




















ANNEXURE 10.0 
 

MASS BALANCE OF SOURCES AND SINKS OF SOIL 
FOR PROJECT INFRASTRUCTURE 



FOUR ARROWS ETHANOL PTY LTD : Calculation of "clay" volumes required on site

SOIL REQUIRED FOR "FILLS" ON SITE

Volume ("struck")
Freestall shed foundations Sheds 12 ( main sheds in 4 subsections)

150.00  m long 35.00  m wide 0.60  m deep 0.8% slope 25.0% compaction 50,400   m3

Freestall loafing pens Pens 24
150.00  m long 30.00  m wide 0.60  m deep 3.0% slope 25.0% compaction 16,200   

Freestall maternity & hospital Sheds 2
150.00  m long 35.00  m wide 0.60  m deep 1.0% slope 25.0% compaction 12,994   

Maternity & hospital loafing pens Pens 4
150.00  m long 30.00  m wide 0.60  m deep 3.0% slope 25.0% compaction 2,700     

Dry lot pens ( incl inter pen areas, etc) Pens 75
40.00  m long 60.00  m wide 0.60  m deep 3.0% slope 25.0% compaction 27,000   

Cattle working yards Facilities 1
75.00  m long 100.00  m wide 0.60  m deep 3.0% slope 25.0% compaction 1,125     

Milking barn & cow washdown Facilities 1
100.00  m long 50.00  m wide 0.60  m deep 3.0% slope 25.0% compaction 12,375   

Water storages
catergory 3 recycle ponds 25,872   m3    x 60% borrow 15,523   
evaporation basins 46,961   m3    x 35% borrow 16,436   
category 1 storage -        m3    x 0% borrow -            
Category 2 storage -        m3    x 0% borrow -            

Ethanol plant
Footings are placed into lower soil horizons in situ -            

Roads
1,000      m long 10  m wide  @ 1   in 5 batters 1.00 m deep 15,000   

Grain bunkers (incl inter bunker areas, etc) Bunkers 6
150.00  m long 60.00  m wide 0.80  m deep 1.0% slope 25.0% compaction 10,800   

Total volume of fill  ("struck" basis) 180,553 m3

SOIL BORROWED FOR "FILLS" ON SITE

Category 1 drains (floor area)
1,000      m long 10  m wide  @ 1   in 10 batters 1.00 m deep averaged 20,000   

Catergory 2 drains (floor area)
1,000      m long 10  m wide  @ 1   in 10 batters 1.00 m deep averaged 20,000   

Category 3 drains (floor area)
1,000      m long 10  m wide  @ 1   in 10 batters 1.25 m deep averaged 25,000   

Road table drains (floor area)
1,000      m long 10  m wide  @ 1   in 10 batters 1.00 m deep averaged 20,000   

Sedimentation basins (floor area)
320         m long 25  m wide  @ 1   in 10 batters 1.00 m deep averaged 11,200   

Surge storage (floor area)
100.00  m long 200  m wide  @ 1   in 5 batters 2.00 m deep averaged 41,000   

Pump station sump at sedimentation system
10.00  m long 10  m wide  @ 1   in 1 batters 4.00 m deep averaged 440        

Borrow - from Cat 2 water storage
Reducing bank width (calculated from model) 21,600   

Borrow - from Cat 1 water storage
Reducing bank width (calculated from model) 10,000   

Borrow - from excavated footings at ethanol plant (best estimate) 20,000   

Borrow - from administration footings etc
best estimate -            

Borrow pit (floor area)
0  m long 0  m wide  @ 1   in 3 batters 1.00 m deep -            

Total excavated volume  ("struck" basis) 189,240    m3

Net surplus/deficit of earth for infrastructure 8,687        m3

Note : A "struck" cubic metre is the volume at natural bulk density and all calculations standardise the volumes on a "struck" basis
         : The above compacted volume is the "struck" volume times the compaction factor.  As an example 10m 3 of compacted fill @ 25% is 12.5m3 of "struck" soil
         : Usually the topsoil is removed, stockpiled and then placed as cover in appropriate places.  (eg  for drains, remove topsoil, cut out subsoil, then replace topsoil)
         : Topsoiling is an excellent strategy for erosion control by enhancing plant growth which in turn enables the grass to "filter" run-off to storages.
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ANNEXURE 11.0 
 

EARTH VOLUMES FOR RECYCLING PONDS AND 
EVAPORATION BASIN CELLS 



FOUR ARROWS ETHANOL PTY LTD : Calculating earth required for building Cat 3 recycling ponds and evaporation basins

STANDARD BANK DIMENSIONS

3.00 m crest

Height of bank 2.70 m Compaction factor 25%

External batter 1.0 in 2.00

Internal batter 1.0 in 3.00

External batter Internal batter
1.0 in 2.50 1.0 in 2.50

Depth of key 1.0 m
Base of key 2.4 m wide

Av volumes of soil Bank 14.85 m3/m  of compacted bank needing 18.56 m3/m of "struck" soil
Key 4.90 m3/m key 6.13
Total 19.75 m3/linear m 24.69 m3/linear m

CATEGORY 3 RECYCLE PONDS Assumed to be two (2) long narrow adjoining ponds of 2ha each with a common bank

Compacted bank - Pond No 1 centreline 250   m long  x 100 m wide  with 36% shared length 14,171    m3    "struck"
2 250 100 36% 14,171    m3    "struck"
3 0% -              m3    "struck"
4 0% -              m3    "struck"

Total volume of earth 28,341    m3    "struck"
Less borrow from key 2,470      m3    "struck"

Borrow for banks of ponds 1 231 m inside base         x 80.8 m  = 18,649     m2 Net volume required 25,872    m3    "struck"

2 231 m inside base         x 80.8 m  = 18,649     m2

3 0 m inside base         x 0 m  = -           m2

4 0 m inside base         x 0 m  = -           m2 Borrow - external 60%
Total floor area at inner bank toe 37,297     m2

Depth of cut over floor of ponds at 25% bank compaction =   346.8 mm
Depth of water stored  at 0.5 m freeboard =   2.5 m
Volume re-cycled water able to be stored =   95.0 ML

EVAPORATION BASINS Assumed to be four (4) long narrow adjoining basins of 2.5 ha each with a common banks

Compacted bank - Basin No 1 centreline 330   m long  x 100 m wide  with 43% shared length 16,667    m3    "struck"
2 330 100 85% 12,208    m3    "struck"
3 330 100 85% 12,208    m3    "struck"
4 330 100 43% 16,667    m3    "struck"

Total volume of earth 57,749    m3    "struck"

Less borrow from key 10,788    m3    "struck"
Borrow for banks of ponds 1 311 m inside base         x 80.8 m  = 25,113     m2 Net volume required 46,961    m3    "struck"

2 311 m inside base         x 80.8 m  = 25,113     m2

3 311 m inside base         x 80.8 m  = 25,113     m2

4 311 m inside base         x 80.8 m  = 25,113     m2 Borrow - external 35%
Total floor area at inner bank toe 100,451   m2

Depth of cut over floor of ponds at 25% bank compaction =   379.8 mm
Depth of water stored  at 0.5 m freeboard =   2.6 m
Volume water stored for evaporation =   259.1 ML

BANK

KEY
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