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Mine	
  Water	
  Balance

Introduc)on
The mine recirculation system must contain a large enough volume of water to provide
clarification of the recirculating water prior to its reuse in the beneficiation process or its
discharge from the system. The volume of water stored in the mine recirculation system varies
from day to day depending primarily on rainfall. The change in storage, ΔS, in the mine
recirculation system can be calculated using the following equation:
ΔS = R + M + Od+ Si + Cr - Ce - Te - Pe - E - ET - Or - So
where:
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Rainfall captured by the mine recirculation system,
Water contained in the matrix,
Water draining from the overburden into the mine cut,
Seepage into the mine recirculation system,
Water released from the clay tailings during consolidation,
Water entrained in the clay tailings after sedimentation,
Water entrained in the sand tailings after deposition in the reclamation
areas,
Water leaving the mine with the product,
Evaporation from open water within the recirculation system,
Evaporation from soil surfaces and transpiration from vegetated surfaces
within the mine recirculation system,
Water needed to refill the overburden during reclamation, and
Seepage out of the mine recirculation system.

The minimum volume required in the mine recirculation is the volume required for
clarification in the active clay settling area. For a detention time of 15 days and a recirculation
rate of 150,000 gpm, the minimum storage volume for the recirculation system at a phosphate
mine is approximately 10,000 acre-ft.
When the storage within the system drops below the minimum required, makeup water
must be added to the system. Conversely, when storage within the system reaches the
maximum available, water must be released from the system through the NPDES outfall.

Discussion	
  of	
  Water	
  Budget	
  Components
Rainfall
The most variable component of the mine water budget is rainfall. The average annual
rainfall for the rainfall for the NOAA gage at Wauchula for the 25-year period beginning in 1978
is 53.2 inches. The minimum annual rainfall in the record is 32.2 inches. The maximum annual
rainfall in the record is 74.1 inches.
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Matrix	
  Water
The amount of water supplied by the matrix depends on the in situ moisture content of
the matrix and the volume of matrix that is mined each year to produce 1.3 million tons of rock.
The actual volume of matrix mined varies from year to year depending on production
requirements and the quality of the matrix. The average volume of matrix mined each year at
the DeSoto Mine is expected to be somewhat more than 10,350,000 cubic yards per year.
Matrix moisture of 22.2 percent was calculated from the matrix mass balance.

Overburden	
  Drainage
The amount of water supplied by overburden drainage depends on the specific yield
(drainable porosity) of the overburden and the volume of overburden that is removed each year
to expose the volume of matrix needed to produce 1.3 million tons of phosphate rock. As with
the matrix, this volume varies from year to year. The average volume determined from the
reserve analysis is 8,450 acre-ft per year. The specific yield is estimated at 10 percent.

Seepage	
  into	
  the	
  Mine	
  Cuts
The amount of water that seeps into the mine cuts from adjacent ground not already
included in the mine recirculation system depends on the net rainfall within the contributing area
and the size of the contributing area. Net rainfall is the difference between rainfall and
evapotranspiration for the contributing area. The contributing area was estimated at 100 acres.

Clay	
  Consolida<on
Water released from the sedimented clay was estimated from an analysis of the tons of
clay in the matrix mined each year and the average percent clay solids within each settling area
during the period when the clay pond is within the recirculation system. The average clay
content of the matrix was determined during the reserve analysis. An average clay solids
content of 23 percent was used in the water balance model.

Tailings	
  Entrainment	
  and	
  Product	
  Water
Water remaining with the sand tailings after disposal was estimated using an in-place dry
density for the tailings of 105 pounds/cubic ft, which is equivalent to a saturated percent solids
of 82 percent. Based on an estimated tailings generation rate of 4.95 million tons per year, the
amount of water consumed during tailings disposal is estimated at 1,040 acre-ft/year. Product
moisture was taken as 10 percent. Based on the proposed production rate of 1.3 million tons
per year, the amount of water consumed as a result of product shipment is estimated at 118
acre-ft/year.

Evapora<on	
  and	
  Evapotranspira<on
Lake evaporation in the project area is approximately 50 in/year. Evapotranspiration
from natural vegetated areas is approximately 39 inches per year and from bare ground is
approximately 20 inches per year.
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Overburden	
  Re-‐Satura<on
The overburden swell factor was estimated at 10 percent. It was assumed that 90
percent of the overburden would be refilled during reclamation and waste clay disposal. The
specific yield was assumed to remain at 10 percent.

Seepage	
  Out	
  of	
  the	
  Recircula<on	
  System
Seepage out of the recirculation system due to deep recharge was assumed to be 1 inch
per year. Seepage out of the recharge system adjacent to preserved areas and down-gradient
property boundaries was calculated using an average groundwater outflow from the captured
area of 9 in/year.

Water	
  Budget	
  Calculations
The water budget calculations are provided in Table 1 for an average rainfall year and a capture
area of 2,980 acres. All of the input and output variables and constants are presented in the
table. As shown the amount of water consumed by the mining and reclamation process is
approximately 650 gallons per ton.
The amount of water required by the mining and
beneficiation process is approximately 1,500 gallons per ton. All of the captured surface water
and a portion of the water withdrawn from the Floridan aquifer will be discharged through the
NPDES outfall.
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Table -1 Water Budget Calculations
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