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| Q' Fan deposits

o
©Q: Salt flat and salt marsh

i
0 : Playa lakes deposits, parily covered by bushes forests

O Clay flats
Uk Cultivated lands

’ w

Q: Sand blown sheets and Q Sand dunc
d

Q' Sand sheets with bushes cover

Q: Young terraces and gravel fan

1
Q0 : Ol verraces partly as obd [an deposits, semi-consolidated conglomerate and coane sandstong

Pl Conglomerate
m
P1: Red marl and siltstone

Ng: Conglomerate, gypsiferous red sandstone and marl

OLIGOC. c Ao
E-0L: Conglomerate, coars: sandstone with minor marly beds

PALROC.

E" Altemation of green marl, sandstone, conglomerate and tuff {Flysch type deposits)
¢: Conglumerale

g: Gypsum with minor marl

c: Conglomerate and sandstone

E" Tuffaccous sandstone and marl
1 Altered uffl
mt : Marl and detrital medium grained tuff

wm
Fm. Volcanics, highly altered , minor marl and gypsum intercalations
E; White grey weathered, white color marls
E: Pyroxen andesite
E: Porphyritic andesite
|-'"§ Volcanic mcks mainly andesite and trachy andesite
E: Gypsum
m:
E : Green and while grey marls

E: Allernation of Tight green marl and sandstone

I: Limestonc

£ Greenish grey, and light colour marl i LT G
E Al of conglomerate, sandstone and green Ml &, o g y Lo b Sy i
d: Dacite und dacitic dykes Vgl i e
Py, Conglomerate and coarse sandstune, red massive KERMAN
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Q: Recent alluvium

0 Fan deposits

Oql Salt flat and salt marsh

ffl:l"Flayan lakes deposits, partly covered by bushes forests
0(' Clay flats

Q “ultivaled lands

O:' Sand blown sheets and Q“I Sand dunc

sk
0: Sand sheets with bushes cover

(i
() - Young terrsces and gravel fan

e 1 i y .
’%\:\ Q) Ol terraces partly as old fin deposits, semi-consolidated conglomerate and coarse sandstone
p

.
Pl Conglomerate

m_ )
Pl: Red marl and silistone

Ng: Conglomerate, gypsiferous red sandstone and marl

¢
E-()L: Conglomerate, coarse sandstone with minor marly beds

I ” . 1 .
E: Alternation of green marl, sandstone, conglomerate and wff (Flysch type deposits)
oo Conglomerate
g Gypsum with minor marl
o Conglomerate and sandstone

E: Tuffaceous sandstone and marl

t: Altered tuff

mt : Mar] and detrital medium grained mff
um

E: Volcanics, highly allered , minor marl and gypsum intercalations
(]

White grey weathered, white color marls

Pyroxen andesite

Porphyritic andesite

&

- Voleanic rocks mainly andesite and trachy andesi
L Gypsum

m2
E: Green and while grey marls

e
E: Alternation of light green murl and sandstone

11 Limestonc
ml

E; Greenish grey, and light colour merl o Ry g S s el

csm
E ; Altemnation of conglomerate, sandstone and green matl €, o gl y S dule dpa8 b
d: Dacite and dacitic dykes

P, Cumglomerate and coarse sandstong, red massive
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D, VG | VG | G

C D, VG G G
6 D; VG G B
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D, G B B

Cs D; VG G B
D, VG G M
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D, VG | VG | VG
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(0,0.1,0.3) Very Low (VL)
(0.1,0.3,0.5) Low (L)
(03,0.5,0.7) Medium (M)
(0.5,0.7,0.9) High (H)
0.7,09,1) Very High (VH)
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0,1,3) Very Bad (VB)
1,3,5) Bad (B)
(3,5.7) Medium (M)
(5,7,9) Good (G)
(7,9,10) Very Good (VG)
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A B C
Ci(+) | (7.9,100 | (5,75,10) | (1.,4,7)
Cy(+) | (7,9,10) | (5.8,10) | (1,55,9)
Ci(-) | 3.,75,100| (5,85,100 | (1,5,9)
Cy(-) | 3.,6,10) | 3,65,10)| (1,5.5,10)
Cs(+) | (5.85,10) | (5,7.5,10) | (1,5,10)
Ce(-) | (5.85,10)| (5,8,10) | (1,6,9)
Cy(+) | (5.8,10) | (7,9,10) | (5,85,10)
Cg(-) | (5.85,10)| (1,6,9) (1,4,7)
Co(+) | (7,9,10) | (5,8,10) | (1,6,10)
Ci(H) | (1,35,7 | (3.55.9) | (3.6,10)
Ci(+) | (5.85,10) | (5,8,10) | (1,6,10)
Cp(-) | 3.,7,10) | (5,8,10) | (1,7,10)
Ci(+H) | (07,10 0,6,10) | (0,3.5,9)
Cu(-) | 5.8,10) | (3,7,10) (1,5,9)
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(;lxo (339) Ljlons (oS 5 Coenl =20 Jgor

339 s
(0.5,0.85,1) Ci(+H)
(0.7,0.9,1) Cy(+)
(0.5,0.85,1) Csi(-)
(0.3,0.8,1) Cy(-)
(0.7,0.9,1) Cs(+)
(0.5,0.85,1) Cs(-)
(0.5,0.8,1) Cs(+)
(0.5,0.8,1) Cs(-)
(0.3,0.75,1) Co(+)
(0.1,0.65,1) Cio(+)
(0.3,0.7,1) Cu()
(0.3,0.75,1) Ci(-)
(0.1,0.7,1) Ci(H)
(0.1,0.65,1) Cuu(-)

oouad ot Lo (50,5 05llo 5 1Y plS
3 el o ile (40,5 03dle 5 (gl aril e (630 slae!l paanal o le slacl 457 Sl

Jbes
. 7 9 10
¢’ =10 ,r,=(—,—,—)=(0.7,09,1
/ A (10 10 10) ( )
¢ =1 ,r —(i € l)—(0 1,0.1333,0.3333)
/ T M077.573 o
odd sello i G ple =V =0 Jgoxr
A B C
Ci(+) (0.7,0.9,1) (0.5,0.75,1) (0.1,0.4,0.7)
C2(+) (0.7,0.9,1) (0.5,0.8,1) (0.1,0.55,0.9)

Cs(-) |(0.1,0.1333,0.333) | (0.1,0.118,0.2) (0.111,0.2,1)
Cy(-) | (0.1,0.167,0.333) | (0.1,0.154,0.333) | (0.1,0.182,1)

Cs(4) (0.5,0.85,1) (0.5,0.75,1) (0.1,0.5,1)
Ce(-) | (01,011802) | (0.1,0.1250.2) | (0.111,0.167,1)
C,(+) (0.5,0.8,1) (0.7,0.9,1) (0.5,0.85,1)
Cs(-) | (0.1,0.118,02) | (0.111,0.167,1) | (0.143,0.25,1)
Co(+) (0.7,0.9,1) (0.5,0.8,1) (0.1,0.6,1)
Ci(+) | (0.1,0350.7) (0.3,0.55,0.9) (0.3,0.6,1)
Cii(+4) (0.5,0.85,1) (0.5,0.8,1) (0.1,0.6,1)
Cio(-) | (0.1,0.143,0333) | (0.1,0.125,02) | (0.0.1,0.143,1)
Cis(h) (0,0.7,1) (0,0.6,1) (0,0.35,0.9)

Ci4(-) (0.1,0.125,0.2) (0.1,0.143,0.333) | (0.111,0.2,1)

Vo f



toaud pdlo i paoad w yilo 50 (39 e Plo o po iF P8
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M0js 0l jlle i e ile —VV-0 Jour

A B C
Ci(+) | 035077,) | (0.250.64,1) | (0.050.34,0.7)
Co(+) | (049081,1) | (0.350.72,1) | (0.07,0.5,0.9)
Cs(-) | (0.05,0.11,033) | (0.050.1,02) | (0.06,0.17,1)
Cu(-) | (0.03,0.13,033) | (0.03,0.12,033) | (0.03,0.15,1)
Cs(+) | 035077,1) | (0.350.68,1) | (0.07,0.45,1)
Co(-) | (0.050.1,02) | (0.050.11,02) | (0.06,0.14,1)
C(+) | (025068,1) | (0350.77,1) | (0.25,0.72,1)
Cs(-) | (0.050.0902) | (0.060.13,1) | (0.07,02,1)
Co(+) | (0.21,0.68,1) (0.15,0.6,1) | (0.03,0.45,1)
Cio(+) | 0.01,0.23,07) | (0.03,0.36,0.9) | (0.03,0.36,1)
Cu(H) | (0.1506,1) (0.15,0.56,1) | (0.03,0.42,1)
Cio(-) | (0.03,0.11,033) | (0.03,0.09,02) | (0.03,0.11,1)
Cis(H) | (0,049,1) (0,0.42,1) (0,0.25,0.9)
Cuu(-) | (0.01,0.080.2) | (0.01,0.09,033) | (0.01,0.13,1)
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S, =(6.17,14.49,50.49) ® (0.00076,0.00291,0.00598) = (0.005,0.042,0.302)
S, =(8.24,14.44,51.06) ® (0.00076,0.00291,0.00598) = (0.006,0.042,0.305)
S, =(23.19,48.14,204.969) ® (0.00076,0.00291,0.00598) = (0.018,0.14,1.225)
S, =(85.38,144.42,540.25) ® (0.00076,0.00291,0.00598) = (0.064,0.421,3.23)
S, =(8.24,14.44,51.06) ® (0.00076,0.00291,0.00598) = (0.006,0.042,0.305)
S, =(6.17,13.64,50.49) ® (0.00076,0.00291,0.00598) = (0.005,0.04,0.302)



S, =(6.17,13.64,50.49) ® (0.00076,0.00291,0.00598) = (0.005,0.042,0.302)
S, =(6.17,12.84,50.49) ® (0.00076,0.00291,0.00598) = (0.005,0.037,0.302)
S, =(4.1,12.04,49.16) ® (0.00076,0.00291,0.00598) = (0.003,0.035,0.302)
S.,, =(2.03,10.43,42.49) ® (0.00076,0.00291,0.00598) = (0.002,0.03,0.254)
S, =(4.1,11.23,49.16) ® (0.00076,0.00291,0.00598) = (0.003,0.033,0.294)
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S, =(2.03,11.23,42.49) ®(0.00076,0.00291,0.00598) = (0.002,0.033,0.254)
S, =(1.13,10.43,42.49) ® (0.00076,0.00291,0.00598) = (0.001,0.03,0.254)
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D9 50 Al 5 Oy
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v(s, =5, )=1 (s, =8, )=1 r(s., =s,)=1 vis., =s,)=1
(s, =s.)=074  w(s, >s.)=075 s, =S, )=1 v(s, =5, )=1
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ris.2s,.)=1 yls. =5 )= ris, =5, )=1 vis, =5, )=1
s, 2s,)=1 pls.=s, )=1 vis, >s, )=1 vis, =5, )=1
s, 2s.,)=1  y(s. =5, )= vis. =5, )=1 ris, =5, )=1
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Abstract

Selection of the proper place for an activity in the level of country, province or city is to
be the most important decision in global scale and needs to consider some general
aspects. In addition, identification a sophisticated place has required to a wide variety of
information to be combined and analysis in terms of accurate investigation.

Sangan iron mine in the state of Razavi Khorasan has been located in the southeastern

of Mashhad in a place so called Sangan and lays between longitudes 60°,16’,00" E and
latitudes 34°,24',00" N. Respect to the required initial material of the two units in the

Khorasan steel complex with a total capacity of 1.6 million tones in the first phase, 2.6
pellet has to be allocated to this expressed complex. Furthermore, in the way of
increasing the steel products and providing the feed of steel factory in the other
province, capacity of the second phase is identified around the 2.6 million tones in the
year. Therefore, in order to secure the expressed 2.6 million tones, necessity of having a
steel production factory has indicated. Consequently, in this research, with attention to
the location of the production factory in the second phase and waste related dumps, the
impact of these two instructions on the sounded environment was evaluated firstly.
Moreover, after the recognition of effective factors, with applying some relevant
methods that have some capabilities in specification the proper place, assembling the
adequate factors and also relying on the suitable software packages, an attempt has been
made to find an optimum place of expressed production factory and related waste
dumps. At last, the obtained results are to be introduced as an output. In the process of
finding a place for production factory, at first, the best place is found relying on the GIS
capability and map overlaying. Then, in order to determine the exact place in the
considered site, the fundamental effective parameters are to be investigated in the three
possible stages. In the next stage, with attention to the diverse factors such as minimum
distance to mine, factory, offices and considering some hyper parameters such as
available installation, distance to railway, waste dump, water resource, electrical
powerhouse, wind path, proper dips of tailing dams, minimum distance to the main road
and workshop and applying the fuzzy multi criteria decision making, the best option is
to be indicated. In addition, in the way of indicating the place of tailing dam, 2 options
has also been investigated based on the 4 criteria and finally, selection of fuzzy AHP
results in finding the proper related place.

Keywords: fuzzy Multi Criteria Decision Making Method, Processing Plant, Tailing
Dam, Sangan Iron Ore Mine, Geographic Information System (GIS).
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