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1 General provisions

r'.a__ r.
rmq-mems for the
litians, and the
reqpuiremenrs i safe and reazonahle storsge of cailings, um-lmnmPn'rﬁl‘qiuruﬂﬂ'linn
*; 7

1.8.2  This ende is applicable to the design lor new comstniction s ,q,im andd extensian of rlings

181 Thi= code s prepared with a view 1o unily the princisles and technic

dezign of tailing faeifiies, =0 that 1t must meet the nations |:-I:-J'.|:ir_'s and |
arl energy saving

anil waler saving.

Fueilities ap metal aod nomnmeetallic panes wnd the wel *-'I':.I.n.l.|.,t' vari l,’l.’r‘ﬂud frvm alummna plants: This
eode i3 notl applcable o the design of tailings :rrllme:q{m 1_,5:!|}H'|F[%".'.'I1|1 apeicl properties, such as
teilings of radiopetive materials in the nuclear :rldua[:rx'ﬂllm ‘@a]}mi require zpecinl wiy ol dispozal and
slags/asnes from electrie power plent - i - B

103 Tailings Tacilities mist be in place l'n|; nnf‘ﬂj@aing pliant. Random discharge of Gilings is
strietly forhidden, ‘“"F b

.04 The ||¢--\.|k;r| aal tanl ||I'|g-\. Tarilines *-L‘l.;y I'i| FI:"IH":.HHI. e wilh the fl.lll::-'.l.'lhg FEOU P s ;

1 The service Wi of tilings 11 el e produckive l|[|: ¢ processng plant ceeording

to the enterprise & genesel planning; iw tian plan by stages fog Wlundn shall be prepared it
it s reascneble, so thar the l@lj %pm]d 1o be constrocted n lul|.1r 51 e comppleted amd pul ko

.

prnciucton i oo | u:apgnﬁﬁ*kd

n the closure of the Tallln J:n:!,gd constrected n carlior stage. T he

service e ol each il I.:.hl Lonstrugted in esch =1 rF -thrﬂl years 2l et [or small-zcale

PEOCCESITIE pldﬁm “ears al mmrmum for I‘Elﬁt il’q,l qedium-seale processing plasis, I s

redigiabie 10 il_-;iﬂ. {' 'n.'.l:.".. i |III_I||IJI]I_. ]lTl_hc:-q:h*Lﬁgc .:ﬁlﬁ, - ||||g| LIfte E:-ll!l[l. ] .|E,]|:r|,!:|r|.,|1|_- Pl
‘nlzn slall I:|rr= p"“’ap li‘f it the shered poad, --nﬁ/g{:ﬁ:}.

= der Tf‘ie juemiEe of meeting pu-:u'lm“rhntn quirementz and easuring safety, i1 s equired 1@
mke I%(i';‘: ;. [wal.-il.-'.'leund and hareen land . evoid, minintize o slow down the cocupation of farmmiond,
andd prepare®a plan for eeclamatiom and ecolagical restararion of the tand eferclosuee of the pond.

3 New techoolopies new processos, nose cquipments and sew matenzls shaold Te gzed
nresrie . reliable wnd in line with domestie conditions, coonomicaily bonefieial and reazsonnble,

4 Water in the tniings shall be sulliciendly recveled and regsed ;s il exiernal discharge, Gie witer
qualicy shall meet the relevant provisions in currently elfeetive nanonal standards, meloding Indegrased
Woaalewdider r:ll'.-..;'k."rg.;- Sl B SUTH, Frbssdon Sigaaard .'.:|" Pl danids I."r|1 {_.:r.l_ll'.",‘lr'l', Aok et
Cenbaf? Indusories G Bo45Y, Ewmisfon Standurd of Poffutants for Alvinem Incdustey Gl 20465,
Finisaivmn Biandavad oof Pobleliis ﬁll Feadd unid Fiae .i'le'Jlt-'.'n"-"_'N R OPRAGA . Faivadon Steddars f.:_."
Podfwanty for Moaghesiun aned Tianiem Indusivfes UGB 20458, Dvcharge Standord of Waer
Pidlatands feoe Beon and Steed Indusien GB T3S6, ete. |

5 The luad level of power suppdy shall match the decind of that na the mioeral processmg plast,
L03  The docoments and drawings of demnded design stage shall include kev instructions specially
and relevant deawangs for the safe prodoenan and  management af taibings fScilives. the sy
imstrucirans speoally. and relevant drewimgs shall serve gs the man baxis for the produetion end

aperanian of railings faciinies, Constrection deawings shall inclode the followmng conrents;



1 The wtal dam hitght, olal sterage copacity and the chss of the lahngs pordy the Sayool of
the tailings pond. the longitudinal profiles of the tnilings pond, the elevation-capecity corve of the
tistlings ol

2 I'he method and requirernents of discharging of the teilings. the method znd requirements -of
consteiction of the tailmga dam, the contral of Aope geadient of deposited beach, ,1115_:__ FEUITEIMENEE o
warth covenng, vegetbon and waler discharge on the dam slope, the coninel 1@ of phreetic line,
anil thie cross-sectinnal of the tailings dam: £

8 1
3 Flood contro! slandards and vontral paramelers: of miminom Moo -E:l.'ﬁ.illiud hetehil, tanirnu
i\ SELAZER |
lH; aH,hl: Lalings poal

-":'111-: compositon of tilngs,

tree heighe and minimuom beach wadth of the tilings pond for rllffl-r;n prerati

4 Dhperation and plugong requirenients: ol wiler deonage G
5 lailings process paramceters , meluding amount _&tiﬂ [ 3

i F |
'H;lm WELCT SVSLCTI, Cim i I:"I.'II FEAUITCIMETIRS

concenteatian, Naw ol tailings sloreyg . eI,

6 Degrams ol thickening. dehvery ol tahmgs st Iy &
af erivical velocity of delivery of wilings shureps % ir -,:ﬁ :

T LConliguration and speration r-:.‘(,_LIJ"L[I!_::E-F ‘bﬁ '?'Jnﬁ-:mnr., systeny ol Lalings loctliles;

B (iher matters and artached dm'-r'mgqq’hae i_?} explained
v soane or gl of e follewing basiec miormation :

L6 The desien of valings fucdstie -sli:. ¢

1 Mineral processing data I # o parmizle  5l2e compos of tallimgs. talings slomy
soncentration, elevatian disc i'lr"'l.' (]l ’ e saineral processin . %,

2 Amount, physical nnal icalpropertics ol tailings:. » @l‘\

3 ﬂe'r_tlllu:'rll:'.l 1 I|‘||ﬁ'l ng L ELE ] s ol r.|:||llg1. *-:|||'r # _.1.

4 Watcr Lriul' 10 and water I_rn:alml.mﬁ;t‘ét L'Hl'.d #r the wter in tallings slurry ;

L £t lata ar thealogical Tﬁih%ﬁplmﬁu alurys

i EU'LI 5 €1 dati ol tailings;
T E : ﬁ; i i Y ’I
-q','?’hﬂ' 1 est dara and secpage tesy :

'r:-||'.p l.ly-'.cll andd hydrologeal datag \'h
1 |_:_rrr|; thir: maps. engneenng geological and  hydengeologreal sorvey Oneluding scismie-

e laifed [;-mlrnrl-:lﬁ pl the taiiings pomd amea, the dom gbe, drobage stroctumes sile, e
constructon matenal vard end the route of pioe and channel lor debvery of tnlngs slurr, ete.;

I Regonal topographic maps, regosal geologieal maps. the nomng nght and  mangral
aceurrence distribution dizgram of the minimg arca and the surrounding nreas:

11 Survey data of eesdential areas. important industrial faeilites and indoatrial/agriciiltirs!
Coonormy on upsiream and downstream arca ol wibings pond;

12 Agreement documents: cecopanon of land, demalinen and resettlement of houses and other
Gcilitzes, raversing of Ve the pipeline throogh rabeaes, higheoes, navigabde rivers, el

13 Categorizat:on of hirm ful properties and other envircnmental date of 1ailngs and tailings water:

14 Enwircnoental function requicetients of receving water
LT The design of talings fecilines shell be mnoaddition o the requirements sopulated inothis code .

thase stipulated o the corear elevant srandareds of the marion shall be complied with,



2 Terms

200 teilings pond _
Uhe stbe to reccive razlimgs from muneral separation of metslle and nn:-nmc!a].l'? T

102 whele sinorage caphciny
The capacily below the elevation of the dam crest and aboy 1?%!:@ ul the talmgs pond

Cexeluding the valume of the dam hedy not compesed by tailings x

203 elfectve slumpe capacily

The capacity for storage of tailngs Cincluding suspe

F
aéﬂﬁf%lurrﬂ below the depositad beach
and ahove the bottam of the teilings pond, LY

2.0.4  flood regulation sicrage capacioy

Y ‘}{g
The cagacity e sterage of Tond Hh-:'l"."l_' " o level and bielow the designesd ool level,

205 listnl storags capacily
The whole storage capacity when :"'.l- TI. rearhies to fhe designed Tinal elevarinn,

2006 jwilings dom

F

ﬂig d water content. Ulsually

r 'y

stont and other materials bt 14 o 2 the spepage deanage lacilifies
-

cmbankment. ﬂ}f"\

Tha periphersl stroctume of th p-nnd thar blocks the

re [ 10 the starter diom and 11 ¥ unkfaent,

2.0.7 srarrer dam

=i

The dam rlt-ldi:' il

£ SR rITE -l

208 emban fl
The dﬂm /‘%&_‘, deposit of the wibngs

09 m mbankment method -

s produciian process,

nl:l;:n'.r.'nl method by deposit of the tilings et epstreim of the stazter dam 15 chiractenzed
b the 5TF.H wige movertent of the embankment erest axis to the upstream direcrion of the starter dam .
2000 centerline cembankeent methosd

The ernbankment method by using corrse (milings seperated by evelone ot the stamer dam axis s
chiracteraed by stativnoey location ol The @imbanlment eresy axis.
2.0.11  downstream embankment method

The embankment methad by using coprae Tﬁiliﬂﬁﬂ separated by evelove on downsteeam al the
starier dam s charecterized by the stage-wnse movement af the embankment crest o oaxis o the
Aramstream dieeetian of the starter dam.
2002 phreate fine

The free surface of groued water m the dam body, which s reflected as a corve in the crmss sectinn,
20123 coocaled posiion of the phreate line

The pasition ot the pheeatic line where the anu-shiding stability satety facter et dam body meets the
IR Cequiremenis i s code,
20.14  controlled posinon of the phreate ne

The positicn af the phoeane line that meets hath the regoirement on the covicaled position af the

g



phreatie Tire somd the respoimerment oo the mitnzenum Bumsd depthe o thee phreatio e on e dowensineam
soone of the embanament,
045 pormal production level

Uhe weater level that may meel production reclaim water end dranage reguiremaents in the in-

Fervire tailing= pond. 4

r 4

2016 deposited beack A

The surface of the scdimemary body formed by the 1ailmgs throgh ||I.Ir|f:‘|:?q al[fivial, whieh is
divided inle Veo parts aveording to thewater surfave inihe tolings pond, sal s The pirt alwve the waler
surtuce and the pars helow it Iﬁ %} e
2017 beach cress I -

[he intersecting ime of the surfece of the depos:ted thh;_and w sriace of the outer slope of the

2

E

enbankrment,
20,08 beach wadih

The hermamal dizstance fram the warer tlclllntfﬁ'{[}ﬂ‘:mﬂ'u'"rﬁ.i]ingﬁ pronit 10 the heach rrest,

2009  Iree heipht 1_;*.
Linder non-zeimne operating Mn-’]:mr?-l, 1 embankment, 1 means the hewghe ditference
DLierween the besch crest elevaton 'r'.h'.' 'm:d flood level; for the water dem and one-step

constmemed dam., it mieans the hel

nee between the sum . of eagned fiaod level plus the
dimd hackwarer height ko wrest elevation, Blader

soismie operating conditon Hj e embankrnoni . 1 mesns Ihp};a.
[ﬁh

AR Wi FLI=LEp |||'..|"i the mEE

difference betwoen the boaech
ik .lr4|r||||'l1|:-|'| lgr el ]:-||_|-.__] rﬁi"l'||||||.||-:1' "G.Illﬁi'll‘l"li'q' ||-e'i|_g'|1|; ||||,s-'- 1Ry

eredl alevalnn andd I|‘|13~ 11
carthqueke baclowaig f%\hlﬂ wiler dam and ur{,,--mp --unffutmd derm, it means the height

difference he-.'wr-ﬂg n'| rif mowmal producTean ag the macmum wave runsup plus the
MAXITELT W Hl. ;.l'::r m-u.__h1 plus the tarﬂuq% nce heipght plus the carthauake backwatler
: Fi
height anid g "i'ﬂ‘iﬂ elevation. - ‘ﬂ\_\‘h
- o,

2.0.2 t|].1l.1lm heagh II|

""ﬂﬁ'i-_;:ht; _T?gmﬂﬂrc:rl-::u between the normal Elrcing flood drainage water level and the designed
Muen] el
2.0.21  tauings dam heght

Faor upstesam embankment methed, 17 means the heghn diffecence hetareen the embankment crest
and the ongimal ground level et the starler dom axis; for centerlne and downstreem embankment
method, i1 means the hegghr difference berweaen the embantenent ceear and the anginal geoimd level at
the crobenkment anse,
2.0.22 ol dien hergh

The dam beight o e Binal designed depos:elevaten,
2023 embankment hewght arpecarsulation heghi

Faor upstreanm tailings dam . it means the heaght dillerence hepwesn the embankinent ceest and the
starter dem crests for centerdine and downsteeam tailings dam . it means the height difference berween
the embiankrment erest and the neiginal groondd level an the emhankment axis.
2.0.24  weier dam of tailings pond

The dam tore leng-term or modlerately long=torm weater retaining, asually refers o the main or

saddle dam that = ot fommed by degosit o the Laelings.

a..l:n.



2025 Jengtiy of tarfings pond

The distance from the beach crest {or the dam wos for starter damd |, along the direction
peppendicular te the anr axis, 10 the Turthest water boundary al the tailingz pomdy for The tlings pangd
with multsple embenkments in the surmoundmg. it means the shorest distance from cech embankmoent
srest 10 the drainags notler in the sl

2026 ome-step construeied dam

A tailings dam that is constructed inoone srepoar o maltiple soges crlive £ non-tailings

\
%V

matenals,



3  Tailings pond

3.1 Siteselection AL F
.11 The tailings pond shall not be located in the following areas “‘ﬁ, E""

T Scenic spois. mature reserves, dreinking water source le&““ﬂ' areas: 1
“

2 Arcas where mining is prohibited by national law. J;
3.2 Biteselection ol the tailimga pomrd - shall he determined s 'ﬁ.ﬁ&g.qglmfﬁ‘i:' thenaive comparizom ol
multiple plons o twechmics! and evonomic espects and shall be®y "’;hrﬁurduncq: with the Jollowng
(e LIFEMEnLS: ! iy . |

1 The tailings pond shall a0 be lacated upqdrtuhl %;?LJ largre-size nduztoial and. muning
TNESMRES, large-size watcr source, mEortant m% HE'I":QIHWH . atuatic prodocnon hasc, or large-
sige residenlial areas "‘-ﬂ Wy

2 The aehings pond shall nel he Jm.q.]_ﬁ* -rﬁuhl. wwind side of the deminant wind dirceion in ke
residential raneen T ral e are i r

3 The wilings pond shall be l:.'lﬁh‘tﬁ'd:!,.l.":.l:.. lu pvold or s l,.t prcupation of lurmlend, and
aved e romimeze the eelacatin of n:]Hﬂ,)r,n".}t" ‘,E:f‘.-"% Sy

4 The talings posd shall ﬁr_ﬁ_l:lt' Ir_ﬁ.ultd phove any pron L utﬁ;ﬁl"%

5 The railings pn"_ql hhﬂ/;ragr srall carchment ares mlT H'D;ufn. stnrege CARACITY 3

6 For the ll[g:g:‘wﬂl Wes pomd with wer ag I.Jrrg- uﬁﬂmﬁﬁ mg the tmlngs. pond shall hayve

g A
i fru[ o congirurtion wlile r.ll-_:ili|:'l|:l'|g_

sulficient il angl G h of taiings pond ;

*«.*"*,

T T 1-:1,11.!@‘ poed shall eatail "GI"III" '-'- k']
urur_ur_tmnlmﬁmlglﬁﬁ,.. vy,
NN

3@ _k{z—ﬂ'a with complex genlogical -.[m-;t‘i‘i‘dq; severely adveme gealogeal pheaomena zhall be

dvmdtﬂ,”.t;.,

9 Th 'rr-ul-.ngs sl shall entail sharr delivery distance . should entail geaviey flow ar small lifr of
ther Lailings slorry
33 For conarruction of two or more talings ponds in the same walley . the intereelationship and
gl topast Between ke Laiiing s peods shall Tee loily demogsstrted durng the design af the Tier
talings pond,
34 Forstocage of talings vsang abendoned ooen pit or concave ground , special demorstration on
safety shall bBe perlormed. However, open pit with oogoimg mining ectivity undemeath shall net be

ugedd e sinrage nf failings.
1.2 Storage capacity

..!.I.l T||I.-_' r|—|,,|||ir|;'|| q'rrl:_"l_"ﬁ'i'l-' :-:-1£|:ra-|_:!-P |"ﬁpi_-.|‘i1:_.' I'_Il-'lllr' [.:-i-illgﬁ ||-;,.|I'|r:| -\.||.:’||| |r-r |_'||:-I|-rl'|'|irlt'|_| HES [l‘\-||-:'|'|.'.-'.h'.:
., i
P 21
i
Where; V—the required effective storage caparity of the taillings pond £ m N

W—ihe tmibng: amount o be slored throughoot the desipned service lile of the ailings



Pl ©13%

@ —the everige dry densiy of deposited walings in the teilings pond (tm'1
S22 gy shall e determned Dased on tests or the held data of sinular talings poids 5 67 oo data
are available , for hydraulic allovial tmlngs with density g, of 2.7¢/m*, g, may be determined
accondmg To thase specified 0 Table 3,22 ¢ for tmlings with ather cenztes ,J' ngwmien i Tabie
522 shall be multipled by comection coellicient 3 F may be calcuold i%{.d:in.ﬁ tr the

[l leve g formula

o= 1 1IFr — o
A= \ 1/ (#.2:2)
Table 3.2.2 0, -dverage dry densily ol deposited Lailin I:E hq;,u ol '
!el.
Boame ol raw Loarse =and | Medom sand Tine diared Zilow w2l . '\b;
ol i il I'"h' Silry by ailings Fliwy toiler s
g« b= [ET TS Cilibni i Illllllhi‘- k
= ¥
E AR
Ywerege drp 1.;- = _’;—3
et P R AL n, PR
Fenrzry il =1 35 =13 |35 &R -_-ﬁh"l.qn .=, 4l L] 2 {51 15
” : 8" -_h*ﬂ-_.-
pasirsd Enlings "1," ﬁ!.
-
will T, |

My "R 0 Bz mobors o e Bailingsolische

“:un_.iz,hut.-ﬁui..,_-pl.- oo Fan simborl o esrnieat sk Gk plaee. The vame ol
oo raiErgs o2 ceficed in Aoendix A of dus c'\-dr._.. . r P *
323  The ellectve storage rdpf.l.ll?p [ ﬂﬁm‘ regulution siorwge ;
derermined by ralenlation a%m?rting g rhe deprsied heach m%ﬂﬁi

Ticstesrn topagraphy

1 slope gradienis and the

#

&
M |

The gradient n

Akt adata of other tailings ponds with @anilar

fhp.:"i.-:.mrl heach ¢, may be 1fr|.>rni:|1e.ﬁi"ﬂ‘~nn:4rdmg ta the physical properhies
al the teilings, l ‘&E

oo thee tailings pc.lru.i.ﬁ_.r
tailings dl&&nmp%nﬁdumhi or through test. Whewna

e Appendiy | w}‘r:-[lq- A lerger walue I.l'.l:
Iﬁi.' sed for calculanng the dood repulation storage

/ smaller walue Oo8i—1.4000, n‘i"ﬁi
y

3” % avallable, [ may he caleulated according

iy he used for ealeulating the effective srorage

CapH

A3 Class ol tailings pomd and grade of eorresponding structures

A1 The lass ol tmbng pond shall he decerrmined  dreording o those specmfied o Table 3,301
based on the finad whole storage capacity pned the fnel dam height, The designed elzss Tor cach
Aervicr Atage ol the tifings pord shall beodetermined wecording 1o those specilied in Table 3.5.1
Lared on the whole storage capacity and dam height of the lailings pood al that stage. When the class
derermined by the whole storage capacity and that determuned by cam beght ditdles by cne elasa, the
higaer vilue sholl be talen: when ke differense s more thon one tlass, the higher valog minos one
claza-shall be taken,

Faorstornee of tailimg: =g alandoned cpen picor caneave ground, asd oo telings dam s constroeied
i the surrcundimgs, class determmation may nol mandatory. When binlding a tnlings dam, the class of
|:|i'|ir|b:-.1_|-:-||n:| _-|::-::|||]|r_'||1_-I|_*r||'|ir|r'||i||':_'-:|r|:|'ir|g teat el h-;_'iglﬂ il I|‘||_'- :_'-::lrr-:'r-u.||r:-|||;ri|1|§h 1!-:_lrill_l|l'l_'iljli.|l'l-'| ¥

Excopl class [, m ocase potental acowdent of the celngs pond wouold conse senous disasters to
dowrnsteeam impoatant tawns. industeial end mining enterpises, ralway lines or highwava. enc.. the

designed class shall be rnsed by one elass alter sullicient demanstration.



Tubde 330 Designed cluss of lailings pond in eich service slage
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332 The grade of eoreespondmg srenires sha'l be di-Tr-nﬂ%ne-:ﬁqrwh;ﬁlasﬁ of tailings pend and the

mupartange of The strociere accordimg e those specaied irl_r."l?hm}l
Toble 12 Cirady rjanrﬁpthw}}humu
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_lr"'i,".
. |

TS

facilities

A4 H-Tll)llﬁg_sih:ga (g alall heser up with ||;H;}c.~mrj.-' safery and envirnnmental manitaring Tacilities
Tased d‘l‘u"ﬂ,;:-lj-r_':-'if.[n classs consimee ion method of the dam . pollotant propertes nilmgs and talings
witer, topogeaptical and geslogical conditiona, as well as gragraphical emvironment Tactrs, Talings
pond of class I or above shall be sel up with salety monitomng Geeilites that combine astomaltic wnd
manial MoniEoeng mesns.

34.2  Monitonng scupment end Teilues of advanced technologies shell be selected on the premise
of ensuning rehahilivy . durabihity , econcmy and suitahilivy.

343 Salery monmoring iterna shall imelode ¢

1 Forwel dscharge talings pond , water level, beach crest elevation, beach width, phreatic fine
-:J|'|I|||I !'l||::l|_li."' E'ra-:||'i|'lll al The daet angl -:]i:i[:-|ﬂ-:'|.'rr||'-||1 whiatl by rr|:|‘-:1i|1|r‘|.'r|;

2 For wel decharpe tmbngs pond of clazs v oor above, precipitition shall i eddinon be
motitared s for wer discharge ilings pond of class [l orabove, pore warer presaore, permeahle wates
low and water guality shatl o addition be montored when necessary,

Jdd  Satery monmorimg facilities shall be arcanged in ascordance with the following principles,

T The faciheies shall Be capehle of Tully rellectmg the aperasion state of the wilings poangd;

2 The arrangement of the talimgs dam displacement mamtarmg pamits shall extend o0 certan

JH&



wxbenl by the daeme oot

¥ Addwonal monitormg facilities skall be set up at positions of fault zone of dam sbutment &nd
hedrock as well as embedided coulvert pipe i the dam.
345 Environmentsl monitonng ttems shell include

I Amaunt and rnmp-m:i:i-::un ol tailings Eﬂtﬁriﬂ.g the talinga pond, amanrs Sind composition of

vatemally drimnaged water shall be monitomed;

'.

2 Water quality of groundwarer anil surminding water hodies nege the falings” pond shall b

prcrkomed.,
346 Lavoot of the environmental montoring facihties shall nﬁfe% q\}?'m ents of the cperation
Atale of the talings pond, t'-:a;«’_ _—

35 Auiliary r.-.ﬂ;ﬁ/f%, H

f@slruuléun machinery . work vessel,

ment warchouse,, communication and

AA51 Auxibare Taclities of the Laslngs pond, sue

engineering vehicle, access road, duty room, e

&

.-I'
I

lighting [acilities, ete . shall be sel op aceonds mg?. ol ameount ol dam canstruetion, Dype and
aperanon reauirement of dramage struose igtance bemween the tailimgs pond grea and the

processing plant's area, and other Tagrors s bognitary and simple metearnlogical and hydmlogica

abservaton poinis may also he sobupw JCUSNETY

352 They room and dormitore of g5 pond should not be aersrream ol the dam



4 Tailings dam

4.1 General reguirements A

4.1.1  Site zelectnon of the tmlngs dam oshell be determined o bne with the ;:1(1:_:1'&& of minmmum
wirk amaunt Ter dam construction Cembankment deposic L, maimoam H:?'-‘Eﬁrhps.ri'.'_l.r andd avoidance
al poer engineering grological end hydrogeological condilions ||1rc¥||i{h l1][%|:l henstve demonsirziion
i ramlenation with meaterinl souce lor dam constrctrm, sonss .iigiﬁn:u;quli ans. tailmgs clarificarion
digfance, byout of dreimape structure and other Gelons, r .
-r.e"#.l%l; {he followmng reguirements

ﬁu,lﬂ

thi¥starter dam of upstream talings pond @

4.1.2  Type sefection of the starter dam shall be in accar

1 Thesatarer dam should b constrmoeted with Lo

T The rype of pervious dam shoold he '-'.rl.ﬂ;!

:~
other suitahle type may be determined a3 m&‘:.-w -!'.5 £ stdrter dam of renterline or downsiresm
iailings ponad;

3 Theant nlip coelisdrietil -:1.|.I'|'| J'II.? ].' ra%ulrlu"n‘ﬂ i |1-.I|I|||]|' ‘41HL.I:' The |i1':l-|r.-\.r."1gr- clam =hall

mieel the relevant regquirements for : .J.ﬂ.l.r wrry whale the heaghe u[% m cotainicied inlater slages

ahall abways be lugher than the mqmmﬁir aaceumulanon heghty
4 lmpervious diam nlu'rﬂn:it.rlakn"lnllt'd i there 1 special rt'qurl:rl tl. '&lr tealings pond,
4.1.3  Heghr of the stager uﬁ@*ﬂgﬂll be: determimed acros |'J||1|}\In:r'[}.¥r folbow ing requirementa

T T shall e uui

H-F sterng the wilings <|-m*:1m1 gtrieret®l o oo least hell a vear alter the
prﬂt:t::—'ﬁmg plamt 15 st ﬁ.. N
]lel-lma.‘tuﬂ.lal #'of clarification of the: tal wﬁﬂ e s

3 h}i the food contral stsﬂ%c rrespondme class ol tihngs pond when the

b sh
thEh‘l’:wfll rhr— starter dam crests Hl'c-, I'I

»
[l be capeble of sterng the regquired Storppe and repulation copecity Tor weter when using

:ull:lc tiems

the railings o 168 supply produce water &t the heginning of the operation:

5 Reguirerneni= ol tailings dischareing under jce shall b oner o] wihsps efites cee localed i the
[romen arca:

b Fornew constrocted upsiream talines e, the proporton between e staster dame height and
the tetal dam hesght should be 178—1/4.
414 The tailings dam muost meet the seepage control and siatic and dynamic stability requi-
rements,
4.1.5  Specialized rezeareh and teeatment shall be careiedd vt on the silings dem foendstion nndes any
ane ol the Tallow ing conditions

I Sand and gravel fonndatien prone mo tmlings leaking

2 Foundaton lormed by easily Tiguelied soily solt cliy orwet callipsible Joess;

3  Foundation with karar development;

4 Foundatnon oiva geskang epring o7 mine well

d4.L.6  The embankment seechnd shall be selected secondmg 1o che fallowing requirements

-

Tipsiream: embankment method shonld be adopted where seismic foetfication mensicy of 7



deprees or below s dewnstream o centeriine embankoent method should Do sdopied shasre the seizmie
tortification miensiy of B to % degroes, aseismatic measures shall be used when upstrcam embankoment
method is selecred,
2 Forupstream embenkment, dircct alluvial deposit method may be veed if the taclings 15 conrse:
graded allivial depasit methad shall be arlopted it the 1ailings s fine, P 4
3 TFor downsiream and cenierhing embankment, the comtent of parbcies "':HZE‘- OOVEmm im
the ralings wsed for embankment constroction after grading shoa'd nor bz e !hi-:l'l}?.:_'f“ﬁ' anid thnse of
o = 0,02mm should not be more than 10% . Embimkment st shall be crried sut if"Liht' praded Lailings
particles do not meet the above requisernents. The raing speed of Er.q‘g:n %1%;’ﬁnhrrucnnn shall meet
the requirermeiits of the risiig speed of e deposited beach, ¥/ M=
o ﬁ%%ﬁmn cxcecds 40 {exeloding
dey depasired tmlings b L dweeet alluvial deposar methol ~-‘:.|E'|,|I‘--|/H:q=|I }(_Ir b wsedy othersise, talings
A&

& Far a wel tailings pond. one-step dlampg peicrioh should he adopred when all railings
o

4 For upstream embankment, when the talings sluETmn :

embankment tesl and research shall be carmed oui A
parbicles are fne (the content of paracles '-'-':M Ll R m s mone than 825, or of <0005 mm 1=

more than 15% 1 and the dam may be rmﬁh%&lﬂj‘p stagesr 1ailings embankment tast and resezrch

shall be carred out when the partches a:_’glﬂ:[- el line and nilings ere used for embinkment
A

4.1.7  Far opstream embankmenty” w alluvial deposit method ey, be used when tailings have

encugh medivm ind conrse grain <2 ferwise graded allovial de

I'he embankraent o cach Hlab%k?uld

waste qock and t_-r.'r-.-u-].-: ™. iy {

eeresponding codes of Teservoir water

d:if-!-i: ned in accordance -ﬂ;h the

santral standards shall rﬂ% than thosze provided in this code,
mga

4.8 Tl waler
peraiming dam, Tt thi
: "?”E’ v

r ,
4.2.1 }&I-'TI[!;HI:':IPFI cmbanknent, the II-"@I*

{IL':‘.iﬁI'ILi&QQ;!J level shall be n accordance with the mmimuom free heaght m Table < 2.1, Meenwhile,
the distane

ey 1
i;f% Minimum free Iml,1;.1'||~m|“w‘T ch width of deposited heach
1: g :
l?!_‘il arpee lawen ll-;'I!:-IIHiIHll beach erest nil the

from the beach cresr o the water houndary of the designed Tlead  level shail be oo

aecordance with the moumuom beach widih m Table 4.2, 1,
Tahle 4,21 Minimom frec keight and heach width far npetveam e lamkment |

ol il tloee | . A & 0

Ml am. e hevgh 1] . B HAH g
|

Blinimurm terch wdih L5 K in i L

Moijers | For biilings dues ol Gornle DoeeBeeliews, ihe smimimom Beseh sl s besedoom] omjo F04 thee provided in ik iahile afler

demmstranon of seepage stabilizaion a =fery

Wb emlnsiesnea e kel mosessmie mese the s beeech s abe?] alsis meet the weleyant pmseossess moemmesnd
naticral siandend Code fof Setaris Dadn o S o Stocimre B EnLslL

4.2.2 Tordownsircam and conterling cmbankment, the distance bateecen the ooter cildes af dem emest
and the warer bowndary of the designed flood level should b in pecordance with the provisions o
Table 422 meanwhile, the beghl differcnce between the dam crest and the desizned Qoo level

shall be avactordanee with the minimum free height o Tahie 42,1,



Tulde 4.2.2  Minimum beach widih for dawnsiream and cenlerlime embankment [ m?

Dy e hss | E | = il

Wi Bereh =ad b e LK k] k1 oh

Muler Iihe ifings pund i dociked = o sesmis one the minimom beach wafh <he alse e sccembime maih the nelesam poovisiensin
rnticatal ataniled € e S Ehesiio anf Sneial Bemsaues Ll 1 ; ? r

4.2.3  For water dam- of the tangs pond 5 the height ditference }:i:ih'rttllfrh.%% prest and the
desigied flood level shall wor be Jess than the sum ol mimwmom free hl':i&bl s ':;.rru}{'il.lf-ﬂ i Tahle
4.2 1, the maximnum wind backwater height and the meximum “'nvt%uqll-u._ph'l'ﬁ-: maximm wind
hérkwarer height and the maximom wave cen-up values mﬁ]ﬂ:&{n_e -""1'||'.',y1.15-'-:5 aecording: o the
relevint provisions mocorrenl imdostey stancdard Desien If-:l.-_ﬂ"*_{u! ﬁ"jﬂscf Forth-Rock Fifi Dame
RIERL V7,
.24 00 the tailings pomd 22 lovale] e seisnac oo 'r'iqcll'[ {fdrﬂlu ';Lh-. horigemal areeleriton of nol
less tham 0,05, the height difference between the -uEnwlr. hﬁearh crest and the waier leved dunng
rogtifie produection shall i addives non be less 1h{|a,lf_i_1§l'h;ﬁ’| el the muncmiom ree heaght as pravided in
I'ahle 4.2.1, the carthiuaze subsidenee heigh md':ﬂé."‘r;-:ﬂhqug hackwater height. In addimon, for
waler dam and one-step consrcred -:1-'r|1"='[:'-~. l@ﬁkl hillerenes between the dam crest aml e wipes
lewel during routine productian ﬁhrlllqlﬂ__tﬂ' M tann the sum of (hy fr:'EL heght as provided m Table
L30T, the warthguake  selmdensg’ '-,'11 |ﬁ.jl ﬂl-.' sarthrpueke Lae kw% ”1-le|1 the maxirnum wingd
bachwater hoght, end the r..atl.nm?‘l'.-ﬁ‘h‘.ra'-'r_ rus-up.  The -.mLF"ﬁ;Iﬁi. u#:l-'.w,ull.r height may be

calealated 0 acenrdance w bt H‘p!plwnn'r provisions in the rr{: .ﬁ". Ir'rl sn'l.r standard Specificadion fo

Sedsmic Desipn of Iiﬂn"ﬂs‘(‘ ‘:-ﬁ:uprurr'- 81 203, A "__

=

-, l'" * i

l-ltqlurl.,mcnls stred ml.:_*!hi['nﬁ,&-i/gﬂpng: conirel

Ulass Loapd Ulg=g 2. special seepape :lmﬁlé Yrast shall also ke carped out accerding 1o the

lupﬁl@m ancions, Seepaze calcolation ;ﬂmgll be cormed cor naccerdanece with the ollowng
(o)

e e

4.5.1 bﬂepﬂ}snﬂdlmn shall be carmed oyl %:ig. -fii‘(ﬂ'w_rn el lalings dam and, for tubngs dom of

Th rif T 1 hi [q'.:lr-:i'hilil_',.' rghl-;i.:_.' slipe [or nevw cntstrocten of a I:-ilirlgr-. dam, L RHAET Y coleularom s

anly -::pii-::nsll;

2 'I':I'_:ri:”gl thi :'l:i':_:-:ilzi'lfl_-.' .-:I,-..l,'l_l.' SLAPE [or 1k dxtagaicd O r.;li:h.i!.h' il an r-:-:ia.ling I:Lili:lgh e
secpagre celoulation shall be carned out;

3 Beepage calculsrion shall be carvied ciir dunng the prehinurary design stage.
4.3.2  Infloence of feelors such as eilings discharge, reinlall and canthgquakes shall also be anplyzed
durmg the derermimation of the phreatic line of milings dam,
453 The manimuanm Borred depth ol the pheease Dee e the dowessireasmn slope ol the iling dae shall
nod only meet the anti-ghding stability reguirements for dam slopes but also be naccordanee wirh
thewe specified 1o Tabile 4.53.5

Iohic 420 Minkmom buried depth of the phreatic line ot the downstream slope of the tuilings dom Cm |

Ersbankr=nr beighi H =150 LEn s T 10 [N [ AT e ] e

Sinimerm Somod deph al

i plemalar limi

Hates The minimum buried depiy 7 the pheeate Tlire of emhimEraen with ey heighe may be deseemeoeil uging imerootzzion mehind

'12"



434 For coibankment. curve OlGng imethod mway De adopied dorng design woode benmine the crticel
prsttion of the phreatic line during varous seevice stages and vanous operntng conditions ;. the
cottrolbed position ol the phreatic line shall be determimed accanhing £o the oniteal pasition of the
phreatic lne and the requisemenis im Toable 4.3.5.
435  Reepage contral meazures for embankment must be talen o ensire th'?t Era-e plireatic line
is betow the contrelled position of the phreatic ling, Ny
436 Measures o lower the phreane line shall b désermined |I||-:|4¥h rumT'r:vlh naive Analysis
considering the grade ol dam, diom stabilive calvulation and .btla[n.tllﬁ' ruCture mequerements, the
folloarnmg measures should bé adopted -'m

1 Duritg constraction of the tailings  pond . hori f'\l?hd.,. vierlical  sevpage  deanage
systems of the tepes such ns sccpage doinege mats. | Brav -.%y#gcc-to:r:rlle mAts ), SCeCpAge
tlrﬂiﬂ:lgr ppes Cor hhmd ditches v oand seepage qiraif?;g'r" 15.-:111._.-: oy he constructed wilin the
foundution of ithe embankment f’{'. '11"1‘. Ny

2 Trinng aperanon ol the mailings dam, -::fq g[ﬁurmgn- avatems ol the ivpes such a5 seepage
driunepe ppes, Ghod dich, mats, verncel pi@l,(l.-f Jﬁlﬁ‘-:. board or seepape draage wells may be
proviced at appropante time ns the ﬂn’hnnkméﬁm SEd

2 Dunng operation of the Tl n,utf- ol ﬂl:l:pd;___r dramage. Gcilities such as seepape deainagee

pipes or sEcpage dramage well wi rjﬁ -p ea may b added o the &Emk“wm slape or deposied
Tieech whes the measured pesitian ﬁﬁ.,t_f;ﬁ shreatic line i= higher »:?(A‘I‘:"'_nyl1-tfnl|ﬂ- possition ol the
phreatic line 'i'?,l i ! - ﬁ\'
4 r-."-e:cillf'il'q_ lie: mﬂﬂ' !-i{-ﬂ |} 1he |ﬁ||n!||__|-. ['-:|||-:] "‘%’ ._ 'F
e

\\*\ \ Y Sl-ﬁlnliiyq’l'-mli‘;uuh

4.4.1 ':|1.-|'||||| ﬂ]r‘ .;|||-:'|I| ool The pnl: ngs ilarm &5

1 IhL ll-ﬂ:-l'i'f!h"'g stahility of the Hu'rl'?gr ;
:mmtﬁ(;g*!ii,w It}r phivsical and mechanical Jr E‘rllﬁ ol the dam maerials wnd loundatian, T he

i iﬁ':'% trdance with ithe I'-:|:|!|:wi'.}g .'I,-I]I-Ii1'l_""|‘ll‘|l|;i;

f
nand the embankment shall be eaicalatod

statylin fm_ b caivulated vzing the simplifcd Bishop method o the Swedish shp oocle methad.
The seismit foad shall be calcubared using paeudo-araric method, The stahility calculation aball be
carried oul as follows .
iDurmg the feasibiling stady stage for new construenion of a tailings dam, stability caleolanon is
oly optidinal,
21urmg the leazibility stody stage lor the extension or raising of an existing talings dem.
stalility caloulamen shall be carmed oo
31 The stobolity caleulation shall be carned out during the prehminary design swage.
r-‘i]li_f-:|m||-.r-,-||e:'._-=|'-.'¢-_ epgineenng geologeal and hedrogealogical :nv:—.,ﬂciignnn:‘. zhall be carriec
out whes the embankment have deposited 10 L72—203 of the designed fimal 1oml dam
height foe & tailings pond of Class [ or below o or 1A3—142 for 8 rolings pend of
Class 1 or [l Comprelensive mvestigaton mey be carmed ool as reguired  withoul
canaidering the dam heighl limisaton for tadlings ol specizl properiies o major changes in
e ore dressig scale or processing roole . ot simlicent devistion of talings discharging
method doring production from the preliminary design. The design mstitute  shall

camprehenszively demonstrate the stahility of the final dam acearding 12 the mvestigaton



resulis and determime the trestment messures o lhe Toler stage.
BiThe stabsbity caleulation shall be carried out for the water dam the tailings pond.
2 The foad e be used o the stalolive calootanien of the tailings dem nay be comlunation of those
provided in Toeble 4.4 1-1 e5 per different cpernting conditions.
Talsle 4.4.1-1  Load combination Tor ibe stability calcolation of iailings danm

a

3

Looad ruenn {\

| | 3 F |
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I'abal frress maphod Incl {mel T, — —
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mi el Pl
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Tatal shgeci i ik - 3 ."@-}I 1“5 — e —

Effective sirres . " 'I,h

fngihce: __,. e;::-v" K

Tatal simess meilaos!

Taocd reguiztiem

[mxc = Inel

s 'y '
Efsrtive el l;'h ‘_"iﬁ jlh
i [mel T@ Tnel,
miribas- "
i i
¥ i F
Leadlestgory L means srepugy o i the mirmel water -bi-l.rlf#g:"w.' trw x| the Lailinge ol

i ] F i
2 Laoad coegnre DWeaas Zrovivgh oo dome: ' "y
Tt F oo .
A Lasm] paipg e iy pressgry i bl -|F-L-1r?|:|d-.||l, e Tesmiainen g
- I - o= 1 e !
4 Load .'.'%I.:FI‘F tefthe pormmdin. syrhlke =¢|1:-.'||:|-|..--u.é:ﬁ,|.-__ ] ‘%lr- signed Mol warer level is rencheil
- o W ] "%‘
1 4 |l."1|§:- v g o ve ssdeesie e

3 T 3@}\4 ar nf anti-sliding stahifin veddam slope shall not be less than the valoes
ahiid 4, 1-2, "‘x

he:
. o
1"-1{ X
Tabile 4.40-2 Wi «alely ﬁt‘h"ﬁl'-ﬁl‘lli-ﬂldlllﬂ wlability ol ihe i slj

Spoind operarian

i

Liratle o cam
Calealsriom =we-hnd Cipermiling combligim
1 u 1 5
MNogmal spromicn | B [ Lo LB5
Sarplified Fiskop
Fliaral prrakins 15 195 A I15h
tmcthed]
Speecizl npe o L&) LdE LI5 1o
Mol ppewhicy 1.3 120 Lo i B
Swedizh el fedke .
Flocd nperavee LX) L6 L1 LI
m=ier]
Spwearl ppartalay 1.1 LG (LB [ ]

4  The category of shear strength index of teilings dam matenals and cundaton soil shall be

sefected in Table 4.4, 1-3 sesording 1o streng iy cale ubation method angdseil tvpe

al_-::n.



Table d:d.1-3  Test methods of shewar siremgth imbes of tailings dam maderiols wnd Toomdaticen soil
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Lt shear tesd 2. Tre-satcrmiian js
5| TRl
appties = i r' Fodjinfii] kb Ul e ey

- - H "- W
o o e il tho phremic o i

Tovasan | e | gl ur I [ETTITEN |
":PF‘—_"M 1 $|1l.1r|'h. [ il wrier;
Prinect s ,..-.I A3, Tedl sxress shall by
3 i &l i e
"ﬁé‘h' :::‘-d AP R L] ) Praemsatiil Wl e ii=slu
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4L

a7 ]
ey 7 .|W il mpans cy s ol .|||||.|'\-H'l |||.|I| 1spil et rwan o shgmly coliesye soul means elay
-
- Pl il Bailing=ur Bam fomdaboe sl '|l-\.|-\.|1“r| L

o gult walogs clor 0 cansclcated: cack .1h |u|1-.':n: = adupred o i skall be determines pcoceding o the degree ol

itz g §F erewsa platie shese sprepil ey s |r| uled Akl b pmgmateal bt preadings de the aboprers ! camsidlatlon
prrodfiles of & wew railings dam for stability caloalation shall Be generahized lor anatigraphic
regionalization based on the gramn gize of the particles and the conschdation degree of wilngs:, The
physiral and mechanical peoperties af the tailings in each paetition may he determmed in aceoridanes with
the survey data ol silar tahings ponds or sccording o Appemdix C of this codes

i The profiles of an extensed. renoveted or intermediately demonstrated milings pond  for
atability calvutitun shall be generalized or stratigraphic regionaliziten based on survey dota,

T  Foreadingsdam ofdirade 3 orbolow, the designed seismac mtensity may be determined aceording
1 the basic senug e sy which i peovided i the coment effective nanional standand Sevsron Cregeemsd
Mogen Paramelers Zonarion Map of Chise GL TS0 and 1f breach of the tadlings dam would cause
severe secondary dizgaters, the designed secame mrensity shall he imereased by one level. For zilings dams
al Girade L and Grade 2, the destigned seismac miensity shall be distermmioed secording o thae appraved sine
hagand analvais results, The sesmic load shall be caleelated in accordance with the relevant provisions in
the current ndustre stundrd Specifcations for Sedsmic Designof Tvelrandic Sérpcieres 51 203,

B The size designed basic ground moncn acceteeation shell be deterruned accarding to those

specified i Tabled £ 14 excepd Tor tailings dams of Creade 1 and Grode 2,



Tuble d-4.1-4  Kite desizrel lasic grownd molisn acceberation o

Selsmic maesshy i ki | 1 | e |

Huoreanial sveeb—mmm L FiG [ERNLE T | R BT B [T RN BT

4.4.2  Diwnamic stress seismic caleulztion of the sulings: dam shall be o at_r.urr.lJ.nl.E"'-uLllL Lhre Delloweingr
PEC|UiFEMEnTE;

1 When valeulating the anti-sliding stalaiite of the wnlinges dams qlf Gruadie J}N Crrele 2, in
addimion 1o caiculanon with the pseudo-srane method, special dynamic *-,qi "E‘i'i“ﬂlrllimi-:'-n shall alsn b

il
permanchl deformation andlysis; Pt

carriedd oul, which inchades seismic liguelachion analysis, Wmﬁh,:m };ﬁhusﬂ}'#iﬁ aiel seisinne

2 Suwphibed caleulanon may be ddopted Toe sesmie "Ind: E‘-.ullm_,ﬂ#ﬁll'r*lh al tanligs dasn of Cerade
3 in arcas of designed scismic mbensiy of 7 degrecs and Im;ﬂmsbj Lirade & and Grade 5 in arcaz of
semie intenady of 7 degrees or ahovey for tailings {Iﬂj |:1 H?P-L dymamic seizmie calenlanon shall
al=u be carried oot when the ligue facton enalysis rﬂﬁ&aﬂ&mhwumhlt.

3 Forseismic arabiliny anabysis of ral |I'|'|_ﬁ\.h-|)']'f‘r1'l n‘ﬁ-@“‘ grades n areas of desigmed seilsmice intensry
al B degrees, or those of Grade 3 oroaley %m TLps ol destpned sesme miemsny ol 3 degrees, i
ncddition 1o the paende-static method, 1||;|‘|;.J-H'&h13ru-'h1r thad shall alsobe carmed oot

4 Caleulation and analvsis '-'-;tlh,al q,.-tmm istory method shall I.ll"_ll'#%.l."‘ﬁ.".ir‘i.:||1llli.':' with the Jollowing
T I CME RS LY

11 The wninal shear -::%;,.F fine |]'-E'f-"|rF sartbuake -tlmll I'ue:- @I:lﬁﬂf:;ﬂ aceotding rooihe nonlinesr

£Iress=-L1rain r;h:bmnhl.ﬂb 2l meatenals;

] r

21 The dyna nrt:, “‘lﬁ‘l‘lﬂll rhararierisies hn Iﬂn-:‘l'ac‘.ri’-:‘.ﬁ‘f”rﬂit:‘.ﬁmw el eraresialz shonlid b

fubioratory dynamic LL'*-l,gﬁ;. Sy

31T ﬁptﬁ{n stress anid aeeelerstion |"1Lil 5K oa\l I b sodved by using equivalent linear or
ryrl-%;i%w history methed; ¢ %\».

“-II-*T’]@E: ap -fi-sliding stubility of possible q_l:*lﬁ'u,q tace and the permanent deformation of the dam

I Lde-l.'l LEr

\ |[Ez}l 15 arvluged By earrbguike shall be LH]L'I.IL.I:'E"Z.:l Dased g seisnne aeTion effecis,

S1AT leasi ¥ or 3 ficld sesmoc scccleration records of stmilar sites with similar setsmie gnd
grolngicnl cimlinions, as well a5 ane arificial G samne ceeelesaron tmme=hsieey shall e
selected;

1T he 1:'||g|’-r _-:F-e--::1|'.:'|| |'|| artilicial fitrad FELEMC :-.|_'-:"l.3'|l:::'ﬂrr|'|:".=| aqall bee 1he |-q-:_-..|||,;,|n:-..|- :-\.||I:'_"l."[|||l'|'| il
b siie g

TiThe peak walue of seismic accelecannn time-histeny shall be the site designed sceeleration
walue;

81 The doration of the amificial fred scisme acecleszbion tme-tstory may b determoned
:l:_'-;:l.:-r\-:Eing (] |'|||:q;:r' .-:||1'|:'5.J-: |_'|| i T.;l]l?l_' 4 J-.EI

Tuhle 4.4.2  Daratien of the ortificiol fited seismie geceleratien tme -history 150

Potennal semmic magnicsck )
fi, I} fi,F
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al ppuizailir

Lrrranan 2 L 25 15 3 il 3545




4.5 Construction requirements

451 [ na vebicle passage is required. the minimum ciest width of sraer dam shonld be in
accordaree with those speciliod in Table 45 1e il vehiele passape 15 regquired o the crest widilh of starter

dam and road eonstraction shall meet the peovigions inocurrent national standard #ode for Desggn af

. F
Reodys iy Factorves woel Mining Areas GRF 28 A
Tahle 451  Minknsse oraso widih of stardee dane ) K
a
| ey Bl =0 j—Hi 1—‘? o
W meninm |'r:ll-ll'r.'i|||" B.5 A » i -. i‘r," i i..

Y
4.5.2  The crest widith of downstream or conteeline embankm Ln‘t&e Fdctermimed according to the
e

provisians ol Article L 6,10 ol this code, -y ";.

4.53  The slope should nou Lo stecper than 1= 16 [ dp‘-].&gh slope o pervicus rocklill dim:

uparream slope may be slightly sreeper than downs 1?& e seal Gl dam. Dewnstream slope

ratio af the starter dam may be eally drltrmu:u@lﬂn ! L those specilied in Table 4,53

Tahle 453 Ihow mlﬁ@ !Inﬁg;iﬂ af ihe starcer dam

Iowns rram slope mbioe] pervess mek il sles
Ll gl Tms | [WTELT T w oy 1||||||':|.Ii|| wl sinl el s At
1Foack; Bueae Mun=ronck B Lesehehig sl bise

F—if |.|"—
T

120 : ] r ] 7Ph—1r00
a3 i. 4 rr HR‘%

¥ W i 3 X 5 . s _.." X 3
4.54 When Ecnr::xnl%#uﬁm flrer layer 15 u.::ln-]:.r-:_-r.;,l'-::ﬁr aﬁim’mm slope of pervious starter dam, it

shonled =et up emlbie

urr. with beight diffe H{l..m—] wm and] wadeh not less than 1.5m.
’? %

[repih u[-.mhc'@.’ﬁ. gro :-:{1|l_ basse and ibutrment shill or E]!J.FLhan (. 5m and shall be comparted,

4 55 A ||1' Tab BET AL EVERY H'll'u—'l
starter dam -p-I stream cmbenkment gnd lh
vehicldgassage = required on tiling embankmen

wlevation

the elevation cn the doewnstream slope of the

the berm shauld ot be less than LSm. When

a berm shall he set up every 10m—I0m along the

the dewwnstrenom stope aed the wadeh of the bermeshoold net be bess than Gm

456  Aburment put-wearer ditches shall be scr up on the mranaitian position with downstream slope of
aihings dameand hill stopes on both sdes ) and sieps of widih ner lese than 1000 shaogli] he ser upoon
the slerter dam.

457 Dremnape ditches shall b oset epoevery Go—T0m along the efevation in combmation st he
secpare drmmege facthinies on the downstreem zlops of the upstream cmbankment.

458  Measwres shall he raken on the upstream slape of the stamer dam o prevent disect erasion ot
the sterter dam by initial wilings discharge.

459  Cot-wator ditches shall he ser upoar che peansition position with downsteeam slope of
eambuinikinenl wrd il slopeson licth sides,

45100 The ollowing megsures should be tagen o mamiun the downsiream sboge ol embankment s

1 Ceowverthe slepe surface with gravels, waste rock or loll so0l;

2 Plant grosscs or shrubs on the slope;
A Canabepes fork shaped or mesh dramage ditehies on 1he sloge:
4 Uonstrugt steps every S00m alang the axial dircetian of the dem

JJ':.'L



A6 Constroetion of centerline embankment and downstream embankment

4.6.1  Centerling embankment and downscream emhankment should be constencted  wzing coarse
Lihings praded with evelones. The cowrse tailings used Tor embankment constrocton shall mect the

recpiremnents of Clase 3ol Armicke 10106 of this eode. ¥

4.6.2 Srarier dam and woter [hening dio st@ll Be el op for cestertiooe enidsr i L:EE'F;,{.IJI'.:E ey rtream
embankment, there may be more than one-wazor lltering dam . secpage u:lruma,l{,:" \lifies shail be sef
v i the Irase scope Between the sfarter daos and the wader filtenng dam

4.6.3 Flood between conterline embankment or dovwnstream emb mr_\g %A;Lnr: weter Blternng dam
shall bee =zeeped oul throngh the water filtering dam or throogh dea Tﬁﬁ ilivies st s am feont af rhe
witler fllering dam . The Mood comiral stancdard should e 'if']#jmlr MR ﬁ'n:;d

dotd  Inoaddivmn fomeeting e melevant peovisions -||1,|.1"|.r:r{pf|r 1. 1 A ol this code, the heght of the
starter dam shall also meet the reguirenents Tur B l)_,uﬁsu L ﬁﬂh::ntul spitet] ol disensioemm course
tailings and upstream remacning talings. =_:. r .J_"’r -

465 The haght ol thewater lilerng dom mg‘_yw ﬂPhﬂ{Hun—d acvording e the peiual needs,

466  Seopage dronage facilities m dﬂm,.fﬂljhl:kl“ n_ray take the formeof mactress . blind ditch Cppe
ar affier 15 pes, s ermss-secniond] saze zl ;Jl.l e ‘ﬁf1 page disrhecge requiremenis,

4.6.7  lBalunce calculapen snell I:II.%L ferbeoul wecording 1o the heyght®al conrse wibngs cmbankmen)
i ; hﬁai]ingp pomd. The nang
the deposited beach i the

aml oilers deposieed n the |’u|mg 5; roughout the service
speed of embankment crest '-ﬂj i—uc! the requircmients [or n*uﬁ.{ B

tailings pond and the re,g;ty-:s*rﬂﬁ:

wach stage shall be

for Hlond conceel . and the, r#ﬁ tailmgs puoduced zate requived lor

el scvordingty, The Ting ,J'."'l.m:ﬁ-f aifiings produced cate of the selected

poss should not he joss Iffnﬂ _{::i.}rﬂf‘:h af the respective maximum rogrse

""I"'E"‘ t'meu||£ dfar“'n'r mired i oeach sl _\% illr

4.6.8 "-'l-fl;rn Eﬂ:r'ac'.l latlings gradod wauh‘?% omes 15 uscd for dircct Biling fer embankmeni
ﬂ“’ﬁ

A
olisl ”lLr lerflow 1ail M shurry Son
non-graddd céneentration.

4.6.9 ]‘Jn?.t'n;aTrF-am sioe of The Talngs embankment shall e determmed by stahility caleularion . ancd

couipment And E,{dm

ot imay be adjosted Tt shall not be less than the

should net be steeper than 1= 3 i the mital celeolaton.

4600 (lrear width of the talings embankment shall meet the reguisements o grading equipment
pipe erectivn and traflic, and should net be less than 20m, Maistenanee platform and deainage feilities
shall be st up for the fingl downstream ermbankment slope. The width af the maintenanee platfomm
sholed ot e fess than S

4.6.11 Hydraolic cyclones should be used as grading equipment of talings. The type. waorking
pressuve-and pasameters of the gradmg equipment should e provided by the manufecturer aocardang 1o
particle size, produced rute and concentrabonoof underflew milngs determened 0 the design and =hall
he e fied rhrongh tear.

4.6.12  Spare gradmg couprnent shell be conhgured according o actaal seed,



5 Dry-stacking of tailings

Sl General reguirements

5.1 Drry-stacking of tailings may be edopted i case of lack of water or in La_qc)&L tudinal deotiz
al the ailings pond may nat mesr the requiremenis far wet-stacking af 1 ¢ fase nfoother
speciel requirements. prowided it is technically amd economically rn:'e.wrl.:ﬁji

5.01.2  Indep-stacking of ralings, the railings feom the proceds| gp r_q?h | e dewatered and shall
meet the dry fransportation, piling and ruller compielion Tequipononis e being slacked,

E L3  For dry-stacking of talings, the sucface of the .'J.l(,.l'lﬁ"l'.1I u'ﬂ'.[ ared shall be free ol rpnwater

durnmg the non-reing seezon, Lharng the iy season . ﬂ“"-' 1%1*11]:-&':_ raini iler of thee podd area alall
he timely draimed , the durenion of dranimg all the M&g‘{z th

S04 Taihings discharged o the rashings pogid '\I'I-E th

tilings pond shall not exceed TEh,
eled and soller=comparied.

5L3  The wilings pond with dry-stackingy %Zﬁ?m chall et be mixed weith wibngs slorry,
52 Tai d;}"tﬁ'ﬁngmmpment 54:Iecl1:¢i;m

1%;;} may he sdopred atier
'ﬁl'hl sieve should B oused o

; %
521  Either dewarcring afoer rﬁnl;,d:kt 1 or dircet dowaterin

somparisnn. When tailings Eil

s a-;r oarss, high- rr-:'rlllr"'l;_.,- vl

o owihieh divecty Irllns&nﬂj n

r-..-u-.l:l.ll'lll'lg _:.l||.r“| shall I“".'; IJrru'[.-r-n:l- anl dewntered. -|_'I-y'-:|‘:-nl' I;h'l_'lmn BNt iy b selected in
b . l s
accordanee with l:.l: onts o hapter 10 of thy 'rﬁ -c.l.le‘a.JI -

522 The rvﬁg; i and guantiry of dewaterifg, o IW shall be derermined by such tactass as
aulpl, Lhd!’n.l. ,ﬁ talings of the :ur-:J-.l:E::Lh% . Wransportelion-and werrein conditions and shall

he Pq'-%@u
£X3 Q;;m somalaliny ol dewaterng I.L||up='u'm shill be demomstraied through tesie. Frame Fler
[ I

PIOKEL OO

sereen salings suitable for € he rilings pond, whilc. the

i filter press or other cguipment shall be wsed as dewsterng eoquipment and shall beoin
accondance with the Tolloewing requirements;

I The size and gqoantite of Feme Elter press shall be determined through tosts:

2 The zizge and guantity of eeramic Tilter préss shall be determined through resrs. waith the impact
af ateruation of dewatering capueity ol the unit threoghout the prodoction process tazen imto
sonsideratian,

524 Ann-Treeeng moesares shall Be adopied for dewstenng sestem in extremely cold regions

Additinnal fnetory may be il and heating.
E3  Diry tallings discharging and stacking method

5351 Dy imilings dischasging merthind shoeld inelude dischasging merand ar the rear. Tront, center ar
surmvundings of the latlings pormd, Beclumed water sethong pond stall by sel op downsimoam of the
tailings pond. All types of drv tadings discharge methods shall be in accordance with the ollowmg
P UIrENET L :

1 Imzcharge of tulings at the rear of the talngs pond shall be dischasped from the rear

all’_i..



Copsirearn ) ol the poad acea 10 the oot Cdoewnstreaned el the pond ans, Discharged mibings s<hatl T
compected laver by layer from bottom to top and steps shell be formed. The height of the steps shall be
the sme as that of the Gl extermal zlepe surfoce ol embankoent. The tfop surface of sachi compaction
layer shall have | ¥ —2 20 elope ratio towards the retaining dam .

2 [hscharge of railingz at the feant of the railings pond ahall procsed fl'l':lr'!l_!l"'r-'l':_P reraining (lam
toweard the pond teer. Compacion and side slope inrmming shall Be comicd oo a0 1:. same bome ol
StACKINg, " A .-1 .

3 Dhschirge oluaibngs al the center of the tailings pond shall procegd Irom the center toward the
rear and the front of the pond. Compaction shell be carried oot st rllg;; !-.-HI'E_I."'.-:{L .Tnl stacking. External
Abooe shiall be trirnmed inche ge when the designed Dol stacksg @[.i,h%amhe:#n resihed

4 luscharge of tling trom the surroundimg of the T_gg;!m?ﬁ:: E’Z{ hall proceed toward the pond
center. Btackmg height of the surmamdings shall 1||'-.l|:'g;_1;I 5 ']-1|:1I.]nl:1'|z'|||'|'_;|||'u'-:'| mgher than the cenfer.
Uompreion end =ide slope ammrming shall he carmned (:‘-‘EE%:-LL I%\:-é:bm ciime ol sacking,

EA2  The fimal external siope surface shall e wrfyrﬁ:hﬂ&,-:riu- every Jnr— Him of heighe, Permanem

T L]
languudinal and lateral dramage ditches shall I&}Iwﬁ;& the steps,

54 Doy tailings _:_ 1iﬂ%¢&n. leveling and compuaclion
0 v f :
S4Bl conveyar ar moler 1'-::h|_+.'il';.-'?ﬁ}n'_sf|-::|rl shwould be adopied fnr,lf'ﬁsp!ln ok dew LEhimgs.
BEd.2  Mavahle |1-:f]' CONVEYOT, |-::|fi'{1___ ., Tlldnger iy b .-|-'|ﬂi;-;§l.iﬁ"r‘ﬁ'hl!:‘mlﬁjn:-r‘1 :n.rl '||.:I.-F'|i:'||5- ol
Luthngs within the poend Hl'lﬁl.l:f'ml.'htél]L'ul roller Carmpackion 4.'111i;J|-'B1;' Htiuplt-d. the paramieters of

mechanizal rolles comj

E‘s:ﬂr."!".na.‘-;,iﬂlx e determined theaigh teas Aggas that influence. the stahility of the
emibankment shall | u;qir Y
r|1a'.'-.. 'f.J.‘.-':f_'. I hirp'.!npr'ih&i
stabalify al ih -.qrn!_.ﬁ_ﬁme-f.l. e
543 Fopdis '.li%c‘hf pilings a1 tac IL'lF-W?f'Q-'Hﬁ*I'IHH pond, the compaction layer by laver shall
Pieed Etl:lﬁﬂlﬁlnllu widt reptirenent fior the St f:@?'u:-miuiua grea ol the embamkment ot the desjgned

cresl hofht.
1 .c?':'

J'E_r.l-{aljrl:r by layer Irom bugl€m to o, (oo degres of compaction nel less

¥ -

standard may be appeo M!;Jfﬁ‘}ucrd far amsas thar da nat influenee the
3 ‘.--;";. |1"'|.|

4

5.5 Koy caleulstion points of dry-stacking tailinpgs dam slepe stability

551 Stahidity of dev-stacking 1ailings dam slope shall meet the requirements previded in Table 4.2.1-
& of this ¢onlz, For discharge of tailings an the réar of the tailings pond, the stehility may not be
calculated tor eperation ander {lood conditions,

552 The phyaical and mechamsal properties wdias of tolings depesired body shall e determined

through compaction sampling test or Oeld daga from similor projecis,
4 Flood discharge design for dry-siacking fnilings pond

56,1 Flocd reteimng. cotoffl and discharee fecilities should be set up in the surreunding of the dey-
atacking tailings poand acccrding 1o different stacking method, The sosman of thess aclities shall be
determined accordmyg 1o the comprehensive needs durmnge the entire service life o the mling pond.
Flood coment stendards shall he enfrrend according ro the grovdisions im Articte 820120 of this eode, 1 the
el stacking hespht of the tiings pood soeceater than 80, addigonst mermedizang Tood ool

ditches shell also be set up: Fload cowoll and discharge facilie=-shall alsa be set up 0 case the

o By



uprstream calohnent area s Grge and the terrine is soitalibe,

5.6.2 For discharge of taillimgs at the frent of the talings pond, staner dameshall ba constructed in
front of the pond. Flood discharge Teilities of the walings popd shall be desigoed acconling 1o wiet-
stacking twlings poned.

ER3  Flaod di:-:rhargp design for dizchacge af tailings a2 the rear af the [a'rlir? -
.'

;um'i zhall be in

aecordumoe with the Ballewing regquirements,

I Retaiming damm shall e constrcted in ront of the pared 1o fosm sio |;e;r Ay fnough o sioee
e le of sund carmied by one cecasion of Nood, which may b LLl.I'_]TrIIII!!:IJ I:v_wr-ﬂ!rq___ Lo Tield survey or
estimared accarding 1o Appendig 1ot this code, The height of 1l11: 1 .|1||:1 l.hnulli b 158—104 of

the total dombanbarent Beght bt shoubd nocbe less than Sm

2 Dermage wells, tubes or other draimnge facilines 'nh‘gé’!,rh:ﬁalv%a in frone of the retalmng dem.
The drnnage outles shall he 0.5 0m fieghaer Than '!i"'l'l?ﬂbﬁq. ?%II'IT’I elevancn, Tailings nearhy the

rewsining dam shall be cleared i ame.

15 larpe, toodischarge we o water mto Ooed r.q*a[ "Ema on both sides, Permanent lengilodioe] and

carnstream slope af the embankment.

Interal discharge ditches shall alao be ger upﬂ\ﬁj stream slope VEE
57 Oither technic anlr ents for dev-stacklng taillngs pond

-

3 Temporars discharge ditches shall he s ‘#Ii_f__ epessited ares of milingswhen the pond ares
I

feitial water Mow in the tag

570 When there s apring water (-'}l »
ather faeibities shall by st upt
572  Bprinklar speay

easures may e adigted f;lF.f-:[ edntral in the tilings deposited
ari ol the Taling %%klﬂft‘ covering o vrgﬁ@uﬂ' aredtiing shall be carried oul on the

crnbankment hlnpi %ﬁw

5484  Determination ] ﬁgplant lwcation
:;\E.nn'r shouid be ncared in ‘1‘\'1:5}:;

speciel u RS
582 Fo

sightly upsieeam of the center Of the pongd snd shaalid be Bigher thin the Tnal ernankment enes

gl hiind ditches ©pipes) or

vhe wter oulside of Lll&;}p::.

5.R.1 ity at the tailings pond, exvept whes there are

wcharge of talings at the sear of the caiimgs pond . the filtering plant sheuld be located at

levatiom.



6  Flood drainage design of tailings pond

.1 General reguirements b »

i W,
L

"
6.1.1  Flood control standard of tatlings pond shall beom geccordance with the {follotng fequirements ;
. ) ] . .8 i)
1 Flaed eoncrel standacd during each stage of the sezviee Tife ! PWE pailings poed zhall be
i -~
determined by the class, storage capacity, dem heightl and serviee Jile ol the fings pond as well s

B

' A
degree ol potential harm on the downstream, as shewn in Table 6 305.5%,

L &

. T

Tulde d.1.1  Fhoed controd stamdurds of the t ind
> 7, S
1 b il nling s qeaned desningy 1 . i
- | 1] i AU fi y
dilferer siage 1 T %
- -.-.- y : -‘;| .
LA ="K 1 1
o return peeriod [yensd i :;-_-_I'!'_I-I_p;" W % DO0—E0 1 0—30 L
ur P L % M
L T, o

None: UMF ceane protsable meemminm Qo - ;.—-'

2 The leveeer Tirrk ol Toel Lxlrllu,r'l'.ﬁ,'l.u:f\iglf nay b Laken when Ih:. slorige capac ity or darn beighi
ol taillings pond of a grven class |-.£'l'|q:~rm ;,hl lcwrer Limnacs of the r;.ﬁu.jﬂm gervice e of the pond 15
short vr possible oocident wuulsj ||-;.'-l l:'ﬂ{{“;""e-l:'u:rt' haren foe the -;lu'«'-ﬁELn!:ul o1 The upper Dot ol Dol
control standard shall be mk-:n, wl:am the storage capagity or rlam"lw g’J‘.: &l talimps pond of 8 gven class
5 claser 1o rthe TR R ||._ a{lnl'ﬁ'n,-.'rl.:'l-:b-. rhe zeeeea |ife Pf rhru:h{mfl I "‘F'E nr .,-l]'-iltllrlt' aceidlent wanld
LN FOVCTT AT Iﬁ-.lﬁ-:;: wemmstream. The (lood co r,ulr!-}l ermddrd shall be rased byoone class for very
high embenkmg ril'n:,u- |Ihn mjicrtant r-:"-.li]l"'l'lrlﬁL."llil_!_f,_ -re]-!‘n:i‘hrl in the downstregm. Flood santral
stardand 5hd}tJ,u-L I?..uﬂwl [or the 1ailings pond (hag, m‘wmh-l.-;: gecident would sause cxirem ely serious harm
bry 1hee rh:n_-:rr'ﬂ’h |'-.-:ﬁ.'4"I l,'i'1'|-'|r' ament. 1 neceasary, n{'rﬂﬁd i:i':-lm shall ke designed according o PME

L'F & ulifization of abandoned open pit orBgneave pround os the wilmgs pend, the Dood control

aTAN r].l'd '.Hi]nll be based on 100-vear retum penod if no tailings dam hes been consrructed in che
surromiddings: atherwise, the classand Tood vanteal standasd of the sihngs pond shall be determaned
according to the dam hesght and the corrcsponding storage capacity,
f.0.2 Flood drainage Facilities must be construcied for the failings pond,
603 The dronage method of the lailngs poond and 1s Leeout shall be determined alies webmcal end
Loonoime companach seeording 1o tepogeaphy . geclagicsl conditions, toral foeod ameunt, Hocd
repulation  storage  capacity, lallngs propertes,  waler reclaiming method wnd  water gualivy
enUIrEments, aperating ronditions, service lite and other fectors. and shall be in accnrdancs with the
fosllesing reguire menis:

I Flond dramage sysoem composcd of droonage wells Cor chuies) - dezmage culvert plpes (or
Pl bshouled b slopied for opstresm eonlankeent methad.

2 =Epdllwey may be adopted [or flood dranage when the geologicel condiions permnt o case o
ang-step construcied dam 3t the same nme the cperanng water level shoold be regulared i the pond
using dromege wells Lor chotes)

3 Jamt ficod dramage system compnsed of lond corafl dam at the U[rALTEATT anrl separate flond



alriomtpe wystem e Golmgs pomd oy be adopted when the upsieean ciilchmenl area s Torge and e
flood control refuirements may not be met by sole flood deninage system in the tailings pond. The Oood
deaiiige-system above the flood cotoll dam oyezide the tailings pend shoold not be merged with the
flocd dranage svstem within the toilings pond; otherwise, the reasonability of the merge shell be
dernh=rrated o free 2urface flow conteal shoulid headoared lor the dranage |‘||.|yr1l-l:-ip|* Lo Tifnel |
after the merge. Technical sindy Cincloding hydraolic model test when necessarySshat] be cormed ool o
demaonstraze roe reliability iF presaure (Tow conteal is adopted. '

4 Tlood drainage shall ot be implemented in the Torne of Toead -'.'.flﬁ-;\g"ﬁ.h-_r [or tatlings pand of

Ulass [l wnd ehove, except for discharge af drv stacking tallings ar t :I'|:-'Fl'i|;r| mhngu priancl,

5§  For the tailhngs: ponds of Class [V oamad Vo, food cotol 5.' iym.' bz For oo cut or

diversion after cemaonstranon of s smtahilitr, when the ﬁu&”ﬂ;nn ﬁm and gealogical conditions
JII‘rI'I'IIT
fdd o shall b wvorcded 0 eatabihsh the ff:undcllmnﬁf‘_ﬂ‘ﬂﬂ.?ﬁ;mi dramage =lructures gt locaiions of
ackverse. genlogieal conditions or where eanh 1|I||rg;:;?%|_ﬁ rm;a' Foundation teeatment design shall be
carried cul 10 such conditions may oot be udﬁ;‘?luﬁ:ﬁu dramage structures shall oot be fecaied
directly an the depraited beach. - ﬁ"n N g
6.1.3  Undergrownd Good dranapge H,:lﬁ" v "*-'Iﬁ‘l" be made of remfcreed concrete struckars, whech
shall be placed an a bedrock fm}g.'ﬂ ﬁ;ﬂ. ith sutficient beanmg capaciry. For oandergroond {lacd
ﬁ{ EREeeTing  eas j}!?%;ﬁ he gaken 1o meel the
regpuirements of the fn*.:ncl:ﬂlmi REINE CHpRCity. r },.*\"'-Q'
.16 Structural deag :

provisions in the cugy

drenimiige  =imctores e non=rock I'!El'r

3 T m’l‘i il conerete Mond |Ir.-|i||agu‘}§rfuﬂ’uw=c.:<luﬂI comply witly the relevin
'_n- stendurd  Desigm iry'-?',rrjf H-*'ﬁ"r*ur.:u.-_ Concrete Siructures SL1YL.
.-dl Le in accordance 1.'-.'|¥J.|r:1fw'uﬁliynn1 jrrowisions i the corrent industey
atarudard Specifis [.lq for J.i'r.':.!y'.'l of Myl ead :r red Sl.l I8 oend Specifraiions Jor Logd Design of
,':.I'mﬂ."rl q!ll.l'l urpc TH]L ROTT. .
6.1.7 49 %ﬁll‘lp mcastres shall Ly Laken Euﬁwu: tnudd=lices, Tamdsiides, trees amld other delins
1

that it

[ranage Tunsel Mi’g

s 1

b Tl dramage capacicy of the 1ailngs pomd.
6.2 Hydrological, hydraulic & flosd regolation caleulation

621 Fileod regolarion caleutannn of the ralings pond shail he in accordance with the fallowing
T T L o

1 It shall he caleulated according to the provineial hydrological maps er the very small catchment
area nethod recemmendel by the relevant departiments, Local hvdrologieal pararmeters shall e gsed
the caleelntion based on national uniferm formulae. Field {lood imvestiganon shell be performed o assist
vepifiearion of cogdifions peennt, Twe or moge methads shall be used tor calcalanion of the alings pond
al Cless Il orabove, preferably veang the recommended Tormulae in the provincial aydrologieal meps
ar seloering the fzrge valine,

2 When the mnenor waler surface arce of thepond 1= nol more than 805 ol the entire basm area,

satcilarion may be perlosmed according o land surfaze carchment {or the whole area. When the interior

waler surlace area ol the pord = larger than 135 el the entire Basin area, the area for waler surface
catchment and that tor land surface carchment shall be calculaved separately.

622 Ranfall duration shoall be 24h for the caleolsien af design flood level A shorter duration may

a'_.l:_.l_n.



also b wsod aller deranstration of ressonatalny
6.2.3  Calculation of Hood regulation storage cepacity shall comply with Article 3022 of this code.
6.4 The tepe and size ol 1ailing s drainage stroctures shall b designed based an hedraclic caleulnion

and flood regulation caleulotion, pnd 2hall meet few regime and food control safety requorements.

Hydeaulie maorel test-ahindd he carmed ot for vatifiration in case of extremely compfdlex llond dramnage

w

svalerm .
G.LS  The designes maxmoom Tlew wolosny of toe ool deinege ﬂrghm%ll ol exeeed e
allowible Tow velocity of the struciuce matenal

626 Flood regulation caleulation shall be caleulated using nrta-#.hul::'hcﬁ_‘ﬁnillmd preording o the

[ullosding Fartuli:

] | | A "; ——
F(Qt Qhar— iyt g o I,_v-;"a (6.2.6)
Where: Qe Qe—Nood miflaw ke pond at the start H%} e, O |HUII-:~'i.1.|I:'!'l:'I.| vime perodd (nsshs
i qr—flond drameage from the pond at rllht'_.fﬁ‘ﬂfl"ﬁd & of the conidered time perdod Tm'/s):
Ve, V—Mnel 4 arHEe in the EalH il Al |||-:' =1 .:vTH'?:l dalthe considered pime |_:-|'r||:-:| 'y

Ad—ibe corsaderod tme pericd Na
627 The duratian of dratong all the *'Iumd#.ﬁ:;n'}ﬁg tailings pond =hall not excesd 720,
6.2.8  Dechomeal dranage shall n':IL h}‘:;‘}cd [t the tailings pond. [

ﬁ- E'E.I.Iﬁl!llll‘l:'s for fleod r:!rmu Ny
631 The vype of '-'r'E||.I'_!' LI'.I LlIJ:I'L'-.- shall be dete rrrul:l!hﬂ ebrordmg o waler drainage amount,
Tercam eangditions ufTIn-'-"E'a ||Eﬁ el . and whetler or ng Thr#hummrr-e will 2erve as reclaimed witer
fneilitics, When l|1-"{q'iti |na|.:4" BITIONTE 1% Lurgm-%'ﬂ: tepee of dranege wells should be used;
when the watrg ti?‘iﬂ"l imnlm: & amall, wind \}?pg} amage wells nr chutes should e used
e %
the miner Lh arrteh e [l rarnage wells should meif \‘.\% thati L.5m,
H.3.2 ‘\b{u’:]n'ﬁn pit shall be st up at I|1ll'=;.l m ol the drmonage well, Absorption and seonr
W

stmures shall e adopted aec JIUIIIE% selual vombinons ol the positcons where the grade

PrEveEr 1
change poimds , tums end exiz ol dranage culvert pipes or tunne s

633 The wtermal beight of the dramege culvert pape er chure siould nor be less than 120

634 Uhe miemel beight of the dromege canrel shall not be fess than Loam. s '.n1.|.'m|=_| width shall
niost he fegs than 1.5m, and ars reinmom design gradient shoaild not be leas than 0,38

635 For rench-buried and Qa-huried oppes of deinuge culvert pipes, backill soil on beth gides
shall e rompacrted white the-top lilling shall he lonse with 8 deprh oot fess than o Foe emise-boeied
driimipe pipes, the ceracel loid cnothee top ol the culvert pipe shall be deternminegd with an addien:l
eocificient based on the depth of the covering tadings sand.

636 The =l diztance ol the draingge cuivert pepe hepwsean extensian oot or zettlement jomes zhall
be detcrmined areording to the tempereture and foundanon conditions, Dreinzge culven pipes built on
reark Bage shoald heczer op wathean extenzion ot every 1Om—20m ilistance-and. with & senlenrent
joini el every posiiion of litholopea) change or ol Drndge colvert prpes bl on non-rock base
shaled Bemer g with g settlement point ¢very dm—=8m distance, The joont gosition =hall Be protecisd
with rubber o plasic ) sealing belt, the depih of whech shall meet the requirements o nlernal end

extemal working water pressures. 1 the talings seepage would nor pollute the downstream



shearirient . reversed Diter cornectar may also e o=l for nonspresserized pipes, Sleeve shall always
be cquipped a1 joint postions. In sensonal frozen sol arez, the drainage culven pipe base sholl be sot
upr Below the depth of the frogen sml,

6.3.7 [ he outer wall of the dramage culvert pipe shell be conted with asphalt.

638 When the ek eotddinicn i Tavarahie i the tunnel and the water Spw veloeing o= within the

permissible Emit, wn-lined wmnel or combination of anchorege and shoteee il may also be

ermnplayed. y

6.3.9 Tlood drunage (acilities shall be plogged upon wrmminativn of »?R o Al plogping, salety
iy

shall be ensured far the pnrmun'em strupriureds downstream af aegment, the seepage

Atability =alery of embankinent vpsteeatn af the alugped sepm e solely of neachy dranage

7
“»
‘]ﬁ% easures shall he taken above the

il the hranch well. The plugging body

buildimgs.
A0 Llpon termination of service al the drainsge wel

well seat, on the well seat, at the inlet of the branch
should be of rigid strueture,and shall comply weirly vaml provisions i cuerent industry standard
Specdiication for Desipn of Tveranlic TH.'?H@ : s@ colugeing bocy shall net be seton the well

N




7 Closure design for tailings pond

r'x
700 Closere design shall be performed for tailings pond  that has rr’m"wﬂ he “desigmed ingl
ermbnnkment height and no longer heightens or expands, or thil has iunulﬂd fromm service in
pedvance without renching the designed embangment heighi.

T0.2  Ulgsure designe shall e performed on the bases ol Tully mh:ll.. any nonconfommity with

natenal provisions on vanous potential bazeeds and ﬂ‘i‘:ﬁﬁfﬂ 83 d enviromment protection m

E

. f"f"%

gl the poiential hazards m the closure

relaten o fahngs b:-u“ﬂ:i. ol al serviee,

783  Pructieal rectibesiion messures-shall by des

design. Design forus shall include the Tollowmga: = TL,..
1 Eecubcatios of dam body Dincluding stas TJ&:;"&

Eectilicatenn of tood drainage -'.ww#i ;
Becnulicaton of surmounding ¢y ﬁzk*%
Improvement of monmorin Hifies;
: 4 ST . %’K\
shull molude the followings: » K

i | bt rihg al the ]:|||1'|.1:|"i|. “r |-. 'Il:'r.l'"‘ll‘i'.‘il.lr\ll‘:‘i “hll '|'||; Lk in i hiisris

Apol, =sa that the stabilin er\r/

stabihty ol the dam
corla) i My
.-sﬁ-j% W
2 Reculy %Iap*t. fructure or guliy on q%a L

3 _ﬂlﬁr’wm ; age diteh and earth nmﬂ" dx.rr on the dam surface nr vegeratican greening .

Al 'b*;‘f[,ﬂ chy monitermg feilires, T
7.0.5 ! Lfieation of the food dramage sestermn shall inchade the follpwngs:

moB s

Management reguirements
T.0.4  Hectificalion of talin

'I Tz |!5-!|||:|- it
mev meel the requirements of this

1 Flunl vortteol cagioanty afler olosume of the Galngs possd  shall oroeet e Dood control

requircments specified in this code. U the food control copacity @ insufficient, measures shall be taken

auch esancreazing the. flood cegulanion starage capacity or construction of additonal drsnage avatems.
and when necessary, edditional permenent spalleavs.

2 When the ortginal dianage tacilities may nor meet the stmctioeal strength eeguirementa or are
DLadly damaged, 0 shall be remlorced; 17 necessary, sew peonanent dromgge Gobies shall D

conatrnened. moanwhite. the ongmal deainage farilines shall be plogged,

FUEE



8 Tailings extraction

W
L)

. ; : . oy F

0.1 Geologieal servey shall Be carred oo oo the resources m order 1o l%k\;‘hr.' tlings for
recrmeentration. Extraction and  reconcenteation - shat be carmed oo -:JnI]r' Algr fonbirming  the
worthiness for doing sooand readiness of luilings slomage e, rﬂlT‘thd'l?rI%f_lﬂhuf[_‘L ol Latlings shall

not be carfied out simultanecosly o the same talings pond.

B0.2  [Dresipn ol tnbungs exieacticn ssall b accordance with ll% g l'l:l.|'|.IITl:'“ILI1'|4'
izhle;

I The extractien method shall be technicslly reason 1h_l,f'fna o
2 Ensure the safery of the talings pond and I]wﬂq\g ;!:{I meluahiliy af the enviranmental
profeeion facilioes theoughout the exmacton process, A
B0 Tailings exrraction shonld he carried our I'I'.r‘!.'__ il I:I'T!'t'lhl'lﬂfl‘ [rom cemter of the pond 1o the
surrvunding and from top 1o botlem lever h]ﬁ._L._l#LF.—-fﬂl ps exlracticn rom wpsircam wel dischargee
tailings pond shall not proceed trom emh.mkz:.li‘gp_‘gﬂm ids the center of the pond

B.0.4  The class o the wilings por ,&mrﬁ?&f
QE '-.

Atorage capacity and dam height | widedr i Article 3.3 of ths n:u he fleod control - stendard
during exteactian shall Be determine "ﬁ&g}d'{m o Article 50101 af %hl‘ fary free height
amd beach widih of d::nnﬁilﬂ:li::l; i shall be deterrmined aecor |n ta Seation 4.2 of this code.

$.0.5 Stability of the '

rictan shill be determned accordiag 1o the whibe

:uiiﬁf -:'|||r|r|_|_l| l.-':I-.1r:'|-:-'ii-.:|I| &l 'I':llf n-'-::||I|1'|.ﬂr||1_-I|!1 i Seciion 44 ol ths
'!.. : o f

code, The minimur ‘i'gj.l'_"l_'r' agminst - sldmg :'él.* ﬁu:r_'[""ut.lm cuuscd by exteaction may be

determined |tf1:9|;5_ﬁ:-r}?'1 W cienmETances ahd se I@}@wlle values prowvided in Fahie 4.4.1-2 of

this eodde, A i

BOG F Imdﬁﬁmlhﬁ% facilities shall be n ||lmﬁk;§rm tailings extracrion, the duranon of dreintng &l
the Tl fi |._t,|".' 1] frrgs pongd shall not e ﬁ:{-;':?\tk%ﬁ

%‘Uh"" within 15m range from any rlrmnu:,r well . dreinage chowe, deainage colvert or other
Fitaliloes ||?<th: nlings poncd shall pol e exiracted siechamoally oz excavator ot anle sisnoally or
using a wiler gun or wit cxsraction methed while measures shall be taken to protect and prevent the
bloeking of the cogimel flonddrmmage Tacilines.

8.0.7 [ ailings extraction dessgnoshall melude the following man clements:

1 Tzilings exreaction scale and total amannr;

2 Plannmg wnd seguence ol exracion , incloding exiracnon echnologies . ransporiaion
mcthedls, coquipment configueatmn., disposal of discharged milings after exraction and atlizetien &and
protecion ol eriginel Tacilities,

3 Hwabaliey mnalveis end salety measures for the slope of the tailings dam and the exteachion slope
i1 the pond dering extracticds;

4  Flood control standards, flocd regulacion calculation and {lood contrel safety measures of the
terhings pand domng extractinn:

5 Momitomng Facilites i che tailings pone doring exteastion:

6 Eectilicatimn and rectamanion plan of the tailings pond wpon camplencen of exiracton,

.

[

-]
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9  Reclaimed water of tailings pond

0.0 Eabo of melomed water of the tailmgg pond  shell e |J-l'|umiqﬁr%JEL-hc'nsik'c:I].I in

combination with the reelaimed water in the whole pencessing plant area, the eliifed water shall be

v | ye . f
rectinmed from the taitings,
B T
9.0.2  SAmount of reclaimed water shall be determined through water :-un'a:nrﬁ_rr*fmjr.nct: bised on water
A |

cilabe . evpporation aid Joss ol seepepe woler on the prémise -'l{-z-u_ﬁq_m'!ﬁ-ﬁ]:;: cesipghied puarasiens ralio
of reclaimed warer, The desygned guarantes raoo of rt:&:l‘ﬂ_{{luf{%&nql1nll bo the comsitent with
designed guarantes ratoeal Tresh water soorces, When r.'dtl'ﬂh’.ﬁq'r‘mgl f;?l"':lih'-l_ﬂrl, the designed guaranies
raticr ol rmnfell skall be comsistent with the rl-:'ﬁigq;:'«ﬂ_ ;:,rlir"r@;‘rh,-; radier o revlamed water from e
tailings pood, The designed Tregqueney of I-'.-'F.||-:'l|‘:-|:;;|:ﬂ‘_l...hh_€..“- -\.‘:I':-I:'I.rl.:.‘i-|'ll':lll| 1 the destgned guarantes ragig
af reclumed waler [rom the tailings pond. L‘L_I_E;:;JI;EII H-ga].-‘&ﬂ:‘ wler iy be estinated based oo thickness
al water Ioas lavers listed according to ﬂ-w.ﬂ{&‘.ﬂ?:'::.}pj?l m Table 90,2 The losses of seepage weter
fratm duwm body . dom fouondztion, !."LEHJ;: hﬂﬁ'ﬁ L_E;Jd aivnp the banks shall be caleulated separately oz
tailings ponds of special tn;mmrmﬁe“.}ﬂﬁ-ﬁrﬁl condinicnzg.

r:-..
. ke 'r.h%
Table 9.1.2 H_h}ﬂ&’ufﬂlbﬂr]ms]m-urnuI.mllrﬂf.pﬁ!_d' 0

WE ] ,1‘_.5‘ b
1 wdrogenligeal cond s ‘r'ﬂ{ rr i
P L
. ' d & ¥ E
kit Foe oy Py b ":? . , e ﬂ}' .-—""'
Slight permeskiligy bt g <Lt | L -f ol
.‘,.'\— L - ..-'.'_.J.. - i
[ . LS e D
-uld-:'-\.ﬁ -l-.|:r:f:'nr|.1h||||l 1\\ ‘--;,;;_ W.ll [ PR ]
S & il | !
KN . AN
Epmle E‘l'lll i -\.:Th:lll:f‘i pre v s slralesn @ ol wepie 1= i:' ':.. . | L2 (BB o K LT
l:..'l: [ i/ — L

903 1‘1,:],;&?%;*I.m rectimed water Trom the 15:?1}':3;.& pend shall taxe (ol advantage of the parentnl
ETECEY uleter in the pond. Static pressure water reclamatzon shell be adopred o the conditions
permit. Reclamanon nsiag rramway olley or storage hoat pump statnms shoold be adopted for tailings
pesticd with hugh dam, hogh mechaimed care wnd high reguarement on balance v well as Tor snlings pomds
with zhisrt sireface frozen penod.

904 Rechmed water pump stncon shoold e designed woath solfflicient redundancy

9.0.5 The distance from the water taking spot i the pond (e the water boundary of deposited beach
shall nar be less than the required length for water settlerment and clarification threugheot the service
life of the tailings pond. The distance required for water settlement and clandication shell be
derammuined accarding 1o fiald meazuremen data of sammilar railings pends ar calenlanion.

Y6 The sterage lenk for reclaimed water should not be less than sapply of reclaimed sater fur g
duration ol Ah—h in case of medivm er small sized processing plants and nor be Tess than Th—3h in

case of large steed processisg plasts,

a'_.lan.



1 Thickening of tailings slurry

LT When il @ recuored (o reelaim weler inthe provessing plent area or ing @ ponceniralim

of tallngs shurey for delivery &fter technical and econnmie eomparisnn ., ||'|l.' tailihgs Blurry shall be
thickessed, For dry tailisgs discharged , the Galings sy oy be thicken qﬁwl anied then deseatered

a2 The desspn of tadings thickaning shall meet the requizeme -r.-{:h-.'ﬁ H?I?ﬂu" matter gonent ol
averflow reclained witer Lthe waler quality requirements of héul;ﬁ Wigl croiniyg process 1, the

requicements of tmlimgs concentration for delovvers and rht_gﬂ;nh of allawahle =ohd [nad of the

g

Thickener, For iy talings di:-:".'mrgr-:ﬂ: the Tequire mieEnTs frﬁx‘lw qu-:! dewarerng shall afsa he met,
gl be decermined by such faciors as

s, preperty, leed soncenteation and disc h:wm -hr'mnn of tailings of the prosessmg plant &nd

W03 The ivpe. sprotfication and gquentily of ke

lopegranbue condition, Ztendby theckener rnw h’q;"' . The sate may be reserved when the mine
has & potential to he enlarged.

ot
L The area regquired for 1.]11!.1:-:‘2&;4:[ %Jiﬁ-ﬂ[[lp]‘ﬁht‘r“ll'tl'.’ cetermined based an the suspended

matter content m the oeertlow wat e concenteanon, the ellaWable solid load requremnents,

statie serlement tesl or 11'-.'nhmlu - i Lest ol the repress inps samples . e o aetoal

aperation deta of smilar In||1 ?ﬂ( wenleation or by calewlal |&v|.)hl: t'h{u

'.l.'|1||r'|1|"|||'||.:-'.-.-|l|[g l::-r\-cl'l."-ll'l-wh*-: _.f

"'H__JI.L{I: ner shall be celeul u{!’E'l..rd‘ri';flu 155 PROCCSSILE CRpAacily por unil

om shall be mosccordanes

1 The aren

areq, Tha area mai.h-é

Whore s \;.\]:mu of thickamer (m™);

sulick st Ted 10 thickeser £070 3

i .i|1w| accodimg 1o the hhq;?u.h iilas:

il ¥
ﬁ | {L004<1)

rd
AawA N

Ix,
—processing capacily per wait aren [C0Ad ) m L oo may be selected based on industral test.
statie sertlerent fest or dynare settlement teat; of na test data s available, 10 may he
sedeeled based on the actunl produston imdex of seenilar processing plants:
¥ —diarmeter of thieckener Cmd,
2 The arca regquired: lor thickener shall Te celeniated socordng o the selllmg velociy ol the
largese particle in the everfiow. The ares may be caleolared aceording to the following formulas:

. lh'..l:_-':'r. ﬂ?gjk:

N RN A

T EG Ak
t—545(g, 1)a" {10.044)
i L:':#:i[i-ﬂf.'l [ S ey
T T [ TS5

Where orp—ralio of wiler weightl and solid weight in the ailings sturey before thickemng (waier-solid
Patis )

. 25



sy owaler-=olid catio ol tathnps sloreealiee tickening

& —tlucturtion coofficient of weilings quantity, &=1.05—1.21;

E-—effectve ared coeffcient of thickener, & 085085,

u, —free setthing velocity of the langess particlein the cverflow tmmSs), somuoy be seauired by test.
.44}

1 tesrdata iz available, it may be calenlated accordingraFormiilal
a.—watler density (15m' ) 1.,%
gy —tailings density (1/m'1: S

el ==the lwrgesl wilings particie dumeter alloeeed oo Che overllow ﬁ{\l%ﬁ?i‘giti]{ngs o —0 G kroem—

CLEESmTE; F X
& averllow quanity of thickener CmeSsl; ﬁ\% P

a—upward flow velooiy of thickener tmmi/sl. o 7
ﬂ'iﬁ’iﬁg%’nnminhn with the processing plant

amd tatiings fembtics, and 0 shall feetare compac "ﬁrr.uh

S The arrangement of thickener shall be determi
int. shor line, small quantimes and
sanverient managerment, The mailings rhicke nmf'ﬂiﬁr |rh 'i1-||||im-mc-r:r.~'- an waner reclaimed inorhe
processing plant arca shail b lacoed o l"lt.-ﬂil.r.'l'_{ ;‘-’Tﬁml prei. dnd the thivkeming system al dry
tallings discharged shall he determined=as u@g& ta the actunl siuation, The large thickener.
expeciilly those locatsd i cold area, ﬂ lﬂ‘%mdilplt'd by sezm-undergroend amungemenl,

106 In probable freezing area. .-U%'I.E"H&ﬁlﬂ}l‘ ral traction thickener o (
frecamng measnres shafl he 1:‘:-:I|.:-E,L| 0
arcaand heating fasiines *—hua tabllshed. r
1T The Teed ;uju'ﬂ,’\:%.‘ al thickener shall T in:.f:i%lﬁ:-n thie trisa, with The =idewalk no
L ! i arid sl ty protociion rI'IL’%EIJFjl.."‘.-'fhl'Id I be mken, The drws gratng shall be

less than G.&m wide
atnllad an front ﬂbﬂ'uﬂ- ] !'“ it and the clear d.-lan%%h ' pridls should Te T 5mm—25min.
LiLinE lhi:__i -t of the overflow 1.-_mlr. ulrﬁ."‘ ;’u.mund the thickener shall be detsrmmuned by

hyelranlig ni't The width of the -:n'-.'-?rflrrm{ I ot be less than (.2m.
/ uwl‘l'lm'r wetr may adopt the 'f-h-:lr -

rg“n:l arifice, &nd the unifnrm warer flow requirement shall be mes, 1 the diameter of the

r zhall be gear-driven. Anti-

plont boldimgs <hall he ickener in exiremiely cold

ested weir, the tmangalor wer, broad-crested weir

thickeser 4 cwmpratively lange or the Toundalion corahtac s poor, e Brogd=crested weme shoulil e
be used; and the adpsuable sharp-crested wer or mangular werr should be pdopoed, 16 the colimgs
slorry contans foam or Neating obects, the haffle shall e prowtided o Treng of the averflow weir, (1
necessary , weler spray doloaming or chemicel defloaming measures may be edopted.

I8 Thereshall be a1 least 2 discharge poets ar the hanom of the thickener, and douahle vaives shall
b provided to the discharge ports, The cone base at the Bottom of the thickener shall be provided with
A warer pipe for cleaning, with the water pressurs na less than 300kPa. Tise flexible weterproaf wall
Tiashiaeng shill G mstalled al the place where twe discharpe pipe passes thraugh the wildl

1l T he elear beight of the bottom passageway should not be lower than 2.2m, the sidewetk widdh
shauld not L leasTmn 0.7 e, Bide drmage ditch shill he presaded within the gassage, The lope i the
veriical end horizontal directions of the grade level shall be no less than 12, There shall be safery
lighting and ventilation requsremenrs withap the passz geway. [T1he natura] ventilation cerurenment may
nel b met, mechamical ventlaton shall be prosided.

A2 The ovesioad alarm, Smit switeh lor vaising rake tonth and necesaary protection deviee shall he
pruvided  for the comman thickesier, The metenng and test instroments shall ke oestalled when
. 30



necessary. The high elfictency thivkener and the deep cone paste thickesier shadl be equipped . vk
‘automatic  monitormg  facilities including  the self<crculeton shear pump.  woegque  transdicer.
digplocement translocer, autematic rake Hftong mechanizm,  Moccokanien sone Beight monianng .

nnderflow concentration montonng ond frequency conversion control of onderfiow pump according to

the requirements of #quipmenr,
1013 The sefewy and lighting facilities shall be provided for the pars of kener reguitng
opration &nd averbanl. s

10034 The high-efhcient thickener and deep cone paste thickener bhﬁ

ruvided with [loccalant

it

prepasation and additon facilities. The type and addition amaoune
test according 9 pH value and material properties of toilings ),
dome gt two or more pomts or &t one point, which shall be d&_ﬁl‘min

7Y

AR
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11  Delivery of tailings slurry

1.1 General requirements ﬁ&
1111 The bydraulic delivery of wet tailings may ndopt gravity fiow wighout pre$sure, gravicy flow
undler state pressure and pressorzed delvery or the combonation of 1he .rﬂﬂgﬁruu it to fopograph

condittons. ke dey tashngs should be transparted by tape or 1r|_'rl|:

11.1.2 The selecnon and design ool the route for railings dq{: F .urul channel shall he an
avcondumoe with the mllewing requiremens: 1.0;5'

sh i e Wi » EENIER 0 iyl ] : IARIeA AN Peginme ory rhe
I Tt skall he m line with the neral layont reag e s *ar}n"n amies &ndd eegiems whern e

ol passes through; "'t.;,

The gravity Hlow or local graviey flow ~.h-::-r.'|:l1:[-|.ﬁ={[q|m:h

Crecupation cf Brmlasd shall e aved rn ,th:bﬁt'll

4  The route shall be short and the nuuq.n"“u_}e}__jaa therork and structures shall be rominized:
5

LU

The mtersection angle of the | s vernical 2ecrion shall e decreagied and redoced. Ve

P
il area, sailway and "Qﬂﬁ?‘:‘
18 siles and Quoded aroas =$t§,d sde: [1 shall net pass through

shane proe scetan shoukd not he dew '%f'

6 T should nof pass threagh the

7 Bad enpgintenng [.,r*u-c%;

e, 55%

subsidence Lenllapse |
& It shall be -qui%'l-
| |

1
WANTENANTE, A 4:"1;. -

cwith explosion hazand and was r.lq-’::k-duir!1||inq area, Bre.
F Fi T |

puad | wealer souree und_ﬁlr_nﬁ-r sibply, ond ensy for construction and

e it tch the amount oftailings discharged By

1113 The E_liﬁ%ﬂ-rmul} of tailings pipe and o
the pmu;.'-:::a}piﬁ-np: 3 When the tailings ctlm%%:i different stages of the processing plant vary
greatlig s L1||,; pipehing = o techineeally .|||;T"|,i% wimcally reasonalile, two ormane prpelnes may
e luld%l&.ﬁth-

1L L4 The weight copeentranon of tailings alurry delivery of the large or mediom-sized processing
plants should not be less than 35% , which shall be determined by technical and economic
COMPATIAAN.

1L1LE  There may be po standby geavity Qow pipe ond channel withoot pressure, The gravity Tlow
delivery pipe under stane pressure and the pressunzed delivery pipe shoold adope the wear-reaisung
prpes il fEtoags o the standbee pigee shoold De proscaded for tilings sburme watd large abeasiveness,
1L16  The emergency labmps discaarge valve and tank should be provided as the lowest place ot the
defivery pipe.

LLLT Il the tethegs slurry m the delivery pipe and chennel io cold aresd should be frozen according to

thermal caleulation, anli-freezing mezsares shall be 1aken.
11.2 Hvdraolic caleolation

11231 A sall-svale s st of cebiops slory delivery shall e done, Tor mejor projects, if the
defivery diszance of tnlings 1= mare than 1okm or special sluery 5 delivered , the semi-industmal round-
pepe vest shall be condected inadiitci o the smonll-szale state tez1, The test= of tahngs slory delivery

ali‘il'n.



shall be cermied out o accordance with Appendis B of this code,

1122 The rhealogical parameters of tailings slurry shall be detcrmined by tests. 1 measured datn s
pnavailable, the rheclogical pammeters Jor reference may be caleoined occording 10 the relevant
empincal formula.

1L23 The neeral low of failings slueey discharged by the peocessing |~Ia“§ he ealrnlarad

aecordmg ko the following forrmulas:

W { 1 5 <
=~ [ | 2 {11.2.3-1)
7T P } S ] ]
o
1= ¢ \ |
e L “/ {11.2.3-2)
Lw Y —y
Wierer G —hormal flos of talings slurey Cm' s 5); ¥ 4:)
A i Y. N
W —solid tnilings weight LeAd ) - ~

f—ratio ol water weight and aolid malgh int ||nﬁﬂ@;\ Larater-=nlid ratia):

i, —partacle densiby of wilings (0 me ) 5 'L"' B
o —waler denzity (1/m

'y~ wtighl concentration Irl-:'ll|lllp.".\1!,l 1-: eritials,
1L24  The fnrge Mow regulaing Eﬂbqf\. u nol be provided for tailings sleery debvery o the

flow shall be the mormal fow - aocertEy range of Tl Tian, When the processing
. & 5 i .
tat o the fluctuation e “dbivery flow may be token

e

plent process may not provide acect
as L T0N. 1,

11.25  The cnucal Vﬁ T antd Triction loss of (el shirry delivery shall be determined ,
which mmay be doti

sefing to relivant 1R515 ¢ Eﬁl-: ﬂ'ﬂlrfl‘l'i'-'.-lrl' the relevant ermpirical formats

1;1-'.'1'I|-;.'~ Tha desipgn «hal pre rediabde . tes) data, empimcal Jata,

1 npilirun—n data ol nlm:!Fry%K anr] then determined alter comprehensive
iy i, ‘uﬂ\
e o

11. f{iﬁ ;jJ]-::'I-raul c caleulation of pipe Hﬂ d'_'.- of tailings slorry, the entical dinmeter 12, and
I, sl L b rhecked sned celentsred secording to Q.. and G, respertively, s the appropnate

accurehing Lo Ih-:. ,.qi!u

caleulation

fg\:

standard pipe diameter £5 shall he selected ond meanwhabe be moaccordanee with the Tollowing
PEO P TS:
1 When caleulaing tee Incizos loss, the value of Dow amd prpe dwmeter shll beoan sceordance
with the followmg provisians:
1IWhen D20k, the Dow shall ke 0., the pipe dizmeter shall ke By
21When L0213, .., the Haw shall take €}, the prpe diarceter shall talea 12,
3When D =TI caleulare with Qu, and Dand Quoand 1) orespectively. 1ake
whichever s langer,
2 Tnibe hedmalic caleolation of ooen channe] delivery ol 1ailings slureye, ke QL as the Tlow
vabue fercaloulaton of e os section end take Q) for caloalation of [etion less.
3 The safery coeflicient of the design tricoien losaot pipe delvery and open channet delrvery shall
1eke 1 1—1.2,
ILET  The maximum design fullness of gravity flow pipe for deliversy of tailings slurcy may be

determined according te thase speeified in Tahle 11.2.7,

1 JH_..



Tuhle 1127 Maximum design Dallmess of gravity Mew pipe for delivery of wilings sherey

g a1 | W inh e e Lullnss
15— (AT
kL B LR .
r -__ T
bl i R ] 01,7 W
i 1\"",- ‘:‘u‘
i =
= LiiHI Wl 0
| J

11.28  The eross secuon of open chaonel Jor delvery uof L<|:||.n|.- "E-I.L%TF’nsuw be rectamgulor,
trapezowdal or U-shaped, and the sunimum wadih ot the chnnnrhhu_’t‘bgm Hl'rl‘;;JJd be (O 2m. The water
free beent of gravity-How ok shoald be wothin the range of U,?r’ﬁ"lg'{"“#ﬂi The lagpe secten ond rge
flow rate should take the larger one while the small m:*u'rlgn H'I]'li:-"ﬁ;p'lﬂr*- jl'mlt' ratc should take the staalicer
ang, The free Breight ol cormer or reducing slope qu._'r |'¥. 1@71:}1‘?::"-:| Appropraiely by experience or

calcalation, - _:r ,"r.x_‘h LY

11.29  The mazimym design Oow rate lor Iﬁrlu'ﬂg&ﬂm‘:w delivery by gravite Mow cpen clannel .
provity o pipe under sialic pressyne u:dwfﬂfpumﬂd prpeshould ot exceed 13wmes thet of the

entieal flow rate. and the minamum design i r'r'?ﬁ‘ shenld not be less than 1.0m /5,
a:- o
‘H
.
1[ Tu ,F:Pl! and ¢hanmel laying 35. My

%

11,131 The tal |||g1: [||[:-|*- ||||l,' Ejli: ||,_||: } I.||||I ]_l.':rl'|_1_, bl ar ]ulrlluT‘ﬂI,:hﬁ:ru]s“r. This Loy IS sthisi e
slurry pipe shall be hum_[J .Jn&i._[gr?u ned, wnd the gravi -.-[Icm ab I.HH-L.I oot tailimgrs 2lurry should be open-
lawl, 17 thie It Tl E”E::‘;ﬁi i ||i-:|-li'iu| | has adlverse |||.E:-.|-:_'|g |:-|| #rml;;pn-r.-um” ar BNV EnT 0T e I lii

land wnderground in * fch or PHSSATEWERY , drd*imq_ pﬁ_le may be added [or the gravite-llow
channel. The 1'11'11j'r$ll T fagie bridge should be 1-:'|DM-:'|"'l.?hF'I1‘:I‘F|E pipe passes Theough the mountun wikh
complex geol rﬂ’g&rfﬂ“ I.ﬁuh[lt:—nf. andl lorge luauw@ﬁﬁm
11.3.2 ijg.ﬂu Flll]E angle of plane of the gmtu 1#-"#411.'-.' "nannrl should not he greater than G0° . and
channg -;-g&'l v developed oo curve, the nlduﬁt of the curve ghell ne be Tess than Stimes of the

channel mJ"“:flh When the angle w8 larger than 607 0 or if it s not Jarger than 607 but it may not be
Aleveloped inmo curve doe Lo termen limitz . the termg sigle well oy beused; iF there s head . the
drop well may be pscd. The elbow at the pipe angle shoold not be greater then 457 . when the furming
angle s amalls wmay beadjusred by 1he joint deflection,
11.3.3  The minimem bending radioz of on-zsie cold-forming bend shall be in accordance with the
nllerimg senuirements:

1 [or the prpe docneter bess Gaan or equel @0 300w, She momeenen benchog radins shall ot be
less than TEGimes of the outer diameter of the pipe:;

2 Toridie prpe diameter of 300mm, e matemonn besdiog radios shall pet e less than 21 es of
the outer diameter of the pize:

3 Forthe pepre thametes ol L00mm . the moaneEmgm |||;-r||:|ir'|g b whisll wor b lese than 24 times of
the outer dismeserof the pipe:

4 Forrhe pepe dismetes ol ERGmr o the rooremnd hendang eadings sball net he less than 271mes of
the outer dismeter of the pipe:

g Far the |.l|||l.: diamoter less than or E:||||F.! " ﬁr:":lﬂ'll'l'l. ENE TTHNsmum |.‘:r|"|'||‘|i"‘-|.g r.'|l.4.|u.‘- ahall nor b



Fesss thasn 300naes el the auler diaenetes of the pipe;
6 The straght pipe section no less than 2melong should be provided at both ends of the bend.
1134 When the gravity-fow channel 2 connected with the mpe, the comnecticn well shonld be
provided,

1135 The width of subgrade soface of pipe and channel shall he |‘|-."r|'-rl'|'||l'|-P-:'J ﬁi‘-:'ﬁr-rl gt facnes
v lnding the size ol s section, the disiance beoween s outer wallsand the &l:.l‘ﬂE_L betwesn its ouler
wall and the cirbe, and the wodth of the sidewsallk or the simple lare and so_ forh, hy -:\:I*.HT'H herween
the outer wallsof e pipe and channed sball st Te less than 3 4m, 2ne (hie ?ﬁu'u anl the coter wiill
tor the rorb shiell nnt he less than 0.4m and the wadthoof the =id L'!'-'Flk H?{;lft it 3 '}ztu]'n—[ A,

1136 The dramage af subgrode of pipe and channel shall adepyd Hq.,r r.||ll.|1 ol oone =ide ur hath
sudes according to topography and n:*n,r{mn:n:rmp,r goalogieal n;_:;m:l b G“h;"ﬂ subgrade surface shall hove

tlrﬂlﬂ.lgr diieh o the direction of 2% transverse s sloape, Tl"r Iﬂngm!ﬂ'.l hgll grachent al dramage ditch sha®

b the same as chat of the subgrade, 'i,l 7""' "*::'
I!JT The slope oo of subgrade cutiing may l’!['ﬁ--[!r rjjun:-ufmn.ufrll-:.; 1 the engimeering. geclogical
awvestigation report or Teble 1127, .—k'_, b

It there & geoundwater in slope, the '-‘ﬁh'lkt‘ rati ghall be deterrmmned secording 1o stabiling

catculaton, snd dramage Lacilites :f-luu]._ltu-[.l:&uﬁll_fﬂ.
Tablg 11,2,7 ﬁh "'n‘th nhlh:mﬂr cutging For pip: lﬂﬂﬂﬂﬂ

P Tige hl | 4 ||||1|E’k\|.ll.l"'ll:| !"\.Il:|||-'h::|:ltﬁmiq.lt_"e TR RIITE
I S Y
L |FI.E}ﬂ‘gh..l ?".U:' ‘:; 15y 1Hi—L:15
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L3R The slope ranin of the embankment for pups and channel may he detamuned according to the
physicel and mechanical properies of Glhags and embankment height. For maderately dense rock and
anil, it mray he derermined by Tahle 11.3.8.

Tuble 1128 Shope rutin of the embankment Fer pipe ond chunnel

By Tvpees od i and ail slope azight [my Slape main
| U ohesive =ail EF L0 1.735
] Eimcdly wnls ponrse danil i8] inaadmit! =ainl k3 175
it Lepavrelly snil are ol sl g L [
| [Eiaaily wemthenad nock LB 115
0 W thimng=r sty vk - 1:1

The lope ratia of the Tooded part af embankment shall teke 1= 2, and <lepe reindfereement ansd

proteetion measures shall he taken when necessary.
4 JS -



1139 The pipe spanning or crossmp bighway and ratbeay shall b accerdance with the following
T LIECTNE LS,

I Thespproval feam relevant aotbonties shall he acquire;

2 When crossing, the existing bndge and culvert shall be csed gt frst, When the existing brdge
and viilver are nat available, the special culvert or bushing shall be provided; P 4

3 Thermibway orhighw ey shoold be verteally crossed, A
1L3.0 When the delivery pipe and channel s designed o cmss nver, th i’:?ﬁg«

R ER VTR il
shall be i aceordance with ".Fr

.
I The approval feam relevant aptbartes shall be aequered; .%.& | ﬁ#f

D

11311 The hind dhiteh for baeng talimgs e hvery pe ‘ql; L.h%n—-}-ﬂﬂll hi destgmed 10 b aceessible

ronaccessible ercordmg o the prpe and channel dg; .%‘mlcn-u::n' regquirements, The sulewalk
wihth ol the maceessible Bind diehoshall non b 'i"t&d'h{"

Loz, When i mtersecis with ether undergrs !g. ﬁh} the becel hegeht mey be bowered 10 1. 2m0
The clear distance hetween the dirch “'HMHH.T%‘BH:E wall amd that between pipe walls shall nar be
b

less than (L3 For long aceessible Bl uj:‘pll'fl.

2 The ovier should be verteally crossed, ﬁ\%
3 When erossing river, the existing beidge should be uqm‘.

i owith the clear |'|1'|g|'|‘ ol na Jess than

v ventilation mepsures shall e taken,

11.3.12  The section of tennel for, iI:lil:ll ngs deitvery npe and ch | zhall be inaecordance with
the Tellowing reguirements inclodin Wluln secrion requined I'{'Ilé,:w;\ i, sidewalk o width na
less than 3.85m. chear he i.ﬁl.‘l.la'I;F 5 thhn 18m, clear distange Jﬁﬁp'-r_ ¢ turnel wall and the pipe
wall @ined thal hetw e |g§phaﬂﬂ-}nﬁ leas Thas 0.5, # _.1.

11.3.13 When lhl:.g,. :

energy (issiparicn e
-r, »

the steep alu % -:"ﬂl*rrl of pressure |'.II|'..-L|L'I'I:I.‘ M t'EMI"I-:.H:HL energy diszipption measures nelugdog

chelope 1o lecpe, |J'|-qI ﬁm,u{n efravity-flow channel shall take loeal

'-|:!|r'|-:"||:||:|1l'|g artilecial Iﬁ”@?ﬂ)ﬂ%ﬂ sirmgle o multi-level head drap along

mnllrmgurlw [ erer &nd INCrease nn stance along the steep slope and single-orifice ar

ol 14 fh; lion Ting pipe wned Ho farth 3«-, \
11.3.1 the tailings pipeline requiring no 4 mp-lx'lng whon the pump shuts down, s laying slope

shall na 1.Il:' farger than the ghide slape ol talugs parbcles tn the pipes Tor those requimme eooplyng ., Thie
laying slope should not be less than the calculated hydraulic gradient of the wunlings slurey; (or those
with lawing slope ot reaching the calcolared hydrulic gradient, the ppe cleaning measures shall he
teken.

11315 The dumeter of Veshaped pipe section of ralings delivers pipeling shall nor exeeed rthe
erieal dameter, The cmergency tailings dischargng valve and emoergency ank should be provided a
the lowest place: The operai:nn ol tailings discharging valve may be contrclled manoally o
automalicaly e required

11346 For the falmgs delivery pipe and channel with leng length and lasge cross-section.  the
comimen simple lane shall Be built dor the constrocnon and paintenanse of talings pump staien nd
leilings pord {dam 1.

11.317 The distance hetween tahmgs discharging Braveh pipes an the dame erest shioid he Sm—
Lam, The som ol sccuon arces of Gilings discharging branch pipes shall be 1 Aomes—2 Climes larger
than the section area of the main pipe. At the beginring ol teilings disctarging . the wailings discharging
brunch pepes sholl be extended oot upsiream of tulings dam heel, Fer the long tolings cam, the

1 J'FI‘"



lathngs shurmey valve shail Beoadupted o doade the main pipe nbe several séecnons and Gilings

discharging shall be done by section and area.
114  Pipe and chonnel matercial and aecessory device

10401 The pipe with the aperaning pressire above TEMPa. Veshaped pipe anrl:ﬂ'!‘ T_lmﬂhﬂ-rl prpeand
laenl pipe with special réguirements of the Galings storey pipe should adopt the om-resislant and
high=strongrh sreel pipe ar the compositg pipe with corrosion -resistan IJumH -'Fnﬂ;!rln pipe with the
aprrating prossure oo more thin LadPa, TIDPE pipe. ULTDTPE pip :lgﬁwlun pipe nieeting the
pressure reguirements miy be adopted. The talings discharging pi |:|g_.|;tm 1l H.B}m should adeopt the =teel
prpeor plastic pope, The grovary-low tank tey adaopt the conc l:'Hu'H IHJIJF’.‘II.’U:":I poncrele slruciures
nnd =a forth, The clevaced tlome may adopt the steel L-Trucruﬁg,ﬁn '-‘.ru:'h..',_"}

11.4.2  The thngs slorey pepe and channel shall be des rﬂn}u-: ring laver or liner, The gravite-
Tow channel mey edopl the conerete channel wall u.'ijh"«’g-_'-'-;: Aver, cemient morar fEyer or wearnhlc
liner; the pressore ppe may hi provided wirh F.ﬂd[lrﬁ:_;l[_&b” .ﬁlil"kr'll"'ﬁ:‘ for wearing or lineyd with ather
wenr-resslant malerials. e

11.43  The steel pipe may be m|1n|h:"rp:-a=l:.'-.'.-*\;p ii'.clr;‘:ﬁ and Hanged quack couplers or eouplers which
may. be easily disassembled and assem Lk.lpd _'Eq Aplestie pipe may adopt hot melt connecton or Baoge
COnneCton. Q‘\, ; "_’f-

144 Therailings pips ap 1'I1-|ﬁ|f‘159?1,|;11w‘w%131.r[|: arul the pipe 1@ !m'llt' plaged on the sleeper,
Ihe slecper may he pre hl!nﬁr cd with ronereie, with the E“ll!"i:E.. h?’fghl of no less than ©.2m: the
-:1:-:11:1n| r Ll een 'ill‘l-'lgf ﬂfj\zz' e “r"rllllt'l_l .||_l:|:-1'|::||||i.__ u‘!’%ﬁua"l. |t""|"|] wall thckiness andd E:-|'|||.'

dhinmeter of the pipe ——

1145 Forthe H:)ﬁh}};}ﬂ‘ thrgh the stee) -=tInE:- (“hl'lugz:?“yl andd downhill zection with lange height
ar the nunzch'l -r, Lhrusl calculation ==.hLL ? Sccording Lo temperature, pipe meterial
tailings '--”H:r ?i'h;,\ S CPETATING [IeSELIE- m:""ﬁhl: A ||'1|a and the fixed stroorures and piers shall he
'FI'IIH-I"’:E.LI"““% ‘-h

II.-'.‘I-.ﬁ"I'.“ hefumbir and loeation of the extension joints of the npen-laid pipe shall be deermined by
calculation accurding o the Gctors mcludimg e local temperioure illerenoe . ppe armsnzerneil,
interface connection mode and strength and =o lorth. The locations of adjacent extension jomnts on two
pacllel prpes shall adopt the staggered arrangement. The extensicn joant zhall he provided herwsen
twor fixed points, The extension jomi mey net be provided when using the quick coupling or other
MEASIES IO aOmMpensate the @ X1en3nm ATRGInT.

1L4.7  The specl walve for tathags sl with pood corrosion reststance shall beoprovided o the
tailings pape and pump staton, and the valve for clege water shall not he adopted.

1148 The exhavst device shall e provaded ot the olvows uphilno poeint of the lings shery prpe,
1149  Corrosion prevention measures shall be raken on the cuter surlace of steel pipe and steel pipe
firrings,

1L&A0  The sempling & metering device and drgin grating may be provided neer the starting poimnt or
At the appropriate poition ol the delivery: pipe ol ckannel az reqiered. The elear disiance hierwesen
prigde should be [hmm—25mer, and the otab area of the prid spacing <hould nol be bess than

L. atimes—2.0imes of the flow cross sectaon of the pe @nd ghannel.



12 Tailings slurry pump station

120 General requirements

1211 The tailings alurry pump should adopt a senes ol products recommend %E suali; when

there are o vanety of pump tvpes 10 be selected . aptinged L|t'|l"I'III1II1"I'II"'I r_— e Davsed oo puis
performence parpmeters, wnit cost, procect myvestment and osceation En-'q‘lf.fnumt-.n.urn. and other
factors, Thesame tvpe of pomp shou’d e zelected for the same %rﬁ‘
121.2  The nomber of purnp #iation for whnge shoey _Q_g,#llr‘:ﬁnbyf be determimed by hydrmohe
ealealation esults under different operating: conditiona 3 r|'.1=4h1]:.k[ni |:||'1 iy types and techno-eronomie
verilication, [T ihe cguiprment perlormemce allows, the A B stition shall be reduced,
1.13 The delivery pump should be provided '-'.rgdn 1h}={i|urnw contrel deviee.
12,14 The location of the pump staticn *]m%r,.l tqﬁ“L‘Brl}m ceowith the [allowing regquirements:

1 hshould be designed 1o be on the m&hnd%jdhéx:c szive excavation shall be avouded;

2 Toshall be Ioeared an & stahle Tn 1ﬁ??:q

3 The grade fevel of pump *—qul?'l{“hlil e merne than (Lm h15th=-’[’a,§|_n the focd water level of St-

year eEtuen pericd, Tnospesial pases, :H T -::l|| ranlral meagures 1. "fl'&
4 Tt should b becated ia Lgl. rensawith favorable Lransporlak g,n [ls;
£ When the mal mng‘:?#'m fr stations are renquired, J-! Iﬁiﬁi’rmu ol intermediate pemp smatiaons

shall Be determined Ll!a -'Iﬂ.llt' pressure af the pu bﬁ .1:|:||] L 't pugraphic & pealogical conditions
and 1|.=|ru'-|:~:'|~‘tm|-.'J1:1ﬁ:l 1.'r.='|5k,|‘ Jpp.'-' end powrer aupplr Thn.'- pump statinn. The lasr stage pump

atation shall -I:HJ.lﬂ d in the rea which l|nrﬂ i :'lﬁ:ﬁ.' essive resitdual pressore of the erminal;

when |'=|:p-'|1'| codatic, the pipe scotinmn »I-n Jﬁ] cnahnp; acecleraied flow and the sirength of

.:|-;'|:'|'|I¢-|.r “"'!I:-"i '.||| Tiet piediieeeil ':
1@.

122 Slurry tank and clean water tank

12.2.1  Eech set Cunig) of pump should be provided with a separased taibng sturey tank. The volume
of slurry tank for the centnfogal slurry pump may adopt Tmin—&mun liftng sy amount; for the
postive desplocement pump, the Wmen hfing shoeey amount may Be adopted, The metizl slabon of
long-destanee: pipe delivery may adopt the shoery gmoune of no less than 8 littng, and moxing facilities
shall T provided, The volwine ol slorry tank osed o= e regalatics ot erergency lank shall e
enlarged appropriately.

12.2.2  The suetion inlet with slope et of 1:1—1 8 shall be provided at the battom of the slurey
tenk. The elecmic stiming device shall be provided in the high concentration slurry tank end large
capacry-aliey tank:

12.2.3  The sturey tank may Be imstilled ourdoor wich the sncimned ladder . nside ladder amd operzting
plarform with rafing.

12,24 The slurry ok shall be cguipped with the overflow pipe and s ischarge capacity shall be
determined according 1o the maximum shory fow. The overllow sleerr shall be introcuced inwe the
“liierpency tank

1 Jﬂ_n.



12.2.5  Tor thee tmilings delivery svsteme regquirsng witer Duesiing aod regulaten, the water supple pipe
shall be comnected to cach slurry tank of the first pump station . and the setting positicn for controlling
the valve shall be epzly cperable. The vilve shoehl be automatically contralled, Amilreese messures

shall be tuken for cutdoor water supply prpesan cold arcas.

1226 The flexihle waterpmal highings shall he provided ar the positions where®the anction pips of
ther glarry purmp pesses through the wall ol sloery ok A 4
1227 Tha dreain grating shall he preosaded im feant of the slarry tnk. F.!,:’ |I|:2ﬁﬂ|r|'. rispl arernant
pumgr. the safery sieve with the mesh sze of 2oeme—3men shall b provide hﬁlﬁht' itFLII:I:n ol slumy tank
and stireng chest. ?L]E}

1228 Forthe water isolation putiip. the separiied clein wil rHuJ Wmt'r supply ppe ehall be
nrovided. The volume of the elean water tank should H.dl'!_-E:_l:.ﬂ %'h mount of 10min ifong. Uhe
flow of the water supply pipe shall he SE—10% of thedfus shq{;?urnmmr within the umit fime; 1he
elean weier tank may be provided mdoor or ootdoor, &ned § ﬁwn funit ool pamnp should be prosadesd
with a one-lartice clean warer rank: Tl the clean w*.g{': "hq miore than twao lamices. the overow por

may be setat 3/4—4/5 oltotal heght of Lh:. ql:fi k.

1x3 Eqnlpmen{f@rﬂnn wid conligoration
12.3.1  The type selection of _ﬂllﬁgﬂr
design HE el @ailing <luery and the T A

normel low Lift, the leinfL?.u rrv pump shall operate w Ll.r)Lh-:

praampe saall meet the

e

grements of design tlow and

il Muctuation range of ging plant, Tnocase of the

clhicieney rumge. Inocase of

the |:Jg|l-.°-.| aitel lowiead q_.ﬂ'ulr T2 &hall CrsHITE =/ alé aird *-‘:1.a1'|||.|-' |-::|I| |I-r I||-: I ||r'r'||'_|
1232 The bit of %@ urry pumgp shall I.'-I. L r lhd&"lfi? total bft regquired for the teilings
alurry dedivery, 'Iip 1 T reguired for the rh-'-luth Fhﬁ}q slurry zhall be caleplared areonding

the fallowing je i - \ ;‘I
Y 1 Pi=p k" Htﬁ% R A (123.2)
Whe b Ijll.lu,.lll [l Tor delivers of iailings sturr ik
~hcight-of the flifted tailngs slorre {m:
sy density L1 m'h
o —waler density (Lm'):
Lo—pipe tength tm:
I —nenon loss along the pipe Cml L0 md:
P —local fricticn [nas of the pipe (kPa), it may rake DM—10% of the préssure Inss due 1o
[riction alomg the pipe;
P, —friction loga of pipe parts within the pomp station (kPa) , o may be determined by
caleulation ortake 20kT—30kPa lur each purmp statian;
1 —rosidual gt the end CkPal, take 20kPa—30kPa [or each autfel,
1233 The tmal L of the centrifugal slurry pomp shall be calealated seconbing (o the Tollowing
formulas:

[12.53.3-1]

B
==
C et

el

-

Il
£3

{12.3.3-2)

adl':ln.



Where, £y tetal el shiory pomp for delvery of Galings storry CkPahy
£ —lift of slurry pump for delivery of clean water (kPal:
By the L redoction reteof the 2lerry pump for delivery of tailings slurry may b determined
pecording to Formole 12,5 3-21;
K, —the Lift rediicrion eate of alury pimp after carforion may fake 085—05R, and the

ur e el o

sl spen pump with lamge comrosiom amaount and e diameler

Iimm shoald reke the mimimom valye, while 1he |H'|'gt'»‘l.i';lﬂ .IIJNI[I with sl
vorreston ol and B dimeter equal o o mare g Olmm may lake the

%—ﬂm
maxmmerm valie. ||
L P

P —

Ly ezl concentration al ilings slurry, -
1234 The wtal ift of the posiove displacement siurn',E}r;‘n;h;i;E,E: calculated according to the
frllanmg formn! a: & ’?‘.ﬂh
.F‘—LI‘ ‘k'.ﬁ [E2.35:40
Where, Po—ravedd pressore of pump i kPay
K —the pressure reserve cocicient ¢ ﬂﬁ; e diaphragm purnp, plunger pump, pisien
090, For the tailings slugey pupe cequinng

pemp and warer isolation punig ﬁ'éﬂ
o ernptying during puw 'y -u;!n,& simaller value shall be taken,

1.5 The moter power ot the

sluery pamyp shall be cals d accarding to the ollowing
Ay
forriula: . %’K\
| QP o) o |
¥ F N=K——|= & (EEE5)
J'"’ i VB SN A

# i

Where, & rv::quir r ool the pump [EW 'f{“

", —rc-a ient of maror paswer, takaa:l; A= 4k W and 1.1 when S 2=40kW:

|'1J [Iuw ol pormped tathngs \d%i\i&;‘ij i
rﬁ‘&“%' missman ¢ fficieney of - *%Eﬁ:ﬁ tlee 1.0 Tor the cnupling tramsmission , ke
’l.;rl'—ﬂ AR for the v=baeli 1r."|1'“.'i-r'|1|~i=-.ﬁvq].. el CLOT—IL0E Tor the gear Transmissmnn;

—H.H'Ll-;. ey of pumip when lilling clean waler.
12.3.46 'Tlm migdar power of the positive displecement slurry pamp shall be calenlited accosding 1o the
[olleering Formula
M=K —— Qi [T2:3.6)
e
Where, gy velome ellicieney of pump shall 1ake e valee provided by the manoficorer or CE>— 10,90,
5. —total mechermieal etficiency, take (.04,
1237  The quainny of standby shoeey pomge skall be determuned aecording o the factoz= i Table
L2377 meludng the corrosion of talmgs, the orpe and matenial of the selected shurey pump. the
workiing ennditions of the pomp atation and the mamienance level and so Toreth, Tnocase ol serous wes?
ar-ather mmfaverable condivens. the larger valee shall be saken, and o there ane manae waar ot other
favorable conditions, the amaller one skall be talen
When the slurry pamp is used wocleas pipe, the nember of stendby pump =hall alsg meet the

reipuirements of cleaning pipe.

+ 400



Table 12.3.7  Quantity of stundby sfurry pamp

enp ype Specitomions Number o operking seoe Loine) Sumbier ad stEmdty sers Tunis|
I |
| ESTTTTTH TR
& 1]
AT
—4 |
P L&
i - b -
Uinidrilugal =lidei s jsiiig, i ’ Ny, 1—14
i ber y .
2 l:' Tl
Hamm -
=
d—3 AL -, —4
: |
L A 4 [
P Xl mmigin pinngy, il = 5 %" . ’r.-__ [
pramp aml plabis poog - ._'_l" __"
Jag o . L 9
g
11—? i
Walier secilalioni pami — T —
EARL ;

11433 “'lugl |||¢_' |_|.-|'|1|‘|||.|§.-|'| =-||n‘|l.' ]||II|.|::- |.|*|ﬂ||~f*#ﬂ1_ﬁ;%"t| water. L e WaHTer r|_||.|r|| I-. - Walar || ..|||1'.-
and waler pressure shall be determned 25 'Ihr_“’-&qu F&.m-:nt-a el the cyuipment. [ there 32 noospeilic
data, the water quantity may he Mlmln'rr-rl I.'r,. 'I'a‘-"*iﬁ’.-! oot the shinry tlaw; the water quahimeshall meet
the requirements such as the conlent .".'lfh.;-p{'n?!m solids in the water -=-|:u_ b less than or equal 1o G040
mgsl., and the warer pressure at g mﬁ‘i gf the slurry pump shall h TEPH—E"I["kI-"F. larger than the
apertmg pressire ol the '-=|l|11:“- }'J_l_:'l|l "I,"fn wiler pump for '-'J-llr'r st ic'r'- ‘g'q“":!h.-ll le prrowaciad with 1he
standby pump. ¥ L ! ':. ;

1239 The water ol |-|:]{'Fl‘|:_|-‘lllllli' :ﬂ.l o shistl be ikse h:l?.-...] HTH' .IEEBFL- energency tank amil shall mon
b randomly e *-n:'lurg]!'ﬂ o 2 f

12310 Wihen '|]TF'="I3'Pr'I'i‘r |||',.1 slurrsy g 15 ||%J.r'r"\- &Fr"%h!; slurey i multiple segments, e pongp
sbafions Fh("llf.&:-\.l'l'l'lf'ﬂ.'l&'lf.'l:ll’.d by the slurry s r|'|-:” '-:Tt.ﬂ'l._'r ey be direetly connveted in series ih remote
destanp %h.rn P@-ﬁ".- are directly annnected |~1.-m| |-:1,ﬂx‘~ﬁr “shnt range within the same pomps station, the
Tl |1Fl.¢-h<ﬁ1d.lt' withim the allowalife range of the: parnp body strengih,

12.3.11 "a’hm the: centriligal slurry purnp needs 1o change the revolution so as o change the bt anc
o ool the panmg it proshustion, mensures includizg freguency control and varable speed machine may
be taken, When the positive dizplacement slurry pumps are in series operation, cach set of pumps shall
hiave the zame speed regulancn device; 2o a2 10 ensore synchronous cperatian of the poasfive
displacement slurry pomp.

12312 When the centeifugal siury pamp s driven-Teye a wbelt o canpiing o the safety guaed shall he
provided,

12303 The balters of diaphragm g plungaer pumpand paston pump sheald adeps gh-pressore
charging. The purmp stition shall beequipped wily specil and standby air-charging svstems, The ar
charging pressure shall be A00kPa—300kPs greater than the operating pressure of the pump, and i3
gapacity may be 04" min— L0 fman, The bulfer shall alzo be equipped with & safisry overpressure
praleehon device,

12304 The water supply swsterm shall be pravided wehen the plunger pamp o water isalation pomg
imomelalled mothe pump steuen, and (the waler supply gquontity . waler prossure and . waler gualicy

reipirenents shall he poovided by fhe manifacturer,

a_l:ln.



12315 The hRimg equipment of taibings pospostation shadl e detecmined adccording - o those
specified in Table 12.3.15.
Talele 12315  Lifling equipment of failings slorry pump slation

W gl Al oo medoe 00 Falt g erjirgienil
7
o Mladiel i el caree lined snaiaiail (22 Hﬂ. »
A— LG Elesrar fimed moncmil dr manne! |'|1r||;ﬁ;::}ﬁﬁ'
1.3 Eleciric b I:II]R.*-.T-:I?I'H_—' 1

The wedght of the ventmiugal pemp sholl be caleolaied as s %Ilt'- -L.ltl _:;Flhr.u.__ru pump, pslen
pump, piston pump and water isolation pomp, the weight shall h-.'*:&.ir{mmwm;l by thr largost component.
The level ul Tl eyqupment shall wke the larger e g T.LME\:I-Q(;V{II F i e of serions cormsmn
ol slurey pump, frequent munienanes, maore than 2 sots %,gsm{a] qa-u%r_ral-n,i{ purnp.ar the underground
P SLLIG, "{I 'Ill"?\. "“:.;,
12,316  For the requently operated valves -:nn"lhi Kput m the pump station. the manual or
haidranhie slurry walve shonld he adr:-pm-:'] eter 18 less than RDY250mm. When the
diwmeter 1= egqual 1o or birger than DI -’.lmrr‘F', thy I:I.Lm v preumelic or hydraule shoery valve shauld
Az :
12,317 The conhiguraticn of the a+1.1 'IITI poshall b designed s ;n:f{*\kn Iypr s The Teeding pressore
al the positive dsplucement slurry |J'I"1 diould not be less than “QE:Q:E'J the leeding prossure of
i

the water isolatian pump ﬁ|ll}l?}$tﬁ b Jess than 150k r
§.

12318  The E-lu:l'm tﬁ'ﬁump stebion shall adopt ﬂ:‘hi":i'i| pipe. and the quick coupling or
o )

he el

#xrension jrnt shall il ‘ar the appirepriate ||f|-!q,wf||h fin FhFTupF seetiohs af the inlet snd s let
af the slurre rf"m,.ﬂu, "\:L‘\I" / aag.,"l:. .

12.3.1%  Thg H.I"I'-;.Hﬂl'l'l-.ﬂl ol glurry plimp, '-nlu-w.,}hrl :ﬁ’ﬂ.';!:?iu thit purag station ahall b in accordance
with the -uj.l-cw.' ]ﬁ.u%m:mmu- - f 3 4

i | ;ﬁj@;}::u i fe choeeally and ec nnnnuu_ﬂl}hlﬁammlhlc- Ehe "one paampong |.:i!!:-|.‘" system of cne
delivers papeJor oo sl Lumt) of pumpshould be .-_LdL,J[t'r.!

I'he valve shall be installed for easy operation and mamtenance, When the valve 8 more than
[ 2 ehowe the groond, the cperation platform shall be proviced;

3 Thearrangement of the pipe shall featore shor roms, less velves, small toemng angle and loss
g peanes and avoid interseciion ang exeesswely Tong dead angle;

4 The pipe shall be mstalled onthe ground o the pietform, and the clear distance Between the
wall of the ppe and the ground or berwesn walls ahall not be fess than 0:5m. When the pipe obarsens
passape, the wallkway spanming the pipe shall be provided,

5 The emergency tank shall be provided at the lowest position of the pipe;

B The pipe shall nat pass aver the clectncel equipment;

T Pipes and valves shall be equipped with necossary support.
124  Pump station configuration

124.1  The pihane arrangement of tEe pomp steticn shall be o accordgance wirh the ollowing
ree LEETIeTiL:

I The width af passageway between the bases of pump mns, between the parts af [ruarmpy it

a_l:';?n.



wxbensding ot ol thie bise wmd b tween e paerts o posnp anit extending owt of (e Dage o the wall shill
be determined according to those spectficd in ‘Uable 12:4.1-1;
Talele LZA4E-1  Widih of pasageway insile pump slation

Wilihal Woidkih ol maseey poweay Clear w1 hersw pen the marks o reein
I'ype and operesing sl grway e rween tho parts o main parip imil exierdingroet of the saeeamd ke
romlif e al punnp Varkmrr ks Pl esgending wall, hrfwe e |T°wa:.h L L L TU T
Limil ool of the hiss {m i '-'.u'ﬁ:i]ngl.nl
L - PR ok PPty 3 Pl il = BN PR e
i N
il -:E_:ll Lo wiilbage oty ] e |
=12 \ g 0
sburry pump iz voitegme makar R B i 1 P
5 | ]
1 B ¥
. o - . —
Warer malezion sl pump, digamagm i ) % .
] 5,0 L ) ZLE
IIIIIIIII. '.IIIIIII_'I_IIIIIIII: :r|.|:|:-\.: nn :III:IIII | -hr o
o i i
| Lol i | &

2 The width of pazsageway i frontof the swite 1h-;'ﬂ.|;_1:| ﬁ;laﬁ'rlill b less than 2o, (00 there s any
protrudmg part of the building at somc lneaboms af ¢ h:F sagre its widis vmay be redneed to 1. 5m;
3 The high voltage switchgear shall be sl lTﬂ]"[l'-!a.uI"hth' tsachines:

4 The pump station shall be L|]u||:|:ltr_’|""'lq'|rh¢‘|?t~|:m rosite, and the area of sepair sie mav be

-._\.

derarmined aecording 10 thise specifed T :hﬁaﬁ"‘l‘i“ifl
%IEJ 2/ Areaof repuir site

e
Ih':;}ft__a'{ o "h‘.;m‘%'-'.b Arnolwpne g (mfl
r . = F |
_E @luhllhdur'_r {uniiig: .-:r"n ':?an‘ i
Water walimnm slureg puoigp. _!.!III |I||ﬂ|l|h.|||§|| g pang s aod e Hoslog _|f|:|.||||r T wa Bth i
|":ln| i T AT | & I} e - fi
s ':“"-\.'. 8

ﬁ

5 The I-'J-JTE'E.“‘*1 v '1'11::||.| slatiar shall ke in -.ng.:?d:'ﬂ.r?i' i the requircimendts of buslding medule

1242 The I:umq.ﬁ.l u;{ 1I1-: pump station shall be ||1’h5| méh.l;-?f' with the Tollowing requircments:

1 The :ﬁr\fﬁrfﬁhtlﬁ [ Detween the m: Iﬁ% ﬂ«l'.iﬁ-: Eround-type pump station shall be determinsd
n..-:n:u#lng’igqlu.}l.quwc ment that the clear d.l:.raﬂ!:-:ﬁ between the Bottom of the lifted chjcct and the top
af the % }I’Ib]e‘-J shall he e less (han 0.5, T"lu-' Jear hierg |'_.,-"I nf -:"I.-'r'|1r|I'||5_l':-|| wliir B L staticn =hatl
Ticrl e I-_hh‘lhgln A2, The clear hetght of the waier isolation mud purnp staten shall not be less thin
H.0m The clear hedghs af dispheagm pompestatinm shall oo Iee tess than 6,0m;

2 The height of the parts sbove sround of the onderground pump stabon shall be delermined
necordmg te the requirements ob equipment handhing, bt shallnot be less than Zm.

12,43 The levding pump el the water solaton mod owmp stoton ancd the Teediog pomp ol the high-
pressure warer pump and the diaphragm pump should be. separerec from the mam pump by rhe
parntos wall oranstalled inoa separated subsiciary room whose clear hesght shall 5ot hie less than 4.5m,

1244  The pump staton shall be provided with the separated. ceniral conteal room. the duty room
.:'||:-|| 1 '-LE:-ilr-e Ju:_,rl:- w:"'.|‘1,='|1|:-|,::<¢' i'll'l|.| 20 [l::-|‘|||. l.\."|1i:"|1 sl |||.' .;'lrrizllg_l-ﬂ it :'I'u,' .4.|||:--:i|'|'::'!r5- T T'|'||.'
grovnd level of the distribution room shauld be O L3m—03m higher then the man workshop. When
the pumps station 8 facaway Trom the proceasing plant and the reaidential area ol workers, appropniate
living [acilities shall e provided,

1245 The width of the gate of the pumgp atation shell be derermined as the requirements for direct
ennry af the largest equipment cr compenenl cormed by the treck, The slorey tamk and clean water tank
‘ahall bie fneated cucdoor and an-aceess door to the shorry tank and clean water tank =hall he provided at

a_l:";ln.



the pump slition.

1246 Uhe pump station shall be provided with a trenche 1= width shall not be less than O03m, its
sbope showld oot be Jess than 0001, and it shall ichine 1o the emerpency Tank. The sioge of indoor Dear
levelinelining 1o the trench should not be less thon U001,

1247 The paimrpe zration shall be ||m'.'.-|'|9ri with emergency sorage tank nn;iﬁﬂ ng prape for
| 4

emergency storage Lank. ..
1248  The safery enclosuee failines shoubd be provided wirhin the pump starin,
|

12.5 Power supply , commumication and siher fa.

1251 The sloery tank shall be provided with & liguoad Tevel m%‘; -hl.hl_'ujt' irdacation part =hall lie
th

located mdoor far casy ohservatton. Uhe alarm shall 'il:l-'l1l'_lq,!‘ :t and lowrest lovels and the

JITg zhall autarmatica b shut davwen a1 the lnwesr [evel,

12,52 Thenspeetion power and congace phone shalPbe ﬁ@d within the pump stauen,

1253 Lighting shall be provaded inside and ours umia statien and abowe the slurre tank, the

exspection hphtinge shall be provided when nec

1284  The How and pressure measisn ?:5;: nta shall be imstalled and the slerry densiey
t

measnrmg rsiroments should be provig £ P station,

12.55 The ppe flushing water, ; HTI‘I and floar fle l1E1m.|;|r r systemna shall be proveded

within the purnp s1atian,

12546 The heating and u_ I}n fé'ql‘nfshull b pmwtli Vﬁ"\ sliong which may not moel

the requirerents of Te; i nlagicn,
e B
4 AW
R4 ZN



13 Environmental protection measures of tailings facilities

w
r'

"":-}1"

1311 The envirenmental pollution control mdicamrs of talings acilites shall. "TII?'.;I'I abcordance with
e

1351 General requirements

releevantst provisions of the current satoaal standards nzluding. S rh‘.'m '?]:'rlul'l'-'n'ftll' el oo the
Starage and Disposal Site far Geaerad Tacdesiviz! Bafid Wasees G (_JI:I ﬂ nﬁ‘g,-‘:-fwjd.ud Jor Modfution
[omifrod o Hir .'1.Pr.lrr.l.|'1l fn:.ln"fu"" it _Il'l.l.-' Heizmrekuien Waplen {i".-. 'maﬂé_ﬁ, dnad . shiall alaa mieet the
recquiremenis of the other relevent current national | md.mrtr'.r ..Hd. I:F"_ i environmental protecton
ataniasids. i _-=‘

1312 The wel-dschorged  tubnes pond s angd Lol T Spurification Tacilities o bene Geiatton
wastewater, with sell-purhcation functons ‘.ut“lf‘ﬁ?q_p\!{’_lﬁl.ﬂﬂ-’:n. oxidation and adsorprion, and the
Lol el water surlace shall meet thee megue I."'l:rﬁ.;u.-.‘h \'[&1 teation dislanse

13.1.3  The clevificd water of tailings |mu::{§=.hﬁ¥ Hn:' returned to benefizizton and numng profosses.
When ot misst be cischarged 10 the L | rrlm sthe warer guahty shall mest the reguoteiments-af the
ourrent natonal standards meloed mg}f“ i ms::!-:"m'..'.'a' of Polincantsfog Capper, Nicke! aud Cobalt
Triefendry G BRAGT . Fradsafon .‘:-.'nrdfﬂn"_{,#frpu."fwmm o IEI.IHIH:I'!H:{ %

Standard of Pollutanss for .i'i{}n" el E.l.h'r Induwviry GI ._.;-i'b-t- ;-;[‘Jrz:-ﬁ!?{ Srawadard of Mellnians for
"I.-'F.-.;.‘r.'r".."m.l.' wited T ekl .F.llulﬂﬁ'.l B 20406E, I.:'.'.!.r.l'n:u.llc.:'." .‘n!.u:!l'. uﬁu" |.l||l Woater Pollutents fer T and
Steat Inelusory GH 13-]-6 "@ [psegrased Wastewater ﬂasf?mr;u' S‘J"I.:rrd:.!rn’ B BSTE und other relevant
lacal enmmumt-n;&l rl’c!rr:rv:'?lhn szandards. When the t’_‘l?'ﬁ rerjiremnents of the abnve atanderds may
fst be miet, 1he, J-&Lln rx 'A'-IIPr Iresd lmsent Sy slem & "ii“ll:':'ﬂl' i,

13.1.4 I Wt n|.h~ i should adopt the m-aa,'h&kv;‘h:ﬂdm rimg eloan water from wastcwator,

1315 '--I,_|t|-=|l11l'r|'. pesllutin of tailings gﬁm_ﬁ nchuding dist shall meet relevanl mapuireinents of

ry GE ZDSR5, Fadseion

unur;ilhf_ﬁ.nuasmn ins vurrent relevant nationa, standands.,

13,06 The environmentsl protection measures of talings Tacihmes shall be designesd o somatrosted angd
accepted simultancossly with the main works of teilings facititics,

13.1.7  The design of the environmeneal protection measwres of talings facilines shall also be in

accordance with the provisians o current relevant nabona] stendords inaddinon o this cade
132 Seepage contreol design for tailings pond enyironmental proteciion

13.2.1  The properues of talings shall be dentihed soeordmg 1o provisions of relevant neticnzl
regulations and stamdards. After the propemies of talings are wWdentified, the groungdwiater cualing shall
be eveluated according to relevant provisions of the current natonel stendurd Quality Standard far
Carvviesnd Woder GIST 14848 when the tailings pend is pat o eperaton, and the coresponding
envirenrnensal protecion and ant-scepape measures o shall be aken according e the Toneten:zt
reqieements of groundwater in the tailings pond. The envirenmental protection and  anti-seepage
tpeasures e bie pplemented in stages;

13,22 Talings shall be classifed mto Category T Genepnl Industeinl Solid Waste wnd Categare 11
Lreiteral Induztral Schid Waste and Hozardous Waoste in accondanse with relevant provisions af the

L
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wurrentt bl standirds mcluding Seandare for Podineion Comeraf en the Siorage angd Dhisposnd Site for
Ciererad Induserial Sofid Wastes G 1393, fdendification Standards for Hazardous Wastes GH 5085
and Natrenad Cofaiogae of Hasardows Wasies
1323  According to the categores of teillings, the taillngs pond may be clazsified imto the lollowing
three rategories hazed an the africtesd of envimnmental protection reqirementa: : P 4 .
T Category | twihings pomd for Celegory | general mdustrind selid *.’-'m-'-l-:_;’l,%
2 Categney [ tailings pond toe Category I general indosreial q:yli:l%f -l'+
3 [azandaws waste tailings pood Tor hezardous wasle; "
13.24  The tmlingd slurry with hughly stnict environmental |er}g‘gni ﬁ;gmc menis shall mol he

ahischarged o the wailings pand with less stnct envirenmental o 3 ! -m|'..:i rertenls,
L c
1325 The Categery |l teiling pond ghall meet the req:jua_l%m nvironmenial protection end

anti=seepage, and shall prevent tailings amnd Talings “r'Il:,':.r"rl:l[Pk tngs pand rom pollunng e
groundwater and sorface waler, and shall proevent .h-.-,p,'ﬁ;m:l ; 3#_:1' from entenng e tilings pood,

13248 The environmentzl peotestion and mﬂiv?:i! -‘_-'h-z:_rlu?:n-n'.mus-: ol Coregary 1T tmlings pondd
ceclude that a laver ol anb-seepapge svstem bquUm i thu-:h.d gl the botem and m the peophery of the
pond . wath the anti-seepage 5:9rrnrn1anne"'¢_q_ﬂ§____}ﬂ n clay Fayer with the saturated permeaksiliey

coellicient oo more than 1072 100 en {{:ﬂl‘:ﬂwiéid'{ut'm e lese than L3m, The matenals of the ani-
{ﬂ_'
)

secpage layer may adopr clay r metural miaterials, ar mthetic materials such as

gecmembrane and composite geome ww COMpUsE a0 -scePig

s inchuding the sodinm
geosvnthetie clay liner H;tgl?,-?.jl'ht: lanti-sccpage liper u:rp_re-ﬂd-::-[lﬁg_:

- structure ol sngle lever
¥
i

-:"-::-Illi]a-.rlr:d patl el .-I-;'n}',;prQh;:iﬂlﬂl} 1 L'i;{}', or e eoemlnnesd ‘II,-F-!_' -!lfl:gr-:mllﬂhﬂlrillll' aridl |_:|||1|_[|.l||."={'-:!

elavor GUL., % f
1327 The |||13E.-T:=-';;}||% aned rhicknesa of anti-;
i IVl 2 I

shall he seleg Fd'} ding oo the water head £
deposited laad W
poRiTed

&

Thar Ii_:_i-‘IVl;‘Lr‘;T:’L rl-ﬁilhinn thal Iht*'i|11'.1'-:=-'.'1'piu_.-',l.f'1}y%1' shall have the physical and mechonicel properties,
=,

h'_u-:iruu#m.je
oy

sonducted dccorihng o melevant provisiens of the corrend oational stondard Techeiend Searcfusil for
Applications of Geasvnshetics GI SUEH0

oS .

fy
i vgeriala used in Category [1 radlings pandd
1.'4:% lerials, the properies of tailings and the

5, ) ]
djavmg condinions of the martiiels Whe thickness of geomembrane shall not be less

ertics and durability as required in the design, the enti-seepage streetore design shall e

1L2E  Tnoorder to monitor the groundwater pollution caused by the salings water of Categary [l
telings pond, no less than 3 underground weter quality monitonng wells shall be previded around the
tailings pond. The fiesr well shall be provided i the ppsreeame of the pond along. the flowr of
groundwater as the referenee well Ubackgeound welld, The second well shall be provided in the
dovwnstrearn of the pond along the fow of groundwater as the pollution monroring well, The third well
shall be located i the area around the pood which = most fikely w0 be allected by the pollutus
dhffision a5 the polluton diflusion monioring well,

When the growndwater aguiler iz deterniingd 1o be deep acearding 1o the hydregeclogical G, angd
it has bren proved that the groondwater will not be polluted . the geoundwater guality monitoring well
A ok he providerd.

1329 Afer the um-seepage system b completed end before tailings are steored , leak detecucn shall
b condueted for the anti=zeepage svsmemeancd culneeahilities of secpage pontenl systemeshatt e dealt
with.

a.{ﬂ_-'?n.



13210 When the groundwater bevel B bigh ad heg adverse mnpacts on the anb=seepage sysivm . The
groundwater collection and dratnage system shall be provided, The top of the groundwater collecton
aml drainage svarem shall be o fezs than 1O Irem the hottam ol the anti-seepage svsten.

13.2.11 U there are approprigte engneenng geological und bydrogeolagicel condinions, the Category
[I railings pond maw slsecadopr the vetical anti-seppage aystem, with the i - j{-r—p.'ugr. ellaer in

accordimoe with the anl-secpage equvalent principle mothe environmenial Fm"ﬂill:"' artd] amli-seepHge

refpuiremnents of Articie 132,65 in this rode.
13232 The walmgs of hagardous waste calegory shall be sabject oz u'i% -Juw.ll |r| accurchinee with
)

relevint provisions ol the purrent netional standard ¢ anclaed |"r.-r i m.'fr:.-.!' e e Bechiiy

Lattre 200 Site for Hazordogs Wastes GB 18598 and other fld..:.lrduﬁg wgﬁu]'ﬁhuh.

13.3  Oiher environmental protection mt"ﬁ*g].l’h&ﬂ Ilng;ﬂ: facilities

1331 The ouer slope ol the crmbankment shall be frery '.-hd.h grivel soil or plented with grass gnd
shribs as the embankment gets igher. The |hg.r“‘f§bﬂrjlc:l beaeh shall adopn the warer spraying
reasures b provenl dust pellaio.

13.3.2  The emergency tank { pond) H'-mH.-.‘h ,ﬁ__ﬁﬁﬂ near the tailmgs pumg atation and the lowest

peeizt of the ¥-shaped pipe section DQSLWM

manner.

¢, The emergency [ank shall be cleaned meoa amely
Fa
1333 The wilings Tacilities shall I"I"-'ITI.:'I'I"I'Il:'I'Ili'Il (AP

% itveluding witter and ol
7 4

.1|'ﬁ.:::l Pt el wWnler 0w |'r|:-|:|"|'||_||.’| ?l'fﬂ'il.' [ 14T R | ki 1'|||.* |..:'||5|I|i|__ [-.|r|-|"| r'r|.|'.-'

conserviElion and land r-i!l:!]F.ITI!EI nd & fnrh.
1334 Tnarder 1o i
be provided with the s

Tty Ceutoff ditch 1o divert -,EJE!:LH mmﬁ“‘um wistewater if the topograghic

anid pf—ningimlq&ﬂdi.f' e il ares permT, Aﬁ"? andard of Tlow secrion of ruraff diteh
should be depefpsi ..unhnj.__ tex the environm el e of tnilings: the destpne stendard oy
-ﬁ} tee the mean anioal 24 r{}}h I”'urt ategory | geneeal indusrnal solid waste;
1._u!" ¥ paget] acctrdimg to the 10-yer rdleqbpl r|r:-ﬂ ramistorm for Category || genieral induwsiriad

he premareaa
I :_._.ﬂ__:F

RS

solic wisie: afd it may be prepared aeeording o L0-yoar return pesiod ramstorm for hazardnus wasie.
1335 The seepage collection lacifities shall Lie pravided i the dowssiream of the taligs doa o and

the unacceptable seepage shall be collected . revsed ar treated.

J.{'Fl.



Appendix A Classification list of fresh tailings

Tabbe & Classitication lspof feesh tailings

Myme sl [resk laillmL'.

Twm Name

| Bsprrs A o g .

| et sl pnilings

svar=ar apmil Dailmps

Tartickes wiily pariice g derper chan Jmm avenuniomg ioSg@6 5 =l|"~. [ |r'.h|-lr.l|r|I1||u-'-l .
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Fine armul Lajlipgs

r o
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Appendix B Determination method lor the tailings
deposited heach slope

B0 The average slope of any lieach wedth may be culeulated eceording (o Lh!'l,kﬁ mg Tarmuolas
=1, 100711 (a1
Where, 6 —average slope of the caloulated beachowidih: V\ ‘*
=

Lo —galculated beaeh wadih! m b,
fpe caverage sbope of 100 m beech width, swhick may be :@iw}ﬁd 4o Table B0,
Tahle B@.1  Average slope af 100hm Feach w

2 4 '1
Aserpe parnidde ﬁ i‘Jll.l'lh,:
Lhsehiarpin -
size ol wilings |1I |1g| :i W aen |hrﬂd.FE‘!'.1r ﬁ?ghl (R T || A = e e
15 ] -
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Appendix C Average physical & mechanical property indices

of tailings dam material

L3
i A r
Tahle ©  Averaye physicol & mechanical propecty indices of tilings ﬂlm_:iy._tébé
i S dimin derd F o= 2l I LT i ; . "'iih'l.'l |
Ijii A bhiinps 1 Vilmis i Img s
tailings FTaF tailings h EI...'IT.E-'\. : g
Yleer paricie sime ; i
[ER 17 1.2 (R Pl | D35 [ B
i g I y
Eifactive panich dze
(AN N e [RE s Ly (L b
[HTLEIIE -
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Seatoral ymil waeg g H.rlrll&'q‘
A 1.3 :"'u" : 13 20 185 1.0
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lizioey Trat il g 11 =1 %b.:hl 'r =0 :&fwh i ]
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Appendix I Estimation lormula of sediment volume washed
by the heaviest flood at one time for landslide dam
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Appendix E - Tests of tailings slurry delivery
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Explanation of wording in this code

T Words used lor different degrees of striviness are explained gy folle der 1o murk the
differences in implementing the reguiremnents of this eode. g
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