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PURPOSE AND METHOD OF ANALYSIS 

The purpose of this calculation package is to demonstrate that the proposed “slimes 
drain system” will dewater the tailings at the site within a reasonable time. 

Fluid flow rate in porous media will be evaluated using Darcy’s law. 

ASSUMPTIONS 

• This project involves the construction of a 42 acre double lined tailings cell 
(Cell 4A) that is approximately 42 feet deep at its deepest point and 26 feet deep 
at the shallowest point with an average depth of 34 feet.  The liquids level in the 
cell will be kept a minimum of 3 feet below the top of the berm (free-board).  
Therefore, the maximum depth of liquid in the cell will be 39 feet at the start of 
dewatering. 

• The cell will be filled with -28 mesh tailings, largely consisting of medium to 
fine sands, silts and clays. 

• The proposed slimes drain system will consists of a series of strip drains 
(geotextile wrapped HDPE core, 1” thick, 12” wide, with a transmissivity of 
29 (gal/min/ft), which connect to a 4” diameter PVC header pipe. 

• The slimes drain spacing will be 50’ and will be continuous across the base of 
the cell (Attachment A). 

• The average slimes drain lateral has a tributary area of approximately 
600 ft * 50 ft = 30,000 square feet. 

• A PVC pipe and gravel header will be installed to collect the liquids from the 
laterals and convey the liquid to the sump for removal. 

• The average saturated hydraulic conductivity of the tailings is 1 x 10-5 cm/s 
(3.28 x 10-7 feet/sec).  It is anticipated that the tailings range in size from 
medium to fine sand with an average saturated hydraulic conductivity of 
0.1 cm/sec to a silty clay with an average saturated hydraulic conductivity of 1 x 
10-7 cm/sec (Cedergren, 1989, Attachment B, 1/2).  Thus, a conservative 
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hydraulic conductivity of 1 x 10-5 cm/sec was selected for the tailings saturated 
hydraulic conductivity. 

• Porosity of the tailings is 0.35 and is based on an average value of the maximum 
and minimum porosity of a silty sand. (Holtz & Kovacs, 1981, Attachment C) 

• The permeability of the tailings is isotropic. 

• Darcy’s law will be used to compute groundwater flow velocities. 

CALCULATIONS 

The geometry illustrated below was used to compute the emptying time for the 
proposed slimes drain system.   
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Figure 1 – Geometry for Slimes Drain Calcula
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Calculate the flow velocity along the longest flow path using Darcy’s law: 

e
S n

ikV ×
=  (Cedergren, 1989, Attachment B, 2/2) 

where: 

Vs = Darcy seepage velocity 

k = hydraulic conductivity = 3.28 x 10-7 
sec
ft  

i = gradient along flowpath = 78.0
8.39

31
==

dl
dh  (Case I) 

ne = effective porosity = 0.35 

Vs 
sec

1031.7
35.0

78.0
sec

1028.3
7

7

ft
ft

−

−

×=
××

=  

Calculate the emptying time at this velocity: 

Time = 
sV

L  

where: 

Vs = Darcy seepage velocity = 
sec

1031.7 7 ft−×  

L = flowpath length = 39.8 ft 

Time = sec1044.5

sec
1031.7

8.39 7

7
×=

× − ft
ft   

 years
days

yearday 7.1
365
1

sec400,86
1sec1044.5 7 =×××=  

Emptying time = 1.7 years at the head and hydraulic conditions for Case I only. 
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This value is the calculated emptying time based on average conditions at a liquid 
height of 31 feet.  As the liquid level drops in the cell, the flow path length will change 
and the hydraulic gradient will change.  These changes will result in slower velocities 
as the cell liquid elevation decreases.   

Tables 1, 2, and 3 depict the calculations for the maximum (39 feet), average (31 feet), 
and minimum (23 feet) cell liquid depth, respectively.  The results of the average depth 
calculations indicate that the proposed slimes drain system will allow the tailings 
contained in Cell 4A to drain within approximately 4 years.   

 

Evaluate the flow capacity of the proposed strip drains and compare this to the demand 
imposed on the drains by the rate of dewatering predicted above. 

The total volume to be drained by any one strip composite (with an average length of 
600 feet), QR, is: 

 

kiAQ =  

)60050)(78.0)(
sec

1028.3( 7 ftxftftQ −×=  

3

3

48.7
min1
sec60

sec
0072.0

ft
galftQ ××=  

gpmQ 44.3=  

 

For this calculation we will assume that the strip drains have a flow rate of 29 gallon 
per minute per foot (Attachment D, GDE Multi-Flow, 2006), a width of 12” and that 
flow is occurring under a gradient of 0.01.   

 

Design Flow rate of strip drains: 

iq Θ=  
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where: 

q = flowrate per unit width 

01.0==
dl
dhi  

Θ = transmissivity = 29 gpm/ft 

To account for detrimental effects on the geonet such as chemical clogging, 
biological clogging, installation defects, and creep, partial factors of safety were used to 
reduce the strip drain transmissivity.  Using recommended partial factor of safety values 
from Koerner (1999) (Attachment E, 2/4), the reduced transmissivity is calculated as 
follows: 

]1[
BCCCCRIN

ultallow FSFSFSFS ×××
Θ=Θ   

where: 

�allow = allowable flow 

�ultimate = calculated value of flow 

FSIN = factor of safety for installation, 1.5 (CQA performed during installation) 

FSCR = factor of safety for creep, 2.0 

FSCC = factor of safety for chemical clogging, 2.0 

FSBC = factor of safety for biological clogging, 1.0 (low pH precludes biological 
activity) 

 

The factors of safety are used to calculate the allowable transmissivity: 

ft
gpm

ft
gpm

allow 83.4]
0.10.20.25.1

1[29 =
×××

=Θ   
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Using this transmissivity value, the average factor of safety for flow in the strip 
composite is estimated to be as follows: 

4.1
44.3
83.4

===
gpm
gpm

Q
Q

FS
R

D   (Acceptable) 

 

The average allowable flow rate is larger than the average maximum flow rate, even 
with the built-in partial factors of safety.  Furthermore, as indicated on Tables 1, 2, and 
3, the calculated flow rate within the strip drain decreases with time, which further 
increases the factor of safety.   

 

Calculate the minimum required AOS and permittivity for filtration geotextile 
component of strip drain 

The geotextile serves as a filter between the strip composite core and the tailings 
material.  The geotextile minimizes fine particles of the tailings material from migrating 
into the strip composite, yet allows water to penetrate.  Migration of fine particles 
would have the adverse effect of decreasing the transmissivity of the strip composite 
layer.   
 
To be conservative in these calculations, the tailings material soil is assumed to consist 
of more than 20 percent clay. 
 
The retention requirements for geotextiles can be evaluated using the chart entitled 
“Soil Retention Criteria for Steady-State Flow Conditions” developed by Luettich et al., 
(1991) (Attachment F, 1/3).  This chart uses soil properties to evaluate the required 
apparent opening size (AOS or O95) of the geotextile.  Using the Soil Retention Chart, 
the AOS of the filter fabrics shall be: 
 
 O95 < 0.21 mm, which corresponds to sieve No. 70. 
 
The permeability of the filter fabric must be evaluated to allow flow through the filter 
fabric. The following equation can be used to evaluate the minimum allowable 
geotextile permeability: 
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 kg > is ks     (Luettich et al. (1991), Att. F, 2/3) 

 
where:  kg = permeability of geotextile (cm/s) 
 is  =  hydraulic gradient (dimensionless) 
 ks = permeability of the tailings material (cm/s) 
 
Hydraulic Gradient, i:  Attachment F, page 3/3 from Luettich et al. (1991) lists typical 
hydraulic gradients for various geotextile drainage applications.  In this attachment, a 
hydraulic gradient of 10 for liquid impoundment applications is recommended. 
 
Soil Permeability, ks: A permeability of 1.0 x 10-5 cm/s was assumed for the tailings 
material, as previously defined. 
 
Therefore, 
 
 kg >  is ks = (10)(1x10-5 cm/s)  
 kg > 1.0 x 10-4 cm/s 
 
Koerner (1999) suggests applying partial factors of safety to the ultimate flow capacity 
of the geotextile to account for clogging of the geotextile.  Using recommendations 
given in Table 2.12 on p. 150 of Koerner (1999) (Attachment E, 1/4), the following 
partial safety values were applied: 
 
soil clogging and blinding:  10 (5 – 10) 
creep reduction of voids:  2.0 (1.5 – 2.0)  
intrusion into voids:  1.2 (1.0 – 1.2)  
chemical clogging:  1.5 (1.2 – 1.5)  
biological clogging (low pH precludes biological activity): 1.0 (2 – 10) 
 
Therefore,  
 kg >  (1.0 x 10-4)(10)(2)(1.2)(1.5)(1) 
 kg >  0.0036 cm/s 
 
The thickness of a typical nonwoven needled punched 4 oz/yd2 (135 g/m2) geotextile is 
approximately 40 mils (0.10 cm), see Attachment G.  Dividing the permeability by the 
thickness of the geotextile results in a required minimum permittivity of 0.036  sec-1.  
The geotextile used in this project has a permittivity of 2.0 sec-1, which is greater than 
the required permittivity. 
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Check Pipe Flow Rate 

Based on calculations from previous sections, the maximum daily flow rate to the sump 
is estimated to be 158 gpm (0.35 cfs) (Table 2).  The capacity of the pipe is calculated 
based on Manning’s equation for gravity flow as follows: 
 

 cfsASR
n

Q h 35.0486.1 2
1

3
2

==  

Where  
n = 0.010 (Koerner (1999), Attachment E, 4/4) 

 S = Slope of liner (ft/ft) = 1.0 % 
 Rh = hydraulic radius, ft 
 Q = flow rate, cubic feet per second, cfs 
 A = flow area, sf 
 
Assuming 4-inch pipe: 
 A = π D2/4 = 12.6 sq. inches = 0.088 sf 
 Rh = Area (π D2/4)/Wetted Perimeter (π D)  
 = D/4 = 1 in = 0.083 ft 
 

 gpmcfssfQ 11228.0088.001.0083.0
010.0
486.1 2

1
3

2
===  

 
Since 112 gpm is less than the maximum required 158 gpm, this calculation shows that 
the 4-inch diameter slimes drain pipe is the limiting factor for dewatering the tailings in 
the early phase of dewatering (high flow rates).  However, it does not mean that the 
pipe will be unable to handle this flow, but rather the pipe will require additional time 
to drain.  The additional time needed is computed in the following section. 
 

Effect of Maximum Pipe Capacity on Drainage Time 

The maximum capacity of the pipe is 112 gpm, as computed above. Assuming the cell’s 
total lateral length of strip drain is 27,550 feet, the flow rate, per foot of strip drain is 
calculated to be: 

Flow Rate = 
day
ft

feetgallon
ft

day
hr

hr
gallon 33

78.0
550,27

1*
48.7

1*
1
24

*
1

min60*
min

112
=  
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The time needed to de-water first layer is: 

day

day
ftft

ftxxx
rateflowlengthDrain

VolumeTime 43.22
78.01

)35.01150(
3

3

=
×

=
×

=  

The difference between the maximum daily flow rate drainage time and the maximum 
daily flow the pipe is able to deliver for the first foot is:  

22.43 day – 15.86 day (first row of Table 2) = 6.57 days.   

Therefore, the first layer will require an additional 6.57 days to drain.  The calculation 
is repeated until the pipe’s allowable flow capacity of 112 gpm is equal to the maximum 
flow rate from the cell (Table 2).  The additional drainage time needed for each layer is 
added to the original drainage time of 3.7 years.  The results of this analysis are shown 
in Table 4.   

The total additional drainage time occurs over the first 15 layers and adds 63 days (0.17 
years) to the computed drainage time.  Including the effects of the maximum pipe 
capacity, the cell will take an estimated 3.9 years to drain. 

 

Effect of Precipitation on Drainage Time 

To account for the effect of precipitation added to the tailings pond, a maximum yearly 
precipitation event of 13.4 inches per year, as cited in the design report for the Cell 4A, 
is used in a further analysis.  This value is very conservative as a large percentage of the 
precipitation will evaporate.  Using a pond area of 42 acres and conservatively 
assuming that the maximum annual rainfall event occurs for four consecutive years and 
no evaporation occurs, the amount of precipitation added to the tailings pond is 
calculated as: 

gallons
ft
gallonyear

acre
ftacres

inches
foot

year
inches 483,125,61

1
48.74

1
560,4342

12
14.13 3

2

=×××××

 

The average flow rate during Cell 4A dewatering, as calculated from Table 2 is equal to 
87 gpm (125,280 gallon/day). 
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The time required to drain the additional volume of precipitation in the tailing is 
computed using the following equation: 

yearsdays

day
gal

gal
FlowRate
VolumeTime 3.1488

280,125

483,125,61
====  

The additional time that the pond will require to empty due to precipitation is 
approximately 1.3 years. 

 

Therefore, the estimated time to dewater Cell 4A will be 3.7 years (baseline) + 0.2 years 
(pipe limitations) + 1.3 years (conservative precipitation) = 5.2 years.   
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Table 1
Maximum Depth

Cell 4A Slimes Drain Performance Evaluation
White Mesa Mill
Blanding, Utah

Permeability 
(cm/sec)

Permeability 
(ft/min)

Drainage 
length (ft.)

Thickness 
(ft.)

Seepage 
Velocity 
(ft/min.)

 Volume of 
Liquid (CF) 

 Time to 
dewater 
(min/ft) 

 Time to 
dewater (days) 

Maximum 
Flow Rate 
(CF/day) 

per foot of 
lateral

Approximate 
Total Cell 

Lateral Length 
(ft)

Maximum 
Flow Rate 
from Cell 

(gpm)

1.00E-05 1.97E-05 46.3 39 4.74E-05 21,000       21,113            14.66                1.19         27,550             170.8       
1.00E-05 1.97E-05 45.5 38 4.70E-05 21,000       21,295            14.79                1.18         27,550             169.4       
1.00E-05 1.97E-05 44.7 37 4.65E-05 21,000       21,486            14.92                1.17         27,550             167.8       
1.00E-05 1.97E-05 43.8 36 4.62E-05 21,000       21,638            15.03                1.16         27,550             166.7       
1.00E-05 1.97E-05 43.0 35 4.58E-05 21,000       21,850            15.17                1.15         27,550             165.1       
1.00E-05 1.97E-05 42.2 34 4.53E-05 21,000       22,074            15.33                1.14         27,550             163.4       
1.00E-05 1.97E-05 41.4 33 4.48E-05 21,000       22,312            15.49                1.13         27,550             161.6       
1.00E-05 1.97E-05 40.6 32 4.43E-05 21,000       22,564            15.67                1.12         27,550             159.8       
1.00E-05 1.97E-05 39.8 31 4.38E-05 21,000       22,833            15.86                1.10         27,550             157.9       
1.00E-05 1.97E-05 39.1 30 4.31E-05 21,000       23,179            16.10                1.09         27,550             155.6       
1.00E-05 1.97E-05 38.3 29 4.26E-05 21,000       23,488            16.31                1.07         27,550             153.5       
1.00E-05 1.97E-05 37.5 28 4.20E-05 21,000       23,819            16.54                1.06         27,550             151.4       
1.00E-05 1.97E-05 36.8 27 4.13E-05 21,000       24,240            16.83                1.04         27,550             148.8       
1.00E-05 1.97E-05 36.1 26 4.05E-05 21,000       24,693            17.15                1.02         27,550             146.0       
1.00E-05 1.97E-05 35.4 25 3.97E-05 21,000       25,183            17.49                1.00         27,550             143.2       
1.00E-05 1.97E-05 34.7 24 3.89E-05 21,000       25,713            17.86                0.98         27,550             140.2       
1.00E-05 1.97E-05 34.0 23 3.80E-05 21,000       26,290            18.26                0.96         27,550             137.2       
1.00E-05 1.97E-05 33.3 22 3.71E-05 21,000       26,919            18.69                0.94         27,550             134.0       
1.00E-05 1.97E-05 32.6 21 3.62E-05 21,000       27,608            19.17                0.91         27,550             130.6       
1.00E-05 1.97E-05 32.0 20 3.51E-05 21,000       28,455            19.76                0.89         27,550             126.7       
1.00E-05 1.97E-05 31.4 19 3.40E-05 21,000       29,391            20.41                0.86         27,550             122.7       
1.00E-05 1.97E-05 30.8 18 3.29E-05 21,000       30,431            21.13                0.83         27,550             118.5       
1.00E-05 1.97E-05 30.2 17 3.17E-05 21,000       31,594            21.94                0.80         27,550             114.1       
1.00E-05 1.97E-05 29.7 16 3.03E-05 21,000       33,013            22.93                0.76         27,550             109.2       
1.00E-05 1.97E-05 29.2 15 2.89E-05 21,000       34,621            24.04                0.73         27,550             104.2       
1.00E-05 1.97E-05 28.7 14 2.74E-05 21,000       36,458            25.32                0.69         27,550             98.9         
1.00E-05 1.97E-05 28.2 13 2.59E-05 21,000       38,579            26.79                0.65         27,550             93.5         
1.00E-05 1.97E-05 27.7 12 2.44E-05 21,000       41,053            28.51                0.61         27,550             87.8         
1.00E-05 1.97E-05 27.3 11 2.27E-05 21,000       44,138            30.65                0.57         27,550             81.7         
1.00E-05 1.97E-05 26.9 10 2.09E-05 21,000       47,840            33.22                0.53         27,550             75.4         
1.00E-05 1.97E-05 26.6 9 1.90E-05 21,000       52,563            36.50                0.48         27,550             68.6         
1.00E-05 1.97E-05 26.2 8 1.72E-05 21,000       58,244            40.45                0.43         27,550             61.9         
1.00E-05 1.97E-05 26.0 7 1.51E-05 21,000       66,057            45.87                0.38         27,550             54.6         
1.00E-05 1.97E-05 25.7 6 1.31E-05 21,000       76,177            52.90                0.33         27,550             47.3         
1.00E-05 1.97E-05 25.5 5 1.10E-05 21,000       90,701            62.99                0.28         27,550             39.8         
1.00E-05 1.97E-05 25.3 4 8.89E-06 21,000       112,487          78.12                0.22         27,550             32.1         
1.00E-05 1.97E-05 25.2 3 6.69E-06 21,000       149,390          103.74              0.17         27,550             24.1         
1.00E-05 1.97E-05 25.1 2 4.48E-06 21,000       223,196          155.00              0.11         27,550             16.2         
1.00E-05 1.97E-05 25.0 1 2.25E-06 21,000     444,614        308.76             0.06       27,550           8.1         

1,470.35           days
4.03                 years

Soil Porosity 0.35
Soil Permeability 1.00E-05 cm/sec
Length of Drain (max.) 1200 ft
Distance Between Drains 50 ft
Thickness of Unit 1 ft
Maximum Depth 39 ft

Copy of Slimes Drain Drainage.032607.xls 3/27/2007



Table 2
White Mesa Mill

Cell 4A Slimes Drain
Average Liquid Depth

Permeability 
(cm/sec)

Permeability 
(ft/min)

Drainage 
length (ft.)

Thickness 
(VF)

Seepage 
Velocity 
(ft/min.)

 Volume of 
Liquid 

(CF/VF) 

 Time to 
dewater 
(min/VF) 

 Time to 
dewater 

(days/VF) 

Flow Rate 
(CF/day) per 
LF of lateral

Approximate 
Total Cell 

Lateral Length 
(LF)

Maximum 
Flow Rate 
from Cell 

(gpm)
1.00E-05 1.97E-05 39.8 31 4.38E-05 21,000       22,833            15.86                1.10             27,550             157.9         
1.00E-05 1.97E-05 39.1 30 4.31E-05 21,000       23,179            16.10                1.09             27,550             155.6         
1.00E-05 1.97E-05 38.3 29 4.26E-05 21,000       23,488            16.31                1.07             27,550             153.5         
1.00E-05 1.97E-05 37.5 28 4.20E-05 21,000       23,819            16.54                1.06             27,550             151.4         
1.00E-05 1.97E-05 36.8 27 4.13E-05 21,000       24,240            16.83                1.04             27,550             148.8         
1.00E-05 1.97E-05 36.1 26 4.05E-05 21,000       24,693            17.15                1.02             27,550             146.0         
1.00E-05 1.97E-05 35.4 25 3.97E-05 21,000       25,183            17.49                1.00             27,550             143.2         
1.00E-05 1.97E-05 34.7 24 3.89E-05 21,000       25,713            17.86                0.98             27,550             140.2         
1.00E-05 1.97E-05 34.0 23 3.80E-05 21,000       26,290            18.26                0.96             27,550             137.2         
1.00E-05 1.97E-05 33.3 22 3.71E-05 21,000       26,919            18.69                0.94             27,550             134.0         
1.00E-05 1.97E-05 32.6 21 3.62E-05 21,000       27,608            19.17                0.91             27,550             130.6         
1.00E-05 1.97E-05 32.0 20 3.51E-05 21,000       28,455            19.76                0.89             27,550             126.7         
1.00E-05 1.97E-05 31.4 19 3.40E-05 21,000       29,391            20.41                0.86             27,550             122.7         
1.00E-05 1.97E-05 30.8 18 3.29E-05 21,000       30,431            21.13                0.83             27,550             118.5         
1.00E-05 1.97E-05 30.2 17 3.17E-05 21,000       31,594            21.94                0.80             27,550             114.1         
1.00E-05 1.97E-05 29.7 16 3.03E-05 21,000       33,013            22.93                0.76             27,550             109.2         
1.00E-05 1.97E-05 29.2 15 2.89E-05 21,000       34,621            24.04                0.73             27,550             104.2         
1.00E-05 1.97E-05 28.7 14 2.74E-05 21,000       36,458            25.32                0.69             27,550             98.9           
1.00E-05 1.97E-05 28.2 13 2.59E-05 21,000       38,579            26.79                0.65             27,550             93.5           
1.00E-05 1.97E-05 27.7 12 2.44E-05 21,000       41,053            28.51                0.61             27,550             87.8           
1.00E-05 1.97E-05 27.3 11 2.27E-05 21,000       44,138            30.65                0.57             27,550             81.7           
1.00E-05 1.97E-05 26.9 10 2.09E-05 21,000       47,840            33.22                0.53             27,550             75.4           
1.00E-05 1.97E-05 26.6 9 1.90E-05 21,000       52,563            36.50                0.48             27,550             68.6           
1.00E-05 1.97E-05 26.2 8 1.72E-05 21,000       58,244            40.45                0.43             27,550             61.9           
1.00E-05 1.97E-05 26.0 7 1.51E-05 21,000       66,057            45.87                0.38             27,550             54.6           
1.00E-05 1.97E-05 25.7 6 1.31E-05 21,000       76,177            52.90                0.33             27,550             47.3           
1.00E-05 1.97E-05 25.5 5 1.10E-05 21,000       90,701            62.99                0.28             27,550             39.8           
1.00E-05 1.97E-05 25.3 4 8.89E-06 21,000       112,487          78.12                0.22             27,550             32.1           
1.00E-05 1.97E-05 25.2 3 6.69E-06 21,000       149,390          103.74              0.17             27,550             24.1           
1.00E-05 1.97E-05 25.1 2 4.48E-06 21,000       223,196          155.00              0.11             27,550             16.2           
1.00E-05 1.97E-05 25.0 1 2.25E-06 21,000     444,614        308.76             0.06           27,550           8.1           

1,349.28          days
3.70                 years

Soil Porosity 0.35
Soil Permeability 1.00E-05 cm/sec
Length of Drain (max.) 1200 ft
Distance Between Drains 50 ft
Thickness of Unit 1 ft
Maximum Depth 31 ft
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Table 3
White Mesa Mill

Cell 4A Slimes Drain
Minimum Liquid Depth

Permeability 
(cm/sec)

Permeability 
(ft/min)

Drainage 
length (ft.)

Thickness 
(ft.)

Seepage 
Velocity 
(ft/min.)

 Volume of 
Liquid (CF) 

 Time to 
dewater 
(min/ft) 

 Time to 
dewater (days) 

Maximum 
Flow Rate 
(CF/day) 

per foot of
lateral

 

Approximate 
Total Cell 

Lateral 
Length (ft)

Maximum 
Flow Rate 
from Cell 

(gpm)

1.00E-05 1.97E-05 34.0 23 3.80E-05 21,000       26,290            18.26                0.96         27,550           137.2       
1.00E-05 1.97E-05 33.3 22 3.71E-05 21,000       26,919            18.69                0.94         27,550           134.0       
1.00E-05 1.97E-05 32.6 21 3.62E-05 21,000       27,608            19.17                0.91         27,550           130.6       
1.00E-05 1.97E-05 32.0 20 3.51E-05 21,000       28,455            19.76                0.89         27,550           126.7       
1.00E-05 1.97E-05 31.4 19 3.40E-05 21,000       29,391            20.41                0.86         27,550           122.7       
1.00E-05 1.97E-05 30.8 18 3.29E-05 21,000       30,431            21.13                0.83         27,550           118.5       
1.00E-05 1.97E-05 30.2 17 3.17E-05 21,000       31,594            21.94                0.80         27,550           114.1       
1.00E-05 1.97E-05 29.7 16 3.03E-05 21,000       33,013            22.93                0.76         27,550           109.2       
1.00E-05 1.97E-05 29.2 15 2.89E-05 21,000       34,621            24.04                0.73         27,550           104.2       
1.00E-05 1.97E-05 28.7 14 2.74E-05 21,000       36,458            25.32                0.69         27,550           98.9         
1.00E-05 1.97E-05 28.2 13 2.59E-05 21,000       38,579            26.79                0.65         27,550           93.5         
1.00E-05 1.97E-05 27.7 12 2.44E-05 21,000       41,053            28.51                0.61         27,550           87.8         
1.00E-05 1.97E-05 27.3 11 2.27E-05 21,000       44,138            30.65                0.57         27,550           81.7         
1.00E-05 1.97E-05 26.9 10 2.09E-05 21,000       47,840            33.22                0.53         27,550           75.4         
1.00E-05 1.97E-05 26.6 9 1.90E-05 21,000       52,563            36.50                0.48         27,550           68.6         
1.00E-05 1.97E-05 26.2 8 1.72E-05 21,000       58,244            40.45                0.43         27,550           61.9         
1.00E-05 1.97E-05 26.0 7 1.51E-05 21,000       66,057            45.87                0.38         27,550           54.6         
1.00E-05 1.97E-05 25.7 6 1.31E-05 21,000       76,177            52.90                0.33         27,550           47.3         
1.00E-05 1.97E-05 25.5 5 1.10E-05 21,000       90,701            62.99                0.28         27,550           39.8         
1.00E-05 1.97E-05 25.3 4 8.89E-06 21,000       112,487          78.12                0.22         27,550           32.1         
1.00E-05 1.97E-05 25.2 3 6.69E-06 21,000       149,390          103.74              0.17         27,550           24.1         
1.00E-05 1.97E-05 25.1 2 4.48E-06 21,000       223,196          155.00              0.11         27,550           16.2         
1.00E-05 1.97E-05 25.0 1 2.25E-06 21,000     444,614        308.76            0.06       27,550         8.1         

1,215.15         days
3.33                years

Soil Porosity 0.35
Soil Permeability 1.00E-05 cm/sec
Length of Drain (max.) 1200 ft
Distance Between Drains 50 ft
Thickness of Unit 1 ft
Maximum Depth 23 ft
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White Mesa Mill
Cell 4A Slimes Drain

Additional Drainage Time Calculation
Table 4

Thickness 
(VF)

 Time to 
dewater 

(days/VF) 

Flow Rate 
(CF/day) per 
LF of lateral

Approximate 
Total Cell 

Lateral Length 
(LF)

Maximum 
Flow Rate 
from Cell 

(gpm)

Additional Time 
Needed to 

Dewater (days)

31 15.86       1.10             27,550             157.9         6.57                    
30 16.10       1.09             27,550             155.6         6.33                    
29 16.31       1.07             27,550             153.5         6.12                    
28 16.54       1.06             27,550             151.4         5.89                    
27 16.83       1.04             27,550             148.8         5.60                    
26 17.15       1.02             27,550             146.0         5.28                    
25 17.49       1.00             27,550             143.2         4.94                    
24 17.86       0.98             27,550             140.2         4.57                    
23 18.26       0.96             27,550             137.2         4.17                    
22 18.69       0.94             27,550             134.0         3.74                    
21 19.17       0.91             27,550             130.6         3.26                    
20 19.76       0.89             27,550             126.7         2.67                    
19 20.41       0.86             27,550             122.7         2.02                    
18 21.13       0.83             27,550             118.5         1.30                    
17 21.94       0.80             27,550             114.1         0.49                    
16 22.93     0.76           27,550           109.2        

Sum 62.95
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