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I r 'T;;i\DtJ C "'J OJ r 

..... 1 
UJ. ,-,1 an ellso 

the In min~ .::uv1 concentrCl tor brtck i ;l t o 0T1SF\ tion. 'j'hc 

Order :rn2 datt; ~ 1 .Tunc 1, 1972. 

1) 

2 ) 

3) 

4 ) 

5) 

The Hil ter l C\7('~l in, t:12 cxj.st.5 r.(j t:".:tlJ.T1 rrs nond can b9 
rGis P(1 to cl c'T l t:..ic T1 2'):)2; J ft. ~)21.0'il Lhe crest of thc 
exi~tin1 H~ Tai linas ~~~. 

lloC'1;l )' ':lrttcr sllr::,lcc i r. t ile Llili::v. s po,vl, should 1)8 

P1-J. in t.-" . . i.:lc,l, ut (3 1,-;v'2 1 n0t h.i. q l l cr t~Vl!: elC'lrt ti on 2')02 to 
assure; ti1ilt adeC[nCltr~ f r ccl)o2.rd is rv:tillto.ined • 

The r csn1ts of stability anil.lyscs in(1ic(lte that the 
existinn enbRnkMcnt has an a dequa t e frtctor of safety 
wi t h respect to a sJlCrtr~.na f ailure of t~lc dmlrls trC(tr,1 
slone. 

'The fOl1ncl.;::tion soi ls on \>lhic~l the i;P. rC'-l i linr; s Dam h .,s 
br:en constructe; ;l cOT1sist or- dcJ',so g L1CiCl l till. 
T:,e;sc rrlac:i.J.l t i:!. l so i l s c:-:'LiJ".i~: hi"rll Sh'2.1r strc !1a th 
cILl.:t'"cteri st.ics , and arc r(~l(l t ivr:l y incofr:T' '':"cs;;i})le . 
'Thcy pr0u i rlc unyiclr1inl.'T f0an(1.l.tion sunpo":' t for the 
tailinqs di1n'1, o.rJl prcclu(lc: the; poss ibili:v of Cl 
~-)hc;u' in ~J f(1 i J ure! throll CY;l t he fOU :1(h ticm. 

In th~ eV0nt. tInt CO"Ylinco d0ci ,.1 e to Y.'ai se the crest: 
or- the cyistinr: t,lilin rrs (1;1"1, t~lis shoul ': bc done 
bv placincr Cl(ld i t io!1<11 fi lIon the cr.es t: , Cli1c1 
on the: dm·rn3 tY.' c(v·~ fill slone. .'\ Jr;Li.!1,-' (jc h ln.n::e t 
consistin rr of cICCI!1, we ll-qr .lJ,~(1 sand etl1'1 qrav :.:~l s~()ul d 

b0 provi (h~(1 ('\ (l j acC'n t t o the e::istinq ctmmstY.'cClm fill 
slope prior to p1o.ccMent of ncw fill. 
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2. 

!\t the ti ;~ (~ of this i nsp8cti0n , t ho ci:i s tinrr bOJ.T01.'l pits C1 t t~lO 

ClDpr~ci .Jt ion 0 F t ho n ,\turc u.'ld tync 0 j. soils tha t hCld boen 

u sed in it s c onstructioll. 

Two te~t pits were e~cAv~ tcd i nto t ho ex is tinrT embankment 

fi ll. '':''c:st pi t no. l, l OC;l.tr:c ,1 Oil t!l(; crest of the tailinqs 

dam 1.12 :' cxc zlVatc:c1 to a d cpt>l O F 11 1/:: ft . usin« a s [,"I <:1.11 ]) .'1c]:11oe. 

OVlin0 to difficulty of a.ccess, test pit no . 2 , 10ci:1ted at the 

t oe o f the fill slo~.e \l;"lS e::C'1'Fll:.cd hy hil.~ld . 

s28nles of soil fr on test pits 1 Cln~ 2 wor~ retain ~d for 

1 0bor~ tory tcstin~. 

~ 20 ft . lon0 s~ction of pc r forCltcd ~irc was instnllcd in ... 
a. drilJcd h010. on t he cC.1t!::" 21 ine 0:- trw d-'l.p ~ crest t o permit 

meaSllrc'ncnt OF the phreatic 1 .. .r.1. t C!::" surf:2t c t~ l.vi thin the section. 

size dis tri)) ll tion of the fi:'l m,l. tor inl. 1'\10 t yp iCl.J. grain 

size curV2S arc shown on Fig . 5. 

j fraction of tho rna ter i2l HCr- C SU1)j ect:.c,1 t o l a.bnr a to:.y s hc.:lr 

strcn"!' th t es ts to e'lCtluCttc the sllcnr strr?;[<i th po.rClT'1r;tcrs of the 

soils u sed in tho con s truction. of t}lC e~' 11; .l.n': ~ ·' cnt (see Pig . G). 

A ground survey hy ~ 1.r. II. Di~ :on of' CO"lincl) Lt~1 . cst.l.blishep 

the con f' i r;ur0tion of the c:dstinq (1o'i::lstrc,l.l'l fill slope. 

Usinrr the d~fta collected in the cour se ofthc field anll 

I Ctbor a tory inves ti0<1 tions, s t ,l.bi Ii tv analyse s wer e perforr1cd to 
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J • -
J assess the factor snf~ty of the d~n with respect t o potential 

The: rm 'fcd. lin'Tc, DnT1~ is locil. t ect n;'Clro-:d.1'lil. t(~l y four mi les 

sonth of SnJ."lCl, B.C. (see Fi'r. 1). The darn \T"S orirrinally 

constrllct<~d in 1955 for retention awl st0ra rw of tnilings 

The mininrr on2rntions \Yere sus'!1e ndec in 1966. 

The crest 0;':: the rIB Ta ilin c:: s 'JR'" is ( 1)proxir:1ately G50 ft. 

long, and is curve c1' in the U,,5 trl:;il.;'l (1i rection. The :r1aXil'1Um 

heirri1t of the da.1i is of t'lr; orC!?-r 0:: 50 to 60 ft. above the 
.... 

orirrin,'ll qr.o"lnrl. sur<-il.Ce. Contonrs on tb.c dOv!]1strC<'F'l fi:1ce of 

the til.i linrr s dn", , to(Jcther Hith t:-trc (~ tyncinl cross sections 

are shmm on Firr. 2. Photorrraphs of the tailinr;'s clam are 

s11m-m on Fiqs. 3 i1wl 4. 

'.rhe lIB 'l'rd.l i!lrrs DaM. is eqlliI'Pcd \lith bln dec; ,'lnt outlets 

structure. Encll decant consist s of a ti,,~ber tOh'8r on the 

cor!'UrrRtC C':1 pire passing t:lroLlqh the eMbankment from the upstream 

to the do·,rn .streaf'1 s ide of t!lC dam. The pr.:>sen t inlet e l evCl tion 

at the easterly decant tmler is 2,196. '\, \·,hi1e the inlet 

elcv~tion at the westerly dccnnt tower is 2499.G. 'lllle east 

on tlot in tl)C eVr>nt that th':2 C;'1p"C i ty of the cas t c]ecan t 

\'lore ey'c0,,~10,1. 
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un·lcrst ;l,n" : tll,lt the borroH r.ntc:ri.:1ls '.vc:re 8XCRV::l. t(=:! ,l and tr(1n~)porte<l 
\ 

to t11,; section by )mllc1ozec:;. COrt;J<lctir)ll '.vi thi'l. the ~; (~ction \'171~; 

,J.chi0'Je<1 ' hy th(~ trCl..(' f jc 0 r. the cons truction em t i [1 ' D, ''':!l t use!l to 

The m<ltc r io.l:; use :l in cO:lstrnctio;t of the (bm consist of 

fro~ tile; 8(1:, t (1bllt.rcent. ~he li~ ~tei a~ount of Mi.lt.crii.ll which 
. 

re)'1Z1in;:; on the east Z1Dutrlent consists pn~ (!oi,5. n ,·;ttly of sliCJ~ltly 

si 1 t .y f i nc to mo d i llf'1 s,'1nd • 

pit con s i:;t 0.(' a \-1ell grad c ,1, hctero(jcneous p'i:-:~:Hre of silt, 

incornora ted vIi t:hin i:~1(~ wcs t halJ of the (\1.1'1 co:'. \:;[in n'1ore stone 

th;[n those v7it'1in the ei1st. hell:!:, :r.ef'l e ctin'1 the hi'1hcr stone 

content of' the borrow ~eltcrials that were av~il R})] ~ fro~ the 

7he crest o-f the da"'l \'1 Cl. S rL'lise,l ncriocLici1l1y during the 

per 5.0:1 19') 5 to 1 f) G 6 as t~le til 5.1i:10s stor:tqe rcql,d.r e :r:cn ts increased. 

'rhc crest of the d;[:'l I1Cl.S rllised b~' the dO\vr.s +: re alll :rlethod of 

constr0ction, i.e. ad~itio;tal fill WilS pl ~cc~ on t~e crest and on 

the c101'lll.st:r.e;lTY) 310~:)(~ o~ t~e da:>1. 

He unders tZlnd 1:ha t the or i'-I inal rJ :'l,;'1 \ 'I.'1.S cnnstruc ted v.;i th 

an eartilfillcd tiT"'.hcr crib rc1:i:t:inin(T H:111 at the c1o· .. mstream toe. 

Subsequent to constrnction of this ret ;:tinin0 wall, a flot 
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cil.rt:.h fill sl1 n :)ort:in<[ hr;r'"'1 11ilS b c(; n C0l1S I:J~1.l CtC':1 on its (l O'.,msl::.rOZln1 

s icl", ,'tn t 1 the cri.h h" .s b(' (~ll cc:nlcrr: cl 0'11'; r . Prior t o nlil.ccMent 

of thi~ s t"b ili;~;nq f:i .ll, stJ'1 t ;r·,l cnncrc~ tc pipr: drztins \'70 1"8 

'::'110 o'l!.:.lcts of 

'.::'110 in s i tu 

cn)1si s t of d:;nsp. rr 1(1ci it 1 1:iJ 1 con:Josed 0 f a heterogeneous 

Cl.s sortmen t of' silt:, sitm1, r;r'l.vcl ancl occZlsion"l 5"1 · .. 11 cobbles. 

Th~se m ... t c riitls are c a pithl c of prov i ding 

she"rinrr f a ilurr: or si'Jni c ic,3.!1t s ct tl cmr;nt uncle r t:-lI~ \-le ight 

of th8 emb a nkment fill. 

e'11hn n kntJ nt f5.11 s11m-! thnt thc fill rn ... terictl h u s C1.n anrrle of 

intcrn i'1. 1 friction of apnroxi Trl. ... tc l~T 35 1/2 0 \'1i th 0 cohesion. The 

flat toe hern belo':! e l c 'lation 247 0 on the d Olm stn: (1nl side of' the 

diU"! provid~s a hiq h d eoree of stability to the structure, and 

precl niles the po"Ss ihili ty of a deen se,l. ted sho rn:' in<! fai lure 

vIi thin the e f!'1ha nk r nen t. This toe hr:Hl rC t11lCCS the effective 
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The sttlb ili tv o~ t1t~ existin(] 2,,;1) :1 '1}:;::c;n t be \:':l20n eleva tion 

- 2470 an~ t~e pr0sent c~est at e10vation 2505 is governed by 

th(~ !Jos 1. tinn of the phrc<:l tic sur race 'di thin the section. 'l'he 

a~nroxiM~t0 posi.tion o~ the phreatic sllrf~cc for a tnilinrrs pond 

lCV'Jl at clc'fntion 250J is Sh0iTn on secU.o;l Bn, Fio. 2. 'Ehe 

level TW'<'.snrC""lr;n t. in the ohserv:1 t ion \'1(; 11 installc r1 at 

t .i"".ber cr.ih. 

-
of s(l. f."ety of t'1C C"1h ~n~:'l ~n".::, for po ten ticll fili.l'll~e surf (lees :,!hich 

The factor of safety is consi~cred Arlequnte, althciug11 it is ncar 

the Imler l{r!i t of the ran<]~ c0T1si r1ere(1 Clcc0pta.hle ))'1 conventional 

engineering practice. 

'l'h'J si7:c of"' ·t~~e catchment il.r(~ n s'.1rn)lll 'i i rv~ the rIn 'l"'il.i.nqs 

Pond. is CI.'Il'ro;·:i"lntely 420 clf.:::rcs. The approxirrlnte boundaries 

of the cRtchrv~nt an~(1 are indicated on I'il[. 1. The closest 

station at Hhich long terrrl po rc ini t.i1U.on record s hnve been 

nO .rth OC the lIn Tai linrrs 0 ;:1"1. The lonrr tc;r"l percinit.J.tion 
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maxiMum anticipated.runoff. 

SEEPAGE 

BJsed on e:-::ar.li n(t tion of the 9 round surf Clce a t the ... 
clool1str,:('un toe of the oxistin<j (hun, tlll~ total loakClge H itS 

esti;f1.ated to b(~ of the order of 5 to 10 gallons per l'1inute. 

I f the VIa tor s urfc"1.ce in the poml is rai sed from its present 

level to elevation 2502, the r(tte of seepa ge will increClse 

only sliC]htly. Examination at points uhere c rains exit on 

the c1ovlnstrc."1P1 slo~x~ incUcatccl that the existin!J drains are 

not cJrrying soil particles. The existing drains anpeared 

to be operating sutisfClci:orily. 

fi 11 C1.f fo~ds a dc('p~0.c of ero:;ion protcction on the downstreC1.m 
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th;1t nn SiJTnificn.nt s' . .lrP ,l.cc crnsiOI1 h,l.:' ncC !\n~ t;' 1 nn the ,]O\ll1stre,J.m 

fill slo r)(~ c1uri n rr tl[(~ six y~ar interv.:t l 196G to 1972. i\lso, 

In concl ~l~; ion, oar C1nil.l,/;;e8 an r1 s tllJ i~s in<1ic (1. te tha tthc 

Hate r 1~'.r~1 in tll (~ t.J.ilin'ls por.l h il3 been r,'1i;;cc1 to el e vation 

2502. If durinrr oDC'!rl.tinn, it is c1ecj <;lp,J thl.t tho cre st of the 

dAle .. S11011 1 (1 b'2 ra.iS8(1 to Dro'liJ e (l src(l.tcr c1 p:1th of: 'i:latcr for 

clarification of the tailin0s effluent, the cr~st of the dam 

shouL1 be r ,C'd .sec1 by placinrr ('t ,1r1it:.ona l fill on the crest, a.nd 

on the c1o'.,rnstre,::ull fill slone. To ClSSt1rC thr:tt the phreatic 

surface within t~c s2ction docs not rise above the leve l of the 

fill shou1(: be placw1 a r1·jn.cent to th8 exj.stinrr dm'.'11stream slope, 

as illustrntad on Fiq. 7. The fill 91r:tcc'.1 on the crest and on 

thp dO\·11'1str0.J."1 slone should be snrcc)(l in horizont211 lClyers not 

exceec1inn l~ in. thickness, and each laver shoulcl be conpacted 

to a minimum density equivn.lcnt to 95 perc e nt of mAxinum dry 

densi ty a .s dc t~rminGd by the St,l.;d(t:r.u Proctor CO":1~l.::tC I:ion Te st 

prior to plncenent of each succcc~in0 laye r. 

GOLOf:l1 B T(!\.wmR & l\SSQCIl\TE~; Lrl'D. 

DDC/sm D.n. Campbell, p. Eng. 
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M. I.T. GRAIN SIZE SCALE 

SIZE OF OPENING- INS. U.S.S. SIEVE SIZE - MESHES/IN. 

6" 3" I ~2" \" 1-8" 4 10 20 40 60 100 200 

100 r ' iTt{ =j01'~lJr'~i~ I I I I I I I I I II I II lrr I Ii i ! . II 
I i II' iii I I i l'-)--. i i i i I II 

90 r II ' I! \\ 1 I i " i I i ll l l 'l 
1111 \ Ii , r\ I Iii I r"-., " I I I i )1\111 i 'I LEGEND: I 
'I : ! ,1 \ , ! I f'\-.J. i l il, I I' 

80 I ' i ~, i ! 'i1 .' I " I !! I ! 11 · - 5A./- 4 f(J4i/-CRE$T(J~OAhf 

I II, ,,\ i I I ' I 1 \ "}. I t f I I I I I 
il l, I '\ :! I I I I, i i '" III I I I !X-6A.Z-Z'ft'2j'- J(?E d..=-OAM 

'1J 70 " ! I il I ; T W' i! !., I ! I i ! T I · -\j I! II . 
rn II' ! ' I II! i ii \' i I I I i 
~ I I I I I!' k I I I I I ! I i 

~ 60 I I 1t-i I II II II~II WI 'I I IIIII! 
i I I I K I, I I I, i'X , , , I . I . I ,I I 

~ 50 1 Ii 1

1

'11 1 1IIIil ii i ~I JIIII I i I I N·J I I II i I 11\ I I I 

;0 I i \ I I II ! 1 Ii i IT1+-!, I Iii ! ~· I ii ' 11I1 i i 
:i 40 I! ; I ! I I !! \1 I I II \' 1111

X 
I i 1\ I 1\ I I Ii' I I I II I i ',' I !, I I 

» I' , II I \ I I I I \. \ I I X, I I \. I I I I I I' I ! I I I ! I 
Z III , I I lJ L " I '" ii i ' \,' I ) i ! iii i 

30 I i II \ Iii I I tl l\, ! Ii Ii I I, II I "'''-[1-1 :k 1 \ i Ii jl ,I I I'\. " •• 11\ I I! \ ill I 1 iii ,I 
I Jj I ' , I ! 1171--... I )lJ I ii I I ii I 

20 I Illl " \ I II II ! Iii III I II i I, II ~~ I IJ~~ I{. II II!\ III I I I I 
II ,. ., , I ," II ><..., I I • II I I ' I I 

I ' j i I Iii i! i ' "X..j.i l }..L j I 

10 r II ! I I ii i I I I I! I I I I I I! :ixb<l''-, !! I I i I 

III I IUill I I li lill I Jltll1 '~~~ 11 il II i 
o 100 10 1.0 0.1 0.01 0.001 0.0001 

GRAIN SIZE - M M 

I I , j 

COBBLE COARSE I MEDIUM I FINE COARSE I MEDIUM I FINE SILT SIZE I 
1 

CLAY SIZE 

S IZE GRAVEL SIZE SAND SIZE FINE GRAINED 
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DIRECT SHEAR TEST RESULT 

H. 8. TAILINGS DAM 
FI G U RE 

NOR/v/AL STRESS, //:./59 fl. 

RESULTS OF OIRECT SHEAR TEST o,v 

;UINUS A -4 FR/JCTION OF MATERIAL rJ70~ 

TEST PIT #2. MATER/AL /::7LACEO IN 

6 

SHEAR BOX AT DENSITY OF /06 Ib/cu. /1., 
THEN SATURATED. RATE OF STR/j!,v 00/ /n/rn/n. 
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MINIMVM THICKNE5S 18 1! 

NEW FlU .. - PLACED 11../ VNIFO/2M LAYER5 OF 12// MAXIMVM 
THICkNE5:5. COMPACT £FAC;'; LAYER TO A MINIMUM DENSITY 
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SPECIFICATION 

SECTION 2 

EARTHWORK 

2-01 SCOPE 

The work covered in this section includes all earthwork, 
clearing and development of borrow pits, establishment and 
maintenance of access and haul roads, dewatering and extending 
of the decant discharge culvert necessary for the fulfi I lment 
of the contract. 

2-02 GENERAL ARRANGEMENTS 

All ~xcavation, fi II placing and other construction work shall 
be completed to the I ines, elevations and sections shown on the 
drawings or as directed by the Engineer. 

Fill material shall be obtained from borrow areas suggested in 
Section 1 and as approved by the Engineer. 

2-03 CLEARING 

The work to be done under this Clause shall comprise the supply 
of all labour, material and plant and the performance of al I 
work necessary for clearing of the site as shown on the drawings, 
as required by the Engineer and as specified herein. 

Clearing shal I consist of cutting and disposing of al I trees, 
shrubs, brush, debris and all other perishable materials, 
including fal len trees and logs within the areas to be cleared. 

All trees, shrubs and brush shall be cut to within 2' above the 
ground surface. The organic cover of topsoi I on the ground 
surface shall be left intact, except where excavation is required 
as stated in these documents. 

All vegetation and debris resulting from clearing operations regard
less of size, shal I be removed from the areas cleared, and shall be 
disposed of by the fol lowing methods, upon written approval of the 
Engineer. 

(a) Combustible materials may be pi led and burned on open fires as 
specified herein. Material to be disposed of in this way 
shall be completely burned so that it is all reduced to ashes. 

(b) Materials obtained from clearing which cannot be burned may be 
placed in nearby disposal areas as directed by the Engineer. 
The material placed in disposal areas shall be crushed with a 
tra~tor or other heavy equipment to a thickness of not more 
than 5 f eet. 
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EAR l HWORK 

2- 03 CLEAKI NG (Cont I d) 

2-04 

The Contractor shal I be responsible for any damage done by fire 
resulting from the work under this item and shal I at no time 
leave a fire unattended unti I it is fully extinguished. All 
burning shall be done in strict conforn~nce with the rules and 
regulations of local, provincial, and federal agencies and it 
shall be the responsibility of Contractor to obtain all burn-
i ng permi ts. 

Sufficient equipment shall be ready and avai lable together with 
a sufficient force of men to control burning operations at any 
time • . 

Measurement for payment for clearing wi II be made of the number 
of acres cleared in accordance with these specifications, 
measured to the nearest 1/10 acre as the projection onto a 
horizontal plane. 

'Payment for clearing wi I I be ~de at the unit price per acre 
bid in the Schedule of Quantities and Unit Prices. 

FOUNDATION PREPARATION 

The work to be done under this item shal I comprise the supply of 
all labour, material and plant for the performance of all work 
necessary for the preparation of the foundations for the dike as 
shown on the drawings, as specified herein and as required by 
the Engineer. 

Foundation preparation shall be scheduled such that the appropriate 
fi II ~terial may be placed shortly thereafter. No fi I I material 
shall be placed on any part of the foundation area unti I each part 
of the foundation has been approved by the Engineer. 

Foundation preparation shall include the removal of any coarse 
rock or boulders that are laying where construction is to take 
place. The coarse rock and boulders shall be removed to ensure 
a good contact between the new and the existing work. The coarse 
rock may be removed by bulldozing the rock off the crest and down 
the downstream slope so that the remaining rock protruding above 
the general surface is not larger than 6 inches in size. 

If necessary, the Engineer may require that the foundation surface 
be moistened or dried prior to compaction, and scarified, moistened 
or dried prior to placing of the fi I I material to create a satis
factory bond between the foundation and the fil I materials. 

The foundation surface shal I be compacted by four complete passes of 
compaction equipment as specified herein. Pockets of poor or un-
suitable materials, which during this operation cannot be sat is-
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EARTHWORK 

2-04 FOUNDATION PREPARATION (Cont'd) 

factori Iy compacted. shall be excavated to the limits ordered by 
the Eng i neer. 
Unsuitable materials excavated and disposed of when ordered by the 
Engineer shall be measured by cross-sectioning the area to be 
excavated before and after remova I. Payment wi II be made at the 
unit price bid for "Unsuitable Material" in the Schedule of 
Quantities and Unit Prices. 

Foundations soi Is which become soft due to inadequate control of 
surface or subsurface water, or for any other reason become un
acceptable due to the Contractor's operations, shall be removed 
and replaced with fi II material and compacted as specified herein 
at no additional expense to the Owner. 

The placJng of fi I I wi II not be permitted on foundation soils which 
'are frozen. The removal of any frozen foundation soi Is shall be 
accomplished at no additional expense to the Owner. 

Measurement for payment for the preparation of the foundations 
wi I I be made of the actual prepared surface area. projected 
onto a horizontal plane. measured in square yards; prepared as 
specified herein. with no allowance made for irregularities. 

Payment for the preparation of the foundation soi I complete in 
every respect and as specified herein. wi II be made at the unit 
price per square yard bid in the Schedule of Quantities and Unit 
Pr ices. 
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2-05 FILTER ZONE 

2-05 (a) Scope of Work 

The work to be carried out under this jt~'m shal I comprise the 
supply of al I labour, material, plant, equipment, fuel and the 
performance of all work necessary to prepare, develop, excavate, 
load, haul, rehandle if necessary, place, compact, upgrade the 
existing haul road, maintain, leave in good condition and any 
other operations necessary to carry out the work a~ required 
by the Engineer. 

2.05 (b) Fill Material 

This material is a clean sand and gravel or clean gravel and 
cobbles, the gradation of which lies within the shaded envelope 
shown on Figure 1. Material in this size range is avai lable 
about 1t mi les from the dike. 

AI I fi II shal I be free of organic materials, roots, and other 
perishable materials. No fi II material shall contain ice or 
snow, or shall be placed in a frozen condition. 

Cobbles and boulders larger than 9" shall be rerroved from al) 
fj II prior to compaction. 

2.05 (c) Borrow Operations 

Fi II materials shall be obtained from the borrow areas as 
indicated in the Tender Documents and as approved by the 
Engineer. Approval by the Engineer of a source of fi II 
material shal I not be construed as constituting approval of 
all materials to be taken from that source. 

The Contractor shal I conduct his operations in borrow areas 
in such a manner which shall ensure that the n~xjmum possible 
volume of suitable construction material may be obtained. 
Measures shal I be taken to ensure adequate drainage of water 
from the borrow areas so that the borrow material is obtained 
at a water content suitable for compaction and so that the 
borrow operations are not affected adversely. Ponding and 
infi Itration of water shall be prevented. 

Some of the material in the borrow areas may be frozen. The 
Contractor shal I conduct his operations in such a manner to 
ensure that the frozen material shall be thawed prior to 
placement in the dikes. To meet this requirement the Contractor 
shall open and work as large an area of the borrow areas 
practical, and shal I rip. scarify. disc, harrow or use any 
other simi lar means to expose the frozen material to permit 
thawing. 

The detai led planning of the operation of the borrow area 
shall be the responsibility of the Contractor and shall be 
subject to the approval of the Engineer. 
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EARTHWORK 

Borrow Operations (cont'd.) 

Pr ior to commencement of the work, the Contractor sha I I 
submit for approval by the Engineer, a plan showing the 
detai Is of his proposed n~thods and the sequence and 
schedule of operations to be followed for the uti lization 
of the borrow area to obtain the required fi I I material. 
During construction the plan shall be reviewed and modified 
as required. A copy of the modified plan and schedule 
shal I be provided for the Engineer's approval prior to 
implementation of any changes. 

Unsuitable material shall be disposed of as directed by 
the Engineer and graded off to present a reasonably uniform 
appea rance. 

The Contractor shall be responsible at al I ti~s for the 
safe operation of the borrow area. All slopes left 
permanently exposed shall be approved by the Engineer. 

Hau I Roads 

Approval by the Engineer of any proposed haul roads shal I be 
obtained before commencing construction of the haul roads. 

AI I haul roads bui It and maintained by the Contractor shal I 
be avai lable, without charge, for use by the Engineer and by 
others authorized by the Engineer, and at completion of 
the Contract, shal I become the property of the Owner. 

Compaction Equip~nt 

The F i I ter Zone sha I I be compacted with a gr i d- ro I ler towed 
by a suitable tractor. The grid-roller shal I be a Hyster 
Model D with concrete ballast weighing approximately 13 tons, 
or an alternative approved by the Engineer. 

Power tampers for compaction near structures shal I weigh not 
less than 200 pounds and shall have a ramming foot area not 
exceeding 80 square inches. The rammer shall be capable of 
delivering at least 200 foot pounds of compacting energy per 
blow. 

Placing and Compacting 

No fi II material shall be placed in any section of the dike 
unti I the foundation soi I for that section has been suitably 
prepared according to the requirements of these specifications. 
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EARTH\oIORK 

Placing and Compacting (cont'd.) 

The placing of fi I I material shall be directed at obtaining 
a stable and a reasonably homogeneous fi I I. The fi I I 
material shal I be spread in approximately horizontal layers 
of uniform thickness by bulldozers or other approved means. 
If necessary, discing, harrowing, or other approved means 
shal I be employed to break up the material and to blend it 
before compact ion. 

The thickness of fi II layers shal I not exceed twelve inches 
before compact ion. 

Four passes of the compaction equipment shal I be made over 
each layer before a succeeding layer is placed. 

No separate payment will be made for compaction. 

The fi I I shall be placed in such a way that the top surface of 
any section, along the axis of the dike, shall remain approxi
mately level. During spreading and compaction, a slope towards 
the downstream toe shal I be maintained on the fi I I surface 
providing a transverse grade not exceeding ten percent so that 
water from precipitation will drain. In order that the effect 
of precipitation on placed fill be minimized, the surface shal I 
be rolled smooth, and adequate drainage shal I be provided prior 
to periods of precipitation when operations must be suspended. 

The elevation of the fi Iter blanket shal I be so maintained that 
it is no more than four feet higher than the adjacent Common Fill. 
Care shal I be maintained so that the mixing of the Filter Zone 
and Common Fi I lis not a I lowed to take p lace. Each zone sha I I be 
kept clearly separate. 

AI I openings through the dike for construction purposes shall be 
subject to the Engineer's approval. The slope of openings left 
through dikes and at the end of any unfinished section shall not 
be steeper than four horizontal to one vertical. 

The water content of the fill prior to and during compaction 
shall be distributed uniformly throughout each layer. The water 
content shall be within the range required to obtain the specified 
soi I density during compaction. 

Overbui Iding or under bui Iding shall be remedied at the 
Contractors expense to the satisfaction of the Engineer. 
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EARTHWORK 

Measurement and Payment for "Fi Iter ·Zone" and "Overhaul -
Fi Iter Zone" 

The unit price tendered for "Filter Zone" shall include all 
costs to complete the work as described under paragraph 
2-05 (a), and as detai led elsewhere in the Tender Documents. 
A free-haul distance of 2 mi les is to be included in the 
tender pr i ce for the Item "F i I ter Zone" 

The unit of measure is the cubic yard and is the volume 
measure in place on the dike by cross-sectioning before and 
after the placement and compact ion of the f i I ter zone. 

All measuren~nts for payment purposes shal I be carried out 
by a survey crew as la i d out in paragraph 2-08. Measu rement 
wi I I be made to the theoretical neat I ines where a zone is 
built to or beyond the theoretical neat line. Measurement 
wi I I be made to the actual surface where the surface of a zone 
is not built out to the theoretical neat line. Payment for 
al I work .carried out under this Section and completed in al I 
respects wi I I be the product of the .volume measured and the 
unit price tendered for "Fi Iter Zone". 

An overhaul unit price for hauling beyond the 2 mile free
haul limit is to be tendered under the Item "Overhaul-Filter 
Zone". The tendered price is to include for al I additional 
costs incurred for the haul and return of haulage vehicles. 
The unit of measure is the cubic yard-station. This unit is 
the product of the volume of materials moved and the distance 
beyond the free-haul limit measured in one direction in 
stations. One station is one hundred feet. 

SELECT IMPERV{OUS AND COMMON FILL 

Scope of Work 

The work to be carried out under this item shal I comprise the 
supply of all labour, material and plant, fuel and the 
performance of al I work necessary to prepare and maintain 
borrow areas and hau I roads, rip, excavate, load, transport, 
dump, spread and compact fi II material for the tai I ings dikes 
as shown on the drawings, as required by the Engineer and as 
specified herein. 

Fill Material 

Select impervious fill shall be a glacial ti I I, wei I graded 
with a maximum size of 9 inches and with at least 20% finer 
than the No. 200 U.S. Standard sieve size. 
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EAf:THWORK 

F i I I Ma te ria I (co n tid. ) 

Common fill shall be a glacial ti I I, well graded with a 
maximum size of 9 inches. 

35 

Both select impervious fi II and comn~n fill must be of a 
gradation and moisture content that allows them to be placed 
and adequately compacted as specified herein. 

AI I fi I I shall be free of organic materials, roots, and other 
perishable materials. No fill material shall contain ice or 
snow, or shal I be placed in a frozen condition. 

Cobbles and boulders larger than 9 inches shal I be removed 
from all fill prior to compaction. 

Borrow Areas 

Fi I I material shal I be obtained from the Borrow Areas near the 
east and west abutments of the existing dike and as approved 
by the Engineer. Approval by the Engineer of a source of fi II 
material shal I not be construed as constituting approval of al I 
materials to be taken from that source. 

Borrow Operations 

The Contractor shall conduct his operations in borrow areas in 
such a manner which shall ensure that the maximum possible 
volume of suitable construction material may be obtained. 
Measures shal I be taken to ensure adequate drainage of water 
from the borrow areas so that the borrow material is obtained 
at a water content suitable for compaction and so that the 
borrow operat ions are not affected adverse I y. Pond i n9 and 
infi Itration of water shal I be prevented. 

Some of the material in the borrow areas may be frozen. The 
Contractor shal I conduct his operations in such a manner to 
ensure that the frozen material shal I be thawed prior to 
placement in the dikes. To meet this requirement the 
Contractor shall open and work as large an area of the borrow 
area as practical, and shal I rip, scarify, disc, harrow or use 
any other similar means to expose the frozen material to permit 
thawi ng. 

The detai led planning of the operatipn of the borrow area shal I 
be the responsibi lity of the Contractor and shall be subject to 
the approval of the Engineer. 

Prior to commence~nt of the work. the Contractor shal I submit 
for approval by the Engineer, a plan showing the detai Is of his 
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EARTHWORK 

Bor row Ope ra t ions (cont I d. ) ..7; ...... 

proposed methods and the sequence and schedule of operations 
to be fol lowed for the utilization of the borrow area to 
obtain the required fill material. During construction the 
plan shal I be reviewed and n~dified as required. A copy of 
the modified plan and schedule shal I be provided for the 
Eng i neer IS approva I pr i or to imp I ementat i on of any changes. 

The Contractor shal I be responsible at al I tin~s for the safe 
operation of the borrow area. AI I slopes left permanently 
exposed shall be approved by the Engineer. 

Unsuitable materials shal I be removed and placed in disposal 
areas as directed by the Engineer. The disposal area and 
pi Ie shal I be kept neatly graded for appearance, drainage and 
stability. 

Haul Roads 

Approval by the Engineer of any proposed haul roads shall be 
obtained before commencing construction of the haul roads. 

All haul roads built and maintained by the Contractor shall be 
avai lable, without charge, for use by the Engineer and by others 
authorized by the Engineer, and at completion of the Contract, 
shall become the property of the Owner. 

Compaction Equipment 

The filter zone shall be compacted with a grid-roller towed by 
a suitable tractor. The grid-roller shall be a Hyster Model D 
with concrete balast weighing approximately 13 tons or an 
alternative approved by the Engineer. 

Power tampers for compaction near structures shall weigh not 
less than 200 pounds and shall have a ramming foot area not 
exceeding 80 square inches. The rammer shal I be capable of 
delivering at least 200 foot pounds of compacting energy per 
blow. 

Placing and Compacting 

No fi II material shall be placed in any section of the dike 
unti I the foundation soi I for that section has been suitably 
prepared according to the requirements of these specifications. 

The placing of fl II material shall be directed at obtaining a 
stable and a reasonably homogeneous fi I I. The fi I I material 
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EARTHWORK 

.~ . 

Placing and Compacting (cont'd.) 

shall be spread in approximately horizontal layers of 
uniform thickness by bulldozers or other approved means. 
If necessary, discing, harrowing, or other approved n~ans 
shall be employed to break up the material and to blend it 
before compact ion. 

The thickness of fi I I layers shal I not exceed twelve inhces 
before compaction. 

The fi I I sha11 be placed in such a way that the top surface 
of any section, along the axis of the dike, shal I remain 
approximately level. During spreading and compaction, a 
slope towards the downstream toe shal I be maintained on the 
fi II surface providing a transverse grade , not exceeding ten 
percent so that water from precipitation will drain. In order 
that the effect of precipitation on placed fi II be minimized, 
the surface shal I be rol led smooth, and adequate drainage 
shall be provided prior to periods of precipitation when 
operations must be suspended. 

Each zone shall be kept clearly separate by a small difference 
in elevation. 

If the impervious fill material is too dry or too wet, water 
shall be added or removed by working the fi II with a harrow, 
scarifier or other approved equipn~nt until the water is 
uniformly distributed and satisfies the requirements of these 
specifications. Any conditioning of the fi II material that may 
be required to obtain fi II with a water content within the 
requ i red range may be undertaken in the borrow area or after 
placement in the layer. 

Each layer of fi II shall be compacted by at least four complete 
coverages of the compaction equipment as specified in paragraph 
2-06 (f). Additional coverages with the compaction equipment 
shall be made if necessary to ensure both the select impervious 
and the common fi I I materials are compacted to a dry density at 
least equal to 95% of the laboratory maximum dry density as 
determined from the Product compaction tests as specified in 
ASTM D698. 

The surface of the existing dike, against which the select 
impervious fi I I or common fi I I is to be placed, is to be 
bladed and scarified and then blended in with the new materials 
to create a homogeneous fi II free of any unconformity. 
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Placing and Compacting (cont'd.) 

The fi I I within any zone shall be effectively bladed and 
mixed so as to crea te a homogeneous grada t i on. Care sha I I 
betaken to avoid building horizontal layers into the dike 
that are of a gradation differing largely from the adjacent 
layers. 

If, in the opInIon of the Engineer, the surface of the 
prepared foundation, or the rolled surface of any layer of 
the fi II is too dry or too smooth to bond properly with the 
layer of material to be placed thereon, it shal I be moistened 
and worked with a harrow, scarifier, or other suitable equip
ment, in an approved manner and to a sufficient depth to provide 
a satisfactory bonding surface. before the succeeding layer of 
material is placed. 

If, in the opinion of the Engineer, the surface of the prepared 
foundation, or the rolled surface of any layer of the fi I I is 
too wet for proper compaction of the layer of fi II material to 
be placed thereon, it shall be removed and allowed to dry, or 
worked with harrow. disc, or other suitable equipment, to 
reduce the moisture content to the required amount; then it 
shall be recompacted before the succeeding layer of fi I I is 
placed thereon. 

Ruts in the surface of any layer shall be graded level and 
recompacted to the approval of the Engineer. 

Any and all materials not approved as fi I I which accumulate on 
the surface of any layer or prepared foundation, shal I be removed 
by the Contractor before placing the succeeding layer. 

Final acceptance of the fi II material will only be made after 
the material has been placed, spread and compacted in place. 
Rejection by the Engineer of fi I I material may be made in the 
borrow area, in the transporting vehicle, or in place. The 
Contractor shal I co-operate with the Engineer to ensure that 
only acceptable fi II material wi II be hauled from the borrow 
area to the work. 

Particular care shal I be taken to ensure that the compaction 
requirements are satisfied in areas of fil I adjacent to any 
structure. Compaction adjacent to the structures shall be 
carried out carefully and thoroughly uti I izing approved power 
tampers where necessary to ensure that the material is tightly 
compacted at the boundaries of the structure. The thickness 
of these fi I I layers compacted by power tampers shall not exceed 
four inches before compaction. No cobbles or pebbles large than 
two inches in' size wi II be permitted in the fi II material within 
one foot of structures. Fi II shall be placed and compacted 
against the structures only during dayl ight hours , unless 
adequate lighting is provided to the satisfaction of the Engineer. 
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Placing and Compacting (cont'd.) 

Any layer or layers which, in the opinion of the Engineer, 
have suffered a reduction in density after compaction due 
to the action of frost, rain or for any other reason, shall 
be removed by the Contractor at no additional compensation, 
before placing operations are resumed. 

Fi II shal I not be placed jn a frozen condition and shall not 
be placed on a surface which is frozen or on which there is 
any snow or ice. Placing of fi I I in freezing weather shal I 
not be permitted except when approved by the Engineer, and 
when proper measures are taken to prevent freezing of the 
rna te ria I. 

No separate payment wi I I be made for compaction, or work 
entai led to adjust the moisture content or removal and disposal 
of materials rejected after being placed on the dike. All 
openings through the dike for construction purposes shal I be 
subject to the Engineer's approval. The slope of openings 
left through dikes and at the end of any unfinished section 
shal I not be steeper than four horizontal to one vertical. 

Overbui Iding or underbui Iding shall be remedied at the 
Contractor's expense to the satisfaction of the Engineer. 

t"\easurement and Payment for "Se lect Impervious and Corrrnon Fi I I" 

The unit price tendered for "Select Impervious and Corrrnon Fi 11" 
shall include all costs to complete the work described in this 
Section 2-06, and as detai led elsewhere in the Tender Documents. 
A free-haul distance of 2500 feet is to be included in the 
tender price for the Item "Select Impervious and Common FiJI". 

The unit of n~asure is the cubic yard and is the volume 
measured in place on the dike by cross-sectioning before and 
after the placement and compaction of the fjll. 

All measurements for payment purposes shall be carried out by 
a combined survey crew as laid out in paragraph 2-08. Measure
ment will be made to the theoretical neat lines where a zone is 
built to or beyond the theoretical neat line. Measurement will 
be made to the actual surface where the surface of a zone is 
not built out to the theoretical neat line. 

An overhaul unit price for hauling beyond the 2500 feet free
board I imit is to be tendered under the Item "Overhaul -
Select Impervious and Common Fill". The tendered price is to 
include for all additional costs incurred for the haul and 
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Measurerrent and Payment for "Se lec tl-mpervious and Comrron 
Fill (cont'd) 

return of haulage vehicles. The unit of rreasure is the 
cubic yard-station. This unit is the product of the 
volume of materials rooved and the distance beyond the 
free-haul limit measured in one direction in stations.One 
station is one hundred feet. 

Payment for all work carried out under this Section and 
. completed in all respects wi II be the product of the volume 
measul'ed and the unit price tendered for "Select Impervious 
and Corrmo n F i I I II • 

Measurement and Payment for Unsuitable Materials 

The unit price tendered for "Unsuitable Materials" shall in
clude all costs to complete the work as described in this 
Section and as detai led elsewhere in the Tender Documents. 
No overhaul will be paid on this item. 

The unit of measure is the cubic yard and the volume for 
payment purposes is measured by cross-sectioning the area to 
be excavated before removal and after re rooval. 

Only material designated as "Unsuitable Material" by the 
Engineer and rerooved and disposed to his satisfaction wi I I be 
pa i d for. 

AI I rreasurements for payment purposes shall be carried out by 
a Combined Survey Crew as laid out in paragraph 2-08. 

DECANT OUT LET 

Scope of the Work 

The Contractor shal I reroove the existing wood flume; purchase, 
have delivered and handle the pipe; haul, place, and compact 
bedding and backfill material; install and connect the pipe; 
backfi I I and compact and carry out al I other works necessary to 
extend the east decant culvert. The cost of all labour, 
materials, plant, equipment, fuel and other items necessary 
shall be included in the unit price tendered for "Decant Outlet" 
in the Schedule of Quantities and Unit Prices. 

The Owner wi II arrange to divert the flow through the emergency 
decant during the period of alterations to the east decant. The 
Owner wi I I connect the wood flume to the finished culvert. 

The Contractor is to co-operate with the Ownerl s forces and to · 
keep the work necessary to rebui Id the flume to a minimum. 
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Materials 

The decant pipe shall be 24" diameter, 12 gauge, standard 
2 oz.galvanized corrugated (2 213" x 1/ 2") pipe. Connections 
shal I be by bands supplied and instal led to the instructions 
of the manufacturer. 

The bedding and backfi II material shall be a clean coarse sand 
with a maximum size of 3/4". Not rrore than 15% by weight 
shal I pass the No. 200 U. S. Standard sieve. 

I nsta I Jat ion 

The culvert shal I be installed to the manufacturers recom
mendations. A bed of sand 18" thick shal I be laid and 
compacted in layers not exceeding 411 thick, each layer being 
tamped to 95% of maximum density aS ' established by ASTM 0698. 
A bed shaped to the outside of the pipe and sloped to the 
correct grade shall be scraped from this bed to a depth of .6". 
The pipe shal I be laid in this trench, connected to the existing 
pipe, and backfill placed on each side of the pipe in 4" layers 
and tamped to 95% of maximum density. The backfi II shal I be 
continued in this manner until 18" has been placed on top of the 
pipe. Care shall be taken to save the culvert from damage by 
the passage of vehicles. 

The tamper shall be as specified in paragraph 2-05 (e). 

Measurement and Payment of "Decant Out let" 

The unit price tendered for "Decant Outlet" shall include all 
costs to cover the work as described in this Section and as 
detai led elsewhere in the Tender Documents. 

The payment for the work shal I be the product of the length of 
culvert instal led from centre of joint to end and the unit 
price tendered in the Schedule of Measurement and Unit Prices. 

COMBINED SURVEY CREW 

Survey control, layout and measurements of al I work performed 
are to be carried out by a combined Survey Crew suppl ied by 
the Owner and under the jurisdiction of the Engineer. The 
Contractor shall assign one or rrore members of his staff to 
serve on the crew at the expense of the Contractor. The 
representative supplied by the Contractor to the survey crew 
shal I satisfy the Contractor as to the accuracy of the survey 
work. In case of confl ict over measurements the Engineer and , 
the Contractor shall exhaust all means of arriving at a satis
factory agreement before applying the arbitration clause 
referred to in the General Conditions. 

The Contractor shall employ a grade foreman to bring up slope 
stakes and to ensure the work is kept to the correct slopes. Page 32 
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Golder Brawner Associates 

CONSULTING GEOTECHNICAL ENGINEERS 

Cominco Ltd., 
Engineering Dept., 
Trail, B.C. 

ATTENTIon: t1r . D. Boy Ie 

Re: Site Investigation at Existing 

January 2, 1974 

H. 13. Nine>; Tailings Pond, Salmo~~,-

Dear Sir: 

H. O. GOLDER 

C. O. BRAWNER 

V. MILLIGAN 

J. L. SEYCHUK 

N. R. McCAMMON 

R. M. WILSON 

O. B. CAMPBELL 

A.A.GASS 

D. l. PENTZ 

H. G. GILCHRIST 

As requested by yo ur Purchas e Ouler No. HB 15017 dated October 26 , 

1973, and in accordance witll our propo s al of September 20, 1973, we have 

carried out a detail ed drilling program at tile above site. The purpose of 

this investigation was to determine th e condi tion of the existing ?yke and 

foundation soils to enab le a detailed stabili ty analysis t o be carried out. 

This report is furth e r tb our report No. V 72109 of June, 1973. 

FIELD INVESTIGATION 

Three boreholes \-lere drilled at th e site bet\.Jeen October 29, 1973 

and November 1, 1973 using a truck~mounted rotary drill rig. These boreholes 

were drilled to dept lIs varying from 45 to 85 ft. and extended approximately 

20 ft. into bedrock. One borehole \"as drilled from the cres t and two boreholes 

from the lmver slope of th~ existing tailings dyke as shmm on Fig. 1. Stan-
e 

GOLDER. BRAWNER & ASSOCIATES LTD., 224 WEST 8th AVE., VANCOUVER ,G, B.C., CANADA. TELEPHONE 879·9266 '. TELEX 04.508800 Page 35 
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darcl split spoon samples I,Jere obt.:dned of tllC overburden nnc! wo.sh samples of 

dri.ll cuttings were ob tained of the bedrock. All samples \-Jere identified in 

the field and rcturned to our laboratory for classification and testing. 

Perforat ed plastic standp,ipe s \vcre installed in the open boreholes 

to enable groundwater levels to be monitored. 

SITE CONDITIONS 

The exis ti.ng tailings pond is located approximat ely 4 miles south of 

Sa1mo, B.C. The t ai lin gf3 ,.Iyke is locat ed at the southern end of a valley and 

has been constructed 50 to 60 ft. high usi n g borrO\-J fill obtained from the 

abutment slopes. Con t ours of the clOh'l1stream face of the dyke together \vith a 

typical cross secti.on are shown on Fig. 1. 

The bOl~ehole results indicat e that the dyke i s generally comprised of 

sof t to firm hrOt\!n sandy silt containing varying amounts of medium to co:use 

sand a nd fin '2 grave l. St.:md nrd penetration test results gave average 'N' values 

or the order of 10 blov/s/ft. indicatin g a loose to compact state of relative 

density. 

Examincttion of the overburde n samples enabled an approximate estimat e 

of the location of original ground surface beneath the dyke fill. The approxi-

mate location of the exis ting ground surface is shmm 011 Fi~ . 2 . In borehole 1, 

the natural ground surface was estimated to be located approximately 59 ft. be -

lmv the crest of the dyke. Underlyin g the fill, a 4 ft. thick stratum of very 

den3e silty till wa s identified ovetlying a 5 ft. tllick l ayer of hard desiccat ed 

silt. Bedrock wa s encountered at approximately 68 ft. below th e crest of the 

dyke. 

In borehol e 2 , the original ground s urface \vas estimated as being 
...... ~. 

< 

located approximat ely 27 ft. belm\! til e dyke fill surface. The boreholes en-
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countered a 7 it. thick stratum of soft to firm silt beneath the fill. 

Underlying the silt, a 2 ft. thick layer of sand and gravel was identified 

overlying bedrock. 

In borehole 3, the original ground surface was estimated to be 

located approximately 20 ft. belm" the fill. The borehole encountered a 3 

ft. thick stratum of dense silty till beneath the dyke fill. Underlying the 

silt, a 3 ft. thick layer of sand and gravel was identified overlying bedrock. 

More detailed descriptions of the soil conditions are given on tIle 

Record of Boreholes. A cross section sllowing the inferred soil stratigraphy 

is shown on Fig. 2. 

GROUNDHATER CONDITIONS 

The standpipes installed in the boreholes were monitored for approxi-

mately 4 weeks after installation to enable tIle water levels to stabilize. 

, 
From the recorded water levels, we have inferred the phreatic surface in tIle 

dyke to be located as shown on Figure 2. 

Inspection of the dam during the period of the drilling program in-

dicated that seepage was occurrillg near the toe of the upper slope of the dam 

and at each abutment. Soft saturated soil was observed at several locations 

in the middle slope of the dam and very soft saturated soil was encountered 

at the east abutment. 

This seepage and degree of saturation was not observed at the time 

of the original site investigation in May 1972. The occurrance of seepage 

above the phreatic line as inferred from the standpipe levels is believed to be 

caused by local variations in the permeability of the dam material. TIle location 

of the phreatic line is. \;"xpected to vary somewhat [lcross the dam. 
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DYKE STi\BI LITY 

The inves tigation has indic ated that tlle exis tin g dyke has been 

constructed esselltially witll silty soils which have been placed in a loose 

condition. The design par;lmeters us e d in our previous ca lc ulation t;; are con-

sidercd to be still appli cable althou gh the phreatic surfnce assumed in our 

original repol-t appears to have be en some\vh:Jt lClIver than now exists . Tlds 

present condition may be a r es ult of a cllange in pond ed wa ter leve l up s trenm . 

Stability cal~ulat ions for the present condition indica t e a safety fa ctor 

agninst a shearing type f a ilure of the order of 1. 3 whi c h is considered adequ nte. 

It i s und e rstood that it i s proposed to eventu nl ly raise th e pond 

wat er level to a ma ximum e l evation of 2502 ft. beh ind th e existin g dam . As 

the pond wa ter l evel i s r a i sed, the phrea ti c surface will a l so ri se . Stability 

calcula tions for thes e future condit ions indi ca t e a fa ctor of sa fety against 

a shearing t ype fail ure of the order of 1.1 ,,,hich is 10\.;er than i s normally 

acceptable. To increase the dyke stability , it is re commended tha t a berm be 

const ructed on the downstream secti 01} of the dam as sh own on Fig. J . Provision 

of this berm wil l increase the factor of safety to approxima tely 1. 3 uhich i s 

adequa t e . 

SEEPAGE 

At present , seepage is occurring at th e inters ec tion of the upper and 

middle slope of the dyke a nd at the abutment s . Examina tion of thi s see page 

durin g the drill ing pro gram indicate d that tIle flo w wa s cl ea r and did not appear 

to be carry ing any so il particles. I-!O\vcver, the dyke is ess entially homogen eous 

and ha s been cons tructed with silty so ils whic h are most susceptib l e to inte rnal 

backward erosion. The pot ential for thi s type of erosion will increase as th e 

<-
pond ed water l evel is r aised . To provide pro t ection a gains t internal backward 
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5. 

erosion, [j] Ll'r material should be placed on the dmJllstremn slope of tile dyke. 

This can be ilCl:omplished by constructing the previollsly recommended stability 

berm (Figure :3) of a suitable filter mau~ri:ll \v11ich satisfies the'! gradation 

requirement." shown on Figure ff. It is possible that mine Haste rock \vi11 be 

suitable. 

The berm should he adcquat<.'ly compacted to provide the required 

,strength for support of poss1.ble future dyke extensions, yet should not be 

over-compacted so as to reduce its permeability. Generally, if heavy equip-

ment is available and if the gradation of the fllter matertal tends to be to

Hards the coarser fraction of the range sho\vJ1 on Figure 4, satisfactory com

paction \.;i(.11out excessive reducti on 1.n permeability Hill be achieved by spreading 

the material in 16 in. lifts using a heavy craHler tractor. 

We would be pleased to provide more specific construction details when 

tIle gradation of material and type of construction equipment are knoHn. 

To accolmnociate the c;eepage at the abutment, a filter blanket should 

be placed at these locations as :;hown on Fig. 3. This blanket should consist 

of similar filter material to that described above and should have a minimum 

thickness of 2 ft. This filter material should also be placed as 'described 

above. 

It is pointed out that the specification given above for the ftlter 

rnater1.al ls critical if the filter blanket is to perform satisfactorily. lis 

a result, we reconmlend, that Hhen potential sources of material have been es-

tablished, that \-Je revieH the suitability of the material. In addition during 

raising of the ponded water level to elevation 2502, He recommend that tIle 

dyke be inspected by a member of our staff to ensure th,'lt the filter blanket 

is performing as desired. 
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6. 

At the time of the> dri.lling, ('x:1l1llnntLon of the UpPI't [(lee of the 

dyke indic:lUe>d that sorne rwrf';\Cl' Cn)~;joll 1iZ1c1 OCClllTt'd clue to \.Jat:er ponding 

on the crc'st or the dyke :lnd [[O\,,[.ng clnvn,;trCi1l11. 

slopes he renovated l)y Iising gr:1ll1ILn' l11atrrial. Tn ac1(liUon [;nmc sllrface 

grading should be cnrried ollL on the crest of the dyke to pl'event: pondLng of 

raJn \·mt:er. During thi!3 \.JOrk the crest could be ,;loped LmvarcIE, to\vards the 

pond in order to direct run-ofr in th:lt direction. 

FUTURE DYKE 1':XrEN;~J()l~ 

If the height 0 [ the exi,; t: Lng dyke and pond level arc increased 

in the future to elevations 2')11 ft. and 2508 ft. re~;pcctively, the crest 

of the dyke should 1)(' rCllse(l by placing aclcljtjon;11 fi.l1 on the creE;t and 

on the dOl.JIlst:rC:1m slope. In .:tclclJtion, the filLer materL1l recommendecl 

above ~;l1CJllld be e::tended a" ,,1\O\n1 on Pig . .') to i1 mnximum elevation of 

2500 ft:. The aclcli (jOHn] filter lJ\i1terLll f;houlcl be plClcc~d as previously 

recommended while th(~ fill milu'ria] should be placed in 1lori?:CJntal lifts 

of 12 inch maximum allcl compilct:ecl to at least 95 ]wr cent: 0 [ Standard 

Proctor Density. 

\,k trust Ihnt this is the information you require. He h'oulcl be> 

pleased to di,;cuss the report :Ln more detail should you desire. 

JU ~\v / I J 1111 / !; 11\ 

V7J)J8 

Yours very truly, 

COLnER BRMJNER [, !\SSOCIATES LTD. 
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_ General Provisions 

- Miscellaneous Works 

- Structures 

- Drainage Pipe 

- Block Existing Decants 
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1-01 

SPECIFICATION 

SECTION 1 

GENERAL PROVISIONS 

LOCATION 

The site of the H.B. Mine Tailing . Dam is located four and one half 
miles south of Salmo, B.C., one half mile south of Sheep Creek and 
about one mile east of Provincial Highway No.3. 

1-02 ACCESS TO SITE 

h03 

1-04 

Access to the site is by two lane gravel public road towards the 
Canex Mine from Highway No. 3 immediately south of Sheep Creek. An 
unimproved single lane bush road starting three quarters of a mile 
north of Highway No. 3 leads one mile south to the tailing dike. 

SCOPE OF THE WORK 

Except as otherwise specified, the work described in this specification 
comprises the furnishing of labour , materials , transportation, tools, 
equipment, supplies, supervision, and all other things neces sary for 
the construction of the H.B. Mine Tailing. Dam Spillway. 

The works are broken down generally into the following sections and 
reference is made to the appropriate section for details. 

1. Build a cofferdam around the new spillway structure (Section 2) 

2. Realign the access road (Section 2) 

3. Excavate inside the cofferdam for the spillway structure, construct 
and backfill the structure (Section 3). 

4. Excavate for the manhole, construct and backfill (Section 3). 

5. Excavate for the culvert, construct and backfill (Section 4). 

6. Remove the cofferdam (Section 2). 

7. Plug the existing decants (Section 5). 

STORAGE 

The Contractor shall, to the approval of the Engineer, erect within 
his working areas, buildings and other facilities necessary for the 
s afe storage of materials and equipment 
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.~ 
, 

32. Rev . 1 

GENERAL PROVISIONS 

1-05 CONTRACTOR'S CAHP 

Contractor shall be responsible for supplying his own accommodation. 

1-06 UTILITIES 

The Contractor shall, to the approval of the Engineer. make all 
necessary arrang~nents for the supply of water needed for all purposes 
at the site. 

The Contractor shall be responsible for the provision of all necessary 
lighting and power for the works. 

1-07 COMMUNICATIONS 

1-08 

1-09 

1-10 

l-ll 

The Contractor shall be responsible for providing his own 
connnunication. 

SEWAGE DISPOSAL AND SANITATION 

The Contractor shall, to the approval of the Engineer, provide and 
maintain adequate toilet facilities at the site and no pollution 
shall result from these installations. 

FIRE PRECAUTIONS 

The Contractor shall provide all neces$ary precautions against fire 
and shall rigidly comply with all laws. rules and regulations 
relating thereto. 

In the event of fire the Contractor will be required to fight the 
fire to the full limit of his available manpower and equipment, 

DECANI' \.JATER 

The Contractor is advised that water from the tailing , pond is 
decanted beneath the dike. It shall be the responsibility of the 
Contractor to select a method of construction that will in no way 
impair the current rate of discharge until the final diversion is 
made through the new works. 

ESCAPE OF TAILING FROM TAILING POND 
. " 

The Contractor is advised of the potential danger of an escape of 
£liuidtailing through the works under construction and all efforts 
are to be exerted to obviate such an occurrence, 
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1-12 

1-13 

1-14 

1-15 

1-16 

..l..l. ~~ V. L 

GENERAL PROVISIONS 

AVAILABILITY OF BUILDING MATERIALS 

It is proposed to us e impervious soil from the existing borrow 
pit at the east abutment and granular soils will come from the 
~xisting borrow pit located approximately one quarter mile east 
of the turn-off to the dam on the Canex Road. 

SURVEYS 

A control survey and a benchmark in the site area will be pro
vided by Cominco Ltd. Layout work, batterboards, slope stakes 
etc. will be the responsibility of the Contractor. 

Where a cross-s ection for payment purposes is required, a 
combined crew of Owner's and Contractor's personnel shall be used. 
The Contractor shall provide 24 hours notice to the Engineer for 
such surveys. 

ACCESS AND HAUL ROADS 

The Contractor will have free use of the access and haul roads 
around the site area. It will be his responsibility to maintain 
the roads and leave them in their original condition. 

Particular care shall be taken to keep open all drainage ditches 
and culverts. 

The passage of vehicles across the top of the dam when the surface 
is damp, thereby causing ruts, is to be avoided. Any ruts created 
shall be graded over immediately to shed surface water. 

Additional acc ess or haul roads that the Contractor may require 
shall be constructed by the Contractor at no expense to the Owner 
after approval by the Engineer. The area shall be maintained in 
a neatly graded to drain condition 

DISTURBANCE OF THE EXISTING DAM 

Any disturbance of any part of the existing dam structure and 
surroundings by the Contractor shall be repaired to the original 
specifications at no cost to the Owner. 

DEWATERING 

All construction work shall be carried out in dry ground conditions 
a nd the Contractor shall supply, install, operate and maintain 
necessary pumping equipment at no cost to the Owner. 
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1-17 

GENERAL PROVISIONS 

EXCAVATION - COMMON 

The excavation for structures and drainage pipe shall be kept to 
a minimum width compatible with the use of power compaction equip
ment. 

The trench shall be dug so that the pipe can be laid to the align
ment and depth required, and it shall be excavated only so far in 
advance of the pipe laying as safety, weather conditions, and 
traffic requirements permit. The trench shall be so braced and 
drained that the workmen may work therein safely and efficiently. 
The discharge of the trench dewatering pumps shall be conducted to 
natural drainage channels or drainage pipes. 

The width of the trench at the bottom shall be such as to permit 
the pipe to be laid and jointed properly and backfill to be placed 
and compacted properly. Trenches shall be of such extra width, when 
required, as will pe~it for convenient placing of timber supports, 
sheeting and bracing, and handling of specials. 

ffilen the bottom of a trench is found to be unstable or unsuitable 
below the depth of normal bedding, the Contractor shall excavate and 
remove such material to the width and depth required to establish a 
firm, stable base. The subgrade shall be replaced by backfilling 
with granular material as specified. This material shall be com
pacted in 3-inch layers by hand or mechanical equipment to provide 
thoroughly consolidated pipe base. 

Additional compensation shall be allowed for this work when, in the 
opinion of the Engineer, it is necessitated by the existence of 
unsatisfactory soil conditions. No compensation will be allowed 
when these conditions have resulted from the acts, neglects, or 
delays on the part of the Contractor or when working in a trench 
excavated in rock. 

During compacting operations care must be taken to backfill equally 
on each side of the pipe or structure to prevent movement or warping. 

Compaction must be carried out to either the spring-line or original 
ground level, whichever is higher. 

The cost of borrowing, hauling, backfilling and compaction is to be 
included in the specific structure or drain pipe pay item and no 
extra payment will be considered. 

The cost of common excavation and shoring is to be included in the 
specific structure or drain pipe item and no extra payment will be 
considered except as indicated above. 
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1-18 

1-19 

GENERAL PROVISIONS 

EXCAVATION - ROCK 

No blasting is allowed in the vicinity of the dam. All rock 
excavation must be carried out by jackhammer or wedging and 
barring. 

The only rock excavation contemplated is at the foundation to the 
spillway structure. This will be to provide a level base on sound 
rock as l~dgedby the Engineer. Measurement will be by the cubic 
yard as determined by surveyed cross-sections, and the cost to the 
Owner shall be at the price stipulated in the Schedule of Prices. 

Boulders larger than 1 cubic yard in volume, if encountered, will 
be paid by the same method. 

Additional rock excavation encountered elsewhere in the trenching 
or manhole will be treated as Extra Work. 

EARTH FILLS 

The Contractor is hereby cautioned that the earth fills forming the 
present tailing , dam have been carefully laid using specified grain 
sizes, slopes, water contents and compaction. 

Excavation through the dike will require similar material to be 
replaced. It the material removed is too wet to achieve the 
required compaction, it will have to be replaced with dry material. 

Scope of Work 

The work shall include the supply of all labour, material and plant, 
fuel and the performance of all work necessary to prepare and 
maintain borrow areas and haul roads, rip, excavate, load, transport, 
dump spread and compact fill material used as backfill in the 
various parts of the works. 

Fill Ma terial 

Select impervious fill shall be a glacial till, well graded with a 
maximum size of 6 inches and with at least 20% finer than the 
No. 200 U.S. Standard sieve size. 

Courrnon fill shall be a glacial till, well graded with a maximum 
size of 6 inches. 

Both select impervious fill and common fill must be of a gradation 
and moisture content that allows them to be placed and adequately 
compacted as specified herein. 
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'1 GENERAL PROVISIONS 

1-19 EARTH FILLS (continued) 

Fill Material (cont'd) 

Filter material or granular material shall be a well graded clean 
sand and gravel with not more than 15% passing a No. 200 sieve. 

Cobbles and boulders larger than 6" shall be removed from the fill. 

The minimum thickness of bedding shall be eight (8) inches. Bedding 
material for the drainage pipe where it passes through the impervious 
zone of the drain. shall be of impervious material. 

Bedding material for the remainder of the length of drainage pipe 
shall be granular material as specified above. 

No bedding or backfill against the pipe shall be larger than 3/4" 
in size. 

All fill shall be free of organic materials, roots, and other perish
able materials. No fill material shall contain ice or snow, or 
shall be placed in a frozen condition. 

Compaction 

Backfill in trenches or around structures shall be placed in layers 
not exceeding 6" in thickness when loose. 

Backfill other than in trenches or around structures shall be placed 
in layers not exceeding 9" in thickness when loose. 

Compaction in all cases shall be not less than 95% of the laboratory 
maximum dry density as determined by the Proctor Compaction test as 
specified in ASTM D698. 

If the impervious fill material is too dry or too wet, water shall be 
added or removed by working the fill with a harrow, scarifier or 
other approved equipment until the water is uniformly distributed and 
satisfies the requirements of these specifications. 

Particular care shall be taken to ensure that the compaction require
ments are satisfied in areas of fill adjacent to any structure. 
Compaction adjacent to the structures shall be carried out carefully 
and thoroughly utilizing approved power tampers where necessary to 
ensure that the material is tightly compacted at the boundaries of the 
structure. Fill shall be placed and compacted against the structures 
only during daylight hours, unless adequate lighting is provided to 
the satisfaction of the Engineer. 

Page 48 
EGM-2013-00163



1-19 

GENERAL PROVISIONS 

EARTH FILLS (continued) 

Compaction 

Any layer. or layers which, in the opinion of the Engineer, have 
suffered a reduction in density after compaction due to the action 
of frost, rain or for any other reason, shall be removed by the 
Contractor at no additional compensation, before placing operations 
ar e resumed. 

Fill shall not be placed in a frozen condition and shall not be 
placed on a surface which is frozen or on which there is any snow 
or ice. Placing of fill in freezing weather shall not be permitted 
except when approved by the Engineer, and when proper measures are 
taken to pirevent freezing of the material. 

Borrow Areas 

The Contractor shall conduct his operations in borrow areas in such a 
manner which shall ensure that the maximum possible volume of suit
able construction material may be obtained. Measures shall be taken 
to ensure adequate drainage of water from the borrow areas so that 
the borrow material is obtained at a water content suitable for 
compaction and so that the borrow operations are not affected 
adversely. Ponding of water shall be prevented. ' 

Some of the material in the borrow areas may be frozen. The Contrac
tor shall conduct his operations in such a manner to ensure that the 
frozen material shall be thawed prior to placement in the dikes. To 
meet this requirement the Contractor shall open and work as large an 
area of the borrow area as practical, and shall rip, scarify, disc, 
harrow or use any other similar means to expose the frozen material 
to permit thawing. 

The detailed planning of the operation of the borrow area shall be 
the responsibility of the Contractor and shall be subject to the 
approval of the Engineer. 

Unsuitable material shall be disposed of as directed by the Engineer 
and graded off to present a reasonably uniform appearance. 

The Contractor shall be responsible at all times for the safe opera
tion of the borrow area. All slopes left permanently exposed shall 
be approved by the Engineer. 

, 
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1-20 

-1-0. 

DETAILED PROVISIONS 

CLEARING 

The work to be done under this clause shall comprise the supply of 
all labour,material and plant and the performance of all work 
necessary for clearing of the site as shown on the drawings, as 
required by the Engineer and as specified herein. 

Clearing shall consist of cutting and disposing of all trees, 
shrubs, brush, debris and all other perishable materials, including 
fallen trees and logs within the areas to be cleared. 

All trees, shrubs and brush shall be cut to within 2" above the 
ground surface. The organic cover of topsoil on the ground surface 
shall be left intact, except where excavation is required as stated 
in these documents. 

All vegetation and debris resulting from clearing operations regard~ 
less of Size, shall be removed from the areas cleared, and shall be 
disposed of by the following methods, upon written approval of the 
Engineer. 

(a) Combustible materials may be piled and burned on open fires as 
specified herein. Material to be disposed of in this way 
shall be completely burned so that it is all reduced to ashes. 

(b) Materials obtained from clearing which cannot be burned may be 
placed in nearby disposal areas as directed by the Engineer. 
The material placed in disposal areas shall be crushed with a 
tractor or other heavy equipment to a thickness of not more 
than 5 feet. 

The Contractor shall be responsible for any damage done by fire 
resulting from the work under this item and shall at no time leave 
a fire unattended until it is fully extinguished. All burning shall 
be done in strict conformance with the rules and regulations of 
local, provincial, and federal agencies and it shall be the respon
sibility of Contractor to obtain all burning permits. 

Sufficient equipment shall be ready and available together with a 
sufficient force of men to control burning operations at any t,ime. 

There will be no separate payment for clearing and the cost of clear
ing is to be included in the price of installation of the drainage 
pipe. 

Page 50 
EGM-2013-00163



39. Rev. 2 

GEllliRAL PROVISIONS 

1-21 CONCRETE 

All concrete work shall conform to the standards specified in the cur
rent edition of CSA A23.l "Concrete Materials and Methods of Concrete 
Construction". 

Concrete shall be supplied by a ready~mix concrete company which is 
satisfactory to the Engineer. Otherwise the proposed method of produc
tion and the mix design shall be submitted to the Engineer for approval. 

Care shall be taken to avoid excessive mix time due 'to the remoteness 
of the site. 

Concrete aggregate shall have a maximum size of 3/4". 

The required strength of concrete is specified in the appropriate section. 

1-22 CONCRETE FILL 

The work in this paragraph shall conform to all conditions specified in 
paragraph 1-21, except that the maximum size of aggregate shall be 1-1/2". 

Payment for this item shall include for all costs to supply, deliver and 
place the concrete. 

Measurement of the volume placed shall be calculated from cross-sections. 

Payment will be at the contract unit price stated in the Schedule of Prices. 

1-23 DRAINAGE PIPE 

The drainage pipe shall be corrugated steel pipe to Specification No. 501-74 
of the Corrugated Steel Pipe Institute. 

The size shall be 36 inch diameter, 12 gauge (0.109") galvanized Hith 
2 oz. zinc per square foot, 2~2/3" x 1/2" corrugations, Helcor Lokseam 
construction with a neoprene cord seal. The ends shall be end-rolled 
(Armco or similar) to accept corrugated bands. 

Coupling shall be 2 piece corrugated bands with angles 24" width, neo
prene gaskets 12" wide by 1/4" thick shall be installed between the 
coupling and the culvert. A heavy bead of caulking compound, specified 
below, shall be applied to the culvert side of the neoprene gasket. 

The caulking compound shall be thiocaulk (polysulphide-architectural 
grade) by Steelcote Manufacturing Ltd., and shall be applied in accordance 
with their specifications. 

Re '!. 2. 
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1-24 

1-25 

GENERAL PROVISIONS 

MISCELLANEOUS METALWORK 

The Contractor is to detail, fabricate, deliver, install and 
paint all steelwork shown on the drawings. 

Steelwork embedded in concrete shall be unpainted. 

The finish for all other metals is as follows: 

Blastclean all surfaces to SSPC-SP6 Commercial Blast Degree 

Prime coat 1 coat of Bapco Ethyl Silicate Zinc Rich Primer, 
at the rate of 315 square feet per gallon to 
produce a dry film thickness of 2.5 mils. 

Finish coats - for parts submerged or inside the structures: 

2 ' coats of grey Bapco Arocoat High Build at 115 
square feet per gallon (10 mil dry film thickness 
per coat). 

- for other parts: 

2 coats of grey Bapco Paralite Enamel High Build 
at 160 square feet/gallon (4 mils dry thickness 
per coat). 

The cost of work carried out in this paragraph is to be included 
in the cost of the structures and no separate payment will be made. 

ADDITIONAL DRAINAGE PIPE 

In the event that it is necessary to increase by a 
small amount the length of the 36" diameter drainage pipe, 
payment shall be made for the supply, delivery and installation 
at the Contract Unit Price stated in the Schedule of Prices. 

Excavation, backfill and compaction required for the additional 
drainage pipe shall be paid for at the Contract Unit Price stated 
in the Schedule of Prices. 

The measurement shall be established from cross-sections taken at 
the discharge end of the drainage pipe. 
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41 . 

SPECIFICATION 

SECTION 2 

MISCELLANEOUS :~WORKS 

2-01 SCOPE 

The work included in this section includes the installation and 
removal of the cofferdam, realignment of the access road, relo
cation of the 8" diameter culvert. 

2-02 GENERAL ARRANGEMENTS 

2-03 

All excavation, placement of fill and other construction work 
shall be completed to the lines and grades as shown on the 
drawings or as directed by the Engineer. 

COFFERDAM 

The Contractor shall build and remove on the completion of construc
tion of the complete spillway facilities a cofferdam as shown on 
the drawings and as described herein. 

Alternative designs of the cofferdam will be considered by the 
El~ineer, but the Contractor must obtain approval in writing from 
the Engineer before starting construction of any alternative 
arrangement. 

The Contractor will be held fully responsible to construct and main
tain the effectiveness of the cofferdam. 

The cofferdam shall have a minimum top width of twelve (12) feet 
with side slopes of 2:1 and a minimum freeboard of three feet 
above the current pond water level shall be maintained. 

Foundation preparation for the construction of the cofferdam shall 
consist of the systematic squeezing out of tailings by the place
ment of the impervious soil. 

The cofferdam shall be constructed of impervious soil, compacted, 
as described in Clause 1-19, to achieve a watertight structure. 

After the completion of the spillway and drainage pipe and after 
returning the dike to its original condition and before blocking the 
existing decant systems, the cofferdam shall be removed in entirety, 
and the excavated material placed neatly in a local disposal area 
as designated by the Ep~ineer. 
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2-03 

2-04 

42 

MISCELLANEOUS WORKS 

COFFERDAM (continued) 

Payment for the cofferdam shall be the lump sum stated in the 
Schedule of Prices and shall include all work necessary to 
construct, maintain, dewater and remove the cofferdam and to 
realign the access road and relocate the culvert. 

REALIGNMENT OF THE ACCESS ROAD 

The access road is to be moved about 10 feet to the east to by
pass the new spillway structure to maintain access onto the top of 
the dam. 

The material to be used shall be common earth compacted as specified 
in Section 1-19. 

The present culvert beneath the road will also have to be moved to 
accommodate the 10 foot realignment. 

There is no separate payment for the realignment of the road and the 
cost is to be included in the cost of the cofferdam. 
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3-01 

3-02 

3-03 

SPECIFICATIONS 

SECTION 3 

STRUCTURES 

SCOPE 

I • 

The work included in this section includes the common excavat10n, 
drilling for and installation of rock anchors, construction and 
removal of all temporary works, supply and installation and 
vibration of all concrete to the strengths as specified, testing 
of cylinders, supply and installation of all .embedded and non
embedded metal work, painting of metalwork, supply and installation 
of precast concrete members, concrete curing and backfilling to 
provide a completed structure as shown on the drawings. 

SPILLWAY STRUCTURE 

The structure shall be constructed as shown on the drawings and 
to the standards specified in paragraph 1-21. 

Particular care shall be taken with the alignment of the stop-log 
guide and the accuracy of forming the pre-cast stoplogs to provide 
an accurate fit. 

The strength of concrete shall be 3,000 p.si. at 28 days. 

The structure shall be founded on sourid bedrock. Payment for 
excavation to bedrock is included in this pay item. 

Rock excavation will be paid for at the "Rock Excavation" contract 
unit price per cubic yard as explained in paragraph 1-18. 

Fill concrete to elevation 2511.5 will be paid for at the IIConcrete" 
Fill" contract unit price as explained in paragraph 1-22. 

The strength of the concrete fill shall be 2,000 p.s.i. at 28 days. 

The cost of all other work necessary to complete the spillway 
structure is to be included in the sum stated for "spillway 
structure" in the Schedule of Prices. 

MANHOLE 

The structure shall be constructed as shown on the drawings and to 
the standards specified in paragraph 1-21. 

The strength of concrete shall be 3,000 p.s.i. at 28 days. 

Rev. 2 

Payment shall be the sum stated for "manhole" in the Schedule of Prices". 
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SPEC If ICATIQN 

SECTION 4 

DRAINAGE PIPE 

4-01 SCOPE 

The work included in this section is supply, delivery and instal
lation of the drainage pipe,clear-ing, exca.vation, sJ:ro,.,ing, dewatering, 
supply and placement of bedding, backfill, compaction and all other 
operations necessary to complete the works as indicated on the 
drawings. 

4-02 RE}'ERENCES 

The drainage pipe and connections shall be as specified in 
paragraph 1-23. 

Excavation is covered in paragraph l-17 and backfill in para
graph 1-19. 

4-03 GENERAL 

4-04 

The pipe shall be laid to the grades shown on the drawings. 

Care shall be exercised to avoid damage to the pipe in handling 
and placing and damaged galvanizing shall be repaired to the 
Engineer's satisfaction. 

PRESSURE TEST 

The Contractor's attention is drawn to the fact all joints must 
be watertight, particularly between the spillway structure and 
the manhole. 

A pressure test shall be conducted on the spillway to manhole 
section before backfilling, to ensure the watertightness of the 
system. 

No pipe installation will be accepted until the leakage is less than 
the number of gallons per hour as determined by the formula: 

L 
ND x the square root of P 

c:: 
1850 

in which L the allowable leakage in U.S. gallons an hour 

N the number of joints in the test section 

D the nominal diameter of the pipe in inches 
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DRAINAGE l'IP~ 

4-04 PRESSURE TEST - continued 

Leakage is defined as the quantity of water which must be added to 
the test section to maintain the specified test pressure after the 
pipe has been filled with water and the air expelled. 

Should any test disclose leakage greater than that specified above, 
the Contractor shall, at his own expense, locate and repair the 
defect. 

SEEPAGE CUT-OFF RING 

An annular ring 48" in diameter x 1/4" thick shall be welded around 
the culvert to provide a seepage cut-off. It shall be located in 
the centre of the impervious zone. 

All metal must be painted as specified in paragraph 1-24. 

4-06 PAYMENT 

Payment for work carried out under this section will be paid for 
at the contract stipulated sum in the Schedule of Prices. 
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S:PECIFICATIONS 

SECTION 5 

BLOCK EXISTING DECANTS 

The Contractor is to supply all labour, equipment and supplies to block 
off the east and west decants. 

The decants consist of built-up wooden towers about 50 feet high extend
ing down from the water surface to the original ground level. 

A 24" diameter culvert connects from the base of each decant tower and 
exits from the fill at the downstream toe of the dam. 

After the spillway and drainage pipe are completed and backfilled and 
the cofferdam removed, it is necessary to permanently plug off both 
decants. 

This is most easily achieved by blocking off the culverts near the base of 
the tower and pumping the culverts full of concrete. 

A suggested method of operation will be to raise the top of the decants 
until they are clear of the water thereby considerably reducing the flow 
down the tower. 

By lowering burlap bags filled with dry mix to the bottom of the tower, 
a plug will be formed. The tower will gradually fill with seepage water 
and the pond water will €..Scape through the new spillway structure. 

Depending on the degree of blockage attained, it may be necessary to add 
additional bags of dry concrete. 

\~hen an effective seal has been accomplished, it will be necessary to fill 
the culverts with 2,000 p.s.i. concrete. 

By welding a plate with a threaded nipple to the end of the culvert, a 
concrete pump can be connected and the culvert pumped full of grout. 

Alternative methods of blocking the culverts will be considered but must 
receive written approval of the Engineer before the work is commenced. 

Payment for the above work will be at the Contract Unit Price stated in 
the Schedule of Prices. 
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RECORD OF BOREHOLE 2 

1.0'HIOH S .. I" ; '~tl I 80RING OolfE /\/OVEtv?l!3ER I, 1973 OolTUIoI TAKE/O/ ~ROM COM/NCO 
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1 ~I i 
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RECORD OF BOR EHOLE 3 

I.OC ATiO " S .. fig"'. I eORI"G OAT( NOVEM8ER 1,/973 DATU M r.AKBA/ F'RC>N1 COM/NCO 
DR~WING NO. !-IS ·;::es-p 
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!! 
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".-,. P~OJHT NO . J/l..~_?./lL •.. 
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