration Date Analysed: 11-May-17
Directory: \051017MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle

UKAS accredited?: Yes

Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 - < 0.020 -
Acenaphthylene 208-96-8 - < 0.010 -
Acenaphthene 83-32-9 - < 0.010 -
Fluorene 86-73-7 - < 0.010 -
Phenanthrene 85-01-8 - < 0.010 -
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 - < 0.010 -
Pyrene 129-00-0 - < 0.010 -
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[Kk]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.170 -

"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 99 2-Fluorobiphenyl 92
Acenaphthene-d10 101 Terphenyl-d14 77
Phenanthrene-d10 100

Chrysene-d12 88

Perylene-d12 82

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
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Polycyclic Aromatic Hydrocarbons
GCIMS (SIM)

Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip

Sample Details: WASW1 Job Number: W24 0585
LIMS ID Number: EX1792175 Date Booked in: 05-May-17
QC Batch Number: 170320 Date Extracted: 10-May-17
Quantitation File: Initial Calibration Date Analysed: 11-May-17
Directory: \051017MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle

UKAS accredited?: Yes

Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 2.66 0.030 96
Acenaphthylene 208-96-8 3.70 0.019 93
Acenaphthene 83-32-9 3.81 0.014 99
Fluorene 86-73-7 - < 0.010 -
Phenanthrene 85-01-8 - < 0.010 -
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 6.00 0.012 72
Pyrene 129-00-0 6.00 0.012 68
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[k]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.197 -

"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 112 2-Fluorobiphenyl 76
Acenaphthene-d10 113 Terphenyl-d14 68
Phenanthrene-d10 114

Chrysene-d12 108

Perylene-d12 103

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
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Polycyclic Aromatic Hydrocarbons
GCIMS (SIM)

Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip

Sample Details: WASW2 Job Number: W24 0585
LIMS ID Number: EX1792176 Date Booked in: 05-May-17
QC Batch Number: 170320 Date Extracted: 10-May-17
Quantitation File: Initial Calibration Date Analysed: 11-May-17
Directory: \051017MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle

UKAS accredited?: Yes

Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 2.66 0.094 97
Acenaphthylene 208-96-8 3.70 0.058 97
Acenaphthene 83-32-9 3.81 0.036 86
Fluorene 86-73-7 4.14 0.019 83
Phenanthrene 85-01-8 4.84 0.012 78
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 5.99 0.011 84
Pyrene 129-00-0 5.99 0.011 79
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[k]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.331 -

"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 97 2-Fluorobiphenyl 87
Acenaphthene-d10 99 Terphenyl-d14 73
Phenanthrene-d10 101

Chrysene-d12 92

Perylene-d12 87

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
Page 11 of 50 EXR/240585 Ver. 1
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Report Number : W/EXR/240585

Additional Report Notes

Method The following information should be taken into consideration when using the
Sample ID . - .
Code data contained within this report
The calibration associated with this Test has not wholly met the requirements of the
EX1792169- Laboratory Quality Management System (QMS). The Laboratory believes that the
VOCHSAW validity of the data has not been affected but in line with our QMS policy we have

76

removed accreditation from the affected analytes (1,2,4-Trimethylbenzene). These
circumstances should be taken into consideration when utilising the data.

Where individual results are flagged see report notes for status.
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Report Number: W/EXR/240585

Method Descriptions

Matrix MethodID Analysis Method Description
Basis

Water GROHSA As Received |Determination of Total Gasoline Range Organics Hydrocarbons
(GRO) by Headspace FID

Water ICPMSW As Received |Direct quantitative determination of Metals in water samples using
ICPMS

Water ICPWATVAR As Received |Direct determination of Metals and Sulphate in water samples using
ICPOES

Water KONEFE As Received |Direct analysis using discrete colorimetric analysis (calculation of
Ferric Iron from Total Iron and Ferrous Iron data if required)

Water KONENS As Received |Direct analysis using discrete colorimetric analysis

Water PAHMSW As Received |Determination of PolyAromatic Hydrocarbons in water by pentane
extraction GCMS quantitation

Water SFAPI As Received |Segmented flow analysis with colorimetric detection

Water SFAS As Received |Determination of Sulphide by segmented flow analysis with
colorimetric detection

Water SVOCSW As Received |Determination of Semi Volatile Organic Compounds (SVOC) by
DCM extraction followed by GCMS detection

Water TPHFID-Si As Received |Determination of speciated pentane extractable hydrocarbons in
water by GCFID

Water VOCHSAW As Received |Determination of Volatile Organics Compounds by Headspace
GCMS

Water WSLM3 As Received |Determination of the pH of water samples by pH probe

Page 49 of 50

Where individual results are flagged see report notes for status.
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Report Notes

Generic Notes

Soil/Solid Analysis

Unless stated otherwise,
- Results expressed as mg/kg have been calculated on the basis indicated in the Method Description table.
All results on MCERTS reports are reported on a 105°C dry weight basis with the exception of pH and conductivity.
- Sulphate analysis not conducted in accordance with BS1377
- Water Soluble Sulphate is on a 2:1 water:soil extract

Waters Analysis

Unless stated otherwise results are expressed as mg/l

Nil: Where "Nil" has been entered aaainst Total Alkalinitv or Total Aciditv this indicates that a measurement
was not required due to the inherent pH of the sample.

Oil analysis specific

Unless stated otherwise,
- Results are expressed as mg/kg
- SG is expressed as g/cm3@ 15°C

Gas (Tedlar bag) Analysis

Unless stated otherwise, results are expressed as ug/I

Asbestos Analysis

CH Denotes Chrysotile TR Denotes Tremolite
CR Denotes Crocidolite AC Denotes Actinolite
AM Denotes Amosite AN Denotes Anthophylite

NAIIS No Asbestos Identified in Sample
NADIS No Asbestos Detected In Sample

Symbol Reference

~ Sub-contracted analysis.

$$ Unable to analyse due to the nature of the sample

9 Samples submitted for this analyte were not preserved on site in accordance with laboratory protocols.
This may have resulted in deterioration of the sample(s) during transit to the laboratory.
Consequently the reported data may not represent the concentration of the target analyte present in the sample
at the time of sampling

¥ Results for guidance only due to possible interference

& Blank corrected result

1.S Insufficient sample to complete requested analysis

1.S(g) Insufficient sample to re-analyse, results for guidance only

Intf Unable to analyse due to interferences

N.D Not determined N.Det Not detected

N.F No Flow

NS Information Not Supplied

Req Analysis requested, see attached sheets for results

P Raised detection limit due to nature of the sample

* All accreditation has been removed by the laboratory for this result

T MCERTS accreditation has been removed for this result

§ accreditation has been removed for this result as it is a non-accredited matrix

Note: The Laboratory may only claim that data is accredited when all of the requirements of our Quality

System have been met. Where these requirements have not been met the laboratory may elect to include the data
in its final report and remove the accreditation from individual data items if it believes that the validity of the

data has not been affected. If further details are required of the circumstances which have led to the removal of
accreditation then please do not hesitate to contact the laboratory.
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Client :
Site :
Report Number :

Ramboll Environ
UK11-21406MT Minet Tip
W24_0585

Sample Descriptions

Lab ID Number Client ID Description
EX/1792169 BH1 Groundwater
EX/1792170 BH2 Groundwater
EX/1792171 BH3 Groundwater
EX/1792172 BH4 Groundwater
EX/1792173 BH5 Groundwater
EX/1792174 BH6 Groundwater
EX/1792175 WASW1 Groundwater
EX/1792176 WASW2 Groundwater

Appendix A Page 1 of 1
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Our Ref: EXR/244286 (Ver. 1) S IQ-.\:

Your Ref: UK11-21406MT -

July 10, 2017 Environmental Chemistry

ESG
Bretby Business Park
Ashby Road
Burton-on-Trent

Charles Collins Staffordshire

Ramboll Environ DE150YZ

Artillery House

11-19 Artillery Row Telephone: 01283 554400

London Facsimile: 01283 554422

SW7P 7RT

For the attention of Charles Collins
Dear Charles Collins

Sample Analysis - UK11-21406MT Minet Tip

Samples from the above site have been analysed in accordance with the schedule supplied.
The sample details and the results of analyses for these samples are given in the appended report.

An invoice for this work will follow under a separate cover.

Please be aware that our policy for the retention of paper based laboratory records and analysis reports is 6 years.

The work was carried out in accordance with Environmental Scientifics Group Ltd (Multi-Sector Services) Standard Terms and
Conditions of Contract.

If I can be of any further assistance please do not hesitate to contact me.
Yours sincerely

for ESG

D Goddard
Project Co-ordinator
01283 554362

Environmental Chemistry, ESG, P.O. Box 100, Burton-upon-trent, DE15 0XD Tel: 01283 554400 Fax: 01283 554422
Environmental Scientifics Group Limited.

Registered No: 2880501 EXR/244286 Ver. 1
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TEST REPORT

UKAS
TESTING

1252

Report No. EXR/244286 (Ver. 1)

Ramboll Environ
Artillery House
11-19 Artillery Row
London

SW7P 7RT

Site: UK11-21406MT Minet Tip

The 6 samples described in this report were registered for analysis by ESG on 01-Jul-2017. This report supersedes any versions
previously issued by the laboratory.

The analysis was completed by: 10-Jul-2017

Tests where the accreditation is set to N or No, and any individual data items marked with a * are not UKAS accredited.
Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.

The following tables are contained in this report:

Table 1 Main Analysis Results (Pages 2 to 3)

Table of PAH (MS-SIM) (10) Results (Pages 4 to 9)
Table of SVOC Results (Pages 10 to 15)

Table of GRO Results (Page 16)

Table of TPH (Si) banding (0.01) (Page 17)

Table of VOC (HSA) Results (Pages 18 to 23)
Analytical and Deviating Sample Overview (Pages 24 to 25)
Table of Additional Report Notes (Page 26)

Table of Method Descriptions (Page 27)

Table of Report Notes (Page 28)

Table of Sample Descriptions (Appendix A Page 1 of 1)

On behalf of ] 7
ESG: (/ Lot Date of Issue: 10-Jul-2017
Tim Barnes Operations Director

Energy & Waste Services

Tests marked "M have been subcontracted to another laboratory.
Where samples have been flagged as deviant on the Analytical and Deviating Sample Overview, for any reason, the
data may not be representative of the sample at the point of sampling and the validity of the data may be affected.
ESG accepts no responsibility for any sampling not carried out by our personnel.

Where individual results are flagged see report notes for status.
Page 1 of 28 EXR/244286 Ver. 1
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Polycyclic Aromatic Hydrocarbons

GC/MS (SIM)
Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip
Sample Details: BH1 Job Number: w24 4286
LIMS ID Number: EX1808044 Date Booked in: 01-Jul-17
QC Batch Number: 170430 Date Extracted: 04-Jul-17
Quantitation File: Initial Calibration Date Analysed: 04-Jul-17
Directory: \070417MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle

UKAS accredited?: Yes

Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 3.15 0.055 94
Acenaphthylene 208-96-8 * - < 0.010 -
Acenaphthene 83-32-9 4.32 0.057 97
Fluorene 86-73-7 4.69 0.016 97
Phenanthrene 85-01-8 5.51 0.026 99
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 6.82 0.018 69
Pyrene 129-00-0 7.10 0.015 70
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[k]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.287 -

"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 140 2-Fluorobiphenyl 77
Acenaphthene-d10 113 Terphenyl-d14 71
Phenanthrene-d10 131

Chrysene-d12 141

Perylene-d12 148

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
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Polycyclic Aromatic Hydrocarbons

GC/MS (SIM)
Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip
Sample Details: BH2 Job Number: W24 4286
LIMS ID Number: EX1808045 Date Booked in: 01-Jul-17
QC Batch Number: 170430 Date Extracted: 04-Jul-17
Quantitation File: Initial Calibration Date Analysed: 04-Jul-17
Directory: \070417MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle

UKAS accredited?: Yes

Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 - < 0.020 -
Acenaphthylene 208-96-8 * - < 0.010 -
Acenaphthene 83-32-9 - < 0.010 -
Fluorene 86-73-7 - < 0.010 -
Phenanthrene 85-01-8 5.51 0.012 94
Anthracene 120-12-7 5.56 0.014 93
Fluoranthene 206-44-0 6.82 0.019 97
Pyrene 129-00-0 7.10 0.017 70
Benzo[a]anthracene 56-55-3 8.78 0.016 67
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[k]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.198 -

"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 146 2-Fluorobiphenyl 87
Acenaphthene-d10 117 Terphenyl-d14 81
Phenanthrene-d10 137

Chrysene-d12 145

Perylene-d12 151

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
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Polycyclic Aromatic Hydrocarbons

GC/MS (SIM)
Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip
Sample Details: BH3 Job Number: w24 4286
LIMS ID Number: EX1808046 Date Booked in: 01-Jul-17
QC Batch Number: 170430 Date Extracted: 04-Jul-17
Quantitation File: Initial Calibration Date Analysed: 04-Jul-17
Directory: \070417MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle

UKAS accredited?: Yes

Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 - < 0.020 -
Acenaphthylene 208-96-8 * - < 0.010 -
Acenaphthene 83-32-9 - < 0.010 -
Fluorene 86-73-7 - < 0.010 -
Phenanthrene 85-01-8 - < 0.010 -
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 - < 0.010 -
Pyrene 129-00-0 - < 0.010 -
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[Kk]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.170 -

"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 161 2-Fluorobiphenyl 92
Acenaphthene-d10 114 Terphenyl-d14 84
Phenanthrene-d10 150

Chrysene-d12 155

Perylene-d12 158

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
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Polycyclic Aromatic Hydrocarbons

GC/MS (SIM)
Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip
Sample Details: BH4 Job Number: W24 4286
LIMS ID Number: EX1808047 Date Booked in: 01-Jul-17
QC Batch Number: 170430 Date Extracted: 04-Jul-17
Quantitation File: Initial Calibration Date Analysed: 04-Jul-17
Directory: \070417MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle

UKAS accredited?: Yes

Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 3.16 0.024 95
Acenaphthylene 208-96-8 * - < 0.010 -
Acenaphthene 83-32-9 - < 0.010 -
Fluorene 86-73-7 - < 0.010 -
Phenanthrene 85-01-8 - < 0.010 -
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 - < 0.010 -
Pyrene 129-00-0 - < 0.010 -
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[Kk]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.174 -

"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 127 2-Fluorobiphenyl 73
Acenaphthene-d10 118 Terphenyl-d14 80
Phenanthrene-d10 140

Chrysene-d12 142

Perylene-d12 142

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
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Polycyclic Aromatic Hydrocarbons

GC/MS (SIM)
Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip
Sample Details: BH5 Job Number: w24 4286
LIMS ID Number: EX1808048 Date Booked in: 01-Jul-17
QC Batch Number: 170430 Date Extracted: 04-Jul-17
Quantitation File: Initial Calibration Date Analysed: 04-Jul-17
Directory: \070417MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle

UKAS accredited?: Yes

Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 - < 0.020 -
Acenaphthylene 208-96-8 * - < 0.010 -
Acenaphthene 83-32-9 - < 0.010 -
Fluorene 86-73-7 - < 0.010 -
Phenanthrene 85-01-8 - < 0.010 -
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 - < 0.010 -
Pyrene 129-00-0 - < 0.010 -
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[Kk]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.170 -

"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 148 2-Fluorobiphenyl 92
Acenaphthene-d10 124 Terphenyl-d14 79
Phenanthrene-d10 138

Chrysene-d12 132

Perylene-d12 138

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
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Polycyclic Aromatic Hydrocarbons

GC/MS (SIM)
Customer and Site Details: Ramboll Environ: UK11-21406MT Minet Tip
Sample Details: Bh6 Job Number: W24 4286
LIMS ID Number: EX1808049 Date Booked in: 01-Jul-17
QC Batch Number: 170430 Date Extracted: 04-Jul-17
Quantitation File: Initial Calibration Date Analysed: 04-Jul-17
Directory: \070417MS10\ Matrix: Water
Dilution: 1.0 Ext Method: Bottle

UKAS accredited?: Yes

Target Compounds CAS # R.T. Concentration % Fit
(min) ug/l
Naphthalene 91-20-3 - < 0.020 -
Acenaphthylene 208-96-8 * - < 0.010 -
Acenaphthene 83-32-9 - < 0.010 -
Fluorene 86-73-7 - < 0.010 -
Phenanthrene 85-01-8 - < 0.010 -
Anthracene 120-12-7 - < 0.010 -
Fluoranthene 206-44-0 - < 0.010 -
Pyrene 129-00-0 - < 0.010 -
Benzo[a]anthracene 56-55-3 - < 0.010 -
Chrysene 218-01-9 - < 0.010 -
Benzo[b]fluoranthene 205-99-2 - < 0.010 -
Benzo[Kk]fluoranthene 207-08-9 - < 0.010 -
Benzo[a]pyrene 50-32-8 - < 0.010 -
Indeno[1,2,3-cd]pyrene 193-39-5 * - < 0.010 -
Dibenzo[a,h]anthracene 53-70-3 * - < 0.010 -
Benzo[g,h,i]perylene 191-24-2 * - < 0.010 -
Total (USEPA16) PAHs - - < 0.170 -

"M" denotes that % fit has been manually interpreted

Internal Standards % Area Surrogates % Rec
1,4-Dichlorobenzene-d4 NA Nitrobenzene-d5 NA
Naphthalene-d8 129 2-Fluorobiphenyl 103
Acenaphthene-d10 116 Terphenyl-d14 92
Phenanthrene-d10 142

Chrysene-d12 145

Perylene-d12 142

The Total PAH result is the sum of non-rounded individual PAH results and therefore may
differ to the sum of the rounded individual PAH results printed above. By convention, where
any one or more result is a "less than", the total is expressed as a "less than" and includes
the "less than" concentration within the total.

Where individual results are flagged see report notes for status.
Page 9 of 28 EXR/244286 Ver. 1
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Report Number : W/EXR/244286

Additional Report Notes

Method
Code

Sample ID

The following information should be taken into consideration when using the
data contained within this report

PAHMSW

EX1808044-49

The Secondary process control data associated with this Test has not wholly met the
requirements of the Laboratory Quality Management System QMS with one or more
target analytes falling outside acceptable limits. However the remaining data gives the
Laboratory confidence that the test has performed satisfactorily (including the Primary
Process Control) and that the validity of the data may not have been significantly
affected. However in line with our QMS policy we have removed accreditation from the
affected analytes (Acenaphthylene) . These circumstances should be taken into
consideration when utilising the data.

KONEFE

EX/1808049

Sample matrix effect caused inconsistent results when analysing for Ferrous Iron and
Total Iron. The sample was diluted to try to negate these effects but a consistent result
could not be obtained. Sample has therefore been marked as not amenable.

SVOCSW

EX1808048
EX1808049

The matrix of this sample has been found to interfere with the result for this test. The
sample has therefore been diluted, but in doing so, the detection limit for this test has
been elevated.

Where individual results are flagged see report notes for status.
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Report Number: W/EXR/244286

Method Descriptions

Matrix MethodID Analysis Method Description
Basis

Water GROHSA As Received |Determination of Total Gasoline Range Organics Hydrocarbons
(GRO) by Headspace FID

Water ICPMSW As Received |Direct quantitative determination of Metals in water samples using
ICPMS

Water ICPWATVAR As Received |Direct determination of Metals and Sulphate in water samples using
ICPOES

Water KONEFE As Received |Direct analysis using discrete colorimetric analysis (calculation of
Ferric Iron from Total Iron and Ferrous Iron data if required)

Water KONENS As Received |Direct analysis using discrete colorimetric analysis

Water PAHMSW As Received |Determination of PolyAromatic Hydrocarbons in water by pentane
extraction GCMS quantitation

Water SFAPI As Received |Segmented flow analysis with colorimetric detection

Water SFAS As Received [Determination of Sulphide by segmented flow analysis with
colorimetric detection

Water SVOCSW As Received |Determination of Semi Volatile Organic Compounds (SVOC) by
DCM extraction followed by GCMS detection

Water TPHFID-Si As Received |Determination of speciated pentane extractable hydrocarbons in
water by GCFID

Water VOCHSAW As Received |Determination of Volatile Organics Compounds by Headspace
GCMS

Water WSLM3 As Received |Determination of the pH of water samples by pH probe

Page 27 of 28
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Report Notes

Generic Notes

Soil/Solid Analysis

Unless stated otherwise,
- Results expressed as mg/kg have been calculated on the basis indicated in the Method Description table.
All results on MCERTS reports are reported on a 105°C dry weight basis with the exception of pH and conductivity.
- Sulphate analysis not conducted in accordance with BS1377
- Water Soluble Sulphate is on a 2:1 water:soil extract

Waters Analysis

Unless stated otherwise results are expressed as mg/l

Nil: Where "Nil" has been entered aaainst Total Alkalinitv or Total Aciditv this indicates that a measurement
was not required due to the inherent pH of the sample.

Oil analysis specific

Unless stated otherwise,
- Results are expressed as mg/kg
- SG is expressed as g/cm3@ 15°C

Gas (Tedlar bag) Analysis

Unless stated otherwise, results are expressed as ug/l

Asbestos Analysis

CH Denotes Chrysotile TR Denotes Tremolite
CR Denotes Crocidolite AC Denotes Actinolite
AM Denotes Amosite AN Denotes Anthophylite

NAIIS No Asbestos Identified in Sample
NADIS No Asbestos Detected In Sample

Symbol Reference

~ Sub-contracted analysis.

$$ Unable to analyse due to the nature of the sample

9 Samples submitted for this analyte were not preserved on site in accordance with laboratory protocols.
This may have resulted in deterioration of the sample(s) during transit to the laboratory.
Consequently the reported data may not represent the concentration of the target analyte present in the sample
at the time of sampling

¥ Results for guidance only due to possible interference

& Blank corrected result

I.S Insufficient sample to complete requested analysis

1.S(g) Insufficient sample to re-analyse, results for guidance only

Intf Unable to analyse due to interferences

N.D Not determined N.Det Not detected

N.F No Flow

NS Information Not Supplied

Req Analysis requested, see attached sheets for results

b Raised detection limit due to nature of the sample

* All accreditation has been removed by the laboratory for this result

T MCERTS accreditation has been removed for this result

§ accreditation has been removed for this result as it is a non-accredited matrix

Note: The Laboratory may only claim that data is accredited when all of the requirements of our Quality

System have been met. Where these requirements have not been met the laboratory may elect to include the data
in its final report and remove the accreditation from individual data items if it believes that the validity of the

data has not been affected. If further details are required of the circumstances which have led to the removal of
accreditation then please do not hesitate to contact the laboratory.
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Sample Descriptions

Client : Ramboll Environ

Site : UK11-21406MT Minet Tip

Report Number : W24_4286

Lab ID Number Client ID Description

EX/1808044 BH1 Groundwater
EX/1808045 BH2 Groundwater
EX/1808046 BH3 Groundwater
EX/1808047 BH4 Groundwater
EX/1808048 BH5 Groundwater
EX/1808049 Bh6 Groundwater
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WESTERN ACCESS, SOUTHALL
Environmental Verification Report - London Borough of Hillingdon— Revision 7
Appendix O — CGL Remediation Scheme Addendum

APPENDIX C

Proposed Earthworks Cut and Fill Volumes




Indicative

\ CREATE /

ZONE 10 (1556m?2):

CUT - Om3

FILL - 5778.7m3

PROPOSED

PAVEMENT VOLUME - 302.4m?

= NET FILL - 5476.3m3

/
/|

ZONE 1 (4988m?):
CUT - 0.0ms3
FILL - 6,770.7m3

= NETFILL - 6,770.7m3

DO NOT SCALE. USE FIGURED DIMENSIONS ONLY.
CHECK ON SITE AND REPORT ALL DISCREPANCIES TO
CREATE CONSULTING.

SAFETY, HEALTH AND ENVIRONMENTAL INFORMATION

IN ADDITIONAL TO THE HAZARDS/RISKS NORMALLY
ASSOCIATED WITH THE TYPES OF WORK DETAILED ON THIS
DRAWINGS, NOTE THE FOLLOWING:

CONSTRUCTION

UNKNOWN BURIED SERVICES - REFER TO SERVICES PLANS AND USE
CABLE AVOIDANCE TOOLS BEFORE DIGGING. HIGH PRESSURE GAS
MAINS - EXERCISE EXTREME CAUTION IN THEIR VICINITY
CONTAMINATED LAND IN THE PROCESS OF REMEDIATION -
CONFIRM THE STATUS OF EACH AREA BEFORE DIGGING AND
PRECAUTIONS TO BE TAKEN AT DIFFERENT LEVELS. IF IN DOUBT -
STOP WORK AND ASK. CONFINED SPACE WORKING - DO NOT
ENTER ANY CONFINED SPACE UNLESS ABSOLUTELY NECESSARY.
DO NOT ENTER WITHOUT A PERMIT AND ALL NECESSARY
EQUIPMENT AND SUPPORT AS REQUIRED

MAINTENANCE/CLEANING

MULTIPLE BURIED SERVICES INCLUDING HIGH PRESSURE GAS MAINS
- CONSULT SERVICES PLANS AND HOST UTILITY COMPANIES AND
USE CABLE AVOIDANCE TOOLS BEFORE DIGGING. REMEDIATED
BROWN FIELD SITE - DO NOT EXCAVATE BELOW THE MARKER LAYER
WITHOUT A SITE SPECIFIC METHOD STATEMENT FOR THE LOCATION
IN HAND. IF IN DOUBT - STOP WORK AND ASK

DECOMMISIONING/DEMOLITION

MULTIPLE BURIED SERVICES INCLUDING HIGH PRESSURE GAS MAINS
- CONSULT SERVICES PLANS AND HOST UTILITY COMPANIES AND
USE CABLE AVOIDANCE TOOLS BEFORE DIGGING. REMEDIATED
BROWN FIELD SITE - DO NOT EXCAVATE BELOW THE MARKER LAYER
WITHOUT A SITE SPECIFIC METHOD STATEMENT FOR THE LOCATION
IN HAND. IF IN DOUBT - STOP WORK AND ASK

IT IS ASSUMED THAT ALL WORKS WILL BE CARRIED OUT BY A
COMPETENT CONTRACTOR WORKING, WHERE APPROPRIATE, TO
AN APPROVED METHOD STATEMENT

ZONE 8 (2508m2):

= NET FILL - 2,446.5m3

ZONE 3 (4683m2):

CUT - Om3

FILL - 6,024.1m3

INDICATIVE PROPOSED
PAVEMENT VOLUME - 1203.4m3

= NET FILL - 4,820.7m3

=71/ 17
ZONE 9 (2830m?):
CUT - Om?3

FILL - 10123.5m3

= NETFILL - 10123.5m?

I/ / ////:
/ / / //,,///

CUT-0ms3
FILL - 2,446.5m3

ZONE 2 (4507m2):
CUT - 953.0m3
FILL - 1,119.8m?

= NETFILL - 116.8m3

ZONE 7 (1966m?):

CUT - 0ms3
FILL - 6,689.0m3
INDICATIVE PROPOSED ZONE 6 (1180m?2):
PAVEMENT VOLUME - 515.8m3 CUT -5.7/m3

FILL - 1,042.2m3

= NET FILL - 6,173.2m3

= NET FILL - 1,036.5m?3

ZONE 4 (4398m2):

CUT - 36.0m3

FILL - 17,395.1m?

INDICATIVE PROPOSED
PAVEMENT VOLUME - 894.1m?

= NET FILL - 16,465.0m?3

RAILWAY LINE

ZONE 5 (2501m2):

CUT - Om?

FILL - 11,250.3m?

INDICATIVE PROPOSED
PAVEMENT VOLUME - 569.8m?

= NET FILL - 10,680.5m?3

SOUTHALL
DEVELOPMENT

GENERAL NOTES:

1. IFTHIS DRAWING HAS BEEN RECEIVED
ELECTRONICALLY IT IS THE RECIPIENTS
RESPONSIBILITY TO PRINT THE DOCUMENT TO
THE CORRECT SCALE.

2.  ALL DIMENSIONS ARE IN METRES UNLESS
OTHERWISE STATED. IT IS RECOMMENDED
THAT INFORMATION IS NOT SCALED OFF THIS
DRAWING.

3. REFER TO DRAWING
A720-E05-IW-CCE-EW-DR-0610 FOR
EARTHWORKS ENABLING PLAN.

4. DO NOT SCALE FROM THIS DRAWING.

5. ALL LEVELS ARE IN METRES ABOVE
ORDNANCE DATUM (NEWLYN).

6. THE HIGHWAY AUTHORITY IS TRANSPORT FOR
LONDON (TfL).

7. THIS PLAN AND PROFILE HAVE BEEN DRAWN
FROM INTERPOLATED 3D MODELS OF THE
VARIOUS BOUNDARIES LOGGED IN TRIAL PITS
AND BOREHOLES, TOPOGRAPHICAL DATA
AND DATA FROM GEOLOGICAL MAPS ETC. IT
IS INTENDED TO PROVIDE A GUIDE AS TO THE
LIKELY GROUND CONDITIONS AND AS SUCH
SHOULD BE REGARDED AS INDICATIVE. IT IS
RECOMMENDED THAT DESIGN DECISIONS
MADE ON THE BASIS OF THIS INFORMATION
ARE CONFIRMED BY INVESTIGATION.

8. THE FORMATION LEVELS HAVE BEEN SET AS
SHOWN IN DRG
A720-E05-PA-VEC-HW-DR-0001 AND
DRAWING A720-E05-IW-CGL-EW-DR-0102
AND FURTHER ENGINEERING JUDGEMENTS AS
AGREED WITH CGL.

9. ALL EARTHWORK CALCULATIONS ARE BASED
ON PROPOSED FORMATION LEVELS
PROVIDED BY CGL AND MAKE NO
ALLOWANCE FOR ANY BULKING FACTOR.

KEY:
mmw mmmm = EXTENT OF SITE

Create Consulting Engineers accept no responsibility for any unauthorised amendments

to this drawing. Only figured dimensions are to be worked to. COPYRIGHT © RESERVED

P5 06.09.17 | REVISED VOLUME TO UPDATED INFORMATION JPP Tl

P4 01.09.17 [ REVISED TO UPDATED INFORMATION JPP T

P3 21.07.17 | ZONES 3, 4, 5 & 7 UPDATED JPP Tl

P2 06.07.17 [ DRAWING REPLICATED FROM MTU TO CREATE PR Tl
NOTE

REVISIONS IDENTIFIED BELOW, INDICATE THE
MORGAN TUCKER AMENDMENTS

P1

REV DATE AMENDMENT DETAILS BY |[APPR.

PROJECT
WESTERN ACCESS
SOUTHALL

DRAWING TITLE
EARTHWORKS PLAN
FORMATION LEVEL TO PROPOSED DESIGN

CLIENT

FM CONWAY

DATE DRAWING STATUS
06.07.17 PRELIMINARY

SCALE(S) DESIGNED | DRAWN
MT PR
1:1000@A0 | CHECKED | APPROVED
BA Tl

DRAWING No

AT720-E05-IW-CCE-EW-DR-0600

create

JOB No revison | SONSULTING
P17 - 1298 P5 | ENGINEERS LTD

www.createconsultingengineers.co.uk
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Indicative

\ CREATE /

ZONE 10 (1635m?);
CUT - 6,585.4m3
FILL - Om3

= NET CUT - 6,585.4m?3

= NET CUT - 12,965.7m3

L

ZONE 8 (2508m2):
CUT - 1,025.1m3
FILL - 449.6m3

= NET CUT - 575.5m3

ZONE 3 (6633m2):
CUT - 1,847.0m3
FILL - 407.0m3

= NET CUT - 1,440.0m3

ZONE 7 (2014m?):
CUT - 1,622.4m3
FILL - 26.0m?

= NET CUT - 1,596.4m3

ZONE 9 (2812m2):
CUT - 12,965.7m?
FILL - Om3

I ZONE 1 (4992m2):
CUT - 20,527.0m3
FILL - Om?

ZONE 2 (4499m?):
CUT - 3,010.0m3
FILL - 1,083.5m3

= NET CUT - 1,926.5m3

ZONE 6 (1275m?):
CUT - 912.4m3
FILL - Om?

= NET CUT - 912.4m3

= NET CUT - 20,527.0m?3

ZONE 4 (5490m?2):
CUT - 9,963.6m3
FILL - Om3

= NET CUT - 9,963.6m3

DO NOT SCALE. USE FIGURED DIMENSIONS ONLY.
CHECK ON SITE AND REPORT ALL DISCREPANCIES TO
CREATE CONSULTING.

SAFETY, HEALTH AND ENVIRONMENTAL INFORMATION

IN ADDITIONAL TO THE HAZARDS/RISKS NORMALLY
ASSOCIATED WITH THE TYPES OF WORK DETAILED ON THIS
DRAWINGS, NOTE THE FOLLOWING:

CONSTRUCTION

UNKNOWN BURIED SERVICES - REFER TO SERVICES PLANS AND USE
CABLE AVOIDANCE TOOLS BEFORE DIGGING. HIGH PRESSURE GAS
MAINS - EXERCISE EXTREME CAUTION IN THEIR VICINITY
CONTAMINATED LAND IN THE PROCESS OF REMEDIATION -
CONFIRM THE STATUS OF EACH AREA BEFORE DIGGING AND
PRECAUTIONS TO BE TAKEN AT DIFFERENT LEVELS. IF IN DOUBT -
STOP WORK AND ASK. CONFINED SPACE WORKING - DO NOT
ENTER ANY CONFINED SPACE UNLESS ABSOLUTELY NECESSARY.
DO NOT ENTER WITHOUT A PERMIT AND ALL NECESSARY
EQUIPMENT AND SUPPORT AS REQUIRED

MAINTENANCE/CLEANING

MULTIPLE BURIED SERVICES INCLUDING HIGH PRESSURE GAS MAINS
- CONSULT SERVICES PLANS AND HOST UTILITY COMPANIES AND
USE CABLE AVOIDANCE TOOLS BEFORE DIGGING. REMEDIATED
BROWN FIELD SITE - DO NOT EXCAVATE BELOW THE MARKER LAYER
WITHOUT A SITE SPECIFIC METHOD STATEMENT FOR THE LOCATION
IN HAND. IF IN DOUBT - STOP WORK AND ASK

DECOMMISIONING/DEMOLITION

MULTIPLE BURIED SERVICES INCLUDING HIGH PRESSURE GAS MAINS
- CONSULT SERVICES PLANS AND HOST UTILITY COMPANIES AND
USE CABLE AVOIDANCE TOOLS BEFORE DIGGING. REMEDIATED
BROWN FIELD SITE - DO NOT EXCAVATE BELOW THE MARKER LAYER
WITHOUT A SITE SPECIFIC METHOD STATEMENT FOR THE LOCATION
IN HAND. IF IN DOUBT - STOP WORK AND ASK

IT IS ASSUMED THAT ALL WORKS WILL BE CARRIED OUT BY A
COMPETENT CONTRACTOR WORKING, WHERE APPROPRIATE, TO
AN APPROVED METHOD STATEMENT

SOUTHALL vy e

DEVELOPMENT ; T —

GENERAL NOTES:

1. IFTHIS DRAWING HAS BEEN RECEIVED
ELECTRONICALLY IT IS THE RECIPIENTS
RESPONSIBILITY TO PRINT THE DOCUMENT TO
THE CORRECT SCALE.

2. ALL DIMENSIONS ARE IN METRES UNLESS
OTHERWISE STATED. IT IS RECOMMENDED
THAT INFORMATION IS NOT SCALED OFF THIS
DRAWING.

3. REFER TO DRAWING
A720-E05-IW-CCE-EW-DR-0600 FOR PLAN
SHOWING FORMATION LEVEL TO PROPOSED
DESIGN.

4. DO NOT SCALE FROM THIS DRAWING.

5. ALL LEVELS ARE IN METRES ABOVE
ORDNANCE DATUM (NEWLYN).

6. THE HIGHWAY AUTHORITY IS TRANSPORT FOR
LONDON (TfL).

7. THIS PLAN AND PROFILE HAVE BEEN DRAWN
FROM INTERPOLATED 3D MODELS OF THE
VARIOUS BOUNDARIES LOGGED IN TRIAL PITS
AND BOREHOLES, TOPOGRAPHICAL DATA
AND DATA FROM GEOLOGICAL MAPS ETC. IT
IS INTENDED TO PROVIDE A GUIDE AS TO THE
LIKELY GROUND CONDITIONS AND AS SUCH
SHOULD BE REGARDED AS INDICATIVE. IT IS
RECOMMENDED THAT DESIGN DECISIONS
MADE ON THE BASIS OF THIS INFORMATION
ARE CONFIRMED BY INVESTIGATION.

8. THE FORMATION LEVELS HAVE BEEN SET AS
SHOWN IN DRG
A720-E05-PA-VEC-HW-DR-0001 AND
DRAWING A720-E05-IW-CGL-EW-DR-0102
AND FURTHER ENGINEERING JUDGEMENTS AS
AGREED WITH CGL.

9. ALL EARTHWORK CALCULATIONS ARE BASED
ON PROPOSED FORMATION LEVELS
PROVIDED BY CGL AND MAKE NO
ALLOWANCE FOR ANY BULKING FACTORS.

KEY:
mmm = = EXTENT OF SITE

Create Consulting Engineers accept no responsibility for any unauthorised amendments
to this drawing. Only figured dimensions are to be worked to. COPYRIGHT © RESERVED

ZONE 5 (3524m?):

CUT- 1,347.7/m3

FILL - 74.8m3

= NET CUT - 1222.9m3
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WESTERN ACCESS, SOUTHALL

Detailed Quantitative Risk Assessment for Controlled Waters

Table A. Summary of site specific model input parameters for Remedial Target Methodology

Confidence in

Unit:
Parameter Typical range nits Value chosen | lJustification of parameter chosen Source of parameter | Other information / comment R
Moistturte 9.6-31.0 % 2016 Average value for Made Ground Lab testing of site i High
conten (i.e. assumed source materials) soils
Air filled = RTM porosity :
0.169 ) 0.169 Based on average moisture content calculator ) High
Porosity and typical bulk density for source
illed = materials above water table i
Water filled ) 0298 ) RTM porosity ) High
0.298 calculator
Infiltration 0.001618 m/d 0.001618 Average rainfall value for 2016 Met office data for - High
Heathrow?

Table B. Summary of site specific model input parameters for Remedial Target Methodology — Made Ground

Confidence in

considered more
representative.

Unit
Parameter Typical range nits Value chosen Justification of parameter chosen Source of parameter | Other information / comment I
Dry bulk density ] )
of Made 1.48-1.63 g/cm3 1.53 Average value for trackbed from . Lab test|r.1g of site - High
Ground. soils
Sensitivity analysis shows that
the higher value gives more
Bulk density of Lab testing of sit conservative remedial targets
1.94-2.05 cm? 1.99 ab testing of site gets. High
Made Ground g/ Average value for Made Ground. soils However, an average value is g
considered more
representative.
Sensitivity analysis shows that
the lower value gives more
FOC of Made 0.0035 - i 0.025 Arithmetic mean of 24 soil samples | Laboratory data from conservative remedial targets. Hich
Ground 0.064 ’ collected from the Made Ground. site won soils However, an average value is J

L http://www.metoffice.gov.uk/pub/data/weather/uk/climate/stationdata/heathrowdata.txt

CGN/03732I




WESTERN ACCESS, SOUTHALL
Detailed Quantitative Risk Assessment for Controlled Waters

Table C. Summary of site specific model input parameters for Remedial Target Methodology — River Terrace Deposits

Confidence in

width and length

The site investigation data indicates that the elevated concentrations of contaminants in groundwater occur in a series of discrete source areas
and hotspots, which are likely to be associated with the overlying Made Ground.

Unit: Justificati f t
Parameter Typical range nits Value chosen ustification of parameter Source of parameter | Other information / comment
chosen parameter
: Sensitivity analysis shows that
Dry bulk density ; ;
of RTD. 1.6-1.97 g/cm3 1.76 Average value for RTD. Lab tESt".]Ig of site the parameter has little effect High
solls on the model output.
McWhorter and
Effecti . Sunada (2010). Sensitivit lysis sh that
ec. e Lower value considered to be unada ( ) ensitivity ana y5|ss. ows tha Moderate to
porosity of 0.21-0.33 - 0.21 . . Groundwater the parameter has little effect .
representative of the site. high
sandy gravels Hydrology and on the model output.
Hydraulics.
Arithmetic mean of 3 soil Laboratory data from Sensitivity analysis shows that
FOC of RTD 0.0041 -0.019 - 0.013 samples collected from the . v . the parameter has little effect High
site won soils
RTD. on the model output.
Arithmetic mean of P ; Moderate to
Saturated saturated thicknesses of RTD Groundwater Sensitivity analysis s_hows that high
: 3.8 m 3.8 monitorin the parameter has little effect Ig
thickness of RTD recorded during monitoring 2
undertaken by CGL. on the model output.
works.
Sensitivity analysis shows that
Hydraulic 0.009-0.044 i 0.028 Calculated from site Groun.dw.ater the lower value gives more Moderate
gradient (RTD) (RTD) monitoring data. monitoring conservative remedial targets.
undertaken by CGL. However, average value used.
draul ] ) Sensitivity analysis shows that
H(}/ rautic ‘ Arithmetic mean for gravels . Pa.rt|c|.e size the lower value gives more Moderate to
con uRc_:Bnty 0 0.07 -216 m/d 94.4 considered to be d|str|b.ut|on data conservative remedial targets. high
representative of the site. from site samples However, average value from
PSD test data used.
Area = 100m?, Length = 10m, Width = 10m.
Source area,
Moderate

CGN/03732I
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Table D. Summary of contaminant specific model input parameters for Remedial Target Methodology.

Justification of

: . . Confidence in
Determinant Ka (ml/g) Value chosen ETEIT T R Source of parameter Other information / comment parameter value
Sensitivity analysis shows that

Lower value chosen Kd values for ammonium reported the parameter does affect the

Ammonium 12-17 1.2 for conservative by the BGS and Environment model output. Lower value High
assessment Agency. Science Report SC020039/4 gives more conservative
remedial targets.
Based on CONSIM technical
Cadmium 240 240 - reference for Cadmium (unspecified - Moderate
conditions).
Based on CONSIM technical
Chromium VI 35 35 - reference for Chromium VI - Moderate
(unspecified conditions).
Lower value expected
Free Cyanide 0.1- 9.9 0.1 to be more RIVM?Z, US EPA3 - Moderate
conservative.
Sensitivity analysis shows that

Lower value chosen Based on USEPA report; the parameter does affect the

Lead 4,360 - 23,270 4,360 for conservative Understanding Variation in Partition model output. Lower value High
assessment Coefficient, Kd, Values®. gives more conservative
remedial targets.
Kd value for inorganic mercury
Mercury 500 500 - reported by the Environment - Moderate
Agency. SC050021

Copper 2120 2120 RIVM, (2001)° Moderate

2 RIVM, (2000). Circular on target values and intervention values for soil remediation.

3 UsEe PA, (2005). Table of toxicological data and physical properties.
4 USEPA (August 1999). Understanding Variation in Partition Coefficient, Kd, Values. Volume II. Review of Geochemistry and Available Kd Values for Cadmium, Cesium, Chromium,
Lead, Plutonium, Radon, Strontium, Thorium, Tritium (3H), and Uranium.
5 RIVM, (2001). Re-evaluation of Human-toxicological Maximum Permissible Risk Levels.

CGN/03732I
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Nickel

500

500

Value used in Thorne
et al, 20056

Thorne et al, 2005.

Moderate

Zinc

0.1 to 8000

2600

Value used in Thorne
et al, 2005

ATSDR toxicological profile and
Thorne et al, 2005.

Moderate

Table E. Summary of contaminant specific model input parameters for Remedial Target Methodology.

Justification of

Confidence in

source.

reference for benzene

gives more conservative
remedial targets.

Determinant Koc (ml, Source of parameter i i
I oc (ml/g) Value chosen parameter chosen u p Other information / comment e vl
Sensitivity analysis shows that
Lower value chosen . the parameter does affect the
129,000 - E tA SR7 and P5-
Benzo(a)pyrene 916.000 129,000 for conservative nwronmenmg(/e_lr_\;\{ an model output. Lower value Moderate to high
’ assessment. gives more conservative
remedial targets.
Lower value chosen Based on CONSIM technical Sensitivity analysis shows that
Phenol 27 -83 27 for conservative reference for Phenol and the parameter does affect the i
ol Environment Agency reports mc?del output. Lower v_aIue Moderate to high
SC050021/SR7 and P5-079/TR1 gives more conservative
remedial targets.
Published data Based on CONSIM technical
Naphthal 1288 1288 - i
aphthalene source. reference for naphthalene Moderate to high
Sensitivity analysis shows that
Published data Based on CONSIM technical the parameter does affect the .
Benzene 38-97 38 model output. Lower value Moderate to high

6 Thorne M., Walke R., Maul P., (2005). The PRISM Foodchain Modelling Software: Parameter Values for the Soil/Plant Model. Document No. QRS-1198A-3, March 2005.

CGN/03732I
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Table F. Summary of contaminant specific model input parameters for Remedial Target Methodology.

Determinant

Half-life (days)

Value chosen

Justification of

Source of parameter

Other information /

Confidence in

substances: cyanide (free) (For
consultation)

parameter chosen comment parameter value
Anaerobic
Higher half-life rate H?ward, Boethling, Jarvi_s, Meylan, Sensitivity analysis Moderate
chosen as a Michalenko. (1991). Environmental shows that the higher
conservative value degradation rates value gives more
Benzo(a)pyrene 228-2,120 2,120 . g. .
based on mildly conservative remedial
reducing conditions targets.
in groundwater.
Phenol Higher half-life rate ngard, Boethling, Jarvi_s, Meylan, Sensitivity analysis Moderate
chosen as a Michalenko. (1991). Environmental shows that the higher
conservative value degradation rates value gives more
8-28 28 . . .
based on mildly conservative remedial
reducing conditions targets.
in groundwater.
Naphthalene Higher half-life rate H9W3rd' Boethling, Jarvi.s, Meylan, Sensitivity analysis Moderate
chosen as a Michalenko. (1991). Environmental shows that the higher
conservative value degradation rates value gives more
25 to 258 258 . . .
based on mildly conservative remedial
reducing conditions targets.
in groundwater.
Benzene Higher half-life rate H?ward, Boethling, Jarvi.s, Meylan, Sensitivity analysis Moderate
chosen as a Michalenko. (1991). Environmental shows that the higher
; degradation rates ;
112 to 720 220 conservative yalue value g|.ves more.
based on mildly conservative remedial
reducing conditions targets.
in groundwater.
Free Cyanide Published data WFD-UKTAG - Proposed EQS for Water R High
15 15 source. Framework Directive Annex VIII

CGN/03732I
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Remedial Targets Worksheet , Release 3.2

Level 1 - Soil

Select the method of calculating the soil water
Partition Co-efficient by using the pull down menu
below

Calculate for non-polar organic chemicals

Source of parameter value

Contaminant Benzene
Target concentration Cr 0.01 mg/|
Input Parameters Variable Value Unit
Standard entry
Water filled soil porosity Ow 2.98E-01 fraction
Air filled soil porosity 0a 1.69E-01 fraction
Bulk density of soil zone material p 2.16E+00  |g/cm?®
Henry's Law constant H 2.24E-01  |dimensionless
Entry if specify partition coefficient (option)
Soil water partition coefficient Kd _I/kg
Entry for non-polar organic chemicals (option)
Fraction of organic carbon (in soil) foc 2.50E-02 fraction
Organic carbon partition coefficient Koc 3.80E+01 I/kg
Entry for ionic organic chemicals (option)
Sorption coefficient for neutral species Kocn IIkg
Sorption coefficient for ionised species Koc,i IIkg
pH value pH pH units
Acid dissociation constant pKa
Fraction of organic carbon (in soil) foc fraction
Soil water partition coefficient used in Level Assessment Kd 9.50E-01 Ilkg
Level 1 Remedial Target
Level 1 Remedial Target 1.11E-02 mg/kg
or
0.01 mg/l

Remedial targets worksheet v3.1

Calculated value

(for comparison with soil analyses)

(for comparison with leachate test results)

This sheet calculates the Level 1 remedial target for soils(mg/kg) based on a
selected target concentration and theoretical calculation of soil water partitioning.
Three options are included for determining the partition coefficient.

The measured soil concentration as mg/kg should be compared with the Level 1
remedial target to determine the need for further action.

12/09/2017, 10:22
Re-use targets - BenzenelLevel1 Soil



Remedial Targets Worksheet , Release 3.2

Level 3 - Soil See Note
Input Parameters Variable Value Unit  Source Enter method of defining partition co-efficient (using pull down list)
[_Calculate for non-polar organic i 10E+00 _
c Benzene from Level 1 _ aoEor
Target C cr | 001 [ mgn  from Level 1 £ soeon
Dilution Factor ~ DF 1.756+02 from Level 2 2 70801
Entry if specify partition coefficient (option) 5 eonon
Select analytical solution (click on brown cell below, then on pull-down menu) Soil water partion coefficient e soror
OgataBanks i HRA Entry for non-polar organic chemicals (option) % 40E01
Fraction of organic carbon in aquifer foc [ 1.30E-02_|fraction g 30801
Select nature of decay rate (click on brown cell below, then on pull-down menu) Organic carbon partition coefficient Koc | _3.80E+01 |ikg $ 20801
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved pollutants only |Entry for ionic organic chemicals (option) “ toeor
Sorption coefficient for related species Koen Ilkg 0.0E+00
Variable Value Unit__ Source of parameter value Sorption coefficient for ionised species Koci IIkg o 2 4 6 8 10 12 “ 16
Enter source Soil concentration as mg/kg bH value pH Distance (m)
Enter soi 1 mg/kg Acid iation constant pKa
Half life for degradation of contaminant in water ~ tiz 7.20E+02 days |Fraction of organic carbon in aquifer foc fraction Note: 'Relative concentration' is the ratio of calculated concentation at a given
Calculated decay rate 7. days’  caloulated position compared to the source concentration. The calculations assume plume
Widh of plume in aquier at source Sz m  from Level 2 Soil water partition coefficient Kd kg gfx::m’:m’:;f&;‘; a:t“:f; Qz_ﬂgmagfhzﬁﬂz:?;gg:::m o
Plume thickness in aquifer at source Sy m  from Level 2 calculation sheels,
Bulk density of aquifer materials ~ p glom® | |
Effective porosity of aquifer ~ n fraction | |Define dispersivity (click brown cell and use pull down list)
Hydraulic gradient i fraction from Level 2 (adjusted) Dispersivities 10%, 1%, 0.1% of pathway length
Hydraulic conductivity of saturated aquifer K mid  from Level 2
Distance to compliance point X m | Calc value Xu & Eckstein
Distance (lateral) to compliance point perpendicular to flow direction z m | L ax m
Distance (depth) to compliance point perpendicular to flow direction ~y m | |Transverse dispersivity az m
Time since pollutant entered groundwater days  time variant options only Vertical dispersivity ay m
Parameters values determined from options Note values of dispersivity must be >0
artition coefficient  Kd 4.94E-01 kg see options
Longitudinal dispersivity  ax 1.500 m see options Xu & Eckstein (1995) report ax = 0.83(log:ox)**'* ; az = ax/10, ay = ax/100 are assumed
Transverse dispersivity ~ az 0.150 m  see options This sheet calculates the Level 3 remedial target for soils(mg/kg) or for pore water (mg/l),
Vertical dispersivity  ay 0.015 m s options based on the distance to the receptor or compliance located down hydraulic gradient of the
Parameter values should be checked against Level 1 and 2 source Three solution methods are included, the preferred option is Ogata Banks By setting a
Note long travel time (e.g. 9E99) it will give the steady state solution, which should always be used
Calculated Parameters Variable This worksheet should be used if pollutant transport and when calculating remedial targets.
degradation is best described by a first order reaction. If The measured soil concentration as mg/kg or pore water concentration should be compared
Groundwater flow velocity v 1.27E401 mid degradation is best desribed by an electron limited with the Level 3 remedial target to determine the need for further action.
Retardation factor  RY 5235400 fraction degradation such as oxidation by Oy, NOs, SO, ete than an
Decayrateused % 1.84E-04 d* altemaive solution should be used Note if contaminant is not subject to first order degradation, then set half life as 9.9E+99.
Hydraulic gradient used in aquifer flow down-gradient i 2.82E-02 fraction
Rate of contaminant flow due to retardation  u 2.42E+00 mid
Ratio of Compliance Point to Source Concentration  Cep/Co 8.70E-01 fraction
Attenuation factor (Co/Cep) ~ AF 1156400 fraction
Calculated soil leachate concentration ~ Co 9.05E-01 mgll
Remedial Targets
Level 3 Remedial Target 2.01E+00 mg/ll | For comparison with measured pore water concentration.
Ogata Banks or This assumes Level 1 Remedial Target is based on Target Concentration.
2.22E+00 mglkg |For ison with measured soil concentration. This
Distance to compliance point 15 m___assumes Level 1 Remedial Target calculated from soil-water
partitioning equation.
Ratio of Compliance Point to Source Concentration Cep/Co 8.70E-01 fraction Ogata Banks

Care should be used when calculating remedial targets using the time variant options as this may result in an overestimate of the remedial target.
The recommended value for time when calculating the remedial target is 9.9E+9¢

Remedial targets worksheet v3.1

Calculated (relative) concentrations for

distance-concentration graph

Ogata Banks

From calculation sheet

Distance

0.8
15
2.3
3.0

45
5.3
6.0
6.8
75

9.0
9.8
105
113
120
12.8
135
143
15.0

Relative
concentration
(No units)
1.0E+00
1.00E+00
1.00E+00
1.00E+00
9.99E-01
9.98E-01
9.96E-01
9.92E-01
9.87E-01
9.81E-01
9.74E-01
9.66E-01
9.57E-01
9.47E-01
9.37E-01
9.26E-01
9.15E-01
9.04E-01
8.93E-01
8.82E-01
8.70E-01

Concentration
mg/l
5.17E-03
5.17E-03
5.17E-03
5.17E-03
5.17E-03
5.16E-03
5.15E-03
5.13E-03
5.11E-03
5.07E-03
5.04E-03
4.99E-03
4.95E-03
4.90E-03
4.85E-03
4.79E-03
4.73E-03
4.68E-03
4.62E-03
4.56E-03
4.50E-03

12/09/2017,10:22
Re-use targets - Benzene



Remedial Targets Worksheet , Release 3.2

Level 1 - Soil

Select the method of calculating the soil water
Partition Co-efficient by using the pull down menu

This sheet calculates the Level 1 remedial target for soils(mg/kg) based on a
selected target concentration and theoretical calculation of soil water partitioning.
Three options are included for determining the partition coefficient.

The measured soil concentration as mg/kg should be compared with the Level 1
remedial target to determine the need for further action.

below
Calculate for non-polar organic chemicals
Contaminant Benzo(a)pyrene
Target concentration Cr 0.00002 mg/l
Input Parameters Variable Value Unit Source of parameter value
Standard entry
Water filled soil porosity Ow 2.98E-01 fraction
Air filled soil porosity 0a 1.69E-01 fraction
Bulk density of soil zone material p 2.16E+00  |g/cm?®
Henry's Law constant H 1.76E-06  |dimensionless
Entry if specify partition coefficient (option)
Soil water partition coefficient Kd _I/kg
Entry for non-polar organic chemicals (option)
Fraction of organic carbon (in soil) foc 2.50E-02 fraction
Organic carbon partition coefficient Koc 1.29E+05  |I/kg
Entry for ionic organic chemicals (option)
Sorption coefficient for neutral species Kocn IIkg
Sorption coefficient for ionised species Koc,i IIkg
pH value pH pH units
Acid dissociation constant pKa
Fraction of organic carbon (in soil) foc fraction
Soil water partition coefficient used in Level Assessment Kd 3.23E+03 Ilkg Calculated value
Level 1 Remedial Target
Level 1 Remedial Target 6.45E-02 mg/kg (for comparison with soil analyses)
or
0.00002 mg/l (for comparison with leachate test results)

Remedial targets worksheet v3.1

12/09/2017, 10:23
Re-use targets - Benzo(a)pyreneLevel1 Soil



Remedial Targets Worksheet , Release 3.2

Level 3 - Soil

Input Parameters

&

See Note

Variable Value

Unit

Source

Enter method of defining partition co-efficient (using pull down list)

[_Calculate for non-polar organic

from Level 1

1.0E+00

9.0E01

80E01
70801

jon (no untis)

6.0E01

50E01
40E01
a0E01
20801

Relative concer

1.0E:01

0.0E+00
0 2 4 6 8 10 12 14 16

Distance (m)

Note: 'Relative concentration' is the ratio of calculated concentation at a given
position compared to the source concentration. The calculations assume plume
disperses from the top of the aquifer. An altemative solution assuming the
centre of the plume s located at the mid-depth of the aquifer is presented in the
calculation sheets.

ue Xu & Eckstein
0

This sheet calculates the Level 3 remedial target for soils(mg/kg) or for pore water (mg/l),
based on the distance to the receptor or compliance located down hydraulic gradient of the
source Three solution methods are included, the preferred option is Ogata Banks By setting a
long travel time (e.g. 9E99) it will give the steady state solution, which should always be used
when calculating remedial targets.

The measured soil concentration as mg/kg or pore water concentration should be compared
with the Level 3 remedial target to determine the need for further action.

Note if contaminant is not subject to first order degradation, then set half life as 9.9E+99.

Target Concentration ~ Cr 0.00002 mgll  from Level 1
Dilution Factor ~ DF from Level 2
Entry if specify partition coefficient (option)
Select analytical solution (click on brown cell below, then on pull-down menu) Soil water partition coefficient ka |
EEaEalS in HRA Entry for non-polar organic chemicals (option)
Fraction of organic carbon in aquifer foc [ 1.30E-02_|fraction
Select nature of decay rate (click on brown cell below, then on pull-down menu) Organic carbon partition coefficient Koc | _1.29E+05 |ikg
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved pollutants only ]Entry for ionic organic chemicals (option)
Sorption coefficient for related species Koo kg
Variable Value Unit__Source of parameter value Sorption coefficient for ionised species Kocs Ilkg
Enter source Soil concentration as mg/kg pH value pH
Enter soi 26 mg/kg Acid constant pKa
Half life for degradation of contaminant in water ~ tiz 2.12E+03 days |Fraction of organic carbon in aquifer foc fraction
Calculated decay rate % days’ calculated
Width of plume in aquifer at source Sz m  from Level 2 Soil water partition coefficient Kd 1.68E+03 kg
Plume thickness in aquifer at source Sy m  from Level 2
Bulk density of aquifer materials ~ p glom® | |
Effective porosity of aquifer ~ n fraction | |Define dispersivity (click brown cell and use pull down list)
Hydraulic gradient i fraction from Level 2 (adjusted) Dispersivities 10%, 1%, 0.1% of pathway length
Hydraulic conductivity of saturated aquifer K mid  from Level 2
Distance to compliance point X m | Entervalue  Calc val
Distance (lateral) to compliance point perpendicular to flow direction z m | |t ax 50E+(
Distance (depth) to compliance point perpendicular to flow direction ~y mo | |Transverse dispersivity az
Time since pollutant entered groundwater days  time variant options only Vertical dispersivity ay
Parameters values determined from options Note values of dispersivity must be >0
artition coefficient  Kd 68E+03 kg see options
Longitudinal dispersivity  ax 1.500 m see options Xu & Eckstein (1995) report ax = 0.83(log:ox)**'* ; az = ax/10, ay = ax/100 are assumed
Transverse dispersivity ~ az 0.150 m  see options
Vertical dispersivity ~ ay 0015 m  see options
Parameter values should be checked against Level 1and 2
Note
Calculated Parameters Variable This worksheet should be used if pollutant transport and
degradation is best described by a first order reaction. If
Groundwater flow velogity v 1278401 mid :egradaqon is best desribed by an electron limited
Retardation factor  RY 1 24E+08 fraction legradation such as oxidation by Oy, NO, SO efc than an
Docayratoused A 227608 pE altemative solution should be used
Hydraulic gradient used in aquifer flow down-gradient i 2.82E-02 fraction
Rate of contaminant flow due to retardation  u 8.81E-04 mid
Ratio of Compliance Point to Source Concentration  Cep/Co 8.71E-01 fraction
Attenuation factor (Co/Cep) ~ AF 1156400 fraction
Calculated soil leachate concentration ~ Co 8.06E-03 mgll
Remedial Targets
Level 3 Remedial Target 4.02E-03 mg/ll | For comparison with measured pore water concentration.
Ogata Banks or This assumes Level 1 Remedial Target is based on Target Concentration.
1.30E+01 mglkg |For with measured soil concentration. This
Distance to compliance point 15 m___assumes Level 1 Remedial Target calculated from soil-water
partitioning equation.
Ratio of Compliance Point to Source Concentration Cep/Co 8.71E-01 fraction Ogata Banks

Care should be used when calculating remedial targets using the time variant options as this may result in an overestimate of the remedial target.
The recommended value for time when calculating the remedial target is 9.9E+9¢

Remedial targets worksheet v3.1

Calculated (relative) concentrations for

distance-concentration graph

Ogata Banks
From calculation sheet

Distance

0.8
15
2.3
3.0

45
5.3
6.0
6.8
75

9.0
9.8
105
113
120
12.8
135
143
15.0

Relative
concentration
(No units)
1.0E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
9.98E-01
9.96E-01
9.92E-01
9.88E-01
9.81E-01
9.74E-01
9.66E-01
9.57E-01
9.47E-01
9.37E-01
9.27€-01
9.16E-01
9.05E-01
8.94E-01
8.82E-01
8.71E-01

Concentration
mg/l
461E-05
461E-05
461E-05
461E-05
4.61E-05
4.60E-05
4.59E-05
4.58E-05
4.55E-05
4.526-05
4.49E-05
4.45E-05
4.41E-05
4.37E-05
4.326-05
4.27E-05
4.226-05
417E-05
4.12E-05
4.07E-05
4.01E-05
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Remedial Targets Worksheet , Release 3.2

Level 1 - Soil

Select the method of calculating the soil water
Partition Co-efficient by using the pull down menu

below

User specified value for partition coefficient

Contaminant Cadmium
Target concentration Cr 0.00025 mg/l
Input Parameters Variable Value Unit Source of parameter value
Standard entry
Water filled soil porosity Ow 2.98E-01 fraction
Air filled soil porosity 0a 1.69E-01 fraction
Bulk density of soil zone material p 2.16E+00  |g/cm?®
Henry's Law constant H 0.00E+00  |dimensionless
Entry if specify partition coefficient (option)
Soil water partition coefficient Kd I/kg
Entry for non-polar organic chemicals (option)
Fraction of organic carbon (in soil) foc -fraction
Organic carbon partition coefficient Koc I/kg
Entry for ionic organic chemicals (option)
Sorption coefficient for neutral species Kocn IIkg
Sorption coefficient for ionised species Koc,i IIkg
pH value pH pH units
Acid dissociation constant pKa
Fraction of organic carbon (in soil) foc fraction
Soil water partition coefficient used in Level Assessment Kd 2.40E+02 Ilkg Specified value
Level 1 Remedial Target
Level 1 Remedial Target 6.00E-02 mg/kg (for comparison with soil analyses)
or
0.00025 mg/l (for comparison with leachate test results)

Remedial targets worksheet v3.1

This sheet calculates the Level 1 remedial target for soils(mg/kg) based on a
selected target concentration and theoretical calculation of soil water partitioning.
Three options are included for determining the partition coefficient.

The measured soil concentration as mg/kg should be compared with the Level 1
remedial target to determine the need for further action.

12/09/2017, 10:26
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Remedial Targets Worksheet , Release 3.2

Level 3 - Soil

Input Parameters

See Note

Variable Value

Unit

Source

Enter method of defining partition co-efficient (using pull down list)

[[_User specified value for partition coefficient 10E+00
c Cadmium from Level 1 _ aoEor
Target Concentration ~ Cr 0.00025 mgll  from Level 1 £ soeon
Dilution Factor ~ DF from Level 2 2 7oe0n
Entry if specify partition coefficient (option) 5 eonon
Select analytical solution (click on brown cell below, then on pull-down menu) Soil water partion coefficient ka  [240E:02 Jikg soe0n
OgataBanks i HRA Entry for non-polar organic chemicals (option) % 40E01
Fraction of organic carbon in aquifer foc fraction g soe01
Select nature of decay rate (click on brown cell below, then on pull-down menu) Organic carbon parttion coefficient Koo -ng = 20e01
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved pollutants only ]Entry for ionic organic chemicals (option) “ toeor
Sorption coefficient for related species Koen Ilkg 0.0E+00
Variable Value Unit__Source of parameter value Sorption coefficient for ionised species Kocs Ilkg 0 2 4 6 8 0 2 8
Enter source Soil concentration as mg/kg bH value pH Distance (m)
Enter soi 94 mglkg Acid constant pKa
Half life for degradation of contaminant in water ~ tiz 1.00E+100 days |Fraction of organic carbon in aquifer foc fraction Note: 'Relative concentration' is the ratio of calculated concentation at a given
Calculated decay rate 7. days’  caloulated position compared to the source concentration. The calculations assume plume
Widh of plume in aquier at source Sz m  from Level 2 Soil water partition coefficient Kd 2.40E+02 kg gfﬁf::ﬁm:’:;flw; a:t“:f; Q‘;_:';ma’;:;\?;‘:m:?;ggg:::m o
Plume thickness in aquifer at source Sy m  from Level 2 calculation sheels,
Bulk density of aquifer materials ~ p glom® | |
Effective porosity of aquifer ~ n fraction | |Define dispersivity (click brown cell and use pull down list)
Hydraulic gradient i fraction from Level 2 (adjusted) Dispersivities 10%, 1%, 0.1% of pathway length
Hydraulic conductivity of saturated aquifer K mid  from Level 2
Distance to compliance point X m | Entervalue  Calc value Xu & Eckstein
Distance (lateral) to compliance point perpendicular to flow direction z m | L ax m
Distance (depth) to compliance point perpendicular to flow direction ~y mo | |Transverse dispersivity az m
Time since pollutant entered groundwater days  time variant options only Vertical dispersivity ay m
Parameters values determined from options Note values of dispersivity must be >0
artition coefficient  Kd 40E+02 kg see options
Longitudinal dispersivity  ax 1.500 m see options Xu & Eckstein (1995) report ax = 0.83(log:ox)**'* ; az = ax/10, ay = ax/100 are assumed
Transverse dispersivity ~ az 0.150 m  see options This sheet calculates the Level 3 remedial target for soils(mg/kg) or for pore water (mg/l),
Vertical dispersivity  ay 0.015 m s options based on the distance to the receptor or compliance located down hydraulic gradient of the
Parameter values should be checked against Level 1 and 2 source Three solution methods are included, the preferred option is Ogata Banks. By setting a
Note long travel time (e.g. 9E99) it will give the steady state solution, which should always be used
Calculated Parameters Variable This worksheet should be used if pollutant transport and when calculating remedial targets.
degradation is best described by a first order reaction. If The measured soil concentration as mg/kg or pore water concentration should be compared
Groundwater flow velocity v 1.27E401 mid degradation is best desribed by an electron limited with the Level 3 remedial target to determine the need for further action.
Retardation factor  RY 2 06E403 fraction degradation such as oxidation by Oy, NOs, SO, ete than an
Decayrateused % 3.37E-104 d* altemaive solution should be used Note if contaminant is not subject to first order degradation, then set half life as 9.9E+99.
Hydraulic gradient used in aquifer flow down-gradient i 2.82E-02 fraction
Rate of contaminant flow due to retardation  u 6.15€-03 mid
Ratio of Compliance Point to Source Concentration  Cep/Co 8.71E-01 fraction
Attenuation factor (Co/Cep) ~ AF 1156400 fraction
Calculated soil leachate concentration ~ Co 3.91E-01 mgll
Remedial Targets
Level 3 Remedial Target 5.026-02 mg/ll | For comparison with measured pore water concentration.
Ogata Banks or This assumes Level 1 Remedial Target is based on Target Concentration.
121E+01 mglkg |For with measured soil concentration. This
Distance to compliance point 15 m___assumes Level 1 Remedial Target calculated from soil-water
partitioning equation.
Ratio of Compliance Point to Source Concentration Cep/Co 8.71E-01 fraction Ogata Banks

Care should be used when calculating remedial targets using the time variant options as this may result in an overestimate of the remedial target.
The recommended value for time when calculating the remedial target is 9.9E+9¢

Remedial targets worksheet v3.1

Calculated (relative) concentrations for

distance-concentration graph

Ogata Banks
From calculation sheet

Distance

0.8
15
2.3
3.0

45
5.3
6.0
6.8
75

9.0
9.8
105
113
120
12.8
135
143
15.0

Relative
concentration
(No units)
1.0E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
9.98E-01
9.96E-01
9.93E-01
9.88E-01
9.82E-01
9.74E-01
9.66E-01
9.57E-01
9.48E-01
9.38E-01
9.27€-01
9.16E-01
9.05E-01
8.94E-01
8.82E-01
8.71E-01

Concentration
mg/l
2.24E-03
2.24E-03
2.24E-03
2.24E-03
2.24E-03
2.23E-03
2.23E-03
2.22E-03
2.21E-03
2.20E-03
2.18E-03
2.16E-03
2.14E-03
2.12E-03
2.10E-03
2.07E-03
2.05E-03
2.03E-03
2.00E-03
1.98E-03
1.95E-03
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Remedial Targets Worksheet , Release 3.2

Level 1 - Soil

Select the method of calculating the soil water
Partition Co-efficient by using the pull down menu

below

User specified value for partition coefficient

Contaminant Free Cyanide
Target concentration Cr 0.001 mg/|
Input Parameters Variable Value Unit Source of parameter value
Standard entry
Water filled soil porosity Ow 2.98E-01 fraction
Air filled soil porosity 0a 1.69E-01 fraction
Bulk density of soil zone material p 2.16E+00  |g/cm?®
Henry's Law constant H 2.09E+00 |dimensionless
Entry if specify partition coefficient (option)
Soil water partition coefficient Kd I/kg
Entry for non-polar organic chemicals (option)
Fraction of organic carbon (in soil) foc -fraction
Organic carbon partition coefficient Koc I/kg
Entry for ionic organic chemicals (option)
Sorption coefficient for neutral species Kocn IIkg
Sorption coefficient for ionised species Koc,i IIkg
pH value pH pH units
Acid dissociation constant pKa
Fraction of organic carbon (in soil) foc fraction
Soil water partition coefficient used in Level Assessment Kd 1.00E-01 Ilkg Specified value
Level 1 Remedial Target
Level 1 Remedial Target 4.01E-04 mg/kg (for comparison with soil analyses)
or
0.001 mg/l (for comparison with leachate test results)

Remedial targets worksheet v3.1

This sheet calculates the Level 1 remedial target for soils(mg/kg) based on a
selected target concentration and theoretical calculation of soil water partitioning.
Three options are included for determining the partition coefficient.

The measured soil concentration as mg/kg should be compared with the Level 1
remedial target to determine the need for further action.

12/09/2017, 10:31
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Remedial Targets Worksheet , Release 3.2

Level 3 - Soil

Input Parameters

See Note

Variable

Value

Unit

Source

Enter method of defining partition co-efficient (using pull down list)

[[_User specified value for partition coefficient 10E+00
c Free Cyanide from Level 1 _ aoEor
Target Concentration ~ Cr 0.001 mg/l  from Level 1 £ soeon
Dilution Factor ~ DF from Level 2 2 7oe0n
Entry if specify partition coefficient (option) 5 eonon
Select analytical solution (click on brown cell below, then on pull-down menu) Soil water partion coefficient ka  [100E01 Jikg soe0n
OgataBanks i HRA Entry for non-polar organic chemicals (option) % 40E01
Fraction of organic carbon in aquifer foc fraction g soe01
Select nature of decay rate (click on brown cell below, then on pull-down menu) Organic carbon parttion coefficient Koo -ng = 20e01
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved pollutants only ]Entry for ionic organic chemicals (option) “ toeor
Sorption coefficient for related species Koon kg 0,040
Variable Value Unit__Source of parameter value Sorption coefficient for ionised species Kocs Ilkg 0 2 4 6 8 0 2 8
Enter source Soil concentration as mg/kg pH value pH Distance (m)
Enter soi mg/kg Acid constant pKa
Halflife for degradation of contaminant in water ~ tiz 1.50E+01 days |Fraction of organic carbon in aquifer foc fraction Note: 'Relative concentration' is the ratio of calculated concentation at a given
Calculated decay rate 7. days’  caloulated position compared to the source concentration. The calculations assume plume
Widh of plume in aquier at source Sz m  from Level 2 Soil water partition coefficient Kd 1.00E-01 kg gfﬁf::ﬁm:’:;flw; a:t“:f; Q‘;_:';ma’;:;\?;‘:m:?;ggg:::m o
Plume thickness in aquifer at source Sy m  from Level 2 calculation sheels,
Bulk density of aquifer materials ~ p glom® | |
Effective porosity of aquifer ~ n fraction | |Define dispersivity (click brown cell and use pull down list)
Hydraulic gradient i fraction from Level 2 (adjusted) Dispersivities 10%, 1%, 0.1% of pathway length
Hydraulic conductivity of saturated aquifer K mid  from Level 2
Distance to compliance point X m | Entervalue  Calc value Xu & Eckstein
Distance (lateral) to compliance point perpendicular to flow direction z m | L ax m
Distance (depth) to compliance point perpendicular to flow direction ~y mo | |Transverse dispersivity az m
Time since pollutant entered groundwater days  time variant options only Vertical dispersivity ay m
Parameters values determined from options Note values of dispersivity must be >0
artition coefficient  Kd 1.00E-01 kg see options
Longitudinal dispersivity  ax 1.500 m see options Xu & Eckstein (1995) report ax = 0.83(log:ox)**'* ; az = ax/10, ay = ax/100 are assumed
Transverse dispersivity  az 0.150 m  see options This sheet calculates the Level 3 remedial target for soils(mg/kg) or for pore water (mg/l),
Vertical dispersivity  ay 0.015 m s options based on the distance to the receptor or compliance located down hydraulic gradient of the
Parameter values should be checked against Level 1 and 2 source Three solution methods are included, the preferred option is Ogata Banks. By setting a
Note long travel time (e.g. 9E99) it will give the steady state solution, which should always be used
Calculated Parameters Variable This worksheet should be used if pollutant transport and when calculating remedial targets.
degradation is best described by a first order reaction. If The measured soil concentration as mg/kg or pore water concentration should be compared
Groundwater flow velocity v 1.27E401 mid degradation is best desribed by an electron limited with the Level 3 remedial target to determine the need for further action.
Retardation factor  RY 1 86400 fraction degradation such as oxidation by Oy, NOs, SO, ete than an
Decayrateused % 2.49E-02 d* altemaive solution should be used Note if contaminant is not subject to first order degradation, then set half life as 9.9E+99.
Hydraulic gradient used in aquifer flow down-gradient i 2.82E-02 fraction
Rate of contaminant flow due to retardation  u 6.82E+00 mid
Ratio of Compliance Point to Source Concentration  Cep/Co 8.25€-01 fraction
Attenuation factor (Co/Cep) ~ AF 1.21E400  fraction
Calculated soil leachate concentration ~ Co 0.00E+00 mgll
Remedial Targets
Level 3 Remedial Target 212601 mg/ll | For comparison with measured pore water concentration.
Ogata Banks or This assumes Level 1 Remedial Target is based on Target Concentration.
8.51E-02 mglkg |For with measured soil concentration. This
Distance to compliance point 15 m___assumes Level 1 Remedial Target calculated from soil-water
partitioning equation.
Ratio of Compliance Point to Source Concentration Cep/Co 8.25E-01 fraction Ogata Banks

Care should be used when calculating remedial targets using the time variant options as this may result in an overestimate of the remedial target.
The recommended value for time when calculating the remedial target is 9.9E+9¢

Remedial targets worksheet v3.1

Calculated (relative) concentrations for

distance-concentration graph

Ogata Banks
From calculation sheet

Distance

0.8
15
2.3
3.0

45
5.3
6.0
6.8
75

9.0
9.8
105
113
120
12.8
135
143
15.0

Relative
concentration
(No units)
1.0E+00
9.97E-01
9.95E-01
9.92E-01
9.89E-01
9.85E-01
9.80E-01
9.74E-01
9.66E-01
9.58E-01
9.48E-01
9.38E-01
9.26E-01
9.15E-01
9.02E-01
8.90E-01
8.77E-01
8.64E-01
8.51E-01
8.38E-01
8.25E-01

Concentration
mg/l
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Remedial Targets Worksheet , Release 3.2

Level 1 - Soil

Contaminant

Select the method of calculating the soil water
Partition Co-efficient by using the pull down menu

below

User specified value for partition coefficient

Lead

Target concentration Cr 0.0012 mg/|
Input Parameters Variable Value Unit Source of parameter value
Standard entry
Water filled soil porosity Ow 2.98E-01 fraction
Air filled soil porosity 0a 1.69E-01 fraction
Bulk density of soil zone material p 2.16E+00  |g/cm?®
Henry's Law constant H 0.00E+00  |dimensionless
Entry if specify partition coefficient (option)
Soil water partition coefficient Kd I/kg
Entry for non-polar organic chemicals (option)
Fraction of organic carbon (in soil) foc -fraction
Organic carbon partition coefficient Koc I/kg
Entry for ionic organic chemicals (option)
Sorption coefficient for neutral species Kocn IIkg
Sorption coefficient for ionised species Koc,i IIkg
pH value pH pH units
Acid dissociation constant pKa
Fraction of organic carbon (in soil) foc fraction
Soil water partition coefficient used in Level Assessment Kd 4.36E+03 Ilkg Specified value
Level 1 Remedial Target
Level 1 Remedial Target 5.23E+00 mg/kg (for comparison with soil analyses)
or
0.0012 mg/l (for comparison with leachate test results)

Remedial targets worksheet v3.1

This sheet calculates the Level 1 remedial target for soils(mg/kg) based on a
selected target concentration and theoretical calculation of soil water partitioning.
Three options are included for determining the partition coefficient.

The measured soil concentration as mg/kg should be compared with the Level 1
remedial target to determine the need for further action.

12/09/2017, 10:32
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Remedial Targets Worksheet , Release 3.2

Level 3 - Soil See Note
Input Parameters Variable Value Unit  Source Enter method of defining partition co-efficient (using pull down list)
[[_User specified value for partition coefficient 10E+00
c Lead from Level 1 _ aoEor
Target Concentration ~ Cr 0.0012 mg/l  from Level 1 £ soeon
Dilution Factor ~ DF from Level 2 2 7oe0n
Entry if specify partition coefficient (option) 5 eonon
Select analytical solution (click on brown cell below, then on pull-down menu) Soil water partion coefficient ke [436E:03 Jikg soror
OgataBanks i HRA Entry for non-polar organic chemicals (option) % 40E01
Fraction of organic carbon in aquifer foc fraction g soe01
Select nature of decay rate (click on brown cell below, then on pull-down menu) Organic carbon parttion coefficient Koo -ng = 20e01
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved pollutants only |Entry for ionic organic chemicals (option) “ toeor
Sorption coefficient for related species Koen Ilkg 0.0E+00
Variable Value Unit__ Source of parameter value Sorption coefficient for ionised species Koci IIkg o 2 4 6 8 10 12 “ 16
Enter source Soil concentration as mg/kg bH value pH Distance (m)
Enter soi 930 mglkg Acid constant pKa
Half life for degradation of contaminant in water ~ tiz 1.00E+100 days |Fraction of organic carbon in aquifer foc fraction Note: 'Relative concentration' is the ratio of calculated concentation at a given
Calculated decay rate 7. days’  caloulated position compared to the source concentration. The calculations assume plume
Widh of plume in aquier at source Sz m  from Level 2 Soil water partition coefficient Kd 4.36E+03 kg gfﬁf::ﬁm:’:;flw; a:t“:f; Q‘;_:';ma’;:;\?;‘:m:?;ggg:::m o
Plume thickness in aquifer at source Sy m  from Level 2 calculation sheels,
Bulk density of aquifer materials ~ p glom® | |
Effective porosity of aquifer ~ n fraction | |Define dispersivity (click brown cell and use pull down list)
Hydraulic gradient i fraction from Level 2 (adjusted) Dispersivities 10%, 1%, 0.1% of pathway length
Hydraulic conductivity of saturated aquifer K mid  from Level 2
Distance to compliance point X m | Entervalue  Calc value Xu & Eckstein
Distance (lateral) to compliance point perpendicular to flow direction z m | L ax m
Distance (depth) to compliance point perpendicular to flow direction ~y m | |Transverse dispersivity az m
Time since pollutant entered groundwater days  time variant options only Vertical dispersivity ay m
Parameters values determined from options Note values of dispersivity must be >0
artition coefficient  Kd 36E+03 kg see options
Longitudinal dispersivity  ax 1.500 m see options Xu & Eckstein (1995) report ax = 0.83(log:ox)**'* ; az = ax/10, ay = ax/100 are assumed
Transverse dispersivity ~ az 0.150 m  see options This sheet calculates the Level 3 remedial target for soils(mg/kg) or for pore water (mg/l),
Vertical dispersivity  ay 0.015 m s options based on the distance to the receptor or compliance located down hydraulic gradient of the
Parameter values should be checked against Level 1 and 2 source Three solution methods are included, the preferred option is Ogata Banks. By setting a
Note long travel time (e.g. 9E99) it will give the steady state solution, which should always be used
Calculated Parameters Variable This worksheet should be used if pollutant transport and when calculating remedial targets.
degradation is best described by a first order reaction. If The measured soil concentration as mg/kg or pore water concentration should be compared
Groundwater flow velocity v 1.27E401 mid degradation is best desribed by an electron limited with the Level 3 remedial target to determine the need for further action.
Retardation factor  RY 3745400 fraction degradation such as oxidation by Oy, NOs, SO, ete than an
Decayrateused % 1.85E-105 d* altemaive solution should be used Note if contaminant is not subject to first order degradation, then set half life as 9.9E+99.
Hydraulic gradient used in aquifer flow down-gradient i 2.82E-02 fraction
Rate of contaminant flow due to retardation  u 3.39E-04 mid
Ratio of Compliance Point to Source Concentration  Cep/Co 8.71E-01 fraction
Attenuation factor (Co/Cep) ~ AF 1156400 fraction
Calculated soil leachate concentration ~ Co 2.136-01 mgll
Remedial Targets
Level 3 Remedial Target 2.41E-01 mg/ll | For comparison with measured pore water concentration.
Ogata Banks or This assumes Level 1 Remedial Target is based on Target Concentration.
1.05E+03 mglkg |For ison with measured soil concentration. This
Distance to compliance point 15 m___assumes Level 1 Remedial Target calculated from soil-water
partitioning equation.
Ratio of Compliance Point to Source Concentration Cep/Co 8.71E-01 fraction Ogata Banks

Care should be used when calculating remedial targets using the time variant options as this may result in an overestimate of the remedial target.
The recommended value for time when calculating the remedial target is 9.9E+9¢

Remedial targets worksheet v3.1

Calculated (relative) concentrations for

distance-concentration graph

Ogata Banks
From calculation sheet

Distance

0.8
15
2.3
3.0

45
5.3
6.0
6.8
75

9.0
9.8
105
113
120
12.8
135
143
15.0

Relative
concentration
(No units)
1.0E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
9.98E-01
9.96E-01
9.93E-01
9.88E-01
9.82E-01
9.74E-01
9.66E-01
9.57E-01
9.48E-01
9.38E-01
9.27€-01
9.16E-01
9.05E-01
8.94E-01
8.82E-01
8.71E-01

Concentration
mg/l
1.22E-03
1.22E-03
1.22E-03
1.22E-03
1.22E-03
1.22E-03
1.22E-03
1.21E-03
1.20E-03
1.20E-03
1.19€-03
1.18E-03
1.17E-03
1.16E-03
1.14E-03
1.13E-03
1.12E-03
1.10E-03
1.09€-03
1.08E-03
1.06E-03
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Remedial Targets Worksheet , Release 3.2

Level 1 - Soil

Select the method of calculating the soil water
Partition Co-efficient by using the pull down menu

below

User specified value for partition coefficient

Contaminant Mercury
Target concentration Cr 0.00007 mg/l
Input Parameters Variable Value Unit Source of parameter value
Standard entry
Water filled soil porosity Ow 2.98E-01 fraction
Air filled soil porosity 0a 1.69E-01 fraction
Bulk density of soil zone material p 2.16E+00  |g/cm?®
Henry's Law constant H 0.00E+00  |dimensionless
Entry if specify partition coefficient (option)
Soil water partition coefficient Kd I/kg
Entry for non-polar organic chemicals (option)
Fraction of organic carbon (in soil) foc -fraction
Organic carbon partition coefficient Koc I/kg
Entry for ionic organic chemicals (option)
Sorption coefficient for neutral species Kocn IIkg
Sorption coefficient for ionised species Koc,i IIkg
pH value pH pH units
Acid dissociation constant pKa
Fraction of organic carbon (in soil) foc fraction
Soil water partition coefficient used in Level Assessment Kd 5.00E+02 Ilkg Specified value
Level 1 Remedial Target
Level 1 Remedial Target 3.50E-02 mg/kg (for comparison with soil analyses)
or
0.00007 mg/l (for comparison with leachate test results)

Remedial targets worksheet v3.1

This sheet calculates the Level 1 remedial target for soils(mg/kg) based on a
selected target concentration and theoretical calculation of soil water partitioning.
Three options are included for determining the partition coefficient.

The measured soil concentration as mg/kg should be compared with the Level 1
remedial target to determine the need for further action.

12/09/2017, 10:33
Re-use targets - MercurylLevel1 Soil



Remedial Targets Worksheet , Release 3.2

Level 3 - Soil

Input Parameters

See Note

Variable Value

Unit

Source

Enter method of defining partition co-efficient (using pull down list)

[[_User specified value for partition coefficient 10E+00
c Mercury from Level 1 _ aoEor
Target Concentration ~ Cr 0.00007 mgll  from Level 1 £ soeon
Dilution Factor ~ DF from Level 2 2 7oe0n
Entry if specify partition coefficient (option) 5 eonon
Select analytical solution (click on brown cell below, then on pull-down menu) Soil water partion coefficient ka  [C5:00E:02 Jikg soe0n
OgataBanks i HRA Entry for non-polar organic chemicals (option) % 40E01
Fraction of organic carbon in aquifer foc fraction g soe01
Select nature of decay rate (click on brown cell below, then on pull-down menu) Organic carbon parttion coefficient Koo -ng = 20e01
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved pollutants only ]Entry for ionic organic chemicals (option) “ toeor
Sorption coefficient for related species Koen Ilkg 0.0E+00
Variable Value Unit__Source of parameter value Sorption coefficient for ionised species Kocs Ilkg 0 2 4 6 8 0 2 8
Enter source Soil concentration as mg/kg bH value pH Distance (m)
Enter soi 6 mg/kg Acid constant pKa
Half life for degradation of contaminant in water ~ tiz 1.00E+100 days |Fraction of organic carbon in aquifer foc fraction Note: 'Relative concentration' is the ratio of calculated concentation at a given
Calculated decay rate 7. days’  caloulated position compared to the source concentration. The calculations assume plume
Widh of plume in aquier at source Sz m  from Level 2 Soil water partition coefficient Kd 5.00E+02 kg gfx::m’:m’:;f&;‘; a:t“:f; Qz_ﬂgmagfhzﬁﬂz:?;gg:::m o
Plume thickness in aquifer at source Sy m  from Level 2 calculation sheels,
Bulk density of aquifer materials ~ p glom® | |
Effective porosity of aquifer ~ n fraction | |Define dispersivity (click brown cell and use pull down list)
Hydraulic gradient i fraction from Level 2 (adjusted) Dispersivities 10%, 1%, 0.1% of pathway length
Hydraulic conductivity of saturated aquifer K mid  from Level 2
Distance to compliance point X m | Entervalue  Calc value Xu & Eckstein
Distance (lateral) to compliance point perpendicular to flow direction z m | L ax m
Distance (depth) to compliance point perpendicular to flow direction ~y mo | |Transverse dispersivity az m
Time since pollutant entered groundwater days  time variant options only Vertical dispersivity ay m
Parameters values determined from options Note values of dispersivity must be >0
artition coefficient  Kd 00E+02 kg see options
Longitudinal dispersivity  ax 1.500 m see options Xu & Eckstein (1995) report ax = 0.83(log:ox)**'* ; az = ax/10, ay = ax/100 are assumed
Transverse dispersivity ~ az 0.150 m  see options This sheet calculates the Level 3 remedial target for soils(mg/kg) or for pore water (mg/l),
Vertical dispersivity  ay 0.015 m s options based on the distance to the receptor or compliance located down hydraulic gradient of the
Parameter values should be checked against Level 1 and 2 source Three solution methods are included, the preferred option is Ogata Banks By setting a
Note long travel time (e.g. 9E99) it will give the steady state solution, which should always be used
Calculated Parameters Variable This worksheet should be used if pollutant transport and when calculating remedial targets.
degradation is best described by a first order reaction. If The measured soil concentration as mg/kg or pore water concentration should be compared
Groundwater flow velocity v 1.27E401 mid degradation is best desribed by an electron limited with the Level 3 remedial target to determine the need for further action.
Retardation factor  RY 4295403 fraction degradation such as oxidation by Oy, NOs, SO, ete than an
Decayrateused % 1.62E-104 d* altemaive solution should be used Note if contaminant is not subject to first order degradation, then set half life as 9.9E+99.
Hydraulic gradient used in aquifer flow down-gradient i 2.82E-02 fraction
Rate of contaminant flow due to retardation  u 2.95€-03 mid
Ratio of Compliance Point to Source Concentration  Cep/Co 8.71E-01 fraction
Attenuation factor (Co/Cep) ~ AF 1156400 fraction
Calculated soil leachate concentration ~ Co 1.20E-02 mgll
Remedial Targets
Level 3 Remedial Target 141E-02 mg/ll | For comparison with measured pore water concentration.
Ogata Banks or This assumes Level 1 Remedial Target is based on Target Concentration.
7.03E+00 mglkg |For ison with measured soil concentration. This
Distance to compliance point 15 m___assumes Level 1 Remedial Target calculated from soil-water
partitioning equation.
Ratio of Compliance Point to Source Concentration Cep/Co 8.71E-01 fraction Ogata Banks

Care should be used when calculating remedial targets using the time variant options as this may result in an overestimate of the remedial target.
The recommended value for time when calculating the remedial target is 9.9E+9¢

Remedial targets worksheet v3.1

Calculated (relative) concentrations for

distance-concentration graph

Ogata Banks
From calculation sheet

Distance

0.8
15
2.3
3.0

45
5.3
6.0
6.8
75

9.0
9.8
105
113
120
12.8
135
143
15.0

Relative
concentration
(No units)
1.0E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
9.98E-01
9.96E-01
9.93E-01
9.88E-01
9.82E-01
9.74E-01
9.66E-01
9.57E-01
9.48E-01
9.38E-01
9.27€-01
9.16E-01
9.05E-01
8.94E-01
8.82E-01
8.71E-01

Concentration
mg/l
6.86E-05
6.86E-05
6.86E-05
6.86E-05
6.86E-05
6.85E-05
6.83E-05
6.81E-05
6.78E-05
6.73E-05
6.68E-05
6.63E-05
6.57E-05
6.50E-05
6.43E-05
6.36E-05
6.28E-05
6.21E-05
6.13E-05
6.05E-05
5.98E-05
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Remedial Targets Worksheet , Release 3.2

Level 1 - Soil

Contaminant

Target concentration

Input Parameters

Standard entry

Water filled soil porosity

Air filled soil porosity

Bulk density of soil zone material

Henry's Law constant

Entry if specify partition coefficient (option)
Soil water partition coefficient

Entry for non-polar organic chemicals (option)
Fraction of organic carbon (in soil)

Organic carbon partition coefficient
Entry for ionic organic chemicals (option)

Sorption coefficient for neutral species
Sorption coefficient for ionised species
pH value

Acid dissociation constant

Fraction of organic carbon (in soil)

Soil water partition coefficient used in Level Assessment

Level 1 Remedial Target

Cr

Variable

Ow
6a

p
H

Kd

Kocn
Kocii
pH

pKa

Kd

Select the method of calculating the soil water
Partition Co-efficient by using the pull down menu

below
Calculate for non-polar organic chemicals
Naphthalene
0.002 mgll
Value Unit Source of parameter value

2.98E-01 fraction

1.69E-01 fraction

2.16E+00  |g/om?

4.90E-02  |dimensionless

I

2.50E-02 fraction

1.29E+03  |l/kg

I/kg

I/kg

pH units

fraction

Level 1 Remedial Target

3.22E+01 I/kg Calculated value
6.47E-02 mg/kg (for comparison with soil analyses)
or
0.002 mg/l (for comparison with leachate test results)

Remedial targets worksheet v3.1

This sheet calculates the Level 1 remedial target for soils(mg/kg) based on a
selected target concentration and theoretical calculation of soil water partitioning.
Three options are included for determining the partition coefficient.

The measured soil concentration as mg/kg should be compared with the Level 1
remedial target to determine the need for further action.

12/09/2017, 10:34
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Remedial Targets Worksheet , Release 3.2

Level 3 - Soil

Input Parameters

&

See Note

Variable Value

[ from Level 1

Unit

Source

Enter method of defining partition co-efficient (using pull down list)

[_Calculate for non-polar organic

1.0E+00

9.0E01

80E01
70801

jon (no untis)

6.0E01

5.0E:01
4.0E01
3.0E:01

Relative concer

20801
1.0E:01

0.0E+00
0 2 4 6 8 10 12 14 16

Distance (m)

Note: 'Relative concentration' is the ratio of calculated concentation at a given
position compared to the source concentration. The calculations assume plume
disperses from the top of the aquifer. An altemative solution assuming the
centre of the plume s located at the mid-depth of the aquier is presented in the
calculation sheets.

ue Xu & Eckstein
0

This sheet calculates the Level 3 remedial target for soils(mgfkg) or for pore water (mg/l),
based on the distance to the receptor or compliance located down hydraulic gradient of the
source Three solution methods are included, the preferred option is Ogata Banks. By setting a
long travel time (e.g. 9E99) it will give the steady state solution, which should always be used
when calculating remedial targets.

The measured soil concentration as mg/kg or pore water concentration should be compared
with the Level 3 remedial target to determine the need for further action.

Note if contaminant is not subject to first order degradation, then set half life as 9.9E+99.

Target Concentration ~ Cr 0.002 mg/l  from Level 1
Dilution Factor ~ DF from Level 2
Entry if specify partition coefficient (option)
Select analytical solution (click on brown cell below, then on pull-down menu) Soil water partition coefficient ka |
EEaEalS in HRA Entry for non-polar organic chemicals (option)
Fraction of organic carbon in aquifer foc [ 1.30E-02_|fraction
Select nature of decay rate (click on brown cell below, then on pull-down menu) Organic carbon partition coefficient Koc | _1.29E+03 |ikg
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved pollutants only |Entry for ionic organic chemicals (option)
Sorption coefficient for related species Koo kg
Variable Value Unit__Source of parameter value Sorption coefficient for ionised species Kocs Ilkg
Enter source Soil concentration as mg/kg bH value pH
Enter soi 1 mg/kg Acid constant pKa
Half life for degradation of contaminant in water ~ tiz 2.58E+02 days |Fraction of organic carbon in aquifer foc fraction
Calculated decay rate % 2.69E-03 days" calculated
Width of plume in aquifer at source Sz 00E+01 m  from Level 2 Soil water partition coefficient Kd 1.67E+01 kg
Plume thickness in aquifer at source Sy 1.06E+00 m  from Level 2
Bulk density of aquifer materials ~ p 1.80E+00 glom® | |
Effective porosity of aquifer  n 2.10E-01 fraction | |Define dispersivity (click brown cell and use pull down list)
Hydraulic gradient i 2.82E-02 fraction from Level 2 (adjusted) Dispersivities 10%, 1%, 0.1% of pathway length
Hydraulic conductivity of saturated aquifer K 9.44E+01 mid  from Level 2
Distance to compliance point X 1.50E+01 m | Entervalue  Calc val
Distance (lateral) to compliance point perpendicular to flow direction z m | |t ax 50E+(
Distance (depth) to compliance point perpendicular to flow direction ~y mo | |Transverse dispersivity az
Time since pollutant entered groundwater days  time variant options only Vertical dispersivity ay
Parameters values determined from options Note values of dispersivity must be >0
artition coefficient  Kd 1.67E+01 kg see options
Longitudinal dispersivity  ax 1.500 m see options Xu & Eckstein (1995) report ax = 0.83(log:ox)**'* ; az = ax/10, ay = ax/100 are assumed
Transverse dispersivity ~ az 0.150 m  see options
Vertical dispersivity ~ ay 0015 m  see options
Parameter values should be checked against Level 1and 2
Note
Calculated Parameters Variable This worksheet should be used if pollutant transport and
degradation is best described by a first order reaction. If
Groundwaterflowvelosly v A2E0t - mid Geradaion s 35 aon oy O N, 501 o i an
Retardation factor ~ Rf 1.45E+02 fraction .
Docayratoused A | 86E05 pE altemative solution should be used
Hydraulic gradient used in aquifer flow down-gradient i 2.82E-02 fraction
Rate of contaminant flow due to retardation  u 8.76E-02 mid
Ratio of Compliance Point to Source Concentration  Cep/Co 8.68E-01 fraction
Attenuation factor (Co/Cep) ~ AF 1156400 fraction
Calculated soil leachate concentration ~ Co 3.09E-02 mgll
Remedial Targets
Level 3 Remedial Target 4.03E-01 mg/ll | For comparison with measured pore water concentration.
Ogata Banks or This assumes Level 1 Remedial Target is based on Target Concentration.
1.30E+01 mglkg |For with measured soil concentration. This
Distance to compliance point 15 m___assumes Level 1 Remedial Target calculated from soil-water
partitioning equation.
Ratio of Compliance Point to Source Concentration Cep/Co 8.68E-01 fraction Ogata Banks

Care should be used when calculating remedial targets using the time variant options as this may result in an overestimate of the remedial target.
The recommended value for time when calculating the remedial target is 9.9E+9¢

Remedial targets worksheet v3.1

Calculated (relative) concentrations for

distance-concentration graph

Ogata Banks

From calculation sheet

Distance

0.8
15
2.3
3.0

45
5.3
6.0
6.8
75

9.0
9.8
105
113
120
12.8
135
143
15.0

Relative
concentration
(No units)
1.0E+00
1.00E+00
1.00E+00
9.99E-01
9.99E-01
9.98E-01
9.95E-01
9.92E-01
9.86E-01
9.80E-01
9.73E-01
9.64E-01
9.55E-01
9.46E-01
9.35E-01
9.25E-01
9.14E-01
9.03E-01
8.91E-01
8.80E-01
8.68E-01

Concentration
mg/l
1.77€-04
177604
177604
177604
177604
1.76E-04
1.76E-04
1.75E-04
1.74E-04
1.73E-04
1.72E-04
1.71E-04
1.69E-04
1.67E-04
1.65E-04
1.64E-04
1.62E-04
1.60E-04
1.58E-04
1.56E-04
1.54E-04

12/09/2017,10:34
Re-use targets - Naphthalene



Remedial Targets Worksheet , Release 3.2

Level 1 - Soil

Select the method of calculating the soil water
Partition Co-efficient by using the pull down menu
below

Calculate for non-polar organic chemicals

Source of parameter value

Contaminant Phenol
Target concentration Cr 0.0077 mg/|
Input Parameters Variable Value Unit
Standard entry
Water filled soil porosity Ow 2.98E-01 fraction
Air filled soil porosity 0a 1.69E-01 fraction
Bulk density of soil zone material p 2.16E+00  |g/cm?®
Henry's Law constant H 1.89E-05  |dimensionless
Entry if specify partition coefficient (option)
Soil water partition coefficient Kd _I/kg
Entry for non-polar organic chemicals (option)
Fraction of organic carbon (in soil) foc 2.50E-02 fraction
Organic carbon partition coefficient Koc 2.75E+01 I/kg
Entry for ionic organic chemicals (option)
Sorption coefficient for neutral species Kocn IIkg
Sorption coefficient for ionised species Koc,i IIkg
pH value pH pH units
Acid dissociation constant pKa
Fraction of organic carbon (in soil) foc fraction
Soil water partition coefficient used in Level Assessment Kd 6.89E-01 Ilkg
Level 1 Remedial Target
Level 1 Remedial Target 6.36E-03 mg/kg
or
0.0077 mg/l

Remedial targets worksheet v3.1

Calculated value

(for comparison with soil analyses)

(for comparison with leachate test results)

This sheet calculates the Level 1 remedial target for soils(mg/kg) based on a
selected target concentration and theoretical calculation of soil water partitioning.
Three options are included for determining the partition coefficient.

The measured soil concentration as mg/kg should be compared with the Level 1
remedial target to determine the need for further action.

12/09/2017, 10:35
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Remedial Targets Worksheet , Release 3.2

Level 3 - Soil See Note
Input Parameters Variable Value Unit  Source Enter method of defining partition co-efficient (using pull down list)
[_Calculate for non-polar organic i 10E+00
c Phenol from Level 1 _ aoEor
Target C Cr | 00077 | mgn from Level 1 £ soeon
Dilution Factor ~ DF 1.756+02 from Level 2 2 70801
Entry if specify partition coefficient (option) 5 eonon
Select analytical solution (click on brown cell below, then on pull-down menu) Soil water partion coefficient e soror
OgataBanks i HRA Entry for non-polar organic chemicals (option) % 40E01
Fraction of organic carbon in aquifer foc [ 1.30E-02_|fraction g 30801
Select nature of decay rate (click on brown cell below, then on pull-down menu) Organic carbon partition coefficient Koc | _2.75E+01 |ikg $ 20801
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved pollutants only |Entry for ionic organic chemicals (option) “ toeor
Sorption coefficient for related species Kocn kg 0.0E+00
Variable Value Unit__ Source of parameter value Sorption coefficient for ionised species Koci IIkg o 2 4 6 8 10 12 “ 16
Enter source Soil concentration as mg/kg bH value pH Distance (m)
Enter soi 29 mg/kg Acid constant pKa
Half life for degradation of contaminant in water ~ tiz 2.80E+01 days |Fraction of organic carbon in aquifer foc fraction Note: 'Relative concentration' is the ratio of calculated concentation at a given
Calculated decay rate 7. 2.48E.02 days’  caloulated position compared to the source concentration. The calculations assume plume
Width of plume in aquifer at souce Sz 00E+01 m  from Level 2 Soil water partition coefficient Kd 3.58E-01 kg disperses from the top of the aquifer. An altemative solution assuming the
y centre of the plume s located at the mid-depth of the aquifer is presented in the
Plume thickness in aquifer at source Sy 1.06E+00 m  from Level 2 calculation sheels,
Bulk density of aquifer materials ~ p 1.80E+00 glom® | |
Effective porosity of aquifer  n 2.10E-01 fraction | |Define dispersivity (click brown cell and use pull down list)
Hydraulic gradient i 2.82E-02 fraction from Level 2 (adjusted) Dispersivities 10%, 1%, 0.1% of pathway length
Hydraulic conductivity of saturated aquifer K 9.44E+01 mid  from Level 2
Distance to compliance point X 1.50E+01 m | Enter value  Calc value Xu & Eckstein
Distance (lateral) to compliance point perpendicular to flow direction z m | |t ax 50E+00 m
Distance (depth) to compliance point perpendicular to flow direction ~y m | |Transverse dispersivity az m
Time since pollutant entered groundwater days  time variant options only Vertical dispersivity ay m
Parameters values determined from options Note values of dispersivity must be >0
artition coefficient  Kd 3.58E-01 kg see options
Longitudinal dispersivity  ax 1.500 m see options Xu & Eckstein (1995) report ax = 0.83(log:ox)**'* ; az = ax/10, ay = ax/100 are assumed
Transverse dispersivity ~ az 0.150 m  see options This sheet calculates the Level 3 remedial target for soils(mg/kg) or for pore water (mg/l),
Vertical dispersivity  ay 0.015 m s options based on the distance to the receptor or compliance located down hydraulic gradient of the
Parameter values should be checked against Level 1 and 2 source Three solution methods are included, the preferred option is Ogata Banks By setting a
Note long travel time (e.g. 9E99) it will give the steady state solution, which should always be used
Calculated Parameters Variable This worksheet should be used if pollutant transport and when calculating remedial targets.
degradation is best described by a first order reaction. If The measured soil concentration as mg/kg or pore water concentration should be compared
Groundwater flow velocity v 1.27E401 mid degradation is best desribed by an electron limited with the Level 3 remedial target to determine the need for further action.
Retardation factor  RY 4076400 fraction degradation such as oxidation by Oy, NOs, SO, ete than an
Decayrateused % 6.08E-03 d* altemaive solution should be used Note if contaminant is not subject to first order degradation, then set half life as 9.9E+99.
Hydraulic gradient used in aquifer flow down-gradient i 2.82E-02 fraction
Rate of contaminant flow due to retardation  u 3.11E+00 mid
Ratio of Compliance Point to Source Concentration  Cep/Co 8.46E-01 fraction
Attenuation factor (Co/Cep) ~ AF 118400 fraction
Calculated soil leachate concentration ~ Co 351E+00 mgll
Remedial Targets
Level 3 Remedial Target 159E+00 mg/ll | For comparison with measured pore water concentration.
Ogata Banks or This assumes Level 1 Remedial Target is based on Target Concentration.
1.32E+00 mglkg |For ison with measured soil concentration. This
Distance to compliance point 15 m___assumes Level 1 Remedial Target calculated from soil-water
partitioning equation.
Ratio of Compliance Point to Source Concentration Cep/Co 8.46E-01 fraction Ogata Banks

Care should be used when calculating remedial targets using the time variant options as this may result in an overestimate of the remedial target.
The recommended value for time when calculating the remedial target is 9.9E+9¢

Remedial targets worksheet v3.1

Calculated (relative) concentrations for

distance-concentration graph

Ogata Banks
From calculation sheet

Distance

0
08
15
2.3
3.0
3.8
45
5.3
6.0
6.8
75
8.3
9.0
9.8

105
113
120
12.8
135
143
15.0

Relative
concentration
(No units)
1.0E+00
9.99E-01
9.97E-01
9.96E-01
9.94E-01
9.91E-01
9.88E-01
9.83E-01
9.76E-01
9.69E-01
9.60E-01
9.51E-01
9.41E-01
9.30E-01
9.19E-01
9.07E-01
8.95E-01
8.83E-01
8.71E-01
8.58E-01
8.46E-01

Concentration
mg/l
2.01E-02
2.00E-02
2.00E-02
2.00E-02
1.99€-02
1.99€-02
1.98E-02
1.97€-02
1.96E-02
1.94E-02
1.936-02
1.91E-02
1.89E-02
1.87€-02
1.84E-02
1.82E-02
1.80E-02
1.77e-02
1.75E-02
1.72E-02
1.70E-02
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Remedial Targets Worksheet , Release 3.2

Level 1 - Soil

Select the method of calculating the soil water
Partition Co-efficient by using the pull down menu

below

User specified value for partition coefficient

Contaminant Total Ammonia
Target concentration Cr 0.6 mg/|
Input Parameters Variable Value Unit Source of parameter value
Standard entry
Water filled soil porosity Ow 2.98E-01 fraction
Air filled soil porosity 0a 1.69E-01 fraction
Bulk density of soil zone material p 2.16E+00  |g/cm?®
Henry's Law constant H 0.00E+00  |dimensionless
Entry if specify partition coefficient (option)
Soil water partition coefficient Kd I/kg
Entry for non-polar organic chemicals (option)
Fraction of organic carbon (in soil) foc -fraction
Organic carbon partition coefficient Koc I/kg
Entry for ionic organic chemicals (option)
Sorption coefficient for neutral species Kocn IIkg
Sorption coefficient for ionised species Koc,i IIkg
pH value pH pH units
Acid dissociation constant pKa
Fraction of organic carbon (in soil) foc fraction
Soil water partition coefficient used in Level Assessment Kd 1.20E+00 Ilkg Specified value
Level 1 Remedial Target
Level 1 Remedial Target 8.03E-01 mg/kg (for comparison with soil analyses)
or
0.6 mg/l (for comparison with leachate test results)

Remedial targets worksheet v3.1

This sheet calculates the Level 1 remedial target for soils(mg/kg) based on a
selected target concentration and theoretical calculation of soil water partitioning.
Three options are included for determining the partition coefficient.

The measured soil concentration as mg/kg should be compared with the Level 1
remedial target to determine the need for further action.

12/09/2017, 10:36
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Remedial Targets Worksheet , Release 3.2

own list)
1.0E400
& 90E01
£ soeor
£ 70e01
§ socot
kg £ soe01
2 a0E01
fraction 2 30E01
= 20801
Ilkg H
10601
kg 0.0E+00
kg 0 2 4 6 8 10 2 16
Distance (m)
fraction Note: 'Relative concentration' is the ratio of calculated concentation at a given
position compared to the source concentration. The calculations assume plume
kg disperses from the top of the aquifer. An alternative solution assuming the

centre of the plume s located at the mid-depth of the aquifer is presented in the
calculation sheets.

Calc value Xu & Eckstein
50E+00

This sheet calculates the Level 3 remedial target for soils(mg/kg) or for pore water (mg/l),
based on the distance to the receptor or compliance located down hydraulic gradient of the
source Three solution methods are included, the preferred option is Ogata Banks By setting a
long travel time (e.g. 9E99) it will give the steady state solution, which should always be used
when calculating remedial targets.

The measured soil concentration as mg/kg or pore water concentration should be compared
with the Level 3 remedial target to determine the need for further action.

Note if contaminant is not subject to first order degradation, then set half life as 9.9E+99.

Level 3 - Soil See Note
Input Parameters Variable Value Unit  Source Enter method of defining partition co-efficient (using pull d:
[[_User specified value for partition coefficient
c [Total Ammonia from Level 1
Target C [ 0.6 [ mgn  from Level 1
Dilution Factor ~ DF 1.75E+02 from Level 2
Entry if specify partition coefficient (option)
Select analytical solution (click on brown cell below, then on pull-down menu) Soil water partition coefficient kd
GrERETS in HRA Entry for non-polar organic chemicals (option)
Fraction of organic carbon in aquifer foc
Select nature of decay rate (click on brown cell below, then on pull-down menu) Organic carbon parttion coefficient Koo -
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved pollutants only |Entry for ionic organic chemicals (option)
Sorption coefficient for related species Kocn
Variable Value Unit__Source of parameter value Sorption coefficient for ionised species Koo,
Enter source Soil concentration as mg/kg pH value pH
Enter soi mg/kg Acid constant pKa
Half life for degradation of contaminant in water ~ tiz2 1.00E+100 days |Fraction of organic carbon in aquifer foc
Calculated decay rate % days’ calculated
Width of plume in aquifer at source Sz m  from Level 2 Soil water partition coefficient Kd 1.20E+00
Plume thickness in aquifer at source Sy m  from Level 2
Bulk density of aquifer materials  p glom® | |
Effective porosity of aquifer ~ n fraction | |Define dispersivity (click brown cell and use pull down list)
Hydraulic gradient i fraction from Level 2 (adjusted) Dispersivities 10%, 1%, 0.1% of pathway length
Hydraulic conductivity of saturated aquifer K m/d  from Level 2
Distance to compliance point X m | Enter value
Distance (lateral) to compliance point perpendicular to flow direction z m | L ax
Distance (depth) to compliance point perpendicular to flow direction ~ y m | |Transverse dispersivity az
Time since pollutant entered groundwater days  time variant options only Vertical dispersivity ay
Parameters values determined from options Note values of dispersivity must be >0
artition coefficient  Kd 20E+00 kg see options
Longitudinal dispersivity  ax 1.500 m see options Xu & Eckstein (1995) report ax = 0.83(log:ox)**'* ; az = ax/10, ay = ax/100 are assumed
Transverse dispersivity ~ az 0.150 m  see options
Vertical dispersivity ~ ay 0015 m  see options
Parameter values should be checked against Level 1and 2
Note
Calculated Parameters Variable This worksheet should be used if pollutant transport and
degradation is best described by a first order reaction. If
Groundwater flow velocity v 1.27E+01 mid degradation s best desribed by an electron limited
Retardation factor  Rf 1136401 fraction degradation such as oxidation by Oy, NOs, SO, et than an
Decay rae used 1. 6145102 e alternative solution should be used
Hydraulic gradient used in aquifer flow down-gradient i 2.82E-02 fraction
Rate of contaminant flow due to retardation ~ u 1.12E+00 mid
Ratio of Compliance Point to Source Concentration  Cep/Co 8.71E-01 fraction
Attenuation factor (Co/Cep) — AF 1.15E+00 fraction
Calculated soil leachate concentration  Co 0.00E+00 mg/l
Remedial Targets
Level 3 Remedial Target 1.20E+02 mg/l | For comparison with measured pore water concentration.
Ogata Banks or This assumes Level 1 Remedial Target is based on Target Concentration.
161E+02 mg/kg |For with measured soil concentration. This
Distance to compliance point 15 m___ assumes Level 1 Remedial Target calculated from soil-water
partitioning equation.
Ratio of Compliance Point to Source Concentration Cep/Co 8.71E-01 fraction Ogata Banks

Care should be used when calculating remedial targets using the time variant options as this may result in an overestimate of the remedial target.
The recommended value for time when calculating the remedial target is 9.9E+9¢

Remedial targets worksheet v3.1

Calculated (relative) concentrations for

distance-concentration graph

Ogata Banks
From calculation sheet

Distance

0.8
15
2.3
3.0

45
5.3
6.0
6.8
75

9.0
9.8
105
113
120
12.8
135
143
15.0

Relative
concentration
(No units)
1.0E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
9.98E-01
9.96E-01
9.93E-01
9.88E-01
9.82E-01
9.74E-01
9.66E-01
9.57E-01
9.48E-01
9.38E-01
9.27€-01
9.16E-01
9.05E-01
8.94E-01
8.82E-01
8.71E-01

Concentration

mg/l
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

12/09/2017,10:36
Re-use targets - Total Ammonia rev 1
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1. INTRODUCTION

The following summary report relates to the proposed stockpiling works at the Minet Tip ‘lagoon’
area as part of the Southall Waterside Western Access works. Outlined below is a concise options
appraisal and proposed strategy, along with construction recommendations to facilitate the
proposed temporary material stockpiling as part of the Southall Western Access earthworks phase.
The temporary stockpiling of site-won materials is required prior to re-use within the proposed new
western access road embankment which provides access to the adjacent Southall Waterside
regeneration scheme. It is anticipated that this summary report will be used to obtain agreement

from the statutory authorities of the proposed construction methodology.

1.1 Background

Clark Smith Partnership (CSP) and FM Conway (FMC) has requested a strategy and rationale for
proposed protection measures within the lagoon stockpile. It is understood that this strategy is
required in order to provide reassurance to the regulators that the potential creation and/or
worsening of contamination migration pathways, to the identified key controlled waters receptors
(the adjacent Yeading Brook and Grand Union Canal), associated with materials stockpiling, will be

mitigated.

As part of the earthworks phase of the Western Access works, the current proposals comprise the
temporary placement of approximately 4m high stockpiles of site-won natural and Made Ground
soils, within the existing Minet Tip Lagoon Bund. The current construction methodology proposes
that the stockpiled materials are to be mixed within the Lagoon Bund and treated using lime. The
lime treated materials will then be transported from the temporary stockpile before being placed
and stabilised using ground granulated ballast slag (GGBS) additives within the main road

embankment.

During construction of the main embankment, the southern extent of the existing lagoon bund will
be removed to facilitate the permanent alignment of the Western Access embankment. A report
detailing the proposed permanent reconfiguration works has been completed by ARUP?, which
shows the final lagoon bund arrangement will comprise the reduction of the existing lagoon floor by
approximately 500mm. This summary report relates only to the temporary stockpiling of material
throughout the construction phase and does not aim to address the permanent reconfiguration of

the lagoon bund following construction works.

1 ARUP. (2017). Southall Waterside Development. CRT Lagoon — Proposed reconfiguration works. Dated 215t February
2017.
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A separate report has also been produced by CGL? (presented in Appendix A) relating to the potential
effects of surcharge loading of the stockpile materials on the existing deposits at the base of the
lagoon and the potential mobilisation of contaminants towards the Yeading Brook. Reference

should be made to this separate report in addition to this document.

2 CGL (2017). CGN03732I Southall Western Access — Lagoon Contaminant Migration Appraisal. Rev0. Dated 9t June 2017.
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2. SITE CONTEXT

2.1 Existing lagoon bund conditions

The historical lagoon bund materials are understood to derive from dredged material from the
adjacent Grand Union Canal. The existing lagoon configuration comprises eastern and western bow!-
shaped basins surrounded by a 3-4m high bund. Centrally, between the two basins is a further bund,

or ‘spine’, that is to be maintained throughout the duration of the temporary stockpiling activities.

It is possible that some of the basin and bund materials originate from the former, adjacent Southall
Gasworks site. Chemical laboratory testing of soils from material within the lagoon bund has
recorded elevated concentrations of long-chain hydrocarbons (carbon chain length >Cy), polycyclic

aromatic hydrocarbons (PAHs), metals and total cyanide.

2.2 Proposed stockpile material

It is understood that the materials to be temporarily stockpiled within the lagoon bund comprise
Made Ground, Alluvium and River Terrace Deposits (RTD) from source areas including the existing
Lagoon Bund, the Flood Alleviation Area and the proposed embankment alignment. Samples of the
existing Lagoon Bund have recorded elevated concentrations of petroleum hydrocarbons, PAHs and
asbestos fibres. A sample recovered from the southern part of the site identified elevated
concentrations of petroleum hydrocarbons, PAHs and metals. However, the majority of the
proposed materials to be stockpiled are anticipated to be sourced from the Flood Alleviation Area,
where contaminant concentrations have be assessed to be low. A summary of the soil contamination

testing completed to date is contained within a separate CGL reports® &5,

Overall, it is considered the majority of proposed source materials from the main Western Access
site have lower contaminant concentrations than the lower quantities of source material expected

to be obtained from the existing Lagoon Bund.

2.3 Site conditions and potential receptors

With regards to controlled waters receptors, several surface watercourses are present within the

vicinity of the site. The Yeading Brook is situated approximately 15m to the north-west of the existing

3 CGL (2017). CGN/03732C Southall advanced works. Earthworks material acceptability and waste characterisation —
(Pump Lane Bund). Revl. May 2017. (A720-E05-IW-BR-CGL-EW-TS-0003 P1)

4 CGL (2017). CGN/03732D Southall advanced works. Earthworks material acceptability and waste characterisation —
(Bridge Bund and Lagoon Bund). Revl. May 2017. (A720-E05-IW-BR-CGL-EW-TS-0004 P1)

5 CGL (2017). CGN/03732E Southall advanced works. Earthworks material acceptability and waste characterisation —
(Western Access Site). Revl. May 2017. (A720-E05-IW-BR-CGL-EW-TS-0005 P1)
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lagoon bund. The brook runs in a generally south-west to north-east orientation and flows towards

the south-west.

The Grand Union Canal is present to the south-east of the existing lagoon bund and runs in a north-
east to south-west orientation, flowing towards the south-west. It is understood that the Grand
Union Canal is formed by concrete square piles with a capping beam, although details of the wall’s
permeability are not known. Furthermore, the structural integrity of the canal lining in not known
and is beyond the scope of this document, however it is possible that surface water within the canal
could be in hydraulic continuity with surrounding groundwater, which may provide a migration

pathway for substances to impact the surface waters of the Grand Union Canal.

The River Crane, a partially culverted river, is present to the west of the existing lagoon bund and
runs in a north-south orientation, flowing towards the south. It is understood that the river is formed
in a ‘C’ section concrete channel. Ground investigation observations indicate the concrete sections

may have leaked/are leaking at certain locations.

With regards to groundwater, the site is underlain by granular River Terrace Deposits (RTD), which
are designated as a Principal Aquifer. Additionally, a Principal Aquifer is present at depth within the
Thanet Formation and Chalk, however, information from historical British Geological Survey (BGS)
boreholes and previous investigations indicate that these strata are present at depth, beneath a
significant thickness (anticipated up to 20m) of the London Clay Formation, which acts as an

aquiclude.

2.4 Potential risks from stockpiled materials

As outlined above, it is understood that materials within the existing lagoon bund are impacted with

long-chain petroleum hydrocarbons and PAHs.

Preliminary groundwater and surface water monitoring, undertaken by Ramboll Environ, indicates
no significant contaminant concentrations. Further pre-construction monitoring of groundwater is
being undertaken by CGL to determine baseline conditions. However, based upon evidence obtained
to date, it is anticipated that possible that surface water within the receptors may have been

previously impacted by contamination associated within the adjacent former gasworks.

It is understood from the previous ARUP DQRA report that locally, groundwater within the RTD flows
in a north-westerly direction, towards the Yeading Brook. Ground conditions beneath the existing
lagoon bund are anticipated to comprise Alluvial soils and granular RTD, which are likely to provide
a potential pathway to mobile contaminant migration to the Yeading Brook. Given that the River

Crane and Grand Union Canal are lined, it is considered that a valid migration pathway to these
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receptors, through groundwater migration, is unlikely to be present. Notwithstanding this, the
proposed monitoring strategy (as outlined below) has been designed to assess risks to these

receptors in addition to the Yeading Brook.

No evidence of free-product and/or free hydrocarbons has been observed within the existing lagoon
bund materials or any of the sources materials tested to date on the site. Given the limited potential
for mobile substances to be present within these materials, it is considered that stockpiling is unlikely
to result in significant adverse effects to controlled waters. Notwithstanding this, controls will need

to be implemented to mitigate potential leaching from the temporary stockpiles.

Current construction proposals indicate the stockpiling will be undertaken within the two basins of
the lagoon (western and eastern) with access to be obtained through the central spine. The
stockpiles will be approximately 4m high and have a total combined area of approximately® 5,450m?2.
Assuming a conservative bulk unit weight of 20kN/m? for stockpile materials, this may result in a
surcharge load of 80kN/m? to the lagoon area, with potentially a further 20kN/m? from construction
plant. This increase in surface total stress may result in increased pore water pressures within the

lagoon bund materials, potentially resulting in increased leaching and migration of contaminants.

The separate CGL report? (presented in Appendix A) concludes that, should new contamination
pathways be created due to the loading of the existing ground, then the risk to downstream
controlled waters from contaminants migrating within groundwater is considered to be low. The
relatively impermeable nature of the cohesive Made Ground, Alluvium and cohesive River Terrace
Deposits restrict the migration of potential contaminants. In addition, the granular River Terrace
Deposits, where migration of contaminants could readily occur, are not continuous beneath the site.
Similarly, the groundwater encountered in the Alluvium is not considered to be laterally pervasive
and it is considered unlikely that increased contaminant migration to downstream controlled waters

receptors would occur.

6 Based upon the ARUP Reconfiguration Proposals showing a current bund volume of 16400m3 and an average bund
height of 3m
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3. MITIGATION MEASURES OPTIONS APPRAISAL

To limit the creation of pathways between the in-situ materials and the stockpiled materials and
minimise leachate migration, mitigation measures are considered necessary prior to placement of
stockpile materials. A preliminary mitigation options appraisal has been developed that is outlined

in Table 1 below.

Based on a subsequent review of these options and discussions within the project team and with the

regulators, the final proposed stockpile construction design is presented in Section 4.

The mitigation strategy has been separated into two phases. The first phase relates to the
construction of mitigation to minimise surface water run-off, and migration of contaminants
upwards or downwards between the stockpiled materials and the existing lagoon bund materials.
The second phase relates to the strategy employed to monitor potential migration of contaminants

within natural soils, during the construction phase.

3.1 Stockpile construction phase

Table 1 below outlines recommended measures and methods for stockpile construction and

control.

Table 1. Stockpile mitigation measures options

Separation Advantages Disadvantages Considered | Additional
Option Viable? Recommended controls
e  Provides an Can be prone to rupturing e  Rupture checks /
impermeable barrier and may have durability protection of the
between stockpile issues. Potential for membrane
materials and the ponding of leachate run- e  Stockpile covers
lagoon bund and off. Difficulty in detecting (plastic sheeting or
Geomembrane prevents leachate rupturing beneath v other similar)
migrating between. stockpile materials. e  Drainage channels
material. Drainage issues may occur (including cross
and may be difficult to falls/drainage grips)
construct adequate ° Collected leachate
drainage channels. to be disposed of in
e  Providesan Buildability and controlled manner
impermeable barrier construction issues. Either via trade effluent
between stockpile cast in-situ slab or poured discharge consent
materials and the concrete likely to be or tankering off-site
lagoon bund and expensive and may not be
prevents leachate viable for site location.
Concrete Pad migrating between. If poured concrete, v
e  Durable and unlikely to potential for run-off of
rupture. concrete materials to
o  Effective for surface watercourses.
construction of
drainage channels and
reduction of pore-
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water pressure build-
up in underlying soils.
Stabilisation of Provides durable and By producing a hard and
first layer of robust hard-surface low permeability surface,
lagoon-tip soils, which may incorporate there is a risk of an
a membrane. increased potential of
With or without Efficient construction pore-water pressure build-
membrane and buildability. up within the underlying
Provides a low lagoon bund materials,
permeability barrier potentially resulting in
between stockpile increased leaching and
materials and the instability.
lagoon bund and
prevents leachate
migrating between.
Granular Cost-effective and easy Does not provide an
platform installation, provides impermeable barrier
drainage channels between stockpiled
materials and lagoon
bund. May be feasible to X N/A
be adopted in conjunction
with other options listed
above.
None (direct e  Low cost and simple e If no separation layer is
contact) adopted, soils will become
mixed with the in-situ
lagoon bund materials.
Increased risk of leaching X N/A
and pore-water pressure
build-up as no drainage
layer will exist.

Based on the above assessment, it is considered that either geomembrane with a granular drainage
layer or stabilisation of the top layer of in-situ bund materials are viable mitigation options for
mitigating the identified geo-environmental risks associated with stockpiling. A granular layer,
placed above the geomembrane and below the stockpile, should provide an adequate drainage
blanket to allow for the collection of leachate and surface water run-off, in combination with a
perimeter drainage/collection system. The solution that would reduce any localised deformations of
the geomembrane, and subsequent ponding of any leachate, would be to stabilise the upper layer
of the existing bund formation with an appropriate cross-fall. A blinding layer of sand, or treated fine
grained material, would be laid with a granular blanket above to minimise the occurrence of

membrane rupture.

3.2 Monitoring phase

It is proposed to undertake monitoring of groundwater to assess the effectiveness of the proposed
lagoon bund mitigation measures and act as an early warning to potential changes in ground and

groundwater conditions which may be detrimental to the environment and the stockpile integrity.

As a result, it is proposed to install three boreholes within the lagoon bund on the periphery of the

proposed stockpile. These lagoon ‘source’ boreholes would be installed in advance of the works and
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would be monitored on a regular basis (see Table 2 below), initially to provide baseline conditions

and subsequently to obtain data at regular intervals during the works.

The three boreholes would be installed in conjunction with four ‘sentinel’ groundwater monitoring
boreholes (Phase B boreholes), three of which would be located down-gradient of the lagoon to

monitor groundwater quality between the source and key receptor, Yeading Brook.

As part of these works, it is proposed to set ‘trigger levels’ to provide a warning that additional
mitigation measures are required to minimise potential impact to the identified receptors. The
‘trigger levels’ will include water quality criteria for key contaminants of concern and, if breached,
will require additional targeted measures. A separate plan will need to be prepared for discussion

and agreement with the regulators, which will identify these trigger levels and measures to be

implement

ed in the event trigger levels are breached.

The rationale and proposed monitoring strategy for these boreholes is outlined below.

Table 2. Proposed monitoring

Location ID Rationale Proposed Monitoring

BH1A Boreholes are to be completed to facilitate the installation Undertake two baseline monitoring visits
of a monitoring standpipe screened within the cohesive prior to surcharging to monitor
lagoon bund materials. The borehole will act as a source groundwater levels and to recover
monitoring well throughout the works. groundwater samples to assess baseline

conditions. During surcharging, weekly
visits are proposed followed by monthly
post works monitoring for three months,

BH2A Within borehole BH2A, the same approach as BH1A will be dropping to bi-monthly if no
adopted, with a piezometer installation within the lagoon contamination is detected above trigger
bund materials. concentrations for up to one year

following works completion.

BH3A Within borehole BH3A, the same approach as BH1A will be In addition, should a change in water
adopted, although the standpipe will be screened within the | chemistry be identified at the sentinel
natural soils beneath the lagoon tip materials. Such well locations (Phase B), further water
installations will assess whether any non-aqueous phase sampling will be undertaken at these
liquids (NAPL) are present in the materials underlying the source wells to corroborate against the
tip, and whether additional surcharge loading may affect down-gradient results.
this.

BH1B Down-gradient (sentinel) boreholes to be installed with
monitoring standpipes, screened within the RTD, to facilitate | Undertake two baseline groundwater

BH2B groundwater sampling and monitoring. Allows for early monitoring/sampling visits prior to
identification of changes in groundwater quality between surcharging, to define baseline conditions.

BH3B the source and receptor (Yeading Brook). During surcharging, weekly visits are

proposed followed by monthly post works
monitoring for three months, dropping to

BH4B Up-gradient borehole to facilitate groundwater sampling bi-monthly if no contamination is
and monitoring of up-gradient groundwater levels and detected above trigger concentrations for
chemistry within the RTD and potential for localised up to one year following works
groundwater flow to the Grand Union Canal. completion.

CGN/037321

10




SOUTHALL WESTERN ACCESS
Lagoon Temporary Stockpile Appraisal

The full monitoring strategy details, along with the temporary stockpiling proposals, will be
identified and incorporated within an addendum to the Arup Remediation Strategy, to be issued at

a later date by CGL.

CGN/037321 11



SOUTHALL WESTERN ACCESS
Lagoon Temporary Stockpile Appraisal

4. LAGOON STOCKPILE CONSTRUCTION DESIGN

4.1 Lagoon stockpile detail and design

A drawing has been produced, which outlines the proposed stockpile construction details and
sections. The stockpile schematic (A720-E05-IW-CGL-EW-DR-0001 P1) is presented as Figure 1 to this

report.
As outlined on Drawing A720-E05-IW-CGL-EW-DR-0001 P1, the finalised design will include:

e Configuration and access arrangements —access to the western bowl is to be from the south-

west and to the eastern bowl via a cutting through the existing central spine;

e Basal separation layer and compacted granular fill — the lagoon basins will be laid to existing
falls utilising site-won material to raise the basin formation level above the existing ground
level. A geotextile (Terram) will be placed on the existing ground surface prior to placement

and compaction of this layer;

e Basal liner geomembrane — an impermeable membrane (HDPE, LLDPE or PP) is to be laid
over the prepared and compacted surface, with suitable welded overlaps and 50mm thick

fine sand blinding layer above;

e Granular drainage blanket layer — a coarse sized material (6F5) will be placed and gently

tracked in to a thickness of 500mm;

e Drainage channels — perimeter swales will be formed within each lagoon basin as shown on

the schematic drawing; and

e Leachate collection system, in the form of swales with perimeter collection pipework,

leachate collection points with leachate pumps and collection/off-site disposal.

In addition to the stockpile construction and design, a typical haul road construction is to be
constructed for access into, and between the basins. The will comprise an initial Terram layer placed
on the in-situ material lagoon bund material at the location of access, as indicated on the schematic.
Additionally, a geogrid layer should be placed due to the high frequency of plant movements in and
out of the stockpile area. A layer of circa 300mm compacted granular fill (such as 6F5 granular fill)
would be placed as the running surface, however, this will require a full temporary works design to

determine the appropriate thickness of material to support the construction plant. A temporary
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works design has not been undertaken here. The haul road connection to the inside of the Lagoon

would be tied into the granular drainage blanket.

Information on the requirements and specification for the lagoon stockpile lining are shown on

Drawing A720-E05-IW-CGL-EW-DR-0001, presented as Figure 1 to this report.

4.2 Regulatory correspondence

The proposed lagoon design and temporary stockpiling have been reviewed by the Canal and River

Trust (CRT) and confirmation has been received that the proposals are accepted (see Appendix B).

The Environment Agency has confirmed they are comfortable with the general arrangements
proposed though raised queries with regards to operational aspects of the stockpile management.
Specifically, the Environment Agency requested confirmation with regards to provision of additional
leachate pumping, in periods of unusually high rainfall and with regards to the protection of the
proposed leachate collection points. FM Conway has confirmed that additional leachate storage
capacity will be available on site for periods of heavy rainfall and corresponding leachate generation
and that the collection points will be suitably fenced off with barriers to protect the collection points

from vehicle / plant damage (see correspondence in Appendix B).

4.3 Health & safety precautions

Construction workers have the potential to come into direct contact with dusts, soils and
groundwater during the excavation of bund and other materials. Based on the findings of the
investigation the risk to construction workers is assessed as moderate to high. It should be noted
that materials encountered within the lagoon bund include elevated TPH and total cyanides,

together with loose asbestos fibres.

Appropriate health and safety measures should be incorporated during construction. Such

precautions should include, but not be limited to:
e Personal hygiene, washing and changing procedures.
e Use of personal protective equipment, including disposable overalls, gloves etc.

e Measures to avoid surface water ponding and positive collection and disposal of on-site run-

off.

e Regular cleaning of site roads, access roads and the public highway including dust

suppressions methods (e.g. water spraying), if necessary.
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e During excavation soils should be damped down to suppress dusts.

It is recommended that a watching brief is maintained by the Principal Contractor, particularly during
ground works undertaken in areas where gross contamination, such as oily material or material of

an unusual colour or odour, is encountered.

4.4 Post stockpile conditions

It is understood that, following stockpiling and re-use/disposal of stockpiled materials, the lagoon
bund will be reconfigured in accordance with the ARUP Proposed Reconfiguration Works?. This

report does not address any aspects relating to these re-configuration works.

4.5 Acceptance of mitigation proposals

In addition to the responses and acceptance received from CRT and the Environment Agency it is
recommended that this methodology is provided to the London Borough of Hillingdon (LBH) prior to
adoption. Further packages of information will be produced for review by the Environment Agency
and LBH, which will incorporate the necessary aspects of this report and be submitted under

separate cover.
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Configuration & Access

General

Two stockpiles are to be formed within the
existing lagoon (western and eastern
stockpiles), with access to the western
stockpile from the south west and for the
eastern stockpile to be formed through the
central lagoon spine. Perimeter access to the
eastern stockpile and access through the
central spine will need to be maintained. The
access points will be constructed with a
terram separator laid on existing ground with
overlying geogrid and approximately 300mm
compacted granular fill (6F5 or simlar).

COLLECTION
POINT

140

Basal preparation

Separation layer

A geotextile (Terram GT series or similar) to be
placed on existing lagoon floor with overlap of
300mm between rolls. Geotextile to be
extended up sides of lagoon bund to a
sufficient distance, and be suitably anchored,
to prevent imported fill layer mixing with
existing lagoon materials.

Compacted Fill

Suitable site won or imported fill to be placed
and compacted on existing lagoon floor, over
separation layer, to create cross falls for the
blanket drainage layer. The layer of fill to be of
sufficient thickness to accommodate depth of
drainage channels without distrubance of
existing ground level.

~ FALLIN
\ GRADIENT
~\ (BASE)

Basal liner

Geomembrane

Impermeable geomembrane (HDPE, LLDPE or
PP) placed and jointed / welded in accordance
with manufacturer’s standard requirements.
Geomembrane to be provided by suitable
manufacturer e.g. Geosynthetics, Monarflex
with 50mm thick sand blinding above.
Installation to be certified.

\

FALLIN

Drainage

Blanket drainage
layer

500mm thick granular layer, comprised of
suitable drainage material (SHW Series 500 ),
to be placed above geomembrane and beneath
stockpile, as per stockpile section drawing.
Care to be taken to avoid puncturing
underlying geomembrane.

LEACHATE

PERIMETER COLLECTION

Drainage

Drainage channels

Drainage channels (swlaes) should be 600mm
wide and 500mm deep, and are to be dug
around perimeter of stockpile area, as shown
on the drainage channel section.

The base of the drainage channels should be
lined with the impermeable geomembrane,
which should extend contiuously beneath the
entire drainage layer and be suitable
anchored beyond the walls of the lagoon bund.
The lined drains should then be filled with a
suitable drainage material (SHW Series 500),
as shown on the drainage channel section
drawing.
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Leachate generation estimated based on
approximate 700m” stockpile area, assuming

a regionally average monthly rainfall of 93mm
per month.

Two leachate collection points are required to
be constructed for both stockpiles, as shown
on stockpile section.

The perimeter drainage channel should be

Leachate collection Sumps
constructed as a swale, including a perforated
horizontal pipe with collection points. The
perforated pipe and collection pipes should be
of sufficient size/diameter to allow for
pumping. Anarrow flexible submersible pump
should beinstalled within the collecion point
pipe, exending above the maximum
stiockpiling level.
Leachate collection via pumping from leachate
Leachate collection Paping collection points, as per stockpile section.

Pumping on a weekly frequency and following
periods of rainfall.

Leachate collection

Collection and
disposal

Leachate to be pumped to holding tanker, and
disposed of off-site via a suitably licenced
carrier on a weekly basis. Allowance to be
made for pumping and disposal.
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Windsor House, Cornwall Road
Harrogate, HG1 2PW

09 June, 2017 Telephone: 01423 276000
’ cgl@cgl-uk.com

www.cgl-uk.com

Mr Dominic Speller
Clark Smith Partnership Limited
Whitechapel Technology Centre

65 Whitechapel Road Our ref: CGN/03732I
London
E11DU Please reply to: Kirsty Poore / Robin Slade

Dear Dominic,

Southall Western Access: Lagoon Contaminant Migration Appraisal

Following recent discussions please find below our assessment of potential risks to controlled waters caused
by the planned stockpiling of material in the Lagoon Bund area of the Southall Western Access development
site during the construction of the proposed new road embankment. The assessment has been undertaken to
address the concern posed by the Environment Agency that the overburden surcharge created by the
stockpiled material may compress the underlying material such that new contamination pathways are created,
and thus potentially impacting nearby watercourses.

The Southall Western Access development covers an area of approximately 7.66 hectares and a site location
plan of the overall development area is included in Figure 1. It is proposed to construct a new road alignment
where embankment fill is to be won from areas of the site and stabilised within temporary stockpiles before
being placed within the earthworks. This site won material is expected to be generated mostly from Area 1
(“River Crane incorporating Western Embankment and Flood Alleviation Zone”), some from Area 2 (“Central
Embankment”) and part of Area 3 (“Lagoon Bund”). Refer to Figure 1 for these area details.

The Lagoon Bund area relevant to this assessment is located within the eastern section of the site, located
between the Grand Union Canal and Yeading Brook. The Lagoon Bund comprises a roughly circular bowl
shaped area, divided by a central spine, of approximately 5,450m?and is understood to have been used as a
depositary area for dredged materials from the Grand Union Canal. Ground level at the centre of the lagoon is
approximately between 29.0m above Ordnance Datum (mOD) and 29.5mOD with the exterior or ‘bunds’ of
the lagoon at a level of approximately 4m above this. It is proposed that some of the bund will be excavated
where it overlaps with the proposed embankment alignment, and it is planned to use the remaining area of
the Lagoon Bund to temporarily stockpile material and use as a lime stabilisation area.

The Yeading Brook is located approximately 15m to the northwest of the lagoon bund and is orientated
northeast-southwest, with flow towards the southwest. The Grand Union Canal is located to the southeast of
the lagoon bund and is orientated northeast-southwest, flowing towards the southwest.

DIRECTORS
lan Marychurch MSc BSc CEng MICE CGeol FGS CMgr MCMI MloD Dip loD
Nick Langdon MSc DIC BEng CEng CEnv FICE FGS FCMI MloD Card Geotechnics Limited
Registered in England and Wales No. 2993862
Registered Office at
4 Godalming Business Centre, Woolsack Way
Godalming, Surrey, GU7 1XW



Ground model

Two ground investigations have been undertaken within the lagoon bund area; the first by lan Farmer
Associates (IFA) in 2014! and the second by CGL in 2017%3. An exploratory hole location plan for the Lagoon
Bund area is presented in Figure 2. The ground investigations indicated that the ground conditions generally
comprise Made Ground overlying superficial deposits of Alluvium and River Terrace Deposits, over the London
Clay Formation.

The CGL trial pit investigations in 2017 encountered granular Made Ground generally comprising slightly
gravelly, clayey sand over cohesive Made Ground which generally comprised stiff, sandy, gravelly clay. Strong
hydrocarbon odours were noted within the cohesive Made Ground. The IFA and CGL borehole investigations
indicated that the Made Ground was underlain by Alluvium in the south of the lagoon bund area, cohesive
River Terrace Deposits in the west and north, and granular River Terrace Deposits in the east adjacent to the
Grand Union Canal. The Alluvium typically comprised soft to firm, slightly gravelly to gravelly, sandy clay whilst
the cohesive River Terrace Deposits typically comprised firm, slightly sandy, gravelly clay. The granular River
Terrace Deposits encountered in the east of the Lagoon Bund comprised sandy gravel. A moderate
hydrocarbon odour was noted in the Alluvium in borehole CP06 in the south of the site. The superficial
deposits were underlain by the London Clay Formation.

A cross section of the lagoon bund area is presented in Figure 3 which indicates that the granular River Terrace
Deposits pinch out towards the northwest (away from the Grand Union Canal) and the alluvial deposits are
found to directly overlie the London Clay Formation.

Groundwater was not encountered during the IFA and CGL ground investigations with the exception of a slight
seepage in borehole CP04 at 25.88mOD towards the base of the Alluvium. Groundwater monitoring recorded
in the IFA report! and CGL 2016 report* indicated groundwater within the cohesive alluvial deposits in
boreholes CP04 and CP06, and an overall groundwater flow direction to the west, towards Yeading Brook.
Recent groundwater monitoring undertaken by CGL on 2 June 2017 recorded groundwater within the cohesive
River Terrace Deposits (BH1A), Made Ground (BH2A) and granular River Terrace Deposits (BH3A). Samples of
groundwater from the three boreholes has been scheduled for chemical analysis, the results of which are
currently awaited. It is also noted that the results of the groundwater monitoring indicate the presence of sub-
artesian water pressures within the Alluvium and River Terrace Deposits, confined by the overlying
impermeable Made Ground and relatively impermeable Alluvium.

Impacts of proposed stockpiling

It is understood that the proposed stockpiles would cover a plan area of approximately 5,450m? and would be
up to 4m in height based on the lagoon volume and dimensions quoted in Arup’s lagoon reconfiguration
report>. Based on these parameters, stockpiling of the site won material would result in a surcharge load of
approximately 100kN/m? assuming a bulk density of 20kN/m? for the material and 20kN/m? from construction
plant. This surcharge would result in an increase in pore pressures in the underlying cohesive strata and an
order of settlement would also occur.

! Jan Farmer Associates Limited (2015) Southall Gasworks Redevelopment — Hillingdon Sites. Factual Ground Investigation
Report. May 2015. Report reference 21247A.

2 CGL (2017) Western Access, Southall. Earthworks Material Acceptability and Waste Characterisation (Western Access
Site).

3 CGL (2017) Pump Lane. Draft borehole logs. BH1A, BH2A, BH3A, BH3B, BH4B.

4 CGL (2016) Southall, Pump Lane Western Access. Preliminary Geotechnical Design Report. Revision 1. December 2016.
CG/03732.

> Arup (2017) Southall Waterside Development. CRT Lagoon Proposed Reconfiguration Works. February 2017.



As previously outlined, this additional surcharge loading has the potential to compress the underlying Made
and natural ground, including contaminated material. Whilst compressing the contaminated material in itself
does not present an issue, if the contamination is mobile within groundwater then the increase in pore
pressures could result in such groundwater ‘squeezing’ out from beneath the stockpile to the sides. Therefore,
if water is present within the shallow ground, the stockpiling of material within the Lagoon Bund theoretically
has the potential to create new pathways for contamination to migrate into controlled waters (Yeading Brook
and Grand Union Canal).

However, the following rationale is considered to show that the stockpiling of material within the Lagoon Bund
does not result in an increased risk of contaminant migration to controlled waters. The mechanism is
illustrated in Figure 4.

* The superficial deposits within the Lagoon Bund area are predominantly cohesive and therefore act as
a relatively impermeable barrier to lateral and vertical contaminant migration.

e The granular River Terrace Deposits in which the shallow groundwater table is present are not
continuous and are present beneath relatively impermeable Alluvium and Made Ground; therefore, it
is unlikely that stockpiling would introduce new contaminants into the groundwater and the likelihood
of migration of these contaminants to the downstream Yeading Brook is considered to be low.

® Groundwater has been encountered in the cohesive alluvial deposits during past monitoring and
ground investigations within the Lagoon Bund. Hydrocarbon contamination was encountered within
the Alluvium in borehole CP06 and the groundwater within the stratum has the potential to mobilise
contaminants within the soil; however, this groundwater is likely to represent a perched water table
which is not considered to be continuous or laterally pervasive, and therefore not in continuity with
the Yeading Brook.

® Where groundwater is not present in the cohesive Made Ground and cohesive River Terrace Deposits,
the contaminants are unable to be mobilised.

Conclusions

Interpretation of the ground and groundwater conditions at the Southall Western Access Lagoon Bund area
indicates that, should new contamination pathways be created due to the loading of the existing ground, then
the risk to downstream controlled waters from contaminants migrating within groundwater is considered to
be low.

The relatively impermeable nature of the cohesive Made Ground, Alluvium and cohesive River Terrace
Deposits restrict the migration of potential contaminants. In addition, the granular River Terrace Deposits,
where migration of contaminants could readily occur, are not continuous beneath the site. Similarly, the
groundwater encountered in the Alluvium is not considered to be laterally pervasive and it is considered
unlikely that increased contaminant migration to downstream controlled waters receptors would occur.

We trust this meets your requirements, however, if further information is needed, please do not hesitate to
contract us.

A summary of the above findings and interpretation will be incorporated within our proposed Southall
Western Access remediation strategy addendum report, for onward submission to the regulators.



Yours sincerely

Woere.

Kirsty Poore, Senior Engineer
Card Geotechnics Limited

Encl.

Figure 1
Figure 2
Figure 3
Figure 4

Site Location Plan

Exploratory Hole Location Plan

Cross Section of Lagoon Bund

Schematic diagram of contaminant migration
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APPENDIX B

Regulatory Correspondence




Canal &
®» <4 River Trust

19 June 2017

Rikki Lamb

Southall Waterside

169 Brent Road Our Ref N/A
Southall Your Ref N/A
UB2 5LE

Dear Mr Lamb
ACCEPTANCE OF TEMPORARY STOCKPILING OF MATERIAL

| can confirm that C&RT have reviewed and accepted the proposed temporary stockpiling of
material on dredging lagoons at Minet Tip as per document,

Southall Western Access

Lagoon Temporary Stockpile
Appraisal — Revision 1
A720-E05-IW-CGL-EW-RP-0002 P2

Regards,

Toby Pearce
Works Engineer — West London

London Waterways

Canal & River Trust Harbour Master’s Office 24 Canute House Durham Wharf Drive Brentford TW8 8HP
T 0303 040 4040 E enquiries.london@canalrivertrust.org.uk www.canalrivertrust.org.uk

Patron: H.R.H. The Prince of Wales. Canal & River Trust, a charitable company limited by guarantee registered in England and Wales
with company number 7807276 and registered charity number 1146792, registered office address First Floor North, Station House, 500
Elder Gate, Milton Keynes MK9 1BB



Selina Adams

From: Robin Slade

Sent: 19 June 2017 17:29

To: 'Spence, Keith H'

Cc: Thomas, Jenny; Owen Flowers

Subject: FW: Southall western access re-use criteria

Afternoon Keith,

Please see the below confirmation email from Larry Kyan at FM Conway regarding the points raised on management
of leachate from the temporary stockpile lagoon at the Southall western access site.

We will refer to these measures within our current Remediation Strategy Addendum which captures the stockpiling
aspects of the scheme along with a number of other aspects recently discussed (including the scheme re-use
criteria).

| should be able to provide an update on this addendum report and the re-use criteria tomorrow.

Best regards,
Robin

From: Larry.Kyan [mailto:Larry.Kyan@fmconway.co.uk]

Sent: 16 June 2017 07:34

To: Owen Flowers <OwenF@cgl-uk.com>; Dominic Speller <dominicspeller@csplondon.com>

Cc: Trevor Cole <trevor.cole@fmconway.co.uk>; Dean Sporn <Dean.Sporn@fmconway.co.uk>; Pablo Gallego
<pablogallego@csplondon.com>; Bryn Jones <BrynJ@cgl-uk.com>; Robin Slade <RobinS@cgl-uk.com>
Subject: RE: Southall western access re-use criteria

Owen,
WE can confirm the following:-

1) The Leachate Collection points will be suitably fenced off (pedestrian barriers) so they are protected from
damage by plant/vehicles.

2) Inthe event of unusually heavy rainfall the sumps will be pumped out more frequently as necessitated by
the rain situation. There will be spare pumping capacity stored on site for such an eventuality.

Trust this answers the 2 No queries from EA

Larry Kyan - B Eng(Hons), MIHT, ICIOB, MSEW
Senior Contracts Manager

F M Conway Ltd

Conway House

Vestry Road

Sevenoaks

Kent

TN14 5EL

Direct Dial:01732600867
Switchboard:01732600700
M:07748632938
F:01732600990



From: Spence, Keith H [mailto:Keith.Spence@environment-agency.gov.uk]

Sent: 15 June 2017 10:58

To: Robin Slade <RobinS@cgl-uk.com>

Cc: Eoin O'Sullivan <EoinO@cgl-uk.com>; Thomas, Jenny <jenny.thomas@environment-agency.gov.uk>
Subject: RE: Southall western access re-use criteria

Robin,

We have reviewed the revised schematic section of the proposed lagoon area stockpile and we are now comfortable
with the general arrangement of the for the temporary stockpiling of excavated materials.

We have the following comments regarding the management of leachate within the stockpiles:

e We note that the sumps will be pumped weekly and following rainfall based on an assumed average monthly
rainfall of 93mm per month. Can you please confirm that, in the event of an unusually heavy rainfall event,
resource provision exists to ensure that leachate is pumped out and disposed of off-site in a timely manner.

e Can you confirm the leachate collection points will be protected to avoid them being damaged by plant
operating in the stockpile area.

Regards,

Keith

From: Robin Slade [mailto:RobinS@cgl-uk.com]

Sent: 14 June 2017 10:19

To: Thomas, Jenny <jenny.thomas@environment-agency.gov.uk>; Spence, Keith H <Keith.Spence@environment-
agency.gov.uk>

Cc: Eoin O'Sullivan <EoinO@cgl-uk.com>

Subject: RE: Southall western access re-use criteria

Morning Jenny / Keith,

As just discussed Keith, | understand that FM Conway are hoping to commence enabling works on the lagoon area at
the Southall western access next week, which will include commencing construction of the proposed basal liner and
perimeter leachate collection system.

Would it be possible for you to feedback this week with your comments (particularly if you have any concerns) on
the latest proposed stockpile liner schematic, as issued last Thursday (see below) so we can incorporate any
required changes and inform the construction?

We have also issued St James with a revised lagoon stockpile options report which includes the proposed lagoon
construction details and the schematic drawing alongside our paper regarding the potential creation of new
contaminant migration pathways as a result of the lagoon stockpile surcharging. This will be captured in the wrap-
up remediation strategy addendum which we are producing to pull together the various issues recently discussed
but | see this has now been sent on to you via Aconex. Apologies that this has been sent on separately as our
intention is to wrap this into one document for ease of your review.

Keith, thanks for the feedback earlier on the P20 modelling. I'll feedback shortly on the couple of points you raised
and will advise as we obtain and assess the further site-specific data (e.g. permeability data) to feed into and revise

the model.

Thanks,
Robin

Robin Slade, Associate Director



Tel: 01483 310600
www.cgl-uk.com

Have a look at our new website at cgl-uk.com

From: Robin Slade

Sent: 08 June 2017 17:23

To: 'Thomas, Jenny' <jenny.thomas@environment-agency.gov.uk>; 'Spence, Keith H' <Keith.Spence@environment-
agency.gov.uk>

Cc: Eoin O'Sullivan <EoinO@cgl-uk.com>

Subject: RE: Southall western access re-use criteria

Jenny / Keith,
Thanks for your time on the Southall western access telecom this morning.

As requested Jenny, the reference of our latest trial pit / soils report for the scheme is ‘Western Access, Southall,
Earthworks Materia Acceptability and Waste Characterisation (Western Access Site)’, ref.
CGN037323E_ EMAWC _RevO0, dated May 2017. This presents the most recent data and includes a drawing showing
the trial pit locations completed over the recent three phases of investigation. If you can’t track down a copy of this
report, please let me know.

With regards to the proposed stockpile liner schematic, we have amended this so that the long-section shows both
the western and eastern stockpiles with central spine — please see attached. As discussed, we are proposing two
leachate collection points from the perimeter radial collection pipework for each stockpile area, notionally up- and
down-gradient. The liner is to extend over the sides of the existing lagoon bund and will be protected by the
500mm drainage blanket.



FM Conway has asked if | can seek your buy-in to this attached updated proposed liner schematic from the
perspective of capturing leachate generated from the stockpiling exercise. If you are able to feedback, I'd be
grateful.

Keith, as discussed, we would welcome your comments on the re-use criteria on Monday / Tuesday next week so we
can ideally update these for incorporation within our wrap up remediation scheme addendum report.

I'll look to provide an update on the additional borehole works next week.

Best regards,
Robin

From: Robin Slade

Sent: 08 June 2017 09:11

To: 'Thomas, Jenny' <jenny.thomas@environment-agency.gov.uk>

Cc: Eoin O'Sullivan <EoinO@cgl-uk.com>; Spence, Keith H <Keith.Spence@environment-agency.gov.uk>
Subject: RE: Southall western access re-use criteria

Thanks Jenny.

| attach a current schematic for the lagoon stockpile lining which was briefly discussed at the last monthly
meeting. If time allows this morning it would be good to talk this through also.

Best regards,
Robin

From: Thomas, Jenny [mailto:jenny.thomas@environment-agency.gov.uk]

Sent: 07 June 2017 17:21

To: Robin Slade <RobinS@cgl-uk.com>

Cc: Eoin O'Sullivan <EoinO@cgl-uk.com>; Spence, Keith H <Keith.Spence@environment-agency.gov.uk>
Subject: RE: Southall western access re-use criteria

Hello Robin,

One or both of us will attend.
Regards,

Jenny

Jenny Thomas
Groundwater Quality Technical Specialist

> Environment Agency, Kings Meadow House, Kings Meadow Road, READING, RG1 8DB
& Internal: 58723
& External: +442030258723

From: Robin Slade [mailto:RobinS@cgl-uk.com]

Sent: 07 June 2017 15:31

To: Thomas, Jenny <jenny.thomas@environment-agency.gov.uk>; Spence, Keith H <Keith.Spence@environment-
agency.gov.uk>

Cc: Eoin O'Sullivan <EoinO@cgl-uk.com>

Subject: RE: Southall western access re-use criteria




Hi Jenny / Keith,
| hope you both had a good break last week.
| just wanted to check you are still okay for our planned telecom tomorrow at 10:007?

My plan was for us to provide some background / context to the modelling completed to date, provide an update on
the latest position from site and to obtain your feedback on our suggested CoC’s and input parameters.

It would then be good to have a chat on one or two other ongoing tasks for the scheme including our latest
proposals for containing the lagoon stockpiled materials.

My colleague Eoin, who has completed the P20 modelling to date, will join me on the call.
Best regards,

Robin

Robin Slade, Associate Director

Tel: 01483 310600
www.cgl-uk.com

Have a look at our new website at cgl-uk.com

From: Thomas, Jenny [mailto:jenny.thomas@environment-agency.gov.uk]
Sent: 30 May 2017 16:11
To: Robin Slade <RobinS@cgl-uk.com>




Cc: Spence, Keith H <Keith.Spence@environment-agency.gov.uk>
Subject: RE: Southall western access re-use criteria

Hello Robin,

To confirm, | have been able to download from the Dropbox and therefore anticipate Keith will be able to as well.
Regards,

Jenny

Jenny Thomas
Groundwater Quality Technical Specialist

> Environment Agency, Kings Meadow House, Kings Meadow Road, READING, RG1 8DB
& Internal: 58723
B External: +442030258723

From: Robin Slade [mailto:RobinS@cgl-uk.com]

Sent: 26 May 2017 17:17

To: Thomas, Jenny <jenny.thomas@environment-agency.gov.uk>; Spence, Keith H <Keith.Spence@environment-
agency.gov.uk>

Cc: Eoin O'Sullivan <EoinO@cgl-uk.com>; Owen Flowers <OwenF@cgl-uk.com>

Subject: RE: Southall western access re-use criteria

Jenny, Keith,

Unfortunately | received a bounce back on my earlier message due to file size (Y8MB). As such, I've set up a dropbox
to the Southall western access P20 worksheets below..

https://www.dropbox.com/sh/Ir823gawmpwxul9/AAAaSNnBK6EMR -hI15L44cMyxNa?dl=0

If you struggle to access I'd be grateful if you could let me and my colleague Eoin know as soon as possible and we
can look to send via another route.

Please refer to my email below for a couple of further details.
Best regards,

Robin

Robin Slade, Associate Director

Tel: 01483 310600
www.cgl-uk.com




Have a look at our new website at cgl-uk.com

From: Robin Slade

Sent: 26 May 2017 16:50

To: 'Thomas, Jenny' <jenny.thomas@environment-agency.gov.uk>; 'Spence, Keith H' <Keith.Spence@environment-
agency.gov.uk>

Cc: Eoin O'Sullivan <EoinO@cgl-uk.com>; Owen Flowers <OwenF@cgl-uk.com>

Subject: RE: Southall western access re-use criteria

Jenny, Keith,

Please find attached our Southall western access P20 worksheets, model input parameters and justification plus two
prelim design drawings showing the embankment and sections (note these are subject to updates as they are from
an earlier stage of the design). At present, we have modelled the following key contaminants, which have either
been identified in leachate or are considered key gasworks related compounds; ammonia, benzene, benzo(a)pyrene,
cadmium, chromium (VI), free cyanide, lead, naphthalene and phenol.

If you are able to review in advance of our telecom on Thursday 8™ June this would help focus discussions. As per
yesterday’s meeting we will be obtaining additional soils, leachate and groundwater chemical data from site and
have an opportunity to obtain permeability data from the proposed additional boreholes close to the brook, which
will help refine the model.

| look forward to discussing in two weeks.

Best regards,
Robin

From: Robin Slade

Sent: 26 May 2017 14:53

To: 'Thomas, Jenny' <jenny.thomas@environment-agency.gov.uk>; 'Spence, Keith H' <Keith.Spence@environment-
agency.gov.uk>; Eoin O'Sullivan <EoinO@cgl-uk.com>

Subject: RE: Southall western access re-use criteria

Apologies, the below should have said ‘Thursday 8™ June’ rather than ‘Tuesday’.



| put it down to Friday afternoon

Thanks,
Robin

From: Robin Slade

Sent: 26 May 2017 14:51

To: Thomas, Jenny; Spence, Keith H; Eoin O'Sullivan

Subject: Southall western access re-use criteria

When: 08 June 2017 10:00-11:00 (UTC+00:00) Dublin, Edinburgh, Lisbon, London.
Where: Telecom

Jenny, Keith,

Further to yesterday’s meeting please could you set aside some time on Tuesday 8" June for a telecom to discuss
our proposed re-use criteria, protective of controlled waters, for the Southall western access scheme.

| will forward on our P20 modelling sheets and parameter justification shortly so that you have a chance to review
ahead of discussing. Given the project pressures it would be good if we could, as much as possible, agree the input
parameters and modelled contaminants as part of this session.

My colleague Eoin, who has completed the modelling to date, will join us on the call.
| hope you have a good break next week.

Best regards,
Robin

Conference call details:
0844 762 0762
Pin: 73078#

This message has been scanned and no issues were discovered.
Click here to report this email as spam

Information in this message may be confidential and may be legally privileged. If you
have received this message by mistake, please notify the sender immediately, delete it
and do not copy it to anyone else.

We have checked this email and its attachments for viruses. But you should still check
any attachment before opening it.

We may have to make this message and any reply to it public if asked to under the
Freedom of Information Act, Data Protection Act or for litigation. Email messages and
attachments sent to or from any Environment Agency address may also be accessed by
someone other than the sender or recipient, for business purposes.

Click here to report this email as spam

This message has been scanned and no issues were discovered.
Click here to report this email as spam



Information in this message may be confidential and may be legally privileged. If you
have received this message by mistake, please notify the sender immediately, delete it
and do not copy it to anyone else.

We have checked this email and its attachments for viruses. But you should still check
any attachment before opening it.

We may have to make this message and any reply to it public if asked to under the
Freedom of Information Act, Data Protection Act or for litigation. Email messages and
attachments sent to or from any Environment Agency address may also be accessed by
someone other than the sender or recipient, for business purposes.

Click here to report this email as spam

This message has been scanned and no issues were discovered.
Click here to report this email as spam

Information in this message may be confidential and may be legally privileged. If you
have received this message by mistake, please notify the sender immediately, delete it
and do not copy it to anyone else.

We have checked this email and its attachments for viruses. But you should still check
any attachment before opening it.

We may have to make this message and any reply to it public if asked to under the
Freedom of Information Act, Data Protection Act or for litigation. Email messages and
attachments sent to or from any Environment Agency address may also be accessed by
someone other than the sender or recipient, for business purposes.

Click here to report this email as spam

El Follow us on Twitter @FMConwayltd or find out more about our unique self-delivery model through our
corporate animation on FM Conway Youtube Please note, we do not accept service of any legal process by fax or
electronic means. Legal process should be served formally unless otherwise agreed in writing by a statutory director.
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Permissible Criteria for Imported General Fill




CGL-

General Fill Import Specification

Table 1. Maximum permissible concentrations for importing soils for general fill.

. Maximum permissible concentration? Rationale
Determinant
(mg/kg)?
6% SOM 1% SOM
Arsenic 35 35 GAC*
Beryllium 88 88 GAC*
Cadmium 87 87 GAC*
Chromium (Ill) 3,300 3,300 GAC*
Chromium (VI) 6.3 6.3 GAC*
Lead 310 310 casL?
Mercury 250 250 GAC*
Selenium 600 600 GAC*
Copper 4263 4263 Site specific criteria protective of
controlled waters3
Nickel 4023 4023 Site specific criteria protective of
controlled waters3
Zinc 67303 67303 Site specific criteria protective of
controlled waters3
Vanadium 1100 1100 GAC*
Benzo(a)pyrene 3.6 3.6
Benzo(a)anthracene 22 18
Benzo(b)fluoranthene 23 23
Benzo(k)fluoranthene 23 23 GACH
Chrysene 230 220
Dibenzo(a,h)anthracene 2.3 2.2
Indeno(1,2,3-cd)pyrene 23 26
Naphthalene 35 6.3
EC5-6 260 80 GAC*
EC>6-8 750 160 GAC*
. . EC>8-10 190 34 GAC*
TPH aliphatic® EC>10-12 1,0007 1,0007 Hazardous waste threshold’
EC>12-16 1,0007 1,0007 Hazardous waste threshold’
EC>16-35 1,0007 1,0007 Hazardous waste threshold?
EC5-7 3.2 0.88 GAC*
EC>7-8 1,0007 870 GAC* / Hazardous waste threshold”
EC>8-10 310 55 GAC*
TPH aromatic® EC>10-12 1,000 290 GAC* / Hazardous waste threshold’
EC>12-16 1,0007 1,0007 GAC* / Hazardous waste threshold’
EC>16-21 1,0007 1,0007 GAC* / Hazardous waste threshold’
EC>21-35 1,0007 1,0007 Hazardous waste threshold?
Sum of TPH aliphatic & aromatic
C5-C10 <1,000 <1,000 Hazardous waste thresholds® (C10+ MPC
Sum of TPH aliphatic & aromatic <1,000 <1,000 based on threshold for C25+)
C10+
Phenols 6,000 2,000 GAC*
Cyanide 34 34 GAC?0
Asbestos <0.001% amo.site and chry.soti_le, no GACH
detected fibres of crocidolite
Notes:

1. These maximum permissible concentrations (MPCs) are for import of capping soils only. Refer to the main body of the report for details of the

scheme re-use criteria for site-won soils.
2. In mg/kg dry soil except pH and asbestos.

3. Site specific assessment criteria protective of controlled waters derived using the Remedial Targets Methodology model.

4. Generic Assessment Criteria generated ‘in-house’ based on CLEA model Version 1.06. Barium and total cyanide GACs are derived from previously
endorsed human health risk assessment models and are conservative values with reference to Dutch Intervention Values.

5. Nable, Banuelos and Paul. (1997). Boron Toxicity. Plant and Soil, Vol. 193, pp1 81-198.

6. Speciated TPH values must not exceed GAC, or hazardous waste threshold, where indicated above. Assessment of TPH must be made against

hazardous waste threshold to confirm imported soils do not classify as hazardous material.

7. GAC derived MPC for TPH fraction limited to 1,000mg/kg based on ‘waste thresholds’.

8. Environment Agency. (2007). A Guide to Hazardous Waste Regulations: How to find out if waste oil and waste that contain oil are hazardous. HWRO0S.

9. Published C4SL for lead (DEFRA, 2014).

10. GAC for cyanide derived by Atkins based on acute exposure for a 0-6 year old child.
11. CGLin house modelling based on CIRIA C733 — Asbestos in soil and Made Ground and Addison et al (1988).
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CGL — Capping Layer Soil Import Specification

Table 1. Maximum permissible concentrations for imported capping layer soils.

. Maximum permissible concentration? Rationale
Determinant
(mg/kg)>
6% SOM 1% SOM
Arsenic 35 35 GAC*
Beryllium 88 88 GAC*
Boron (water soluble) 5 5 Limit for phytotoxic effect®
Cadmium 87 87 GAC*
Chromium (l11) 3,300 3,300 GAC*
Chromium (V1) 6.3 6.3 GAC*
Lead 310 310 C4SL10
Mercury 250 250 GAC*
Selenium 600 600 GAC*
Copper 1353 1353 BS 3882:2015 Specification for Topsoil3
Nickel 753 753 BS 3882:2015 Specification for Topsoil?
Zinc 2003 2003 BS 3882:2015 Specification for Topsoil3
Vanadium 1100 1100 GAC*
Benzo(a)pyrene 3.6 3.6 GAC*
Benzo(a)anthracene 22 18
Benzo(b)fluoranthene 23 23
Benzo(k)fluoranthene 23 23
Chrysene 230 220 GAC*
Dibenzo(a,h)anthracene 2.3 2.2
Indeno(1,2,3-cd)pyrene 23 26
Naphthalene 35 6.3
EC5-6 260 80 GAC*
EC>6-8 750 160 GAC*
. . EC>8-10 190 34 GAC*
TPH aliphatic® EC>10-12 1,0007 1,0007 Hazardous waste threshold’
EC>12-16 1,0007 1,0007 Hazardous waste threshold’
EC>16-35 1,0007 1,0007 Hazardous waste threshold’
EC5-7 3.2 0.88 GAC*
EC>7-8 1,0007 870 GAC* / Hazardous waste threshold?
EC>8-10 310 55 GAC*
TPH aromatic® EC>10-12 1,000 290 GAC* / Hazardous waste threshold’
EC>12-16 1,0007 1,0007 GAC* / Hazardous waste threshold’
EC>16-21 1,000 1,000 GAC* / Hazardous waste threshold’
EC>21-35 1,0007 1,0007 Hazardous waste threshold’
Sum of TPH aliphatic & aromatic
C5-C10 P <1,000 <1,000 Hazardous waste thresholds® (C10+ MPC
Sum of TPH aliphatic & aromatic <1,000 <1,000 based on threshold for C25+)
C10+
pH 5-10 5-10 BS 3882:2015 Specification for Topsoil3
Phenols 6,000 2,000 GAC*
Cyanide 34 34 GAC1
Asbestos No fibres detected®
Notes:

1.  These maximum permissible concentrations (MPCs) are for import of capping soils only. Refer to the main body of the report for details of the

scheme re-use criteria for site-won soil

S.

2. In mg/kg dry soil except pH and asbestos.
3. British Standard BS3882:2015 Specification for Topsoil and requirements for use. Table 1. Values taken for pH 6-7.

4.  Generic Assessment Criteria generated ‘in-house’ based on CLEA model Version 1.06. Barium and total cyanide GACs are derived from previously

endorsed human health risk assessment models and are conservative values with reference to Dutch Intervention Values.

5. Nable, Banuelos and Paul. (1997). Boron Toxicity. Plant and Soil, Vol. 193, pp1 81-198.

6. Speciated TPH values must not exceed GAC, or hazardous waste threshold, where indicated above. Assessment of TPH must be made against

hazardous waste threshold to confirm imported soils do not classify as hazardous material.
7. GAC derived MPC for TPH fraction limited to 1,000mg/kg based on ‘waste thresholds’.

8. Environment Agency. (2007). A Guide to Hazardous Waste Regulations: How to find out if waste oil and waste that contain oil are hazardous.
HWRO08.
9. Laboratory screen by microscopy may be required subject to source of material.

10. Published C4SL for lead (DEFRA, 2014).

11.  GAC for cyanide derived by Atkins based on acute exposure for a 0-6 year old child.
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APPENDIX J

Piling Risk Assessment




th Windsor House, Cornwall Road
15" September, 2016 Harrogate, HG1 2PW

Telephone: 01423 276000
cgl@cgl-uk.com
www.cgl-uk.com

Your ref:

Our ref: CGN03732

Please reply to: Mark Peachey / Bryn
Jones

Dear Dominic,

ASSESSMENT OF POTENTIAL CONTAMINATION FOR PILING — SOUTHALL PUMP LANE ACCESS

We have pleasure in providing an outline contamination assessment for the proposed use of

Continuous Flight Auger (CFA) piles for the proposed Southall Pump Lane Access works.

Although the risks to worker health can be mitigated, there may be a risk to controlled waters from
the piling required for the scheme. Continuous Flight Auger (CFA) piles to be installed for the bridge

foundations and these shall be installed within the London Clay deposits.

Groundwater was encountered in all boreholes drilled within the vicinity of the proposed structure
within the Made Ground and natural clay deposits at levels of between 29.00m AOD (eastern section)

and 25.0m AOD (western section) with an inferred groundwater flow towards the Yeading Brook.

The use of CFA piles for the bridge foundations should minimise any risk of contamination of the
underlying aquifer and also allow piles to be installed under sub-artesian to artesian pressures if
present. The London Clay is classified as a Unproductive Aquifer by the EA (Arup GIR, 2015). The River
Terrace deposits are designated a Principal Aquifer, however as discussed within the Arup Outline
Geotechnical Design Report (2015), the productivity of the aquifer is poor and its capacity to supply
water and/or river base flow is considered minimal. However, groundwater monitoring does suggest

that a flow towards the brook, therefore creating a potential pathway.

Therefore, reference to the EA document ‘Piling into contaminated sites” (Environment Agency, 2002)
has been made to assess the potential impact from installing CFA piles into the underlying River
Terrace aquifer. This document summarises the guidance provided in the 2001 EA document, ‘Piling
and penetrative Ground Improvement Methods on Land Affected by Contamination; Guidance on

Pollution Prevention. NC/99/73’ (2001).

The 2002 document identifies six potential pollution scenarios arising from piling techniques as

follows:
DIRECTORS A S Smmm——
lan Marychurch MSc BSc CEng MICE CGeol FGS CMgr MCMI MIoD Dip loD
Nick Langdon MSc DIC BEng CEng CEnv FICE FGS FCMI MIoD Card Geotechnics Limited

Registered in England and Wales No. 2993862
Registered Office at
4 Godalming Business Centre, Woolsack Way
Godalming, Surrey, GU7 1XW



e Scenario 1) Creation of preferential pathways through a low permeability layer, allowing
migration and pollution of an aquifer;

e Scenario 2) Creation of preferential pathways through a low permeability layer, allowing
migration of ground gases/vapours towards the surface;

e Scenario 3) Direct contact of construction workers with contaminated soil arisings brought to
the surface;

e Scenario 4) Direct contact of the piles or foundations with contaminated soil or leachate leading
to degradation of materials;

e Scenario 5) The driving of solid contaminants down into an aquifer during pile driving;

e Scenario 6) Contamination of groundwater by bentonite.

Piles are likely to increase the risk of contamination being transported into groundwater via the
creation of new pathways. There is a risk that the aquifer will be impacted on via either piling through

contaminated ground or creating a pathway for contamination by the installation of piles.

Source-Pathway-Receptor linkages associated with piling and ground improvement works must be
considered in a site-specific context. The presence of environmental receptors that could be harmed
by contaminants mobilised by ground works are defined by the hydrogeological properties of the
underlying strata, the proximity to other receptors such as surface water bodies, the history, use and

occupation of the site and its surroundings.

The site investigation presented within the Arup GIR (2015) and further discussions within the Arup
OGDR (2015) has concluded that in the region of the proposed piles, no contamination has been
identified. The following conclusions can be made in relation to CFA piling into the Chalk aquifer and

the six potential pollution scenarios:

e Scenario 1— No visual or olfactory evidence of contamination was identified in the superficial
soils overlying the River Terrace aquifer or within the River Terrace deposits. The use of CFA

piles will limit migration of any contaminants that may be encountered;

e Scenario 2 - There is no receptor for migration of ground gases and the soil to pile contact

will reduce the likelihood of migration;

e Scenario 3 — It is assessed as very unlikely that contaminated materials will be encountered
and brought to the surface during piling works. Workers will be protected by risk

assessments being in place and PPE being utilised;



e Scenario 4 — No visual or olfactory evidence of contamination was recorded at this location;
e Scenario 5 — CFA piles will not introduce contaminants via pile driving.

e Scenario 6 - The use of bentonite will not be required; therefore, there should not be any

risk to the underlying aquifer from bentonite contamination.

A significant amount of Made Ground has been identified within the central section of the site
associate with the Minet Tip. Much of the Made Ground will be excavated during the earthworks
and will either be treated in-situ for re-use or will be removed off site. No contamination was

observed within the Made Ground at this section of the site.

Therefore, it is considered that the risk of encountering a source of contamination within soils that

piling will be undertaken through is deemed very low.
Should the proposed piling technique be altered a further review of potential risks will be required.

CFA relies on the retention of soil on the auger flights to provide support to the surrounding soil
until the auger is withdrawn and the concrete or grout intrudes at a rate that is consistent with that
of the withdrawal of the auger to ensure that the soil within the bored wall sides is supported.
Because of this, it is considered that there is a negligible risk of creating preferential pathways for

contamination by the use of CFA piles.

It is recommended that during the works, should the Contractor come into contact with any
material with visual or olfactory evidence of contamination at the structure, then piling activities

should cease and advice sought prior to continuing.

It is concluded that information gathered to date would suggest the risk from the presence of
contaminated material at the pile locations is very low. Thus, the risk to the principal aquifer from
either piling through such material or creating a preferential pathway for contaminants is also very

low.

If significant volumes of contaminated material are encountered over a wider area during enabling
and/or construction works, a full risk assessment should be undertaken prior to continuing
construction works and if necessary, impacted material removed. Any excavated soil arisings
destined for disposal will require sampling and analysis to classify the soils in accordance with the

Hazardous Waste Regulations and Landfill Regulations prior to disposal.

In any case, should any olfactory or visual evidence of contaminated material or groundwater be

identified during the construction works, then it will need segregating and stockpiling separately on



site. Prior to disposal from site all material, contaminated or not, should be tested and classified in

accordance with the Waste Acceptance Criteria (WAC).

Mark Peachey Bryn Jones
Senior Engineer Associate Director — Geotechnics

Card Geotechnics Limited Card Geotechnics Limited
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APPENDIX K

Groundwater Monitoring Trigger Values




Southall Western Access

Table 1 — Proposed groundwater trigger levels for BH1A (lagoon stockpile area)

Contaminant Baseline range EQS value Proposed trigger values
(ne/1) (ne/1) (ne/1)
Ammoniacal Nitrogen 25,000 to 28,000 - 33,6001
Benzene <1.0 10 1.02
Benzo(a)pyrene <0.01 0.02 0.01
Cadmium <0.02 to <0.08 0.25 0.082
Chromium VI <5.0 3.4 5.0?
Free Cyanide <10 1 102
Lead 1.0to 4.1 1.2 4.9!
Mercury <0.05 t0 <0.5 0.07 0.52
Naphthalene 0.17t0 0.24 2 0.291
Phenol <1.0 7.7 1.0°
Sum of TPH-CWG Aliphatic <10 - 10?
and Aromatic (C5 to C35)
pH 7.1t07.3 - 6 to 93

Table 2 — Proposed groundwater trigger levels for BH2A (lagoon stockpile area)

Contaminant Baseline range EQS value Proposed trigger values
(ne/1) (ne/1) (ne/1)
Ammoniacal Nitrogen 14,000 to 15,000 - 18,0001
Benzene <1.0 10 1.0
Benzo(a)pyrene <0.01 0.02 1.0°
Cadmium 0.32t06.0 0.25 7.21
Chromium VI <5.0 3.4 5.0?
Free Cyanide <10 1 10?
Lead 51to11 1.2 13.2*
Mercury <0.05 t0 <0.5 0.07 0.52
Naphthalene <0.01 2 0.012
Phenol <1.0 7.7 1.0
Sum of TPH-CWG Aliphatic <10 - 10?
and Aromatic (C5 to C35)
pH 7.0t07.2 - 6to 93

! Proposed trigger level based on maximum baseline concentration plus 20%.

2 Proposed trigger level based on the laboratory limit of detection.

3 Proposed trigger level based on EQS 2015 ‘high to good’ water quality value.

CGN/03732I

Remediation Scheme Addendum




Southall Western Access

Table 3 — Proposed groundwater trigger levels for BH3A (lagoon stockpile area)
Contaminant Baseline range EQS value Proposed trigger values
(ne/1) (ne/1) (ne/1)
Ammoniacal Nitrogen 1,000 to 6,900 - 8,280!
Benzene <1.0 10 1.02
Benzo(a)pyrene <0.01 0.02 0.012
Cadmium 1.1to 1.4 0.25 1.7
Chromium VI <5.0 3.4 5.0
Free Cyanide <10 1 10?
Lead 1.9t03.7 1.2 4.41
Mercury <0.05 to <0.5 0.07 0.52
Naphthalene <0.01 2 0.012
Phenol <1.0 7.7 1.0
Sum of TPH-CWG Aliphatic <10 - 10?
and Aromatic (C5 to C35)
pH 7.0t07.2 - 6to09*

Table 4 — Proposed groundwater trigger levels for BH1B, BH2B and BH3B (down-gradient of lagoon stockpile)
Contaminant Baseline range EQS value Proposed trigger values
(ne/1) (ne/1) (ne/1)
Ammoniacal Nitrogen 76 to 300 - 360!
Benzene <1.0 10 1.02
Benzo(a)pyrene <0.01 0.02 0.012
Cadmium <0.08t0 0.19 0.25 0.23!
Chromium VI <5.0 3.4 5.0
Free Cyanide <10 1 10?
Lead 2.4t05.9 1.2 711
Mercury <0.05 to <0.5 0.07 0.52
Naphthalene <0.01 2 0.01?
Phenol <1.0 7.7 1.0
Sum of TPH-CWG Aliphatic <10 - 102
and Aromatic (C5 to C35)
pH 7.6t07.7 - 6 to 93

Note: Baseline range taken from sample results from BH2B & BH3B only. No baseline chemical data has been obtained for
BH1B as was dry during the baseline monitoring rounds. Separate trigger levels may need to be established for these

boreholes based on subsequent data.

CGN/03732I Remediation Scheme Addendum



Southall Western Access

Table 5 — Proposed groundwater trigger levels for BH4B (up-gradient of lagoon stockpile)

Contaminant Baseline range EQS value Proposed trigger values
(ne/1) (ne/1) (ne/1)
Ammoniacal Nitrogen 13,000 to 14,000 - 16,8001
Benzene <1.0 10 1.0
Benzo(a)pyrene <0.01 0.02 0.012
Cadmium 0.03 to <0.08 0.25 0.082
Chromium VI <5.0 3.4 5.0
Free Cyanide <10 1 10?
Lead 0.3t0<1.0 1.2 1.0
Mercury <0.05 t0 <0.5 0.07 0.52
Naphthalene 0.42 t0 0.55 2 0.66!
Phenol <1.0 7.7 1.0
Sum of TPH-CWG Aliphatic <10to 41 - 49!
and Aromatic (C5 to C35)
pH 7.3 - 6to 93

CGN/03732I
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APPENDIX L

Geoenvironmetnal Process Charts
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Verification Plan




WESTERN ACCESS
Site verification plan

Reference Principal requirements Design or Site visit required by qualified Supporting documentation
construction geoenvironmental engineer
related

1.0 General principles The proposed development will comprise three new earthwork Design & YES

embankments and two new bridge structures supported on piled
foundations.

The site verification requirements are as follows:

e  Removal and disposal of Made Ground material generated as part of
enabling works excavations;

e Excavation of natural soils to obtain formation levels for temporary
and permanent works;

e  Separation and stockpiling of Made Ground and natural soils within
the temporary lagoon stockpile area;

e Verification sampling and testing including confirming acceptability of
site won materials proposed for re-use to comply with site specific re-
use criteria (Section 6 of the Remediation Scheme Addendum);

e Monitoring of surface and groundwater throughout the construction
phases; and

e  Watching brief for areas of unexpected / unidentified contamination.

Amendments will be made to accord with differing conditions encountered
during the progress of the works.

construction

e  Asdetailed in Section 4.0
onwards.

Details of construction programme to
be provided by FM Conway Limited
(FMC).

2.0 Compliance with
legislation

The construction and verification activities on the site should be
undertaken in accordance with current health and safety and
environmental legislation, in accordance with the contract.

Construction

3.0 Health and Safety
requirements

This verification plan does not specifically cover health and safety
requirements. This should be addressed in the Contractor’s Health and
Safety Plan.

Design &
Construction

CGN/03732I




WESTERN ACCESS
Site verification plan

Reference

Principal requirements

Design or
construction
related

Site visit required by qualified
geoenvironmental engineer

Supporting documentation

4.0 Waste disposal and
materials management

All material bound for off-site disposal (either to a soil treatment facility or
to landfill will require characterisation in accordance with the Hazardous
Waste Regulations 2005 and disposal in accordance with the requirements
of the Landfill Regulations (2002, as amended) and the Environmental
Protection (Duty of Care) Regulations, 1991.

See Section 3.1 of Remediation Scheme Addendum for waste classification
undertaken at investigation stage and associated appendices for details on
waste classification requirements.

Management of materials is to be undertaken in conjunction with the
scheme Materials Management Plan (MMP) (Aconex ref: A720-EQ5-IW-BR-
CGL-EW-TS-0002 P3).

Construction

YES

e  Obtain soils data and waste
acceptance criteria (WAC) test
data;

e  Screening of soils data against
the established re-use criteria
(see Section 6 of the RS
Addendum); and

e Waste classification of arisings
requiring off-site disposal.

e Duty of care records for disposal
of waste (including discharge
consent if pumped groundwater
discharged to sewer);

e  Laboratory test results; and

e  Material management protocols,
as required (i.e. exemptions,
permits etc).

5.0 Soft landscaping Soft landscaping will be required in certain areas of the scheme including Construction YES e Source certificates and pre-
the embankment side slopes. Landscape requirements are to be e  To validate construction of delivery test data (to be provided
confirmed though will include the use of topsoil and subsoil to act as a landscaping by Contractor);
growing medium. e  To take samples for chemical e  Site visit reports including

analysis photographs;
Subsoil/topsoil will be soil imported from a known and reputable source or - 1 test per 150 m3 e  Chemical test results;
validated clean natural soils. Concentrations must be below the Maximum (including a minimum of e  Comparison against topsoil
Permissible Concentrations detailed below in Appendix D. The pre-delivery one test for each import criteria (Appendix H, RS
chemical test results and source will be reviewed by a suitably qualified separate source material Addendum); and
geoenvironmental engineer prior to the material being brought onto site. used). e Layout drawings showing location
of areas of soft landscaping.
6.0 Gas protection No enclosed spaces are proposed as part of the Western Access N/A N/A N/A

development requiring gas protection measures and, as such, this aspect if
not required.

CGN/03732I




WESTERN ACCESS
Site verification plan

Reference Principal requirements Design or Site visit required by qualified Supporting documentation
construction geoenvironmental engineer
related
7.0 Construction Groundwater Construction YES e  Site visit reports including
monitoring Groundwater monitoring and sampling to be undertaken monthly during and post- e  Undertake water monitoring photographs;

construction within established boreholes for the scheme with increased
frequency (weekly) during key phases (e.g. piling operations). Resultant
laboratory data to be compared to established trigger levels.

Post- construction monitoring to be undertaken initially monthly dropping
to bi-monthly for up to one year post construction.

Surface water

Surface water (Yeading Brook and Grand Union Canal) monitoring to
include visual inspection and in situ physico-chemical parameter
monitoring to be completed daily. Weekly monitoring and sampling
during construction. Additional ammonia sampling to be undertaken from
Yeading Brook concurrently with groundwater sampling.

Post-construction surface water monitoring to be undertaken monthly up
to three months after completion.

Contingency measures to be reviewed in line with the RS Addendum.

construction

and obtain water samples;

e  Screen water data against the
established groundwater
trigger levels (see Section 9 of
the RS Addendum);

e Review baseline data for
ammonia species in Yeading
Brook and track trends in
quality;

e  Pending review of data against
trigger levels agree additional
measures / contingency with
the Environment Agency.

e Monitoring data sheets;

e Chemical test results; and

e Comparison against the
established scheme trigger levels
(see Section 9 of the RS
Addendum).

8.0 Unexpected
contamination

A watching brief, to include visual / olfactory inspection, is to be
maintained during all enabling works, pile installation and earthworks
construction. A qualified geoenvironmental engineer will undertake part-
time supervision of site activities based upon the contractor’s proposed
programme. The contractor is to maintain a watching brief throughout the
programme. Should unexpected contamination be encountered the
process contained within Appendix L of the Remediation Scheme
Addendum is to be followed.

The watching brief is to include visual inspection for gross contamination,
including free phase product or gasworks related wastes (e.g. spent oxide /
‘blue billy’ and foul lime) which are not to be re-used within the scheme.

Construction

YES

e  Site supervision on part time
basis, in accordance with
Contractor’s programme.

e  Site visit reports including
photographs;

e  Chemical test results;

e  Comparison against the
established scheme re-use
criteria (see Section 6 of the RS
Addendum); and

o  Where required, revised risk
assessment.

CGN/03732I






