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Figure 1: The relationship between the components of sustainable development
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Table 3: Costs of sustainable development of Choghart mine per year

>l Jlade T @)
(b Ogekee) 50,250 o ool als aiyse \
(b Osebes) 10,000 dme o lsn _Sogll ials iy 5 Y
(b ke 32,000 ol sl s albl cy pae (S Sogll 51 256 asdln s
(b ogekee) 3,310 el slaansa .
(b ogekee) 95,560 e gorns

AR



C = Crecl + Creco +Cap +pr +Ce = 95560 Jbs sk
Oy oo v e dwlxo -O-Y
» LCM.\.A—‘)Q 9 LQ:L..’).Q ‘BLo.u l.:m:>|5 LS)L"" QLM..SQ L.S‘)" 0 d.d)f ).|4u PLd | 99 bd.n—‘ Cawddy 6L®A>)L..C MLD.A 9 4......4[.‘>u7 61).1

b s (18=32000 L)) ,Ys e

: gdbassl us e (Jsl el
ol pleol b culy 5o 5 CaalCgliie Sy 5o (5518 anje o5 Wl o Gy Jpamo g4 99 (pame (ol j0 w4l Gl o5 (5 pshailen
e b ol Jsame B pmig,slif agip bagie 955 o0 00l igod plekol ol g a4 sop0 ) sl b ales Jyame (Y gazms

loo el VY ddaly &0 as aiwl Al 5 onails Jpame 99 51 S39 oruSils (wlusl 2o 0 £

_ (Tcn *C * (1/ CF)) + (TGradmg CGrading) Ay
- (T, * @/ CF))+T,

con
rading

@il Jpaze 5 0 e a0 ‘Cerading

iyl IS Jgame o5 0 adgs anje -Cy

Gl Jeame 5L TGradlng

solin 3 (5 51,3 AlS 4y 4l S Jame ods slateds a8 in LSl (Kiuils 5L5) anulJalS Jsame 5555 5L5 ~ Ty,
(g0

ablge SThs ol 5l ead adgs aiul Tl (55 40 STys5 (359 Sl 4145 050 0 0l (Sigdh ey o e L -CF

Sndls ilys 5 atll Jals Jgame oy an e -C *(1/ CF)

(2471000*613000*(1326000)) +(376000*1629000)
c 2471000

con = 348000
4100000

OA)

C., =348000 5 , Ju,

wgd oo b Jb) 4 ol Jrame (98 Cwd ooty g5l gl sl

(b P =32000*450 =14400000

1 lse Sy 053 5 (e ,3) (5,913 gl Pl Sl e plas bk oo 5linles (2Ll

Y= Yoo Vs b

\Y



S8 5 gl oo b3k - Yoo

y=0778%0.97 =0.754

:*.‘ls" Cand ds py Syge 4V g ) Glagaz 9 (A) Gakal) olol » pame ol Coly jo

g = C.it Can 79+348

¢ y(R,—S) 0.754*(14400-12000)
gC =23.6 WK

Sl arwg glaas 3 15b b s e (pgo Il
Byl o Cewd 4 15 Sygo AT 5T 5 ) sl Jsazr 5 (VF) adal, wlol » axe > le
C. -1
Cmin + Ccon + ( S?I- o ) 79+ 3484 (795560000)

g — min — 4100000

¢ y(P,-S) 0.754* (14400 —-12000)
g.=24.9

oealS cel a ab oo ial38l Il dnwgd sl slas (y9s a le daiend 008 BID )l 4 ax jle 398 oo cdaline 4 jshailes
ol goladl L 5l T cangllae (2alS g yore S jee Job slae a gl Seinl (B 0,53 od iS>gS i e o Bl 5L
Ol 5l b s jo Sl 156 ol Sow g 0l oo Cawsd 4 (L3 Jow Lol 501581 ooy OO ass o s galS cpl ais ,a

Sl ks -
WD g0 00 A4S jabyled . awl il attice o le 1 ke slodje g Il dxwgd sladi o 5l AlAS e g VS loged o

S oo JSAS 1) O iz ane 9> ke p Sk slaange JS 5l 0o 0.0 sg0s LTl dnwg laas o

\Y



90.0%
80.0% 77.4%
B ]
70.0%
60.0%
50.0%
N 40.0%
30.0%
17.6%

20.0%
0% . 16%  01%  05%  27% 1%
6 — |

Cmin Ccon Crecl Creco C_ap C_wp Ce
b a0

ol o Hepo LA 3o pluw g )l anwgi sladh 3o o ¥ S50

Figure 2: The share of sustai elopment costs and other costs in the cutoff grade amount of Choghart
mine
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ABSTRACT

Cutoff grade is one of the mest. important factors in production mine planning and design of open pit
mines. Considering the indicators of sustainable.development in the calculation of Cutoff grade leads to the
sustainable design of the mine and is the biggest opportunity to reduce the adverse effects of mining activities.
Until recently, only economic indicators were/considered in the calculation of the cutoff grade. In recent
studies, environmental indicators have also been implicated, but research that considers social factors has not
been reported. Therefore, in the present study,.anew model has been developed to calculate the cutoff grade,
which includes all three criteria of sustainable development. To carry out the study, the costs related to
sustainable development were entered into the break-even.cutoff grade formula and the proposed model was
validated with the information related to Choghart Iron @re Mine. The results show that the sustained
development costs included in the estimation of the Choghart Iron Ore Mine account for only 5% of the total
costs, and the results of the sensitivity analysis show that these costs have the least impact on the determination
of cutoff grade. The findings also show that the impactof sustainable development costs in Choghart Mine
has increased the percentage of the cutoff grade by 5.5% and may not have much effect on the results.
Therefore, the results of the implementation of the proposed madel in this research show that by using this
method, a big change has not been achieved in the percentage of the cutoff grade. Also, some of the
environmental and social problems of the project, taking into accountthe sustainable development costs, and
spending the lowest percentage of the cost will be decreased.
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