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To: Keedock Kim 
From: Larry Connell 
Date: February 10,1993 
Subject: Giant Mill Effluent Treatment Circuit 
Thanks for the flotation tailings settling rate data. The test gave 
me a settling rate of 0.1627 ft/hr which is unusually slow. Based 
on this one result we would need a thickener cross sectional area 
of 7.03 sq. ft./ton of dry solid. This would mean that the 80 foot 
diameter TRP thickener would only handle 715 tons per day of 
flotation tail with no flocculant use. 
The scope of the project has changed since last week. I have been 
asked to size and cost a system to treat the combined mill tailings 
and.minewater streams. Consequently can you please run a new series 
of settling tests as follows: 

1) A sample of combined mill tailings and minewater streams 
This sample would have to be taken somewhere after the discharge of 
the final mill tailings pump, such as at the discharge into the 
Northwest Pond or somewhere in the line feeding the Northwest Pond. 
I calculate that the slurry density of this stream will be on 
average approximately 21% solids by weight. Can you please run five separate settling tests all at full strength slurry. The sample for 
each test should be collected at five separate times. The 
repetition is intended to compensate for the discontinuous nature 
of some of the streams that make up the final mill tailing. I plan 
to use an average of the five settling rates. 
I have enclosed my calculation of the contributing strams that make 
up the final tailings along with a flowsheet of the proposed 
circuit. I have also enclosed a copy of a standard settling test 
procedure. Again thanks for your help.
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~ ~ The thickener capacttv required 111‘ 

handle (I p1e~determined tonnage of a 
certain pulp. by overflowing a clear 
solution and obtaining the desired pulp 
density of thickener discharge. depends 
upon the settling rate of that phrticular 
pulp. The settling rate of any pulp is 

> easily determined by slmplt" laboratory- 
tests such as outlined below; 

Laboratory Test Method 
889 

3k 
Place a measured quantih of pulp :11 

a known density in a beaker 111' gins: 
cvlinder. Fix a narrow strip of pant-I 
on one side of the containei Mix pulp 
thoroughly. m a line on the papa 

‘at the top of the pulp and 111.1111 \"0 
minutes. For five minutes. :it one win- 
1110 intervals. mark the puint‘tn which 
the solids have'settled. This determines 
the free settling ratc- of the solids at the 

. initial density. 

inches. ‘thus determining the settling 
rate in inches per minute fol (‘t'lt‘li pulp 
density. and convert this to fact my 
hour. , 

Determining Final Density 
Final density Is then determined 

Thoroughly mix the pulp remainin: 
after the test at 2:1 dilution and and“ 
to settle for hours. Mark the position 
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Usuallt tux-tings should be taken at 
three different densities of the pulp 
corresponding .ippwximutv‘lv tn tinnit- 
tit-s which will exist in the 1.11-inus' 
zones in the thickener, 
Decant stlflit'ient clear \t'.ttt‘l‘ 111' S111“ 

tion to establish :1 pull} with intermedi- 
ate density For instance. if Illlllill pulp
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A ~_: 'l‘hivka. 111-1 .111»: in squmc feet p11- 

1111i of d1\ st-lidc this kened in 24 
hotns 

F . Initial dons") min-ts Water to So! 
ids b\ \u‘iulm 

D Fi1.1l dousitv 'tu “huh pulp wlU 
:t-ttle urdensiti' . t which )nu “an! 
to discharge pulp from thickener ‘ 
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' water to solids. Mix thoroughly. ~' 

, intervals for live minutes. 

density was 4: 1; water to solids. the 
moval of one- -l’ourth of the _watet wuul 
establish a density of 3:1. Mix thor' 
ouphh. Repeat readings of vttlnme'm 
as above. . . 

Then decant again to obtain a. pulp at i 

tl e third dcnsity The pulp just tested ‘ 

“as at 3:1 dilution. so decanting one 
third of the water will give 2 l dilution 

Repeat 
settling measurements at (mo-minute‘-
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The settling rate per minute should 
In: uniform during the testing at each 
dilution. until cont-calon is reached 
11t trwhich time the amount ol‘ settling 
“ill ticcredse during each sucwz‘ding 
minute. Measure the settling marks in' 2’- 

Assume the following data was ob- 
mined from the above tests: 
At 1-1 dilution 'R .~.-.o.so feet per hour

' 

At 3:1 dilution R;030 feet per houi ‘

, 

At 2:1 dilutinn R .15 feet per hour -
' 

Final .densIty D .: 1:1 5 

i
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0 nl settled p and let stand for :1 low . . . 3 hours to see iffinal density was reached. It '. Scllllug rate In {cot pet hul" 

lf pulp continues to settle.'1nm'k its po- Twain; :1 is den”: 1.: ct‘iischargo plain ilo‘mn 
' ' . - 

_ 
1 t t: 1 1c can at It: 1m ers-ty as I own ’ 

sltlon at hourly Intervals ""m Stttllng the above 1:32. He it you want to dis Applying this data tu above lonnuln. 
istops. D'F’cani 3!? all clear water or so- mam puItp Ten 11 

C1111:;-i 11112 Imint finl' mu nhmin: 
ution en etermine moisturp (‘01!- dcnsiry. t.e (.eflfl')‘ in s and -e used in 

. . . 1. t !. 1 -~ 415.111' 133(4~1) tent of pulp by wetghtng and (ll'yll‘IL 11:1: tlizniiiitjp 3231'; . 

r '1: ms“ m 
.__. -___.__ :, 7 98

, 
. - Calculdttuns nl llKllIJulOd thii'kenm "’0 i

, Calculating ThICkener Area area from ouch of lllt' illt'Ot‘ settling 1.33 (3 I}
1 

T1 iclwner area required is then oul— rates obtained 111 tests wzll Indtcnte any : — —_.. _ -913, 
rulntml b." :IIJPlt'iIII! abut-'1' determined “ll""g";"lscll’l"li‘ mm m :1": dllll'cu'm '30 
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‘ "WI 1: "ll-"mil area nbtainmt tr--n- i.1' 1|II'111- t‘.‘1lllll{l' 13-3 (2' ll 
lions shultld be \vi '7 ‘ 
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