Appendix B - Figures and sketches

21-20508-Sk101 Existing DA final landform plan
21-20508-SK102 Existing DA final landform slope analysis
21-23396-SK001 Proposed final landform (baseline)
21-23396-SK002 Proposed final landform (post-settlement)
21-23396-SK003 Proposed reprofiling staging plan

R5 settlement modelling (hand sketch)
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Settlement Analysis

Client: SITA Australia Job Number: 21-23396 Revision: A
Project: Lucas Heights RRC Revised Landform - Settlement Modelling Calcs by: C Nivison-Smith Date of issue 22-Jun-15
Subject: Cover sheet Checked by: A Roberts Date of review: 22-Jun-15

Purpose

This analysis estimates the settlement which will occur at the areas to be reprofiled at the Lucas Heights Resource Recovery Centre and will be used to produce the pre and post-settled final landform.
Sheet list Date of issue Revision
01 Inputs - waste heights - long section 22-Jun-15 A

02 Inputs - waste heights - cross sections 22-Jun-15 A

03 Settlement analysis - Section A-A (and graph) 22-Jun-15 A

04 Settlement analysis - Chainage 300 (and graph) 22-Jun-15 A

05 Settlement analysis - Chainage 600 (and graph) 22-Jun-15 A

06 Settlement analysis - Chainage 900 (and graph) 22-Jun-15 A

07 Settlement analysis - Chainage 1200 (and graph) 22-Jun-15 A

08 Settlement analysis - Chainage 1500 (and graph) 22-Jun-15 A

09 Settlement analysis - Chainage 1800 (and graph) 22-Jun-15 A

Modelling assumptions

- As described in the design memo associated with this analysis.

References

1. Qian, X, Koerner, R & Gray, D 2001. Geotechnical Aspects of Landfill Design and Construction, Prentice Hall, Sydney

2. Sowers G.F. 1973, ‘Settlement of Waste Disposal Fills’, Proc. 3rd International Conference on Soil Mechanics and Foundation Engineering, Vol. 2, 207-210

3. Lucas Heights Waste Management Centre Extension, Environmental Impact Statement, Landfill Technical Report, prepared by CMPS&F Pty Limited, dated December 1998
4. Lucas Heights Resource Recovery Park - preliminary settlement analysis and revised final landform design - design basis memo, prepared by GHD, dated April 2014

5. December 2013 site survey

6. 3D model of revised final landform (pre-settled)

7. Cell 5.3 design drawings, prepared by GHD

8. Landscape concept drawings prepared by Taylor Brammer, dated March 2014

9. Development consent

10. Lucas Heights annual reports (1984-2004)
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Client: SITA Australia
Project: Lucas Heights RRC Revised Landform - Settlement Modelling
Subject: Inputs - waste heights - long section

Job Number: 21-23396

Calcs by: C Nivison-Smith

Checked by: A Roberts

Revision: A
Date of issue 22-Jun-15
Date of review: 22-Jun-15

Statement of modelling procedure

This spreadsheet provides estimates of waste heights for each chainage for each section at different phases of the project.

Item Description Chainage Unit Notes
300 | 600 900 1200 | 1500 | 1800
Chainage stage
D1.01 Long Section A-A 1C ‘ 2 3 ‘ 4 ‘ 5.1 ‘ 5.3 Based on section sketch
Phase O - pre-landfilling
D2.01 Long Section A-A depth 11.53 14.36 17.95 9.31 N/A N/A m Estimated based on section area and estimated
waste tonnages
Phase 1 - existing waste (pre-overtopping)
D3.01 [Long Section A-A level | 158 | 156 145 | 120 | NA | NA | m |Based on 1998 site survey provided in EIS
Phase 2 - existing waste (overtopping)
D401 [Long Section A-A level | 165 | 168 165 | 163 128 93 | m |Based on existing site survey (Dec 13)
Phase 3 - future waste (reprofiling)
D5.01 |Long Section A-A level | 16678 | 1735 1843 | 17065 | 16756 | 139.81 | m [Based on final landform 3D model
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Client: SITA Australia Job Number: 21-23396 Revision: A
Project: Lucas Heights RRC Revised Landform - Settlement Modelling Calcs by: C Nivison-Smith Date of issue 22-Jun-15
Subject: Inputs - waste heights - cross sections Checked by: A Roberts Date of review: 22-Jun-15

Statement of modelling procedure

This spreadsheet provides estimates of waste heights for each chainage for each section at different phases of the project.

Item Description Inflection point Unit  |Notes

1 2 3 4 5
Inflection stage
E1.01 Chainage 300 N/A 1C 1C 1C N/A Based on section sketch
E1.02 Chainage 600 N/A 2 2 1B N/A Based on section sketch
E1.03 Chainage 900 N/A 3 3 1B N/A Based on section sketch
E1.04 Chainage 1200 N/A 4 4 1B N/A Based on section sketch
E1.05 Chainage 1500 N/A 5.1 5.1 5.1 N/A Based on section sketch
E1.06 Chainage 1800 N/A N/A 5.3 N/A N/A Based on section sketch
Offset from centerline
E2.01 Chainage 300 -164 -90 0 160 208 Based on section sketch
E2.02 Chainage 600 -325 -213 0 376 502 Based on section sketch
E2.03 Chainage 900 -404 -220 0 226 349 Based on section sketch
E2.04 Chainage 1200 -411 -201 0 242 374 Based on section sketch
E2.05 Chainage 1500 -401 -11 0 208 414 Based on section sketch
E2.06 Chainage 1800 -231 N/A 0 N/A 255 Based on section sketch

Phase 0 - pre-landfilling

Estimated based on section area and estimated

E3.01 Chainage 300 N/A 11.53 11.53 11.53 N/A m
waste tonnages

£3.02 Chainage 600 N/A 14.36 14.36 13.65 N/A m Estimated based on section area and estimated
waste tonnages

£3.03 Chainage 900 N/A 17.95 17.05 13.65 N/A m Estimated based on section area and estimated
waste tonnages

£3.04 Chainage 1200 N/A 931 931 13.65 N/A m Estimated based on section area and estimated
waste tonnages

£3.05 Chainage 1500 N/A N/A N/A N/A N/A m Estimated based on section area and estimated
waste tonnages

£3.06 Chainage 1800 N/A N/A N/A N/A N/A m Estimated based on section area and estimated

waste tonnages

Phase 1 - existing waste (pre-overtopping)

E4.01 Chainage 300 N/A 158 158 160 N/A m Based on 1998 site survey provided in EIS
E4.02 Chainage 600 N/A 155 156 158 N/A m Based on 1998 site survey provided in EIS
E4.03 Chainage 900 N/A 151 145 154 N/A m Based on 1998 site survey provided in EIS
E4.04 Chainage 1200 N/A 119 120 122 N/A m Based on 1998 site survey provided in EIS
E4.05 Chainage 1500 N/A 105 105 105 N/A m Based on 1998 site survey provided in EIS
E4.06 Chainage 1800 N/A N/A N/A N/A N/A m Based on 1998 site survey provided in EIS

Phase 2 - existing waste (overtopping)
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E5.01 Chainage 300 N/A 159 165 169 N/A m Based on existing site survey (Dec 13)
E5.02 Chainage 600 N/A 157 168 159 N/A m Based on existing site survey (Dec 13)
E5.03 Chainage 900 N/A 157 165 157 N/A m Based on existing site survey (Dec 13)
E5.04 Chainage 1200 N/A 152 163 156 N/A m Based on existing site survey (Dec 13)
E5.05 Chainage 1500 N/A 129 129 145 N/A m Based on existing site survey (Dec 13)
E5.06 Chainage 1800 N/A N/A 93 N/A N/A m Based on existing site survey (Dec 13)
Phase 3 - future waste (reprofiling)

E6.01 Chainage 300 N/A 165 169.12 173.83 N/A m Based on final landform 3D model
E6.02 Chainage 600 N/A 170 180.84 169.33 N/A m Based on final landform 3D model
E6.03 Chainage 900 N/A 170.64 183.39 170.02 N/A m Based on final landform 3D model
E6.04 Chainage 1200 N/A 174.63 172.98 172.13 N/A m Based on final landform 3D model
E6.05 Chainage 1500 N/A 166.6 166.91 168.33 N/A m Based on final landform 3D model
E6.06 Chainage 1800 N/A N/A 144.25 N/A N/A m Based on final landform 3D model
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FILE:

Client: SITA Australia
Project: Lucas Heights RRC Revised Landform - Settlement Modelling

Subject: Settlement analysis - Section A-A

Job Number: 21-23396

Calcs by: C Nivison-Smith
Checked by: A Roberts

Revision: A

Date of issue 22-Jun-15

Date of review: 22-Jun-15

Statement of modelling procedure

This spreadsheet provides the results of the settlement analysis for Section A-A based on the proposed inputs and model parameters.

Item Description Symbol Chainage Unit |Notes
300 600 900 1200 1500 1800
Phase 1 - existing waste (pre-overtopping)
F1.01 Unit weight of solid waste 11 11 11 11 N/A N/A kN/m® |Taken from Qian (2002)
F1.02 Initial average thickness of waste layer Ho 12 14 18 9 N/A N/A m D2.01
F1.03 Prewo_us_l_y applied pressure in the waste 60 60 60 60 N/A N/A kN/m? [Based on historical compaction machinery used
layer (initial compaction)
F1.04 Previously applied pressure in the waste 63.42 79 99 51 N/A N/A kN/m?  |0.5 x F1.01 x F1.02
layer (existing layer)
F1.05 Previously applied pressure in the waste 77 132 220 473 N/A N/A KN/m?  |F2.01 x F2.02
layer (existing overtopping)
F1.06 Total previously applied pressure in the o 200.42 271 379 584 NIA NIA kN/m? |F1.04 + F1.05
waste layer
F1.07 Total overburden pressure applied at the o 20 61 212 84 N/A N/A kN/m?  |F3.01 x F3.02 + F4.01 x F4.02
mid-level of the waste layer
F1.08 Modified primary compression index Cc 0.2 0.2 0.2 0.2 N/A N/A Taken from Qian (2002)
F1.09 Modified secondary compression index Cy 0.055 0.055 0.055 0.055 N/A N/A Taken from Qian (2002)
F1.10 Primary settlement AH¢ 0.09 0.25 0.69 0.11 N/A N/A m E%%ezd) on Sower's formila provided in Qian
F1.11 Starting time of secondary settlement ty 25 21 19 18 N/A N/A 2014 - B1.13
F1.12 Ending time of secondary settlement t, 30 30 30 30 N/A N/A Estimate
F1.13 Secondary settlement AH, 0.05 0.12 0.20 0.11 N/A N/A m Z?)soezd) on Sower's formla provided in Qian
F1.14 Total phase settlement AH 0.14 0.37 0.89 0.22 N/A N/A m F1.10 + F1.13
F1.15 Total phase settlement 1% 3% 5% 2% N/A N/A m/m
Phase 2 - existing waste (overtopping)
F2.01 Unit weight of solid waste 11 11 11 11 N/A N/A kN/m® |Taken from Qian (2002)
F2.02 Initial average thickness of waste layer Ho 7 12 20 43 N/A N/A m D4.01 - D3.01
F2.03 Prewqu S.I.y applied pressure in the waste 60 60 60 60 N/A N/A kN/m? |Based on historical compaction machinery used
layer (initial compaction)
F2.04 Previously applied pressure in the waste 39 66 110 237 N/A N/A kN/m? 0.5 x F2.01 x F2.02
layer (existing layer)
£2.05 Prewous]y gpphed pressure in the waste 0 0 0 0 N/A N/A Wime - INiA
layer (existing overtopping)
F2.06 Total previously applied pressure in the 0o 98.50 126 170 297 N/A N/A KN/m?  |F2.04 + F2.05
waste layer
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Client: SITA Australia Job Number: 21-23396 Revision: A ~
Project: Lucas Heights RRC Revised Landform - Settlement Modelling Calcs by: C Nivison-Smith Date of issue 22-Jun-15
Subject: Settlement analysis - Section A-A Checked by: A Roberts Date of review: 22-Jun-15
Statement of modelling procedure ~
This spreadsheet provides the results of the settlement analysis for Section A-A based on the proposed inputs and model parameters.
Item Description Symbol Chainage Unit |Notes
300 600 900 1200 1500 1800
F2.07 Total overburden pressure applied at the o 20 61 212 84 N/A N/A KN/m?  |F3.01 x F3.02 + F4.01 x F4.02
mid-level of the waste layer
F2.08 Modified primary compression index C'c 0.2 0.2 0.2 0.2 N/A N/A Taken from Qian (2002)
F2.09 Modified secondary compression index Cy 0.055 0.055 0.055 0.055 N/A N/A Taken from Qian (2002)
F2.10 Primary settlement AHc 0.11 0.41 1.41 0.93 N/A N/A m Z%soezd) on Sower's formula provided in Qian
F2.11 ty ty 14 12 9 6 N/A N/A 2014 - B2.17
F2.12 ty t, 30 30 30 30 N/A N/A Estimate
F2.13 Secondary settlement AH, 0.13 0.26 0.58 1.65 N/A N/A m E%%ezd) on Sower's formila provided in Qian
F2.14 Total phase settlement AH 0.24 0.67 1.98 2.59 N/A N/A m F2.10 + F2.13
F2.15 Total phase settlement 3% 6% 10% 6% N/A N/A m/m
Phase 3 - future waste (reprofiling)
F3.01 Unit weight of solid waste 11 11 11 11 11 11 kN/m® |Taken from Qian (2002)
F3.02 Initial average thickness of waste layer Ho 2 6 19 8 40 a7 m D5.01 - D4.01
Previously applied pressure in the waste 5 . . .
F3.03 layer (initial compaction) Op 60 60 60 60 60 60 kN/m® |Based on predicted future compaction machinery|
F3.04 Total overburden pressure applied at the o 9.79 30 106 42 218 257 kN/m? |0.5 x E4.01 x E4.02
mid-level of the waste layer
F3.05 Modified primary compression index C'c 0.2 0.2 0.2 0.2 0.2 0.2 Taken from Qian (2002)
F3.06 Modified secondary compression index CYy 0.055 0.055 0.055 0.055 0.055 0.055 Taken from Qian (2002)
F3.07 Primary settlement AH¢ 0.00 0.00 0.96 0.00 4.43 5.92 m (E;%s()ezd) on Sower's formula provided in Qian
F3.08 ty t; 1 1 1 1 1 1 From date of placement
F3.09 ty t, 30 30 30 30 30 30 Estimate
F3.10 Secondary settlement AH, 0.14 0.45 157 0.62 3.21 3.80 m E%%ezd) on Sower's formila provided in Qian
F3.11 Total phase settlement AH 0.14 0.45 2.52 0.62 7.64 9.72 m F4.07 + F4.10
F3.12 Total phase settlement 8% 8% 13% 8% 19% 21% m/m
All phases
F4.01 Total settlement 0.53 1.49 5.40 3.43 7.64 9.72 m F1.14 + F2.14 + F3.11 + F4.11
F4.02 Total settlement 0.03 5% 9% 6% 0.19 0.21 m
F4.03 Baseline RL 166.78 173.50 184.30 170.65 167.56 139.81 m
F4.04 Post-settled RL 166.25 172.01 178.90 167.22 159.92 130.09 m
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Client: SITA Australia Job Number: 21-23396 Revision: A ~
Project: Lucas Heights RRC Revised Landform - Settlement Modelling Calcs by: C Nivison-Smith Date of issue 22-Jun-15
Subject: Settlement analysis - Chainage 300 Checked by: A Roberts Date of review: 22-Jun-15
Statement of modelling procedure ~
This spreadsheet provides the results of the settlement analysis for Chainage 300 cross-section based on the proposed inputs and model parameters.
Item Description Symbol Inflection point Unit |Notes
1 2 3 4 5
Phase 1 - existing waste (pre-overtopping)
G1.01 Unit weight of solid waste N/A 11 11 11 N/A kN/m® |Taken from Qian (2002)
G1.02 Initial average thickness of waste layer Ho N/A 12 12 12 N/A m E3.01
G1.03 Prewo_us_l_y applied pressure in the waste N/A 60 60 60 N/A kN/m? [Based on historical compaction machinery used
layer (initial compaction)
G104 Previously applied pressure in the waste N/A 63 63 63 N/A KN/m? 0.5 x G1.01 x G1.02
layer (existing layer)
G1.05 Previously applied pressure in the waste N/A 11 77 99 N/A kN/m?  |G2.01 x G2.02
layer (existing overtopping)
G1.06 Total previously applied pressure in the o N/A 134 200 292 N/A WWim? |G1.04 + G105
waste layer
G1.07 Total overburden pressure applied at the o N/A 66 45 53 N/A KN/m? |G3.01 x G3.02 + G4.01 x G4.02
mid-level of the waste layer
G1.08 Modified primary compression index Cc N/A 0.2 0.2 0.2 N/A Taken from Qian (2002)
G1.09 Modified secondary compression index Cy N/A 0.055 0.055 0.055 N/A Taken from Qian (2002)
G1.10 Primary settlement AH¢ N/A 0.40 0.20 0.21 N/A m Z%%ezd) on Sower's formila provided in Qian
G1l.11 ty ty N/A 25 25 25 N/A 2014 - B1.13
G1.12 t t, N/A 30 30 30 N/A Estimate
G1.13 Secondary settiement AH, N/A 0.05 0.05 0.05 N/A m (E;"’;)soezd) on Sower's formla provided in Qian
G1.14 Total phase settlement AH N/A 0.45 0.25 0.26 N/A m G1.10 + G1.13
G1.15 Total phase settlement N/A 4% 2% 2% N/A m/m
Phase 2 - existing waste (overtopping)
G2.01 Unit weight of solid waste N/A 11 11 11 N/A kN/m® |Taken from Qian (2002)
G2.02 Initial average thickness of waste layer Ho N/A 1 7 9 N/A m E5.01 - E4.01
G2.03 Prewqu s_l_y applied pressure In the waste N/A 60 60 60 N/A kN/m? |Based on historical compaction machinery used
layer (initial compaction)
G2.04 Previously applied pressure in the waste N/A 6 39 50 N/A KN/m? |05 x G2.01 x G2.02
layer (existing layer)
G2.05 Prewous]y gpphed pressure in the waste N/A 0 0 0 N/A Wime - INiA
layer (existing overtopping)
G2.06 Total previously applied pressure in the G N/A 66 99 110 N/A WwWim? |G2.04 + G2.05
waste layer
G2.07 Total overburden pressure applied at the o N/A 66 45 53 N/A KN/m? |G3.01x G3.02 + GA4.01 x G4.02
mid-level of the waste layer
G2.08 Modified primary compression index C'c N/A 0.2 0.2 0.2 N/A Taken from Qian (2002)
G2.09 Modified secondary compression index Cy N/A 0.055 0.055 0.055 N/A Taken from Qian (2002)
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Client:

SITA Australia

Project: Lucas Heights RRC Revised Landform - Settlement Modelling

Job Number: 21-23396

Calcs by: C Nivison-Smith

Revision: A
Date of issue 22-Jun-15

Subject: Settlement analysis - Chainage 300 Checked by: A Roberts Date of review: 22-Jun-15
Statement of modelling procedure
This spreadsheet provides the results of the settlement analysis for Chainage 300 cross-section based on the proposed inputs and model parameters.
Item Description Symbol Inflection point Unit |Notes
1 2 3 4 5
G2.10 Primary settlement AH N/A 0.06 0.23 031 N/A m (E;"’;)soezd) on Sower's formla provided in Qian
G2.11 ty ty N/A 14 14 14 N/A 2014 - B2.17
G2.12 tp tp N/A 30 30 30 N/A Estimate
G2.13 Secondary settlement AH, N/A 0.02 0.13 0.16 N/A m E%%ezd) on Sower's formila provided in Qian
G2.14 Total phase settlement AH N/A 0.08 0.36 0.47 N/A m F2.10 + F2.13
G2.15 Total phase settlement N/A 8% 5% 5% N/A m/m
Phase 3 - future waste (reprofiling)
G3.01 Unit weight of solid waste N/A 11 11 11 N/A kN/m® |Taken from Qian (2002)
G3.02 Initial average thickness of waste layer Ho N/A 6 4 5 N/A m E7.01- E6.01
Previously applied pressure in the waste 5 . . .
G3.03 layer (initial compaction) Op N/A 60 60 60 N/A kN/m® |Based on predicted future compaction machinery|
G3.04 thal overburden pressure applied at the o N/A 23 23 27 N/A kN 0.5 x G4.01 x G4.02
mid-level of the waste layer
G3.05 Modified primary compression index C'c N/A 0.2 0.2 0.2 N/A Taken from Qian (2002)
G3.06 Modified secondary compression index CYy N/A 0.055 0.055 0.055 N/A Taken from Qian (2002)
G3.07 Primary settlement AHc N/A 0.00 0.00 0.00 N/A m (E;"’;)soezd) on Sower's formla provided in Qian
G3.08 ty t; N/A 1 1 1 N/A From date of placement
G3.09 tp tp N/A 30 30 30 N/A Estimate
G3.10 Secondary settlement AH, N/A 0.49 0.33 0.39 N/A m E%%ezd) on Sower's formuila provided in Qian
G3.11 Total phase settlement AH N/A 0.49 0.33 0.39 N/A m G4.07 + G4.10
G3.12 Total phase settlement N/A 8% 8% 8% N/A m/m
All phases
G4.01 Total settlement N/A 1.02 0.95 1.13 N/A m G1.14 + G2.14 + G3.11 + G4.11
G4.02 Total settlement N/A 5% 4% 4% N/A m
G4.03 Baseline RL 156.00 165.00 169.12 173.83 170.00 m
G4.04 Post-settled RL 156.00 163.98 168.17 172.70 170.00 m

FILE: Settlement Analysis - LH - RA_Likely - FOR CURRENT APPROVED LANDFORM .xIsx

Settlement analysis CH300

PAGE 2 OF 2



Client: SITA Australia Job Number: 21-23396 Revision: A ~
Project: Lucas Heights RRC Revised Landform - Settlement Modelling Calcs by: C Nivison-Smith Date of issue 22-Jun-15
Subject: Settlement analysis - Chainage 600 Checked by: A Roberts Date of review: 22-Jun-15
Statement of modelling procedure ~
This spreadsheet provides the results of the settlement analysis for Chainage 600 cross-section based on the proposed inputs and model parameters.
Item Description Symbol Inflection point Unit |Notes
1 2 3 4 5
Phase 1 - existing waste (pre-overtopping)
H1.01 Unit weight of solid waste N/A 11 11 11 N/A kN/m® |Taken from Qian (2002)
H1.02 Initial average thickness of waste layer Ho N/A 14 14 14 N/A m E3.02
H1.03 Prewo_us_l_y applied pressure in the waste N/A 60 60 60 N/A kN/m? [Based on historical compaction machinery used
layer (initial compaction)
H1.04 Previously applied pressure in the waste N/A 79 79 75 N/A kN/m?  |0.5 x H1.01 x H1.02
layer (existing layer)
H1.05 Previously applied pressure in the waste N/A 22 132 11 N/A KN/m?  |H2.01 x H2.02
layer (existing overtopping)
H1.06 Total previously applied pressure in the o N/A 161 271 146 N/A kNim? |H1.04 + H1.05
waste layer
HL.07 Total overburden pressure applied at the o N/A 143 141 114 N/A KN/m?  |H3.01 x H3.02 + H4.01 x H4.02
mid-level of the waste layer
H1.08 Modified primary compression index Cc N/A 0.2 0.2 0.2 N/A Taken from Qian (2002)
H1.09 Modified secondary compression index Cy N/A 0.055 0.055 0.055 N/A Taken from Qian (2002)
H1.10 Primary settlement AH¢ N/A 0.79 0.52 0.68 N/A m Z%%ezd) on Sower's formila provided in Qian
H1.11 ty ty N/A 21 21 22 N/A 2014 - B1.13
H1.12 t t, N/A 30 30 30 N/A Estimate
H1.13 Secondary settiement AH, N/A 0.12 0.12 0.10 N/A m Z%soezd) on Sower's formla provided in Qian
H1.14 Total phase settlement AH N/A 0.92 0.65 0.78 N/A m H1.10 + H1.13
H1.15 Total phase settlement N/A 6% 4% 6% N/A m/m
Phase 2 - existing waste (overtopping)
H2.01 Unit weight of solid waste N/A 11 11 11 N/A kN/m® |Taken from Qian (2002)
H2.02 Initial average thickness of waste layer Ho N/A 2 12 1 N/A m E5.02 - E4.02
H2.03 Prewqu S.I.y applied pressure in the waste N/A 60 60 60 N/A kN/m? |Based on historical compaction machinery used
layer (initial compaction)
H2.04 Previously applied pressure in the waste N/A 11 66 6 N/A kN/m? |05 x H2.01 x H2.02
layer (existing layer)
H2.05 Prewous]y gpphed pressure in the waste N/A 0 0 0 N/A Wime - INiA
layer (existing overtopping)
H2.06 Total previously applied pressure in the G N/A 71 126 66 N/A Wim? |H2.04 + H2.05
waste layer
H2.07 Total overburden pressure applied at the o N/A 143 141 114 N/A KN/m?  [H3.01 x H3.02 + H4.01 x H4.02
mid-level of the waste layer
H2.08 Modified primary compression index C'c N/A 0.2 0.2 0.2 N/A Taken from Qian (2002)
H2.09 Modified secondary compression index Cy N/A 0.055 0.055 0.055 N/A Taken from Qian (2002)
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Client:

SITA Australia

Project: Lucas Heights RRC Revised Landform - Settlement Modelling

Job Number: 21-23396

Calcs by: C Nivison-Smith

Revision: A
Date of issue 22-Jun-15

Subject: Settlement analysis - Chainage 600 Checked by: A Roberts Date of review: 22-Jun-15
Statement of modelling procedure
This spreadsheet provides the results of the settlement analysis for Chainage 600 cross-section based on the proposed inputs and model parameters.
Item Description Symbol Inflection point Unit |Notes
1 2 3 4 5
H2.10 Primary settlement AH¢ N/A 0.19 0.78 0.09 N/A m :3‘2aosoe2d) on Sower's formula provided in Qian
H2.11 ty ty N/A 12 12 14 N/A 2014 - B2.17
H2.12 tp tp N/A 30 30 30 N/A Estimate
H2.13 Secondary settlement AH, N/A 0.04 0.26 0.02 N/A m E%%ezd) on Sower's formila provided in Qian
H2.14 Total phase settlement AH N/A 0.24 1.05 0.11 N/A m H2.10 + H2.13
H2.15 Total phase settlement N/A 12% 9% 11% N/A m/m
Phase 3 - future waste (reprofiling)
H3.01 Unit weight of solid waste N/A 11 11 11 N/A kN/m® |Taken from Qian (2002)
H3.02 Initial average thickness of waste layer Ho N/A 13 13 10 N/A m E7.02 - E6.02
Previously applied pressure in the waste 5 . . .
H3.03 layer (initial compaction) Op N/A 60 60 60 N/A kN/m® |Based on predicted future compaction machinery|
H3.04 thal overburden pressure applied at the o N/A 72 7 57 N/A kNim? 0.5 x H4.01 x H4.02
mid-level of the waste layer
H3.05 Modified primary compression index C'c N/A 0.2 0.2 0.2 N/A Taken from Qian (2002)
H3.06 Modified secondary compression index CYy N/A 0.055 0.055 0.055 N/A Taken from Qian (2002)
H3.07 Primary settlement AH¢ N/A 0.20 0.18 0.00 N/A m :3‘2aosoe2d) on Sower's formula provided in Qian
H3.08 ty t; N/A 1 1 1 N/A From date of placement
H3.09 tp tp N/A 30 30 30 N/A Estimate
H3.10 Secondary settlement AH, N/A 1.06 1.04 0.84 N/A m E%%ezd) on Sower's formuila provided in Qian
H3.11 Total phase settlement AH N/A 1.25 1.22 0.84 N/A m H4.07 + H4.10
H3.12 Total phase settlement N/A 10% 10% 8% N/A m/m
All phases
H4.01 Total settlement N/A 2.40 2.92 1.73 N/A m H1.14 + H2.14 + H3.11 + H4.11
H4.02 Total settlement N/A 8% 7% 7% N/A m
H4.03 Baseline RL 153.00 170.00 180.84 169.33 157.00 m
H4.04 Post-settled RL 153.00 167.60 177.92 167.60 157.00 m
FILE: Settlement Analysis - LH - RA_Likely - FOR CURRENT APPROVED LANDFORM.xIsx Settlement analysis CH600 PAGE 2 OF 2



Client: SITA Australia Job Number: 21-23396 Revision: A ~
Project: Lucas Heights RRC Revised Landform - Settlement Modelling Calcs by: C Nivison-Smith Date of issue 22-Jun-15
Subject: Settlement analysis - Chainage 900 Checked by: A Roberts Date of review: 22-Jun-15
Statement of modelling procedure ~
This spreadsheet provides the results of the settlement analysis for Chainage 900 cross-section based on the proposed inputs and model parameters.
Item Description Symbol Inflection point Unit |Notes
1 2 3 4 5
Phase 1 - existing waste (pre-overtopping)
11.01 Unit weight of solid waste N/A 11 11 11 N/A kN/m® |Taken from Qian (2002)
11.02 Initial average thickness of waste layer Ho N/A 18 18 14 N/A m E3.03
11.03 Prewo_us_l_y applied pressure in the waste N/A 60 60 60 N/A kN/m? [Based on historical compaction machinery used
layer (initial compaction)
11.04 Previously applied pressure in the waste N/A 99 99 75 N/A KN/m? 0.5 x 11.01 x 11.02
layer (existing layer)
11.05 Previously applied pressure in the waste N/A 66 220 33 N/A kN/m?  [12.01 x 12.02
layer (existing overtopping)
11.06 Total previously applied pressure in the o N/A 225 379 168 N/A WWime |11.04 +11.05
waste layer
11.07 Total overburden pressure applied at the o N/A 150 202 143 N/A KN/m?  13.01 x 13.02 + 14.01 x 14.02
mid-level of the waste layer
11.08 Modified primary compression index Cc N/A 0.2 0.2 0.2 N/A Taken from Qian (2002)
11.09 Modified secondary compression index Cy N/A 0.055 0.055 0.055 N/A Taken from Qian (2002)
11.10 Primary settlement AH¢ N/A 0.80 0.67 073 N/A m Z%%ezd) on Sower's formila provided in Qian
11.11 ty ty N/A 19 19 22 N/A 2014 - B1.13
11.12 t t, N/A 30 30 30 N/A Estimate
11.13 Secondary settlement AH, N/A 0.20 0.20 0.10 N/A m :3‘2aosoe2d) on Sower's formula provided in Qian
11.14 Total phase settlement AH N/A 0.99 0.86 0.83 N/A m 11.10 + 11.13
11.15 Total phase settlement N/A 6% 5% 6% N/A m/m
Phase 2 - existing waste (overtopping)
12.01 Unit weight of solid waste N/A 11 11 11 N/A kN/m® |Taken from Qian (2002)
12.02 Initial average thickness of waste layer Ho N/A 6 20 3 N/A m E5.03 - E4.03
12.03 Prewqu S.I.y applied pressure in the waste N/A 60 60 60 N/A kN/m? |Based on historical compaction machinery used
layer (initial compaction)
12.04 Previously applied pressure in the waste N/A 33 110 17 N/A kN/m? |05 x 12.01 x 12.02
layer (existing layer)
12.05 Prewous]y gpphed pressure in the waste N/A 0 0 0 N/A Wime - INiA
layer (existing overtopping)
12.06 Total previously applied pressure in the G N/A 93 170 77 N/A Wime 112,04 +12.05
waste layer
12.07 Total overburden pressure applied at the o N/A 150 202 143 N/A KN/m?  [13.01 X 13.02 + 14.01 x 14.02
mid-level of the waste layer
12.08 Modified primary compression index C'c N/A 0.2 0.2 0.2 N/A Taken from Qian (2002)
12.09 Modified secondary compression index Cy N/A 0.055 0.055 0.055 N/A Taken from Qian (2002)
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Client:

SITA Australia

Project: Lucas Heights RRC Revised Landform - Settlement Modelling

Job Number: 21-23396

Calcs by: C Nivison-Smith

Revision: A
Date of issue 22-Jun-15

Subject: Settlement analysis - Chainage 900 Checked by: A Roberts Date of review: 22-Jun-15
Statement of modelling procedure
This spreadsheet provides the results of the settlement analysis for Chainage 900 cross-section based on the proposed inputs and model parameters.
Item Description Symbol Inflection point Unit |Notes
1 2 3 4 5
12.10 Primary settlement AH¢ N/A 0.50 1.36 0.27 N/A m Z?)soezd) on Sower's formla provided in Qian
12.11 ty ty N/A 9 9 14 N/A 2014 - B2.17
12.12 ty tp N/A 30 30 30 N/A Estimate
12.13 Secondary settlement AH, N/A 0.17 0.58 0.05 N/A m E%%ezd) on Sower's formila provided in Qian
12.14 Total phase settlement AH N/A 0.67 1.94 0.33 N/A m 12.10 + 12.13
12.15 Total phase settlement N/A 11% 10% 11% N/A m/m
Phase 3 - future waste (reprofiling)
13.01 Unit weight of solid waste N/A 11 11 11 N/A kN/m® |Taken from Qian (2002)
13.02 Initial average thickness of waste layer Ho N/A 14 18 13 N/A m E7.03 - E6.03
Previously applied pressure in the waste 5 . . .
13.03 layer (initial compaction) Op N/A 60 60 60 N/A kN/m® |Based on predicted future compaction machinery|
13.04 thal overburden pressure applied at the o N/A 75 101 72 N/A WNim? 0.5 x 14.01 x 14.02
mid-level of the waste layer
13.05 Modified primary compression index C'c N/A 0.2 0.2 0.2 N/A Taken from Qian (2002)
13.06 Modified secondary compression index CYy N/A 0.055 0.055 0.055 N/A Taken from Qian (2002)
13.07 Primary settlement AHc N/A 0.26 0.83 0.20 N/A m (E;"’;)soezd) on Sower's formla provided in Qian
13.08 ty t; N/A 1 1 1 N/A From date of placement
13.09 tp tp N/A 30 30 30 N/A Estimate
13.10 Secondary settlement AH, N/A 111 1.49 1.06 N/A m E%%ezd) on Sower's formuila provided in Qian
13.11 Total phase settlement AH N/A 1.37 2.33 1.26 N/A m 13.07 + 13.10
13.12 Total phase settlement N/A 10% 13% 10% N/A m/m
All phases
14.01 Total settlement N/A 3.04 5.13 242 N/A m 11.14 +12.14 +13.11 + 14.11
14.02 Total settlement N/A 8% 9% 8% N/A m
14.03 Baseline RL 147.00 170.64 183.39 170.02 151.00 m
14.04 Post-settled RL 147.00 167.60 178.26 167.60 151.00 m
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Client: SITA Australia Job Number: 21-23396 Revision: A ~
Project: Lucas Heights RRC Revised Landform - Settlement Modelling Calcs by: C Nivison-Smith Date of issue 22-Jun-15
Subject: Settlement analysis - Chainage 1200 Checked by: A Roberts Date of review: 22-Jun-15
Statement of modelling procedure ~
This spreadsheet provides the results of the settlement analysis for Chainage 1200 cross-section based on the proposed inputs and model parameters.
Item Description Symbol Inflection point Unit |Notes
1 2 3 4 5
Phase 1 - existing waste (pre-overtopping)
J1.01 Unit weight of solid waste N/A 11 11 11 N/A kN/m® |Taken from Qian (2002)
J1.02 Initial average thickness of waste layer Ho N/A 9 9 14 N/A m E3.04
J1.03 Prewo_us_l_y applied pressure in the waste N/A 60 60 60 N/A kN/m? [Based on historical compaction machinery used
layer (initial compaction)
J1.04 Previously applied pressure in the waste N/A 51 51 75 N/A KN/m? 0.5 x J1.01 x J1.02
layer (existing layer)
J1.05 Previously applied pressure in the waste N/A 363 473 374 N/A KN/m?  [32.01 x J2.02
layer (existing overtopping)
J1.06 Total previously applied pressure in the o N/A 474 584 509 N/A WWim 131,04 + 31.05
waste layer
J1.07 Total overburden pressure applied at the o N/A 249 110 177 N/A KN/m?  |33.01 x J3.02 + J4.01 x J4.02
mid-level of the waste layer
J1.08 Modified primary compression index Cc N/A 0.2 0.2 0.2 N/A Taken from Qian (2002)
J1.09 Modified secondary compression index Cy N/A 0.055 0.055 0.055 N/A Taken from Qian (2002)
J1.10 Primary settlement AH¢ N/A 0.34 0.14 0.35 N/A m Z%%ezd) on Sower's formila provided in Qian
J1.11 ty ty N/A 18 18 22 N/A 2014 - B1.13
J1.12 t t, N/A 30 30 30 N/A Estimate
J113 Secondary settiement AH, N/A 0.11 0.11 0.10 N/A m Z%soezd) on Sower's formla provided in Qian
J1.14 Total phase settlement AH N/A 0.45 0.25 0.46 N/A m J1.10 +J1.13
J1.15 Total phase settlement N/A 5% 3% 3% N/A m/m
Phase 2 - existing waste (overtopping)
J2.01 Unit weight of solid waste N/A 11 11 11 N/A kN/m® |Taken from Qian (2002)
J2.02 Initial average thickness of waste layer Ho N/A 33 43 34 N/A m E5.04 - E4.04
J2.03 Prewqu S.I.y applied pressure in the waste N/A 60 60 60 N/A kN/m? |Based on historical compaction machinery used
layer (initial compaction)
J2.04 Previously applied pressure in the waste N/A 182 237 187 N/A KN/m? 0.5 x J2.01 x J2.02
layer (existing layer)
12.05 Prewous]y gpphed pressure in the waste N/A 0 0 0 N/A Wime - INiA
layer (existing overtopping)
J2.06 Total previously applied pressure in the 0o N/A 242 297 247 N/A KN/m?  |32.04 + 32.05
waste layer
32.07 Total overburden pressure applied at the o N/A 249 110 177 N/A KN/m?  [J3.01 x J3.02 + J4.01 x J4.02
mid-level of the waste layer
J2.08 Modified primary compression index C'c N/A 0.2 0.2 0.2 N/A Taken from Qian (2002)
J2.09 Modified secondary compression index Cy N/A 0.055 0.055 0.055 N/A Taken from Qian (2002)
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Client:

SITA Australia

Project: Lucas Heights RRC Revised Landform - Settlement Modelling

Job Number: 21-23396

Calcs by: C Nivison-Smith

Revision: A
Date of issue 22-Jun-15

Subject: Settlement analysis - Chainage 1200 Checked by: A Roberts Date of review: 22-Jun-15
Statement of modelling procedure
This spreadsheet provides the results of the settlement analysis for Chainage 1200 cross-section based on the proposed inputs and model parameters.
Item Description Symbol Inflection point Unit |Notes
1 2 3 4 5
J2.10 Primary settlement AH N/A 2.03 1.18 1.60 N/A m Z%soezd) on Sower's formla provided in Qian
J2.11 ty ty N/A 6 6 14 N/A 2014 - B2.17
J2.12 ty tp N/A 30 30 30 N/A Estimate
J2.13 Secondary settlement AH, N/A 1.27 1.65 0.62 N/A m E%%ezd) on Sower's formila provided in Qian
J2.14 Total phase settlement AH N/A 3.30 2.83 2.22 N/A m J2.10 +J2.13
J2.15 Total phase settlement N/A 10% 7% 7% N/A m/m
Phase 3 - future waste (reprofiling)
J3.01 Unit weight of solid waste N/A 11 11 11 N/A kN/m® |Taken from Qian (2002)
J3.02 Initial average thickness of waste layer Ho N/A 23 10 16 N/A m E7.04 - E6.04
Previously applied pressure in the waste 5 . . .
J3.03 layer (initial compaction) Op N/A 60 60 60 N/A kN/m® |Based on predicted future compaction machinery|
13.04 thal overburden pressure applied at the o N/A 124 55 89 N/A Wi 0.5 x 34.01 x 34.02
mid-level of the waste layer
J3.05 Modified primary compression index C'c N/A 0.2 0.2 0.2 N/A Taken from Qian (2002)
J3.06 Modified secondary compression index CYy N/A 0.055 0.055 0.055 N/A Taken from Qian (2002)
J3.07 Primary settlement AH¢ N/A 1.43 0.00 0.55 N/A m :3‘2aosoe2d) on Sower's formula provided in Qian
J3.08 ty t; N/A 1 1 1 N/A From date of placement
J3.09 tp tp N/A 30 30 30 N/A Estimate
J3.10 Secondary settlement AH, N/A 1.84 0.81 131 N/A m E%%ezd) on Sower's formuila provided in Qian
J3.11 Total phase settlement AH N/A 3.27 0.81 1.86 N/A m J3.07 +J3.10
J3.12 Total phase settlement N/A 14% 8% 12% N/A m/m
All phases
J4.01 Total settlement N/A 7.03 3.89 4.53 N/A m J1.14 +J2.14 + J3.11 + J4.11
J4.02 Total settlement N/A 11% 6% 7% N/A m
J4.03 Baseline RL 129.00 174.63 172.98 172.13 146.00 m
J4.04 Post-settled RL 129.00 167.60 169.09 167.60 146.00 m
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Client: SITA Australia Job Number: 21-23396 Revision: A ~
Project: Lucas Heights RRC Revised Landform - Settlement Modelling Calcs by: C Nivison-Smith Date of issue 22-Jun-15
Subject: Settlement analysis - Chainage 1500 Checked by: A Roberts Date of review: 22-Jun-15
Statement of modelling procedure ~
This spreadsheet provides the results of the settlement analysis for Chainage 1500 cross-section based on the proposed inputs and model parameters.
Item Description Symbol Inflection point Unit |Notes
1 2 3 4 5
Phase 1 - existing waste (pre-overtopping)
K1.01 Unit weight of solid waste N/A N/A N/A N/A N/A kN/m® |Taken from Qian (2002)
K1.02 Initial average thickness of waste layer Ho N/A N/A N/A N/A N/A m E3.05
K1.03 Prewo_us_l_y applied pressure in the waste N/A N/A N/A N/A N/A kN/m? |Based on historical compaction machinery used
layer (initial compaction)
K1.04 Previously applied pressure in the waste N/A N/A N/A N/A N/A KkN/m? 0.5 x K1.01 x K1.02
layer (existing layer)
K1.05 Previously applied pressure in the waste N/A N/A N/A N/A N/A KN/m?  |K2.01 x K2.02
layer (existing overtopping)
K1.06 Total previously applied pressure in the o N/A N/A N/A N/A N/A WWim? |K1.04 + K1.05
waste layer
K1.07 Total overburden pressure applied at the o N/A N/A N/A N/A N/A KN/m?  |K3.01 x K3.02 + K4.01 x K4.02
mid-level of the waste layer
K1.08 Modified primary compression index Cc N/A N/A N/A N/A N/A Taken from Qian (2002)
K1.09 Modified secondary compression index Cy N/A N/A N/A N/A N/A Taken from Qian (2002)
K1.10 Primary settlement AH¢ N/A N/A N/A N/A N/A m Z%%ezd) on Sower's formila provided in Qian
K1.11 ty ty N/A N/A N/A N/A N/A 2014 - B1.13
K1.12 t t, N/A N/A N/A N/A N/A Estimate
K1.13 Secondary settlement AH, N/A N/A N/A N/A N/A m :3‘2aosoe2d) on Sower's formula provided in Qian
K1.14 Total phase settlement AH N/A N/A N/A N/A N/A m K1.10 + K1.13
K1.15 Total phase settlement N/A N/A N/A N/A N/A m/m
Phase 2 - existing waste (overtopping)
K2.01 Unit weight of solid waste N/A 11 11 11 N/A kN/m® |Taken from Qian (2002)
K2.02 Initial average thickness of waste layer Ho N/A 24 24 40 N/A m E5.05 - E4.05
K2.03 Prewqu S.I.y applied pressure in the waste N/A 60 60 60 N/A kN/m? |Based on historical compaction machinery used
layer (initial compaction)
K2.04 Previously applied pressure in the waste N/A 132 132 220 N/A KN/m? |05 x K2.01 x K2.02
layer (existing layer)
K2.05 Prewous]y gpphed pressure in the waste N/A 0 0 0 N/A Wime - INiA
layer (existing overtopping)
K2.06 Total previously applied pressure in the 0o N/A 192 192 280 N/A KN/m?  |K2.04 + K2.05
waste layer
K2.07 Total overburden pressure applied at the o N/A 414 417 257 N/A KN/m?  [K3.01 x K3.02 + K4.01 x K4.02
mid-level of the waste layer
K2.08 Modified primary compression index C'c N/A 0.2 0.2 0.2 N/A Taken from Qian (2002)
K2.09 Modified secondary compression index Cy N/A 0.055 0.055 0.055 N/A Taken from Qian (2002)
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Client:

SITA Australia

Project: Lucas Heights RRC Revised Landform - Settlement Modelling

Job Number: 21-23396

Calcs by: C Nivison-Smith

Revision: A
Date of issue 22-Jun-15

Subject: Settlement analysis - Chainage 1500 Checked by: A Roberts Date of review: 22-Jun-15
Statement of modelling procedure
This spreadsheet provides the results of the settlement analysis for Chainage 1500 cross-section based on the proposed inputs and model parameters.
Item Description Symbol Inflection point Unit |Notes
1 2 3 4 5
K2.10 Primary settlement AH N/A 2.39 2.41 2.26 N/A m Z%soezd) on Sower's formla provided in Qian
K2.11 ty ty N/A 5 5 5 N/A 2014 - B2.17
K2.12 tp tp N/A 30 30 30 N/A Estimate
K2.13 Secondary settlement AH, N/A 1.03 1.03 171 N/A m E%%ezd) on Sower's formila provided in Qian
K2.14 Total phase settlement AH N/A 3.42 3.43 3.97 N/A m K2.10 + K2.13
K2.15 Total phase settlement N/A 14% 14% 10% N/A m/m
Phase 3 - future waste (reprofiling)
K3.01 Unit weight of solid waste N/A 11 11 11 N/A kN/m® |Taken from Qian (2002)
K3.02 Initial average thickness of waste layer Ho N/A 38 38 23 N/A m E7.05 - E6.05
Previously applied pressure in the waste 5 . . .
K3.03 layer (initial compaction) Op N/A 60 60 60 N/A kN/m® |Based on predicted future compaction machinery|
K3.04 Total overburden pressure applied at the o N/A 207 209 128 N/A KN/m?  [0.5 x K4.01 x K4.02
mid-level of the waste layer
K3.05 Modified primary compression index C'c N/A 0.2 0.2 0.2 N/A Taken from Qian (2002)
K3.06 Modified secondary compression index CYy N/A 0.055 0.055 0.055 N/A Taken from Qian (2002)
K3.07 Primary settlement AHc N/A 4.04 4.10 154 N/A m Z%soezd) on Sower's formla provided in Qian
K3.08 ty t; N/A 1 1 1 N/A From date of placement
K3.09 tp tp N/A 30 30 30 N/A Estimate
K3.10 Secondary settlement AH, N/A 3.05 3.08 1.90 N/A m E%%ezd) on Sower's formuila provided in Qian
K3.11 Total phase settlement AH N/A 7.10 7.18 3.44 N/A m K3.007 + K3.10
K3.12 Total phase settlement N/A 19% 19% 15% N/A m/m
All phases
K4.01 Total settlement N/A 10.52 10.61 7.41 N/A m K1.14 + K2.14 + K3.11 + K4.11
K4.02 Total settlement N/A 17% 17% 12% N/A m
K4.03 Baseline RL 118.00 166.60 166.91 168.33 144.00 m
K4.04 Post-settled RL 118.00 156.08 156.30 160.92 144.00 m
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Client: SITA Australia Job Number: 21-23396 Revision: A —
Project: Lucas Heights RRC Revised Landform - Settlement Modelling Calcs by: C Nivison-Smith Date of issue 22-Jun-15
Subject: Settlement analysis - Chainage 1800 Checked by: A Roberts Date of review: 22-Jun-15
Statement of modelling procedure ~
This spreadsheet provides the results of the settlement analysis for Chainage 1500 cross-section based on the proposed inputs and model parameters.
Item Description Symbol Inflection point Unit |Notes
1 2 3 4 5
Phase 1 - existing waste (pre-overtopping)
L1.01 Unit weight of solid waste N/A N/A N/A N/A N/A kN/m® |Taken from Qian (2002)
L1.02 Initial average thickness of waste layer Ho N/A N/A N/A N/A N/A m E3.06
L1.03 Prewo_us_l_y applied pressure in the waste N/A N/A N/A N/A N/A kN/m? |Based on historical compaction machinery used
layer (initial compaction)
L1.04 Previously applied pressure in the waste N/A N/A N/A N/A N/A kN/m? 0.5 x L1.01 x L1.02
layer (existing layer)
L1.05 Previously applied pressure in the waste N/A N/A N/A N/A N/A KN/m?  |L2.01 x L2.02
layer (existing overtopping)
L1.06 Total previously applied pressure in the o N/A N/A N/A N/A N/A Wim? |L1.04 +11.05
waste layer
L1.07 Total overburden pressure applied at the o N/A N/A N/A N/A N/A KN/m?  |L3.01 x L3.02 + L4.01 x L4.02
mid-level of the waste layer
L1.08 Modified primary compression index Cc N/A N/A N/A N/A N/A Taken from Qian (2002)
L1.09 Modified secondary compression index Cy N/A N/A N/A N/A N/A Taken from Qian (2002)
L1.10 Primary settlement AH¢ N/A N/A N/A N/A N/A m Z%%ezd) on Sower's formila provided in Qian
L1.11 ty ty N/A N/A N/A N/A N/A 2014 - B1.13
L1.12 t t, N/A N/A N/A N/A N/A Estimate
L1.13 Secondary settlement AH, N/A N/A N/A N/A N/A m :3‘2aosoe2d) on Sower's formula provided in Qian
L1.14 Total phase settlement AH N/A N/A N/A N/A N/A m L1.10 + L1.13
L1.15 Total phase settlement N/A N/A N/A N/A N/A m/m
Phase 2 - existing waste (overtopping)
L2.01 Unit weight of solid waste N/A N/A N/A N/A N/A kN/m® |Taken from Qian (2002)
L2.02 Initial average thickness of waste layer Ho N/A N/A N/A N/A N/A m E5.06 - E4.06
L2.03 Prewqu s_l_y applied pressure in the waste N/A N/A N/A N/A N/A kN/m? |Based on historical compaction machinery used
layer (initial compaction)
L2.04 Previously applied pressure in the waste N/A N/A N/A N/A N/A kN/m? |05 x L2.01 x L2.02
layer (existing layer)
12.05 Prewous]y gpphed pressure in the waste N/A N/A N/A N/A N/A Wime - INiA
layer (existing overtopping)
L2.06 Total previously applied pressure in the 0o N/A N/A N/A N/A N/A KN/m?  |L2.04 + L2.05
waste layer
12.07 Total overburden pressure applied at the o N/A N/A N/A N/A N/A KN/m?  [L3.01 x L3.02 + L4.01 x L4.02
mid-level of the waste layer
L2.08 Modified primary compression index C'c N/A N/A N/A N/A N/A Taken from Qian (2002)
L2.09 Modified secondary compression index CYy N/A N/A N/A N/A N/A Taken from Qian (2002)
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Client:

Project: Lucas Heights RRC Revised Landform - Settlement Modelling

SITA Australia

Job Number: 21-23396

Calcs by: C Nivison-Smith

Revision: A
Date of issue 22-Jun-15

Subject: Settlement analysis - Chainage 1800 Checked by: A Roberts Date of review: 22-Jun-15
Statement of modelling procedure
This spreadsheet provides the results of the settlement analysis for Chainage 1500 cross-section based on the proposed inputs and model parameters.
Item Description Symbol Inflection point Unit |Notes
1 2 3 4 5

L2.10 Primary settlement AH N/A N/A N/A N/A N/A m (E;"’;)soezd) on Sower's formla provided in Qian
L2.11 ty ty N/A N/A N/A N/A N/A 2014 - B2.17
L2.12 tp tp N/A N/A N/A N/A N/A Estimate
12.13 Secondary settlement AH, N/A N/A N/A N/A N/A m E%%ezd) on Sower's formila provided in Qian
L2.14 Total phase settlement AH N/A N/A N/A N/A N/A m L2.10 + L2.13
L2.15 Total phase settlement N/A N/A N/A N/A N/A m/m
Phase 4 - future waste (reprofiling)
L3.01 Unit weight of solid waste N/A N/A 11 N/A N/A kN/m® |Taken from Qian (2002)
L3.02 Initial average thickness of waste layer Ho N/A N/A 51 N/A N/A m E7.06 - E6.06
L3.03 Prewo_us_l_y applied pressure in the waste Op N/A N/A 60 N/A N/A kN/m? [Based on predicted future compaction machinery

layer (initial compaction)
13.04 Total overburden pressure applied at the o N/A N/A 282 N/A N/A KN/m?  [0.5 x L4.01 x L4.02

mid-level of the waste layer
L3.05 Modified primary compression index C'c N/A N/A 0.2 N/A N/A Taken from Qian (2002)
L3.06 Modified secondary compression index CYy N/A N/A 0.055 N/A N/A Taken from Qian (2002)
L3.07 Primary settlement AH¢ N/A N/A 6.89 N/A N/A m :3‘2aosoe2d) on Sower's formula provided in Qian
L3.08 ty t; N/A N/A 1 N/A N/A From date of placement
L3.09 tp tp N/A N/A 30 N/A N/A Estimate
L3.10 Secondary settlement AH, N/A N/A 4.16 N/A N/A m E%%ezd) on Sower's formuila provided in Qian
L3.11 Total phase settlement AH N/A N/A 11.05 N/A N/A m L3.07 + L3.10
L3.12 Total phase settlement N/A N/A 22% N/A N/A m/m
All phases
L4.01 Total settlement N/A N/A 11.05 N/A N/A m L1.14 +L2.14 +L.3.11 + L4.11
L4.02 Total settlement N/A N/A 22% N/A N/A m
L4.03 Baseline RL 111.00 144.25 135.00 m
L4.04 Post-settled RL 111.00 133.20 135.00 m
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Appendix D - Final landform slope analysis

21-23482-SK020 Proposed final landform slope analysis
21-23482-FIG021 Cross sections
21-23482-FIG022 Cross sections

GHD | Report for SITA Australia Pty Ltd - Lucas Heights Resource Recovery Park Project, 21/23482



020MS (ad) panoidde

O | ou Adl STOC AV | 31ep
Z8v€e-Tz |'ouqgol TV 10}  Q0GET|ofeds

“as0dind 12U AU 0, 10 U0S130 13410 AL AQ pasn 2q 10U 1SN pue pasedaid
‘e Yoy J0j 350dind 3 10} (UWINOOP SIL 35N UED PaIIBE SEY GHO UM 03B
1210 & 0 Ajuo Aew P SIUL 135N JO SUONIPUOD.

WodpyBmmm M oo puB@|rewpAs 3
66126826 2 T9 4
®I[RASNY 0002 MSN A3UPAS 19a1S Ubeaia):

SISATVNY 3dO71S

NYO4ANV1 T¥YNI4 d3SOd0Odd
d¥d SLHOIFH SYoN1

Blelsny V1IS
aep pdde uonduosap A3
ST'S0T0| Qv [EESEE] 9
§T's080| Qv [ESEE] o]
AYVYNINITIHd
“AINO T3A31

9NLJFONOD ¥ OL GITTIA0N N338 SYH WHOIANY Tv!
N

MW oL Hes (vt use-%er [

(95T oL (Mot %er-%or [N

(HOT:WT OL (H0Z:(NT %0t - %5 [
"SISATYNY 3dOTS

AN3W31LL3S 1SOd - SYNOLNOD [
WHO4aNY1 a380d0dd ———~——

‘aN3oa

INISd1004 FTINOOLS TI0dS ONILSIXI

GMP0Z03S Z8VEZ- TASDUIBIIAQVO\ZSVEZITZVD  ON alid P

oK UosIy 4q panold

Wd 05T - 5T0z ke g careq 10l



woopyl'mmm A wodpub@|rewpAs 3 66T2 6826 ¢ T9 4 00TZ 6£26 ¢ T9 L BIRASNY 0002 MSN AdUpAs ‘19ans ybeasapsed €eT ‘ST [9Aa7]

pu—
—

TZ 9Inbi-

STOZ AVIN | B¥ed
o | uoisiney

SNOILD3IS SSOdD

ddd SIHOIFH SvoN

B0 BRTE0NS 28762 T2\SDUIMEI\QAVOZBPELTZID  ON Il PBO

HOAOH UOSIY q paniold WY SEITT- ST0z AeW @ 10id

¥

Z8vez-Tz | JequinN qor VITVYLSNY VLIS
oz 135 mromon @S
NOILO3S \ ¥/
2 & 2 8 g 8 8 g E 8 2 & g & g 8 g 8 K g 8 & <
8 s s JOVNIVHO
& > 2 = ® @ & - 9 = z 2 EY g 5 ] & 2 2 s g @ @ (7402 NNf) TIAT1 3OVAUNS ONLLSIXT
8 & 2 s & 8 8 ] 8 2 = 2 » © £ 3 = IWHOJONYT NI Q3IAOHddY ONLLSIXT
5 3 g & & 5 © 8 s 2 3 g R 2 ] @ 2 ANITISYE - NRIO4ANYT NI 03S0d0Yd
% g 2 2 3 3 2 g 2 2 g g = g ] 2 2
2 S g g 8 5 @ 2 ¥ 3 2 = & 2 4 & 2 INTNITLLIS-1SOd - NIOJANYT TYNIA 03S0d0dd
062 ™ NNLVa
— —_

JdMO0LS ONILSIX3 \




wodpyb-mmm M wodpyb@irewpAs 3 66T. 6626 2 T9 4 00T 6EZ6 ¢ T9 L lfensny 0002 MSN AdUpAs 19ans ybeasssed €eT ‘ST 19497

2z 9Inbi-

STOZ AVIN | B¥ed
3 | uoisinay

SNOILD3IS SSOdD

ddd SIHOIFH SvoN

p—
[

4D GRIT20YS-28VE2-TZ\SBUIMEIO\OOVOIZBIEITZ\'D 0N Ped

RO oSy Kq paNIOId

WY TZOT - ST0 Ao 02 @1 101d

Z8vee-Te | lequinN gor VIMVELSNY VLIS N
0SLE:TIVOS WIILYIA
00SL - TIWIS TYANOZIMOH
NoILo3as \ & /
3 &8 8 8 8 2 2 8 8 B B 3 2 8 8 &8 8 8 8 8 8 8 8 8 8 § &8 8 8 8 8B g g8 &8 <
g &8 8 8§ 8 &8 &8 8 8 B B g8 2 & 8 JOVNIVHD
B &8 8 38 B R 8 3 2 B 8 8 8 38 8 2 § 8@ 8 2 2 283 2 8 8 8 8 B 8 23 %8 B8 2 2 @8
2 B 8 a 3 3 R & R R B B 2 p 8 B R PN NB B = 3 2~ 8 B B3 B 2 8 (¥10Z NNM) TIATT3OVAUNS ONLLSIXE
8 2 ¥ § g g 8 28 8 B8 2 B 2@ 383 2 2 8 8 3 I I 3 R 3R F R B
5 8 8 I a9 g ¥ 2 8 F 3 8 % € B &« =2 B 7 8 WHO4ANVT TYNIH GIAOHdAY ONILSIXT
£ » ¥ 8 8 ¥ 3 3 3 3 ¥ ¥§ 3 F B B B B B B B8 o8 3 3 3
g8 ¥ ~ 3 & ¥ R 8 * B R 8 = 8 3 3§ = g @ =y g & @ 3 INITISYE - NHOSANYT VNI 3S0d0dd
& » 8 2 2 &8 2 8 3 B 3 ¥ F 3 3 3 3 3 3 3 3 3 3 3 3
© § B8 @ % 8 5 S k& 3 8 4 @ g B BN B B S5 g %5 R & & INIWITLLIS-1S0d - NHO4ANYT TVNI4 03SOdONd
09)- T4 WNLVd




Appendix E - Staging plans
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Client: SITA Australia Job Number: 21-23396 Revision: J I 0 : I

Project: Lucas Heights RRC Revised Landform Calcs by: A Horlyck Date of issue 28-Jul-15
Subject: Future capacity Checked by: Date of review:
Statement of modelling procedure
This spreadsheet provides an estimate of the capacity for waste in each stage
Item Description Area Unit  |Notes
E D B A C F | H G
A1.01 Boundary length A 139 441 323 147 0 0 0 389 0 m Based on stage boundaries
A1.02 Boundary length E 293 0 306 0 0 0 0 0 0 m Based on stage boundaries
A1.03 Boundary length C 238 297 0 0 214 294 644 0 0 m Based on stage boundaries
Al1.04 Boundary length C 564 0 0 0 0 0 0 0 0 m
A1.05 Average height 10 10 8 7 10 11 35 10 0 m Based on final landform 3D model
A1.06 Capacity loss due to batter A 20,850 66,090 30,998 10,775 0 0 0 58,365 0 m® A1.01 x A1.05"2x 1.5
A1.07 Capacity loss due to batter B 43,980 0 29,395 0 0 0 0 0 0 m® A1.02 x A1.05"2x 1.5
A1.08 Capacity loss due to batter C 35,760 44,610 0 0 32,040 53,307 1,182,799 0 0 m? A1.03 x A1.05"2x 1.5
A1.09 Capacity loss due to batter D 84,645 0 0 0 0 0 0 0 0 m® A1.04 x A1.05"2x 1.5
A1.10 Bulk airspace (to top of pre-settled R5) 1,195,064 973,137 897,487 453,991 1,012,097 728,033 5,417,457 2,203,586 1,196,146 m® Based on final landform 3D model
AL11 ’Q‘S‘"ab'e airspace (to top of pre-setled | ) g g9q 906,417 924,033 474214 | 1,020,228 | 749,089 | 4,330,287 | 3,328,020 | 1,334,881 m®  |A1.10 considering capacity loss due to batters
AL12 iap surface area change due to batter 4,170 13,218 7,750 3,079 0 0 0 11,673 0 m®  |ALOLxXALO5x3
AL13 gap surface area change due to batter 8,796 0 7,349 0 0 0 0 0 0 m?  |ALO2XALO5x3
AL14 gap surface area change due to batter 7,152 8,922 0 0 6,408 9,692 67,580 0 0 m?  |ALO3XALO5x3
AL15 (DZap surface area change due to batter | ¢ 5,9 0 0 0 0 0 0 0 0 m?  |ALO4XALOSx3
A1.16 Bulk capping area of final landform 99,903 92,296 101,775 89,490 137,242 71,766 223,187 78,721 107,218 m? Based on final landform 3D model
AL17 Available capping area of final landform | 62,856 78,952 104,065 94,161 141,261 76,947 173,755 134,636 134,965 m2 Q;t'tﬁscons'de”“g surface area change due to
A1.18 Existing capped area 690 13,833 94,322 89,196 121,676 28,466 0 0 35,376 m? Based on information provided by SITA
A1.19 Estimated capping depth 1.3 1.3 13 1.3 13 13 13 1.3 13 m Taken from design basis memo
AL.20 Capacity gained from stripping of 897 17,983 122,619 115,954 158,179 37,005 0 0 45,989 m®  |AL18xAL19
existing capping
Al1.21 Existing covered area 99,078 78,105 7,108 0 243 20,055 132,219 85,027 70,510 m? Based on information provided by SITA
A1.22 Estimated cover depth 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 m Taken from design basis memo
AL.23 Capacity gained from stripping of 14,862 11,716 1,066 0 36 3,008 19,833 12,754 10,577 m®  |AL20xAL21
existing cover
AL.24 Lining volume of Cell 5.3 (including 0 0 0 0 0 0 80,258 0 0 m®  |Based on GHD design drawings
leachate drainage layer,
Al1.25 Proposed capping depth 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 m Taken from design basis memo
Al1.26 Capping material required 109,999 138,165 182,114 164,782 247,207 134,657 304,071 235,613 236,188 m® A1.17 x A1.25
AL27 Additional capping material required in 11,314 14211 18,732 16,949 25.427 13,850 31,276 24,235 24,204 m? Estm_\ate based on 0.75m x area on TB
mounded areas drawings
A1.28 Landfilling capacity 915,589 797,950 865,605 425,387 931,236 654,446 3,965,791 3,105,161 1,155,258 m® Based on existing site survey (Dec 13}
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Client:

Project: Lucas Heights RRC Revised Landform

SITA Australia

Job Number: 21-23396
Calcs by: A Horlyck

Revision: C

Date of issue 06-Aug-14

Subject: Future waste tonnages Checked by: Date of review:
Statement of modelling procedure
This spreadsheet provides an estimate of waste (tonnes) to be landfilled in each stage in each year. Assunmes 1 tonne waste per m3.
Iltem Description Area Unit  |Notes

E D B A C F | H G Total

Phase 3 - future waste (reprofiling)
C1.01 2014 waste tonnage 164,651 164,651 329,301 t SITA projections
C1.02 2015 waste tonnage 193,736 193,736 387,472 t SITA projections
C1.03 2016 waste tonnage 335,718 167,859 167,859 671,435 t SITA projections
C1.04 2017 waste tonnage 579,872 270,128 850,000 t SITA projections
C1.05 2018 waste tonnage 527,821 322,179 850,000 t SITA projections
C1.06 2019 waste tonnage 543,426 306,574 850,000 t SITA projections
C1.07 2020 waste tonnage 118,813 731,187 850,000 t SITA projections
C1.08 2021 waste tonnage 200,048 649,952 850,000 t SITA projections
C1.09 2022 waste tonnage 4,494 845,506 850,000 t SITA projections
C1.10 2023 waste tonnage 850,000 850,000 t SITA projections
C1.11 2024 waste tonnage 850,000 850,000 t SITA projections
Cl.12 2025 waste tonnage 850,000 850,000 t SITA projections
C1.13 2026 waste tonnage 44,040 805,960 850,000 t SITA projections
Cl.14 2027 waste tonnage 850,000 850,000 t SITA projections
C1.15 2028 waste tonnage 850,000 850,000 t SITA projections
Cl.16 2029 waste tonnage 72,956 77,044 150,000 t SITA projections
C1.17 2030 waste tonnage 150,000 150,000 t SITA projections
C1l.18 2031 waste tonnage 150,000 150,000 t SITA projections
C1.19 2032 waste tonnage 150,000 150,000 t SITA projections
C1.20 2033 waste tonnage 150,000 150,000 t SITA projections
Cl1.21 2034 waste tonnage 148,215 148,215 t SITA projections
C1.22 2035 waste tonnage 120,000 120,000 t SITA projections
C1.23 2036 waste tonnage 120,000 120,000 t SITA projections
Cl.24 2037 waste tonnage 90,000 90,000 t SITA projections
C1.32 Total waste landfilled 915,589 797,950 865,605 425,387 931,236 654,446 3,965,791 3,105,161 1,155,259 12,816,423 t
C1.33 Start date Jun-16 Aug-17 Jul-18 Jul-19 Jan-20 Feb-21 Nov-21 Dec-25 Jun-29
C1.34 End date Aug-17 Jul-18 Jul-19 Jan-20 Feb-21 Nov-21 Dec-25 Jun-29 Dec-37
C1.35 Months to fill 14 11 12 6 13 9 49 42 102 months [Excludes filling prior to moving to Area E
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