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B. CONSTRUCTION SPILLAGE/GENERAL APPROCH

Project Fehmarnbelt Fixed Link - Tunnel Design Services

Prepared SPE/EVP/TWO

Date 31/12/2010
PLANNING 24h/day!!!

WORK SECTIONS Quantity Production Time Volumes Weight Weight/sec (Start wk 42 = 13-Oct-2014) 1-juli ----------- 1-August

Type Source Type Cap. Av Av Point In water column Av Av Av

[-] [-] [m
3
] [m

3
] [m

3
/week] [weeks] [kg/m

3
] [%] [-] [-] [m

3
] [kg] [kg/s] 42 43 44 45 46 47 48 49 50 51 52 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 1 2 3 4 5 6 7 8 9 10 11

Containment dikes (DC)

Lolland - East - Section 1 (1,250m) Sand Kriegers Flak BHD1 4 100,247         23,000          4.36 15.00 0.80   D1 Entire Water Column 802 1,503,705 0.57

Clay Till Work Harbour BHD2 4 123,194         23,000          5.36 15.00 0.70   D1 Entire Water Column 862 1,847,910 0.57

Armour Quarry GD1,2,3 2 64,136           7,500            8.55 2.00   0.10   D1 Entire Water Column 64 128,272 0.02

Lolland - East - Section 2 (2,350m) Sand Kriegers Flak BHD2 4 146,739         23,000          6.38 15.00 0.80   D2 Entire Water Column 1,174 2,201,085 0.57

Clay Till Work Harbour BHD1 4 191,962         23,000          8.35 15.00 0.70   D2 Entire Water Column 1,344 2,879,430 0.57

Armour Quarry GD1,2,3,4,5 2 98,380           12,500          7.87 2.00   0.10   D2 Entire Water Column 98 196,760 0.04

Lolland -West (1700m) Sand Kriegers Flak BHD1 4 107,370         23,000          4.67 15.00 0.80   D3 Entire Water Column 859 1,610,550 0.57

Clay Till Work Harbour BHD2 4 140,460         23,000          6.11 15.00 0.70   D3 Entire Water Column 983 2,106,900 0.57

Armour Quarry GD1,2,3,4,5 2 71,985           12,500          5.76 2.00   0.10   D3 Entire Water Column 72 143,970 0.04

Fehmarn - East (650m) Sand Kriegers Flak BHD5 4 44,535           23,000          1.94 15.00 0.80   D4 Entire Water Column 356 668,025 0.57

Clay Till P&R BHD6 4 53,585           23,000          2.33 15.00 0.70   D4 Entire Water Column 375 803,775 0.57

Armour Quarry GD4,5,6 2 28,590           7,600            3.76 2.00   0.10   D4 Entire Water Column 29 57,180 0.03

Portal&Ramps (P&R)

Lolland - Lateral dike Pal. Clay Trench (GE) BHD2 4 23,910           29,502          0.81 5.00   0.40   P4 Entire Water Column 96 119,550 0.24

Clay Till P&R BHD1 4 116,340         29,502          3.94 15.00 0.70   P4 Entire Water Column 814 1,745,100 0.73

                - Front dike Pal. Clay Trench (GE) BHD1 4 19,305           22,790          0.85 5.00   0.40   P4 Entire Water Column 77 96,525 0.19

Clay Till P&R BHD2 4 58,500           22,790          2.57 15.00 0.70   P4 Entire Water Column 410 877,500 0.57

Armour Quarry GD1,2,3 2 11,423           7,600            1.50 2.00   0.10   P4 Entire Water Column 11 22,846 0.03

             - Dredging ramp Clay Till BHD4 4 120,000         33,000          4.00 15.00 0.70   P4 Entire Water Column 840 1,800,000 0.74

             - Bedding layer ramp Gravel Quarry GD1 2 10,000           10,000          1.00 2.00   0.20   P4 Entire Water Column 20 20,000 0.03

Fehmarn - Lateral dike Pal. Clay Trench (GE) BHD5 4 27,547           29,502          0.93 5.00   0.40   P8 Entire Water Column 110 137,735 0.24

Clay Till P&R BHD6 4 83,928           29,502          2.84 15.00 0.70   P8 Entire Water Column 587 1,258,920 0.73

              - Front dike Pal. Clay Trench (GE) BHD6 4 17,325           23,000          0.75 5.00   0.40   P8 Entire Water Column 69 86,625 0.19

Clay Till P&R BHD5 4 49,088           23,000          2.13 15.00 0.70   P8 Entire Water Column 344 736,320 0.57

Armour Quarry GD4,5,6 2 9,009             7,600            1.19 2.00   0.10   P8 Entire Water Column 9 18,018 0.03

             - Dredging ramp Clay Till BHD4 4 125,000         33,000          4.00 15.00 0.70   P8 Entire Water Column 875 1,875,000 0.78

             - Bedding layer ramp Gravel Quarry GD4 2 10,000           10,000          1.00 2.00   0.20   P8 Entire Water Column 20 20,000 0.03

Working Harbour (WH)

Lolland   - Internal dikes (600m) Sand Kriegers Flak BHD1 4 30,456           29,502          1.03 15.00 0.80   P3 Entire Water Column 244 456,840 0.73

Clay Till Work Harbour BHD2 4 39,144           29,502          1.33 15.00 0.70   P3 Entire Water Column 274 587,160 0.73

Armour Quarry GD1,2,3 2 6,467             7,600            0.85 2.00   0.10   P3 Entire Water Column 6 12,934 0.03

             - Dredging to MSL-7.5m Clay Till BHD4 4 520,000         33,000          16.00 12.00 0.60   P3 Entire Water Column 3,120 6,240,000 0.64

 - Add. Dredging Deeper Basins Al l materials above -25 BHD4 4 280,000         33,000          8.48 15.0  0.70   P3 Entire Water Column 1,960 4,200,000 0.82

 - Add. Dredging Work Harbour Al l materials above -25 BHD5,6 4 2,000,000      66,000          30.30 15.0  0.70   P3 Entire Water Column 14,000 30,000,000 1.64

3,480,000      2,800,000      

Fehmarn - Internal dikes (300m) Sand Kriegers Flak BHD5 4 39,732           29,502          1.35 15.00 0.80   P7 Entire Water Column 318 595,980 0.73

Clay Till Work Harbour BHD6 4 48,813           29,502          1.65 15.00 0.70   P7 Entire Water Column 342 732,195 0.73

Armour Quarry GD4,5,6 2 21,165           7,600            2.78 2.00   0.10   P7 Entire Water Column 21 42,330 0.03

Trench Dredging 

Trench 14,495,000    201,319         72.00 58.1   3.50% T1/T2 (see other sheet) 507,309 841,747,238 #REF! (wk1 for Constr.Spill.1 = Start Trench Dredging)

Access Channel All materials above -25 2*BHD 15 1,000,000      180,000        5.56 69.7  3.50   T3 Entire Water Column 35,000 69,650,000 20.73

Reclamation/disposal (100% of total amount of material will be disposed of under MSL)

 Lolland - East - Section 1 All soils Trench BHD 4 4,270,000      59,306          72.00 5.00   0.50   P3/P4 Entire Water Column 21,350 21,350,000 0.49

- Add. Lolland - East - Section 1 All soils Trench BHD 4 1,800,000      112,500        16.00 5.00  0.50   P3/P4 Entire Water Column 9,000 9,000,000 0.93

 Lolland - East - Section 2 All soils Trench BHD 4 7,810,000      130,167         60.00 5.00   0.50   P5/P6 Entire Water Column 39,050 39,050,000 1.08

 Lolland - West All soils Trench BHD 4 4,730,000      70,597          67.00 5.00   0.50   P1 Entire Water Column 23,650 23,650,000 0.58

Add. Lolland - West All soils Trench BHD 4 2,000,000      59,306          21.00 5.00  0.50   P1 Entire Water Column 10,000 10,000,000 0.79

Fehmarn - East All soils Trench BHD 4 220,000         27,500          8.00 5.00   0.50   P8 Entire Water Column 1,100 1,100,000 0.23

Trench Backfilling

Lolland out (8.8km)

            -  Foundation bed Gravel Quarry Scrader 317,572         2,625            121.00 2.00   0.10   T1/T2 BL-0 to BL-3m 318 635,144 0.01

            -  Locking Fill Gravel/sand Quarry GD 10 405,235         3,349            121.00 2.00   0.10   T1/T2 Entire Water Column 405 810,470 0.01

            -  General Fill Clay Till Lolland recl. GD 10 1,608,913      13,297          121.00 15.00 0.80   T1/T2 Entire Water Column 12,871 24,133,695 0.33

            -  Rock Protection Rock Quarry GD 10 1,053,987      8,711            121.00 2.00   0.10   T1/T2 Entire Water Column 1,054 2,107,974 0.03

Fehmarn out (8.8km)

            -  Foundation bed Gravel Quarry Scrader 327,318         2,705            121.00 2.00   0.10   T1/T2 BL-0 to BL-3m 327 654,636 0.01

            -  Locking Fill Gravel/sand Quarry GD 10 421,690         3,485            121.00 2.00   0.10   T1/T2 Entire Water Column 422 843,380 0.01

            -  General Fill Clay Till Lolland recl. GD 10 1,370,934      11,330          121.00 15.00 0.80   T1/T2 Entire Water Column 10,967 20,564,010 0.28

            -  Rock Protection Rock Quarry GD 10 900,045         7,438            121.00 2.00   0.10   T1/T2 Entire Water Column 900 1,800,090 0.02

Restoring seabed Natura 2000

           - Filter Rock Rock Quarry GD 10 145,000         11,000          13.18 2.00   0.10   T1/T2 Entire Water Column 145 290,000 0.04

           - Dredged material All soils Lolland recl. GD 10 330,000         25,000          13.20 15.00 1.00   T1/T2 Entire Water Column 3,300 4,950,000 0.62

Landscaping reclamation area (70% in Lolland and 50% in Fehmarn of total amount of material will be disposed of under MSL)

Backfilling WH - Lolland All soils Lolland east Dumpers 1,200,000      92,308          13.00 5.00   0.50   P3 Entire Water Column 6,000 6,000,000 0.76

 - Add. Backfilling WH+Deep Basin All soils Lolland east Dumpers 2,600,000      200,000        13.00 5.00  0.50   P3 Entire Water Column 13,000 13,000,000 1.65

Beach - Lolland East Sand Kriegers Flak TSHD 6,200 70,000           34,000          2.06 30.00 2.00   P3 Entire Water Column 1,400 2,100,000 1.69

Beach&Dunes - Lolland West Sand Kriegers Flak TSHD 6,200 440,000         34,000          12.94 30.00 2.00   P1 Entire Water Column 8,800 13,200,000 1.69

Tot Spill [m3] Tot Spill [kg]

P1 Lolland Reclamation West - Beach & Dunes D1 Lolland Containment Dike East - Section 1 Without Production facility 654,994 1,036,615,777

P2 Entrance to Lolland Reclamation West - Opening 1 D2 Lolland containment Dike East - Section 2 Production facility 82,960 135,850,000

P3 Entrance to Lolland WH D3 Lolland Containment Dike West - Section 3 With Production facility 737,954 1,172,465,777

P4 Temporary entrance to Lolland P&R area D4 Fehmarn Containment Dike East

P5 Entrance to Lolland Reclamation East - Opening 1 T1 Tunnel Trench, Lolland - centre of Fehmarn Belt

P6 Entrance to Lolland Reclamation East - Opening 2 T2 Tunnel Trench, Fehmarn - centre of Fehmarn Belt

P7 Entrance to Fehmarn WH

P8 Temporary entrance to Fehmarn P&R area BHD Backhoe Dredger

P9 Fehmarn Reclamation - Beach & Dunes GD Grab Dredger

TSHD Trailing Suction Hopper Dredger

Material Equipment

2 0 1 4 2 0 1 62 0 1 5

Spillage

D1 P1 
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B. CONSTRUCTION SPILLAGE/GENERAL APPROCH

Project Fehmarnbelt Fixed Link - Tunnel Design Services

Prepared SPE/EVP/TWO

Date 31/12/2010

WORK SECTIONS Quantity Production Time

Type Source Type Cap. Av Av Point In water column

[-] [-] [m
3
] [m

3
] [m

3
/week] [weeks] [kg/m

3
] [%] [-] [-]

Containment dikes (DC)

Lolland - East - Section 1 (1,250m) Sand Kriegers Flak BHD1 4 100,247         23,000          4.36 15.00 0.80   D1 Entire Water Column

Clay Till Work Harbour BHD2 4 123,194         23,000          5.36 15.00 0.70   D1 Entire Water Column

Armour Quarry GD1,2,3 2 64,136           7,500            8.55 2.00   0.10   D1 Entire Water Column

Lolland - East - Section 2 (2,350m) Sand Kriegers Flak BHD2 4 146,739         23,000          6.38 15.00 0.80   D2 Entire Water Column

Clay Till Work Harbour BHD1 4 191,962         23,000          8.35 15.00 0.70   D2 Entire Water Column

Armour Quarry GD1,2,3,4,5 2 98,380           12,500          7.87 2.00   0.10   D2 Entire Water Column

Lolland -West (1700m) Sand Kriegers Flak BHD1 4 107,370         23,000          4.67 15.00 0.80   D3 Entire Water Column

Clay Till Work Harbour BHD2 4 140,460         23,000          6.11 15.00 0.70   D3 Entire Water Column

Armour Quarry GD1,2,3,4,5 2 71,985           12,500          5.76 2.00   0.10   D3 Entire Water Column

Fehmarn - East (650m) Sand Kriegers Flak BHD5 4 44,535           23,000          1.94 15.00 0.80   D4 Entire Water Column

Clay Till P&R BHD6 4 53,585           23,000          2.33 15.00 0.70   D4 Entire Water Column

Armour Quarry GD4,5,6 2 28,590           7,600            3.76 2.00   0.10   D4 Entire Water Column

Portal&Ramps (P&R)

Lolland - Lateral dike Pal. Clay Trench (GE) BHD2 4 23,910           29,502          0.81 5.00   0.40   P4 Entire Water Column

Clay Till P&R BHD1 4 116,340         29,502          3.94 15.00 0.70   P4 Entire Water Column

                - Front dike Pal. Clay Trench (GE) BHD1 4 19,305           22,790          0.85 5.00   0.40   P4 Entire Water Column

Clay Till P&R BHD2 4 58,500           22,790          2.57 15.00 0.70   P4 Entire Water Column

Armour Quarry GD1,2,3 2 11,423           7,600            1.50 2.00   0.10   P4 Entire Water Column

             - Dredging ramp Clay Till BHD4 4 120,000         33,000          4.00 15.00 0.70   P4 Entire Water Column

             - Bedding layer ramp Gravel Quarry GD1 2 10,000           10,000          1.00 2.00   0.20   P4 Entire Water Column

Fehmarn - Lateral dike Pal. Clay Trench (GE) BHD5 4 27,547           29,502          0.93 5.00   0.40   P8 Entire Water Column

Clay Till P&R BHD6 4 83,928           29,502          2.84 15.00 0.70   P8 Entire Water Column

              - Front dike Pal. Clay Trench (GE) BHD6 4 17,325           23,000          0.75 5.00   0.40   P8 Entire Water Column

Clay Till P&R BHD5 4 49,088           23,000          2.13 15.00 0.70   P8 Entire Water Column

Armour Quarry GD4,5,6 2 9,009             7,600            1.19 2.00   0.10   P8 Entire Water Column

             - Dredging ramp Clay Till BHD4 4 125,000         33,000          4.00 15.00 0.70   P8 Entire Water Column

             - Bedding layer ramp Gravel Quarry GD4 2 10,000           10,000          1.00 2.00   0.20   P8 Entire Water Column

Working Harbour (WH)

Lolland   - Internal dikes (600m) Sand Kriegers Flak BHD1 4 30,456           29,502          1.03 15.00 0.80   P3 Entire Water Column

Clay Till Work Harbour BHD2 4 39,144           29,502          1.33 15.00 0.70   P3 Entire Water Column

Armour Quarry GD1,2,3 2 6,467             7,600            0.85 2.00   0.10   P3 Entire Water Column

             - Dredging to MSL-7.5m Clay Till BHD4 4 520,000         33,000          16.00 12.00 0.60   P3 Entire Water Column

 - Add. Dredging Deeper Basins Al l materials above -25 BHD4 4 280,000         33,000          8.48 15.0  0.70   P3 Entire Water Column

 - Add. Dredging Work Harbour Al l materials above -25 BHD5,6 4 2,000,000      66,000          30.30 15.0  0.70   P3 Entire Water Column

3,480,000      2,800,000      

Fehmarn - Internal dikes (300m) Sand Kriegers Flak BHD5 4 39,732           29,502          1.35 15.00 0.80   P7 Entire Water Column

Clay Till Work Harbour BHD6 4 48,813           29,502          1.65 15.00 0.70   P7 Entire Water Column

Armour Quarry GD4,5,6 2 21,165           7,600            2.78 2.00   0.10   P7 Entire Water Column

Trench Dredging 

Trench 14,495,000    201,319         72.00 58.1   3.50% T1/T2 (see other sheet)

Access Channel All materials above -25 2*BHD 15 1,000,000      180,000        5.56 69.7  3.50   T3 Entire Water Column

Reclamation/disposal (100% of total amount of material will be disposed of under MSL)

 Lolland - East - Section 1 All soils Trench BHD 4 4,270,000      59,306          72.00 5.00   0.50   P3/P4 Entire Water Column

- Add. Lolland - East - Section 1 All soils Trench BHD 4 1,800,000      112,500        16.00 5.00  0.50   P3/P4 Entire Water Column

 Lolland - East - Section 2 All soils Trench BHD 4 7,810,000      130,167         60.00 5.00   0.50   P5/P6 Entire Water Column

 Lolland - West All soils Trench BHD 4 4,730,000      70,597          67.00 5.00   0.50   P1 Entire Water Column

Add. Lolland - West All soils Trench BHD 4 2,000,000      59,306          21.00 5.00  0.50   P1 Entire Water Column

Fehmarn - East All soils Trench BHD 4 220,000         27,500          8.00 5.00   0.50   P8 Entire Water Column

Trench Backfilling

Lolland out (8.8km)

            -  Foundation bed Gravel Quarry Scrader 317,572         2,625            121.00 2.00   0.10   T1/T2 BL-0 to BL-3m

            -  Locking Fill Gravel/sand Quarry GD 10 405,235         3,349            121.00 2.00   0.10   T1/T2 Entire Water Column

            -  General Fill Clay Till Lolland recl. GD 10 1,608,913      13,297          121.00 15.00 0.80   T1/T2 Entire Water Column

            -  Rock Protection Rock Quarry GD 10 1,053,987      8,711            121.00 2.00   0.10   T1/T2 Entire Water Column

Fehmarn out (8.8km)

            -  Foundation bed Gravel Quarry Scrader 327,318         2,705            121.00 2.00   0.10   T1/T2 BL-0 to BL-3m

            -  Locking Fill Gravel/sand Quarry GD 10 421,690         3,485            121.00 2.00   0.10   T1/T2 Entire Water Column

            -  General Fill Clay Till Lolland recl. GD 10 1,370,934      11,330          121.00 15.00 0.80   T1/T2 Entire Water Column

            -  Rock Protection Rock Quarry GD 10 900,045         7,438            121.00 2.00   0.10   T1/T2 Entire Water Column

Restoring seabed Natura 2000

           - Filter Rock Rock Quarry GD 10 145,000         11,000          13.18 2.00   0.10   T1/T2 Entire Water Column

           - Dredged material All soils Lolland recl. GD 10 330,000         25,000          13.20 15.00 1.00   T1/T2 Entire Water Column

Landscaping reclamation area (70% in Lolland and 50% in Fehmarn of total amount of material will be disposed of under MSL)

Backfilling WH - Lolland All soils Lolland east Dumpers 1,200,000      92,308          13.00 5.00   0.50   P3 Entire Water Column

 - Add. Backfilling WH+Deep Basin All soils Lolland east Dumpers 2,600,000      200,000        13.00 5.00  0.50   P3 Entire Water Column

Beach - Lolland East Sand Kriegers Flak TSHD 6,200 70,000           34,000          2.06 30.00 2.00   P3 Entire Water Column

Beach&Dunes - Lolland West Sand Kriegers Flak TSHD 6,200 440,000         34,000          12.94 30.00 2.00   P1 Entire Water Column

P1 Lolland Reclamation West - Beach & Dunes D1 Lolland Containment Dike East - Section 1 Without Production facility

P2 Entrance to Lolland Reclamation West - Opening 1 D2 Lolland containment Dike East - Section 2 Production facility

P3 Entrance to Lolland WH D3 Lolland Containment Dike West - Section 3 With Production facility

P4 Temporary entrance to Lolland P&R area D4 Fehmarn Containment Dike East

P5 Entrance to Lolland Reclamation East - Opening 1 T1 Tunnel Trench, Lolland - centre of Fehmarn Belt

P6 Entrance to Lolland Reclamation East - Opening 2 T2 Tunnel Trench, Fehmarn - centre of Fehmarn Belt

P7 Entrance to Fehmarn WH

P8 Temporary entrance to Fehmarn P&R area BHD Backhoe Dredger

P9 Fehmarn Reclamation - Beach & Dunes GD Grab Dredger

TSHD Trailing Suction Hopper Dredger

Material Equipment Spillage

D1 P1 

20-juni-20161-juli ----------- 1-August 1-juli ----------- 1-August

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

2 0 1 82 0 1 6
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B. CONSTRUCTION SPILLAGE/GENERAL APPROCH

Project Fehmarnbelt Fixed Link - Tunnel Design Services

Prepared SPE/EVP/TWO

Date 31/12/2010

WORK SECTIONS Quantity Production Time

Type Source Type Cap. Av Av Point In water column

[-] [-] [m
3
] [m

3
] [m

3
/week] [weeks] [kg/m

3
] [%] [-] [-]

Containment dikes (DC)

Lolland - East - Section 1 (1,250m) Sand Kriegers Flak BHD1 4 100,247         23,000          4.36 15.00 0.80   D1 Entire Water Column

Clay Till Work Harbour BHD2 4 123,194         23,000          5.36 15.00 0.70   D1 Entire Water Column

Armour Quarry GD1,2,3 2 64,136           7,500            8.55 2.00   0.10   D1 Entire Water Column

Lolland - East - Section 2 (2,350m) Sand Kriegers Flak BHD2 4 146,739         23,000          6.38 15.00 0.80   D2 Entire Water Column

Clay Till Work Harbour BHD1 4 191,962         23,000          8.35 15.00 0.70   D2 Entire Water Column

Armour Quarry GD1,2,3,4,5 2 98,380           12,500          7.87 2.00   0.10   D2 Entire Water Column

Lolland -West (1700m) Sand Kriegers Flak BHD1 4 107,370         23,000          4.67 15.00 0.80   D3 Entire Water Column

Clay Till Work Harbour BHD2 4 140,460         23,000          6.11 15.00 0.70   D3 Entire Water Column

Armour Quarry GD1,2,3,4,5 2 71,985           12,500          5.76 2.00   0.10   D3 Entire Water Column

Fehmarn - East (650m) Sand Kriegers Flak BHD5 4 44,535           23,000          1.94 15.00 0.80   D4 Entire Water Column

Clay Till P&R BHD6 4 53,585           23,000          2.33 15.00 0.70   D4 Entire Water Column

Armour Quarry GD4,5,6 2 28,590           7,600            3.76 2.00   0.10   D4 Entire Water Column

Portal&Ramps (P&R)

Lolland - Lateral dike Pal. Clay Trench (GE) BHD2 4 23,910           29,502          0.81 5.00   0.40   P4 Entire Water Column

Clay Till P&R BHD1 4 116,340         29,502          3.94 15.00 0.70   P4 Entire Water Column

                - Front dike Pal. Clay Trench (GE) BHD1 4 19,305           22,790          0.85 5.00   0.40   P4 Entire Water Column

Clay Till P&R BHD2 4 58,500           22,790          2.57 15.00 0.70   P4 Entire Water Column

Armour Quarry GD1,2,3 2 11,423           7,600            1.50 2.00   0.10   P4 Entire Water Column

             - Dredging ramp Clay Till BHD4 4 120,000         33,000          4.00 15.00 0.70   P4 Entire Water Column

             - Bedding layer ramp Gravel Quarry GD1 2 10,000           10,000          1.00 2.00   0.20   P4 Entire Water Column

Fehmarn - Lateral dike Pal. Clay Trench (GE) BHD5 4 27,547           29,502          0.93 5.00   0.40   P8 Entire Water Column

Clay Till P&R BHD6 4 83,928           29,502          2.84 15.00 0.70   P8 Entire Water Column

              - Front dike Pal. Clay Trench (GE) BHD6 4 17,325           23,000          0.75 5.00   0.40   P8 Entire Water Column

Clay Till P&R BHD5 4 49,088           23,000          2.13 15.00 0.70   P8 Entire Water Column

Armour Quarry GD4,5,6 2 9,009             7,600            1.19 2.00   0.10   P8 Entire Water Column

             - Dredging ramp Clay Till BHD4 4 125,000         33,000          4.00 15.00 0.70   P8 Entire Water Column

             - Bedding layer ramp Gravel Quarry GD4 2 10,000           10,000          1.00 2.00   0.20   P8 Entire Water Column

Working Harbour (WH)

Lolland   - Internal dikes (600m) Sand Kriegers Flak BHD1 4 30,456           29,502          1.03 15.00 0.80   P3 Entire Water Column

Clay Till Work Harbour BHD2 4 39,144           29,502          1.33 15.00 0.70   P3 Entire Water Column

Armour Quarry GD1,2,3 2 6,467             7,600            0.85 2.00   0.10   P3 Entire Water Column

             - Dredging to MSL-7.5m Clay Till BHD4 4 520,000         33,000          16.00 12.00 0.60   P3 Entire Water Column

 - Add. Dredging Deeper Basins Al l materials above -25 BHD4 4 280,000         33,000          8.48 15.0  0.70   P3 Entire Water Column

 - Add. Dredging Work Harbour Al l materials above -25 BHD5,6 4 2,000,000      66,000          30.30 15.0  0.70   P3 Entire Water Column

3,480,000      2,800,000      

Fehmarn - Internal dikes (300m) Sand Kriegers Flak BHD5 4 39,732           29,502          1.35 15.00 0.80   P7 Entire Water Column

Clay Till Work Harbour BHD6 4 48,813           29,502          1.65 15.00 0.70   P7 Entire Water Column

Armour Quarry GD4,5,6 2 21,165           7,600            2.78 2.00   0.10   P7 Entire Water Column

Trench Dredging 

Trench 14,495,000    201,319         72.00 58.1   3.50% T1/T2 (see other sheet)

Access Channel All materials above -25 2*BHD 15 1,000,000      180,000        5.56 69.7  3.50   T3 Entire Water Column

Reclamation/disposal (100% of total amount of material will be disposed of under MSL)

 Lolland - East - Section 1 All soils Trench BHD 4 4,270,000      59,306          72.00 5.00   0.50   P3/P4 Entire Water Column

- Add. Lolland - East - Section 1 All soils Trench BHD 4 1,800,000      112,500        16.00 5.00  0.50   P3/P4 Entire Water Column

 Lolland - East - Section 2 All soils Trench BHD 4 7,810,000      130,167         60.00 5.00   0.50   P5/P6 Entire Water Column

 Lolland - West All soils Trench BHD 4 4,730,000      70,597          67.00 5.00   0.50   P1 Entire Water Column

Add. Lolland - West All soils Trench BHD 4 2,000,000      59,306          21.00 5.00  0.50   P1 Entire Water Column

Fehmarn - East All soils Trench BHD 4 220,000         27,500          8.00 5.00   0.50   P8 Entire Water Column

Trench Backfilling

Lolland out (8.8km)

            -  Foundation bed Gravel Quarry Scrader 317,572         2,625            121.00 2.00   0.10   T1/T2 BL-0 to BL-3m

            -  Locking Fill Gravel/sand Quarry GD 10 405,235         3,349            121.00 2.00   0.10   T1/T2 Entire Water Column

            -  General Fill Clay Till Lolland recl. GD 10 1,608,913      13,297          121.00 15.00 0.80   T1/T2 Entire Water Column

            -  Rock Protection Rock Quarry GD 10 1,053,987      8,711            121.00 2.00   0.10   T1/T2 Entire Water Column

Fehmarn out (8.8km)

            -  Foundation bed Gravel Quarry Scrader 327,318         2,705            121.00 2.00   0.10   T1/T2 BL-0 to BL-3m

            -  Locking Fill Gravel/sand Quarry GD 10 421,690         3,485            121.00 2.00   0.10   T1/T2 Entire Water Column

            -  General Fill Clay Till Lolland recl. GD 10 1,370,934      11,330          121.00 15.00 0.80   T1/T2 Entire Water Column

            -  Rock Protection Rock Quarry GD 10 900,045         7,438            121.00 2.00   0.10   T1/T2 Entire Water Column

Restoring seabed Natura 2000

           - Filter Rock Rock Quarry GD 10 145,000         11,000          13.18 2.00   0.10   T1/T2 Entire Water Column

           - Dredged material All soils Lolland recl. GD 10 330,000         25,000          13.20 15.00 1.00   T1/T2 Entire Water Column

Landscaping reclamation area (70% in Lolland and 50% in Fehmarn of total amount of material will be disposed of under MSL)

Backfilling WH - Lolland All soils Lolland east Dumpers 1,200,000      92,308          13.00 5.00   0.50   P3 Entire Water Column

 - Add. Backfilling WH+Deep Basin All soils Lolland east Dumpers 2,600,000      200,000        13.00 5.00  0.50   P3 Entire Water Column

Beach - Lolland East Sand Kriegers Flak TSHD 6,200 70,000           34,000          2.06 30.00 2.00   P3 Entire Water Column

Beach&Dunes - Lolland West Sand Kriegers Flak TSHD 6,200 440,000         34,000          12.94 30.00 2.00   P1 Entire Water Column

P1 Lolland Reclamation West - Beach & Dunes D1 Lolland Containment Dike East - Section 1 Without Production facility

P2 Entrance to Lolland Reclamation West - Opening 1 D2 Lolland containment Dike East - Section 2 Production facility

P3 Entrance to Lolland WH D3 Lolland Containment Dike West - Section 3 With Production facility

P4 Temporary entrance to Lolland P&R area D4 Fehmarn Containment Dike East

P5 Entrance to Lolland Reclamation East - Opening 1 T1 Tunnel Trench, Lolland - centre of Fehmarn Belt

P6 Entrance to Lolland Reclamation East - Opening 2 T2 Tunnel Trench, Fehmarn - centre of Fehmarn Belt

P7 Entrance to Fehmarn WH

P8 Temporary entrance to Fehmarn P&R area BHD Backhoe Dredger

P9 Fehmarn Reclamation - Beach & Dunes GD Grab Dredger

TSHD Trailing Suction Hopper Dredger

Material Equipment Spillage

D1 P1 

1-August 1-juli ----------- 1-August

36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 1 2

2 0 202 0 1 92 0 1 8

D4 

P9 

P7 

P8 

P3 

P4 
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P6 

P2 

D2 

D3 
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B. CONSTRUCTION SPILLAGE/GENERAL APPROCH

Project Fehmarnbelt Fixed Link - Tunnel Design Services

Prepared SPE/EVP/TWO

Date 31/12/2010

WORK SECTIONS Quantity Production Time

Type Source Type Cap. Av Av Point In water column

[-] [-] [m
3
] [m

3
] [m

3
/week] [weeks] [kg/m

3
] [%] [-] [-]

Containment dikes (DC)

Lolland - East - Section 1 (1,250m) Sand Kriegers Flak BHD1 4 100,247         23,000          4.36 15.00 0.80   D1 Entire Water Column

Clay Till Work Harbour BHD2 4 123,194         23,000          5.36 15.00 0.70   D1 Entire Water Column

Armour Quarry GD1,2,3 2 64,136           7,500            8.55 2.00   0.10   D1 Entire Water Column

Lolland - East - Section 2 (2,350m) Sand Kriegers Flak BHD2 4 146,739         23,000          6.38 15.00 0.80   D2 Entire Water Column

Clay Till Work Harbour BHD1 4 191,962         23,000          8.35 15.00 0.70   D2 Entire Water Column

Armour Quarry GD1,2,3,4,5 2 98,380           12,500          7.87 2.00   0.10   D2 Entire Water Column

Lolland -West (1700m) Sand Kriegers Flak BHD1 4 107,370         23,000          4.67 15.00 0.80   D3 Entire Water Column

Clay Till Work Harbour BHD2 4 140,460         23,000          6.11 15.00 0.70   D3 Entire Water Column

Armour Quarry GD1,2,3,4,5 2 71,985           12,500          5.76 2.00   0.10   D3 Entire Water Column

Fehmarn - East (650m) Sand Kriegers Flak BHD5 4 44,535           23,000          1.94 15.00 0.80   D4 Entire Water Column

Clay Till P&R BHD6 4 53,585           23,000          2.33 15.00 0.70   D4 Entire Water Column

Armour Quarry GD4,5,6 2 28,590           7,600            3.76 2.00   0.10   D4 Entire Water Column

Portal&Ramps (P&R)

Lolland - Lateral dike Pal. Clay Trench (GE) BHD2 4 23,910           29,502          0.81 5.00   0.40   P4 Entire Water Column

Clay Till P&R BHD1 4 116,340         29,502          3.94 15.00 0.70   P4 Entire Water Column

                - Front dike Pal. Clay Trench (GE) BHD1 4 19,305           22,790          0.85 5.00   0.40   P4 Entire Water Column

Clay Till P&R BHD2 4 58,500           22,790          2.57 15.00 0.70   P4 Entire Water Column

Armour Quarry GD1,2,3 2 11,423           7,600            1.50 2.00   0.10   P4 Entire Water Column

             - Dredging ramp Clay Till BHD4 4 120,000         33,000          4.00 15.00 0.70   P4 Entire Water Column

             - Bedding layer ramp Gravel Quarry GD1 2 10,000           10,000          1.00 2.00   0.20   P4 Entire Water Column

Fehmarn - Lateral dike Pal. Clay Trench (GE) BHD5 4 27,547           29,502          0.93 5.00   0.40   P8 Entire Water Column

Clay Till P&R BHD6 4 83,928           29,502          2.84 15.00 0.70   P8 Entire Water Column

              - Front dike Pal. Clay Trench (GE) BHD6 4 17,325           23,000          0.75 5.00   0.40   P8 Entire Water Column

Clay Till P&R BHD5 4 49,088           23,000          2.13 15.00 0.70   P8 Entire Water Column

Armour Quarry GD4,5,6 2 9,009             7,600            1.19 2.00   0.10   P8 Entire Water Column

             - Dredging ramp Clay Till BHD4 4 125,000         33,000          4.00 15.00 0.70   P8 Entire Water Column

             - Bedding layer ramp Gravel Quarry GD4 2 10,000           10,000          1.00 2.00   0.20   P8 Entire Water Column

Working Harbour (WH)

Lolland   - Internal dikes (600m) Sand Kriegers Flak BHD1 4 30,456           29,502          1.03 15.00 0.80   P3 Entire Water Column

Clay Till Work Harbour BHD2 4 39,144           29,502          1.33 15.00 0.70   P3 Entire Water Column

Armour Quarry GD1,2,3 2 6,467             7,600            0.85 2.00   0.10   P3 Entire Water Column

             - Dredging to MSL-7.5m Clay Till BHD4 4 520,000         33,000          16.00 12.00 0.60   P3 Entire Water Column

 - Add. Dredging Deeper Basins Al l materials above -25 BHD4 4 280,000         33,000          8.48 15.0  0.70   P3 Entire Water Column

 - Add. Dredging Work Harbour Al l materials above -25 BHD5,6 4 2,000,000      66,000          30.30 15.0  0.70   P3 Entire Water Column

3,480,000      2,800,000      

Fehmarn - Internal dikes (300m) Sand Kriegers Flak BHD5 4 39,732           29,502          1.35 15.00 0.80   P7 Entire Water Column

Clay Till Work Harbour BHD6 4 48,813           29,502          1.65 15.00 0.70   P7 Entire Water Column

Armour Quarry GD4,5,6 2 21,165           7,600            2.78 2.00   0.10   P7 Entire Water Column

Trench Dredging 

Trench 14,495,000    201,319         72.00 58.1   3.50% T1/T2 (see other sheet)

Access Channel All materials above -25 2*BHD 15 1,000,000      180,000        5.56 69.7  3.50   T3 Entire Water Column

Reclamation/disposal (100% of total amount of material will be disposed of under MSL)

 Lolland - East - Section 1 All soils Trench BHD 4 4,270,000      59,306          72.00 5.00   0.50   P3/P4 Entire Water Column

- Add. Lolland - East - Section 1 All soils Trench BHD 4 1,800,000      112,500        16.00 5.00  0.50   P3/P4 Entire Water Column

 Lolland - East - Section 2 All soils Trench BHD 4 7,810,000      130,167         60.00 5.00   0.50   P5/P6 Entire Water Column

 Lolland - West All soils Trench BHD 4 4,730,000      70,597          67.00 5.00   0.50   P1 Entire Water Column

Add. Lolland - West All soils Trench BHD 4 2,000,000      59,306          21.00 5.00  0.50   P1 Entire Water Column

Fehmarn - East All soils Trench BHD 4 220,000         27,500          8.00 5.00   0.50   P8 Entire Water Column

Trench Backfilling

Lolland out (8.8km)

            -  Foundation bed Gravel Quarry Scrader 317,572         2,625            121.00 2.00   0.10   T1/T2 BL-0 to BL-3m

            -  Locking Fill Gravel/sand Quarry GD 10 405,235         3,349            121.00 2.00   0.10   T1/T2 Entire Water Column

            -  General Fill Clay Till Lolland recl. GD 10 1,608,913      13,297          121.00 15.00 0.80   T1/T2 Entire Water Column

            -  Rock Protection Rock Quarry GD 10 1,053,987      8,711            121.00 2.00   0.10   T1/T2 Entire Water Column

Fehmarn out (8.8km)

            -  Foundation bed Gravel Quarry Scrader 327,318         2,705            121.00 2.00   0.10   T1/T2 BL-0 to BL-3m

            -  Locking Fill Gravel/sand Quarry GD 10 421,690         3,485            121.00 2.00   0.10   T1/T2 Entire Water Column

            -  General Fill Clay Till Lolland recl. GD 10 1,370,934      11,330          121.00 15.00 0.80   T1/T2 Entire Water Column

            -  Rock Protection Rock Quarry GD 10 900,045         7,438            121.00 2.00   0.10   T1/T2 Entire Water Column

Restoring seabed Natura 2000

           - Filter Rock Rock Quarry GD 10 145,000         11,000          13.18 2.00   0.10   T1/T2 Entire Water Column

           - Dredged material All soils Lolland recl. GD 10 330,000         25,000          13.20 15.00 1.00   T1/T2 Entire Water Column

Landscaping reclamation area (70% in Lolland and 50% in Fehmarn of total amount of material will be disposed of under MSL)

Backfilling WH - Lolland All soils Lolland east Dumpers 1,200,000      92,308          13.00 5.00   0.50   P3 Entire Water Column

 - Add. Backfilling WH+Deep Basin All soils Lolland east Dumpers 2,600,000      200,000        13.00 5.00  0.50   P3 Entire Water Column

Beach - Lolland East Sand Kriegers Flak TSHD 6,200 70,000           34,000          2.06 30.00 2.00   P3 Entire Water Column

Beach&Dunes - Lolland West Sand Kriegers Flak TSHD 6,200 440,000         34,000          12.94 30.00 2.00   P1 Entire Water Column

P1 Lolland Reclamation West - Beach & Dunes D1 Lolland Containment Dike East - Section 1 Without Production facility

P2 Entrance to Lolland Reclamation West - Opening 1 D2 Lolland containment Dike East - Section 2 Production facility

P3 Entrance to Lolland WH D3 Lolland Containment Dike West - Section 3 With Production facility

P4 Temporary entrance to Lolland P&R area D4 Fehmarn Containment Dike East

P5 Entrance to Lolland Reclamation East - Opening 1 T1 Tunnel Trench, Lolland - centre of Fehmarn Belt

P6 Entrance to Lolland Reclamation East - Opening 2 T2 Tunnel Trench, Fehmarn - centre of Fehmarn Belt

P7 Entrance to Fehmarn WH

P8 Temporary entrance to Fehmarn P&R area BHD Backhoe Dredger

P9 Fehmarn Reclamation - Beach & Dunes GD Grab Dredger

TSHD Trailing Suction Hopper Dredger

Material Equipment Spillage

D1 P1 

3 4 5 6 7 8 9 10 11 12

2 0 20

D1 P1 
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PLANNING OF TRENCH DREDGING / GENERAL APPROACH

Project Fehmarnbelt Fixed Link - Tunnel Design Services

Prepared #REF!

Date #REF!

DREDGING - BREAKDOWN - SECTIONS PLANNING

Level Disposal Quantity Production Time Spillage Volumes Weight Weight/sec 1-juli ----------- 1-August

Location

[MSL-m] [-] [m
3
] [-] [m3] [m3/week] [weeks] 670    1,330   1,330   1,990   1,660   1,660   1,820   dry density [%] [kg/m

3
] [m

3
] [kg] [kg/s] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Section G1 (TE 1-10)

All material above -25 1,437,615              

BHD1 15 Fehmarn 808,658                 90,000         8.99           10% 0% 30% 40% 0% 20% 0% 100% 1594 3.50    55.8   Entire Water Column 28,303 45,115,054 8.3

BHD2 25 Fehmarn 628,957                 70,000         8.99           10% 0% 30% 40% 0% 20% 0% 100% 1594 3.50    55.8   Entire Water Column 22,013 35,089,487 6.5

All material (excl. Clay-till) below -25 -                         

GD1-5 10 -             -                         -              -             - - - - - - - - -     

Clay-till below -25 198,915                 

TSHD1 13,200 only - rip 198,915                 - 1.73           1990 -      -     DL to DL+5m 0 0 0.0

GD1-5 10 Lolland 198,915                 115,000       1.73           1990 3.50    69.7   Entire Water Column 6,962 13,854,430 13.2

Section G2 (TE 11-20)

All material above -25 255,365                 

BHD1 15 Lolland 143,643                 90,000         1.60           100% 0% 0% 0% 0% 0% 0% 100% 670 3.50    23.5   Entire Water Column 5,027 3,368,424 3.5

BHD2 25 Lolland 111,722                 70,000         1.60           100% 0% 0% 0% 0% 0% 0% 100% 670 3.50    23.5   Entire Water Column 3,910 2,619,885 2.7

All material (excl. Clay-till) below -25 1,078,747              

GD1-5 10 Lolland 1,078,747              115,000       9.38           25% 75% 0% 0% 0% 0% 0% 100% 1165 3.50    40.8   Entire Water Column 37,756 43,985,909 7.8

Clay-till below -25 490,986                 

TSHD1 13,200 only - rip 490,986                 - 4.27           1990 -     DL to DL+5m 0 0 0.0

GD1-5 10 Lolland 490,986                 115,000       4.27           1990 3.50    69.7   Entire Water Column 17,185 34,197,175 13.2

Section G3 (TE 21-30)

All material above -25 -             -                         -              -             -     

All material (excl. Clay-till) below -25 1,517,906              

GD1-5 10 Lolland 1,517,906              115,000       13.20         0% 100% 0% 0% 0% 0% 0% 100% 1330 3.50    46.6   Entire Water Column 53,127 70,658,524 8.9

Clay-till below -25 206,018                 

TSHD1 13,200 none - rip 206,018                 - 1.79           1990 -     DL to DL+5m 0 0 0.0

GD1-5 10 Lolland 206,018                 115,000       1.79           1990 3.50    69.7   Entire Water Column 7,211 14,349,154 13.2

Section G4 (TE 31-41)

All material above -25 -             -                         -              -             -     

All material (excl. Clay-till) below -25 2,188,549              

GD1-5 10 Lolland 2,188,549              115,000       19.03         0% 50% 0% 0% 50% 0% 0% 100% 1495 3.50    52.3   Entire Water Column 76,599 114,515,826 9.9

Clay-till below -25 332,531                 

TSHD1 13,200 only - rip 332,531                 - 2.89           -     DL to DL+5m 0 0 0.0

GD1-5 10 Lolland 332,531                 115,000       2.89           3.50    -     Entire Water Column 11,639 0 0.0

Section D4 (TE 42-50)

All material above -25 36,896                   

GD1-5 10 Lolland 36,896                   125,000       0.30           0% 0% 0% 0% 0% 0% 100% 100% 1820 3.50    63.7   Entire Water Column 1,291 2,350,275 13.2

All material (excl. Clay-till) below -25 294,635                 

GD1-5 10 Lolland 294,635                 125,000       2.36           0% 100% 0% 0% 0% 0% 0% 100% 1330 3.50    46.6   Entire Water Column 10,312 13,715,259 9.6

Clay-till below -25 1,205,615              

TSHD1 13,200 only - rip 1,205,615              -              9.64           1990 -     DL to DL+5m 0 0 0.0

GD1-5 10 Lolland 1,205,615              125,000       9.64           1990 3.50    69.7   Entire Water Column 42,197 83,971,085 14.4

Section D3 (TE 51-S8)

All material above -25 973,949                 

BHD1 15 Lolland 547,846                 90,000         6.09           -     -      -      0.85     -      0.15     -      100% 1941 3.50    67.9   Entire Water Column 19,175 37,208,352 10.1

BHD2 25 Lolland 426,103                 70,000         6.09           -     -      -      0.85     -      0.15     -      100% 1941 3.50    67.9   Entire Water Column 14,914 28,939,829 7.9

All material (excl. Clay-till) below -25 -                         

GD1-5 10 -             -                         -              -             - - - - - - - - -     

Clay-till below -25 796,847                 

TSHD1 13,200 only - rip 796,847                 -              6.37           1990 -     DL to DL+5m 0 0 0.0

GD1-5 10 Lolland 796,847                 125,000       6.37           1990 3.50    69.7   Entire Water Column 27,890 55,500,394 14.4

Section D2 (TE 60-69)

All material above -25 1,551,770              

BHD1 15 Lolland 872,871                 90,000         9.70           0% 0% 0% 100% 0% 0% 0% 100% 1990 3.50    69.7   Entire Water Column 30,550 60,795,439 10.4

BHD2 25 Lolland 678,899                 70,000         9.70           0% 0% 0% 100% 0% 0% 0% 100% 1990 3.50    69.7   Entire Water Column 23,761 47,285,341 8.1

All material (excl. Clay-till) below -25 11,904                   

GD1-5 10 Lolland 11,904                   125,000       0.10           0% 0% 0% 0% 0% 0% 100% 100% 1820 3.50    63.7   Entire Water Column 417 758,285 13.2

Clay-till below -25 128,809                 

TSHD1 13,200 only - rip 128,809                 -              1.03           1990 -     DL to DL+5m 0 0 0.0

GD1-5 10 Lolland 128,809                 125,000       1.03           1990 3.50    69.7   Entire Water Column 4,508 8,971,547 14.4

Section D1 (TE 70-79)

All material above -25 1,787,474              

BHD1 15 Lolland 1,005,454              90,000         11.17         0% 0% 0% 100% 0% 0% 0% 100% 1990 3.50    69.7   Entire Water Column 35,191 70,029,880 10.4

BHD2 25 Lolland 782,020                 70,000         11.17         0% 0% 0% 100% 0% 0% 0% 100% 1990 3.50    69.7   Entire Water Column 27,371 54,467,684 8.1

All material (excl. Clay-till) below -25 -             -                         -              -             -     

Clay-till below -25 -             -                         -              -             

Tot Spill [m3] Tot Spill [kg] Weigthed Av

507,309 841,747,238 7.4
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Earth Balance for Bridge Solution 
  

9 of 86



Grid line ID Chainage EAST NORTH PHI

[m] [m] [m] [grades]

FA 2811 644601.712 6041347.391 29.458

F30 2992 644680.054 6041510.550 27.538

F29 3172 644753.048 6041675.078 25.628

F28 3352 644821.270 6041841.644 24.178

F27 3532 644887.999 6042008.818 24.178

F26 3712 644954.728 6042175.992 24.178

F25 3912 645029.425 6042361.519 24.657

F24 4112 645105.847 6042546.342 25.264

F23 4312 645184.026 6042730.428 25.870

F22 4512 645263.954 6042913.761 26.476

F21 4713 645346.037 6043097.236 27.086

F20 4914 645429.873 6043279.917 27.695

F19 5114 645515.023 6043460.884 28.301

F18 5314 645601.893 6043641.032 28.908

F17 5514 645690.475 6043820.345 29.514

F16 5714 645780.760 6043998.806 30.120

F15 5914 645872.741 6044176.398 30.727

F14 6114 645966.409 6044353.107 31.333

F13 6315 646062.236 6044529.793 31.942

F12 6516 646159.751 6044705.553 32.552

F11 6716 646258.445 6044879.504 33.158

F10 6916 646358.792 6045052.508 33.764

F9 7116 646460.782 6045224.548 34.370

F8 7316 646564.405 6045395.609 34.977

F7 7516 646669.653 6045565.675 35.583

F6 7716 646776.516 6045734.732 36.189

F5 7917 646885.530 6045903.600 36.799

F4 8118 646996.156 6046071.417 37.408

F3 8318 647107.821 6046237.341 38.014

F2 8518 647221.060 6046402.194 38.621

F1 8718 647335.858 6046565.966 39.168

STP 8919 647451.867 6046730.109 39.168

SAP 9120 647567.877 6046894.251 39.168

SOP 9500 647787.199 6047204.570 39.168

CP 10400 648306.646 6047939.536 39.168

NOP 11300 648826.092 6048674.502 39.168

NAP 11680 649045.414 6048984.821 39.168

NTP 11881 649161.424 6049148.964 39.168

L1 12082 649277.434 6049313.106 39.168

L2 12282 649392.316 6049476.819 38.701

L3 12482 649505.889 6049641.443 38.192

L4 12682 649618.142 6049806.969 37.682

L5 12883 649729.618 6049974.223 37.171

L6 13084 649839.746 6050142.368 36.659

Coordinates and bridge direction-400grades.xlsx
12/04/2011

11:20
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Grid line ID Chainage EAST NORTH PHI

[m] [m] [m] [grades]

L7 13284 649947.981 6050310.550 36.149

L8 13484 650054.866 6050479.592 35.640

L9 13684 650160.396 6050649.483 35.131

L10 13884 650264.564 6050820.214 34.622

L11 14084 650367.362 6050991.772 34.112

L12 14284 650468.785 6051164.148 33.603

L13 14485 650569.322 6051338.197 33.091

L14 14686 650668.456 6051513.048 32.579

L15 14886 650765.699 6051687.816 32.070

L16 15086 650861.541 6051863.355 31.561

L17 15286 650955.975 6052039.656 31.051

L18 15486 651048.996 6052216.707 30.542

L19 15686 651140.597 6052394.496 30.033

L20 15886 651230.773 6052573.012 29.523

L21 16087 651319.959 6052753.142 29.012

L22 16288 651407.693 6052933.983 28.500

L23 16488 651493.545 6053114.619 27.990

L24 16688 651577.949 6053295.935 27.481

L25 16888 651660.900 6053477.921 26.972

L26 17088 651742.392 6053660.565 26.463

L27 17288 651822.420 6053843.855 25.953

L28 17488 651900.980 6054027.780 25.444

L29 17689 651978.447 6054213.251 24.932

L30 17890 652054.421 6054399.339 24.420

L31 18090 652128.530 6054585.102 23.911

L32 18290 652201.150 6054771.451 23.402

L33 18490 652272.276 6054958.376 22.892

L34 18690 652341.906 6055145.863 22.383

L35 18890 652410.033 6055333.902 21.874

L36 19090 652476.653 6055522.479 21.365

L37 19291 652542.085 6055712.530 20.853

L38 19492 652605.986 6055903.102 20.341

L39 19692 652668.047 6056093.229 19.832

L40 19892 652728.585 6056283.846 19.322

L41 20092 652787.596 6056474.941 18.813

L42 20292 652845.076 6056666.503 18.304

L43 20492 652901.022 6056858.518 17.794

L44 20692 652955.446 6057050.970 17.359

L45 20872 653003.921 6057224.320 17.359

L46 21052 653052.395 6057397.670 17.359

L47 21232 653100.870 6057571.020 17.359

L48 21412 653149.344 6057744.370 17.359

LA 21593 653198.107 6057918.678 17.458

Coordinates and bridge direction-400grades.xlsx
12/04/2011

11:20
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 FEHY 
 

1. Spill description 
The bridge consists of 83 piers and pylons in the water. The shapes, location and size 

of the individual piers are taken into account when generating the spill files. 

Table 1-1 gives an overview of the applied equipment and the corresponding spill 

profiles. 

Table 1-1 Overview of equipment and spill profiles 

Activity Equipment Spill profile Spill percentage 

Dredging for 

piers 

Cutter suction Spill at the drag head near 

the bottom and at the 

surface due to overflow 

Bottom: 2% 

Overflow: 10% 

Backfilling 

around piers 

Barge with fall pipe Spill 2m above seabed 1% 

Placement of 

scour protection 

Barge with fall pipe Spill 2m above seabed 1% 

Dredging for  

access channels 

Backhoe Equally distributed over the 

water column with additional 

spill at the barge 

Water column: 2% 

Barge: 3% 

Backfilling of  

access channels 

Backhoe Equally distributed over the 

water column with additional 

spill at the barge  

Water column: 2% 

Barge: 3% 

Construction of 

work harbour 

Various Equally distributed over the 

water column 

1% 

Disposal Barge with fall pipe Spill 2m above the bed 3% 

 

The spill percentages are based on the experiences from the Øresund project, see for 

instance John et. al. 2000. The spill from the work harbours are based on the 

specifications in the tunnel project. 
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A P P E N D I X  F  

Local Wave Conditions 
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 Figure F1 Modelled wave roses at selected locations. Global zoom  
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 Figure F2 Modelled wave roses at selected locations. Local zoom 
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A P P E N D I X  G  

Exceedance Plots from Tunnel Solutions
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     Figure G1 Exceedance time of 2 mg/l. Tunnel solution. May – August 2015. Surface 

 

     Figure G2 Exceedance time of 5 mg/l. Tunnel solution. May – August 2015. Surface 
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Figure G3 Exceedance time of 10 mg/l. Tunnel solution. May – August 2015. Surface 
 

 
 

Figure G4 Exceedance time of 20 mg/l. Tunnel solution. May – August 2015. Surface 
 

 

 

 



 

 

     Figure G5 Exceedance time of 10 mg/l. Tunnel solution. March – October 2015. Seabed 

 

 

     Figure G6 Exceedance time of 20 mg/l. Tunnel solution. March – October 2015. Seabed 
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     Figure G7 Exceedance time of 50 mg/l. Tunnel solution. March – October 2015. Seabed 

 

    Figure G8 Exceedance time of 2 mg/l. Tunnel solution. May – August 2016. Surface 
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    Figure G9 Exceedance time of 5 mg/l. Tunnel solution. May – August 2016. Surface. 

 

 

   Figure G10 Exceedance time of 10 mg/l. Tunnel solution. March – October 2016. Seabed 
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   Figure G11 Exceedance time of 20 mg/l. Tunnel solution. March – October 2016. Seabed 

 

 

    Figure G12 Exceedance time of 50 mg/l. Tunnel solution. March – October 2016. Seabed 
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    Figure G13 Exceedance time of 2 mg/l. Tunnel solution. May – August 2017. Surface. 

 

 

    Figure G14 Exceedance time of 10 mg/l. Tunnel solution. March – October 2017. Seabed. 
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   Figure G15 Exceedance time of 20 mg/l. Tunnel solution. March – October 2017. Seabed 

 

 

   Figure G16 Exceedance time of 50 mg/l. Tunnel solution. March – October 2017. Seabed 
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   Figure G17 Exceedance time of 2 mg/l. Tunnel solution. May – August 2018. Surface 

 

 

   Figure G18 Exceedance time of 10 mg/l. Tunnel solution. March – October 2018. Seabed 
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   Figure G19 Exceedance time of 20 mg/l. Tunnel solution. March – October 2018. Seabed 

 

 

   Figure G20 Exceedance time of 2 mg/l. Tunnel solution. May – August 2019. Surface 
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   Figure G21 Exceedance time of 10 mg/l. Tunnel solution. March – October 2019. Seabed 

 

 

 

   Figure G22 Exceedance time of 20 mg/l. Tunnel solution. March – October 2019. Seabed 
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Figure G23 Exceedance time of 50 mg/l. Tunnel solution. March – October 2019. Seabed 
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A P P E N D I X  H  

Exceedance Plots from Bridge Solution 
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 Figure H1 Exceedance time of 2 mg/l. Bridge solution. May – August 2014. Surface 

 

 

 Figure H2 Exceedance time of 2 mg/l. Bridge solution. May – August 2015. Surface 
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  Figure H3 Exceedance time of 2 mg/l. Bridge solution. May – August 2016. Surface 
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 Figure H4 Exceedance time of 10 mg/l. Bridge solution. May – August 2014. Seabed 

 

 

Figure H5 Exceedance time of 10 mg/l. Bridge solution. May – August 2015. Seabed 
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Figure H6 Exceedance time of 10 mg/l. Bridge solution. May – August 2016. Seabed 
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Figure H7 Exceedance time of 20 mg/l. Bridge solution. May – August 2014. Seabed 

 

 

Figure H8 Exceedance time of 20 mg/l. Bridge solution. May – August 2015. Seabed 
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A P P E N D I X  I  

Time Series from Tunnel Solutions 
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    Figure I1  Measurements at Danish nearshore stations. Measurements taken near midwater 

 

       Figure I2  Measurements at German nearshore stations. Measurements taken near midwater  
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            Figure I3  Measurements at nearshore stations (a). Measurements taken near midwater  
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Figure I4  Simulation results from NS01. Tunnel solution 

 

Figure I5  Simulation results from NS02. Tunnel solution
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Figure I6  Simulation results from NS03. Tunnel solution 

 

Figure I7  Simulation results from NS04. Tunnel solution 
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Figure I8  Simulation results from NS05. Tunnel solution 

 

Figure I9  Simulation results from NS06. Tunnel solution 
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Figure I10. Simulation results from NS07. Tunnel solution. 

 

Figure I11  Simulation results from NS08. Tunnel solution
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Figure I12  Simulation results from NS09. Tunnel solution 

 

Figure I13  Simulation results from NS10. Tunnel solution 
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´  Figure I14  Simulation results from NS01a. Tunnel solution 

 

  Figure I15  Simulation results from NS02a. Tunnel solution 
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    Figure I16 Simulation results from NS03a. Tunnel solution

 

    Figure I17 Simulation results from NS06a. Tunnel solution 
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   Figure I18  Simulation results from NS07a. Tunnel solution 

 

 

  Figure I19  Simulation results from NS08a. Tunnel solution.

 

65 of 86



  

 

 

E1TR0059.VolumeII  FEHY 

 

A P P E N D I X  J  

Time Series from Bridge Solution 
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Figure J1  Measurements at Danish nearshore stations. Measurements at midwater 

 
Figure J2  Measurements at German nearshore stations. Measurements at midwater
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Figure J3  Simulation results at NS01. Bridge solution 

 

 

Figure J4 Simulation results at NS02. Bridge solution 
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Figure J5 Simulation results at NS03. Bridge solution 

 

 

Figure J6  Simulation results at NS04. Bridge solution 
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Figure J7 Simulation results at NS05. Bridge solution 

 

 

Figure J8 Simulation results at NS06. Bridge solution 
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Figure J9 Simulation results at NS07. Bridge solution 

 

Figure J10 Simulation results at NS08. Bridge solution 
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Figure J11 Simulation results at NS09. Bridge solution 

 

Figure J12 Simulation results at NS10. Bridge solution 
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Figure J13 Simulation results at NS01a. Bridge solution 

 

 

Figure J14 Simulation results at NS02a. Bridge solution 
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Figure J15 Simulation results at NS03a. Bridge solution

 

Figure J15 Simulation results at NS06a. Bridge solution 
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Figure J16 Simulation results at NS07a. Bridge solution 

 

Figure J17 Simulation results at NS08a. Bridge solution 
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A P P E N D I X  K  

Sediment Flow Patterns 
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            Figure K1 Sediment flows for tunnel solution 

 

77 of 86



  

 

 

E1TR0059.VolumeII  FEHY 

 

 

A P P E N D I X  L  

Deposition Patterns for Tunnel Solutions 
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    Figure L1 Deposition at the end of 2014. Tunnel solution 

 

 

 

    Figure L2 Deposition at the end of 2015. Tunnel solution 
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Figure L3 Deposition at the end of 2016. Tunnel solution 

 

      Figure L4 Deposition at the end of 2017. Tunnel solution 
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    Figure L5 Deposition at the end of 2018. Tunnel solution 

 

    Figure L6 Deposition at the end of 2019. Tunnel solution 
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    Figure L7 Deposition at the end of 2019. Tunnel solution. Entire domain 

 

 

 

    Figure L8 Maximum deposition 13.10.2014 – 01.01.2020. Tunnel solution 
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    Figure L9 Maximum deposition 13.10.2014 – 01.01.2020. Tunnel solution. Entire domain 
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A P P E N D I X  M  

Deposition Patterns for Bridge Solution 
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   Figure M1 Deposition at the end of 2014 

 

 

   Figure M2 Deposition at the end of 2015 

85 of 86



 
 

  

   Figure M3 Deposition at the end of 2016 

 

 

   Figure M4 Deposition at the end of 2016. Entire domain. 
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