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FARO ABANDONMENT STUDY | ;
COMMENTS ON DRAFT REPORT OF JuLY 9, 1981

1. GENERAL

The report is comprehensive, well written, clear and understandable.
Three separate alternative schemes are pﬁesented 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)

b)

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

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

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,

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.
These features can be taken care of during the detailed design of
the flow-through section, at which time it will probdb]y be
desirable to conduct model studies to aid the design.
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f)

However there is virtually no experience with this type of dam in-
an environment as cold as at Faro. It is conceivable that k
progressive g]ac1at1on could take p]ace with the result that the
water could eventually be forced to run down the face of the dam,
in which case channe11zat1on of the f]ow,‘1oca1 eros1on and
eventual failure of the dam cou]d occur. N1nter performance

:shou1d be checked out, as recommended in the report with a small

exper1menta1 flow through dam sect1on constructed and tested near

“the mine s1te.‘ It shou]d be done as soon as poss1b1e to a]]ow

adequate time to mod1fy%the des1gn 1n the 11ght of the exper1ence

ga1ned

The concept of keeping theytai]ingswsubmerged at.allytimes;and
minimizing the‘seepage through the tai1ings appears to be“akdood

one and represents the best chance of ma1nta1n1nq acceptab]e

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 to p]acektheptaj]ings jn such

a way as to reduce seepage fnto'the reservoir banks.

The recommendat1on that no prov1s1on be made in the flow- through

dam for fish passage appears to be sens1b1e. Such prov1s1on could

Jeopard1ze the 1ntegr1ty of the dam

Proposals for the, abandonment of other features such as the fresh
water dam, the pumphouse diversions, etc appear to be satisfactory.
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PROCEDURAL QUESTIONS

ay

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. Mevertheless
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

f‘ genera11y sat1sfactory at this time. However the proposed‘scheme

is costly. The abandonment "plan” (as distinct from an abandonment
scheme) should include information on how it is to be funded

This information should be in suff1c1ent deta11 that the Board

can be assured that the proposed p]an will be adequate]y funded

and that 1t can be carr1ed out when the ‘time comes to abandon the

mine.

b) It could be that a combination of Schemes 2 and 3 would be more

' .economical than Scheme 2.

SUMMARY

a) The proposed abandonment scheme appears to be genera11y 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 ta111ngs pond

d) The abandonment 5Tén should include plans for funding the recommended

scheme.
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Lefore outlining cur concerns with resvcet Lo the subject report, T think

50 appropriate to note that certain prior decisions have necessarily 1imited

rer of optlions availabie far the final abandonment of the Cyprus Anvil Mine
sion by the YIWB that Cyprus Anvil will ke allowed

in the Bose Creek Valley. This decision was

commordation that "in view of the lonp term eaviron-

it is a
the numl
Taflinps. We refer Lo the decis
Le continue to deposiy tnlllﬂ £S5
apparent ly made despite DOE's re
mental tisks associared with the prescrt propesal, a study of alternative tailings
dispesal sites shonld bave been undertaken...” (DOS submission to the YIWR ,
Sepremier 1980). This is further complicated by the nced for Cyprus Aavil to :
commence vsing the expanded facilities by October, 1981. i

l""-—-

Furth#r to the above, becausc the abay ¥\nnewt plan will not be implemented
prior to ressation of mining z that regardless of the abandon-
ment scheme chosen at this time, (nrtxru;ne reasscessment of abandomuent options
should be conducted durinpg the lifetime of the mining operation.

Hith respect fo the various schemes presenteé in the Klohn Leonoff Report,
ve ofifer the f@llOWlnE Lomments:—,

3

Schenn J: PHImJTPPt Kosc Creek Diversion Channedl

e understand from the Klobn Leonoff Report that both the consultants
avd the YiUWR mining sub-committee sprec that this schame [s unacceptable at
this time because of difficullies invelved in construction ef a maintenance
~ free diversion channel. Ve cannol comment on this zspect of the scheme
since we have not reviewed any of the supporting enpineering details used
1 arriving at thie decision. However, it appears thast the diversion
proposal may be wore promising than the ¢ross vailey dam in terms of water
quality and should not, therefore, be entirely ruled out as an option. In
this rYepgard we recognize Kloha Leonoff's statement (page 37) that M. ..changes :
in the state of the art nuy rccult in Schems 1 being accepted" S '
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Comments un ths Draft
Hiokn Leancoff{ Repore,

Seleme 2: Abandonment Reservoir

sl

This is the option preferred by Klohn Leonoff Consgltants and
13 Anvil Minfng Corporatien. Accordingly, we will provide more
detal 1°d comments on this schcme,

Water Duafltv Crltkrla

45 noted in the Heport (Appendix 1) DFO has stipulated that the abandonment
plan must provide assurances that: ‘ '

(i) 7The water quality in the reservoir is such that fish can utilize
the lake on & vear round basis

(i1)

The quality of water flowing over the dam, as well as that of
scepage flow, is such that the fisheries resource in thes river
svstems dowmstrean frem the dam will not be adverscly afiected,

Hithia the Klohn Leonoff Report there are a variety of other terms of
references for the abandonment eludy as they pertain to water quality criteria.
For ozample:

(3) The Yukon Territorial Water Board, Mining Suly~Crmmittee stipulated
that "water quality after abandonwent must meet existing water
licepce criveria" (p.6).

(b)  Table 3.7 (p.28) prezenis a summary of AchP[qg]e Zinc Concentrations
for Esinbow Trout which was used by the consultant in éetexllnxnh the
covironmental eifects of pPro j tcd zinc« concentratlnﬂs.

(c} Table 3.8 (p.29) presents a comparison of CAMC Licence standards,
"Fisheries CGuidelines” (extracted from Appendix VIII), Drinking
Water Standards, and background Rose Creek Water Quality measure-
ments, wpstream and downstream of the nine site.

light of the above water quality eriteria, the Klohn Leonoff Report
concludes (p.2) that:

"Water guality sludles indicate that a minimum pl level of 7.2 and a
marimum 2inc level of 0.0% mg/l will be maintained in the pond. Down-
siream of the danm, a minimem pH level of 7.0 and a maximum zinc level
of 0.2 mgf/l is expected in Rose Creck... These levels are considered
adeguate for maintaining fish habitat bolh within the abandonment
reservpir and downatream in Kosc Creek"

In poiat form we have the following commenis on the wdter quality aspects
of this abandonment schems: '

1.  pFD does not consider that the CMAC licénce requirements reflect
adeguate receiving water quality criteria necessary to support
fish 1ife. Conlrary.to the existing tailings disposal system
wherein ef£luent is discharged to a recejiving water environment
(i.e. Fose Creek} the proposed abandonment scheme (rescrvoir and
ovarflow/seepage) would in effect be the receiving water sitream.

Cont'd. .../3




?hb?E 3.6 (p.27) (helow) appears to have been derived from a
matTantfcal relationshiip between water hardness and zinc

texiciry, in combiration with an application factorfor zinc
ranging ketween 0.1 and 0.05. :

Hardness 96 hour 1.C 50 - Acceptable Zn Concsntrstions
{mef) Catuy) _fmp 1) w2/
250 5.32 ' 0.27 - 0.53
100 1,92 0.10 - 0.19
75 1.40 : . 0.07 - 0.14

In contrast the American Fisheries Society (1979) im a critique
of the EPA Rod Book (EPA, 1976) recommended the following criteria
for tetal zinc in fresh water.

Yardncss Zine (Total) Criterion
Gnefl Catiig (me/d
0~ 75 0.050
75 - 150 0.050
150 - 300 0.10
"300 - 400 6,30
—~= 400 5-60

Using the results for predicted background water chemistry (Table VII-B)
which indicetes that hardncss varies from 58-77 me/l CaCO3; May to
November and 155 mgfl Calf,, December to January, zinc levels should
not exceed 0.050 mg/i in tée Rose Creek system a2ccording to the
American Fisheries Society criteria, :

FliTiough the maximum predicted zinc concentration of 0.2 mg/l in
Rose Creek below the reserveir corresponds to a perfod of maximum
hardncess (i.e. wintcr time) it is implied that this Jevel is
acceprable ar this time of yecar bassed on Beak's slatement (Appondix
Vill, p.8) that "overwintering populations in the system downstream
of the Cyprus Anvil Mine likely use Pelly River habitats and would

not e affected”.

This is a possibility, however, we are not aware of any information
an fish habitats in the Kose Creek system to substantiate this state-
ment. In fact, HBeak atates (p.3) that "ft cannot be speculated with-

out 1ield data whether all classes of grayling in Kose Creck move
downstream during fall, or whether juveniles overwinter in its
smaller tributaries”.

DFO suzpested thﬁz such biological information should be collected,
and CAMC retained Weaglc  Consuitants to collect background data.
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Lhe bieaft
,«" rlobhn Loonof§ Keport, .- ; -y

However, since insulficicnt time wae available to conduct the
required studies before the ;rasentatlon of the Klohn Leonoff
Report, we suppested to CAMC: that any additional studics fhnuld
await prosentation and review of the klﬁhn !CUWHff Rfrort and
further discussions regarding tLe sbandonment dam.

The chomical modalling, and ispact assessment discussiens do not
considet netals other than zine efther in Iselation or in combin-
stion. It is a well keown fact that some meials, coVVur and z1inc
for example, act syperpistically to increase the toxicities of

"either of thcsb two subs Iafccs.

L

In this repard, althiouzh we can accept the conclusion (p.2) that
other heavy metals are not considered to ke as sihnrfxgant as |
sine, the fact that CAMC pr0uu-gq both ivad and zinc, and that

Luting theoperating period of the ming cffivent discharges have
ailed to mect licence re u irements for lead and ¢oppor as well
53 zinc {Hemo DYO o EFS, Ma teh, 1979) these and other melals
should have been discussed in the water guality mndelliﬂ

Further to the shove discussion, we note that heak Consultants
conelude (Appendix VIIE, p,8) thal o aveid svnergistic effects
of pelliuvtants during tug winter months ... the ahandeoment scheme
shovld provide overwintscing habitat other than ovar the taflings
arca”.

Tt would appear that cither ipnorcs this recomnen-
gastion or argues that (a)’ ”‘,ierhiSC1r effects would not be a pro-
hlem (see item 4) or (b) zinc {and other nietal) levels are not
eritical at this time of year. As noted in previcvs references to
Mmerican Fisheriaes Sociery criteria (item 2) we consider that pre-
dicted zinc Jevels in the reservolr may be unable to sustain fish
life during all scasons. ‘ -

In additicn to the above discussions, we note the followinz defi-
ciencies in the report:

PR b -the-repoart-states -that most-oftha mntals _dir. the water
occur as coulinidpl suspensions (probably celloidal hydrexides,
since the dissolved metal concentrations (EP5, 1§73) are

substantially below the total metal level.”

The EPS report c¢ites only one occasiun when a comparison of
Jissolved and extractable metals analyses were conducted. On
this occasion disrolved zinc was 0.03 mp/1 and extractable
zinc was (.103 rg/l at site }, and non-filterahlc residue was
18.0 mgf/i. This is insufficient data to make the staled con~
clusion, .

(i1) Appendix VIi: Mater Cheni otqy Model for Abandonment Plans

makes rcfcrenccs to beVClal other instances where nine tazlinhs
are deposited into freshwater systems without apparent haem!

%y
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4 Comments on the Braft

- Klobn Leoneff Report, UEUUR R

r

Jith reference to the Burtle Lake situation the author over-
éilPJLfiCo th problrn of elevated zinc levels in the Lake.
Contrary to thg conclusion thar "much of the zine, however,
£ lts {1em Nuturaﬁ geologicnl processes In the drainage

T
bazsin for the most recent studies {(B.C. Rescarch, 1980) showed
eievated zinc levels in the tributary streams™, it is more likely
. .

hat increasing zine levels are rejated to mine water drainages,
chlor~alkalei plant effluenr tailings, slimes deposited $n
thie lake sg well as poszible pnatvral leaching.

As an additional example, . the report cites as an example of

lake disposal of teilings, West Twin Lake which is used as s
raiding settling pond. The report rotes that "since the
pperation started, #inc. iron, and lead Jevels in the water |
have increazed to .2 mpfl (zinc), 0.15 mg/1 (iron) and 0.1 mg/l
(icad} respectively’. This example appcars to subatantiate our
voncerns for problems ossociated with underwater disposal of
f.:.\:i} jﬂ@:__f.\'-‘ ‘:

The Teport atotes (p. 2) that "both the. laboratory experimcats
and ficld studics have projected the mobilization of zinc in
the groundwater. ‘lhx arises from either direct oxidatiun of
zine sulphide or 1néxr°r oxidation by TedaX  geactions,
. ..the Tesvlts demonsirate the REce ~sxjty Lo minimize the sccepaze
through the tailings.  Although seepage is beoneficial with

L .
regard to water g dthV in the water ahove the iﬁ!]lnh_, tie

concentration ef zinc nqv becems unacceprable if trigh qgepage
atcs arc mixed with *brfate waler below the dam

These statemenls seem to indicate that in order to satisfy all
the requirements of an accepladle abandonment scheme, the
structure must be dchcwed to provide: :

= minimum flows in Rose Creeck downstream of thc reservoir
for fish produ;tlon

~  minimm pongd d&ptn over the tailings to prevent oxidation
of tailings o .

~ seepape conlro) to prevent bigh zinc levels occurring down-
stream of the dam -

We bhave serious reservations that all of the atove critics) design
criteria can be met witheut additional field scale assessment.

Appendix VIT, Table Vi1 - 8 (p.25) . . notes that at.the
lower groundwatgr seepapge rate (0,035 m3/3), zinc levels in

Rose Creek below the dam will range from a high of 0.12 to

0.12, May to Unccmer. ‘awevpr, a “groundwater scopage rates
of 0.12 313/b zinc levels at this location will range from a

“high of O, zb to 0.48 mg/] January to April and a low of 0.05

to 0.07 from May to September and from 0.06 to 8.24 mg/l in

October to December. | '
|
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Thus the Klohn LGOﬁoff Repert states (p.40/41) that “secpape
cstimates indicate that with coutrelled placement of tailing
secpage can be limited to 2 maxipum cf 0.2 m /sec

abave predicted zing concontration in relation
¢s of 0,035 m3/sac. andg 0.12 mj/sec., thoe lower
appear to be required in order to achiewve a

mg/l zinc downstream aof the reservoir, it is
tow a ‘x; age tate of 0.2 m3fsec, will provide

{v) Appendix VII 17.1% suggests- that cven at pli » 7.0 where
bacterial oxidation is slowed aecn-biologpival reactions can
produce pil values of mean pl = 4.0 where bacterizl exidation
take over ferther reducing the pil', '

(4

taation (i.e. tomperatore & ¢, initial pil = 7.0,
ent) indicate that dissolved constitwents after
were Cw 6.7 mgdl; pb 2.6 mg/l #nd zinc 422 mp/l.

ment in concert with Table VI1 - 1, and vsing the
i

VG 1 igh values for metals, particularly zinc,
sorve Lo furtber ax aihutinte uur cnﬂ:erna Fnr 1=cqua\v of

(vi) The flowv-throuph section in the dam is preferable to & conventional
spilliway section iscorporated into an carth filled dam.  However,
it alse intreduces uncerteinty such as: discharge versus elevation
telarionships and the variaties of this relationship with respect

toe time, This in turu, iniroduces uncertainty as Lo the depth

of water in the resvrveir at any piven time.
|

The cross—-scction shown on draving D-2758-117 seems to be
adequate, coupled with construction procedures outlined En the
report . - The consultants should be renuested Lo revicw the
design of the nou—{low threvgl reaction of the dam with respeact
to the dowpstream slope, We suspect that the slope may have to
be flattened towards the toe, instead of continuving as 3 1 ald

the way along .

Summory and Conclusions

Althouvugh the time available for veview of the Klolin Leonoflf Report pre-
cluded a3 detafled ¢ritigue of many of the more technical and complicated aspect of

both the water chemistry modelling and the hydrologic/engineering desipn of the
various proposals, there appears to be & number of deoz conerns DFO has regarding
the proposals. This includes: :
RS
a) The adequacy of atated water ¢ sality eriteria ipn protecting the
fisheries resaurces in both the T servoir (of Scheme 2) and in:

Rose Creek.
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b) The lack of discuseion oa contaminsnts other that zine in assezsing |

environmental impacts.

¢} The adeguacy of lahovatory based water chemistry modeiling in

precicting actwal water vuslzt/ cunﬂxtlorr foilewing abandonment.,
G) The applicability of epplncering studies and design structure in
contyoll f_m,_ ‘:"'I"JL"’ rate and thepce gua ranLcc’lnh cdﬁ’ctu-lle vr'r’-Ur
qua]it;.

The ()»‘:r'ifaz'm'z by the Y1978 to allow construction of the Down Valicy Tailings

Digposzl faciiicivcs and the need by Cyprus Anvil to cowmence vsing their facilitics
by Ootober, 1981, has severely restricted the optioans for alternate tailings dis-

FUC&}S.

However, the fac{ that the tailings audldx“munt schome will not be requirved

il cessation of wmining operations allo”' time for meore det a11nd sLudy and re-

uation Gf warious (J, tious.

Recuuuﬂv;datlons

]

In light of the above, it is recommended that!

1. Mo final docision on : preferred sbandooncnt option be siven at
this time, :
e

2. Fegardliess of Lhe ab&ﬁdoﬁmmnt sehome selected, continving re-asscss
mint 0i all abandonmen sziuns should be continucd throughout the

lifetioe of the mining operution.

3. In comjuonctinsn witis Lhe thooretical water chomistry modelling, piioL

studirs—shooldbe vonduveted upder—ssfual-field-ecenditionsin order .
to hetter assess environmental impacis. ‘

4. A5 per earlier discussions with CAMC and their consultant, we
recovmend that Fish distribution/habitat utilizatjon studies be
- cnuﬁuctpd in relation to the final prgferred abandonment plan.

3. yu*examlnatlon ol O?ian i witih &4 yu

The above Studiﬁ" and recommendat fons should be acted vEon foliowing
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development_of adecunte terme-of-yeforonce between various govern—

ment agencics including DOE, DFO, and DIAND.

& Review of the EPA Red Book: {Quality
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