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Warlli wintera b.nd. wet summers have in the last two Y.ea.rs kept the wt��.ter 
rese�voir Almost full even in February. This situation cannot ba �elied 
upon, $O that a plan is needed to monitor oonsumpti�n and oompare �ith 
av•ilable •upply and storaae to ensure production 1 until next sp�ing 
run-off (end of nay, usually). 1 
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Rxt§rQ!t Measur�� 
(A) 1\QtiAL 
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�1) Build up the reservoir stop lo;a to their ma�imum he1&ht by the 
middle of October at the la.teat (40" a'bove epillway), 

I (2} Divert the N. Fork of Ros• Creek into the pumphouse pond as soon 
as no overflow is obae�ved from the dam (t�e Water Board has 
allo�ed us to dQ thia in 66/87 and 88/8Sf but there is no 
advantage in doinl this too early). This dlversion should be 
ceased prio� to the �prin' run off to minim!ze siltini of tba 
pumphousu11 pond (pond .OG.paei ty is far below ortginal). ·-· . 

(3) Start pumping fro� the 4 well pumps 1n mid-*ovember, once· the 
flow atarta diminishina from the N. Fork of !o5e Creek. Adjust 
tha valve on the reservoir to minimize i:verflow from the 
�umphcuae pond (should be lesa than 500 gpm) • .  

(B) Monitorirus, 

(1) Check reservoir and pumphouse pond daily for �verflow volume �nd 
1orell field fo.r correct operation. (R. Carreok o� dalaifattl t. 

(2} check volume� of 
using the simple 
dissolved metals 
Wa.yb:rant ) • 

all well pump 
orifice/diff. 

in water from 
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dischar��� dn a weekly b�aia. 
pressure method. A�ao check 

wells n&ar�•t tails dam (K. 
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(3) Survey water level in reservoir at monthly intervals, �o�a often 

: .� . if rapid )iepression .. �of , the ic·e · . aurf',ace occurs. · ·

( Sut"vartns ) • 

. . Results to be plotted on Mine Entineering'a Lev�l va. oapaoity 
. .. ;profile� allowing fr;a� .ail tins (R. · MoLenehan) , · Construct 

•1., .  external water balanoa once a. month. (reservoir.: 'ioiell field, pond t 
Mill supply. 
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Inta�nal Mtesures 
.. 
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I£ external wa.ter bt�.la.nc�• llihcw ··:.>t;ven a. l."em.ote pOSiifi bili ty of a water 
ahorttall before freshet (late�t in early Jufte), I internal measures 
should. be: implemented. In thf!!i long term• reduotiOJlA in water uae are 
an objective of the W:a.t�r Soard, especiallY s�noe we sometimes 
cpproach the 5500 i,spm s.tated in ou:t-. water licenc�. This also saves 
us power, in that less water has to be pumped to the mill. 

Reo :role 

The following water supplies are available for reotcle to independent 
water ::systems. 

CateSorr 

A.Clear water 
no chemical 
additives 

S.Suapa:nded 
solicla& nc 
chemical 
additives 

C.Sl.tspen.ded 
solids, 
chemical 
additives 

Sou�g� . · · .  

l.Vacuum pump seal water 
2.Comp�a�$6r Oooling wata� 
3.Air oonditioninS w�ter 

1.c�"shcr scrubber 
wat.el:' (»rim<f.\.r;y and 
•eoonda.r;y) 
(8 !lcrubbers in all) 

t.Lead olaritier overflow 

z.z1.nc clarifier ovei"flow 

· a.Flot�tlo� Sprape 130 �, 

b.Regrin� & oleane� 60 
sump h��ifil 160 

( .I,UAJI1 C r .eJll.;r,) 
Wi�tcr1Av�±labil1t� � 

a.04indi�s oircuit 200 
pump-box make-up (manua� addition) 

-· 

2® 

I a.thicke�er sprays 
b.dewate�ini area 

200 

hosing: 
aool c.Pinal �oncent:rate la.unde� sprays 
ill I 

! 

A total of 900 igpm is �ve.ila.bl'e for recyclet b�t separate re-use 
systems are required, because of the limited applio�tions for Cateaory 
B and c wat�r. i 
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.Category (A) water is ourrently direotad to the grindinl •nd tinal 
·tail a treu·H::hliHi, With 8QIUe fairly extensive piping, all three aouroes 
could ba �edi�ooted te the unused reclaim water t�nk ourrentl� 
eitu.ated in the r•egi:"i:nd sump 1'.\reet.. A em!:\.11 'ioiatel'."' booste:r pump or two 
smi:i�.ll eta.ged oentrifusal SRLs could be _,u11ed to pr-t.wid.e wa.ter for 
�e1r!nd �ump ,hoaini and ole�ner lump hosinl a• required. When not 
required far hosin11 the �flow could be directed . . 1to .the le�d :2nd 
olean11:ra for laundei;" wa:ter •pra;re •. � :· . 
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Category ,(B) w&ter cannot be used ror sprays. due to particullate 
loadings, �h1oh oan be quite coarse. The solids load1nas in t�e 
scrubber water, currently · d.irected to ,the grinding circuit tren.ch, 
probably e.dd. up to about 1000 K.tUd.my- ot rod. mill teed. Redirection or 
this water to 3401/02 and 3408/04 spl i t ter boxes is the obvious 
choice. This option is already in place. with two 2x2 SRL pumps able 
to return scrubber watar independently to these pump:boxes. currently 
almost all scrubber water is collected in a single pumpbox to which 
the$e t.wo pumps are oonneoted. When not operating, the pumpbox 
overflows and the water goes to the trench. At present this water 
addition oan only be controlled manually with valves. If automatio 
control of cyclone feed denait;y is achieved by m.eans of water addition 
to the pumbox, use of reoyole in this applicatioh will not affect 
controla as lona as the manual addition is les� than the total 
addition at the bo�. At 80 .mtph, . .. Jmini��.tonna.;a),,_j,,;�,Q.; soli,_��-.}.!! .,rod 
mill disoha:.:-se ai1d 1561 eolid• in eE!oon.dary orolon·e ···o··l'ertl·ow·; ·...ra:te.r 
addition at tha sumps is 1S5 ispm pQr aump, so that. oompl&te �auae of 
thia water @hould be po�aibla without oauains a oont�ol problem. 

Catego•y (C) water ia the most plentiful and the most proble�atio in 
r�use. Thi� water oont�ine £rother, collector, tlbcculant and, moat 
problematiea filter aid �esid��l• which c�nnot: be rc��clod to 
flotation. Furthermore, sellds loAdings in lead an� zifi� o&n be hiah 
(up to 2000-3000 ppm) on occmaion• when th� thiokbners ar6 down or 
during flocculent outa�as. This essentially restript• reuqe of lead 
clarifier overflow to .�hickener sprays ( coarse noz�les). lead dryer 
aump'hosinl and final concentrate launder sprays (pos.rse Jets), and 
zinc clarifier overfl�w to corresponding zinc clrcuit locations . 

Without thisl serious oross-ocntamination of oonoen·t�mte iz possible. 

In the winter of 1986/87, lead clarifier and zinc O'larifier overflows 
were directed to the two lOxB SRLs ourrentlr used for zinc stock tank 
cycloning, By a�opria.ta closing and opening of v�.lves in the water 
system, thia allowed recycle of this water to the zi�c cleaner circuit 
and to the thickener sprays, lead clarifier overflow: was soon directed 
out, to prevent cross-contamination, w-hile high ' suspended solids 
eventually prevented use of zinc clarifier overflo� also. The total 
amount, of water recycle posaible is therefore 900 i:.Epm, althou.lh onlY 
200 igpm is solids .. free and uncontaminated with ohem!ica.ls. 

Pa.ce 3 
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M)llerva.tion 
f( ,i Pinal t.ailin�&a �Solids loa.dinr;s �re quite low, considering the t.onna.,;es 

f' and unit p�QOeBsos used in �his operation, 
· 

Twenty-fiv� percent
.

sollds 
!e �bout the aver�se Q£ X9 (at the drop-box) ·when properly sampled fat 
solids lo�d.-in.g. Regression analysis of water consumption (measured by 
a DP oell with �rifiQe on the holding tank feed line) a�ainst tonnaae 
indicatee that a l&rie proportion of the flow is not tonnaie•relate� 
�nd �be poor correlation coefficient . sugge�ts that it ts not 
well-controlled. 

· 
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A simple water balance for the mill is shown in Figure 1. 
Twenty-five percent �olids at X9 at 550 mtph rod mill feed and normal 
heads relates to an overall consumption of about 5350 i�pm. ve�sus an 
1accounted' conaumption takes into aooount known W/S ratios in 
flotation teed, recommended water additions for: sarubbe�s, vaouum 
pumps etc.� and beet estimates for launder sprays b�s�d on% �olida in 
1st cleaner tailings. Flows not taken into account �re irr&;ular 
flows from hoses for grindin£ &�ea, rea�ind are•• cleaner area and 
dryer QUmp olean-up. At from 50�100 i�pm pa� hoaa� not many waeh u� 
points are needed to �enerate 700 ispm, e8peoially if th�y �re lett 
running continuously to olear oontinuoua spill�se o� throu�h 
carelessness. i 

. . ... , •. � • • 
'

·
. I . ·:': ·:: ·V."'1 'M; '"! .,·. 

A�eaa or pom�ible W$ter oon��rvation and potential' aavin�u are siven 
h•low! 

Hoaaa fo� olean-up 
Finer, high velocity spray� gn launders 

Us;rw ( hmm) : 
300 

. 

'Pb 200 
Zn !Q.Q_ 

BOO· 

This representa a much laraer fresh water savi�a potential than 
recycle, since 700 igpm or the 900 igpm recycle above is likely to be 
intermittent due to plug up or oont�ol problems. 

Monitorins and control of overall water consum�tion throuih Judicious 
use of Yater is possible because of the mill totalizer, the readin& of 
which is recorded avery shift. The readin� is multiplied by to to 
give consumption in cubic meters. At present the meter appaar.a to 
�ead about 20� low, so that a readini of 301000 cu.m in a day, 
actuall7 corresponds to about 36,000 cu.m (or 25% aoiida in 12,000 
mtpd of t�ilings). If the instrumentation ia l�ft in the p�e�ent 
state, eS�.ch !$hift should be limit9d to a. rea.din• of 1500, (16.1000 
eu.m) if there are any doubts �onoernin; wat&� e�pplr l�ter �n the 
winter. 
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(1) Weakly gampla� at XQ should be 
· 

. mid-Novamb$�1 for analyaie beth 
stepped up to twice w=ekl7 �* of 
of CYAnide (tc be kept below 0.6 

monit��in• by the Environmental ppm) and fo� acourate n solids 
r;rcup. 

(2) Ue!n' � aolid3 data and the mill tailings tonnage at the time, an 
estim�te �hould be made of the consumption rate. Over a month,, 
these readings should be compared with the mill totalizer readinaa. 
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Action 

(1) 

( 2) 

If a shortfall of water appears possible from e�ternal monitorlrii 
internal reoyole measures should be impleme�ted immediately, 
Category (B) water oould be re-used almost immedia�elf, while piping 
for Category (A) water would take a few �eeks , · even on 1\ rush. 
Cateiory (C) reuse should onlt be used in desper.ation, after all 
other cons e rvat· ion measures have been implemented. 

!n parallel with recycle measure$ (B) and (A) abov�, installation of 
low-volume sprays in the cleaner bank& (praeentlf dn only 2 out o£ 5 
banks) should be implemented. In addition, strina�nt wat&r uaa�e 
limit.i!!. l!lhould ba set, based ort tha mill:·tot.alizar �aadin.••· ....... .. 

�·�· 
w. S¢h&d!ns 
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