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Waste classification based on soil values - ZONE 1

Worst case substances Toluene
Ethylbenzene
Xylene Zinc Chloride Arsenic Trioxide Arsenic Trioxide
Naphthalene Arsenic Trioxide Calcium Chromate Calcium Chromate
Lead sulphate Calcium Chromate Lead sulphate Lead sulphate
Cadmium Oxide Lead sulphate Dimercury Dichloride | Dimercury Dichloride
Copper()oxide Benzene Dimercury Dichloride  Nickel carbonate Nickel carbonate
Xylene Nickel carbonate Phenol Max PAH Phenol Nickel carbonate Calcium Cyanide Calcium Cyanide
Dimercury Dichloride ~ {Calcium Chromate  iNaphthalene rsenic Trioxide | Nickel- Arsenic Calcium (excl. Cadmium Zinc Chloride Max PAH (excl. iLead Max PAH (excl.  Lead Max PAH (excl. Calcium Cyanide Sum of PAH Sum of PAH
Calcium Sulphide Dimercury Dichloride _ Cadmium Oxide alcium Cyanide | carbonate | Mineral Oil_{Trioxide _Chromate _iNaphthalene) {Benzene _{Oxide pH Arsenic Trioxide _Naphthalene) _isulphate _Naphthalene) isulphate _iNaphthalene) Calcium Cyanide Sum of PAH Calcium Sulphide Calcium Sulphide
H12 - Substances &
preparations which
Hazard H4 -“Irritant’ H5 - "Harmful' HB(HS) - Toxic' H7 - 'Carcinogenic’ H8(H4) - 'Corrosive’ H10 - Toxic for reproduction’ H11 - 'Mutagenic' | release toxic gases in H14 - "Ecotoxic'
cont. with water air
and acid
R50-53/0.25 + R51- R50-53 + R51-53 + R52-
Risk Phrase| R38 R20-R22 R23-25, R48 | R26-28 R40 ‘ R45 R49 R34 R60 R61 R63 R46 R32 53/2.5 + R52-53/25 R50-53 + R50 53 + R53
Threshold value in % 2 3 3 1 0.1 0.1 <2>115 5 05 05 5 01 02 1 25 25
Maximum value 0.008] 0.2 0.00 0.048] 0.03] 0.2 0.10] 0.06] 0.00810 0.000 0.0001, 10.9 0.18] 0.0081] 0.161 0.0081 0.2 0.0081 0.0000] 13 0.2 0.2
N Sample [Hazardous
Sample identity | oo aiion (moD) |Waste
TP503 0.1 0.1 0.00093| 0.01 0.000 0.003 0.001 0.011 0.005 0.002 0.000100| 0.000001 0.00001 88 0.007 0.0001 0.001 0.0001 0.001 0.0001 0.05 0.01 0.01
TP504 0.1 01 000111 001 0.000 0.004 0002 0014 0.007| 0.001 0000100  0.000004|  0.00001 838 0015 0.0001 0.003 00001 0.003 0.0001 0.09 001 001,
TP5010.2 02 0.00093 0.8 0.000 0.009 0.005 0012 0.019| 0.009 0000100  0.000001|  0.00002 838 0.065 0.0001, 0161 0.0001| 0161 0.0001 0.96 0.19 0.19
TP5020.2 0.2 0.00093| 0.02 0.000 0.003 0.000 0.011 0.007 0.001 0.000100 0.000003 0.00001 9.1 0.008 0.0001 0.020 0.0001 0.020 0.0001 0.12 0.03 0.03
TPS505 0.2 0.2 0.00098| 0.00 0.000 0.001 0.000 0.011 0.002 0.001 0.000100| 0.000027 0.00001 9.2 0.003 0.0001 0.001 0.0001 0.001 0.0001 0.03 0.01 0.01
TPS506 0.2 0.2 0.00093| 0.04 0.000 0.016 0.006 0.011 0.031 0.007] 0.000100| 0.000001 0.00004 9.4 0.052 0.0001 0.014/ 0.0001 0.014 0.0001 0.32 0.05 0.05
TP507 0.2 0.2 0.00093| 0.03 0.000 0.010 0.003 0.012 0.021 0.004/ 0.000200| 0.000001 0.00004 10.9 0.031 0.0002 0.009 0.0002| 0.009 0.0002| 0.20 0.03 0.03
TP508 0.2 0.2 0.00104| 0.04 0.000 0.011 0.004 0.061 0.023 0.007] 0.000200| 0.000001 0.00003 9.7 0.057 0.0002 0.020 0.0002 0.020 0.0002| 0.36 0.04 0.04
TP509 0.2 02 000111 002 0.000 0.003 0004 0014 0.006| 0.003 0000100  0.000001|  0.00003 838 0,019 0.0001 0.006 00001 0.006 0.0001 013 002 002
TP510 0.2 02 0.00093 0.00 0.000 0.001 0.000 0011  0.001 0.001 0000100  0.000001|  0.00001 9.1/ 0.003 0.0001, 0.000 0.0001|  0.000| 0.0001 0.03 0.00 0.00
TP5110.2 02 0.00093| 0.10 0.000 0.008 0.028 0.024 0.016 0.059 0.000700| 0.000001 0.00001 9.0 0.033 0.0007 0.008’ 0.0007 0.008 0.0007 0.53 0.11 0.11
TP5120.2 0.2 0.00133| 0.03 0.000 0.009 0.008 0.013 0.018 0.004 0.000100| 0.000001 0.00004| 10.4 0.035 0.0001 0.007] 0.0001 0.007 0.0001 0.22 0.03 0.03
TP5140.2 0.2 0.00093| 0.08 0.000 0.021 0.005 0.042 0.008’ 0.000100| 0.000001 0.00006 8.6 0.063 0.0001 0.014/ 0.0001 0.014 0.0001 0.37 0.05 0.05
TP516 0.2 0.2 0.00101 | 0.05 0.000 0.048 0.006 0.016 0.097 0.011] 0.000300| 0.000001 0.00004 9.8 0.083 0.0003 0.012] 0.0003 0.012 0.0003, 0.46 0.08 0.08
TP518 0.2 0.2 0.00099 0.07 0.000 0.029 0.004 0.016 0.057 0.007] 0.000100| 0.000001 0.00009 8.1 0.106 0.0001 0.023] 0.0001 0.023 0.0001| 0.56 0.07 0.07
TP5190.2 02 0.00093 004 0.000 0016 0005 0012 0,031 0.007 0000400 0000001  0.00003 89 0.051 0.0004 0013 00004 0013 0.0004] 031 004 004
TP501 0.5 05 000098 002 0.000 0.003 0.001 0011 0.006| 0.002 0000100  0.000028|  0.00001 89 0.010 0.0001, 0016 0.0001|  0.016] 0.0001 013 0.03 0.03
TP502 0.5 05 0.00093 0.06 0.000 0.026 0.007 0012|  0.052 0015 0000100 0000001  0.00003 84 0.063 0.0001 0022 00001 0022 0.0001 0.44 007 007
TP504 0.5 05 0.00095| 0.00 0.000 0.001 0.000 0.011 0.002 0.001 0.000100| 0.000001 0.00001 9.2 0.004 0.0001 0.001 0.0001 0.001 0.0001 0.03 0.01 0.01
TPS505 0.5 05 0.00093| 0.01 0.000 0.004 0.001 0.012 0.008 0.001 0.000100| 0.000003 0.00001 838 0.014 0.0001 0.003’ 0.0001 0.003 0.0001 0.08 0.01 0.01
TP509 0.5 05 0.00093| 0.00 0.000 0.001 0.000 0.011 0.002 0.001 0.000100| 0.000001 0.00001 9.1 0.002 0.0001 0.000 0.0001 0.000 0.0001 0.02 0.00 0.00
TP5120.5 05 0.00093| 0.03 0.000 0.009 0.008 0.011 0.018 0.016 0.000100| 0.000001 0.00004| 8.6 0.057 0.0001 0.005 0.0001 0.005 0.0001 0.35 0.04 0.04
TP51405 05 0.00093 003 0.000 0.009 0004 0011  0.018| 0003 0000100  0.000001|  0.00002 87 0.031 0.0001 0.006 00001 0.006 0.0001] 018 002 002
TP515 0.5 05 Yes 000096 004 0.000 0013 0.008 0416  0.026| 0010 0000100  0.000001|  0.00003 105 0.046 0.0001, 0.009 0.0001|  0.009| 0.0001 0.29 0.04 0.04
TP516 0.5 05 0.00093 007 0.000 0.026 0.008 0012|  0.051 0015 0000100  0.000001|  0.00005 93 0.058 0.0001 0015 00001 0015 0.0001 039 007 007
TP5170.5 05 0.00093| 0.05 0.000 0.022 0.004 0.070 0.043 0.008’ 0.000800| 0.000001 0.00005 8.8 0.061 0.0008 0.021 0.0008 0.021 0.0008 0.39 0.06 0.06
TP519 0.5 05 0.00093| 0.03 0.000 0.011 0.004 0.011 0.022 0.007] 0.000100| 0.000001 0.00003 9.2 0.045 0.0001 0.005 0.0001 0.005 0.0001 0.25 0.03 0.03
TP5200.5 05 Yes 0.00810 0.11 0.000 0.012 0.005 0.223 0.024 0.010 0.008100| 0.000001 0.00010] 9.3 0.184 0.0081 0.075] 0.0081 0.075 0.0081 1.30 0.15 0.15
TP513 0.65 0.7 0.00237 0.02 0.000 0.007 0.005 0.013 0.003] 0.000100| 0.000001 0.00001 10.2 0.017 0.0001 0.003] 0.0001 0.003 0.0001 0.12 0.02 0.02
TP507 0.8 08 000111, 0.00 0.000 0,001 0001 0011  0.002] 0.001 0000100  0.000001|  0.00001 9.4 0.002 0.0001 0.001 00001 0.001, 0.0001] 002 001 001
TP506 1.0 1.0 0.00093 004 0.000 0019 0.004 0011  0.038] 0.008 0000100  0.000001|  0.00001 8.7 0.054 0.0001 0.009 00001 0.009 0.0001] 031 0.04 0.04
TP510 1.0 1.0 0.00093 0.00 0.000 0.002 0.001 0011  0.003] 0.001 0000100  0.000003|  0.00001 9.2 0.006 0.0001 0.001 0.0001| 0001 0.0001 0.04 001 001
TP517 1.0 1.0 Yes 0.00093| 0.12 0.000 0.008 0.008 0.116 0.017 0.008’ 0.001400 0.000003 0.00017 8.3 0.243 0.0014 0.075] 0.0014 0.075 0.0014| 1.37] 0.11 0.11
TP518 1.0 1.0 Yes 0.00093| 0.09 0.000 0.026 0.003 0.017 0.052 0.006 0.000200| 0.000001 0.00012 8.6 0.338 0.0002 0.021 0.0002 0.021 0.0002 1.48] 0.06 0.06
TP520 1.0 1.0 Yes 0.00191| 0.02 0.000 0.004 0.003 0.025 0.007 0.007] 0.001100| 0.000001 0.00002 11.8 0.019 0.0011 0.011 0.0011 0.011 0.0011 0.19 0.03 0.03
TPS508 1.2 12 0.00093| 0.00 0.000 0.001 0.000 0.010 0.001 0.001 0.000100| 0.000003 0.00001 9.5 0.002 0.0001 0.000 0.0001 0.000 0.0001 0.02 0.00 0.00
TP51113 13 Yes 0.00093 001 0.000 0.004 0002 0012 0.008| 0.004 0000900 0000001  0.00001 116 0016 0.0009 0.004 0.0009|  0.004 0.0009| 012 002 002
TP513 1.5 15 000579 002 0.000 0.004 0.006 0.008 0.004 0000100  0.000001|  0.00002 9.0 0.027 0.0001, 0.004, 00001 0004 0.0001 017 0.03 0.03
TP5112.0 20 0.00093 0.00 0.000 0.001 0.000 0010/  0.001 0.001 0000100  0.000001|  0.00001 95 0.003 0.0001 0.000 0.0001|  0.000 0.0001 0.02 0.00 0.00
TPS06 2.4 24 0.00128| 0.03 0.000 0.012 0.004) 0.013 0.024 0.006 0.000100] 0.000003| 0.00002| 9.2 0.035 0.0001 0.015] 0.0001] 0.015 0.0001] 0.25 0.04 0.04




Waste classification based on soil values - ZONE 2

Worst case substances Toluene
Ethylbenzene
Xylene Zinc Chioride Arsenic Trioxide Arsenic Trioxide
Naphthalene Arsenic Trioxide Calcium Chromate Calcium Chromate
Lead sulphate Calcium Chromate Lead sulphate Lead sulphate
Cadmium Oxide Lead sulphate Dimercury Dichloride | Dimercury Dichloride
Copper(l)oxide Benzene Dimercury Dichloride | Nickel carbonate Nickel carbonate
Xylene Nickel carbonate Phenol Max PAH Phenol Nickel carbonate Calcium Cyanide Calcium Cyanide
Dimercury Dichloride ~ [Calcium Chromate  {Naphthalene Arsenic Trioxide | Nickel- Arsenic  [Calcium | (excl. Cadmium Zinc Chioride Max PAH (excl. [Lead Max PAH (excl. [Lead Max PAH (excl. Calcium Cyanide Sum of PAH Sum of PAH
Calcium Sulphide Dimercury Dichloride | Cadmium Oxide | Calcium Cyanide _icarbonate _[Mineral Oil_{Trioxide _|Chromate Benzene |Oxide pH Arsenic Trioxide sulphate sulphate Calcium Cyanide Sum of PAH Calcium Sulphide Calcium Sulphide
H12 - Substances &
preparations which
Hazard Ha - Irritant HS - Harmiur HE(HS) - Toxic H7 - ‘Carcinogenic' H8(H4) - ‘Corrosive' H10 - ‘Toxic for reproduction’ H11 - 'Mutagenic' | release toxic gases in H14 - Ecotoxic'
cont. with water air
and acid
R50-53/0.25 + R51- R50-53 + R51-53 + R
Risk Phrase R38 R20-R22 R23.25, R48 | R26-28 Ra0 Ra5 Ra9 R34 R60 R61 R63 Rd6 R32 3125 + RE2-53/25 R50-53 + R50 o3+ R53
Threshold value in % 20 25 3 _| 0.1 [ 0.1 0.1 <2>115 5 0.5 0.5 5 0.1 0.2 1 25 25
Maximum value 0.002 02 0.00 0.046] 0.03] 0.0] 0.09 0.06 0.00070 0.000) 0.0001 124 0.10 0.0007 0.179 0.0007 02| 0.0007 0.0000 11] 02 02
Sample identty Sample |Hazardous
elevation (mOD) |Waste
WS502 0.1 0.1 0.00093| 0.02 0.000 0.014 0.002 0011 0028 0.003 0.000100  0.000001(  0.00004 8.9 0.046 0.0001, 0.007 00001  0.007| 0.0001 024 0.03 0.03
TP526 0.15 02 0.00111 0.02 0.000 0.005 0.002 0014 0010 0.002 0.000100 ~ 0.000004|  0.00002 86 0.026 0.0001, 0.005 0.0001|  0.005| 0.0001 015 0.02 0.02
TP5280.15 02 0.00093] 0.02 0.000 0.006 0.001 0013 0012 0.002 0.000100  0.000001  0.00003 84 0.022 0.0001, 0010 0.0001|  0.010] 0.0001 015 0.02 0.02
TP5290.15 02 0.00094] 0.02 0.000 0.004 0.002 0014  0.008 0.002 0.000100  0.000004|  0.00004 8.4 0.021 0.0001, 0.009 0.0001  0.009| 0.0001 015 0.02 0.02
TP5310.15 02 0.00093] 0.01 0.000 0.002 0.001, 0012  0.005 0.001 0.000100  0.000001|  0.00001 86 0.009 0.0001 0.002 0.0001|  0.002] 0.0001 0.06 0.01 0.01
TP5330.15 02 0.00099)| 0.01 0.000 0.005 0.001, 0012 0011 0.002 0.000100  0.000031  0.00003 8.4 0.022 0.0001, 0.004 0.0001| 0004 0.0001 0.12 0.01 0.01
TP5340.15 02 0.00111 001 0.000 0.005 0,001 0014 0010 0.001 0.000100|  0.000004|  0.00003 8.4 0.017 00001 0.003 0.0001  0.003] 0.0001 0.10 001 001
TP5110.2 02 0.00093] 0.10 0.000 0.008 0.028 0024 0016 0059 0.000700|  0.000001|  0.00001 9.0 0.033 0.0007 0.008 0.0007|  0.008| 0.0007 053 011 011
WS504 0.2 02 0.00093] 0.02 0.000 0.006 0.002 0011 0012 0.003 0.000100  0.000003|  0.00004 88 0.025 0.0001, 0.004, 00001 0004 0.0001 014 0.02 0.02
TP5220.2 02 0.00111 0.01 0.000 0.001, 0.001 0013  0.002 0.002 0.000100  0.000003|  0.00002 8.9 0.004 0.0001, 0.003 00001  0.003] 0.0001 0.05 0.01 0.01
TP5230.2 02 0.00093] 0.01 0.000 0.006 0.001 0011 0012 0.002 0.000100  0.000001  0.00001 88 0.015 0.0001, 0.003 0.0001|  0.003] 0.0001 0.09 0.02 0.02
TP5240.2 02 0.00115| 0.02 0.000 0.007 0.003 0016  0.014 0.002 0.000100|  0.000004|  0.00004 85 0.055 0.0001 0010 0.0001|  0.010] 0.0001 0.29 0.02 0.02
TP5250.2 02 0.00093] 0.01 0.000 0.004 0.001, 0011 0,007 0.001 0.000100  0.000001  0.00001 8.9 0.012 0.0001, 0.002 0.0001|  0.002] 0.0001 0.07 0.01 0.01
TP5350.2 02 Yes 0.00096| 024 0.000 0.004 0012 0015 0.009 0.004, 0.000200  0.000003|  0.00007 6.9 0.078 0.0002 0179 00002 0179 0.0002 1.09 0.20 0.20
TP538 0.2 02 0.00105| 014 0.000 0.009 0011 0011 0018 0.005 0.000200  0.000001(  0.00010 8.4 0.036 0.0002] 0.118 0.0002|  0.118 0.0002 0.69 0.15 0.15
TP5390.2 02 0.00093] 0.03 0.000 0.004 0.006 0013  0.009 0014, 0.000200  0.000001(  0.00004 8.0 0.049 0.0002 0.008 0.0002|  0.008| 0.0002 031 0.04 0.04
BH503 0.5 05 0.00165| 0.03 0.000 0.004 0.009 0013  0.007 0.004, 0.000100  0.000003|  0.00003 82 0.029 0.0001, 0.003 0.0001|  0.003] 0.0001 0.18 0.02 0.02
BH504 0.5 05 0.00093] 0.07 0.000 0.046 0.004, 0011 0092 0.009 0.000400  0.000001  0.00008 8.2 0.090 0.0004 0011 0.0004| 0011 0.0004 0.46 0.07 0.07
WS503 0.5 05 Yes 0.00187 0.04 0.000 0.010 0.004 0013|0021 0.006 0.000400|  0.000001|  0.00005 12.4 0.081 0.0004] 0025 0.0004|  0.025| 0.0004 0.48 0.05 0.05
TP5230.5 05 0.00096| 0.00 0.000 0.001, 0.000 0011 0002 0.001 0.000100  0.000003|  0.00001 9.3 0.003 0.0001 0.000 0.0001|  0.000| 0.0001 0.02 0.01 0.01
TP523 0.5 05 0.00096| 0.00 0.000 0.001, 0.000 0011 0002 0.001 0.000100  0.000003|  0.00001 93 0.003 0.0001, 0.000 0.0001|  0.000| 0.0001 0.02 001 001
TP52405 05 0.00093] 0.00 0.000 0.001, 0.000 0011|  0.002 0.001 0.000100  0.000003|  0.00001 9.4 0.003 0.0001] 0.000 0.0001  0.000 0.0001, 0.03 0.01, 0.01
TP526 0.5 05 0.00097| 0.00 0.000 0.002 0.000 0011  0.004 0.001 0.000100  0.000001  0.00001 9.0 0.006 0.0001, 0.000 0.0001  0.000| 0.0001 0.04 001 0.01
TP52705 05 0.00093] 0.04 0.000 0.008 0.007 0013 0016 0.003 0.000200  0.000003|  0.00009 85 0.097 0.0002 0.022 0.0002| 0022 0.0002 052 0.04 0.04
TP53105 05 0.00093] 0.01 0.000 0.003 0.001 0011  0.006 0.001 0.000100 ~ 0.000001  0.00001 88 0.009 0.0001, 0.001 0.0001|  0.001] 0.0001 0.05 0.01 0.01
TP5320.5 05 0.00093] 0.02 0.000 0.004 0.004 0012  0.008 0.009 0.000100  0.000001  0.00002 8.4 0.026 0.0001 0.004 0.0001  0.004] 0.0001 017 0.02 0.02
TP5330.5 05 0.00093] 0.00 0.000 0.001, 0.000 0011 0002 0.001 0.000100  0.000003|  0.00001 9.1 0.003 0.0001 0.000 0.0001|  0.000| 0.0001 0.03 0.01 0.01
TP5340.5 05 0.00098| 0.00 0.000 0.002 0,001 0011  0.004 0.001 0.000100  0.000027|  0.00001 9.0 0.005 0.0001, 0.001 0.0001 0001, 0.0001 0.04 001 001
TP536 0.5 05 Yes 0.00093] 032 0.000 0.027 0.008 0012| 0054 0017 0.000100  0.000001|  0.00005 8.1 0.072 0.0001] 0.255 00001 0255 0.0001 141 0.31 0.31
TP538 0.5 05 0.00093] 0.02 0.000 0.004 0.004 0011  0.008 0.008 0.000100  0.000001|  0.00002 86 0.023 0.0001, 0.005 0.0001|  0.005| 0.0001 0.16 0.02 0.02
TP530 1.0 10 0.00093] 0.01 0.000 0.002 0.001 0012|  0.004 0.003 0.000100  0.000003|  0.00001 87 0.010 0.0001, 0.001 0.0001|  0.001 0.0001 0.07 0.01 0.01
TP535 1.0 10 0.00129) 0.06 0.000 0.006 0.019 0017 0013 0.004, 0.000100  0.000004|  0.00007 7.7 0.042 0.0001, 0023 00001  0.023] 0.0001 0.36 0.05 0.05
TP539 1.0 10 0.00112] 0.04 0.000 0.004 0.013 0.022|  0.009 0.003 0.000100  0.000003|  0.00011 7.8 0.117 0.0001 0015 0.0001| 0015 0.0001 0.60 0.04 0.04
TP5111.3 13 Yes 0.00093| 0.01, 0.000 0.004 0.002 0.012|  0.008 0.004 0.000900|  0.000001|  0.00001 11.6| 0.016 0.0009] 0.004 0.0009|  0.004 0.0009 0.12 0.02 0.02
BH504 1.5 15 0.00093| 0.00 0.000 0.002 0,001 0011 0003 0.002 0.000200  0.000001|  0.00001 95 0.002 0.0002 0.001 0.0002|  0.001] 0.0002 0.03 001 001
TP528 1.5 15 0.00097 0.04 0.000 0,017 0.007 0012| 0033 0016 0.000200  0.000001|  0.00002 82 0.076 0.0002 0.005 0.0002|  0.005| 0.0002 0.43 0.05 0.05
BH503 2.0 20 0.00111 0.03 0.000 0.005 0.007 0012| 0011 0018 0.000100  0.000001  0.00001 85 0.041 0.0001, 0.003 0.0001  0.003] 0.0001 0.28 0.04 0.04
BH504 3.0 30 0.00093] 0.00 0.000 0.003 0.001 0011  0.006 0.002 0.000100  0.000001|  0.00001 9.2 0.004 0.0001, 0.001 0.0001|  0.001 0.0001 0.03 001 0.01
BH504 5.0 5.0 0.00093| 0.00 0.000 0.001, 0.001 0011 0003 0.002 0.000100| _ 0.000001| 0.00001 9.9 0.002 0.0001 0.001 0.0001] 0.0 0.0001 0.03 0.01 0.01




Waste classification based on soil values - ZONE 3

Worst case substances Toluene
Ethylbenzene
Xylene Zinc Chloride Arsenic Trioxide: Arsenic Trioxide
Naphthalene Arsenic Trioxide Calcium Chromate Calcium Chromate
Lead sulphate Calcium Chromate Lead sulphate Lead sulphate
Cadmium Oxide Lead sulphate Dimercury Dichloride | Dimercury Dichloride
Copper()oxide Benzene Dimercury Dichloride [ Nickel carbonate Nickel carbonate
Xylene Nickel carbonate Phenol Max PAH Phenol Nickel carbonate Calcium Cyanide Calcium Cyanide
Dimercury Dichloride ~ |Calcium Chromate  {Naphthalene Arsenic Trioxide  [Nickel- Arsenic  (Calcium | (excl. Cadmium Zinc Chloride Max PAH (excl. Lead Max PAH (excl. jLead  IMax PAH (excl. Calcium Cyanide Sum of PAH Sum of PAH
Calcium Sulphide Dimercury Dichloride _ Cadmium Oxide __Calcium Cyanide _carbonate | Mineral Oil_{Trioxide _ Chromate Benzene  |Oxide pH Arsenic Trioxide sulphate sulphate Calcium Cyanide ' Sum of PAH Calcium Sulphide Calcium Sulphide
H12 - Substances &
preparations which
Hazard|  HA4 - Irritant’ H5 - Harmiur Ho(HS) - Toxic H7 - Carcinogenic' H8(H4) - ‘Corrosive' H10 - "Toxic for reproduction’ H11 - 'Mutagenic' | release toxic gases in H14 - ‘Ecotoxic’
cont. with water air
and acid
R50-53/0.25 + R51- R50-53 + R51-53 + R52-
Risk Phrase R38 R20-R22 R23-25, Ra8 R26-28 Ra0 RaS ‘ Ra9 R34 R60 R61 R63 R46 R32 3.0 » REp.50125 R50-53 + R50 iy
Threshold value in % 20 25 3 0.1 1 0.1 4 0.1 <2>115 5 05 0.5 5 0.1 0.2 1 25 25
Maximum value 0.006 2.6 0.01 1.022] 0.02 0.1} 2.04 0.01 0.00120 0.000 0.0051 10.8 S.ZE 0.0012 1.110 0.0012 1.1 0.0012] 0.0000 176 1.8 1.8
‘Sample identity Sample |Hazardous
elevation (mOD) |Waste
TP1170.1 0.1 0.00093| 0.06 0.000300| 0.000003 0.00012 8.5 0.094 0.0003 0.008 0.0003 0.04 0.04
TP104 0.2 02 0.00095| 0.05 0.000300| 0.000001 0.00006| 9.2 0.068 0.0003 0.025 0.0003 0.06 0.06
BH105 0.5 05 0.00093| 0.06 0.000200| 0.000003 0.00007 88 0.059 0.0002 0.015 0.0002| 0.05 0.05
TP1010.5 05 0.00135 0.39 0.000300| 0.000001 0.00076| 9.1 0.869 0.0003, 0.321 0.0003, 0.77 0.77
TP105d 0.5 05 000112 005 0000200 0000001  0.00004 838 0.037 0.0002|  0.030 0.0002] 005 005
TP116 0.5 05 0.00057, 257 0000100  0.000003| 000513 7.6 1.890 00001 0,010 0.0001] 0.09 0.09
TP1180.5 05 0.00093 0.05 0000300  0.000003|  0.00007 838 0.075 0.0003|  0.008 0.0003] 0.05 005
TP1190.5 05 0.00100 0.03] 0.000100 0.000001 0.00002! 8.7 0.036 0.0001| 0.006 0.0001| 0.03] 0.03]
TP1210.5 05 0.00116 0.28 0.000200| 0.000003 0.00016 8.3 0.176 0.0002 0.230 0.0002| 0.28 0.28
TP1220.5 05 0.00098| 0.42 0.000200| 0.000029 0.00098 85 0.777 0.0002 0.094 0.0002| 0.19 0.19
'WS108 0.5 05 0.00554| 0.19 0.000200| 0.000001 0.00026| 9.6 0.453 0.0002| 0.137 0.0002| 0.23 0.23
TP1210.8 08 000139 005 0000300 ~ 0.000036| 000012 8.4, 0.107 00003| 0018 0.0003] 005 005
TP104 1.0 1.0 0.00223 005 0001200  0.000003| 000022 106 0.073 00012| 0027 0.0012] 007 007
TP105d 1.0 1.0 000094 1.30) 0000200  0.000001|  0.00262 8.7 3.262 0.0002| 1110 0.0002 1.31] 1.31]
TP118 1.0 1.0 0.00093 0.09 0000100  0.000001|  0.00005 9.1/ 0.149 00001 0014 0.0001] 0.05 005
‘WsS108 1.0 1.0 0.00093| 0.06 0.000100| 0.000001 0.00008 10.8 0.092 0.0001 0.024 0.0001 0.07 0.07
BH105 1.5 15 0.00093| 0.03 0.000100| 0.000001 0.00003 9.0 0.053 0.0001 0.008 0.0001 0.04 0.04
BH108 1.5 15 0.00112] 0.23 0.000400 0.000003 0.00068 10.3 0.805 0.0004| 0.044 0.0004| 0.21 0.21
TP101 1.5 15 0.00263 1.53) 0000200  0.000001|  0.00290 8.4, 1.599 00002|  0.786 0.0002] 1.83) 1.83)
TP105d 1.5 15 000099 078 0000100  0.000001|  0.00150 100 1.788 00001 0671 0.0001] 077 077
TP122 2.5 25 0.00236) 053 00100] _ 0.000029] __0.00031 85 0357 0.0001] 0117 0.0001 031 031




Waste classification based on soil values ZONE 4

Worst case substances Toluene
Ethylbenzene
Xylene Zinc Chloride Arsenic Trioxide Arsenic Trioxide
Naphthalene Arsenic Trioxide Calcium Chromate Calcium Chromate
Lead sulphate Calcium Chromate Lead sulphate Lead sulphate
Cadmium Oxide Lead sulphate Dimercury Dichloride | Dimercury Dichloride
Copper()oxide Benzene Dimercury Dichloride i Nickel carbonate Nickel carbonate
Xylene Nickel carbonate Phenol Max PAH Phenol Nickel carbonate Calcium Cyanide Calcium Cyanide
Dimercury Dichloride i Calcium Chromate Naphthalene Arsenic Trioxide :Nickel- Arsenic Calcium (excl. Cadmium Zinc Chloride Max PAH (excl. iLead Max PAH (excl. Lead Max PAH (excl. Calcium Cyanide Sum of PAH Sum of PAH
Calcium Sulphide Dimercury Dichloride | Cadmium Oxide __:Calcium Cyanide i carbonate | Mineral Oil_{Trioxide _Chromate Benzene |Oxide pH Arsenic Trioxide sulphate sulphate Calcium Cyanide i Sum of PAH Calcium Sulphide Calcium Sulphide
H12 - Substances &
preparations which
Hazard H4 - Irritant’ HS - ‘Harmful HB(HS) - Toxic' H7 - ‘Carcinogenic’ H8(H4) - ‘Corrosive’ H10 - Toxic for reproduction’ H11 - 'Mutagenic' | release toxic gases in H14 - "Ecotoxic’
cont. with water air
and acid
R50-53/0.25 + R51- R50-53 + R51-53 + R52-
Risk Phrase| R38 R20-R22 R23-25, R48 R26-28 R40 R45 R49 R34 R60 R61 R63 R46 R32 53/2.5 + R52-53/25 [R50-53 + RS0 53+ R53
Threshold value in % 20 25 3 0.1 1 0.1 0.1 <2>115 5 05 0.5 5 0.1 0.2 1 25 25
Maximum value 0.001 2.7 0.01 0.270 0.02 0.1] 0.54 0.02 0.00210 0.000! 0.0059 9.8 4.52| 0.0021 0.083' 0.0021 0.1] 0.0021 0.0000| 18.3 0.3] 0.3]
‘sample dentiy Sample |Hazardous
elevation (mOD) |Waste
TP107 0.15 0.2 0.00093| 0.03 0.000 0.012 0.004 0.015 0.025 0.005 0.000300| 0.000003 0.00005 9.0 0.057 0.0003 0.008’ 0.0003 0.008 0.0003 0.31 0.03 0.03
TP109 0.2 0.2 0.00093| 0.01 0.001 0.003 0.001 0.011 0.006 0.002 0.000300| 0.000001 0.00001 9.1 0.012 0.0005 0.004/ 0.0005 0.004 0.0005 0.09 0.01 0.01
TP1110.2 0.2 0.00110] 0.11 0.000 0.019 0.004 0.018 0.039 0.008’ 0.000200] 0.000003 0.00010] 8.6 0.112 0.0002 0.073] 0.0002| 0.073 0.0002| 0.79 0.11 0.11
TP1100.25 03 000120 005 0.000) 0014 0.015| 0011 0028 0.006 0000100  0.000001|  0.00030 80 0179 0.0001 0.004 00001 0.004 0.0001 082 004 004
TP1120.25 03 000105 001 0.002 0.001 0.002 0080  0.002 0.001 0002100  0.000003|  0.00002 85 0,012 0.0021 0.007 0.0021| 0,007 0.0021 015 003 003
TP108 0.4 0.4 0.00098| 0.07 0.000 0.030 0.008 0.023 0.060 0.005 0.000300| 0.000003 0.00013 8.0 0.112 0.0003 0.011 0.0003 0.011 0.0003 0.55 0.06 0.06
BH102 0.5 05 0.00107 0.01 0.001 0.003 0.002 0.046 0.007 0.001 0.001300| 0.000064 0.00002 85 0.015 0.0013 0.004/ 0.0013 0.004 0.0013 0.12 0.02 0.02
BH103 0.0-0.5 05 0.00093| 0.04 0.000 0.008 0.005 0.011 0.016 0.013] 0.000200| 0.000001 0.00004 9.8 0.052 0.0002 0.015] 0.0002 0.015 0.0002| 0.35 0.04 0.04
BH1050.5 05 0.00093| 0.06 0.000 0.007 0.018 0.016 0.015 0.005 0.000200 0.000003 0.00007 838 0.059 0.0002 0.015 0.0002| 0.015 0.0002| 0.40 0.05 0.05
TP106 0.5 05 0.00093| 0.01 0.000 0.004 0.001 0.011 0.007 0.001 0.000100| 0.000001 0.00001 9.0 0.011 0.0001 0.002 0.0001 0.002 0.0001 0.06 0.01 0.01
TP107 05 05 Yes 000101 272 0.006] 0.065| 0.018| 0013|0429 0012 0000200  0.000003|  0.00591 8.4] 4516, 0.0002] 0018 00002 0,018 00002 18.26 011 011
TP10805 05 0.00093 005 0.000 0018 0010 0041 0.036| 0.006 0000200  0.000003|  0.00008 7.9 0.065 0.0002 0010 0.0002|  0.010 0.0002 037 005 005
TP110 0.5 05 0.00093 001 0.000 0.002 0.001 0011  0.004] 0.002 0000100  0.000003|  0.00002 89 0.021 0.0001 0.001 0.0001|  0.001 0.0001 0.0 001 001
TP11205 05 0.00094| 0.03 0.001 0.010 0.006 0.019 0.020 0.008’ 0.000400 0.000003 0.00003 8.7 0.050 0.0005 0.007] 0.0005 0.007 0.0005 0.29 0.03 0.03
TP1140.5 05 0.00065| 0.05 0.000 0.009 0.003 0.023 0.018 0.003’ 0.000500| 0.000029 0.00003 8.7 0.044 0.0005 0.027] 0.0005 0.027 0.0005 0.32 0.04 0.04
TP1150.5 05 Yes 0.00093| 0.18 0.001 0.022 0.014 0.144 0.044 0.016 0.000200] 0.000003 0.00008 71 0.086 0.0002 0.083’ 0.0002| 0.083 0.0002| 0.81 0.14 0.14
TP116 0.5 05 Yes 0.00057 257 0.005 0.064 0.009 0.012 0.127 0.003] 0.000100| 0.000003 0.00513 76 1.890] 0.0001 0.010 0.0001 0.010 0.0001| 7.65 0.09 0.09
TP1080.7 07 000093 002 0.000 0.004 0.006 0011  0.008| 0010 0000100  0.000003|  0.00001 8.4, 0.027 0.0001 0.003 00001 0.003 0.0001] 0.19 003 003
BH104 1.0 10 Yes 0.00093 2.41 0.002 0035 0011 0013[  0.070] 0014  0.000100| 0.000003|  0.00187 7.8 1.638 0.0001 0013 00001 0013 0.0001 671 0.08 0.08
TP106 1.0 1.0 0.00093 0.00 0.000 0.002 0.001 0,010 0.005| 0.002 0000100  0.000001|  0.00001 93 0.007 0.0001 0.001 0.0001| 0001 0.0001 0.05 001 001
TP109 1.0 1.0 Yes 0.00107 0.24 0.000 0.270 0.003 0.015 0.541 0.009 0.000600 0.000003 0.00014| 8.6 0.377 0.0006 0.010 0.0006 0.010 0.0006 1.61] 0.30 0.30
TP1111.0 1.0 0.00105 0.05 0.000 0.019 0.003 0.012 0.039 0.004/ 0.000500| 0.000003 0.00010 8.7 0.111 0.0005 0.023] 0.0005 0.023 0.0005 0.58 0.05 0.05
TP1151.0 10 0.00093| 0.05 0.000 0.017 0.005 0.011 0.033 0.009 0.000100| 0.000001 0.00014 8.5 0.127 0.0001 0.008’ 0.0001 0.008 0.0001 0.60 0.04 0.04
BH102 1.5 15 0.00102 0.07 0.001 0.026 0.007 0.035 0.052 0.003’ 0.000800| 0.000003 0.00007 7.9 0.064 0.0008 0.036 0.0008| 0.036 0.0008| 0.47 0.08 0.08
BH103 1.5 15 000099 002 0.000 0,002 0003 0012 0.005| 0.007 0000100  0.000031|  0.00001 91 0014 0.0001] 0.002 00001  0.002 00001 011 002 002
BH105 1.5 15 0.00093 003 0.000 0.007 0.007 0011  0.015| 0014  0.000100| 0.000001|  0.00003 9.0 0.053 0.0001 0.008 00001 0.008 0.0001 033 004 004
TP11215 15 0.00100 0.05 0.001 0.011 0.005 0020 0.023] 0.005 0000800  0.000029  0.00005 86 0.059 0.0008 0016 0.0008|  0.016 0.0008| 035 004 004
TP109 3.0 3.0 Yes 0.00099 0.16 0.000 0.178 0.004 0.011 0.356 0.008’ 0.000600 0.000003 0.00009 8.6 0.243 0.0006 0.010 0.0006 0.010 0.0006 1.07] 0.20 0.20
BH102 3.5 35 Yes 0.00100 0.09 0.000 0.065 0.008 0.017 0.131 0.012 0.000400 0.000029 0.00007 8.7 0.166 0.0004 0.018’ 0.0004| 0.018 0.0004| 0.83 0.11 0.11
BH102 5.0 5.0 0.00098] 0.04 0.000 0.008| 0.003 0.012 0.016 0.009' 0.000100] 0.000030 0.00002 9.0 0.042| 0.0001 0.008) 0.0001] 0.008 0.0001] 0.25| 0.03) 0.03|




Waste classification based on soil values - ZONE 5

Worst case substances Toluene
Ethylbenzene
Xylene Zinc Chloride Arsenic Trioxide Arsenic Trioxide
Naphthalene Arsenic Trioxide Calcium Chromate Calcium Chromate
Lead sulphate Calcium Chromate Lead sulphate Lead sulphate
Cadmium Oxide Lead sulphate Dimercury Dichloride | Dimercury Dichloride
Copper()oxide Benzene Dimercury Dichloride i Nickel carbonate Nickel carbonate
Xylene Nickel carbonate Phenol Max PAH Phenol Nickel carbonate Calcium Cyanide Calcium Cyanide
Dimercury Dichloride i Calcium Chromate Naphthalene Arsenic Trioxide :Nickel- Arsenic Calcium (excl. Cadmium Zinc Chloride Max PAH (excl. iLead Max PAH (excl. Lead Max PAH (excl. Calcium Cyanide Sum of PAH Sum of PAH
Calcium Sulphide Dimercury Dichloride | Cadmium Oxide __:Calcium Cyanide i carbonate | Mineral Oil_{Trioxide _Chromate Benzene |Oxide pH Arsenic Trioxide sulphate sulphate Calcium Cyanide i Sum of PAH Calcium Sulphide Calcium Sulphide
H12 - Substances &
preparations which
Hazard H4 - Irritant’ HS - ‘Harmful HB(HS) - Toxic' H7 - ‘Carcinogenic’ H8(H4) - ‘Corrosive’ H10 - Toxic for reproduction’ H11 - 'Mutagenic' | release toxic gases in H14 - "Ecotoxic’
cont. with water air
and acid
R50-53/0.25 + R51- R50-53 + R51-53 + R52-
Risk Phrase| R38 R20-R22 R23-25, R48 R26-28 R40 R45 R49 R34 R60 R61 R63 R46 R32 53/2.5 + R52-53/25 [R50-53 + RS0 53+ R53
Threshold value in % 20 25 3 | 0.1 1 0.1 0.1 <2>115 5 05 | 0.5 5 0.1 0.2 1 25 25
Maximum value 0.000 0.4] 0. (M 0.084 0.01 0.0 0.17 0.02 0.00000] 0.000! 0.0014] 9.5 0.38] 0. M 0.264, 0.0000] 0.3] 0.0000] 0.0000| 2.1 0.4] 0.4]
‘sample dentiy Sample |Hazardous
elevation (mOD) |Waste
TP2-D1 0.25 Yes 0.00007 0.38 0.001 0.084 0.004 0.168 0.006 0.00137 8.2 0.239 0.264 0.264 2.05] 0.36 0.36
TP5-D1 0.30 0.00007 0.08 0.000 0.029 0.004 0.058 0.006 0.00043 8.3 0.144 0.018] 0.018 0.69 0.06 0.06
TP6-D1 0.40 Yes 0.00007 0.07 0.001 0.053 0.002 0.106 0.004 0.00073 8.3 0.133 0.014 0.014 0.62 0.07 0.07
TP1-D1 05 0.00007 004 0.000) 0.011] 0.009) 0022 0023 0.00016; 85 0.097 0.005 0.005 053 005 005
TP3-DL 050 0.00007 003 0.000 0.020 0.002 0.040 0.004 0.00031 82 0.068 0.007 0.007 032 0.03 003
TP4-D1 0.50 Yes 0.00007 0.19 0.000 0.010 0.002 0.021 0.005] 0.00012 8.3 0.379 0.022 0.022 1.63 0.04 0.04
TP7-D1 0.50 0.00007 0.02 0.000 0.011 0.002 0.021 0.004 0.00010 8.3 0.060 0.003’ 0.003 0.28 0.02 0.02
BH803 05 0.00002 0.01 0.000 0.005 0.002 0.001 0.010 0.002 0.00003 9.2 0.021 0.003’ 0.003 011 0.01 0.01
BH804 05 0.00002 0.03 0.000 0.012 0.002 0.005 0.024 0.004/ 0.00002 8.9 0.039 0.005 0.005 0.20 0.02 0.02
BH805 05 0.00002 0.03 0.000 0.009 0.002 0.005 0.018 0.004 0.00002 9.0 0.036 0.005 0.005 0.18 0.02 0.02
TP6-D3 1.00 0.00007 001, 0.000 0.008 0001 0016 0001 0.00009 82 0.046 0003 0,003 0.20 001 001
TP7-D3 1.00 0.00007 003 0.000 0.029 0.001 0.059 0.002 0.00038 8.1 0.072 0.006 0.006 033 004 0.04
TP2-B4 1.20 0.00007 002 0.000 0011 0.001 0023 0.002 0.00018 83 0.048 0.004 0.004 0.22 002 002
TP2-D3 1.40 Yes 0.00007 0.15 0.001 0.038 0.003 0.077 0.005 0.00078 8.0 0.288 0.021 0.021 1.27 0.07 0.07
TP1-D3 15 0.00007 0.01 0.000 0.005 0.002 0.009 0.004/ 0.00007 8.4 0.025 0.001 0.001 0.13 0.01 0.01
TP4-D5S 1.50 Yes 0.00012 0.19 0.001 0.070 0.004 0.140 0.007] 0.00118 77 0.288 0.042 0.042 1.36 0.12 0.12
TPS5-D4 1.50 0.00007 0.01 0.000 0.000 0.001 0.000 0.005 0.00007 8.3 0.006 0.005 0.005 0.07 0.01 0.01
BH803 15 000002 003 0.000 0016 0007 0002 0.032] 0013 000004, 9.0 0.058 0.005 0005 033 004 004
BH804 15 0.00002 002 0.000 0.006 0.001 0005| 0012 0.002 0.00002, 9.2 0.025 0.002 0.002 012 001 001
BH805 15 0.00002 004 0.000 0013 0.002 0005 0.026| 0.004 0.00002 9.0 0.042 0.006 0.006 021 002 002
TP7-D6 1.80 0.00007 0.01 0.000 0.008 0.001 0.015 0.001 0.00008 8.3 0.043 0.002 0.002 0.19 0.01 0.01
BH803 25 0.00003| 0.02 0.000 0.006 0.001 0.001 0.011 0.002 0.00003 9.1 0.026 0.003’ 0.003 013 0.01 0.01
BH804 25 0.00002 0.01 0.000 0.002 0.001 0.005 0.004 0.001 0.00001 9.3 0.007 0.001 0.001 0.04 0.00 0.00
BH805 25 0.00002 0.01 0.000 0.002 0.001 0.005 0.004 0.001 0.00001 9.4 0.005 0.001 0.001 0.03 0.00 0.00
BH804 35 0.00002 002 0.000 0.008 0001 0005 0.015| 0003 0.00002 9.0 0.031 0.004 0.004 0.16 002 002
BH805 35 0.00002 001 0.000 0.003 0001 0,005 0.006| 0.002 0.00001 9.2 0.008 0.001 0.001 0.05 001 001
BH803 45 0.00011, 001 0.000 0.002 0.001 0001  0.004] 0.002 0.00003 95 0.010 0.001 0.001 0.06 001 001
BH804 45 0.00002 0.01 0.000 0.005 0.002 0.005 0.009 0.004 0.00002 9.1 0.016 0.002 0.002 0.09 0.01 0.01
BH805 45 0.00003| 0.01 0.000 0.002 0.001 0.005 0.005 0.002 0.00002 9.3 0.007 0.001 0.001 0.04 0.01 0.01
BH803 55 0.00006 0.01 0.000 0.003| 0.002 0.002 0.006 0.003) 0.00002 9.2 0.014 0.001 0.001 0.08] 0.01 0.01




Waste classification based on soil values - ZONE 6

Worst case substances Toluene
Ethylbenzene
Xylene Zinc Chloride Arsenic Trioxide: Arsenic Trioxide
Naphthalene Arsenic Trioxide Calcium Chromate Calcium Chromate
Lead sulphate Calcium Chromate Lead sulphate Lead sulphate
Cadmium Oxide Lead sulphate Dimercury Dichloride | Dimercury Dichloride
Copper()oxide Benzene Dimercury Dichloride [ Nickel carbonate Nickel carbonate
Xylene Nickel carbonate Phenol Max PAH Phenol Nickel carbonate Calcium Cyanide Calcium Cyanide
Dimercury Dichloride ~ |Calcium Chromate  {Naphthalene Arsenic Trioxide  [Nickel- Arsenic  (Calcium | (excl. Cadmium Zinc Chloride Max PAH (excl. Lead Max PAH (excl. |Lead Max PAH (excl. Calcium Cyanide Sum of PAH Sum of PAH
Calcium Sulphide Dimercury Dichloride _ Cadmium Oxide __Calcium Cyanide _carbonate | Mineral Oil_{Trioxide _ Chromate Benzene  |Oxide pH Arsenic Trioxide sulphate sulphate Calcium Cyanide Sum of PAH Calcium Sulphide Calcium Sulphide
H12 - Substances &
preparations which
Hazard Ha - Iritant H5 - Harmiur Ho(HS) - Toxic H7 - Carcinogenic' H8(H4) - ‘Corrosive' H10 - "Toxic for reproduction’ H11 - 'Mutagenic' | release toxic gases in H14 - ‘Ecotoxic’
cont. with water air
and acid
R50-53/0.25 + R51- R50-53 + R51-53 + R52-
Risk Phrase R38 R20-R22 R23-25, Ra8 R26-28 Ra0 RaS ‘ Ra9 R34 R60 R61 R63 R46 R32 3.0 » REp.50125 R50-53 + R50 iy
Threshold value in % 20 25 3 4 0.1 <2>115 5 05 0.5 5 0.1 0.2 1 25 25
Maximum value 0. 0@ 0.7] 0.00120 0.000 0.0010] 9.4 212 0.0012 0.117’ 0.0012 0.1] 0.0012 0.0000 8.6 1.8 1.8
‘Sample identity Sample |Hazardous
elevation (mOD) |Waste
TP2030.3 03 0.00111 0.14 0.001 0.000300| 0.000001 0.00038 8.7 0.278 0.0003 0.016 0.0003 0.016 0.0003 0.10 0.10
TP204 0.35 0.4 0.00093| 017 0.001 0.000100| 0.000001 0.00043 8.6 0.352 0.0001 0.021 0.0001 0.021 0.0001 0.08 0.08
TP1220.5 05 0.00098| 0.42 0.001 0.000200| 0.000029 0.00098 85 0.777 0.0002 0.094/ 0.0002| 0.094 0.0002| 0.19 0.19
TP1240.5 05 0.00099 0.07 0.000 0.000500] 0.000003 0.00008]| 8.5 0.087 0.0005 0.022 0.0005 0.022 0.0005 0.07 0.07
TP20105 05 000110 013 0.001 0001200  0.000003|  0.00020 7.9 0.266 0.0012 0021 00012| 0021 0.0012] 015 015
TP204 0.5 05 0.00093 023 0.001 0000100 0000001  0.00060 838 0477 0.0001 0019 00001 0019 0.0001] 0.09 0.09
WS109 0.5 05 0.00095 025 0.000 0000100  0.000001|  0.00023 93 0.295 0.0001 0018 00001 0018 0.0001 0.08 0.08
‘WS110 0.5 05 0.00093 0.16 0.000 0.000100 0.000001 0.00018! 8.7 0.258 0.0001 0.014, 0.0001| 0.014 0.0001| 0.09] 0.09
TP2011.0 1.0 0.00093| 0.04 0.000 0.000100| 0.000001 0.00005 8.1 0.050 0.0001 0.005 0.0001 0.005 0.0001 0.04 0.04
TP205 1.0 1.0 0.00093| 0.07 0.000 0.000100| 0.000001 0.00012 8.1 0.148 0.0001 0.016 0.0001 0.016 0.0001 0.07 0.07
WS111 1.0 10 0.00093| 0.08 0.000 0.000100| 0.000001 0.00007 88 0.166 0.0001 0.006 0.0001 0.006 0.0001 0.08 0.08
WS112 1.0 10 0.00097, 067 0.001 0000100  0.000001|  0.00039) 856 2118 0.0001 0022 00001 0022 0.0001] 1.82] 1.82]
TP201 1.5 15 0.00093 0.00 0.000 0000100  0.000001|  0.00001 9.4 0.006 0.0001 0.001 00001 0.001, 0.0001] 001 001
TP203 15 15 0.00097, 0.8 0.000 0000400  0.000003|  0.00022 838 0235 0.0004 0017 0.0004| 0,017 0.0004] 011 011
TP204 15 15 0.00093 0.00 0.000 0000100 0000001  0.00001 9.0 0.007 0.0001 0.001 0.0001|  0.001, 0.0001] 001 001
TP1242.0 20 0.00104| 0.11 0.000 0.000100| 0.000001 0.00007 8.4 0.155 0.0001 0.017] 0.0001 0.017 0.0001 0.10 0.10
TP12225 25 0.00259 0.53 0.001 0.000100| 0.000029 0.00031 85 0.357 0.0001 0.117] 0.0001 0.117 0.0001 0.31 0.31
BH201 3.5 35 0.00314| 0.08 0.000 0.000200| 0.000029 0.00007 8.4 0.094 0.0002 0.009! 0.0002| 0.009 0.0002| 0.05 0.05
BH2014.5 45 000099 008 0.000 0000100  0.000032|  0.00004 838 0122 0.0001 0013 00001 0013 0.0001] 005 005
BH202 4.5 45 000099 005 0.000 0000100  0.000031  0.00005 89 0.069 0.0001 0.006 00001 0.006 0.0001] 003 003
BH201 5.5 55 0.00099) 003 0.000 00100  0.000031] __0.00003 89 0.039| 0.0001 0.003] 0.0001] 0003 0.0001 0.02| 0.02|




Waste classification based on soil values - ZONE 7

Worst case substances Toluene
Ethylbenzene
Xylene Zinc Chioride Arsenic Trioxide Arsenic Trioxide
Naphthalene Arsenic Trioxide Calcium Chromate Calcium Chromate
Lead sulphate Calcium Chromate Lead sulphate Lead sulphate
Cadmium Oxide Lead sulphate Dimercury Dichloride | Dimercury Dichloride
Copper(ijoxide Benzene Dimercury Dichloride  {Nickel carbonate Nickel carbonate
Xylene Nickel carbonate Phenol Max PAH Phenol Nickel carbonate Calcium Cyanide Calcium Cyanide
Dimercury Dichloride ~ |Calcium Chromate  {Naphthalene Arsenic Trioxide  [Nickel- Arsenic  (Calcium | (excl. Cadmium Zinc Chloride Max PAH (excl. Lead Max PAH (excl. |Lead  {Max PAH (excl Calcium Cyanide Sum of PAH Sum of PAH
Calcium Sulphide Dimercury Dichloride _:Cadmium Oxide __{Calcium Cyanide _carbonate _|Mineral Oil_Trioxide | Chromate Benzene _|Oxide pH Arsenic Trioxide sulphate sulphate Calcium Cyanide __Sum of PAH Calcium Sulphide Calcium Sulphide
H12 - Substances &
preparations which
Hazard|  Ha - ‘Imitant H5 - Harmfur Ho(H5) - Toxic H7 - ‘Carcinogenic’ HB(H4) - Corrosive’ H10 - "Toxic for reproduction’ H11 - 'Mutagenic' | release toxic gases in H14 - ‘Ecotoxic’
cont. with water air
and acid
Risk Phrase Ra8 R20-R22 R23.-25, Ra8 | R26.28 R40 Ras Rag R34 R60 R61 R63 R46 R32 R50-58/0.25 + RS1- R50-53 + R50 ?35‘35'?35; R51-53 + RS2-
Threshold value in % ) % 3 01 T 01 01 siis 5 05 05 5 01 25 25
Maximum value 0.021 6 0.00 0.940] 0.01 00 .88] 0.01 0.00040) 0.000 0.0009 9.7 171 0.0004] 1290 00004, 13 00004, 23 23
Sample entiy Sample  |Hazardous
elevation (mOD) [Waste
TP406 0.15 02 Yes 0.00108 055 0.001 0.792 0.009 0.011|ITEI5E3| 0009|  0.000100| 0.000001|  0.00087 84 1617 0.0001 0216 00001 0216 0.0001] 7.41 1.03] 1.03)
TP4020.2 02 0.00093 002 0.000) 0.012] 0.001 0011  0.024 0002|  0.000100| 0.000001  0.00003 92 0.045, 0.0001] 0.010 00001|  0.010 0.0001 024 003 003
TP405 0.2 02 Yes 002001 161 0.001] 0.940) 0011 0.011|[INEEE0 0008|  0.000100 0.000003|  0.00083 86 1711 0.0001] 1.290| 00001  1.200 0.0001 12,09 227 2.27
TP408 0.2 02 000093 006 0.000) 0.024] 0.003| 0011  0.047 0004|  0.000100| 0.000001|  0.00005 90 0076, 0.0001] 0.031 00001  0.031 0.0001 046 006 0.06
TP4100.2 02 Yes 0.00100 027 0.000) 0187, 0.007 0.015|[0:374 0009|  0.000300| 0.000001|  0.00029 80 0.484, 0.0003] 0.093 00003 0.003 0.0003 238 030 030
TP403 0.5 05 Yes 0.00106 018 0.001] 0.170) 0.004] oo11| 0341 0007|  0.000200| 0.000001|  0.00037 88 0.486, 0.0001] 0.071 00001  0.071 0.0001 228 026 026
TP404 0.5 05 0.00093 003 0.000) 0.012] 0.004] 0012  0.023 0008  0.000100| 0.000003|  0.00008 97 0051, 0.0001] 0.015 00001  0.015 0.0001 032 004 0.04
TP409 0.5 05 0.00093 002 0.000) 0.006] 0.002 o011 0012 0002|  0.000100| 0.000003|  0.00003 93 0033 0.0001] 0.005 00001  0.005 0.0001 017 002 002
TP402 0.6 06 Yes 0.00182 0.9 0.002 0.067 0.006 0017|0134 0009|  0.000400| 0.000003|  0.00025 86 0322 0.0004 0083 0.0004|  0.083 0.0004] 169 017 017
TP406 1.0 10 000003 003 0.000) 0014 0.007 0011 0028 0009|  0.000100 0.000003|  0.00004] 89 0.046, 0.0001] 0.008 00001  0.008 0.0001 028 004 004
TP4O7 1.1 11 000100 004 0.000) 0.021] 0.005| 0012  0.042 0008)  0.000100 0.000001|  0.00022 85 0.206, 0.0001 0012 00001 0012 0.0001 093 005 005
BH401 2.0 20 000003 0.09 0.000) 0.021] 0.009 0011  0.042 0015|  0.000100| 0.000001|  0.00007 97 0172, 0.0001] 0.016 00001  0.016 00001 085 006 0.06
BH401 3.5 35 Yes 0.00093 013 0.000) 0.036] 0.006| oou1| o071 0014|  0.000200| 0.000001|  0.00008 95 0214 0.0001] 0.037 00001  0.037 00001 100 010 010
BH402 4.0 4.0 000099 001 0.000) 0.005| 0.001 0013  0.010 0001)  0.000100| 0.000032]  0.00001 92 0.019) 0.0001] 0.002 00001|  0.002 00001 010 001 001




Waste classification based on soil values - ZONE 8

Worst case substances Toluene T T T T
Ethylbenzene i i i
Xylene | | | Zinc Chioride Arsenic Trioxide Arsenic Trioxide
Naphthalene | ] ] Arsenic Trioxide Calcium Chromate Calcium Chromate
Lead sulphate | ] ! Calcium Chromate Lead sulphate Lead sulphate
Cadmium Oxide ! ! ! ! Lead sulphate Dimercury Dichloride  {Dimercury Dichloride
Copper(l)oxide Benzene | i | | Dimercury Dichloride Nickel carbonate Nickel carbonate
Xylene Nickel carbonate Phenol i i {Max PAH Phenol i Nickel carbonate Calcium Cyanide Calcium Cyanide
Dimercury Dichloride ~ [Calcium Chromate  {Naphthalene rsenic Trioxide  Nickel- | rsenic  (Calcium  {(excl. Cadmium Zinc Chioride Max PAH (excl. iLead {Max PAH (excl. iLead Max PAH (excl. Calcium Cyanide Sum of PAH Sum of PAH
Calcium Sulphide Dimercury Dichloride _ Cadmium Oxide alcium Cyanide icarbonate _[Mineral Oil_{Trioxide _|Chromate i Naphthalene) Oxide ipH Arsenic Trioxide _Naphthalene) _isulphate _ {Naphthalene) _isulphate Naphthalene) Calcium Cyanide _iSum of Calcium Sulphide Calcium Sulphide
H12 - Substances &
preparations which
Hazard| Ha - Irritant H5 - Harmfur HE(HS) - Toxic H7 - ‘Carcinogenic’ H8(H4) - ‘Corrosive' H10 - "Toxic for reproduction’ H11 - ‘Mutagenic' | release toxic gases in H14 - ‘Ecotoxic’
cont. with water air
and acid
N R50-53/0.25 + R51- R50-53 + R51-53 + R52-
Risk Phrase R38 R20-R22 R23.25, RaB | R26-28 Ra0 ‘ Ra5 Ra9 R34 R61 R63 RA6 R32 325 + REp.53125 R50-53 + R50 34 RE3
Threshold value in % 20 25 3 0.1 1 01 01 <2>115 5 05 5 01 02 1 25 25
Maximum value 0012 13| 0.00 0.157) 0.05 0.1] 031 003 0.00150] 0.000) 0.0010 10.9 112 1175 0.0015 12 0.0015 0.0000 95 13| 13|
N Sample |Hazardous
Sample identity | oo ation (moD) |Waste
TP316 0.1 01 0.00098| 0,04 0.000 0.014 0,002 0011 0027 0.003 0000100  0.000028|  0.00004 9.3 0.051 00001, 0011 00001 0011 0.0001 003 003
TP306 0.2 02 0.00109)| 031 0.000 0.023 0014 0.046 0015, 0001500  0.000003|  0.00018 9.0 0.318 0.0015 0236 00015 0.236| 0.0015 0.30 0.30
TP3110.2 02 0.00525| 0.10 0.000 0.043 0.006 0015  0.086 0013 0.000300  0.000003|  0.00006 84 0.104 0.0003 0.049 0.0003| 0049 0.0003 0.12 0.12
TP3030.3 03 0.00128| 0.32 0.000 0.027 0,010 0014 0054 0.006 0.000200  0.000001|  0.00031 8.0 0.263 0.0002 0275 00002 0275 0.0002 032 032
TP3240.3 03 0.00094] 0.10 0.000 0.040 0.006 0032  0.080 0.009 0.000700  0.000001  0.00028 10.9 0.255 0.0007 0.0007| 0043 0.0007 0.10 0.10
TP325A 0.3 03 0.00093] 0.07 0.001, 0.043 0.007, 0.024|  0.085 0.008 0.000500|  0.000001|  0.00035 85 0.342 0.0005 0.0005|  0.020] 0.0005 0.08 0.08
TP3020.5 05 0.00250| 131 0.001, 0018 0.001400  0.000001|  0.00061 8.1 1121 0.0014 00014 1175 0.0014 1.29 129
TP305 0.5 05 0.00121] 025 0.001, 0011 0.000500|  0.000001(  0.00035 8.4 0.337 0.0005 0133 0.0005| 0133 0.0005 021 021
TP306 0.5 05 0.00097| 0.20 0.000 0017 0.000100  0.000003|  0.00020 8.0 0.210 0.0001, 0017 0.0001| 0017, 0.0001 0.06 0.06
TP307 05 05 0.00093] 0.03 0.000 0.008 0.000100  0.000001  0.00002 88 0.028 0.0001, 0.007 00001 0007, 0.0001 0.03 0.03
TP309 0.5 05 0.00105| 0.16 0.001, 0011 0.001100  0.000003|  0.00031 82 0.504 0.0011 0.061 00011 0061 0.0011 024 024
TP31005 05 0.00115| 0.12 0.000 0.009 0.000300  0.000001  0.00014 9.2 0.128 0.0003 0.086 0.0003|  0.086| 0.0003 013 013
TP31105 05 0.00093] 0.06 0.000 0016 0.000100  0.000001  0.00008 86 0.088 0.0001 0.025 0.0001|  0.025| 0.0001 0.07 0.07
TP31205 05 0.00165| 036 0.001, 0.014 0.000800|  0.000003|  0.00045 8.4 0511 0.0008 0.249 0.0008|  0.249| 0.0008 034 034
TP31305 05 0.00093| 005 0.000 0023 0.000100  0.000001|  0.00007 7.8 0.077 00001, 0.008 0.0001  0.008| 0.0001 005 0,05
TP31405 05 0.00093] 0.04 0.000 0.007 0.000100  0.000001(  0.00013 86 0.120 00001, 0017 00001 0017, 0.0001 0.06 0.06
TP31505 05 0.00096| 0.05 0.001, 0011 0.000200  0.000001|  0.00082 82 0.539 0.0002 0.004, 00002  0.004] 0.0002 0.05 0.05
TP31705 05 0.00111 0.07 0.000 0.032 0.000100  0.000001  0.00013 83 0.177 0.0001, 0010 0.0001|  0.010] 0.0001 0.06 0.06
TP3180.5 05 0.00093] 0.06 0.000 0.020 0.000200  0.000001|  0.00011 76 0.122 0.0002 0014 0.0002| 0014 0.0002 0.06 0.06
TP32005 05 0.00124] 017 0.000 0.006 0.000600|  0.000003|  0.00009 83 0.143 0.0006 0.119 0.0006|  0.119] 0.0006 0.15 0.15
TP32205 05 0.00093] 0.05 0.000 0.008 0.000300  0.000001|  0.00004 10.0 0.062 0.0003 0012 00003 0012 0.0003 0.05 0.05
TP32305 05 0.00097 0,05 0.000 0018 0000100  0.000001(  0.00010 85 0.091 00001, 0016 0.0001| 0016 0.0001 005 005
TP41105 05 0.00093| 013 0.001, 0.006 0.000100  0.000001|  0.00021 8.4 0.240 00001, 0052 00001  0.052] 0.0001 0.16 0.16
TP41305 05 0.00093] 0.04 0.000 0.020 0.000200  0.000001|  0.00009 86 0.047 0.0002 0.006 0.0002|  0.006| 0.0002 0.04 0.04
TP3030.8 08 0.00120| 0.83 0.001, 0.009 0.000200  0.000001|  0.00102 76 0.875 0.0002 0161 0.0002| 0161 0.0002 023 023
TP302 1.0 10 0.00098| 0.04 0.000 0.007 0.000200  0.000001  0.00004 9.0 0.061 0.0002 0017 0.0002| 0017, 0.0002 0.04 0.04
TP306 1.0 10 0.00093] 031 0.000 0.009 0.000100  0.000003|  0.00010 82 0.174 0.0001, 0.046 0.0001|  0.046| 0.0001 0.10 0.10
TP307 1.0 10 0.00097| 017 0.000 0.006 0.000900|  0.000001|  0.00017 82 0.177 0.0009 0.103 0.0009|  0.103] 0.0009 015 015
TP309 1.0 10 0.00093| 0.06 0.000 0.025 0.000200  0.000001|  0.00008| 8.1 0.077 0.0002] 0.016 0.0002|  0.016 0.0002 0.09 0.09
TP3131.0 10 0.00093| 003 0.000 0.007 0.000100  0.000001(  0.00003 85 0.038 0.0001, 0010 0.0001|  0010] 0.0001 003 003
TP317 1.0 10 0.00887| 011 0.000 0.008 0.000100  0.000001|  0.00008 7.9 0.161 0.0001, 0.058 00001  0.058] 0.0001 017 017
TP3221.0 10 0.00093] 0.07 0.000 0.004, 0.000200  0.000001|  0.00026 76 0.182 0.0002 0019 0.0002|  0.019] 0.0002 0.05 0.05
TP30312 12 0.00096| 021 0.001, 0.002 0.000200  0.000001|  0.00048 84 0.347 0.0002 0.054, 0.0002| 0054 0.0002 0.09 0.09
TP305 1.2 12 0.00093] 0.07 0.000 0.014) 0.000200  0.000001|  0.00012 83 0.128 0.0002 0012 0.0002| 0012 0.0002 0.05 0.05
TP32412 12 0.00093] 0.03 0.001, 0.005, 0.000100  0.000001|  0.00062 87 0.373 0.0001 0.005 0.0001|  0.005| 0.0001 0.03 0.03
TP31015 15 0.00106| 0.12 0.000 0011 0.000300  0.000001|  0.00014 88 0.187 0.0003 0053 0.0003|  0.053] 0.0003 013 013
TP31215 15 0.00168| 003 0.000 0.002 0.000200  0.000001|  0.00007 85 0.066 0.0002 0014, 0.0002| 0014 0.0002 003 003
TP31515 15 0.00093] 001 0.000 0.002 0.000200  0.000001(  0.00004 9.0 0.031 0.0002 0.002 00002  0.002| 0.0002 001 001
TP325A 1.5 15 0.00093] 0,07 0.001, 0.006 0.004300  0.000001|  0.00030 88 0.225 0.0043 0019 00043 0019 0.0043 0.08 0.08
TP3182.0 20 0.00093] 0.02 0.001, 0.002 0.007, 0011 0005 0.003 0.000100  0.000001|  0.00044 8.1 0.287 0.0001, 0.002 0.0001|  0.002] 0.0001 0.02 0.02
TP319 2.0 20 0.00093] 0.03 0.000 0.015 0.006 0012  0.030 0017 0.000200  0.000001  0.00004 87 0.054 0.0002 0.005 0.0002|  0.005| 0.0002 0.05 0.05
TP41322 22 0.00093] 0.05 0.000 0.012 0.003 0011 0024 0.005, 0.000100  0.000001|  0.00008 87 0.054 0.0001 0017 0.0001| 0017, 0.0001 0.04 0.04
BH306 2.5 25 0.00093| 0.02 0.000 0.005 0,002 0017 0010 0.003 0001100  0.000001(  0.00005 87 0.041 00011 0.004, 00011 0004 0.0011 002 002
TP305 2.5 25 0.00093] 013 0.000 0.043 0006, 0.086 0013 0.000100  0.000003|  0.00027 8.9 0511 0.0001, 0054 00001 0054 0.0001 012 012
TP31125 25 0.00797| 0.05 0.000 0.019 0.008 0012 0037 0016 0.000100  0.000001  0.00013 85 0.083 0.0001, 0017 0.0001| 0017, 0.0001 0,07 0,07
TP32025 25 0.00094] 0.04 0.000 0.005 0.009 0012 0010 0.020 0.000100  0.000001  0.00005 87 0.050 0.0001, 0.005 0.0001  0.005| 0.0001 0.04 0.04
BH403 3.0 30 0.00092| 0.01 0.000 0.002 0.001, 0013  0.003 0.001 0.000100 0.00002 9.0 0.012 0.0001, 0.001 00001  0.001] 0.0001 0.01 0.01
TP3103.0 3.0 0.00848| 0.08 0.000 0.039 0.005 0015 0077 0011 0.000100  0.000001  0.00007 89 0.121 0.0001 0031 00001  0.031] 0.0001 0.09 0.09
BH302 3.5 35 0.00098| 0.01 0.000 0.002 0.002 0.002|  0.005 0.002 0.000100  0.000030|  0.00003 9.1 0.019 0.0001 0.003 0.0001  0.003] 0.0001 0.01 0.01
TP3114.0 4.0 0.01220| 023 0.001, 0.027 0.004 0056 0.054 0.005, 0017800  0.000003|  0.00019 85 0.145 00178 0170 00178 0170] 00178 028 028
BH303 4.5 45 0.00093] 0.16 0.000 0.086 0005 0,013 0010 0.000100  0.000001|  0.00012 86 0.258 0.0001, 0.044) 00001 0044 0.0001 015 015
BH306 4.5 45 0.00093] 0.03 0.000 0.022 0.005 0011 0044 0013 0.000100  0.000001  0.00003 86 0.054 0.0001, 0.003 00001  0.003] 0.0001 0.05 0.05
BH304 5.0 5.0 0.00099) 001 0.000 0.001, 0.001 0013  0.002 0.003 0.000100  0.000032|  0.00003 9.1 0.017 0.0001, 0.001 00001  0.001] 0.0001 001 0.01
BH305 5.0 5.0 0.00096| 0.01 0.000 0.001, 0.001, 0013  0.003 0.002 0.000100  0.000003|  0.00002 9.0 0.011 0.0001, 0.001 00001  0.001] 0.0001 0.01 0.01
BH403 5.0 5.0 0.00092| 0.01 0.000 0.003 0.002 0012  0.005 0.002 0.000100 0.00002 9.1 0.012 0.0001 0.001 0.0001|  0.001] 0.0001 0.01 0.01
BH304 10.0 10.0 0.00491] 0.03] 0.000] 0.003 0.008 0011  0.005 010| 0.000100|  0.000003|  0.00009 8.6 0.099 0.0001 0.006 0.0001|  0.006| 0.0001 0.03| 0.03]




Waste classification based on soil values - ZONE 9

Worst case substances Toluene
Ethylbenzene
Xylene Zinc Chioride Arsenic Trioxide Arsenic Trioxide
Naphthalene Arsenic Trioxide Calcium Chromate Calcium Chromate
Lead sulphate Calcium Chromate Lead sulphate Lead sulphate
Cadmium Oxide Lead sulphate Dimercury Dichloride | Dimercury Dichloride
Copper(l)oxide Benzene Dimercury Dichloride | Nickel carbonate Nickel carbonate
Xylene Nickel carbonate Phenol Max PAH Phenol Nickel carbonate Calcium Cyanide Calcium Cyanide
Dimercury Dichloride  |Calcium Chromate  {Naphthalene Arsenic Trioxide | Nickel- Arsenic  [Calcium | (excl. Cadmium Zinc Chioride Max PAH (excl. [Lead Max PAH (excl. [Lead Max PAH (excl. Calcium Cyanide Sum of PAH Sum of PAH
Calcium Sulphide Dimercury Dichloride | Cadmium Oxide | Calcium Cyanide _icarbonate _{Mineral Oil_{Trioxide _|Chromate Benzene _|Oxide pH Arsenic Trioxide sulphate sulphate Calcium Cyanide Sum of PAH Calcium Sulphide Calcium Sulphide
H12 - Substances &
preparations which
Hazard| Ha - Irritant HS - Harmiur HE(HS) - Toxic H7 - ‘Carcinogenic' H8(H4) - ‘Corrosive' H10 - "Toxic for reproduction’ H11 - 'Mutagenic' | release toxic gases in H14 - Ecotoxic'
cont. with water air
and acid
R50-53/0.25 + R51- R50-53 + R51-53 + R52-
Risk Phrase R38 R20-R22 R23-25, RaB R26-28 Ra0 Ra5 Ra9 R34 R60 R61 R63 R46 R32 3125 + RE2-53/25 R50-53 + R50 34 RS3
Threshold value in % 20 % 3 0.1 1 0.1 0.1 <2>115 5 05 05 5 0.1 02 1 25 25
Maximum value 0.001 0.4 0.00 0.228] 0.01 0.0] 0.46 0.02 0.00040 0.000 0.0005] 8.4 0.41 0.0004 0176 0.0004 02| 0.0004 0.0000 23 03 03
Sample identty Sample |Hazardous
elevation (mOD) |Waste
TP3280.1 01 Yes 0.00103| 0.26 0.000 0.056 0.006 0.021 [IINGHT2 0.007 0.000400|  0.000003|  0.00020 82 0.275 0.0004 0176 0.0004| 0176 0.0004 187 025 025
TP3300.1 0.1 Yes 0.00117 011 0.000 0,018 0.008 0018  0.036 0010 0.000300  0.000001|  0.00027 82 0.384 0.0003 0.069 00003 0.069| 0.0003 1.90 011 011
TP3270.2 02 Yes 0.00097 037 0.001, 0.043 0.010 0013 0.086 0011 0.000100  0.000003|  0.00046 7.8 0.411 0.0001, 0.147 00001  0.147| 0.0001 232 021 021
TP3290.8 08 Yes 0.00075| 0.04 0.000 0.228 0.005 0.013|IIN01455 0.009 0.000100  0.000001  0.00018 56 0.209 0.0001 0010 0.0001|  0.010] 0.0001 1.30 025 025
BH307 1.5 15 0.00092 0.04 0.000 0.021 0.006, 0014 0042 0010 0.000100 0.00005 7.8 0.052 0.0001 0.007 0.0001|  0.007 0.0001 0.31 0.05 0.05
TP330 1.5 15 Yes 0.00093| 029 0.000 0.008 0005 0013 0015 0.005 0.000200  0.000001|  0.00016 7.8 0.336 0.0002 0.080 0.0002|  0.080| 0.0002 11 0.10 0.10
TP330 2.0 20 0.00096| 0.04 0.000 0.008 0,010 0012 0015 0014, 0.000200  0.000001  0.00009 84 0.070 0.0002 0012 0.0002| 0012 0.0002 0.43 0.05 0.05
BH307 2.5 25 0.00092 0.04 0.000 0.009 0.008 0011 0017 0015 0.000100 0.00007 6.9 0.040 0.0001, 0.002 0.0001|  0.002 0.0001 0.27 0.04 0.04
BH307 3.5 35 0.00092| 0.03 0.000 0.010 0.007 0011 0019 0013 0.000100 0.00005| 7.4) 0.063 0.0001, 0.008| 0.0001| _ 0.008] 0.0001 037 0.04 0.04
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Summary of desk study and geology data

1 Site Description

The site comprises an area of about 400m x 300m and is divided in three fields used for crops. The highest part of
the site is approximately 35m above Ordnance Datum (AOD) and is located in the north-east corner. The site
generally slopes down towards the south and southeast with a change of elevation of approximately 20m across the

site.

The site bounds with Clifton Terrace residential to the south, with fields, dunes and a cricket ground to the west, with
other crop fields to the east, with a farm and more fields to the north. The SE boundary of the site is marked by a
steep cliff approximately 10-15m high. The SW corner of the site comes within 10m of the cliff that surrounds

Chieftains Yard which is approximately 15m high.

A residential house is located in the middle of the site. Two unmade roads cross the site from southeast-northwest,

and northwest-southeast directions.

2 Historical Findings

From the historical maps provided in the Envirocheck report (included in this Appendix) the site has remained
undeveloped since the earliest available map dated 1878. This earliest map shows a possible depression or mound
approximately 75m x 50m on the northern part of the site, this feature is not represented on later maps. The 1878
map also shows the Clifton Terrace residential area along the southern border of the site and the Riviere residential

and farm site is shown at about 200m east to the site.

The Cahill report (6) provides some information about Clifton Terrace; the western end is shown to have been
developed between 1810 and 1842, while the majority was developed between 1842 and 1877. The eastern end was
developed between 1877 and 1907.

The Cahill report also shows the railway developed along King Georges walk between 1837 and 1907. The historical

maps then show it to be abandoned but it was apparently was reused in WW1 and officially closed in 1934.

On the 1936 and later maps of the Envirocheck report, an area of bungalows (chalets) is shown approximately 200m
north-west of the site. Also on the 1936 map a possible refuse heap is represented at about 150m south west to the
site, along the cliff rising near the Esso tanks site. The same heap is not represented on the next available map of

1965, although from a recent walkover the nearby area was covered by conifers and still used for fly tipping.
The existing cricket ground is shown at approximately 300m west to the site on the 1977 map.

No different features are shown on later maps.

From historic audits published by Wessex Archaeology and included in the Cahill report, ancient artefacts comprising

domestic mesolithic flints and a sacred cinerary urn were found on the south eastern area of the site.

3 Geology

In general there is a paucity of reliable data. The BGS 1:50,000 Solid and Drift Penzance Sheet 351 & 358 (7) show
the higher ground above North Quay, where the proposed development, to consist of Quaternary Blown Sand
overlying the Gramscatho Beds; these are described as well graded turbiditic sandstones in beds up to 2m thick with

interbedded slates.

During the ground investigation carried out by CJ Associates in 2005, trial pits TP531, TP533 and TP534 were
excavated nearby the west border of the site, and boreholes BH504 and BH507 at about 100m from it (see Figure 1
of this Appendix).

Following are the main findings of the ground investigation on the dune area nearby the site of interest.
Made ground

In general the made ground in the dune area is restricted to the top 300mm of material and consists of sand and ash.
However the made ground found on trial pits TP531, TP533 and TP534 nearby the site (see Figure 1) was described
as silty sand and appeared more natural. The thickness of the made ground in these trial pits was between 200mm
and 270mm.

From a site walkover in November 2005 the topsoil within the crop fields was described as sand.
Quaternary Blown Sands (QBS)

The QBS was found in all the trial pits and boreholes close to the site and was described as buff-yellow fine sand. In
pits TP531 and TP533 the maximum proved thickness was 0.24m and 0.274m respectively (till the base of the pits),

but was only 72mm in pit TP534, the closest to the site of interest.
Gramscatho Beds

In general the upper surface of the rock in the dune area shows a typical weathering profile as follows:

. Firm or stiff brown sandy gravelly clay;
] Dense or very dense clayey gravel;
. Intact un-weathered rock consisting of mildly metamorphosed sandstone and shale, with some quartz also

variously described as phyllite, quartzite and slate.

The thickness of the weathered zone varies considerably from being absent to several metres thick.
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Properties of the rock mass in weathered and un-weathered state are described in detail in section 5.5 of the Buro

Happold geotechnical report (1).

In trial pit TP534, on the western border of the site, the upper surface of the Granscatho Beds was found below the
QBS and described as firm brown gravelly clay (0.75m thick) underlain by grey clayey gravel (1.4m thick extending to
the base of the pit).

The top of the un-weathered Granscatho Beds was found at 27.8mOD and 26.14mOD in boreholes BH504 and
BH507 respectively, and at 28.34mOD in trial pit TP534.

Groundwater

The recorded maximum groundwater level in borehole BH507 at 100m west of the site was 17.76m below ground

level.
Geological Hazards

The risk of subsidence and instability due to mining affected areas is low but cannot entirely been ruled out across

the whole territory of Hayle. More information is provided in Buro Happold geotechnical report (1).
The areas close to cliffs (south-eastern and south-western corners) present some risk of landslips.

From the Envirocheck Report, 10-30% of existing houses are above the National Radiological Protection Board

Action Level. This means that full radon protection measures are required.

4 Contaminated Land

The trial pits close to the proposed site showed low levels of contamination when compared with many other zones
of Hayle Harbour. Values of arsenic were between 8.4mg/kg to 41mg/kg, and the SGV limit of 20mg/kg was
exceeded only on samples taken at 0.15m depth. No other contaminants were found on these pits above the

assessment criteria.

A localised peak of contamination was found at 0.5m depth on borehole BH504 (100m west of the site), with levels of
arsenic and zinc being 353mg/kg and 452mg/kg respectively. This value of arsenic was the highest on the whole

Zone 2.

Low levels of contamination were also encountered in groundwater, leachate and gas.

5 Preliminary Contamination Risk Assessment
A preliminary risk assessment was carried out from the relevant desk study and ground investigation data, following

the guidelines included in CIRIA Guide C552: Contaminated Land Risk Assessment. A Guide to Good Practice. The

risk assessment is presented in Tables 1 and 2 below, which respectively take into account the risks during the
construction works and for the future development. The conceptual ground model included as Figure 3 of the main

part of this report should also be referred to.

A risk-based approach is used for the assessment of contamination, requiring identification of a contaminant source,
a receptor and a realistic pathway via which the contaminant may reach the receptor. The key receptors considered

are humans (site end-users and construction workers), building materials, groundwater and surface water.

In order to mitigate the long term risk to final site users from contaminated soil (in particular, arsenic), it’s likely that a
clean capping layer shall be provided to the site, depending on the detected levels of arsenic. Given an arsenic
concentration of 66mg/kg (mean value on the whole Zone 2 - Hill residential), the minimum required thickness would
be 425mm. However, it should be noted that from the historical findings, the whole of the site is expected to be

much less contaminated than other areas of Hayle Harbour.

For construction workers, particularly during the groundworks, adequate personal protective equipment, such as
gloves, should be required in order to avoid skin contact with contaminated material. Additional precautions should
include restriction of eating, drinking and smoking during groundworks. Vigilance should be maintained during

development works for any unusual soil conditions.

The risk posed by groundwater pollution from contaminated soil is deemed to be low, because of the low levels of
contamination found in groundwater and the presence of a “minor” aquifer. The same classification applies to the risk
of groundwater contaminants migrating to the harbour channel. During groundworks, particular care should be
involved in not causing further fracturing during site investigation, especially in presence of liquid contaminants or

free products.

The presence of ground gas in concentrations dangerous to human health is unlikely, given the monitoring data on
nearby boreholes. The development is however within an area where 10-30% of homes are potentially above the

action limit of 200Bg/m3 of radon gas within residential homes.

It is therefore necessary to design all residential properties with full radon protection measures as given in BRE
Report BR 211 (31). This will entail passive venting measures (e.g. a granular layer or voided area beneath ground
floor slabs) supported by a well-detailed and constructed damp proof membrane. Brick lined sumps should also be
constructed beneath each individual private dwelling or at least every 250m2 for larger development footprints.
Dwellings should be monitored post construction to more precisely reflect actual ventilation conditions within
buildings. Where the action level is exceeded small electric fans placed in unobtrusive locations should activate the

radon venting system. Further details are given in the BRE guidance document.
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Table 1: Preliminary Risk Assessment and Conceptual Ground Model — During development works

gas

Source Recept F y Estimated Risk during Comments / Measures
construction -
investigation works*
On site Humans: Hu.manl access to Moderate From the previous ground investigation on nearby zone 2 the mean value of arsenic was above the respective SGVs for residential sites with plant uptake.
contaminated soil by ingestion,
i i dermal contact or
:p;':” ?ggnd - site workers inhalation Personal Protective Equipment should be provided to construction workers during groundworks. Smoking and consumption of food/drinks on site should also be
ade g forbidden during groundworks. Additional precautions should include restriction of eating, drinking and smoking during groundworks. Vigilance should be maintained
during development works for any unusual soil conditions.
A specific site risk assessment should be carried out in accordance with COSHH guidelines
Groundwater Soil contaminants Low The rock is classified as a minor aquifer; although, the bedrock is permeable due to the presence of fractures.
and surface leaching and Possible contaminants are likely to infiltrate and migrate to the harbour, however the risk in the short term is deemed to be low
water migrating through
permeable strata
Human Infiltration of ground Nil No developments are present at the moment, exposure to outdoor gas is likely to be negligible

* Qualitative risk assessment carried out according to the guidelines included in CIRIA Guide C552: Contaminated Land Risk Assessment. A Guide to Good Practice.

Table 2: Preliminary Risk Assessment and Conceptual Ground Model — Future development

attacking concrete

Source Receptor Pathway Estimated risk with no Comments / Measures Estimated risk
mitigation measures * after mitigation
measures *
On site Humans: Hulmanl access to Moderate From the previous ground investigation on nearby zone 2 the mean value of arsenic was above the respective SGVs for residential sites with Low
contaminated soil by ingestion, plant uptake.
topsoil and - final users dermal contact or
K inhalation
made ground - maintenance Given an average arsenic concentration of 66mg/kg (from contamination data on zone 2) a cover layer of clean soil with a minimum thickness
workers of 425mm would be needed according to the BRE guidelines (33), to ensure an acceptable risk to human health even in the long term.
Groundwater Soil contaminants Low The rock is classified as a minor aquifer; although, the bedrock is permeable due to the presence of fractures Low
and surface leaching and Possible contaminants are likely to infiltrate and migrate to the harbour.
water migrating through
permeable strata
Radon Human Infiltration of ground Moderate to High Risk can be mitigated with special design features for buildings such as sub-ventilated floors or others. Post construction monitoring Very low
gas required. Radon protection measures to be activated if radon levels exceed 200 Bq/m3
Ground gas Human / Decay of man-made Low During gas monitoring survey on nearby zone 2, levels of carbon dioxide were found up to 0.8%, much below the BRE action limit of 5%. Very low
Buildings and natural organic Levels of methane were nil.
matter and infiltration
through shallow Gas monitoring survey should be carried out during and after site investigation works.
strata Risk can be mitigated with special design features for buildings such as sub-ventilated floors or others (as per radon)
Contaminated Buildings Aggressive Low The sulphate levels in soil and groundwater samples do not imply any particular risks of chemical attack on concrete Very low
soil and chemicals in The choice of a suitable concrete class will contribute in mitigating this risk
groundwater groundwater

* Qualitative risk assessment carried out according to the guidelines included in CIRIA Guide C552: Contaminated Land Risk Assessment. A Guide to Good Practice
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6 Proposed Ground Investigation

Based on the Conceptual Ground Model and development proposals the proposed ground investigation comprises

the following:

e For master planning 50m square grid of 4.5m deep trial pits in order to investigate the shallow geology and
take samples for contamination testing, for detailed design a closer grid will be required. Targeted trial pits

are recommended in the vicinity of the mound/depression noted on the 1878 map.

e  Cable percussion boreholes with rotary follow on, up to a depth of 20m, in order to assess the deeper
geology and take samples for geotechnical testing. Standpipes should be installed to monitor groundwater

and gas levels and allow suitable water samples to be taken for testing.
The proposed exploratory holes are shown on Figure 1 of this Appendix.
Geotechnical laboratory testing suite should include:
e Index Tests on soil samples: moisture content, Atterberg limits, particle size distribution;
e Triaxial and consolidation tests (only for the upper weathered cohesive surface of the Gramscatho Beds);
e Compaction related tests;
e Rock tests: unconfined compression, point load index, tensile strength;
e BRE SD1 sulphate assessment (see attached laboratory schedule);

The contamination testing suites for soil, groundwater and leachate are included below in Tables 3-6.

Table 3 Soils General Suite

Beryllium ICP, AAS/GFAAS 1mg/kg
Cadmium ICP, AAS 0.5mg/kg MCERTS standard for all
Chromium ICP (preferred), AAS 5mg/kg determinands
Copper ICP, AAS 5mg/kg
Lead ICP, AAS 5mg/kg
Mercury Analysed on a separate digest - BS ISO 16772:2004 1mgrkg
Nickel ICP, AAS 5mg/kg
Selenium HGAAS, HGAFS 5mg/kg
Zinc ICP, AAS 5mg/kg

Table 4 BRE SD1 Suite:
SD1 basic Determinand Detection Limit Performance
determinands

. Acid soluble sulphate as SO4, water | Acid soluble, MCERTS Standard

Methods used to bein | go|yple sulphate (2:1 extract) as 0.05%
accordance with Table | gog (50mg/kg)

A1 of BRE Special
Digest 1: Part 1: 2003

Extraction to BS 7755: Part 3:
Section 3.11: Section 4 and 5.
Measurement: Gravimetry, turbidity,
colorimetry, ion chromatography, or
equivalent method.

Water soluble,
0.01 g/l

5% relative on extract, 20% on sample,
on air-dried sample

pH (2.5:1 extract), BS7755:Part 3:
Section 3.2:1995.

1 to 13 pH units,

to 0.1 pH

+0.2 pH units, on air-dried sample

Table 5: Leachate General Suite

Determinand Preferred Method Detection | Performance
Limit
Moisture Content of BS 7755: Part 3: Section 3.1: 1994 0.5% Precision: 5% relative,
soil (as received or absolute on air-dried, ground
after air drying) sample
Stone content Report percentage by weight of stones removed from the Precision: 0.1% on air
sample prior to analysis — BS 7755-3.5:1995 dried sample
Soil Organic Matter Report Soil Organic Matter content (SOM) 0.1%
Fraction of organic Report Fraction of organic carbon, foc 0.001
carbon/Total
Organic Carbon.
Metals, as below Extraction using Aqua Regia to BS 7755: Part 3: Section Varies, see
3.9: 1995 below
Determination to BS 7755-3.13:1998 (cadmium,
chromium,cobalt, copper, lead, managanese, nickel & zinc)
Antimony ICP, AAS, HGAAS 1mg/kg
Arsenic ICP, HGAAS 5mg/kg

Determinand Preferred Method Detection Precision
Limit

Preparation of “NRA Leaching test method for the assessment of n/a Sample as

Leachate” contaminated land, Interim Guidance, NRA (1994) received

Electrical The measurement of Electrical Conductivity and the | EC 100uS/cm | EC 20uS/cm

Conductivity and pH laboratory determination of pH value of natural, pH readable to | pH 0.2 pH
treated and waste waters, 1978 0.1 pH units units

Metals, as below Inductively coupled plasma/Flame atomic Varies, see 5% relative
absorption. below

Arsenic (Graphite furnace AAS, Hydride generation AAS, or | 0.005mg/I

Antimony Atomic fluorescence spectrometry may be 0.005mg/I

Beryllium specified where greater accuracy is required.) 0.005mg/I

Cadmium 0.005mg/I

Chromium 0.005mg/I

Copper 0.005mg/I

Lead 0.005mg/I|

Mercury 0.0001mg/I

Nickel 0.01mg/I

Selenium 0.005mg/I

Zinc 0.005mg/I

Sulphate as SO Sulphate in waters, effluents and solids (2- Edition) 10mg/I 5% relative
1988

Sulphide Sulphide in waters and effluents (Tentative 0.5mg/I 5% relative
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methods) 1983

Polycyclic Extraction: The determination of Polynuclear Aromatic 0.01ng/I 15% relative
Aromatic Hydrocarbons in Waters (Additional Methods) 1997 individual,
Hydrocarbons | Measurement: GC MS 1ug/l total
(USEPA 16)

Report:

e Individual PAHs in pg/I.

e Total PAHs in pg/l.
Total Organic Various methods allowable For non-
Carbon purgeable OC

1mg/|

Chemical Chemical Oxygen Demand (Dichromate Value) of polluted and 10mg/I 10% relative

Oxygen Demand

waste waters, 1986 (Second Edition)

Chloride Chloride in waters, sewage and effluents, 1981 5mg/| 5% relative
Ammoniacal Nitrogen | Ammonia in waters 1981. 0.5mg/| 5% relative
Total Cyanide Cyanide in waters, sewage and effluents, 1988 0.05mg/I 10% relative
Total Organic Carbon | Various methods allowable For non-
purgeable OC
1mg/I
Chemical Oxygen Chemical Oxygen Demand (Dichromate Value) of 10mg/I 10% relative
Demand polluted and waste waters, 1986 (Second Edition)
Total petroleum GC FID 10pg/I 10% relative
hydrocarbons as With reporting
Diesel range organics of TPH, DRO,
and mineral oils, and mineral oils,
petrol range organics PRO, BTEX
(BTEX and MTBE not and MTBE
requested for
leachate samples)
Table 6: Waters General Suite
Determinand | Preferred Method Detection Precision
Limit
Electrical The measurement of Electrical Conductivity and the laboratory EC 100uS/cm EC 20uS/cm
Conductivity determination of pH value of natural, treated and waste waters, pH readable to pH 0.2 pH units
and pH 1978 0.05 pH units
Metals, as Inductively coupled plasma/Flame atomic absorption. Varies, see 5% relative
below (Graphite furnace AAS, Hydride generation AAS, or Atomic below
fluorescence spectrometry may be specified where greater
accuracy is required.)
Arsenic 5ug/l
Antimony 5ug/l
Beryllium 50ug/|
Cadmium 0.5ug/l
Chromium 5ug/l
Copper Sug/l
Lead 5ug/l
Mercury 0.1pg/l
Nickel 10ug/l
Selenium 5ug/l
Tin 50ug/|
Zinc Sug/l
Sulfate as SO4 Sulphate in waters, effluents and solids (2" Edition) 1988 10mg/| 5% relative
Sulfide Sulphide in waters and effluents (Tentative methods) 1983 0.5mg/| 5% relative
Chloride Chloride in waters, sewage and effluents, 1981 5mg/I 5% relative
Ammoniacal Ammonia in waters 1981. 0.5mg/I 5% relative
Nitrogen
Total Cyanide Cyanide in waters, sewage and effluents, 1988 50ug/| 10% relative
Total petroleum | GC FID 10ug/l 10% relative
hydrocarbons as With reporting of
Diesel range TPH, DRO,
organics and mineral oils,
mineral oils, and PRO, BTEX and
petrol range MTBE
organics
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Ordnance Survey Plan 3

The historical maps shown were reproduced from maps predominantly held at the scale adopted for England, Wales and
Scotland in the 1840's. In 1854 the 1:2,500 scale was adopted for mapping urban areas and by 1896 it covered the
whole of what were considered to be the cultivated parts of Great Britain. The published date given on the right is

often some years later than the surveyed date. Before 1938, all OS maps were based on the Cassini Projection, with
independent surveys of a single county o group of counties, giving rise to significant inaccuracies in outlying areas.
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Additional SIMs 1

The SIM cards (Ordnance Survey's “Survey of Information an Microfilm’) are further, minor editions of mapping which
were produced and published in between the main editions as an area was updated. They date from 1947 to 1991, and
contain detailed information on buildings, roads and land-use. These maps were produced at both 1:2,500 and 1:1,250
scales.
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Additional SIMs 2

The SIM cards (Ordnance Survey's “Survey of Information an Microfilm’) are further, minor editions of mapping which
were produced and published in between the main editions as an area was updated. They date from 1947 to 1991, and
contain detailed information on buildings, roads and land-use. These maps were produced at both 1:2,500 and 1:1,250
scales.
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Additional SIMs 3

The SIM cards (Ordnance Survey's “Survey of Information an Microfilm’) are further, minor editions of mapping which
were produced and published in between the main editions as an area was updated. They date from 1947 to 1991, and
contain detailed information on buildings, roads and land-use. These maps were produced at both 1:2,500 and 1:1,250
scales.
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Additional SIMs 4

The SIM cards (Ordnance Survey's “Survey of Information an Microfilm’) are further, minor editions of mapping which
were produced and published in between the main editions as an area was updated. They date from 1947 to 1991, and
contain detailed information on buildings, roads and land-use. These maps were produced at both 1:2,500 and 1:1,250
scales.
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Additional SIMs 5

The SIM cards (Ordnance Survey's “Survey of Information an Microfilm’) are further, minor editions of mapping which
were produced and published in between the main editions as an area was updated. They date from 1947 to 1991, and
contain detailed information on buildings, roads and land-use. These maps were produced at both 1:2,500 and 1:1,250
scales.
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Large-Scale National Grid Data 1
“Large Scale National Grid Data' superseded SIM cards (Ordnance Survey's ‘Survey of Information on Microfilm') in
1992, and continued to be produced until 1999. These maps were the fore-runners of digital mapping and so provide
detailed information on houses and roads, but tend to show less topographic features such as vegetation.

These maps were produced at both 1:2,500 and 1:1,250 scales.
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Large-Scale National Grid Data 2
“Large Scale National Grid Data' superseded SIM cards (Ordnance Survey's ‘Survey of Information on Microfilm') in
1992, and continued to be produced until 1999. These maps were the fore-runners of digital mapping and so provide
detailed information on houses and roads, but tend to show less topographic features such as vegetation.

These maps were produced at both 1:2,500 and 1:1,250 scales.
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Ordnance Survey County Series 1

The historical maps shown were reproduced from maps predominantly held at the scale adopted for England, Wales and
Scotland in the 1840's. In 1854 the 1:2,500 scale was adopted for mapping urban areas; these maps were used to update
the 1:10,560 maps. The published date given on the right therefore is often some years later than the surveyed date.
Before 1938, all OS maps were based on the Cassini Projection, with independent surveys of a single county or group
of counties, giving rise to significant inaccuracies in outlying areas.

In the late 1940's, a Provisional Edition was produced, which updated the 1:10,560 mapping from a number of sources.
The maps appear unfinished - with all military camps and other strategic sites removed. These maps were initially
overprinted with the National Grid. In 970, the first 1:10,000 maps were produced using the Transverse Mercator
Projection. The revision process continued until recently, with new editions appearing every 10 years or so

for urban areas.
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Ordnance Survey County Series 2

The historical maps shown were reproduced from maps predominantly held at the scale adopted for England, Wales and
Scotland in the 1840's. In 1854 the 1:2,500 scale was adopted for mapping urban areas; these maps were used to update
the 1:10,560 maps. The published date given on the right therefore is often some years later than the surveyed date.
Before 1938, all OS maps were based on the Cassini Projection, with independent surveys of a single county or group
37400 of counties, giving rise to significant inaccuracies in outlying areas.

37600

In the late 1940's, a Provisional Edition was produced, which updated the 1:10,560 mapping from a number of sources.
The maps appear unfinished - with all military camps and other strategic sites removed. These maps were initially
overprinted with the National Grid. In 970, the first 1:10,000 maps were produced using the Transverse Mercator
Projection. The revision process continued until recently, with new editions appearing every 10 years or so

37400 for urban areas.
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Ordnance Survey County Series 3

The historical maps shown were reproduced from maps predominantly held at the scale adopted for England, Wales and
Scotland in the 1840's. In 1854 the 1:2,500 scale was adopted for mapping urban areas; these maps were used to update
the 1:10,560 maps. The published date given on the right therefore is often some years later than the surveyed date.
Before 1938, all OS maps were based on the Cassini Projection, with independent surveys of a single county or group
37400 of counties, giving rise to significant inaccuracies in outlying areas.

37600

In the late 1940's, a Provisional Edition was produced, which updated the 1:10,560 mapping from a number of sources.
The maps appear unfinished - with all military camps and other strategic sites removed. These maps were initially
overprinted with the National Grid. In 970, the first 1:10,000 maps were produced using the Transverse Mercator
Projection. The revision process continued until recently, with new editions appearing every 10 years or so

37400 for urban areas.
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Ordnance Survey Plan 1

The historical maps shown were reproduced from maps predominantly held at the scale adopted for England, Wales and

Scotland in the 1840's. In 1854 the 1:2,500 scale was adopted for mapping urban areas; these maps were used to update

the 1:10,560 maps. The published date given on the right therefore is often some years later than the surveyed date.

Before 1938, all OS maps were based on the Cassini Projection, with independent surveys of a single county or group

of counties, giving rise to significant inaccuracies in outlying areas.

In the late 1940's, a Provisional Edition was produced, which updated the 1:10,560 mapping from a number of sources.

S0 400 The maps appear unfinished - with all military camps and other strategic sites removed. These maps were initially
overprinted with the National Grid. In 1970, the first 1:10,000 maps were produced using the Transverse Mercator

Projection. The revision process continued until recently, with new editions appearing every 10 years or so

for urban areas.
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The historical maps shown were reproduced from maps predominantly held at the scale adopted for England, Wales and

Scotland in the 1840's. In 1854 the 1:2,500 scale was adopted for mapping urban areas; these maps were used to update

the 1:10,560 maps. The published date given on the right therefore is often some years later than the surveyed date.

Before 1938, all OS maps were based on the Cassini Projection, with independent surveys of a single county or group

of counties, giving rise to significant inaccuracies in outlying areas.

In the late 1940's, a Provisional Edition was produced, which updated the 1:10,560 mapping from a number of sources.

S0 400 The maps appear unfinished - with all military camps and other strategic sites removed. These maps were initially
overprinted with the National Grid. In 1970, the first 1:10,000 maps were produced using the Transverse Mercator

Projection. The revision process continued until recently, with new editions appearing every 10 years or so

for urban areas.
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The historical maps shown were reproduced from maps predominantly held at the scale adopted for England, Wales and

Scotland in the 1840's. In 1854 the 1:2,500 scale was adopted for mapping urban areas; these maps were used to update

the 1:10,560 maps. The published date given on the right therefore is often some years later than the surveyed date.

Before 1938, all OS maps were based on the Cassini Projection, with independent surveys of a single county or group

of counties, giving rise to significant inaccuracies in outlying areas.

In the late 1940's, a Provisional Edition was produced, which updated the 1:10,560 mapping from a number of sources.

S0 400 The maps appear unfinished - with all military camps and other strategic sites removed. These maps were initially
overprinted with the National Grid. In 1970, the first 1:10,000 maps were produced using the Transverse Mercator

Projection. The revision process continued until recently, with new editions appearing every 10 years or so

for urban areas.

ORDNANCE SURVEY PLAN
Published 1979
Source map scale - 1:10,000

37200 37200

37000 37000

\ // Date(s) of Publication 1sof21

36800 36800
la QOrdnance

5% Wl ANDMARK

Licensea Pariner Information Group

[ cromn copyrisns snd Tanamars Tnformation Group Timited 2005, A1 Rights Reserved]

154600 154800 155000 155200 155400 155600 155800 156000 156200 156400 156600 156800 157000 157200
Produced by Landmark Information Group Limited. Tel: 0870 850 6670 Fax: 0870 850 6671




154600 154800 155000 155200 155400 155600 155800 156000 156200 156400 156600 156800 157000 157200

¥ Envirocheck

CLIENT DETAILS Envirocheck Order No. EC14844101_1_1
t

—_— a1-0ct200 15:03)
/ \ Customer Ref: Mr P Donati,0078382006
Buro Happold

Camden Mill Lower Bristol Road

39200 39200

Bath
39000 39000 BA2 3DQ
SITE DETAILS Grid Reference 155910 38030
Camden Mill
Lower Bristol Road
38800 38800 Bath
Somerset BA2 3DQ
. Iistorical Map Legend
Chalk Fit, ) Non-coniferous
— ~ s s
{::j;: Clay Pit, - =2 ¢ L3 Tees 47 7T Bracken
38600 38600 or Quarry AT
= Gravel Pit Coniferous
o HTAVE ﬁ N $ Trees wvirr., Heath
38400 38400 Sand Pit fo~ Scrub vot e, Rough
Grassland
- Lake, Loch
- . G2 or Pond
7 > Disused Pit Fylon W7, Reeds
~o - orQuary _ _“q_ _ i
38200 38200 Electricity
\,\ Transmission . ;. Sallings
— Line

— 1 e Marsh

38000 38000
\/ Sand
Cutting__ Embankment .., ...
37800 37800
37600 37600
Ordnance Survey Plan 2

The historical maps shown were reproduced from maps predominantly held at the scale adopted for England, Wales and

Scotland in the 1840's. In 1854 the 1:2,500 scale was adopted for mapping urban areas; these maps were used to update

the 1:10,560 maps. The published date given on the right therefore is often some years later than the surveyed date.

Before 1938, all OS maps were based on the Cassini Projection, with independent surveys of a single county or group

of counties, giving rise to significant inaccuracies in outlying areas.

In the late 1940's, a Provisional Edition was produced, which updated the 1:10,560 mapping from a number of sources.

S0 400 The maps appear unfinished - with all military camps and other strategic sites removed. These maps were initially
overprinted with the National Grid. In 1970, the first 1:10,000 maps were produced using the Transverse Mercator

Projection. The revision process continued until recently, with new editions appearing every 10 years or so

for urban areas.
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The historical maps shown were produced from the Ordnance Survey's 1:10,000 colour raster mapping. ‘These maps are
derived from Landplan © which replaced the old 1:10,000 maps originally published in 1970.

The data is highly detailed showing buildings, fences and field boundaries as well as all roads, tracks and paths.
Road names are also included together with the relevant road number and classification. Boundary information
depiction includes county, unitary authority, district, civil parish and constituency.
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- Map Details
Ordnance Survey County Series Published 1878 to 1879 Q)
County Mapsheet Scale Year
Cornwall & Isles Of Scilly 062_13 1:2,500 1878
Cornwall & Isles Of Scilly 069_01 1:2,500 1879
Ordnance Survey County Series Published 1908 2)
County Mapsheet Scale Year
Cornwall & Isles Of Scilly 062_13 1:2,500 1908
Cornwall & Isles Of Scilly 069 01 1:2,500 1908
Ordnance Survey County Series Published 1936 3
County Mapsheet Scale Year
Cornwall & Isles Of Scilly 062_13 1:2,500 1936
Cornwall & Isles Of Scilly 069 01 1:2,500 1936
Ordnance Survey Plan Published 1964 to 1965 (1)
National Grid Series Mapsheet Scale Year
Ordnance Survey Plan SW5537 1:2,500 1964
Ordnance Survey Plan SW5538 1:2,500 1964
Ordnance Survey Plan SW5637 1:2,500 1965
Ordnance Survey Plan SW5638 1:2,500 1965
Ordnance Survey Plan Published 1970 to 1977 2)
National Grid Series Mapsheet Scale Year
Ordnance Survey Plan SW5637 1:2,500 1977
Ordnance Survey Plan SW5638 1:2,500 1970
Ordnance Survey Plan Published 1989 to 1990 3
National Grid Series Mapsheet Scale Year
Ordnance Survey Plan SW5637 1:2,500 1990
Ordnance Survey Plan SW5638 1:2,500 1989

A Landmark Information Group Service
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- Map Details
Additional SIMs Published 1964 to 1987 Q)
National Grid Series Mapsheet Scale Year
Ordnance Survey Plan SW5537 1:2,500 1964
Ordnance Survey Plan SW5538 1:2,500 1987
Ordnance Survey Plan SW5637 1:2,500 1977
Ordnance Survey Plan SW5638 1:2,500 1987
Additional SIMs Published 1981 to 1994 2)
National Grid Series Mapsheet Scale Year
Ordnance Survey Plan SW5537 1:2,500 1989
Ordnance Survey Plan SW5637 1:2,500 1981
Ordnance Survey Plan SW5638 1:2,500 1994
Additional SIMs Published 1986 3)
National Grid Series Mapsheet Scale Year
Ordnance Survey Plan SW5637 1:2,500 1986
Additional SIMs Published 1989 4)
National Grid Series Mapsheet Scale Year
Ordnance Survey Plan SW5637 1:2,500 1989
Additional SIMs Published 1992 (5)
National Grid Series Mapsheet Scale Year
Ordnance Survey Plan SW5637 1:2,500 1992
Large-Scale National Grid Data Published 1995 Q)
National Grid Series Mapsheet Scale Year
Ordnance Survey Plan SW5537 1:2,500 1995
Ordnance Survey Plan SW5538 1:2,500 1995
Ordnance Survey Plan SW5637 1:2,500 1995
Ordnance Survey Plan SW5638 1:2,500 1995

A Landmark Information Group Service
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" Map Details
Large-Scale National Grid Data Published 1995 2)
National Grid Series Mapsheet Scale Year
Ordnance Survey Plan SW5537 1:2,500 1995
Ordnance Survey Plan SW5538 1:2,500 1995
Ordnance Survey Plan SW5637 1:2,500 1995
Ordnance Survey County Series Published 1888 to 1890 (1)
County Mapsheet Scale Year
Cornwall & Isles Of Scilly 062_SW 1:10,560 1888
Cornwall & Isles Of Scilly 069 NW 1:10,560 1890
Ordnance Survey County Series Published 1908 2)
County Mapsheet Scale Year
Cornwall & Isles Of Scilly 062_SW 1:10,560 1908
Cornwall & Isles Of Scilly 069_NW 1:10,560 1908
Ordnance Survey County Series Published 1938 3
County Mapsheet Scale Year
Cornwall & Isles Of Scilly 062_SW 1:10,560 1938
Cornwall & Isles Of Scilly 069 _NW 1:10,560 1938
Ordnance Survey Plan Published 1963 Q)
National Grid Series Mapsheet Scale Year
Ordnance Survey Plan SWA53NE 1:10,560 1963
Ordnance Survey Plan SW53NW 1:10,560 1963
Ordnance Survey Plan Published 1970 2)
National Grid Series Mapsheet Scale Year
Ordnance Survey Plan SW53NW 1:10,560 1970
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Date: 21st-Oct-2005

Ordnance Survey Plan Published 1979 Q)
National Grid Series Mapsheet Scale Year
Ordnance Survey Plan SW53NE 1:10,000 1979
Ordnance Survey Plan Published 1987 to 1989 2
National Grid Series Mapsheet Scale Year
Ordnance Survey Plan SW53NE 1:10,000 1989
Ordnance Survey Plan SW53NW 1:10,000 1987
10K Raster Mapping Published 2000 Q)
National Grid Series Mapsheet Scale Year
Ordnance Survey Plan SWS53NE 1:10,000 2000
Ordnance Survey Plan SW53NW 1:10,000 2000
Currently we do not have agreement with Ordnance Survey to provide Large Scale National Grid Data from 1996 onwards.
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LANDMARK TERMS AND CONDITIONS

Definitions

"Account" means the credit account established by a

Member with Landmark.

"Agreement" means the agreement between Ourselves

created by Your acceptance of these Terms.

"Authorised Reseller" means an agent or reseller of

Landmark whom Landmark has duly appointed to resell its

Reports and Services.

"Client" means the individual or organisation to whom You

provide professional services and/or Your professional

advisors where applicable.

"Content" means any data, computing and information

services and software, and other content and documentation

or support materials and updates included in and/or
supplied by or through the Websites, in Reports or Services
or in any other way by Landmark and shall include

Landmark developed and Third Party Content.

"Designated Users" means individuals appointed by

Members to transact across the Member's Account.

"Intellectual Property Rights" means all forms of

intellectual property or protective rights recognised in law.

"Member" means the person, firm or organisation who

establishes and/or uses the Account.

"Order" means the request for Services from Landmark by

You.

"Property Site" means a land site on which a Member

requests Landmark provide either a Report or any other

Service.

References to"We", "Us" and "Our" are references to

Landmark Information Group Limited ("Landmark"), whose

registered office is 7 Abbey Court, Eagle Way, Exeter, EX2

7HY. Where You are not ordering the Services directly from

Landmark, but from an Authorised Reseller, references to

“Landmark" or "We", "Us" and "Our" shall be construed so

as to mean either Landmark and/or the Authorised Reseller

as the context shall indicate.

References to "You/Your/Yourself" refer to the contracting

party who places an Order with Landmark and for whom the

Services are to be provided by Landmark.

"Report" includes any information that Landmark supplies

to You including all reports, services, datasets, software or

information contained in them.

"Services" means the provision of any service by Landmark

pursuant to these Terms which at the sole discretion of

Landmark, may be time limited, for the purposes of

evaluation only, offer reduced functionality, offer limited

access to the Content, or be free of charge including but not
limited to the report(s), data, information or other services
undertaken by Landmark.

"Landmark Fees" means any charges levied by Landmark

for Services provided to You

"Suppliers" means any organisation who provides data or

information of any form to Landmark.

"Terms" means these Terms and Conditions.

"Third Party Content" means the services, software,

information and other content or functionality provided by

third parties and linked to or contained in the Services.

"Websites" means websites hosted by Landmark and

includes the Content and any report, service, document,

data-set, software or information contained therein, derived
there from or thereby.

1. Terms and Conditions

a. These Terms govern the relationship between You and
Landmark whether You are an unregistered visitor to the
Website or a registered Member purchasing Landmark
products or Services from Landmark.

b. Where these Terms are not expressly accepted by You
they will be deemed to have been accepted by You, and
You agree to be bound by these Terms when You place
any Order, or pay for any Services provided or Reports
ordered.

c. If the person communicating with Landmark is an
Authorised Reseller, they must ensure that You agree to
these Terms.

d. The headings in these Terms are for convenience only
and shall not affect the meaning or interpretation of any
part of these Terms.

e. We may modify these Terms, and may discontinue or
revise any or all other aspects of the Services at our
sole discretion, with immediate effect and without prior
notice. Any amendment or variation to these Terms
shall be posted on our Websites. Continued use of the
Services by You shall be deemed an acceptance by
You to be bound by any such amendments to the
Terms.

f. Landmark reserves the right to refuse to supply
Services to You or any other potential client without
notice or reason.

2. Reports

Whilst Landmark will use reasonable care and skill in

providing the Services to You the Services are provided on

the express basis that You acknowledge and agree to the
following:-

a. The information and data supplied in the Services are
derived from publicly available records and other third
party sources and Landmark does not warrant the
accuracy or completeness of such information or data;
and

b. The information and data supplied in the Services are

derived solely from those sources specifically cited in the
Report Landmark does not claim that these sources
represent an exhaustive or comprehensive list of all sources

that might be consulted; and i

c.

d.

f.

g.

Landmark does not guarantee that all past or current
land uses or features will be identified in the Report; and
The Services provided by Landmark are professional
business to business services and not intended for use j.
or interpretation by persons other than professional
persons skilled in the use of property and environmental
information; and
Landmark shall not be responsible for error or
corruption in the Report resulting from inaccuracy or
omission in primary or secondary information and data, k.
inaccurate processing of information and data by third
parties, computer malfunction or corruption of data
whilst in the course of conversion, geo-coding,
processing by computer or electronic means, or in the 4.
course of transmission by telephone or other a.
communication link, or printing.
Landmark reserves the right, without limitation, to
change the Reports or Services on offer at any time.
Intellectual Property b.
You acknowledge that all Intellectual Property Rights in
the Report and Services are and shall remain owned by c.
either Landmark or our Suppliers and nothing in these
Terms purports to transfer, assign or grant any rights to
You in respect of the Intellectual Property Rights. d.
Subject to clause 6.f, You are entitled to make the
following use of the Services and Reports subject
always to these Terms and You may, without further
charge, make the Report or Services available to;
i. any person who purchases the whole of the
Property Site,
ii. any person who provides funding secured on the
whole of the Property Site,
iii. any person for whom You act in a professional or
commercial capacity, and
iv. any person who acts for You in a professional or
commercial capacity.
Accordingly Landmark shall have the same duties and
obligations to those persons in respect of the Services
as it has to You. e.
Each of those persons referred to in Clause 3.b. shall
have the benefit and the burden of Your rights and
obligations under these Terms. The limitations of f.
Landmark's liability as set out in Clause 6 shall apply.
The Report is to be used solely for the benefit of You
and Your Client and such persons as are set out in
Clause 3.b, and Landmark excludes all liability to all
other persons unless Landmark has expressly agreed in
writing to the assignment of the benefit of the Report
and has been paid Landmark's reasonable fees for so
doing.
All parties given access to the Services agree that they
will treat as strictly private and confidential the Services
and all information which they obtain from the Services
and shall restrict any disclosure to employees or
professional advisors to enable the relevant party to
conduct its internal business The requirement in this 5.
clause to treat the Services as confidential shall include a.
a requirement to maintain adequate security measures
to safeguard the Services from unauthorised access,
use or copying.
Each recipient of the Services agrees (and agrees it will
cause its employees, agents or contractors who may
from time to time have access to the Services to agree)
it will not, except as permitted herein or by separate
agreement with Landmark:-
i. effect or attempt to effect any modification, merger
or change to the Service, nor permit any other
person to do so; or
ii. copy, use, market, re-sell, distribute, merge, alter,
add to or carry on any redistribution, reproduction,
translation, publication, reduction to any electronic
medium or machine readable form or commercially
exploit or in any other way deal with or utilise or
(except as expressly permitted by applicable law)
reverse engineer, decompile or disassemble the
Services, Reports, Content or Website; or
iii. remove, alter or in any way change any trademark
or proprietary marking in any element of the
Services and You acknowledge the ownership of the
Content is as per this Clause, where such Contentis b.
incorporated or used into Your own documents,
reports, systems or services whether or not these
are supplied to any third party.
iv. create any product which is derived directly or
indirectly from the data contained in the Services c.
You shall acknowledge the ownership of the Content
where such is incorporated into Your own documents,
reports, systems or services whether or not these are
supplied to any third party. 6.
You are permitted to make five copies of any Report, a.
but are not authorised to re-sell the Report, any part
thereof or any copy thereof unless you are an
Authorised Reseller. Further copies may not be made in

whole or in part without the prior written permission of
Landmark who shall be entitled to make a charge for each
additional copy.

You hereby agree to fully indemnify Landmark against
any claim losses or other damages suffered by
Landmark as a result any breach by any recipient of the
Services of these Terms.
You agree that You will comply with any reasonable
instructions that We may give from time to time with
regard to the use of the Intellectual Property Rights,
including but not limited to acknowledging that the
Services and Reports are confidential to You, Your
Client or the persons set out in Clause 3.b.
The mapping contained in any Services is protected by
Crown Copyright and must not be used for any purpose
outside the context of the Services or as specifically
provided by these Terms.
Charges
Landmark may grant You a credit limit in order to allow
You to transact with it or set up an Account and
reserves the right to withdraw any such credit limit at
any time without prior notice.
You are fully responsible for all charges that accumulate
on Your Account.
VAT at the prevailing rate shall be payable in addition to
the Landmark Fees. You shall pay any other applicable
indirect taxes related to Your use of the Services.
An individual or a monthly invoice showing all Orders
created will be generated subject to these Terms. You
will pay the Landmark Fees at the rates set out in
Landmark’s or its Authorised Reseller's invoice. The
Landmark Fees are payable in full within 28 days
without deduction, counterclaim or set off. You
acknowledge that time is of the essence with respect to
the payment of such invoices. Non-payment of
Landmark Fees may, at Our sole discretion result in
Landmark terminating or limiting the use of Your
Account and its provision of Services to You. Landmark
reserve the right to amend the Landmark Fees from
time to time and the Services will be charged at the
Landmark Fee applicable at the date on which the
Service is ordered.
We may charge interest on late payment at a rate equal
to 8% per annum above the base lending rate of
National Westminster Bank plc.
Landmark or its Authorised Reseller shall not be obliged
to invoice any party other than You for the provision of
Services, but where Landmark or its Authorised
Reseller does so invoice any third party at Your request,
and such invoice is not accepted or remains unpaid,
Landmark or its Authorised Reseller shall have the
option at any time to cancel such invoice and invoice
You direct for such Services. Where Your order
comprises a number of Services or severable elements
within any one or more Services, any failure by
Landmark or its Authorised Reseller to provide an
element or elements of the Services shall not prejudice
Landmark’s or its Authorised Reseller's ability to require
payment in respect of the Services delivered to You
Termination
Landmark may suspend or terminate Your rights under
these Terms without any liability to You with immediate
effect if at any time:-
i.  You fail to make any payment due in accordance
with Clause 4;
ii. You repeatedly breach or commit or cause to be
committed any material breach of these Terms; or
iii. You commit a breach and You fail to remedy the
breach within 7 days of receipt of a written notice to
do so Landmark may remedy the breach and
recover the costs thereof from You, or
iv. You commit an act of bankruptcy or insolvency, are
unable to pay Your debts as or when they fall due or
make any composition or arrangement with Your
creditors, or go into liquidation whether voluntary or
compulsory, or if any order is made or a resolution
is passed for Your winding up (except for the
purpose of a solvent amalgamation or
reconstruction), or if You cease or prepare to cease
trading, or if You suffer the appointment of a
receiver, administrative receiver, administrator or
similar officer over the whole or part of any of Your
assets.
If Your rights are terminated under this Clause and You
have made an advance payment We will refund You a
reasonable proportion of the balance as determined by
Us in relation to the value of Services previously
purchased.
We may suspend the Agreement between You and
Landmark for an indefinite period without notice and at
any time if in Our opinion You are in breach of any of the
provisions of these Terms.
Liability
We provide warranties and accept liability only to the
extent stated in this Clause 6.
Nothing in these Terms excludes either party's liability
for death or personal injury caused by that party's



negligence or willful default.

c.

As most of the information contained in the Services is
provided to Landmark by others, Landmark cannot
control its accuracy or completeness, nor is it within the
scope of Landmark's Services to check the information
on the ground. Accordingly, subject to clause 6b,
Landmark will only be liable to You for any loss or
damage caused by its negligence or wilful default and
neither Landmark nor any person providing information
contained in any Services shall in any other
circumstances be liable for any inaccuracies, faults or
omissions in the Services nor shall Landmark have any
liability if the Services are used otherwise than in
accordance with these Terms.

Save as precluded by law, Landmark shall not be liable

for any indirect or consequential loss, damage or

expenses (including loss of profits, loss of contracts,
business or goodwill) howsoever arising out of any
problem, event, action or default by Landmark or any
indirect or consequential loss of any nature whatsoever
or for any physical damage to or loss of Your tangible
property, any other direct loss, damage, cost or expense
of any kind or any indirect or consequential loss,
damage, cost or expense of any kind, whether any of
the above arise under contract, tort (including
negligence), an indemnity or contribution or otherwise.

In any event, and notwithstanding anything contained in

these Terms, Landmark's liability in contract, tort

(including negligence or breach of statutory duty) or

otherwise howsoever arising by reason or in connection

with this Contract (except in relation to death or
personal injury) shall be limited to an aggregate amount
not exceeding £1 million if the complaint is in relation to

a Report on residential property and an amount not

exceeding £10 million in respect of any other Report or

Service purchased from Landmark except in so far as

Landmark will not be liable for any defect, failure or

omission relating to Services that is not notified to

Landmark within six months of the date of the issue

becoming apparent and in any event, within one year of

the date of the Report if the complaint is in relation to a

Report on residential property and within six years of

the date of the Report in respect of any other Report or

Service. Where any claim relates to either a part of the

Services that is not chargeable or if You have been in

breach of any part of these Terms Landmark's liability

shall be limited to £1,000

No person may rely on the Report more than 12 months

after its original date.

You acknowledge that:-

i.  You shall have no claim or recourse against any
Third Party Content supplier nor any of our other
Suppliers. You will not in any way hold us
responsible for any selection or retention of, or the
acts of omissions of Third Party Content suppliers or
other Suppliers (including those with whom We
have contracted to operate various aspects or parts
of the Service) in connection with the Services (for
the avoidance of doubt Landmark is not a Third
Party Content supplier). Landmark does not promise
that the supply of the Services will be uninterrupted
or error free or provide any particular facilities or
functions, or that the Content will always be
complete, accurate, precise, free from defects of
any other kind, computer viruses, software locks or
other similar code although Landmark will use
reasonable efforts to correct any inaccuracies within
a reasonable period of them becoming known to us;

ii. Landmark's only obligation is to exercise the

reasonable skill and care in providing

environmental property risk information to persons
acting in a professional or commercial capacity and

You hereby acknowledge that You are such a

person;

no physical inspection of the Property Site reported

on is carried out as part of any Services offered by

Landmark and as such We do not warrant that all

land uses or features whether past or current will be

identified in the Services and the Services do not
include any information relating to the actual state or
condition of any Property Site nor should they be
used or taken to indicate or exclude actual fitness or
unfitness of a Property Site for any particular
purpose nor should it be relied upon for determining
saleability or value or used as a substitute for any
physical investigation or inspection;

iv. You should carefully inspect the Property Site, and
take any other advice that would be reasonably
prudent to do prior to making any decision about the
Property Site to which any Report or Service relates
and not rely exclusively on the Report or any other
Landmark Services in terms of valuing the Property
Site;

v. Landmark will not be held liable in any way if a
Report on residential property is used for
commercial property or more than the one
residential property for which it was ordered;

=

vi. the Services have not been prepared to meet Your
or anyone else's individual requirements; that You
assume the entire risk as to the suitability of the
Services and waive any claim of detrimental
reliance upon the same; and You confirm You are
solely responsible for the selection or omission of
any specific part of the Content;

You shall be solely responsible for maintaining the

confidentiality of Your passwords (including Your

Designated Users' password(s)) and You will notify

us immediately that You become aware of any

unauthorised access to, use or copying of any part
of Services or document or report derived or
downloaded there from by anyone;

You must observe and comply with all applicable

regulations and legislation;

iXx. We offer no warranty for the performance of any
linked internet service not operated by Us;

X. You will on using the Services make a reasonable
inspection of any results to satisfy Yourself that
there are no defects or failures. In the event that
there is a material defect You will notify us in writing
of such defect within seven days of its discovery;

xi. without prejudice to any restrictions set out in these
Terms, if in the course of Your business or
otherwise You use for the benefit of or convey to
any third party any part of the Website, Content, or
Services You must make such third parties aware of
the limitations, obligations and acknowledgements
contained herein;

vii.

viii.

xii. any support or assistance provided to You in
connection with these Terms is at Your risk;
xiii. the information contained in the Services has been

extracted from various Crown Copyright and other
published sources, and accordingly, Landmark does
not accept any responsibility, and expressly
disclaims all liability, for any errors, omissions or
misstatements, or for any loss occasioned to any
person acting, or refraining from action, as a result
of, or in reliance upon, the information contained in
these Services;
All liability for any insurance products purchased by You
rests solely with the insurer. Landmark does not
endorse any particular product or insurer and no
information contained within the Services should be
deemed to imply otherwise. You acknowledge that if
You Order any such insurance Landmark will deem
such as Your consent to forward a copy of the Report to
the insurers. Where such policy is purchased, all liability
remains with the insurers and You are entirely
responsible for ensuring that the insurance policy
offered is suitable for Your needs and should seek
independent advice. Landmark does not guarantee that
an insurance policy will be available on a Property Site.
All decisions with regard to the offer of insurance
policies for any premises will be made solely at the
discretion of the insurers and Landmark accepts no
liability in this regard. The provision of a Report does
not constitute any indication by Landmark that insurance
will be available on the property.
If Landmark provides You with any additional service
obtained from a third party, including but not limited to
any professional opinion, interpretation or conclusion,
risk assessment or environmental report or search
carried out in relation to a Report on Your Property Site,
Landmark will not be liable in any way for any
information contained therein or any issues arising out
of the provision of those additional services to You or
Your Client. Landmark will be deemed to have acted as
an agent in these circumstances and the supply of these
additional services will be governed by the terms and
conditions of those Third Parties.
For the avoidance of doubt, those parties providing
assessments or professional opinions on Landmark
products include RPS Plc & Wilbourn Associates
Limited. Copies of their terms and conditions are
available on request from Landmark.

Landmark has undertaken the Services for use only by
the persons referred to at clause 3b and for no other
purpose whatsoever and the Services should not be
relied upon by any other third party. Landmark can
accept no responsibility and will not be liable to any
third party for any loss caused as a result of reliance
upon the Services. Any third party relying on the
Services does so entirely at its own risk, including
without limitation any insurers referred to in this clause
6. Recipients of the Services are to rely on their own
skill and judgment in determining the suitability of the
Services for their own purpose and use and are advised
to use the Services with caution and not base important
business decisions solely on the same. Landmark
Services are merely one of the tools available for the
assessment of environmental, geological or other
property or land-related risks and should be used in
conjunction with other recognised methods of
evaluation.

k. Time shall not be of the essence with respect to the
provision of the Services.

7. Events Beyond Our Control

You acknowledge that Landmark shall not be liable for any

delay, interruption or failure in the provision of the Services

which are caused or contributed to by any circumstance
which is outside our reasonable control including but not
limited to, lack of power, telecommunications failure or
overload, computer malfunction, inaccurate processing of
data, or delays in receiving, loading or checking data,
corruption of data whilst in the course of conversion, geo-
coding, processing by computer in the course of electronic
communication, or printing.

8. Severability

If any provision of these Terms are found by either a court

or other competent authority to be void, invalid, illegal or

unenforceable, that provision shall be deemed to be deleted
from these Terms and never to have formed part of these

Terms and the remaining provisions shall continue in full

force and effect.

9. Governing Law

This Agreement shall be governed by and construed in

accordance with English law and each party agrees

irrevocably submit to the exclusive jurisdiction of the English
courts as regards any claim or matter arising under this

Agreement. If any dispute arises out of or in connection with

this agreement (a "Dispute") the parties undertake that, prior

to the commencement of Court proceedings, they will seek
to have the Dispute resolved amicably by use of an
alternative dispute resolution procedure acceptable to both
parties with the assistance of the Centre for Dispute

Resolution (CEDR) if required, by written notice initiating

that procedure. If the Dispute has not been resolved to the

satisfaction of either party within 60 days of initiation of the
procedure or if either party fails or refuses to participate in

or withdraws from participating in the procedure then either
party may refer the Dispute to the Court.

10. Entire Agreement

a. These Terms, together with the prices and delivery
details set out on our Websites and Your Order
comprise the whole of our agreement relating to the
supply of Services to You by Landmark. No prior
stipulation, agreement, promotional material or
statement whether written or oral made by any sales or
other person or representative on our behalf should be
understood as a variation of these Terms or as an
authorised representation about the nature or quality of
any Services offered for sale by us. Save for fraud or
misrepresentation, Landmark shall have no liability for
any such representation being untrue or misleading.

b. These Terms shall prevail at all times to the exclusion of
all other terms and conditions including any terms and
conditions which You may purport to apply even if such
other provisions are submitted in a later document or
purport to exclude or override these Terms and neither
the course of conduct between parties nor trade practice
shall act to modify these Terms.

11. General

a. You shall not without our prior written consent assign, or
transfer in any way the benefit of these Terms in whole
or in part or any of Your obligations under these Terms
save as provided by Clause 3.b. Your right to use the
Services, operate Your Account or to designate users is
not transferable

b. Landmark may assign its rights and obligations under
these Terms without prior notice or any limitation.

c. We may authorise or allow our contractors and other
third parties to provide to Us and/or to You services
necessary or related to the Services and to perform Our
obligations and exercise Our rights under these Terms,
which may include collecting payment on Our behalf.

d. No waiver on our part to exercise, and no delay in
exercising, any right, power or provision hereunder shall
operate as a waiver thereof, nor shall any single or
partial exercise of any right, power or provision
hereunder preclude the exercise of that or any other
right, power or provision.

e. References in these Terms to any legislation shall be
construed as references to the same as amended or re-
enacted from time to time and shall include subordinate
legislation or regulations.

f.  Unless otherwise stated in these Terms, all notices from
You to Landmark must be in writing and sent to the
Landmark registered office (or in the case of an
Authorised Reseller, to its registered office address)
and all notices from Us to You will be displayed on our
Websites from time to time.

g. A person who is not a party to any contract made
pursuant to these Terms shall have no right under the
Contract (Right of Third Parties) Act 1999 to enforce any
terms of such contract and Landmark shall not be liable
to any such third party in respect of any Services
supplied.

h. Landmark reserves the right to monitor or record
telephone calls for training purposes.

Landmark Information Group Limited, 7 Abbey Court, Eagle Way, Exeter, EX2 7THY

© Landmark Information Group Limited
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Hayle Harbour - Social and Economic Impacts

1 SOCIO-ECONOMIC IMPACTS

Population

1.1 The population of Hayle is 7,465". This compares with the main nearby settlements

in West Cornwall as follows?:

=  Camborne-Pool-Redruth 46,750
= Penzance 16,249
= Stlves 7,683
=  Newlyn 4,919
1.2 In population size terms, Hayle is a significant second-tier settlement in West
Cornwall.
Population Age Structure
All People 0-14 15-19 20-29 30-44 45-64 65+
ot sossazs  178%  60%  17.0%  213%  252% 18.6%
Cornwall
and Isles 17.3% 5.7% 15.2% 19.7% 27.8% 20.1%
of Scilly 501266
Penwith 63012 16.6% 5.6% 14.3% 18.8% 29.0% 21.3%
Hayle 7465 18.3% 5.4% 15.4% 19.8% 255% 21.0%

Source: 2001 Census, ONS

1.3 Hayle’s population age profile is in line with that of Penwith and Cornwall. There is a

lower proportion of young adults and more older adults in Hayle compared to the

South West Region.
Population Growth 1991 - 2001

Area Total persons Total persons, Change 1991 -
1991 2001 2001

Gwinear, Gwithian

and Hayle East 3,879

Hayle North 3,723

Hayle South 3,742

Hayle Gwinear 4,433

Hayle Gwithian 5,610

Hayle 10,043 11,344 12.95%

Penwith 59,251 63,012 6.35%

Cornwall & I0S 468,425 501,267 7.01%

South West 4,609,424 4,928,434 6.92%

England & Wales 49,890,277 52,041,916 4.31%

Source: 2001 Census and 1991 Census, Small Area Statistics, ONS

14 Whilst ward boundary changes do not permit exact comparisons, the 1991 and 2001
Census population figures indicate a significant growth in population at a rate higher
than the district, county and region have experienced.

12001 Census

2 In addition to the settlements noted here there is a plethora of smaller villages and hamlets
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Hayle Harbour - Social and Economic Impacts

1.5

1.6

1.7

1.8

1.9

Dwellings

The 2001 Census data provides information on the number of dwellings in Hayle.
There are 3,334 dwellings in Hayle. Second home ownership is considerably lower
than for the rest of the district though in line with that for the region.

Second Home/Holiday Residence

Area % of Dwellings which are Second
homes/Holiday homes

South West 1.8%

Cornwall 4.6%

Penwith 7.1%

Hayle 1.7%

Source: 2001 Census, ONS
Hayle has a lower proportion of flats than the rest of the district and region

Dwelling Type as % of Occupied Household Space
Houses/bungalow

S Flats Mobile structure
South West 83.6% 15.6% 0.8%
Cornwall 87.2% 11.2% 1.6%
Penwith 84.9% 14.0% 1.1%
Hayle 88.8% 10.1% 1.1%

Source: 2001 Census, ONS

Owner occupied rates are similar to those in other comparison areas. In Hayle they
are 71.5%, Cornwall 72.4% and England & Wales 69%. The proportion of dwellings
rented from the Council are however much lower in Hayle. Only 1.1% of properties
are rented from the Council, compared to 6.3% in Cornwall and 13.2% in England &
Wales. This is in line with the district policy, in Penwith council rented property
accounts for less than 1% of dwellings.

As a consequence the proportion of other social rented dwellings is high within Hayle
and Penwith (14% and 12.6% respectively). This contrasts with rates between 5 and
6% in Cornwall and nationally.

Whilst the proportion of owner occupied households in Hayle is comparable with the
proportion nationally, the standard of housing is comparatively lower with 20.4% not
having central heating (compared to 8.5% nationally).

Housing Tenure

Other

All Occupied Rented from social Private rented or
Area Dwellings Owned council rented living rent free
England 51 614,176 69.0% 13.2% 5.9% 11.8%
& Wales
oouth 2,082,184  73.2% 7.7% 5.8% 13.3%
Cornwall
& the 215210 72.4% 6.3% 5.5% 15.7%
oS
Penwith 28,013 69.1% 0.9% 12.6% 17.4%
Hayle 3,182  71.5% 1.1% 14.0% 13.5%

Source: 2001 Census
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Hayle Harbour - Social and Economic Impacts

1.12

House Prices in Hayle are 8% lower than the regional average and 12% lower than
the county average. With an average house price of £199,207 over the period Oct-
Dec 2006, prices were considerably lower than those in nearby St Ives and Carbis
Bay (both of these have average prices almost 30% above the regional and county
average).

House Prices Oct-Dec 2006

Detached  Semi-Detached

£ £ Terraced£ Flats£ Overall £
South West 318152 197795 174658 156313 216,998
Cornwall & | of
Scilly 306744 196735 176942 161792 226,493
Penwith 316678 219028 193805 176943 225,164
Carbis Bay 381750 310491 218812 237033 283,536
St lves 0 0 328966 211306 288,040
Hayle 278893 191222 159656 0 199,207

Land Registry, 2007

Average House Prices Oct-Dec 2006
Overall Av Price £ % of Cornish average % of SW average

Carbis Bay 283,536 125% 131%
St Ives 288,040 127% 133%
Hayle 199,207 88% 92%

Land Registry, 2007-06-05
Deprivation

The Index of Multiple Deprivation is used to compare levels of deprivation across all
Super Output Areas (SOAs) in England. The Index includes measures of deprivation
for every SOA area in England and combines a range of domains (income,
employment, health deprivation and disability, education skills and training, housing
and geographical access to services) into a single deprivation score for each area.
The lower the rank, the more deprived the area.

Deprivation in Hayle
IMD ranked in  In worst 25%

England (of SOAs in
SOA 32,482 SOAs) England?
E01018978 7,492 v
E01018981 12,629
E01018982 7,712 v
E01018983 112,804
E01018984 6,354 v

Source: Index of Multiple Deprivation, Source: ODPM 2004

The Index indicates that Hayle is deprived relative to national and local contexts.
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Businesses and Employment

1.13  Information on the size of businesses employing people in Hayle is drawn from the
Annual Business Inquiry. Information is presented for the two 2003 Hayle wards
combined.

1.14  Note that the Annual Business Inquiry relates to people employed by organisations
(public and private sector), and does not include self-employment.

Businesses

Employment: Businesses by Number of Employees

1-10 11-49 50-199 200 or more  Total No. of
Area employees employees employees employees Businesses
England
and Wales 83.9% 12.4% 3.0% 0.7% 2140659
South
West 84.1% 12.6% 2.7% 0.6% 212120
Penwith 85.9% 12.5% 1.3% 0.2% 2743
Cornwall
and | of S 84.5% 13.1% 2.0% 0.4% 21279
Hayle 80.5% 16.9% 2.3% 0.4% 266

Source: ABI, 2005, Workplace Analysis

1.15  The Annual Business Inquiry indicates that there are 266 businesses in Hayle, of
which 214 (81%) have up to ten employees and only seven (2.7%) have 50 or more
employees. The key issue is the relative lack of larger businesses in Hayle, as
reflected in the larger proportion of business with up to 10 employees and a smaller
proportion in any of the bands over 50 employees.

Employees
Employment: Numbers of Employees within Businesses
1-10 11-49 50-199 200 ormore Total

Area employees employees employees employees Employees
England
and Wales 20.8% 24.9% 23.8% 30.5% 23969619
South
West 23.0% 27.2% 23.3% 26.6% 2185578
Penwith 36.5% 36.5% 15.5% 11.5% 19301
Cornwall
andlof S 28.6% 32.6% 20.7% 18.1% 183471
Hayle 28.5% 42.6% 18.4% 10.6% 2165

Source: Annual Business Inquiry 2005, Workplace Analysis, Business Units, Nomis.

1.16  There are 2,165 people employed in the 266 businesses in Hayle. 72% of
employees are in business with less than 50 employees. The relative lack of larger
businesses in Hayle is reflected in the numbers and proportions of employees in
different size businesses.
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Business Sectors

1.17  Information on the type of businesses employing people in Hayle is drawn from the
Annual Business Inquiry.

Businesses by sector in Hayle
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Source: Annual Business Inquiry 2005, Workplace Analysis, Business Units, ONS.

Proportion of businesses by sector in Hayle
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and Wales
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and Isles of 1.9 0.5 6.7 11.6 34.9 4.4 20.6 10.5 8.9
Scilly
Penwith 3.2 0.3 6.1 9.0 38.7 4.0 18.8 9.7 10.1
Hayle 2.3 0.0 6.4 11.3 36.5 5.6 15.8 14.3 7.9

Source: Annual Business Inquiry 2005, Workplace Analysis, Business Units, ONS.

1.18  36.5% of the 266 businesses in Hayle are in distribution, hotels and restaurants
followed by 11.3% in both construction and 15.8% in banking, finance etc. The
proportion in distribution, hotels and restaurants reflects the importance of this sector
to the district and the county (this sector is considered to be a useful proxy for the
Tourism Industry). While banking, finance and insurance is one of the more
important sectors in Hayle, it is underrepresented compared to the average
elsewhere.

1.19  Although agriculture and fishing and energy and water are relatively small sectors in
Hayle, in comparison to the national average they are over represented.
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Employees by sector in Hayle
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1.20  Of the 2,164 employees in Hayle, 39.1% are employed in public administration,
education and health and 28.5% in distribution, hotels and restaurants.

1.21  The proportion of employees in distribution, hotels and restaurants reflects the
numbers of businesses in that sector in Hayle, while the proportion of employees in
public administration, education and health reflects the larger size of the
organisations in this sector. On average there are 22 employees per public
administration, education and health organisation, followed by 15 per manufacturing
business. The other sectors have average employment of six or below?®.

1.22  While Hayle may have an overrepresentation of businesses in the agriculture and
fishing and energy and water sectors, in terms of the employment supported in these
sectors the differential is very much reduced between Hayle and the county and
national averages.

1.23  Within Hayle the number of business in the banking, finance & insurance sector is a

fair proportion of the total. In terms of the proportion of employment however, the
sector is below average.

® Note that the data used to assemble this information does not include self employment.
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Self-employment in Hayle

Area Self -employment as a % of
Economically Active

South West 14.9

Cornwall 195

Penwith 23

Hayle 16.2

1.24  Self employment in Hayle is lower than in both the district and county. There are 517
self employed people within Hayle.
Economic Activity

Economic Activity

South West Cornwall & | of S Penwith Hayle
ALL PEOPLE 3534458 359707 45090 5242
Economically -
Active 2386266 67.5% 226983 63.1% 27018 59.9% 3197 61.0%
Employed Part-
time 556235 25.2% 58772 28.2% 7690 31.6% 819 28.4%
Employed -
Full-time 1649206 74.8% 149436 71.8% 16678 68.4% 2067 71.6%
Unemployed 90803 3.8% 11725 5.2% 1897 7.0% 228 7.1%
Self-employed 356431 14.9% 44255 19.5% 6205 23.0% 517 16.2%

Census, 2001, ONS

1.25  Self-employment within Hayle is lower than in both the district and county (16.2% as
compared to 23% in Penwith and 19.5% in Cornwall). There are 517 self -employed

people within Hayle.

1.26  Economic activity rates in Hayle are slightly higher than those for Penwith (61% as
compared to 60%), they are lower than those for Cornwall (63.1%), the South West

(67.5%) and England and Wales (66.5%).

A relatively high level of part-time working is also an issue - rates are lower than for
the district (28.4% compared to 31.6%) but are still higher than for Cornwall and the
South West.

Earnings

1.27

1.28  Earnings data is taken from an annual sample survey of the earnings of employees
in Great Britain. Currently it only possible to obtain earnings information at district

level (2006 data).
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Earnings

Area Residence Based Workplace Based
Gross Weekly Pay (£) Gross Weekly Pay (£)

England & Wales 451.6 450.4

South West 423.5 417.0

Cornwall 364.1 357.1

Penwith 345.1 334.8

Annual Survey of Hours and Earnings, 2006

1.29  This indicates average weekly pay of £345.10 in Penwith *in comparison to £364.10
in Cornwall (6% higher), £423.50 in the South West (22% higher) and £451.60 in
England and Wales (31% higher).

1.30  Previously it was possible to obtain data at ward level (2003). This indicated that the
average gross weekly pay across Hayle was lower than local and national
comparators, two-thirds less than the national average and 25% less than the
Cornish average.

Skills

1.31  There is a low skilled population within Hayle. 35.1% of people have no
qualifications, compared to 28.1% in Cornwall and 29.1% in England and Wales.
The proportion of people with the highest level qualifications (4/5 - degree level) is
significantly lower than comparison areas (10.5% in contrast to 15.8% in Cornwall
and 19.8% in England and Wales). Notably, Penwith has relatively high levels of
highly qualified residents (16.1%) though clearly a low proportion choose to live in
Hayle. This may present issues in terms if providing an appropriately skilled local
workforce for the new employment within Hayle Harbour. Attracting more highly
skilled people to the new residential provision would alleviate this problem to some
degree though clearly upskilling of the existing workforce should be seen as an
important issue.

Skills Levels
England & South Cornwall Penwith Hayle
Wales West &lof S
ALL PEOPLE 37607438 3534458 359707 45090 5241
No qualifications 29.1% 26.2% 28.9% 29.8% 35.1%
Level 1
Qualifications 16.6% 17.7% 17.4% 16.7% 18.8%
Level 2
Qualifications 19.4% 21.4% 22.1% 21.8% 20.9%
Level 3
Qualifications 8.3% 8.6% 7.4% 6.9% 5.9%
Level 4/5
Qualifications 19.8% 18.8% 15.8% 16.1% 10.5%
Other
qualifications/
level unknown 6.9% 7.2% 8.5% 8.7% 8.8%

Census 2001. ONS

1.32  Hayle has a low proportion of residents working in higher level professional
occupations (AB) (12.4% as compared to 16.7% in Cornwall and 22% in England &
Wales). It has high levels of residents working in semi skilled/unskilled positions (D)

* Residence based, ASHE, 2006
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(20.4% compared to 17% in the County and 17.2% nationally) and high levels are
also claiming state benefit, unemployed or employed within the lowest grade
positions (E) (20.4% against 17% in Cornwall and 16% in England and Wales). This
has obvious implications in terms of the earning capacity of residents and ability to

afford housing.

Socio-Economic Classification

England & South Cornwall Penwith Hayle
Wales West &lof S
ALL PEOPLE 40666546 3882983 400,482 50,728 5,887
AB. Higher and intermediate 22.0% 21.2% 16.7% 14.8% 12.4%
managerial/administrative/professional
C1. Supervisory, clerical, junior 29.7% 31.4% 30.5% 31.5% 27.5%
managerial/administrative/professional
C2. Skilled manual workers 15.1% 16.2% 18.7% 18.1% 19.3%
D. Semi-skilled and unskilled manual 17.2% 16.0% 16.9% 17.0% 20.4%
workers
E. On state benefit, unemployed, 16.1% 15.2% 17.1% 18.6% 20.4%
lowest grade workers
Census 2001, ONS
Unemployment
Unemployment claimant count in Hayle
Jan 05 July05 Jan06 July 06  Jan 07
England & 2.3 2.3 2.5 2.5 2.6
Wales rate
South West rate 1.5 1.4 1.6 1.6 1.7
Cornwall & | of S rate 2.1 1.6 2.1 1.8 2.2
Penwith rate 2.7 1.9 2.7 2.0 3.1
Hayle rate 2.6 1.9 2.8 2.1 3.3
number 111 81 117 90 140

Claimant Count, NOMIS, 2007

1.33  There were 140 people claiming unemployment benefit in Hayle in January 2007.
This is nearly 20% more than the figure at the same time in 2006. During the winter
Hayle and Penwith have higher claimant rates than Cornwall, the South West and
England and Wales. In summer months, the claimant rate drops to below the
national rate. The figures displayed above illustrate the seasonal nature of
unemployment in Cornwall (i.e. it is significantly higher in winter than summer). This
is linked to the importance of the seasonal tourism industry and also to seasonal

agricultural employment.
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Travel to Work

Travel to Work Patterns

England & South Cornwall

Wales West &lofS Penwith Hayle
ALL PEOPLE 23,627,752 2,286,107 214,258 25,015 2,960
Less than 2km 20.0% 24.1% 25.1% 27.8% 27.3%
2km to less than 5km 20.0% 19.1% 13.8% 13.1% 10.9%
5km to less than 10km 18.2% 15.6% 13.7% 12.9% 13.2%
10km to less than 20 km 15.2% 13.4% 15.6% 121% 19.9%
20km to less than 40km 6.4% 7.0% 7.6% 8.4%
40km to less than 60km 2.2% 1.8% 1.3% 1.1% 0.8%
60km and over 2.7% 3.2% 3.0% 3.1% 2.5%
Other 13.9% 16.4% 20.5% 22.3% 16.9%

Census 2001, ONS

1.34  Travel to work patterns in Hayle are relatively similar to that of Cornwall. 38.9% of
people travel less than 5km to work (38.9% in Cornwall), contrasting to 40.9% in
Penwith and 40% in England and Wales.
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Summary

Hayle has a population of 7,465 people. In common with the rest of Cornwall there
are fewer young adults and more older adults than the national average.

There are 3,334 dwellings in Hayle. A lower proportion of these dwellings are flats
and second/holiday homes than for comparison areas. Few dwellings are available
to rent from the Council within the town however the proportion of other social
rented property is high (most likely as a consequence of few Council houses).

Hayle demonstrates a need for regeneration - it is in the 10% most deprived areas
in Cornwall and the three of the SOAs within the town are within the 25% most
deprived wards in England.

House prices in Hayle are lower than for Penwith and surrounding towns but still
high in comparison with national levels. Given relatively low average earnings,
affordability of housing is a key issue.

There are 267 businesses in Hayle, employing 2,165 people. In addition there are
517 self employed people, giving a total of 2,682 people working in Hayle. Most of
the businesses in Hayle are small (10 employees or less), although there are
seven businesses with over 50 employees.

Approximately, 37% of the businesses in Hayle are in the distribution, hotels and
restaurant sector. Although public administration, education and health make up
14% of the businesses/organisations, they account for 39% of the employed
workforce.

Self-employment within the town is lower than in both the district and county.

Economic activity rates (at 61%) are slightly higher than for Penwith but lower than
county or regional averages.

Penwith earnings are lower than the Cornish average and historically, Hayle
earnings have been lower than Penwith averages.

Skills levels within the town are low. 35.1% have no qualifications and there are
high levels of people working in semi-skilled/unskilled positions or employed within
the lowest grade positions.

There are 140 people claiming unemployment benefit in Hayle. This rate is
seasonal but during the winter is almost double that of the region.

Within Penwith TTWA there are relatively low levels of productivity which could
reflect the dominance of tourism industries (traditionally low value) within the area.

Roger Tym & Partners
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16A — Calculation of Baseline Energy Consumption and

Emissions

In order to determine the baseline consumption of the site, the following steps were taken.

16 A.1

Baseline building areas and uses

Surveys and photographs of the site were used to establish the areas, number of storeys and uses of the site

as detailed in the following table:

Table 16A.1 Current building areas for Hayle harbour

Building
Reference (see
map)

North Quay
E-NQ 1
E-NQ 2
E-NQ 3
E-NQ 4

E-NQ 5
E-NQ 6
Octel Building 1

Octel Building 2

South Quay
E-SQ 1

East Quay
E-EQ 1
E-EQ 2
E-EQ 3

Building
Footprint

()

241

398
256
75

338
147
633

157

96

367
791
456

Number
of
Storeys

(No.)

Gross
floor
area

(m)

241

398
256
75

338
147
1266

339

96

367
791
456

As stated on Survey

TW Harris
Garage & Workshop
Store

Disused Building

Corrugated shed
Not stated on suwey

Thyatira print &
design

Café

Disused Building

Not stated on suwvey
Depot

Not stated on suwey

Assumed Building Type

Chieftain's Aggregate Office
Garage & Workshop
Warehouse

Not applicable- no energy
demand

Warehouse
Harbour master's office

Office

Café

Not applicable- no energy
demand

Small boat builders
Shellfish distributors
Shellfish distributors
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16 A.2 Baseline energy benchmarks
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Due to the age, condition and uses of the buildings, CIBSE Guide F ‘Typical Practice’ energy benchmarks were

selected for calculating the baseline energy consumption.

Table 16A.2 Summary of baseline energy benchmarks

Summary of Baseline Energy Benchmarks
Type Description Thermal (kWh/m) Electricity (kWh/my) Floor
areas
North Quay
CIBSE Guide F, Table CIBSE Guide F, Table
Retail Café 890 | 20.1, Fast Food 'Typical | 670 | 20.1, Fast Food 'Typical | GFA
Practice' Practice'
Cheiftain's
Aggregate
Office, CIBSE Guide F, Table CIBSE Guide F, Table
Office Harbour 151 | 20.18, Type 2 Offices 85 20.18, Type 2 Offices GFA
Master's Office 'Typical Practice' 'Typical Practice'
& Thyatira print
& design
CIBSE Guide F, Table CIBSE Guide F, Table
Industrial Warehouses/ 67 20.1, Distribution 169 20.1, Distribution GFA
Facilities workshops Warehouse 'Typical Warehouse 'Typical
Practice' Practice'
East Quay
Small boat CIBSE Guide F, Tables CIBSE Guide F, Tables
Industrial builders & 20.18, Light 20.18, Light
Facilities shellfish 132 | manufacturing and 126 | manufacturing and GFA
L Table 20.6, Refrigerated Table 20.6, Refrigerated
distributors
Warehouses Warehouses

16 A.3 Baseline energy consumption and CO, emissions

The CIBSE Guide F ‘Typical Practice’ energy benchmarks were used to calculate the annual energy

consumption currently produced by the site as shown in the table below.
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Table 16A.3 Baseline annual energy consumption estimates

North Quay South Quay East Quay Total

MWh | % of tota MWh | % of total MWh | % of tota | MWh | % of tota
Heating & Hot 500 35% 0 0% 214 15% 749 53%
Water
Electricity 449 32% 0 0% 203 14% 664 47%
Cooling 0 0% 0 0.0% 0 0% 0 0%
Total 949 67% 0 0% 416 29% 1,413 | 100%

In order to determine the associated CO, emissions, the following emissions factors as stated in CIBSE Guide

F, Energy Efficiency in Buildings were used.

Table16A.4 CO2 conversion factors (CIBSE, 2004)

CO Conversion Factors
Conversion
Fuel Source |Factor
Natural Gas [0.194
Electricity
4
Consumed 0.43
Electricity
Generated 0-568

The estimated current annual CO, emissions from the existing buildings are summarised in Table 16A.5 and

16A.6.

Table 16A.5 Estimated baseline CO, emissions by end use

N orth Quay South Quay East Quay Riviere Fields Total Total
tonnes CO,| % of total Jtonnes CO,| % of total |tonnes CO,| % of tatal ftonnes CO,| 9% of total |tonnes CO,| % of total
Heating & Hot
Water 97 23% 0 0% 41 10% 7 2% 145 32%
Electricity 193 45% 0 0% 87 20% 5 1% 286 65%
Cooling 0 0% 0 0.0% 0 0% 0 0% 0 0%
Total 290 67% 0 0% 129 30% 12 3% 431 100%

Table 16A.6 Baseline CO2 emissions by building type

The current annual energy related emissions for the site are estimated to be 431 tonnes of CO.,.
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16B — Calculation of Unmitigated Scheme Energy
Consumption & Emissions

This section details the process and calculations undertaken in order to establish the impact of the unmitigated

scheme, summarised in Chapter 16, section 16.5.

16 B.1 Building areas and uses
The areas in Table 16B.1have been used as the basis for the energy demand calculations. These areas have
been derived based on the information provided by LDA Design. The following assumptions have been made

for the purposes of these calculations;
Car parking is assumedto be an average of 15m? per parking space.

Retail is assumed to be 60% shops and 40% food / drink.

Table 16B.1 Breakdown of areas for the proposed development

North Quay South Quay East Quay Riviere Fields Total Total

Area % of Area % of Area % of Area % of Area % of

(m?) total (my) total (my) total (m) total (m) total
Residential | 37,164 | 29% 19,515 | 15% 0 0% 30,925 | 24% 87,604 | 68%
Retail 2,613 | 2% 10,585 | 8% 0 0% 0 0% 13,198 | 10%
Community | O 0% 2,000 |[2% 5,000 | 4% 0 0% 7,000 5%
Office 7,355 | 6% 5,150 | 4% 0 0% 0 0% 12,505 | 10%
Leisure 1,055 1% 0 0% 0 0% 0 0% 1,055 1%
Hotel 2,430 | 2% 0 0% 0 0% 0 0% 2,430 2%
Ind.Facility | 5,575 | 4% 0 0% 0 0% 0 0% 5,575 4%
Total 56,192 | 43% 37,250 | 29% 5,000 | 4% 30,925 | 24% 129,367 | 100%

Figures are based on indicative floor areas. Clifftop areas (CT1, 2, 2a, 3) and Hiltop Western are included

within North Quay; Hilltop Southern and Northern are included within Riviere Fields.

The sources and selection of the energy benchmarks used for the calculation of energy consumption of the

unmitigated scheme are detailed in Tables 16B.2 and 16B.3.
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16 B.2 Energy Benchmarks
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Table 16B.2 Summary of benchmarks used to estimate the unmitigated scheme heating and cooling

Summary of Energy Benchmarks
Type Description Thermal (kWh/m? Cooling (kWh/m?
For All Areas
. 2)
Residential Houses and 60 |1-Spaceheating of 36kWh/m 0 ||No space cooling
apartments & hot water of 24kWh/m2
, 2. Type 3 Office gas use 87 4. Cooling elctrical
Office 70 |kWHm* minus 20% for Part L 35 £ 14KWh/l
2006, Based onTFA Lsageo m
3.Banks, clothes, department
high street and supermarket Loadincluded
Retail 60% shops and 209 stores, restaurants and fast 0 within electrical
e 40% food & drink food, goad practice, 289 demand for
KW m® minus 20% for Part L individual units
2006
Car Parking Open car parking 0 No space heating 0 No space cooling
North Quay
3.Primary school good Assume no space
Community Creche 90 |practice 113 kWh/m? minus 0 ) )
cooling required
20% for PartL 2006
3.Business / holiday hotel 5. cooling elctrical
Hatel 149 |good practice, 186 kWh/m? 43 ) £ 17k Wh/i?
minus 20% for Part L 2006 Lsage o
Industrial Units & 3. Distribution facilities good
Incustrial Fisherman 64 |practice, 80 kWh/m?for Part L 0 No space cooling
Support Building 2006
3.Sccial club, fitness centre
Sailing club, Gym,
Harb of and frozen food shop, good Ass
Leisure rdosu' . :;e 95 |practice and office based on 0 Fme no §p;ce
A e’ ECGO19, 119%Wh/m?2 minus cooling requir
P 20% for PartL 2006
South Quay
Health Centre & 3. Day Centre & Museum, Ass
Community Tourist 90 |good practice, 113 kWh/m?2 0 ume no space
R ! cooling required
Information Centre] minus 20% for Part L 2006
3.Sccial club and restaurant
Leisure Winter Gardens & 189 with bar good practice, 236 0 Assume no space
Café KWHm2 minus 20% for Part L cooling required
2006
East Quay
3. Museum, good practice, 96
Land k As!
Community andmer 71 |KWHm?® minus 20% for Part L 43 Sumeno space
Building 2006 cooling required
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Figure 16B.3 Summary of benchmarks used to estimate the unmitigated scheme electricity use

Summary of Energy Benchmarks
Type Description Electridity (WWh/m°) Floor areas
For AllAreas All Usage PartL
6. Electrical
Residentil Houses and 36 consumption of 10 Based on SAP GFA
esdentia apartments 3000kWh/year for a calculations
84m2 property
2 Gas use 115 Reduction of 22% GFA
Office 101 |kWhm?2. Based on 79 basedon dgtalled convereted to
TFA ! breakdownin TFA at rate of
CIBSE Guide F 5%
3.Barks, clothes,
60% shaops and department, high streef cmv(e;r';?ed to
. 0 . 0,
Retail 40% food & drink 295 Jand supermarket 221 |Reduction of 25% TFA at rate of
stores, restaurants and 65%
fast food good practicq °
3. Car park, typical .
Car Parking Open car parking 1 practioz P 1 No reduction GFA
North Quay
. 3. Creche good .
Community Creche 22 practice 17 |Reduction of 25% GFA
3.Business / holiday
Hotel 63 |hotel good practice 54 JReduction of 15% GFA
90kWh/m?
Industrial Units & 3. Distribution fadiliti
Industrial Fisherman 20 g;)o('f;'rad:gg acditest 20 INo reduction GFA
Support Building
3.Social club, fit
Sailing dlub, Gym, ool e, Tness
Harbour Office centre and frazen food
Leisure and Seafood 229 |shop, good practice 165 |Reduction of 28% GFA
Shop and office based on
ECGO019
South Quay
Health Centre & 3.Day Centre &
Community Tourist 22 |Museum, good 17 |Reduction of 25% GFA
Information Centre] practice
Winter Gardens & 3-Sccial club and
Leisure . 119 |restaurant with bar 89 |Reduction of 25% GFA
Café
good practice
East Quay
. Landmark 3. Museum, good ) o
Community Building 57 practice 57kWH/m2 43 JReduction of 25% GFA
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The references used for establishing the energy benchmarks are listed below:

Office of the Deputy Prime Minister (ODPM) (2006), Approved Document L1A — Conservation of fuel and power
in new dwellings, Building Regulations 2000, 2006 edt. Crown Copyright, UK

Carbon Trust (2003), Energy Use in Offices ECG 019

CIBSE (2003) Erergy Efficiency in Buildings — CIBSE Guide F, Table 20.1, Chartered Institute of Building

Services Engineers, London, UK

CIBSE (2003) Erergy Efficiency in Buildings — CIBSE Guide F, Table 20.9, Chartered Institute of Building

Services Engineers, London, UK

CIBSE (2003) Erergy Efficiency in Buildings — CIBSE Guide F, Table 20.5, Chartered Institute of Building

Services Engineers, London, UK
University of Oxford (2005), 40% House, The Environrmental Change Institute

16 B.3 Unmitigated energy consumption and CO, emissions

The energy benchmarks were applied to the areas of the masterplan and yielded the following total energy
consumption. An estimated 17,132 MWh is anticipated as the annual energy consumption for the proposed

development.

Table 16B.4 - Total annual energy consumption for the proposed development by end use

North Quay South Quay East Quay Riviere Fields Total
MWh % of MWh % of MWh % of MWh % of MWh % of
total total total total total

Heating & | 3,927 23% 3,269 19% 355 2% 1856 11% 9,406 55%
Hot Water
Electricity | 3,110 18% 3,338 19% 285 2% 1113 6% 7,847 46%
Cooling 348 2% 171 1.0% 110 1% 0 0% 629 4%
Total 7,385 43% 6,779 40% 750 4% 2969 17% 17,132 | 100%

Figures are based on indicative floor areas. Hilltop areas are included within Riviere Fields and North Quay.

The CO, emissions of the site were calculated using the CO, conversion factors shown in Table 16A. 4.
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Energy consumption benchmarks are broken down between electricity use and fossil fuel use. All fossil fuels
were assumed to be natural gas and the conversion factor was applied accordingly. Based on Building
Regulations the factor used for electricity consumption is different to the factor used for on-site electricity

generation.

The CO, emissions are broken down by end use and building type are detailed in Tables 16B.5 and 16B.6
below. The end use breakdown indicates the type of energy which will provide the most CO, savings. The
building type breakdown clarifies which typologies require the most mitigation measures. Due to the high
proportion of residential buildings they have the highest levels of emissions compared with the other building
types. The majority of the residential emissions result from heating and hot water energy demands. This

indicated a need for heat generation renewable technologies.

Table 16B.5 - Unmitigated scheme CO2 emissions by end use

North Quay South Quay East Quay Riviere Fields Total Total
tonnes | % of tonnes | % of tonnes | % of tonnes | % of tonnes | % of
CO total COo total CO total CO total Co total
Heating & | 762 14% 634 12% 69 1% 360 7% 1,825 34%
Hot Water
Electricity | 1,337 25% 1,435 27% 123 2% 479 9% 3,374 64%
Cooling 60 1% 29 0.6% 19 0% 0 0% 108 2%
Total 2,159 41% 2,099 40% 210 4% 839 16% 5,307 100%
Hayle Harbour Revision v08
Environmental Statement October 2007
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Table 16B.6 - Unmitigated scheme CO2 emissions by building type
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North Quay South Quay East Quay Riviere Fields Total Total

tonnes | % of tonnes | % of tonnes | % of tonnes | % of tonnes | % of

COo total COo total CO total COo total COo total
Residential | 1,008 19% 529 10% 0 0% 839 16% 2,376 45%
Retail 291 5% 1,179 | 22% 0 0% 0 0% 1,470 28%
Community | O 0% 80 2% 210 4% 0 0% 290 5%
Office 440 8% 308 6% 0 0% 0 0% 749 14%
Leisure 123 2% 0 0% 0 0% 0 0% 123 2%
Hotel 172 3% 0 0% 0 0% 0 0% 172 3%
Ind.Facility | 117 2% 0 0% 0 0% 0 0% 117 2%
Car Park 8 0% 3 0% 0 0% 0 0% 10 0%
Total 2,159 | 41% 2,099 | 40% 210 4% 839 16% 5,307 100%

The CO, emissions for the proposed development will require mitigation from the estimated sitewide total of

5,307 tonnes.
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16 C — Calculation of mitigated scheme impacts

To achieve the planning requirement of 10% CO, reduction through onsite renewable energy technologies

requires the mitigation of approximately 530 tonnes of CO, or greater through the use of renewable sources. A

detailed description of the renewable energy technologies considered can be found in Annex 16 F.

A variety of different targets are reflected in the energy strategy for the proposed development. The overriding

requirement is to achieve a 10% CO, reduction through the use of onsite renewables. Further client driven

targets such as Code lkevel 4 and BREEAM ‘Very Good’ provide an additional challenge.

16 C.1 Methodology for achieving BREEAM ‘very good’ rating for non-residential buildings:

The BREEAM process incorporates a system of points which combine to give a total score out of 100 available

points. In order to achieve the ‘very good’ rating, the required points total is between 55 and 69. The midpoint

is assumed to create an adequate safety margin in the event that points in other areas are not awarded,

leading to a points target of 63. The points were applied on a pro-rata basis as all developments vary and it

cannot be assured which categories will be most relevant. The ‘energy related’ items in the BREEAM

assessment are as follows:

Table 16C.1 Summary of energy targets required to meet an equivalent BREEAM Very Good rating

BREEAM Very Good' Rating - Energy
ltem Reguirement Points Available Commentary
HWO01 80% of net floor area to be daylit 12 Detailed Design Stage
EO1 CO2 emissions over.& above Part L 2006 requirements: Reduction of 27% would
from 1% above requirements 0.8 provide 8.1 points
10 70% above requirements 11.4
EQ2 Sub metering of light, power and major plant rooms 0.8 Expect to achieve
EQO3 Sub metering of individual tenants/users 08 Expect to achieve
EO4 Energy efficient daylight controlled external lighting 0.8 Expect to achieve
PO6 NOx emissions Not available if Biomass is
=< 100mghkwh 10 part of proposed
=< 70mg/kwh 20 development
=< 40ma/kwh 3.0
PO11 Application of renewable & low emission energy
feasibility study carried out & implemented 10 Expect to achieve 2 points
+10% demand met from renewable/low emission energy 20
+15% demand met from renewable/low emission energy 3.0
Total points available for energy items EO1-4, PO6 & PO11 19.6

The following calculations demonstrate the assumptions made in order to establish the required reduction of

CO2 emissions for achieving a ‘very good’ rating:
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Assuming the amount of points are attributed on a pro-rata basis, the points attributed are 19.6 x 63% = 12.4

points

Deduct the points from E02 - 4 and PO11 which are anticipated to be achieved (a total of 4.3 points) = 8.1

points required to be achieved through CO, emissions reductions.

Interpolating between the figures in the BREEAM Design & Procurement Pre-Assessment Estimator, the CO,
saving required to achieve 8.1 points would be 27%.

This method of assessment has been agreed with the design team and BREEAM assessors as an acceptable
method of detemining requirements at a masterplanning stage. In summary it represents that to meet a ‘Very
Good’ rating buildings will be designed to reduce CO, emissions by 27% lower than Building Regulations. This

reduction has been used in assessing the impact of the mitigated scheme.

16 C.2 Achieving Code for Sustainable Homes- Level 4

The necessary 44% reduction in CO, emissions from Part L to achieve Level 4 Code for Sustainable Homes is
shown below. The Standard Assessment Procedure (SAP)was used to establish the kg CO,/m?year for a

residential property. The SAP is the government’s reconmended system for energy rating of dwellings.

Table 16C.2 SAP assessment for a typical residential unit

Breakdown of Loads:

kgCO,/ m?/ year kWh/ m”
Space heating 6.88 36.23
Water heating 4.64 24.44
Auxiliary energy 1.12 2.61
Lighting 3.36 7.82
Total 16.01 71.09

Riviere Fields and Hilltop:

The average area per residential unit on Riviere fields is 95 m? which, using the SAP figures above, gives
average annual CO, emissions figure of 1,512 kg CO, per unit.

The SAP does not take into account energy consumption associated with cooking or appliances.

Table 16 C.3 shows the options available for the residential houses in Riviere Fields and Hilltop to achieve
CfSH Level 4.
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Table 16C.3 - Carbon emission savings beyond Part L to achieve Level 4 Code for Sustainable Homes

for Riviere Fields

Carbon ,
; ; Carbon Savings
Savings with [% Carbon ; X 0 ;
Area Technology  [Size Optior?1 Savings With  [with Option 2 v/\(;itﬁ%b?ig:gvmgs
Option 1 (kg CO2) P
(kg CO2)
Biomass Boilers[25 [kW|[1104 73%
OR GSHP 4 kW 295 19%
Solar thermal |4 |m2 265 17%
Solar PV 2 |m2 105 7%
Total 1104 73% 665 44 %

Option 1:

A biomass pellet boiler would provide a reduction of 1104 kg CO, per residential unit (73% improvement on

Part L)
Option 2:

A 4 kW GSHP to provide space heating would provide a reduction of 295 kg CO, per residential unit (19%

saving over emissions from a unit built to Part L)
4m? of Solar thermal to provide hot water would provide a further 17% CO, reduction
2m? of Solar PV to provide electricity would provide a further 7% CO, reduction

Residential areas in North and South Quays:

The average area per residential unit on North Quay is 97.5m2 and on South Quay itis 75m2. Using the SAP
figures above, gives average annual CO, emissions figure of 1,560 kg CO, per unit on North quay and 1,200 kg
CO2 per unit on South Quay.

The total unmitigated (Part L) CO, emissions for North Quay is calculated to be 1567 tonnes
The total residential (Part L) emissions = 592 tonnes, target 44% reduction = 261tonnes.

The total non-residential emissions = 975 tonnes,target 27% reduction = 263 tonnes.

The total reduction beyond Part L to meet targets on North Quay = 524 tonnes

The total unmitigated (Part L) CO, emissions for South Quay is calculated to be 1585 tonnes
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The total residential (Part L) emissions = 311 tonnes, target 44% reduction = 137tonnes.

The total non-residential emissions = 1,274 tonnes,target 27% reduction = 344 tonnes.

The total reduction beyond Part L to meet targets on North Quay = 481 tonnes.

Buro Happold

The areas of North and South Quay will be part of district heating schemes. Renewable energy options are

discussed further in annex 16F. For providing the significant carbon savings required there are two main

options available for fuelling the district heating schemes:

Table 16C.4 Carbon emission savings beyond Part L to achieve Level 4 code for sustainable homes for

North Quay and South Quay

Carbon Savings |Carbon Savings

Area Technology  [Size Target with Option1 with Option 2
(kg CO) (kg CO2)

North Quay 524

Option 1 50% Biomass [750 kW 381

Option 2 [100% Biomasg2.8 MW 762

South Quay; 481

Option 1 50% Biomass [450 kW 317

Option 2 |100% Biomasg2.0 MW 634

50% of heat and hot water provided by biomass boilers:

50% heating requirement met by district heating scheme which would offset 50% of heat related CO,

emissions. This equates to 381 tonnes for North Quay and 317 tonnes for South Quay. Other energy efficiency

measures would need to be included to meet the BREEAM and CSH targets (524 and 481 tonnes respectively)
would be achieved. This could take the form of higher insulation and glazing levels, efficient lighting or a variety

of other measures as discussed in Annex 16E.

Option 2:

100% heating requirement met by district heating scheme would provide a reduction of 762 tonnes CO, on

North Quay and 634 tonnes on South Quay, higher than the target levels required.
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16 C.3 Renewable Energy Framework

The purpose of the energy strategy is to provide a framework with which the targets will be achieved. The
framework sets out an achievable level to which additions and modifications can be made to further expand
the CO, savings of the proposed development. In order to achieve the targets set forth, energy efficiency
measures will be required to provide additional emissions savings to be inline with the Code Level 4 and
BREEAM ‘Very Good’ standards.

Table 16 C.5 summarises the emission reductions to be achieved through the use of passive, energy efficient

and renewable technology measures.

Table 16C.5 - Carbon emissions savings from meeting targets — by building type

- Reduction beyond Part ) % Carbon

Building type L (tonnes CO2) Carbon Savings Savings
North Quay
BREEAM 'Very good' Commercial 27 % 263 5%
CfSH Level 4 Residential 44% 261 5%
South Quay
BREEAM 'Very good' Commercial 27 % 344 6%
CfSH Level 4 Residential 44% 137 3%
East Quay
BREEAM 'Very good' Commercial 27 % 49 1%
Riviere Fields
CfSH Level 4 Residential 44% 217 4%
Total 1,270 24%

The mitigation of the proposed development would be a reduction of a minimum of 1,270 tonnes CO, (24%) for

an overall residual impact of 4,037 tonnes of CO,. This is 3,606 tonnes higher than the current estimated

annual emissions.

Table 16C.6 summarises the emission reductions arising from the adoption of the renewable energy options

that may be used to satisfy the needs of the renewable energy framework.
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Table 16C.6 — Carbon emissions savings from alternative energy options

Buro Happold

Carbon Savings |% Carbon Carbon Savings |% Carbon
IArea Technology Size with Option1 Savings With |with Option 2 Savings With
(tonnes) Option 1 (tonnes) Option 2
North Quay
Option 1 100% Biomass 2.8MW 762 14%
Option 2 50% Biomass 1MW 381 7.2%
South Quay
Option1 50% Biomass 0.6MW 317 6%
Option2 CHP 160kWe 101 1.9%
East Quay
Option1 100% GSHP 0.5 MW 33 0.6% 33 0.6%
Riviere Fields
Option1 Biomass Boilers  [25kW 360 7%
Option2 GSHP 4kW 295 6%
Solar HW 4m?2 265 5%
Solar PV 2m?2 105 2%
Total 1472 28% 1180 22%
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16 D — Passive energy consumption reduction measures

The following potential measures have been reviewed to determine suitability and potential impacts on carbon

emissions:
e Improve building fabrics and glazing
e Improve air tightness
e Natural lighting
e Natural ventilation

Each of these issues is addressed in detail in the following pages and referenced sections of this report.

16 D.1 Improve Building Fabrics and Glazing

The proposed development would seek to minimise the carbon emissions by selecting building fabrics and
overall building designs that exceed the requirements of Part L, whilst being economic in construction terms,

delivering ongoing energy savings throughout the life of the building.

Improving the building fabric as well as reducing the emissivity of the glazing effectively diminishes heat loses /
gains thus reducing the amount of energy required to maintain a comfort temperature in buildings. These
reductions can also be achieved by using materials with less conductivity than the standard ones or purely by

increasing the thickness of the materials used for insulation.

The proposed development will aim to reduce the U-values beyond Part L wherever possible. Further

investigation will be carried out during detailed design.

16 D.2 Improve Air Tightness

Buildings with high air change rates (above the requirements for the occupants) have higher energy

consumption because irfiltrating air needs to be conditioned.

Building regulations 2006 Part L imposes a strict control on the air tightness of the buildings not allowing more
than 10 m®/h.m? at 50 Pa. and aiming at values around 7 m/h.me. Specific guidance is available from the

ODPM and general measures that will help to improve air tightness are:
e Keep doors closed with automatic actuators in public buildings;
e Improving the building construction standards;
e Using high quality windows without leaks and

e Sealing joints along windows and doors.
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e Building orientation is also important because leaky surfaces exposed to wind increase air infiltration

thus extra attention has to be paid to surfaces exposed to prevailing winds. T

The proposed development will aim to increase the level of air tightness beyond Part L wherever possible.

Further investigation will be carried out during detailed design.

16 D.3 Natural Lighting

A building designed to maximise the use of natural light allows for the reduction of energy consumption and
related CO, emissions associated with lighting. This can be facilitated by maximising fagade to floor plate
ratios and minimising the depth of the floor plan. External circulation paths in the development needing

artificial lighting should be minimised but without compromising safety. Natural lighting is of particular

importance in public buildings such as schools, community centres, and etcetera

Buildings and facilities can be specffically designed to make use of natural daylight, e.g. by the use of shallow

depth spaces and maximising fagade to floor plate ratios - this can result in significant energy savings by
reducing the daily usage of the artificial lighting systems. In addition, occupants’ sense of well being and

productivity have been shown to increase when workplaces are wholly or predominantly naturally lit
(CIIBSE,2003) .

e Natural lighting is one of the measures that cannot be used to further reduce CO, emissions beyond
2006 Part L regulations because, once implemented, no more savings could be accounted without

changing the building.

¢ Natural lighting should be capable of reducing the electricity consumed by offices to levels around 8
W/m: according to internal research carried out and a case study presented in the Modern Building
Services Journal (MBS, 2006). This is equivalent to a reduction of 40% in the energy consumption and
carbon emission levels.. These can only be achieved if used together with some active mitigation
measures like low energy lamps, high-frequency electronic ballasts, mirror luminaries and light sensors.
Lamps may be smoothly dimmed down to 10% of their maximum light output and a suitable photocell
responds to the combined daylight and artificial illumination level to provide a constant level of

illumination. Where feasible, the use of light pipes and skylights should be encouraged

e Although natural lighting is desirable, solar gains must be limited such that the average solar and internal

gains during the occupancy in July are less than 35W/mz2

e The proposed development will aim to maximise the use of natural light wherever possible. Further
investigation will be carried out during detailed design.

Revision v08 Hayle Harbour
October 2007 Environmental Statement
Copyright © Buro Happold Limited




Buro Happold

16 D.4 Natural Ventilation

Natural ventilation consists of providing fresh air to the building by natural means without using fans. By using
natural ventilation strategies energy consumption in the building is reduced because there is no need to
mechanically force air into spaces to condition them. Natural vertilation requires a careful design and centrally

driven operation i.e. the BMS will actuate the windows, etcetera. when required.

Naturally ventilated buildings present some disadvantages. For example, some variation of the internal
temperature with external climatic conditions must be expected and odours and noise can come through the
openings. In addition to this, some buildings would have excessive internal gain or may not be suitable for a

commercial letting market if not air conditioned or comfort cooled.

Statistics from major landlords show that for 2001 naturally ventilated offices’ average energy charges based
on net letable area were in the region of 10% of the total service charge compared with 15% of the total

service charge for air-conditioned offices (CIBSE, 2003).

The use of air conditioning or camfort cooling may be reduced or avoided by adopting a night ventilation
strategy to cool the building fabric overnight, thereby reducing peak indoor temperatures during occupied
hours. Studies have shown that a night ventilation strategy can reduce peak daytime temperatures by around

2°C, effectively providing up to 20kWh/m+/year of free cooling. (Connect, 2004)

For large buildings, the complete control of natural ventilation by manual window openings is not possible and
some form of automatic control is essential normally via a BMS system. However, where natural ventilation is
employed, some variation of internal temperature with external climatic conditions must be expected. Atria

would be encouraged as would the use of high facade to floor plate ratios within buildings.

Commercial viability and acoustic concerns would influence the final solution for each building and whilst
natural ventilation would be encouraged, selection will be driven by these factors. Generally residential
developments would primarily utilize natural ventilation. Residential accommodation would be naturally
ventilated for housing, in appropriate instances, although these may be impractical for other elements of the

development due to:

Building Use — areas with high internal gains or restrictions to ventilation openings are unlikely to be viable for

natural ventilation solutions.

Location — adjacency to roads may result in unacceptable air quality at low-level ventilation inlets and noise
penetration through openings.

Commercial Concerns — to achieve the correct environment, e.g hotels, some uses will show significant

reduction in the value of the building area should competitive standards with similar building not be

maintained.
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The proposed development aims to utilise natural vertilation wherever possible. Further investigation will be

carried out during detailed design.
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16 E — Evaluation of energy efficiency measures

The following potential measures and technologies have been reviewed to detemine suitability and potential

impacts on carbon emissions:
¢ Intelligent control systems
e Low energy lighting
e Lighting control systems
e Demand driven ventilation
e Heatrecovery systems
e High efficiency plant and small power equipment
e Energy monitoring
e District heating
e Combined heat and power (CHP)

Each of these issues is addressed in detail in the following pages and referenced sections of this report.

16 E.1 Intelligent Control Systems
A Building Management System (BMS) controls most energy consuming actions within a building hence it can
limit energy wastage. BMS controls are composed of sensors, actuators and software that take decisions on

which the BMS can control plant timing, shading, lighting and ventilation running on a suitable hardware.

Zones of the building with different solar exposure, occupancy or use should have separate time and
temperature control. Central plant would only operate when the zone systems require it. Sensors can be
situated in windows, doors, plant equipment (e.g. boilers) rooms, etcetera and should measure temperature,

humidity, light levels, etcetera. They can also provide state info: open/close, empty/occupied, etcetera.

Actuators can be 100% adjustable to accommodate partial loads (e.g. pumps) or with intermediate positioning

(e.g. window openings, lighting appliances).

The chosen BMS software has to be able to process multiple inputs from the sensors and produce the desired

outputs for the actuators so that energy consumption is minimised and optimum conditions are achieved in the

building.
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Training for the operators and maintenance of the BMS software has to be provided and skill levels maintained
over time. Building users have to be encouraged not to override controls and constant monitoring and
adjustments to the systems can improve operational efficiency significantly.

Building envelopes, internal environments and the processes within buildings all contribute to the amount of
energy consumed. Examination of existing buildings indicates avoidable energy wastage can range between

25 to 50%. In welFmanaged buildings energy wastage can be reduced to 15 % (CIBSE, 2000).

The use of building management systems and other intelligent controls will be investigated and incorporated

as appropriate during detailed design of the proposed development.

16 E.2 Low Energy Lighting

Lighting is one of the largest consumers of electricity in buildings. It can account for upto 40% of the total
electricity cost in a naturally vertilated building. New 2006 Part L Building Regulations expect that at least 30%
of the appliances and sources of light should be low energy and high efficiency to minimise energy
consumption hence associated CO, emissions. External lighting is also a point to focus when aiming at CO,

emissions reduction.

High efficiency lamps offer a higher level of illumination per unit of energy. Installation within luminaries that
properly reflect the light produced by the lamp, electricity is saved and CO, emissions are cut. The
Commissioning Code L for lighting edited by CIBSE (CIBSE, 2003b) states that a value of 65 lumens per
circuit-watt should be achieved well above the regulation. According to 2006 Part L Building Regulations,
desired values of lighting efficacy in dwellings are 40 lumens per circuit-watt i.e. including lamps and their
associated control gear and 45 lumens per circuit-watt in non-dwelling buildings. For display lighting, the

values are not less than 15 lumens per circuit-watt

External lamps are usually lit for approximately 5000 hours a year, so a smallincrease in effectiveness can
yield a big decrease of the energy consumption (around 25%) per length of lit street. Streetlights should be
controlled by light sensors and timing devices. 2006 Part L Building Regulations states that any fixed external
lighting fitting should not exceed 150 W per fitting or it should have an efficacy above 40 lumens per circuit-

watt.

The use of low energy lighting will be investigated and incorporated as appropriate during detailed design of

the proposed development.
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16 E.3 Lighting Control Systems

General lighting controls can be included in the form of manually operated switches no more than 6m (or twice
the floor to ceiling height if greater) from the luminaries they control, and perimeter daylit space should be
separately switched. Display lighting should be separately switched off at times when people will not be

inspecting the display.

Lighting controls can be designed to take account of presence of people (e.g. pyroelectric infrared) in their
area with photoelectric switching and dimming capacity. 2006 Part L Building Regulations assumes 10%
reduction in carbon emissions in non-public buildings by implementing lighting controls that is assumed
extendable to the rest of controls. However, not all buildings will be able to implement this measure on
economical or technical grounds. Centralised lighting control systems also ensure that an overall control of the
lighting is maintained and unoccupied areas are switched off providing the maximum benefit in energy tems.
Case studies have shown that use of modern lighting controls, combined with natural lighting can result ina
30-40% reduction in the resultant lighting use (CIBSE, 1999)

The use of intelligent lighting controls will be investigated and incorporated as appropriate during detailed
design of the proposed development. Given the south facing aspect of the majority of the development there is
considerable potential for the use of natural lighting and the use high efficiency luminaires will be maximised

subject to commercial considerations.

16 E.4 Demand Driven Ventilation

Demand driven ventilation employs CO, sensors in occupied areas to control the amount of fresh air supplied,
via variable speed fans, in response to varying occupancy and the actual need for fresh air. These systems
give scope for energy savings in areas of variable occupancy and where ventilation demand is driven by

specific activities such as car parking.

Demand driven ventilation will be reviewed at detailed design stage for areas such as enclosed car parks

where it has the greatest potential to deliver energy consumption reductions.

16 E.5 Heat Recovery Systems

Heat recovery systems recover heat from exhaust air streams that would otherwise be wastefully discharged to
the outdoors and use it to raise the temperature of incoming fresh air. The use of a heat recovery system
makes it possible to use fresh air in significant quantities with a reduced level of carbon emissions. However,

climatic conditions may limit the days in the year when this technology is useful. Energy is saved and
emissions reduced as the energy required to heat incoming air is reduced.
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e According to 2006 Part L Building Regulations, expected efficiencies of heat exchangers would be
above 66%. Fans supplying air in balanced systems should have a specific fan power of 2 W/I/s or less
at 100% and 25% of the design flow rate. Fans for continuous supply (e.g. toilet rooms) should have

specific fan power of 0.8 W/I/s.

When considering the application of heat recovery systems, the energy balance and running cost as well as
capital cost must be considered. In addition to the operating cost of running wheels, pumps, fans, etc.,
consideration should be given to the flow resistance that heat recovery devices impose on systems thereby
increasing their carbon emissions from the fan system. Where the application of a heat recovery device proves
to be advantageous in cost/energy terms, then it shall be incorporated into the relevant system’s design.

Similarly to CO, savings by nmatural ventilation, once a building in the development is designed as mechanically
ventilated with heat recovery, its CO, emissions cannot be further reduced on these grounds. Hence, this
measure cannot be used to cut CO, emissions beyond 2006 Part L.

The use of heat recovery systems will be investigated and incorporated as appropriate during detailed design

of the proposed development There is potential to include heat recovery in the commercial elements of the

development.

16 E.6 High efficiency plant and small power equipment

The following minimum standards for mechanical and electrical systems would generally be applied. It should
be noted that Part L 2006 refers to another publication (Non-domestic Heating, Cooling and Ventilation
Compliance Guide) for the minimum plant standards on this section, which is not yet published. Nevertheless,

these requirements will be incorporated in all types of buildings in the proposed developmert.

If plant equipment (e.g. pumps, fans, motors, boilers, chillers, etc.) efficiency is high, less energy will be

required to produce the same effect thus minimising energy wastage and CO, emissions. For example:
e Gas fired condensing boilers achieving a seasonal efficiency of at least 86%
e High efficiency chillers with a minimum seasonal coefficient of performance (COP) of 3
e Fans rated higher than 1,100 W should be equipped with variable speed drives.

e Small power equipment like IT equipment, washing machines and small appliances with “A” energy
ratings

e The first two points are incompatible with a community/district heating/cooling scheme so both

associated CO, emissions reductions cannot be accounted simultaneously.
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e |f this option is used to comply with 2006 Part L Building Regulations requirement there is small potential
for further CO, reductions by improving plant efficiency or by using low energy consuming small power

equipment.

The use of high efficiency plant and small power equipment will be investigated and incorporated as

appropriate during detailed design of the proposed development

16 E.7 Energy Monitoring

This task will not reduce energy use or CO, emissions by itself other than enabling the elimination of operating
systems wastefully, not as designed or identifying faults within the design, installation and operation of the
systems. These faults, which are common in all buildings to a greater or lesser extent, could be identified and

remedied if monitored.

Energy monitoring is needed to prevent energy wastage and have the possibility of knowing if other CO,

saving measures are working properly. In the long term, it will provide energy trends and allow a better
management of the energy. Consequently, 2006 Part L Building Regulations states that automatic monitoring
and targeting of energy consumption with alarms for out of range values can achieve a reduction of up to 5%
in carbon emissions according to table 3 in the approved document 2A of the 2006 Part L Building Regulations

as it will enable the systems to be modified to operate at or near their optimum efficiency.

The use of energy monitoring will be investigated and incorporated as appropriate during detailed design of the

proposed development

16 E.8 District Heating

A District Heating scheme is any scheme where there is centralised generation of heat which is then distributed
to a number of buildings through a heating network (Rochas, 2004). This can vary in scale from links between

two buildings, up to the provision of heat throughout a city.

The main benefits(Rochas, 2004) come from

Reducing the cost of fuel infrastructure and maintenance (e.g. only one location needs gas connection),
e Efficiencies in technology from larger plant,

e Reduced cost compared to distributed boilers,
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The operator of the system may be able to secure a better tariff due to being a larger user of gas than each

single residence.

The system does however bring disadvantages in that
e A heat distribution system is needed,
e It reduces the financial viability of providing gas in flats for cooking,

e The operator of the system needs to organise billing for heat use.

It is interesting to note that Community Energy systems are very common in Northern European countries,
where for example 98% of Greater Helsinki is supplied by community heating from a variety of sources (EST,
2002) and 60% of Danish space heating is from such systems (DBDH, 2004), but less common in the UK,
providing heat to 1.8% of the building stock. However with the increasing tendency to building flats in the UK

Community Energy it is becoming more common.

The availability of a community heating network will improve the economic viability of alternative heating
technologies as it reduces the impact of sudden falls in demand and the network effectively acts as a thermal
store. During the life of the district heating network, which may be in excess of 50 years, different heat
generators or additional thermal storage can be added into the scheme as economics change. For instance a
CHP engine or biomass boiler could be added at any time, or the network could be linked to another
neighbouring scheme. In the same way the network can be adapted to include new clients whenever they

arrive.

District or community heating schemes can be used with existing and new buildings but would require careful
planning regarding flexibility to meet changes in future energy demands. A district heating scheme would serve
to ‘future proof’ the development as it allows for review and addition of other renewable technologies as they
become available. In such a system, only the central technology would need to be replaced rather than

individual technologies within each building.

Using a District Heating system brings flexibility benefits to the proposed developmernt. It can reduce the
capital cost of construction due to the cost savings from not providing gas, gas boilers and flues to each
property. It could allow for development through phases and for variations in future building designs and
technology trends. District Heating will also provide operational savings for occupants through the bulk
purchase of fuel and improved operating efficiencies.

A district scheme would promote community ownership and save space and energy but does require high
densities to be viable. It would be recommended that a district heating scheme be utilised for North Quay and
either a district heating or district heat and power scheme for South Quay. A district scheme is not being

considered for Riviere Fields due to the low density of that area of the proposed development.
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16 E.9 Combined Heat and Power (CHP)

CHP is the simultaneous generation of useful heat and power, providing efficiency benefits over traditional
forms of power generation (CIBSE, 1999 and Action Energy, 2004). For maximum efficiency CHP units
generate to serve a steady load (Action Energy, 1996) Peaks and troughs in power demand are then met
through imports or exports to the national grid; heat loads are matched through the use of additional boilers,

and by using thermal storage or heat dumping.

When compared in simple payback terms CHP does not usually prove economic compared with traditional
supplies unless there are at least 4500 hours of full load operation required over the course of a year (Action
Energy, 2004). Typically CHP units are sized to meet base heating demands to ensure that running time is
sufficiently high. It is traditionally only cost-effective to operate CHP units for 17 hours a day, avoiding the

night-period when the price of electricity is very low.

A CHP scheme can be managed by an ESCO (energy services company), who provide the equipment and
maintenance in return for an agreed price structure. This reduces the capital cost to the developer, but
introduces different risks. The ESCO may provide power over ‘private wires’ as an exempt supplier, this would

provide large cost savings and improve the economics for installinga CHP scheme (EST, 2003).

CHP is usually powered by gas, and therefore it is not considered a form of renewable energy, so does not
contribute to meeting the 10% renewables target but is viewed as an energy reduction method. CHP offers

carbon savings, less reliance on the grid electricity supply and long-term cost savings (CIBSE, 1999).

The integration of CHP in the proposed development would depend strongly on the implementation of a
district heating scheme and is being considered for both North and South Quay for use in conjunction with

renewable energy technologies.

CHP promotes local involvement and brings significant operational savings for mixed use developments such
as the proposed development as they provide a more consistent energy load profile which in turn allows for a
more efficient system. Using a model of energy consumption profiles for the building type breakdown we have
estimated the most appropriate size of CHP system for North Quay and South Quay. A 250kWe Gas CHP
system operating for around 4500 hours annually would be suitable for North Quay while a 160kWe Gas CHP

system operating for around 4800 hours annually would be suitable for South Quay.
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16 F — Evaluation of renewable technologies

Alternative energy technologies use local generation techniques to reduce the energy consumed via the
national grid and gas supply network. There are continual developments in this market, in terms of technology,
economy, public perception and government policy; and there may be many changes in the next ten years that
could influence the viability of their use. This report considers the technologies that are available and feasible

now; they are made based on present day prices and experience of their application within the UK.

Having considered methods for the reduction of energy consumption this section considers how the remaining
carbon dioxide emissions can be reduced through the introduction of on-site renewable energy generation to
provide both heat and power to the development. The alternative energy technologies considered include low

and zero carbon options applicable to a scheme of this scale and location.

Several constraints have informed the renewable options for the development. The first constraint is the
location and limitations of the site in conjunction with the planning and design requirements of the
development and community. Secondly the market cost and availability of renewable energy technologies. The
final consideration is the density and phasing of the development and the viability of a community heat and

power scheme.

16 F.1 Wind

Wind Turbines are well known as a source of renewable energy. The best location for a wind turbine is in an
exposed site with high average wind speeds, and with the potential for linking to the National Grid. Smaller
turbines can be located in many areas, but need good exposure to the wind to be economically viable
(Edwards, 1999). Recently, however, a range of very small turbines aimed at roof top use have come to be
used in domestic applications and are seen as a viable way of providing a proportion of a households power
needs (Taylor, 2001). At present large wind turbines are the most efficient and cost-effective method of

generating renewable power within the UK

The main benefits of local wind power are:

e Provide power all the year round, at varying levels;

e Attract a Renewable Obligation Certificate (ROC) for each unit of power generated
o Visibly show a commitment to environmental issues

e Generate a large amount of publicity.
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The main concerns raised over wind turbines are that they (Boyle, 2004):

e Intrude on the visual landscape
e Can be noisy if not wel designed
o Affectradar systems
e Injure birds
Proposed Development

The potential for using wind turbines is an issue of scale, and deciding what is appropriate and cost-effective.
The two extremes of scale are the use of alarge, circa TMW, wind turbine, to a series of small, circa 1.5kW,

turbines on the roof of high-rise properties.

Large scale wind energy has the potential for community ownership, high electrical yields and is commercially
viable. However, any proposal for a wind turbine must consider the impact on the local landscape. The
proximity of the RSPB Reserve at Carnnsew Pool to the development would negate the use of medium or
large scale wind turbines for this development. The only location on the site which is a sufficient distance

(400m+) from residential buildings to avoid noise nuisance is on the triangular spit, adjacent to the bird reserve.

Small scale wind turbines could be utilised for way-finding, public art or educational purposes while making a
minor contribution to the reduction of carbon dioxide emissions but may still pose a threat to birds. Urban wind
typically has high levels of turbulence and low wind speeds. Small-scale wind turbines are therefore
considered an expensive and unproven means of reducing CO,. Integration of wind turbines requires early
commitment to enable the structural and architectural ramifications to be resolved. A significant amount of risk

is involved when dealing with urban wind speeds and this option is not recommended as an efficient means of
meeting the energy targets.

16 F.2 Solar Photovoltaics (PV)

Solar photovoltaic panels convert direct and diffuse energy from the sun into electrical energy (Boyle,
2004).The panels can be easily integrated into roof spaces and facades or can be free standing to provide a
renewable source of power that can be used directly or exported to the grid. Optimum annual output is
achieved through installation on south facing elevations but near south, vertical walls and flat roofs can be
used. PV panels can also be designed to make an architectural statement. There is a variety of panels
available; framed modules, roof slates or glazing materials which can be used as direct alternatives to

conventional building materials.
Benefits

o Direct generation of high value electricity to be fed straight to the user
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e Each kWh will attract a Renewable Obligation Certificate (ROC)
e Provide shading to building that can reduce over-heating

e Clear statement of environmental commitment
Disadvantages

e The cost of solar PV panels is very high,

e The power is generated at times of low load and any excess power will only receive alow purchase price

from the national grid.

Although the cost is high, this can be reduced to some extent by integration into the building fabric and from
obtaining funding from external sources. In general Solar PV panels do not provide a great amount of useful

energy for the cost of provision, being around 8 times less cost-effective than a small wind turbine.
Proposed Development

Solar PV would make a visible statement but has high capital costs for a small carbon savings. At this stage in
the development it is not possible to know the availability of south facing roof or fagade areas. The orientation
of buildings in North Quay would lend themselves to addition of solar PV. It could also be considered for
individual homes in Riviere Fields. Typically an area of 14m2 would provide approximately halff of annual
domestic electrical demand with capital cost of about £8,400 per property. The affect of the orientation of

individual houses on the output would require further investigation.

Solar PV can be economical for low demand remote applications, such as signage, bus shelter lighting and

street lighting. Use of solar PV for these applications will be reviewed as the design develops.

If solar PV were to be installed, it would be recommended that it be as an addition to other renewable

technologies to give the development a ‘green’ image and minor CO, savings.

16 F.3 Solar Hot Water Heating

Solar thermal collectors absorb direct solar radiation and transfer it to circulating water, which exchanges the
heat obtained with a hot water store. These collectors operate most effectively during the summer when there
is maximum sunshine, which conversely, is when heat demand is at a minimum. They are therefore commonly
sized to meet summer hot water demands. If combined with themal storage or heat pumps the performance

of solar collectors can be improved, but these systems are more complex and expensive.
Benefits:
e ‘Free’ energy from the sun

e Visualsign of energy commitment
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e Can provide useful shading
e Low technology

Disadvantages

Require space at high level that could be used as e.g. roof garden

Additional service connections to reach hot water system
e May not match the aesthetics of buildings

e Can make CHP system less effective by reducing base heat load

Solar water collectors have many of the same solar access constraints as Solar PV but are not as affected by
shading. Optimum annual output is achieved on south facing elevations but near south, vertical walls and flat
roofs can be used. Evacuated tube collectors can be optimised by adjusting the solar angle enabling them to
be vertically mounted which creates opportunities for architectural integration. It is best suited to residential
and commercial properties or district heating and needs to be building integrated Like Solar PV, solar hot

water makes a visible statement but does require increased maintenance and capital expenditure.
Proposed Development

There are several areas throughout the site where this technology could be considered. Integration into
individual homes in Riviere Fields would be the easiest means of utilising solar hot water as shared systems
can become overly complex. Typically an area of 5m2 is required per property to provide approximately 60%
of hot water demand with an associated cost of about £5,000 per property. The affect of the orientation of

individual houses on the output would require further investigation.

16 F.4 Biomass

Biomass is a generic term for both liquid biofuels, such as biodiesel or bioethanol, and solid biofuels, such as

woodchips and pellets. In this strategy biomass will refer to woodchips and pellets.

Using biomass fuels in modern efficient heating systems is a well-established technique. The boilers used are
computer controlled for optimum efficiency and are easy to maintain and operate. Woodchips or pellets are

delivered on aregular basis into a fuel store and then automatically fed into the boiler when demanded.

Benefits:
e  Carbon neutral
e (Costsavings based on present day prices

e Sustainable management of local woodland
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e Benefits to local economy

o Establishment of reliable supply chain

Disadvantages:

e Additional capital cost of the boiler
e Additional need for fuel store, fuel transfer machinery and regular fuel deliveries via lorry
e Additional space requirement for boiler and fuel store

Proposed Development

The selection of a biomass system would depend strongly on inclusion of a district heating scheme. A biomass
district heating scheme could be used in both North and South Quay with individual boilers to be used in
Riviere Fields and areas of Hilltop. Biomass may be less viable in South Quay due to the predominantly
commercial areas where regular deliveries may be undesirable. A similar scheme in North Quay would be

situated near to industrial areas where such a conflict would be minimised.

There are several options in system scope for North and South Quay depending on desired emissions
reduction and budget. A 2.7MW biomass system would be required to supply 100% of the heat and hot water
for North Quay, while a system of 750kW would be required to achieve 50%. Both options could be used for
South Quay with either a 2MW or 450kW system.

The low density of Riviere Fields would require the use of decentralised systems. A 25kW boiler in each

property would be able to provide 100% of the heat and hot water demand.
Fuel Supply Study
Sources of woodchip investigated included the following:
e Logpile website (National Energy Foundation)
e Coordinated Woodfuel Initiative — South West Woodland Renaissance & Forestry Commission England
e Renewable Energy Association
e Local industry contacts

Potential suppliers were telephoned to determine how many were currently available and how many were likely
to be available in the future. The suppliers investigated had wood sources within a 30 mile radius of Hayle;

woodchip transported by lorry from further distances increases the carbon footprint.
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From the Database Coordinated Woodfuel Initiative — South West Woodland Renaissance & Forestry

Commission England — the following results were obtained:
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Ref | Contact details Comment
1 EnerTree Services No response (no website, personal answerphone)
See below
Tel: 01453 543 387
2 Econergy Ltd Does not cover Cornwall
Tel: 01767 652 800
3 Forest Fuels Ltd Contact Sam Whatmore; covers Cornwall, can provide to any
Tel: 01409 281 977 specification required by the boiler
4 Wood Energy Ltd Referred to Brookridge Timber
Tel: 01398 351 349
5 Scott Brown Tree Sewices No response
Tel: 01209 210 154
6 Tregothnan Estate Woodlands Contact Jonathan; currently supply a hotel within 20miles of
Tel: 01872 520 525 Hayle, cover all of Cornwall with their own estates
7 Mount Pleasant Garden Services Does not supply
Tel: 01726 843918
8 Cornish Garden Nurseries Does not supply
Tel: 01872 864 380
9 Cornovia Tree Serices No response
Tel: 01209 715010
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Other Contacts

Ref

1

10

11

12

Contact details
Southwest Woodfuels
Tel: 01398 324 558
Cornish Woodmeet
Tel: 01579 351316

Cornwall Sustainable Energy
Partnership

Tel: 01209 614974
Regen SW
Tel: 01392 494399

Renewable Energy Association
(REA)

Tel: 020 7747 1830
Centre for Sustainable Energy
Tel 0117 929 9550

Cornish Energy Efficiency Advice
Centre

Tel: 01209 614 975
Brookridge Timber
Tel:01823 680 546

Truro Sawmils
Tel: 01872 561 070

Biomass Industrial Crops Ltd (Bical)

Tel: 01984 656 606
A1 Tree Surgery & Landscaping
Tel: 01726 810844
Duchy of Cornwall

Gloucestershire, Herefordshire

Buro Happold

Comment

Website and email information

Referred to Truro Sawmills

Website

Website: no companies listed as woodchip suppliers

Website

Also Woodfuel South West Advice Service
Website
Website

Contact Kevin, company is associated with EcoWood Fuels;
covers all of SW (Glos, Som, Wilt, Devon, Cornwall). Suppliers
of pellet, just entering woodchip supply

Do not supply woodchip at the moment; are building a new
sawmill and are planning to install chipper on it (approximately
2008)

No response

No response

Manage local Duchy of Cornwall Woodland and other Estates.
Produce a reliable supply of woodchip, some of which is used
in local biomass boilers. Could form part of a local supply
network.
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13  National Industrial Symbiosis Can provide details of potential suppliers
Programme

44 Imperial Court

Kings Norton Business Centre
Pershore Road South
Birmingham

B30 3ES

Tel: 0121 433 2650

Land Use Assessment
The table below gives an indication of the current land use throughout Cornwall, compiled by Atlantic Energy

consultants for the CSEP. From this it can be seen that present land use in Cornwall is predominately

agricultural (76%) with most of this being grassland over five years maturity.

The data in the table below was compiled in 2003. The current land use situation in Cornwall may be obtained
from the analysis of a Geographical Information System. This may also be used to assess the suitability of
crops to their sites. The Forestry Commission has information on woodland inventories and aerial photos
which would supply a more complete picture of the current situation regarding the availability of land for fuel

sources.

The options for growing the crops are either on agricultural land or on the mining ground. The agricultural
landowners in the area are mostly small farmers, which may cause issues with regards to sharing machinery.
Experience from the ARBRE Project shows that plots smaller than 10 ha are not usually cost-effective.

Type of Land use Area (ha) %
Agricultural uses 268,866 76%
grassland >5yrs 138,693
grassland <5yrs 40,348
rough grazing 13,486
crops and fallow 61,491
farm woodland, other 12,081
Set Aside 2,767
Woodland 26,775 8%
coniferous 6,062
sitka spruce and douglas fir 2,980
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Type of Land use Area (ha) %
other conifers 3,082
broadleaf 20,713
oak 2,386
mixed 13,556
other 4,209
coppice 562
Derelict land 12,471 4%
metalliferous spoil heaps 2,207
excavations and pits 757
derelict railway land 298
other 409
china clay area approx.” 8,800
Margins (approximate figures) 2540 1%
useable road margins 540
hedgerows 2,000
Urban and other land 44,268 12%
Total land area 354,920 100%

* includes areas with existing planning

Summary

The following are current woodchip suppliers in the local area:

e Forest Fuels Ltd

e Tregothnan Estate Woodlands

The following are looking to supply woodchip in the future:

e Truro Sawmills

e Brookridge Timber
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16 F.5 Biomass CHP

Combined Heat and Power (CHP, also cogeneration) is the generation of useful heat and electricity where a
turbine or engine is connected to a dynamo to produce electricity while the exhaust heat is used to produce
steam and hot water. Capturing the resultant heat from the generation of electricity is a more efficient
technology than using large-scale power stations and gas boilers for power and hot water, however CHP is not
considered to be a renewable energy source unless fed with a renewable fuel.

Renewable fuels are:

Hydrogen produced through electrolysis of water via a renewable source of power &olar, wind, wave, etc.)
Future hydrogen grids are being discussed but are yet to be applied and there is limited opportunity for

renewable sources of power on the IPL site.

Bioethanol and biodiesel fuels which are being promoted as transport fuels in the UK Due to the lack of
availability in the UK, but high demand for transport fuels, these are being imported from areas such as Brazil,
West Africa and Indonesia. We do not recommend these as a stationary fuel in the long term due to long-term

price, availability and sustainability concerns.

Biogas from the anaerobic digestion of organic waste. This process involves the storage and digestion of
materials such as organic municipal solid waste, food processing waste, agricultural silage and human effluent.
This process is the ultimate approach to local waste treatment, turning waste products into useful energy and
fertiliser resources. However, there are few examples of this in the UK and the scale of technology required to

provide sufficient biogas would be more appropriate in a rural location than in central Birmingham.

Biomass in the form of woodchips as a result of sustainable forestry management and timber processing
industries is readily available in the UK. These sources can be supplemented by locally growing Short Rotation
Coppice (Energy Crops) such as Willow and Poplar. In countries such as Austria, Germany, Denmark and
Sweden biomass woodchip provides a substantial amount of heating and power needs. Biomass can be used
in small domestic boilers but is more commonly used in district heating schemes, sometimes using CHP

technology. Biomass is considered as a viable renewable fuel for IPL

Biomass boilers are a renewable energy source for heating and, using locally sourced biomass, can provide
substantial carbon savings. Even greater carbon savings are possible if a biomass CHP system could be used,

by providing renewable and efficient power and a source of hot water from the one system.

The technology options for biomass CHP are:
e Steam (Carnot cycle)
¢ Organic Rankine Cycle

e Gasification
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The Carnot cycle is the most common approach to biomass CHP, relying on traditional technologies in the
form of direct combustion heating water-tube steam boilers generating high-pressure steam that is passed
through a steam turbine. The heat to power ratio of this system is approximately 5 to 1 and the scale of system

is usually large. Traditional waste incineration and coal-fired combustion relies on this technology.

The Organic Rankine Cycle uses a heating fluid such as a thermal oil to transfer heat to a steam generator
which feeds the steam into a turbine or engine or to a Stirling engine. An example of an ORC has been
developed by Talbotts in the UK.

Biomass gasification relies on the thermal degradation of biomass woodchip into gas in the absence of air. The
gasification process is a proven concept and is similar to the process of producing towns gas from coal,
however past attempts to apply it for smallscale woodchip gas production have not been as successful as
hoped.

There are biomass CHP systems in use in Europe but there is minimal operating data available and most of the
schemes in operation are in the order of 500kWe and up. While CHP itself is well established, the use of
biofuels in CHP schemes presents technical challenges which are being addressed. While there are other
technologies under investigation, there are two systems which are currently viable, gasification and direct
combustion. Gasification is the conversion of the combustible part in the biofuel into gases (hydrogen, CO,
methane, CO and nitrogen) and char by combusting the fuel via a restricted flow of oxygen. The majority of
these systems use woodchips as their fuel supply.

Proposed Development

Biomass CHP is still viewed as an unproven technology in the UK, however, the planned installation of several
Biomass CHP systems will encourage the reassessment of the viability of this technology in the near future. A
district heating scheme would serve to ‘future proof’ the development for the provision of new renewable

technologies such as this. This would indicate integration into the district heating schemes of North and South

Quay.

16 F.6 Ground Source Heat Pumps

Ground Source Heat Pump is an established technology and can be installed in horizontal trenches or vertical
boreholes. Heat pumps upgrade low value energy with the use of electrical power via the refrigeration cycle
(Rawlings, RH.D, 1999). In the case of a closed Ground Source Heat Pump (GSHP) system a water-based
solution is pumped through pipes drilled 60 to 100 metres into the ground using the relative warm ground
temperature in the winter to provide heating at 40C to the property. To do this they will require sufficient free
underground area. It is not advised to drill the ground loops underneath the building construction, and usually

they are positioned within an adjacent car park.
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A closed loop system typically provides 20kW of heating for every 100 metre borehole; with each borehole
placed 2 metres apart, so to provide a large amount of heating a substantial free area would be required for the
ground loops. GSHP systems operate with a performance efficiency of around 300% ETSU, 2004), due to the
use of free energy from the ground. Each property would require roughly one borehole to provide its heating

needs.

Alternatively an open-loop system could be used, pending the availability of a large underground aquifer
beneath the site. In this case the aquifer would be used as a huge thermal store, balancing the heating
demands of the winter with cooling demands of the summer. For maximum efficiency the site annual cooling

demand should be matched as near as possible to the annual heat demand.

A heat pump system would be able to supply cooling at temperatures as low as 6:C and heating at
temperatures up to 45C (Rawlings, 1999). This would require the use of low-temperature/high-volume heating
systems throughout the development, typically in the form of underfloor circuits. This places a restriction on
the future design of heating and cooling systems. Another barrier is the reliance on electrical power to provide
heating; this may be anissue in the long-tem if electricity prices are predicted torise.

Proposed Development

GSHPs could be used to provide heat and hot water to houses in Riviere Fields. Heat pumps are best suited
for use with low temperature heating systems such as underfloor heating. If radiators were to be used, they
would need to be oversized to achieve the required output. An estimated area of 66m? per property would be
required for installation of a horizontal GSHP system. A ground survey would be required to assess the

feasibility of using Ground Source Heat Pumps for the site.

16 F.7 Ground Water and Harbour Cooling

Harbour cooling operates in a similar way to the ground water heat pumps. Heat is extracted from a building
by way of a heat pump and rejected into the harbour which acts as the heat sink. This raises the efficiency of
the cooling system and requires less energy than conventional cooling systems. Where the water table is high,
and a convenient borehole can be drilled, groundwater can be extracted from below the site and used for
cooling. The water can then be used to pre-cool ventilation air by passing it through a heat exchanger. The
ground water can be recycled as ‘grey-water’ for the building. In a similar way, harbour water could be
extracted, filtered and used directly for cooling and grey-water use.

Benefits:

e Ventilation air cooled with no refrigeration system
e Can helpto lower local water table

e Provides low energy cooling
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Disadvantages

e Requires electrical energy to pump water

e Permission needed to extract water

e Extra mechanical systems to maintain.

e Salt water from the harbour may effect the efficiency and require higher maintenance
Proposed Development

A system that used the ground or harbour water as a natural cooling resource would be very similar in design
to a ground source heat pump system. For harbour water cooling the difference would be that a licence would
be required from the Environment Agency for extraction and insertion of water from and to the harbour, taking
into account potential effects on marine life. In terms of infrastructure the costs may be much lower than for
installing a number of boreholes in the ground. There is also no need for in-depth testing for a potentially
available resource in the form of an aquifer. If the required licences can be obtained then the capital costs of

this alternative cooling method can be much reduced.

Cooling demands should be reduced where possible but ground water cooling could be used in North Quay to
meet the cooling demands of the office and hotel areas. A 1MW ground water cooling system would be

required to meet the cooling demand.

There will be a need for filtration of the water from the harbour, due to the high levels of salt and silt, before it
can be used in a heat exchanger or direct system. The building cooling systems should also be designed as
high-volume systems to reduce the need for additional artificial cooling. The harbour water option must also be

easy to maintain and resilient to possible water pollution, in the form of oil, waste or chemical spillage.

The harbour water will not provide the operating efficiency benefits of a ground water cooling system. The
ground temperature below 10 metres is very stable all year around, gererally from 10 to 12°C, whereas the

harbour water temperature will vary much more, possibly from 0 to 10C (EA, 2004).

The availability of permits for harbour water use needs to be investigated further. A more detailed study of
potential cooling loads and a cost-benefit analysis of the various cooling technology options will need to be

undertaken as the design develops.

The harbour will be refreshed every 6 hours which would allow for continually high efficiencies. A 500kW
harbour cooling system could be used in South Quay to meet the demands from the office areas. Harbour
cooling could also be considered for areas of North Quay and the landmark building situated on East Quay.

Further investigation would be required as to the affect the rise in temperature would have on the ecology of
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the harbour and possible temperature gradients. Harbour cooling would result in a maximum CO, saving of the

order of 1-2% of total sitewide emissions.

16 F.8 Energy from Waste

Waste management strategies for buildings should be tailored to the amount and composition of waste that
will be generated. If energy from waste is to be incorporated to a building project, the amount and composition

of residual waste, i.e. after recycling or composting, needs to be estimated.

The following is a list of potential energy from waste technologies, with a brief description of each that could

treat waste generated at the proposed development:

Anaerobic digestion (AD) - Bacterial digestion of wet waste, typically food, green or human wastes, in absence
of oxygen. Under such conditions, the organic waste fraction is transformed into biogas composed by 60%

methane and 40% carbon dioxide and minor parts of sulphur and other compounds. The bio-gas can be used
to fuel gas engine generators or CHP units and the solid and liquid by-products can be used as fertilisers. This

process is commonly used as part of sewage treatment process.

Mass burn incineration - Direct combustion of waste to raise steam for electricity generation and reduce
volume of waste to landfill. Itis widely used and there are many plants in operation all around the world. Highly
contentious in terms of opposition from environmental campaigners and local residents Needs extensive air

pollution prevention equipment. Capable of handling most feedstocks.

Gasification/pyrolysis - Also known as ‘advanced themal treatment’. Based on heating of separated non-
recyclable waste in partial or total absence of oxygen (gasification and pyrolysis respectively). Gives off a
‘syngas’ which can be cleaned and used to fuel gas engine CHP units. Leaves a residue which can be
landfilled or can be hazardous waste depending on specific process. There are many variants of this
technology which is relatively common in Germany and Japan. Suited to dry feedstock with high calorific

value.

Plasma arc gasification - Other innovative energy from waste technology that lags behind the previous is
plasma arc gasification. However, it is commercially unproven. There is some experience though in using it
aboard cruises and military ships and there are a few pilot commercial plants operating on municipal solid

waste. Because of this, plasma arc technology is not considered any further.

A review of existing reports on the various forms of energy from waste showed that each technology is better
suited to a type of waste and that it appears to be a lower limit in the quantities of waste that they require to

operate economically as summarised in the next table:

Hayle Harbour Revision v08
Environmental Statement October 2007
Copyright © Buro Happold Limited



Buro Happold

Technology Minimum throughput Suitable fuel
(tonnes per annum)
Anaerobic digestion 5,000 Organic waste
Gasification/Pyrolysis 30,000 Homogengous pre-processed waste, e.g.
refuse derived fuel
Incineration 60,000 Almost every type of fuel is suitable

According to section 9.5.3 of this report, there will be around 1,800 tonnes per annum of waste generated with
around 40% of it being paper and cardboard with the second larger stream being organic and putrescible
waste. Nonetheless, the quantities expected of any of the waste streams or their combinations are very low for

any commercial energy from waste facility.
Proposed Development:

Consequently, energy from waste should not be considered further for the proposed development alone.
Nonetheless, as part of a sustainable waste management strategy, reducing the amount of waste produced
and enabling recycling and/or composting should be encouraged. Recycling could be done involving the
community with campaigns and providing them with the necessary equipment, e.g. separated bins,
appropriate collection services, etc. Home composting systems, or a communal in-vessel system if there is

space in the development, could also be proposed.

Despite not being appropriate for the proposed development on its own, energy from waste should be

considered, although at larger scales, as reflected in the local and regional strategies.

16 F.19 Geothermal- Hot Dry Rock (HDR)

The concept of Hot Dry Rock was first introduced during the first oil crisis in the early 1970s and still remains
an experimental, unproven and expensive means of generating energy. There are few examples of HDR
worldwide and no successful schemes within the UK

The initial assumption on which the concept of HDR is based it that the deep hot crystalline basement rock
formations are nearly dry and impermeable to fluids. Water is injected through a borehole into the hot
permeable rocks, known as ‘themrmal reservoir’ where it circulates absorbing heat from the artfficially enlarged
fissures in the process. The water would then be brought back to the surface through a second borehole to run
steam turbines to generate electrical energy. The steam is produced in a secondary loop at low pressure or by

using secondary fluid with a low boiling temperature.

The International Geothermal Association (IGA) estimates that the worldwide electricity generating capacity

from geothermal sources is over 8,000MWe producing 50TWh per year with the potential for high temperature
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geothermal electricity being in the region of 36,600TWh per year (Smith,2003).HDR systems are required to
produce a thermal capacity of 10 to 100 MW over a period of 20 years in order to get into the range of
economy (Tenzer) with an optimum borehole depth of between 5-10 km.(Smith, 2003) If 0.1% of the heat from
the ground were utilised over a 30 year period, the heat power available would be 100MW/km2 (Twidell,1986).

The most obvious use of the energy would be to generate electricity due to its high value. This is attractive only
if the temperature is greater than 300°C and is considered unattractive if the temperature of the rock is below
150°C (Twidell, 1986).

The only previous attempt to utilise hot dry rock was carried out by the Camborne School of Mines was a small
scale field trial in Rosemanowes in Cornwall which began in 1977 and ran until 1991 with various experiments
and phasing which came to a cumulative cost of approximately 38 million pounds. The trial aimed at linking
four 300m deep boreholes over a horizontal distance of 40m. A series of explosions were carried out to
attempt to improve the permeability of the rock adjacent to the well bore through the creation of new fractures.
2 further boreholes were drilled to a depth of 2km rather than the commercially acceptable 6km. The
conditions at 2km depth had no relevance to the conditions at 6km, such as themal drawdown. Several
further boreholes were drilled again to a depth of 2km which created a short circut in the system. The trial

continued to be unsuccessful until it finished in 1991.

The conclusions reached through the trial were that even at this advanced stage in the UK's HDR
investigations, the understanding of the underground stimulation and of the engineering techniques required to
construct a working underground heat exchanger were inadequate (MacDonald, 1992). The geological
environment at 6km depth, the commercially feasible depth, remained purely conjectural and even if a
successful HDR system were to be installed in the UK, each subsequent project would carry the same risk of
failure due to the large geological variations prevalent in the UK. The main conclusion of the reviewing
consultants was that the generation of electrical power from HDR was unlikely to be commercially or
technically viable in Cornwall in the short or medium term (MacDonald, 1992). Further review in 1990
concluded that no satisfactory method had been created for an HDR heat exchanger, sealing short circuits,
finding reliable information about rock joint and stresses likely to be encountered at 6km depth or for designing
HDR power stations which could compete with conventional means. HDR was said to still be at an early stage

of development and would not be likely to be viable in the foreseeable future.
Proposed Development:

In order to assess the viability of a HDR system for the proposed development, a full geological study would
need to be carried out. This would entail an initial desk study to determine whether the necessary geological
conditions are believed to be present in the area of the site. If deemed an area of interest, several on site tests

would need to be carried out to further investigate. As is shown through the discussion of the trial by CSM, this
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is no guarantee of even moderate success. The capital cost and risk of HDR is extremely high and is not

viewed to be an option which should be considered any further.

16 F.10 Hydro Power

Tidal power is the capture of the kinetic or potential energy held within the twice-daily ebb and flow of the
tides. The amount of energy available for capture depends on the tidal range and the volume of water that can
be held at the peak tides. There are two fundamental systems that can be used, and these can vary

considerably in scale (Boyle, 2004):
In stream tidal generation

These systems are essertially the same as under-water windmills, and generate power directly from the flow of
water as the tide ebbs and flows. There is minimal impact on wildlife, but clearly shipping would need to avoid

the structures. This system is being proposed for off-shore or wide estuary locations with large tidal currents
Water capture schemes with turbines

This option involves the capture of water behind a barrier or in an enclosure at high tide, with the use of
turbines to generate power when the tide has fallen sufficiently and there is a head to generate from. The
largest current schemes are of this form, and involve building a barrage across the whole river, with clear
disruption for wildlife and shipping. On a much smaller scale water can be captured in a more modest
enclosure, and held back for later use. This is the system used at traditional Tide Mills, as at Woodbridge for

example.

Sites with the highest ranges, which is the difference between high and low tide levels, have the greatest

potential as a source of tidal energy. Major drawbacks of tidal energy are (Twiddel & Weir, 1986):

The mismatch of the principal lunar driven periods of 12h 25min and 24h 50min with the human &olar) period

of 24hrs. This leads to the optimum tidal power generation being out of phase with demand.
The changing tidal range and flow over a two-week period, producing changing power production.

The requirement for large water volume flow at low head, necessitating many specially constructed turbines

set in parallel
Very high capital costs
Potential ecological harm and disruption to extensive estuaries or marine regions.

The theory of tidal power is similar to wind power, with the advantage of predictable velocities of a fluid with a
density 1000 times greater than air along with the disadvantage of low fluid velocity and an aquatic
environment. The total power produced may not be large but generation at competitive prices may be possible

for local consumption.
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Proposed Development

Due to the listed nature of various structures within the proposed development and the protected status of the
many pools on site, one area lends itself to use in this manner, Penpol Creek.

Penpol Creek is anticipated to remain at half tide level which is a range of approximately 3m. The range varies
throughout the month from a maximum Ry for spring tides and R, for neap tides. The mean power produced

over a month was calculated using the following equation (Twiddel & Weir, 1986):
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Accordingly, the estimated mean power produced per month by tidal power in Penpol Creek is 8.5 MW.

Another option is the reinstatement of the sluicing structures to Copperhouse Pool and Carnsew Pool which
represents the renewal of a significant use of renewable energy on the proposed development site. The use of
tidal energy to reduce the requirement for mechanical dredging of the harbour areas is a form of renewable

energy not accounted for in CO, savings from the site.

There is also the potential to include tidal power generation within the reinstatement of the sluicing structures,
this will need further careful investigation to ensure it is compatible with the need to maintain water flow rates
and volumes sufficient for sluicing to achieve its primary aim of avoiding sediment build up in the harbour.
Proposals for generating power from the pools has been proposed by members of Exeter University. These
proposals are not included in the CO2 savings in this scheme due to fears of environmental impacts and

uncertainty regarding cost and performance, but will be investigated further at the more detailed design

stages.
Technology Assumptions Procedure Reference
For All Areas
Wind- Large Scake | N/A N/A N/A
Wind- Small Scale | To be investigated To be investigated N/A
Solar 14m2 to provide half of Calculate domestic electrical The Complete
Photovoltaics annual domestic electrical | demand and determine the Solar
demand per property amount of panels required to meet | Roof,2006
desired load Solarcentury
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Technology

Assumptions

Procedure

Reference

Solar Hot Water

5m2 to provide 60% of
domestic hot water per
property

Calculate domestic hot water
demand and determine the
amount of panels required to meet
desired load

The Complete
Solar
Roof,2006
Solarcentury

Biomass Woodchip boilers as lead, Calculate peak heat load and size | Econergy &
installed as part of district the biomass boiler to meet 50% Woodenergy
heating scheme of load

Biomass CHP Anearobic Digestion. Calculate base heat load and size | CHPA

Installed as part of district
heating and electricity
scheme

biomass CHP to meet desired
load.

Ground Source
Heat Pumps

COP of 4 for heating,
efficiency of 0.9 for electric
imersion heating, COP of
15 for free cooling. 180-
360kW per abstractio/
discharge well

Calculate peak heat/ cooling load
and size the GSHP to meet
desired load

Buro Happold
calculations

Ground Water &
Harbour Cooling

COP of 20 for cooling

Calculate peak cooling load and
size to meet desired load. Flow
rates and heat gradients to be
investigated.

Buro Happold
calculations

Energy from
Waste

Anearobic Digestion

Establish whether the waste
streams for the development

would be enough to generate
energy efficiently

Buro Happold
calculations

Hydro Power from | To be investigated To be investigated Exeter
Sluicing University
Geothermal N/A N/A Macdonald,
(Hot dry rock) 1992
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16 G — Energy Strategy Consultation

The following organisations entered into consultation:
e  Government Office for the South West
Date: 19th July 2007
Contact: Richard Omerod
e Cornwall Sustainable Energy Partnership
Date: 19th July 2007
Contact: Will Wason
e  South West Regional Development Agency
Date: 24th July 2007
Contact: Nick Harrington
Correspondence: From Nick Harrington, received on the 31st July 2007
Awaiting feedback from the flowing consultees:
e Hayle Area Plan Partnership
Contact Date: 31st July 2007
Contact: Contacted directly
e Cornwall Sustainable Building Trust
Contact Date: 31st July 2007
Contact: Contacted directly
e  Penwith District Council

Contact Date: 19th July 2007
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