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Table 1- Construction and operation stages activities
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Table 2. Environmental sub factors
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Table 3- Impacts effect ranking on environmental parameters
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Spn SBClab ) s g soaies i

0l dole dwlore 1) &g Sl

(A1)(A2)=AT M)
(B1)+ (B2) + (B3) =BT )
(AT)(BT)=ES )

& B 51 2l o Fle

) Sy bae Glizl RIAM gy 40 b5 sl
o ygiw 10 b lso g rcass, 0 (PC 3 BE SC.EO 69,5
S w90 4 RIAM o b )lixe 25,5 (o0 )8 o yile
Ao goniws (lias a5 A sl lne () gy oo e
a8l 35 505 g il e sl 3,0 5
4 g s CuaBge (9] (goarms (LaS a5 B gl Lo (F
(Fojloss Jgoz) wudly ood (2lod sleiel oo 108 (2o
(Asadi Shirin et al., 2015)
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Table 5- Iranian matrix findings judgment table

sl 39350 SalS 0594 (51,2 WAL (g g B3 50 (G2 00 (il 700 5l Gl
rejected More than 50% of rankings exist in rows and columns
S5m0l SalS 655, sl w42l 3gmg YN 5 5SsS gaiy 03, (yeiles b g 5 aiiys, o
approved Not less than -3.1 rankings exist in rows and columns
Mol sloany 35 slyz1 b odg, alosl b csla g olaas 5 il 4iilos sg -V 5l S Sl lacins, o
Approved with minor modification Dl A8 5l S ¥V ) 5SS aSile

Not less than -3.1 rankings exist in rows Less than 50% of
columns has 3.1 ranking

Sibte b sl b ojgn plx] OrSle b boeiys slaws g ol sl 0925 =T/ 5 a8 2 0lee b gt 5o
Approved with major modification b 200 5l a8 YN ) 5SS
Not less than -3.1 rankings exist in columns Less than 50%
of rows has 3.1 ranking

St b byt a5 Dol sloassiS Wlflogsn szl LB ST N S5 S slagsis s ko, (s 03, oeSbeo sl
Approved with major modification and upgrade il b ygiw g bl (Sl JS slaas
Less than 50% of rows and columns has 3.1 ranking

1 JRCOC OSSR VIROL | O\ J PRI S TR POV (RGO 3 (RB=Rang Bond) laesgaze o ES slajlod ¢ )
e 5 Wil oo SlaiSlo 518 o (V games; (ke ol (Vg) il acilee JB a5 03,5 0 )8
ke L) (it pdy 256 el o 855 e oS o)y glad (glp oS wbie a4 Sliws slp Liesh
&bdhyiw‘&ﬁla‘ywﬂ—\/& (G0, 5l 0 CE G HE 5D RB sl (S gl 3 deasy 55
St pdy bl 0 55550 NS Cgmy 5 ale B W) Ao 4 2 2led )l g ead 0p Waes,
il oo (6,0 0 000 5B 0 (Y sam0d, (Kl L) (Daryabeigi Zand et al., 2019)
OS5 Gy Sl Gieligy 098 oe odaline 1SS 5o Caxs g g b
352 CVVY (500, 5uSilen L) (shie jody 36 2l B5en s gl i s e bl clalllas bl
L) (hre pdy 5530 Sl (0 5550 eimes 5 SletS e sty canlllas 5,50 dilaie Conyj s sl S5 5
aBboe )10 00 S 40 CVFY (aies; (Silee o5s i 03, syl 5l iU s Lame sl il gl
b Sileda 5 Bl 05 o0 ssalin ¥ JSS 0 R Sonene g e 5 cSle I SSE 4 piaazs
CMF sanos) (nSilo L) (e pdy 236 el (0 5555 obaidl- eloizl g (Sl (S slodazma (sl
L) oo pdy b by 05855 ol 5 Jlnal 99 0 50 (20 jLiel anT 3 o axd S 15 o i 9590
Omizad g dbb oo Slailu 31 0 (VA gaies, Sl dod Ao g S slo Sl (618 po 0 9 Szl Al yo
(i g 53l ol S 5 (Sl BT (S8 e o i3S a3 50 o lazme (132l loodlad
55 liely g Jladl s ) sanes; (nSike L) g Sloisle jU el i a6 gbasly
S0 (VIVD sasues, (nNile L) Cuite pdy 13U 1l 039 510 30 p2
b e (St sldaze 6lizl 6550 05sn Sadsly amlis

Ol slossely saues; (2Ske o9 S5 )5 4 4y L oSles ks 5l Sam b g soladl _ claixl g So3glom
(Sidaie o o,lil 550 —Y/V dae 3l lae Al j0 0l ol oo o0lo ioled F S B Y IS 5o (gomes,
978 ol DLl g als g J 1S sla Sl Lo S a8l g 192 CudS 09 b oo saline ¥ KL s
by ol 5 CVFY ganed, (nSike L) (he pdy b 2l
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Table 6. Pastakia Method Assessment Criteria

L el s
Description Scale Criteria
edl o 5 o coenl slyls 4
erestslint Important to national/international
o 5 slaalaie cowal gl )l
Important to regional/national interests 3
o sl 3blia (sl a5l sy enl =AL
Important to areas immediately outside the local condition 2 Importance of condition
e Ll sl ool U Lais
Important only to the local condition 1
Sl (9
No importance 0
oo jlom S
Major positive benefit +3
S o g Yl
Significant improvement in status quo +2
Sue 1
Improvement in status quo +1 _
Al Lol (555 =A2
No change/status quo 0 Magnitude of change/
e il effect
Negative change to status quo -1
s IS g il
Significant negative disbenefit or change -2
i Sl S
Major disbenefit or change -3
2R H9d
No change/not applicable 1
el 2 Lb).a\ [nljo =Bl
Temp?rary Permanence
LSAJL)
Permanent 3
S 9N
No change/not applicable 1
Ry S5 ) Gndy £uiS  =B2
Reversible o
Reversibility
Irreversible 3
Al og .
No change/not applicable
Non-cumulative/single 2 .
5 sl Cumulative
o
Cumulative/synergistic 3
(i b3l oyt =8 5 =Y (gm0 (oSl L 5 Ssle B bedlesd I oL gl Sl
b ldl (59505 ol S50 s 51 2ebls wilys ol agy 03932 (519 320 540
Cia Sl g yiageo g oy s LIS VY (gaises ) (1 Silo 1SS L I o B VU VRV 2 s OWISA NG LR
Al o0 syl » sl o s Sladle B s laclsy,
58 sladld Hle 5l w0gd o canline £ S o ol 0als ooly ylid  Jases
4 Elow g bjlad o Olay mdo Codlad (g l0 050 6 slecddls gl 5l wgd e caslie 0SS o
S Sl i =8 9 ) Ganes) eSSk b s LI 5z 9 Wlowy 5 Slay wdgi codlad (Slas L
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Table 7. Conversion of Environmental Scores to Range Bands

o bmo jLkel wold Toy
Environmental Score Range Bands Description of Range Bands
108 72 +E Sty ek St s 2]
Major positive change/impacts
71536 +D ek e,
Significant positive change/impacts
35619 +C e crde Sl 5 o
Moderately positive change/impacts
18610 +B 5 e St 5 27
Positive change/impacts
9L 1 +A 57l ke Sledd g Lol
Slightly positive change/impacts
0 N 2R OBl L g oo 55 i 5 3l g
No change/status quo/not applicable
9 -1 A 52l e Ol s g o il
Slightly negative change/impacts
TINCHINELININ]
185-10 -B oF whia Sl 5 02
Negative change/impacts
35519 C e e Sleeid 5 ]
Moderately negative change/impacts
71 5-36 -D O T e 5 B

Significant negative change/impacts

108 ;72 E Sl shre Sl g Lo Sl
Major negative change/impacts

o o

o o
o r
1
4 4 4
22
1e7

@ S Sy g oyl )y G M Bl speead Ghe
Green coverage Off shore ecosystem Water ecosystem Wild life coverage s bt
enoymarmgeiners
Lo 059 soely dulio - JSCi 53 buxo 0393 (ol dunn Lo -V S0
G105 058 3 ol B 55 (S 5elow Solos ot 9 Flasslus 51 50
Fig. 3- Projects consequences on_biological Fig. 2- Projects consequences on physical
environment in the construction an environment in the construction and
operation phases operation phases

o g
(Kimerh et merf S

t
1
B

S amaLsy
S SN

s s

6lop o pe 9 Plosslu 38 o )8 - claial— soladl busxo p 059 sBooly duslio -F JSC&
Fig. 4- Projects impacts on Social- economical-cultural environment in the construction and
operation phases
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employment  Wastes Waste  Greenspace Risksand
disposal  treatment hazards
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Fig. 6- Activities’ impacts’ rankings
comparision in the operation phase

Pot—
o e

059y Sislu ;U sbveadlad anslic -0 I
Al ol S5 5
Fig. 5- Activities’ impacts’ rankings
comparision in the construction phase

610 o p 9 St b jB sl 51 olosi dwolio A Jgue
Table 8- Impacts count comarision in the construction and operation phases

G2 09 (Silse o 5 51 o o sl 5l Lyl gpe zo Ljlolan st
Ranks average Ratio positive effects positive effects  Total effects effects Phases
e W
) =
1.1 5.9 65 -15 153 Operation
lop o
3 4.6 65 58 96 S
Construction

G102 o5 9 Floislu 5 awly dlows dwslio -1 Jgoo
Table 9. Consequences count comparision in the construction and operation phases

G 00 (Sl
Ranks
average

Positive
Consequences

. ‘.0. Mb“% . . H
Ratio positive
Consequences

osly 5 g0
Total
Consequences

Wby sl Walasro

- L
Consequences Environment

Phases

-4.9 32 4 _38 38

S
Physical
5395
Biological
¢ claz>|
BN

4.2 0 0 32 30

RN

6.2 9.8 61 55 85 Operation

Social-
economical
& cultural

S
N
S
Physical
Selse
Biological

¢ sloi>
;f;u;;sl &y e

i Construction

-15 153

12.9 11.2 11.2 53 71
Social-
economical

& cultural

17.9 19 oyt 3B pox

15.5 58 96
sy
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Table 10. Environmental consequences scales of construction phase by pastakia Method

Lol cuxdg e § o (gl adl g (Faslu j8) boedlks
Activities satatus Environmental parameters Consli_:\ruction phase
ctivities
By oy s 3 b 3Ll B3 B2 B3 A2 Al
Final Condition Environmental Score
-C -28 3 2 2 2 2 oy 9 ooy 353
Waste and effluents
B 12 2 1 1 1 3 B8 et
mobilization
Slucnls Slas
-A -3 1 1 1 -1 1 -
buildings
-C 4 2 3 3 -1 3 O9lNigd g (53l Sliles
foundation
B -8 3 3 2 11 Pl 5555 54505
Drainage
E 7 3 3 3 2 4 b Jlail 5 il oolel s,
Welding steel structure
Resource
‘A 8 12 1 a1 2 DV tle 5 s Jor
Logistic
w85 oY1 dsle 00 5
D 48 23 3 o 3 Sl siioslesy
logistic
S35 5 S g Sras 5 JUl (ol
A 6 2 2 2 1 1 Energy supply and
consumption
-C 28 3 2 2 2 2 Sy mhel (o)l S Slikee
excavation
-E -96 3 2 3 3 4 o2l S
Land earning
A 6 1 1 1 12 oS sloojl 5 (o Slilas
Civil works
&, i
¢ 24 3 3 2 ! 3 Work asphalt

Qe o lid ]y 039 sl el o shie gl il 4 s
i e el (i 990 co odalie A Jgaz o
oy e g (S8 b 4 by e JleiSle 5B o
i ol 5l i collad ol 5l i Eoe (sla
4 bgrye (e sl (n yidn 610 0 500 38 50 (g ol o

5o 1 et ol 050 5Vl 5 2 (S e

Wil ol j (s g0k (o 58 sladaly gl Sl g 059 ST

9 d)" u,..AlJ )i:b SS9 )| s M‘}} Olj.o.e‘.t |) ‘_90...;0
UJJ.H.M...) 6‘)‘o+\/\~ 6..\.190\)) u..i»L..a L')—o.u} LSL@S 4:....:5_»
Ol sleasly gued) (ke (09 55,5 4 azg L
(Sigain y0 o Llil 0590 VY sue )l lae A j0 0
S3p2 ol Glapladly pals s xS sl Sal, ole
Al ol

g eblo 3B 90 5o LUl s o o
S oyl 510 0 pe

G0y B ed co cdalie A Jgax o aS jshiles
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Table 11. Environmental consequences scales of operation phase by pastakia Method

b eolles cund
Activities satatus

(o § bz (glo adlgo
Environmental parameters

(810 oy 318) srcdled
Operation phase Activities

el iy s 5 banro 3Ll B3 B2 B3 A2 Al
Final Environmental
Condition Score
B 1 11 | 1 3 Sl
utilities
B 12 2 1 1 1 3 G JEsl g eels
Electricity supply
A 3 1 1 1 -1 1 G 5 Dl and
Maintenance
-C 10 2 1 2 -1 3 plasc
employment
-B -8 3 3 2 -1 1 Slowy g8
Wastes disposal
E 72 303 3 2 4 S0 SLS drgs
Green space
_ 28 32 2 2 2 g 9 Loyl
¢ Risks and hazards

Sl 38 ol 51 dwld g slaws sudy gos -1V Jgus
Table 12. Summary of count and bond of impacts of construction phase

-E -D -C B -A N +A  +B +C +D  +E s 5l sl
Effects Range
12 1 1 0 0 0 0 0 PC tlemsd ~ (S5
Physical/Chemical
0 10 4 0 0 0 0 0 BE (ol o
Biological/Ecological
0 0 1 0 0 3 1 0 0 SIC  sS8A s )
Sociological/Cultural
0 0 0 2 0 1 0 0 0 EO o golasl
Economic/Operational
0 0 3 2 7 0 4 2 0 0 o
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Table 13. Summary of count and bond of impacts of operation phase

.E D C -B -A N +A +B +C +D +E b 51 aols
Effects Range
1 2 1 1 0 0 0 0 0 0 P/IC s — S
Physical/Chemical
0 1 0 4 0 0 0 0 0 0 B/E N5 oeld ces
Biological/Ecological
0 0 1 0 0 1 3 1 0 0 s/ (ST~ gD S
Sociological/Cultural
0 0 0 0 1 2 0 1 0 0 EO e
Economic/Operational
0 0 3 2 5 0 0 3 2 0 0 o>
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Introduction: Utilizing renewable energies is one of the most effective ways to deal with environmental pollution
resulting from fossil fuel power plants. Renewable energy sources are considered as clean energy sources, but some
of these power plants may change the ecosystem of the region and disturb the ecological balance. The purpose
of this research was to evaluate the environmental impacts of renewable energy (solar-wind) in Salafchegan-

Zwaryan Special Economic Zone using the Iranian matrix and rapid impact assessment matrix (RIAM).

Material and methods: In this research, basic information of the area was collected and factors affecting the
development of solar and wind power plants were studied based on the internet search and field observation.
According to these studies, the potential environmental impacts of the implementation of renewable power
projects on the physical, biological and social, economic and cultural environments were determined. These
impacts were separately predicted in construction and operation phases using the Iranian matrix method and
the Rapid Impact Assessment Matrix (RIAM). The Iranian matrix and RIAM, considering the effects of project
implementation in both the construction and operation phases on the environmental components, are applied

methods for environmental impact assessment in Iran.

Results and discussion: The results from the Iranian Leopold and RIAM indicated that in the renewable power
plant construction and operation phases, the most important positive consequence in the physical environment was
related to surface water quantity and the economic, social and cultural environment associated with employment

and salary. The most important negative consequences in the physical environment were related to the weather

*Corresponding Author. £mail Address: m.robati@srbiau.ac.ir
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and sound quality in the biological environment related to wildlife coverage and in the social- economical-cultural
environment related to perspectives and antiquities. Also, the most negative impact was related to waste and
effluents, wastes disposal, risks, and hazards. Also, the most positive impact was energy supply and consumption,
green space, land earning, and human resources. It should be noted that the construction phase of such projects was

short and would be considered as a long-term investment for future uses.

Conclusion: According to the results of both matrices, the construction of solar and wind power plants, regarding
the least negative consequences on the various components of the environment, was chosen as the most favorable

management option, and without providing a solution, the project performance was confirmed.

Keywords: Renewable energy, Environmental impact assessment, Iranian Leopold Matrix, RIAM, Wind energy,

Solar energy.
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