
',' 

1. GENERAL 

FARO ABANDONMENT STUDY 
COMMENTS ON DRAFT REPORT OF  JULY 9, 1981 

007527 

The report is comprehensive, well written, clear and understandable . .. 
Three separate alternative schemes are presented and one is recommended. 
There are some minor typographical errors in the report and there is 
some confusion about tenses. These should be tidied up and it should 
be made clear that the report is to Cyprus Anvil Mining Corporation 
and that it is presenting alternative abandonment schemes with a 
recommendation on the most suitable one . .  

2. TECHNICAL FEATURES OF THE RECOMMENDED ABANDONMENT RESERVOIR SCHEME 

a} The abandonment dam is designed to withstand the Maximum Credible 
Earthquake. The derived maximum credible earthquake and the design 
peak ground acceleration provide adequate safety against earthquake. 

b) The abandonment dam is designed to withstand the probable maximum 
flood. The derived design flood is adequately large. 

c) The flow-through rock fill dam design appears to be generally 
adequate and to incorporate most of the features found from 
experience to be desirable with this type of dam. However it 

i 
will be necessary to exercise great care with the design and the 
supervision of construction of the interface between the flow­
through section and the remainder of the dam, particularly at the 
crest. Otherwise erosion could occur, leading to eventual 
failure. Also care must be taken with the toe of the dam and it 
may be desirable to lower the toe such that it is always submerged. l 

These features can be taken care of during the detailed design of 
the flow-through·��ction, at which time it will probably be 
desirable to conduct model stud�es to aid the design. 
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d) 

However there is virtually no experience with this type of dam in 
an environment as cold as at Faro. It is conceivable that 
progressive glaciation �ould take place with the result that the 

j '  <· , , - _ ., , • , ' 1 , I 

water could eventually be forced to run down the face of the dam, 
I '  . 

t I 
in which case channelization of the flow, local erosion and' 

I ' ·L . I 

eventual failure of the dam could occur. Winter performance 
I ' . - .:. , . •I' I' 

should be checked out, as recommended in the report, with a small 
'· , ! . ... i, ,,{·, , , 11 •. • ,,, " ,  _, ' I • 

experimental flow-through dam section constructed and tested near 
• 

. 
�. • • - "1. ' ,•; , - i ' " "" . . ! ' 

the mine site. It should be done as soon as possible to allow 
adequate time to modify

' ihe design in the light o� the �xp�ri�n�e 
' ;I ·  

gained • .  

The concept of keeping the tailings submerged at all times and 
1 : : l 

minimizing the seepage through th�tailings appeafs to be a good 
one and represents the best chance of maintaining acceptable 

,• ' ·, • , :•. . I t 

water quality downstream of the dam. Obviously there is considerable ' 

uncertainty about the amount of seepage and the chemical reactions. 
Clearly every effort should be made t? place the tailings in such 
a way as to reduce seepage into the reservoir banks. 

' 

e) The recommendation that no provision be made in the flow-through 
\ ··' 

' _ ,  I 

dam for fish passage appears to be sensible. Such provision could 
.jeopardize the integrity of the dam: 

f) Proposals for th� abandonment of other features such as the fresh 
water dam, the pumphouse diversions, etc appear to be satisfactory. 

·····\ : . 
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3. PROCEDURAL QUESTIONS 

a} It is recognized that Cyprus Anvil's mine at Faro has many years 
to run before it will be abandoned. In that time there may be 
many changes to the mine operating plan, the scope of the mining 
operation, development of new technology and so on. Nevertheless 
a large quantity of tailings will be accumulating and there will 
have to be a way of abandoning them in a safe and environmentally 
acceptable way. The proposed abandonment reservoir scheme appears 

I 
generally satisfactory at this time. However the proposed scheme 
is costly. The abandonment "plan11 (as distinct from an abandonment 
scheme) should include information on how it is to be funded. 

' '  
This information should be in sufficient detail that the Board 
can be assured that the proposed plan will be adequately funded 

. ,, 

and that it can be carried out when the,time comes to abandon the ,, 

mine. 

b} It co�ld be that a combination of Schemes 2 and 3 would be more 
. economical than Scheme 2. 

4. SUMMARY 

a} The proposed abandonment scheme appears to be generally satisfactory 
from a technical point of view. 

b) Field experiments should be conducted to check on the performance 
of a flow-through dam under the climatic conditions prevailing at 
Faro. 

c) The tailings should be deposited in such a way as to minimize 
seepage from the tailings pond . 

d} 
.. . ,, 

The abandonment plan should include plans for funding the recommended 
scheme. 
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Introduction 

Cou�ents on the Draft Klohn Lco�off 
Repor[: Faro Abandonn�nt Plan 
Prer-ared by the Ha!.dtnr: Jtlna�i2mt::nt. 
D I v b;;.i on, Depart mcc:t cf �is!·��£!.����-_Q_cc:a.ns 

Tl:e H.'lbft.;;t N�n-3ge';ru:nt Division ha� re:v!t�· .. ·H� a d.r;_;ft of the final rep•Jrt: 

't'E'E K. 

F:.:!ro At··J.r::dor:nH?nt Fl;;n prep.Jrcd for C::Fru.s Anvil Hining CC'rr-or.ntion by Klolin Lcotioff 
f).>nsultants Lt<J. l.:nfortmv;tt'ly, bec.:w;cw of tb� co<nplicated n;:>t•Jn' of m;.my aspects 
of the report and tim� co��traints, it was impossible tQ nndertake as thou�h a 
revic-\\' of t.h� varji)'JS propo:ia]:.; as pc)ter:tiaL e;:vin:•nilleiital rl�k.s would dlct.;;t"e. 
A<::cc•rdir-.,slyt alt.IJ<:;>ugh D.Ft) h;];; m;<jor G.>«cerns rer;ardir;g the abandon::no-nt plan, .a 
liurnh;;:r of ,,+Jich are brit:>fly dis,::ussed b-:>rein, rn�my oth.:�r con.:::crns ore: not d.i:;cus:;cd. 
Th;::se lrllt�r topic.s ir;\:lllde f·L•ch itcm;5 iJS put{:n!:ial hl<1.'5te rock le<1chates, disposal 
of pote!"<ti<'l11y coi1t.J;-;Jin.Jtc-d piJ '-<•at.-:rs. and r.k:ttJUC:d reviw..; of the wott>t chf"mistry 
model, and cngin�erlng di5cussions pertaining to hydrological aspects of the various 
sch�lnf�S. 

I�<-fo�e outlining c)ur con·:::ern�- with re::;;:_;0ct lo the subject re-port, T think. 
it 15 also 2?proptiate to note th�L c�rtain prior decisions l1ave n2cessar!ly limited 
tlie numb-::=r of nptJt.ms av,:;ilnble f,.)r th.;;: fin:{l <-\b�nd.::onment of th•::! Cypru:; Anvil Nine 
T<�IJ.:inc_-:s. �Je reff.·r to th.-:- d.:-cision hy til.;: Y'!HB th.'lt Cypn.ts t\:;vil .,..ill be al1ol.,.cd 
to t:tmt inue tc• dc:po;;i t t:d lings in the:- Rb�;"' Creek Valley. 1'hi5 decision was 
DVi>a:re-ntJy m<�dr: de:::pite DOE'.<:; ((.'CDmmcnJ3tinn th:1t ''1n vir-,,. of th·:- long term �:ilvjn)p� 
n"IC:J!ta1 risks ::JS.$O.CJHU�d '»'.il.h the pre::,;.::nt pr:opo::;;:J_l, .'l st.l.J.::h of "'-'ltE-rP.::;tiv.: t:ailint:,s 
dit:pc-:s.aJ !jit"n> ::-11ould b:n>e hE-:io:;-: u01dertaken • • •  " (lXlE :;ub::Jis:::;lon t:o thl";' YTl·,lJ:'!� 
Sep::cmbcr 1980). Thi::; iG further C:•)•'1rllc;:;tcd by th.:: nc-e:d for Cypr,1:.:; Anvil to 
cc•;;Jmence using th·� e;.;panded faciJit:ie::> b:; October, 1981. 

Further to th£: ar,ov�, bcc,3usc- th� aba!;::bnint.-;nt pJ.:m '»'ill not be implemer..ted 
prior to q;·s.:;at icrn of min ins (.1per,:;t ior:s, \•'t: �ll;C'.f...:!;;l t hi'! I rtcf,;-udles� of the ab.";,d·c.,n­
m•::r1t sc.hc·mc cho:�.en �1t thi& tiwe, cc•r:t ir.u.inz, :re<:JsseGsrrH;:nt of ah.<indonila;:nt options 
�hould be cooduc.t:ed during r:hc: lifct lme of the mining operation. 

With res-pect to the various sch-::,m(:S presented in the. Klohn Leonoff Report, 
o;.•e c•ffer !:he follm,•ing conunents:- 1 

Schf:L'IP. J: Pernmnent Rose Cr..:::ek Diversion Ch.1nne:l 
--��- ·- -....... ---·--- . .  

He unrlc--r:;tand from the taohn Lconoff Repon th<>t both the consultants 
a<'.d the YTHB mining Gub-t·ommittee a?,rec- that tbi:; �d.Jf:Uu:::. lt; un.'-!.ccP.pt<!ble 8t 
thi:.; time h�,cause of difficult,. iP-s involved in construction of a m..'lintenance 
- free dive:n;ic:.n ch.:;r.nel. ¥1·,:: can:-!;,t c.:•;nHwnt 1.1!1 this :.:.:;pect of the schc:mc 
::.inc.e v.'C: hQ.v..:: ntl!. r".:>v.ie· ... •ed any of th•-'! :->llpiJon in& enJ�ineering detail!:· used 
111 �-nr.ivir:,g at this df>ciE-ion. Ho;..c:·.,;cr, it "'l'f-'�!iir!-'. that the diversion 

pi"o/:·c•:::i,;ll Tn<l}' be: lliOre promising tli.:Jn t!lC CH>::;S Vi:!j ]to:)' oam in terms of water 
qu.:J11ty and �hould not 1 q�2refore., be en"ti rely rule:(] out Ll� .an option. Irl 
thiG reg-'lrd \.'e ree:or,rtizc: Klohil LemiOff's st.:�tement (p.:\gc 3/) that " . . • changes 
in the state of the an may result in Sc.he� I be in£ accepted". ' 

. ' 
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/ · C;-;;m;;'nts {Jc: tlw ])raft 
i{rc·iln LeonQff E£�port, 

Til i.:; is the p p t i u II p n: f c r r <: d 
Cypru:> Anvil !·lining Corpor.:Hi<m. 
�etailed co���nts on this schcrue. 

Water Oualitv Criterl� ---· .__, __ .... --------

-2-

by Klohn Leonoff f'A.io5.ult.-.nls und 
Accordingly, we vill provide more 

_}-}_, ,_r c ) 

k:. twtcd in the tteport (t\ppencix l) DF() has stipu]:itt.::d th;;.t: the abanciomn�nt 
plan mu�t provide assurances that: 

(i) The wat�r qu.:lli ty in tluc: re�.;�rvoir is such that fish can utilize 
the lake on a year round basis 

( i i) The qu.::> li ty of 'n•ater flt'\dng over the: dam, as �ell <!S that of 
scep-<i£,f! flo>.'• is ;:;uc:b th:H the fisherir,•s rc:sourcP. in the_ river 
sy.!?tt:·ms do!.r.'llstre.am frc·m thre dam will not be adv.:-rscly affected. 

\-.Ji thin the Klohn Leonoff Jiepol't there <He a va det.y of other tenm� of 
rPfer�ncc:s for the abandonment study as they pertain to water quality critcda.. 
Fo1· '.:::xample: 

{a) The: Yukon 'fcrrltorin.l \:h.tc:r Ik•-:Hd, Nining Sub-Cc•nuHlttee .stipul<:1tcd 
that "1.•ott'r qur.1lity ;�ftc:r i.lbandt.-)!Hilent must meet existjng Welter 
lic�n<:e criter.ia" (p. 6). 

(b) Tublc 3. 7 (p. 2S) prE::-.<:·nts a 5t"l:m;Hy of "Ac_f��_pt.u_�':.._J!'::__?:._�.r._c Cnn-:::_c_<:!.tr.:�i_on_� 
_for r:.�.!!:b..C��-T_'0J___Y._� \,•h icb w . .Je: �;�ed by thl?- cor:sult<tn t in determinf ng the 
envlronme:ntal effects of projected zinc concentrutions. 

(c) Table 3.8 (p.29) presents a comparis(Jn of CAHC Licence stand;uds, 
"Fisheries GtJ'idelines" (extracte-d fro111 Appendix VIII). Drinking 
Water Standards, and background Rose Creek Water Quality measure­
ments, llpstream and rlo-wnstte<iiil of the nunc site. 

In light of the above water quality c-dter la, the Klohn Leonoff Report 
con�ludes (p.2) that : 

"h'-e;t.er- qu<1lity sLudlcs indicate tbnt 8. minimum pH le-vel of 7.2 and a 
l'llUidllaun zinc level of 0.09 tng/1 will be mainta(n(::d in t.hc pond. Dc·,..,'Ti_ 
:-;irt:i:lm of tlw'<l:1m, a ndnirnum pH lev�l of 7.0 and a tnaximum zinc lev�l 
of 0.2 ID{;;/J is expected in Rose Cre-e-k... These: levels are consif.f!n�d 
.:�de{p.l:-ite for maintaining fi5h habitat bot.h �"ithln the 8b�ndonmerlt 
re�P- rvoi r nnd do·,.•n:H ream in Hose: Creek''. 

Jn fJ(lint form "''"" have the folJ t)\�ing comments on the water qu<Jli ty aspects 
of this abandonment scheme: 

1. DFO doc:; not conside·;,, that the OlAC l:k�nce requirements rcfle�l: 

Con t 'd. • • •  /3 

ad€:qu.atc Iecei v i_'!j; ___ �A�er quality cci t eria nece:;sary to support 
fish life. Contrary. to th� existing tailings disposal system 
t�herein ef-fluent i5 dir;c::harged to a receiving \>'ater environment 
(i.e. Rose Creek) the proposed abandonmP.nt scheml'! (reservoir and 
owerflow/seepage) would irt effect be the receiving water streant. 
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1'nb1e 3.6 (p.27)(b•dmv) app.;:-ars to !J<!Ve b�t::n derived from a 
m;Jti,.:::r.tntic-21 re!atior.::>hip b(:u.-e.:::n W<ltc:r hardness and zinc 
toxicity, in combination with an application factorfor zinc 
ranging bet�o'een 0.1 .and 0.05. 

fl.:� rdn·2::.s 
_(�jj__ Ct!C2J-3) 

'16 hot•r tc ;w 
___ (!�!Jill __ 

Accep�ijbJe Zp pooc�ntrations 
------�&gL/l�)L-------------

250 
100 

75 

5.32 
L92 
1.40 

0.27 - 0.53 
0.10- 0.19 
0.07 - 0.14 

Jn crmtrast the r\:-;-1!:-ric.:ln Hshcrie:s Society 0979) in <i cri.tiq1:c 
oi th<? EPA Rc:d Book (l::f',\, 1976) rcnlmm(;·nded the follmving cl·itt!rla 
for total zinc in fresh 1.•at er. 

Hardnc·s�• 
(mg/1 CoCC• ) 

-·---- -·----- ' . ... 3.· .. 

0 - 75 
75 - 150 

150 - 300 
.300 - 400 

Zinc (ToLal) Criterion 
(mE./1 

0.1)50 
0.050 
0.10 
0.30 

------------------------��400------------------------,t�---------------------------------------

Using the re!=>ults for pre-dicted hackghJund �<'ater chc-miGtr;• (Tnb1e VII-8) 
which indi(:P.tes t.h�Jt hardness vari�s fr<lm 58-77 mg/1 CnC03; Hay to 
Nr>verrib�;-�r and 1�5 rng./1 C.o�C03, December to J:tmJ.:J.I:y 7 zin� levels should 
not exceed 0.030 mg/J in the Rose Creek system accord1nz to the 
A<11erican Fi she des Soc.ict\� cr J t�r i�t, · 

lU.tbt'mgr, the mnxiruum ]n·edlcted zinc cont:el�lr<3tion of 0.2 mg/1 in 
Rose Creek below the rcs�rvoJr corresponds to a perJod of maximum 
hardness (i.e. winter time) it is implied that this level is 
acceptable at this time of year based on Beak's Rlat�ment (Appendix 
\1111, p.8) that ''oven.•Interinf; popuLHions in the .system downstream 
of the Cypru::=;. P.nvil Nine likely use PeJly River h<'Jbitats and "'ould 
t10t be affected". 

This is a pcrssibiJ i ty, bot.•ever. we <ire not uware of any in format ion 
on fish h�bftats in the Rose Creek system to subs tr.tntiat.e this state­
ment. In f�ct, f(c·LJk J>t�tes (p. 3) that "it c..:�nnot be spcc:ulat�d \..'ith-

----------=-o-=-=u•t......,i7leTif data w ,et ·,-er aJJ a:-l<Jsses of grayUng in Rose Creek rnrw� 

Cont 'd. • • .  I I. 

tlo;..•nst re<Jm dur 1ne fall, or whether Juv�niles oV!l;,z:·wi n ter in its 
t;mnlJ.er tributaries"-. 

DFO su�_gc:::ted n.Jt such biological informat inn should he collected, 
and CAHC retained W�a.gle ·Consultants to collect backgn.}und data. 



'·· vr>.�·u.·r: r.s '·'n to�· �·i 1 ..... :-� f t 
Klc·hn Lc•)noff Fej'ort � -!;-

lk,o,.•..::v.-•r, �;incc in�;;uff ic ir::nt tin� "':;':; av:d.ln�le tc.> conduct the 
n>qrdn�d :;tutHes before the prPi!2nt.1tion of t.h� lO.ohn LuJnoff 
Report, o; • .'e �u�!_gc:sted to CJ..!-lC,th<lt anyadditiDIF>l stodics Ghotlld 
n•..,:.lit prc:::.ent;:�t.ic:m .nnd n�vir·..: of tl�>:: Klr:·hn l.f:'O:i(--'ff Report, an,J 
further t:: i 5C v:;si t:•n:? ret,a rd [ng the abandon:r.ent tlam. 

' 

4. Th-E: <:��.:-::·,leal rnod·::lJin&, nnd .ir.rp.:·lr.t a::;sessment cli!':cus�.ions do not 
Cf.Jn:�id..::·r metals oth.:·r than zinc dthL�l- in jspJnt ion or in comhin­
;:;tion. Jt i5 ll w<:-11 }:nc'-..11 f;i•:-t th3t some meuds, copper and :zinc 
f J t • .i 11 . .

-
• . . . . f . PT C'X[,;-np c, ilC :-;.yn�:t'j_',!Sl Ci"J ';? to lOCt('<lSC tflC t?XJCJ l U:!S 0 

't-ith;;:r (}( thCS(!' t\.•(1 StJDSt.:lflCC5� 

In thit� n:-[."3rd, .;dth·:J\l(')l .,.,.¢ can n:::cc·pt the n•nclusion (p.2) th<:�t 
other h•·-'>V)' 11\i>.t;tl B are not cc-r1s ide red to he .::s sign if i c.:<H\ t ns 
;-:inc. Us£-� fact; th;H CA�·:c pn_-.du·:c-s both lead and zinc, and that 

JJurhtt. thc-opc:r<1tin�. pE·ric-.d t'C tilt· mine, r:fflvent disciuJ.rges h.::tvt: 
f.ail�.:;d to 7iiC•::t J iccnc;: r.:·•)\dri.';lli':nts for ,le,-;d ;::.no;) Ci;.•ppc-r .J.s 'h'!dl 
DS zin-c {1-lemo DFO to Er:;::, l·!;nch, 1979) tl•'-��t: ·�nJ other nu�t.:-1ls 
should havs been rlisc;�scd in the water quality modellin�. 

5... Ft�rthcr tv the abc•'\:-t: discu.ssicrn,. we not;: thi"lt H�,p�Y-- Ct:>flSult.::TttS 
cc·ndude U.ppendix VJIJ, p.f.) th=;l tc• LJ.vc·id f-_\'11df.iF.tic eff(-'('l� 
of pc·J1utnnts dL•rin,;: th:-· \dntcr H;ntlths '' • • •  tb: p.b."l:H.le>r:;nr.?nt �chcme: 
should pn:n:ide- ow·r�·int�'rlng habitat other than ov..:�r the t:-d1inf.s 
arc-.:1". 

It wonJrl npp,;:.-3t- ti:;lt KIC>hn Lf-or'•('ff eithe-r it;l!on::·.s this rf·'con,mcr.-
Oc?tion ot- aq;ucs that (i!) 'syn,.:r:t;fstic. �ffecu; L.'t:<ultl not b�' <1 pro­
blem (sec item 4) or (b) z i.ue (n!:d other nild.al) leveh are= not 
critical at tld!:i t inl(' of ).'c:'ar. l\s noted iu previous refEO:t;e:nccs to 
ArnerJcan Fisherie:-; Society crit�;>ri.::i (Hem 2) "-'12' con:-=du0r that prc:­
dict.ed zinc Jc:vc:ls in the reservolr may beunable to sustain fish 
life during all &easons. 

6. In addition to the above discussions, we note the following defi­
ciencies in the rpport: 

j' ..­:::J ) 

.. 

j, F r! 
l I 
f.i 

--------�4-4_,�-----p-.-26---1:7-.e-l'eyei't:--5tr.t�s -H;�t-�£q;t-�f:--t.r.�w-t�•ls-4-fl--the _,,rater ------� 
occur DS col1ojd;�1 su:?pensions (prob<ib1y colloid;:.;l bydroxidest 
since· the �Itt.<:;i.')W:d mc!Ull concentrr�tions (EPS, 1979) are 
t>ub:-:tantially below the total mci:al level." 

The El-'S r-ep<Ji"t <:He,s only one occasion '"hen n comp;"!r.ison of 
di�solved and ��Lra�tablc metals analyses were ctmduetcd. On 
this occa�ion dl��olvcd zinc was 0.03 mR/1 and extroctoblP 
zinc WrtS (i.JO) rng/1 at site], and non-filt,�rahle residue was 
JS.O mg/1. This is insuffielcnt data to make the staled con­
e 1 u:; ior., 

(ii) Appendix Vll: ··�_:a�_r_C!2_�_�l��s.t_ry t1c,dE�l for ll.bandonnlt!ri_t_}'_lans 
makes rcfcrcnc�s to �evcral other in�tanccs where mine taJllngs 
are deposited into frel">h•..,ater- systenu:; vithout apparent harm: 

Cont 'd • • • •  /5 
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Hit!, :rcfcre;l'::i:: to the f>utt](� take situ;1t:lon the �wthor over­
r;impJifics th•:': pro!.ll>::m of el('V.'Hed zinc levels in the: Lnke. 
Contrary to the co�clugJpn !.ht:!t .,much of th(-, iinc, h0Y-'ever, 
n:·:s.ults frcqn n<ttur.�� geolor,ic;;J prore::;::.c:s ·fn the dr'8in-'lge-
b;1sin f(1r I h.:: mo;:;t ircc<:nt r.tuJh�s {D.C. Research, 1980) Gl)<JHed 
ciev:Hcd zinc le:vel.s in the tributary stre.Jms". it: is more likely 
th'lt incrf'DS:itl[.. ?.inc 1c,:el�· ;1re n:.-Jntc-d ro mine "''atcr dn:dn.sges, 
chlor-.:J]k;:�lei pl.Jnt t�ff1l>e11t tailings, �Urnes deposited in 
tho.:: l;d;e .::l£. -...;eJ 1 <Js posf'.iblc n.o1tur,3l l{·.:�ching. 

As <Hl <j;)ditiomJl c:r.ar:1pl�,-the repprt cites ag an exaD!ple of 
lt3h� dispo;:;al c·f t;dHn;:�1.?. t1'r�st Twin L.1kc "�.lhith is used as a 
t.:di:inr, set tlini_: po;-,cj. The report notes that "sin.-::e the 
vp�rati�n start�d. �inc, iron, and l��d levels in the wate� 
h;n:e incr(�[l::.ed to o;,2 .fJI()l {z:inc) t 0.15 mg/1 (ir,m} :'imi .0 . 1 mdl 
(1t.:ad) respective-ly'�. Th:is ex.-�mpJ� nppears to !:.llb�tantiate our 
nmcerns fc.•r problerris ;Jssodated \ollth underwater disposal of 
tLJiJjBgs .. 

(iii) T!H.· n:p0rt :->t.,tc.<; (p,.2Z) that "both th�. lnborntory e:>-:pE:rimcnts 
.and fid.d f.{ mHt:s haVe projected the mobilization of 7.inc in 
t1i\' gt"c•mH1'Nd:er. Thi5 .:1dses fnHll either direct oxidntion of 
z:Lnc: [;ulphid;: e>r in�l1ir('ct !.',;ldation by rcderx rci1ct1ons .• 

• . .  the- reDuJtt> d,mpn�i.r;}tc· the necc·ssity to minimiz.c thf- ::;c-<:p�L;,e 
tl;rout,h th� t.:liJings� 1 Aitilouf,h t;<:-r�p<i,Si.., is bc:nc-fici<l] v.dth 
n·_£;Hrd to t-.•ater qu.:d.ity in th.;:> w;Her nhovc the t.<!iJings, th�' 
{�oncentr:ltion of zinc 'm.:.�y bEcpm�;: vnacccpti�ble if high seepag,t:­
rates nrc mixed with i.'urface \•aLcr below the dam". 

1�ese statement� Accm tn indicat� thaL in order tv satisfy all 
tin: n::qui rcmcn t s of an vcc�p lab 11;! abandonment scherrn� • the 
st. t'uct1-1rc mu5t be de�iign.;:>d to provide� 

min;inn.1m flo1..•s in Rose Creek dcn..rnstream of the reservoir 
for fish pro4uction 
minimnm ppnd d.:·pth over the tailJngs to prevent o:ddAtion 
of i r.�:l Ungs 
E-eepag,e cont roJ to prevent high zin(� levels oCCllTI'"ing down­
stream of the dam 

lh:· hnvc serious rt:5en'at.it.lnS t.h�t nll of the r�hovc: critical cle-sig.t) 
criteria can be met -..rJt)H)ut additional field S(:.alc D5Se<:>smr�nt. 

{iv) Appendix VII,. Table Vll - 8 {p. 25) . . notes that at. th<: 
1u.�er ground,.•atpr se-�page rate (0.035 m 3/a.), zinc levels in 
Rose Cn�f.!k bdo�· the dam V.'ill range from a hi,�h of 0.12 to 
0.12. Nay to Dcccmber. , : !-fotoN[�VF.r t at sr:oundwater scep.nge r;HeS 
of 0.12 ro 3fr zinc le�els at. this locat hm will ran!�e frorn a 
high of 0.2)1 to 0.4B l'lJ&/1, Janunry to April and a low of 0.05 
to 0.07 fro� Hay to _Scjptcmber and from 0.06 to 0. 24 ntg/1 in 
October t.o l>ecember. i 

'� 
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{v) 

(vi) 

Thus the Klohn Leonoff ih:pM:t state:; (p.40/4J) that ".sccpnr..c 
('5t1m.-,t.;:s ind.il.:ate that �ith coutrolh:d plnc��cnt of tailinr;s 
se�;;-pag.c: can be lirdted t:D a muxim\un of 0.2 m3/sec." 

ln view of the ab.::.,·:c pred.icU .. 'd zirH_: <::oncenti';H ion in r�lation 
to SC"ep.:il_;c ratt;.·s uf 0.035 n)Js(!C. i.ll10 O.J2 m3/::.ec., !.he 1o< ... er 
uf ·.ddch \,•o;:ld npp.:ar to h� n.'quircd in -<.•t'dc-r to ;H:hic'•'� a 
fTI,"1x:iu�um of 0.2 i!lf.,/1 zinc dr::.�=..:nstrer1m rlf tliC I--c;:.ervoir, it 3!-i 
w:�·le:-:r ns to be•�<: ;1 !;"''�'PriSe rate of 0.2 m3fsec. will provide 
;:;(:.c<.:ptablc '•'iJ ter q1_1.:d it)'. 

App-::ndi:x Vll p.lS �u��t;ests- that even ;:t pll > 7 .n •.Jher<> 
b.:-!ctcrial oi:jrl;:t hm is tdl''''r:·d nr,n-bh:dPl:i·ea1 rC'.:-�ction::;. r:Dn 
prc,.Juce pH \';;luc�s of mc:<:n pll ·= 1;,(1 \,oh('r"<� b.:1cteri<!l oxlclnti•�•n 
t�b:. (JV£:1: further :redu;;_:_ins the pH". 

T!dFO SU1tc·ment in t;;mcert \dlh Tab1c VJI � 1, nnd u::;inr, t:hc (I 
�-.:urst case, �it:�;�tion {i.e. tcJnj•cratnrc (> C, initLd pll = 7.0, 
no b.:;ctt;:dn pn:.-SL'IH) :in.:!.i.c:.-!lc that tl.is\;olveu consllliKnts after 
60 d.'l.)'S wc·rc Cu l;.7 mg/.1; pb 2.6 mg"/1 ;wd---�-inc 422 mg/1. 

·· Th<:::;e ext rc"mJ?ly hi�:h '{"1lucs for metals, p;�n icuJady z.ju('. 
Bt::rve to fu<ther �ub�-it,.tWtl•:ltE-: OUI- Ct>llCCfH!:' for udcquacy f>f 
••'ater ch(·mistry r;ie>th:.<1�ing, and untried f'n};irleer.ini� yy.stc:;1r.; ln 
controlling contmninnr:ts fr(Jm the ob�mdot1eu tailings f.:�ciliti.e:s. 

Tht.� cross-section ::;hr,11.'n on 1.hn•.dnr. ll-2758-117 seems to be 
tidequo:!tc, couplP.d l<•ilh construct.fon proced\tr�::; outHn�?d in th€­
rcport. The consultant& �hould he request�ri to rcvi�w the 
<1<:.sign of tiHo non-flow throvt.h re-action of r..hc: d.Jm wi!,.h rcf.p�c-t 
to tb�C> do-..m�tn·:i"Ull sJope-. W� Sll::ipCCt thal the f;}(lpf: mny h,:wl'! to 
f-.c flatterwd towards the toe� instead of c.:ontinuing as 3:1 atl 
the way .1.1long. 

Alt:hough the t :im1.' r!V<lilnble for t·evicw of the Klohn U'nnoff R!.'p<'rt prc-
�---'-r.Lh.m�"d a d" � · r>rl r i! !aue of r.dnv of the more tf:'c:lmir-al nnd cPinpl icatt>d aspect of 

both the w-1t_er ch�mLstry flte>dellin� <mci the hydroJpgiciengin(>�rfng dr:sir.n o tnc 
v.Jrious proposals� there appears to be a number of rnv.jor conerns DFO has regarding 
the proposals. This includef;: · 

'i_, 
a) The adcyt:,;<cy of stated \o;J.ter quality cdteria 1n protecting th�'! 

fished es Tt;!�ources in both the re�crvoi r (of Scheme 2) nnd J n 

Rose Creek. 
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b) The 1n��k flf dir.cu��;ion on cqntamfnJiltS other than zinc in nsse<::.�ing 
environ��nt3l in�act5. 

c) 1'(,� .:-ak·qu.1cy of Ji'l!?PL1tory based k':!tcr d1emha ry rm•d·::ilin}� fn 
predict.ing ;.:ctu;:Jl �-atcr r,u,;Uty �onclilion5 foilowing. abondonrHcnt. 

dj Thl.' ''PPLLc;:.t!:dlity of cn[',inr.:-crir.�: stwJ!et; mHI tlc.-sir-n t;truc:t.urc in 
.Contl'()J11ng S(:Cj'Zl��� r.J(I.! ;-Jnd tht··nce gu4rantc�dng ad��'-(l.liltc wr.t.cr 
qu�,.l) i ty. 

The dN;I.sim; hy ti10 YH.'U tn �d]cn.• t.:nnstructinn �_,f tile lk•'-'-'n Vfl11ey T;1iJing:-; 
Disp•;�.;;-d f��d1.if:.ic-s nnd the need by Cypru� AnvH t<J cot!ilnt.:ncc u:.;ing their r,,ci1ilics 
b)' (Jt:lObf:Tt l9B1, lt.:�fJ f.;•.::vt:rdy r.·�;o.trictc·d the 0ption� fnr rdternalc taiUngs dis-
po:;o.<::.ls. llo�,�cv-e:r, thE- f;:;ct th:Jt tl.c ta�lirq:s. ;Jb;!Jlrbnmi:nr 5Ch·;·mp t-.ri11 not ,he TL'fltdred 
until cc-0sathm r.:•f J;dning op::rntion-s �Uo:.:s tllrit: for more detailed sl-\Jdy nnd re-
ev;'llu�t ion of v?.rill\1:� opt iotJS. 

. 

ln light. of th<-: nbove, it .ls rcc<.nwnc:nck:d th.at: 

3 • NQ f i !M1 dsd s i or!___.9��UJtan�k�!!,ill.8.lf... .. .QLLti.2!L.lL� 
this time. 

2. f:<:_t;n·dlw::;o:-. of th� nL·.:-wdonmi.�llt �;c.!J>::we &eh'cterl, cnntintlint: rc-n.:.sc-.:; . .:;­
mf·n\ of a 1 i ;;�;Fmt.k•n<:lcnt opt i c_:.n:-; .shoulJ be c<mf. istuC!d thrt)�lghout th� 
lifetime of the mining operation. 

3. ln omjunct h:n wj t.h tht.· thc·ore-U'r.:o1:d waLcr. chcm.i.!:>l..t")' modelling.t pilot 
----------�...,..,·di-L��tmnlrl+t:----e-n�7d-...--e--t-e-t.:! ...... der--r.-::+w�l--f-ie-ld--c-<>P·d-it.ions.J.n-o:rdcr - -----

to better r.t:St!SS eHvironmcntn1 impaqs. 
· · 

4. lis per c·0rl:lPI' dis('u:-:�iunt; \,•ith CAHC ;HlcJ their cPn�ultant, \•'� 
TI2C01!!lllend that fibh dh;trihuti-on/llabilar.. utiHz.cJtiOJ) stud.ie!-;,bc 
conducted in relation to the final preferred abandonment plan. 

'I · I' 

�--------.....:;JA;c.·":l.relcpnlelll....D.f .:::·lcq;;o.te tqmS-!.ll...=Jr·f, ... rcorr be!;;wecn vadt)us govet'n­
ment agc;mcics including I.X>E, f)f0, and DlANlJ. 

luneric:an }'j sh<�Ti{'S Society 1979 A R£vicw of the EPA Red Hook: Quality 
Criterja for Water. 


