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Taitvings Basin H” e quué ty Based on Level 17 Water Budget
Using A ( ;ucpvvafzve lass 1c1‘nnv Catoulation

The objectives of this section are to develop a method of determining aqueous chenic

~concentrations of various parameters in the tailings basin and io make initial

estimations of potential concentrations of copper, nickel, cobalt, zinc, and

sulfate. Water quality of the tailings basin is of envivonmental concern when

considering the possibility of secpage into ground water, spillage within
milling operations and accidental discharge from the tailings basin. Water
guatity considerations may also affect decisions vegavrding treatment of and/or

metals recovery from the tatlings basin water. The efficiency of differential

flotation processes is also dependent upon the quality of water used (Iwasaki. et

kC'

al. 1075)."

Determinaticn of water quality within the tailings basin involves censideration

of the qualxty and quant} y of flow into and out of the tailings basin. In addition
it is necessary to inctude the change of water aguslity with time due to chemical

conditions within the tailings basin. Integration of these three factors yields
the final concentration for a given chemical pavameter.
As an initial estimation the tailings basin water avality will be assumed to be

. i - . - 6 . .
the quality of the combined inputs for a 20 x 107 mtpy open pit operation. For
20V
a civen parameter the final concentration may be .expressed Gp = 77171 s where
. . Sy V.
€ and Vy are the volume and concentration from a given source ang

Cs 2
are presented in Table 1. The sources of the values used are given below the

table. Mass inputs and final concentrations are listed in Table 2.

LY

1 ;
Removal of Potential Copper & Hickel Pollutants from Mine and Mill Effluents

-

Preliminary Study.

the final concentratlon of the parameter. The input volumes and concenfration
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Note thet two models are presented for the concentrations in waler from the open
pit. The concentrations in model A are based on data from the U.5. Steel
bulk sampie site, and ave orders of magnitude higher than those in model B, which

are based on data from the zmdx basin inflow,

Both volume and concentration from a given source are important.
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of input from the various SDUFFEH was determined in the Level 11 VWa

Ay

Report. The methodology involved determination of runofi coefficients for the

)

various areas contributing flow to the tailings basin., The runofi coefficient
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for a given site represents the fraction of precipitation on the

£y 5

tailings basin. Two metlhods were used to defermine the volume

transported to the

g

l@w runoff. The resalts varied slightly due to different assumptions vegarding
evaporative Tosses. Only values from method 1 were used in calculations. This
method assumes an inverse relationship between precipitation and evapor dtiaﬂf
This pr@bab3y averéstimates welt year runoff, and thus yepresents a worst case
estimate. The concentrations used are from situations similar o those predicted
at the proposed mining site and represent potential site conditions. TheY are not
inténded to be used in the context of precise prediction.
The values presented in Table 2 indicate the relative importance of the mass input
‘from various sources. The majority of chemical mass is Coﬂtributed by the stockpil:
of Tean ore and waste rock and the open pit mine, particularly w**ng model A, A
range of input is presented for the open pit due to the wide range in previously
observed cases. It seems likely that the actual contribution would be wnear
the Tower end of the range presented.

‘ \
Chemical contribution from overburden piles, the piant site and the undisturbed

watershed is small and is generally negligible in comparison to the Yean ore, wasie

rock and open pit. However, the magnitude of contribution from these arcas may

®




incrcasc duc fo fmpacts from mining processes such as dust generalion, with subse-

den piies, and plant site

bt

quent deposition onto the undisturbed aveas, overbuy

The total velume of runoff collected may depend on water raquircmegtx Tor the miltling

process. The make up woter vequirements are due to various losses and are presented

2~ o

in Table VY111 of the Level 11 Water Budget Report. The volume of runofi does not
necessarily equal the water volume required for the milling process. For the

purpose of calculation it was assumed that if runoff exceeded requirements,

2

ynimpacted water from the undisturbed watershed and plant site would be diverted. If

s assumed that addit 10noi water of a negligib!

milling vequirements exceeded runoff 11 v
chemical content was appropriated. These assumptions iwply that the chemical mass

input to the tailings basin is constant,

=

The constant mass is that from the sources contributing contaminated water such as the

stockpiles and the open pit. Collection of these waters is given priovity. Additiona!

ceclla

collection due to the net effect of precipitation and evaporation on the tai ihw
basin has also been considered. The sum of these two volumes represents the minimum

input to the tailings basin.

The volume of make up water required for the milling process depends on the permea-
bility of the base of the tailings basin. As the permeability of the base increases
the loss of water due to seepage increases, therefore the makeup water requirement

increases.

The concentrations for five situations are presented in Table 3. The concentrations

represent the constant mass inputs presented in Table 2 divided by a variable volume
‘of input, thus as the volume collected increases the concentration decreases.
o

The first case represents the volume due to collection of all runoff from the

mining and milling.site. The second case represents the volume due to minimum




The

vuncoff colliection of impacted waters and net precipitation on the basin, T
final three cases are based on collection of a volume cqual Lo that vequired

by mitling processes.

It is of importance to note that for an impeymeable or semi-permeable base irn a
wet yeak the minimum collection volume exceeds the volume required for milling.
Under these conditions it is necessary to provide storage or treatment for
the excess to avoid discharging impacted water to the envivonment. In the

other cases the m*ﬂinﬂ requirements exceed the minimum collection volumes.

There ave additional variabies whichk will cauvse variations in the predicted

concentrations. Th T osmels .2 processes has not been considered.

o

o

pffect

a

The volumetric vunoff inputs have been deltervmined using the mine characteristics
at the end of méﬂi§g~op&rationsa These characteristics tend to increase the

mass lpadihg to the tailings basin. Potential changes in concentration due

to rchemica? considerations are ignovred. The chemical nature of the system

may be greatly affected by milling processes. Data 7rom piiot»pfant Copper-Nickel
Studies indicated that the pH of tailings discharge may be in the range of 8-9.

This would facilitate metals removal by hydroxidé precipitation. Low pH in the

tailings basin would tend to increase metals concentrations. Reagents wsed in the
flotation process also tend to precipitate metals. Adsorption of metals onto taili:

wolld also tend to reduce metals concentrations. Although the concentrations predi

are strictly a first order approximation they do indicate a potential for

environmental impact. Monitoring of tailings basin water quality is advisable.
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