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Abstract
AjiChay is one of the most important rivers in the Urmia catchment area, which collects

relatively large regional waters from the East Azerbaijan province and sends them to Lake
Urmia. In recent years, in order to revive Lake Urmia, parts of the river have been rehabilitated
and reorganized to transfer water to the main body of Lake Urmia. In this research, the effects
of environmental damage on the improvement of the AjiChay River in physical, biological,
social, economic and cultural environments were studied and evaluated using two methods of
organizing and non-organizing of Pastakia matrix and weighted checklist (scaled). The study of
the construction and operation of the project based on the results of the method of Pastakia
showed that the positive effects of the project are 61% and its negative effects are 31.7%, and
7.3% of the works are not effective. The results of the checklist method also showed that the
failure to implement the Aji Chai River Arrangement Plan would result in 13 positive effects
versus 29 negative ones. Positive effects are limited to natural and physical environments and
biological environments, but negative effects will occur in addition to those environments in the
economic and social environments. In general, the results of both methods show that the most
positive effects of this plan are related to socio-economic aspects. Ultimately, the environmental
impact assessment shows that the Ajichay scheme has succeeded in achieving its primary goals.

Keywords: River Restoration, Pastakia Matrix, Weighted Checklist, Urmia Lake, Ajichai
River.
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Table 1. Effective classes and scoring scale

Definition of positive effect value Score Definition of negative effect value Score
Very high positive effects 5 Very high negative effects -5
High positive effects 4 High negative effects -4
Moderate positive effects 3 Moderate negative effects -3
Low positive effects 2 Low negative effects -2
Very low positive effects 1 Very low negative effects -1
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Table 2. Assessment criteria of Pastakia method

Criteria Scale Description
4 Important to national/international interests
3 Important to regional/national interests
. Important to areas immediately outside
Al- Importance of condition 2 .
the local condition
1 Important only to the local condition
0  No importance
+3  Major positive benefit
+2  Significant improvement in status quo
+1  Improvement in status quo
A2 -Magnitude of change/effect 0 No ch‘ange/status ‘quo
-1 Negative change in status quo
5 Significant negative disbenefit or
change
-3 Major disbenefit or change
1 No change/not applicable
B1- Permanence 2 Temporary
3 Permanent
1 No change/not applicable
B2- Reversibility 2 Reversible
3 Irreversible
1 No change/not applicable
B3- Cumulative 2 Non cumulative/single
3 Cumulative/synergistic
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Table 3. Range bands used for the RIAM method (Pastakia,1998)

Description of range bands

Range bands Environmental score

Major positive change/impacts
Significant positive change/impacts
Moderately positive change/impacts
Positive change/impacts

Slightly positive change/impacts

No change/status quo/not applicable
Slightly negative change/impacts
Negative change/impacts
Moderately negative change/impacts
Significant negative change/impacts

Major negative change/impacts

+E +72 to +108
+D +36 to + 71
+C +19 to + 35
+B +10 to +18
+A +1to+9

N 0

-A -1to—9

-B =10 to— 18
-C —19to—35
-D —36to—71
-E —72to—108
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Table 4. Summaries to compare the options for organizing the Ajichay river construction project
in the construction phase and operation
Number of  Number of Number of . -
. . o . . Algebraic Positive Coequal
Environment Option positive negative given score
scores to total scores
marks scores parameters
Natural and  Option A 5 9 14 3 0.36 -0.21
physical .
environment Option B 5 9 14 1 0.36 0.07
Bio|ogica| Optlon A 4 6 10 -3 0.4 -0.3
environment Option B 6 4 10 6 0.6 0.6
Economic-social Option A 0 14 14 -21 0 -1.5
environment Option B 14 0 14 35 1 2.5
Cultural Option A 4 -4 2 -2
environment Option B 3 1 3 1.5 1.5

53 ol e LT o5 w oY il Sondy o s
g Slans 3l s 5 JUadl sl 51 36 5 sl e e
5 LB ot Ol Sl dlex 51 g anl s el (28l
b 3l aodle 5 (oIS 5 s sloul 2l 4 S s C;b
soe e 5 slaileda 5 oslhe S5 S Cl sy,
Sl Bl e g awils Cslhas S s oyl 5 0lalS 655 2
T ol 50585 ol e b S 51 5

b ol poce 55 s S b L sl s
2 b el bsle sl (B i on reb 5 (S5
oo Lo ol (s sl Sllasde Zyls ) e ) 50
o) s 3 e e ey o al 5 o laals
ozt (S35 5 oo 3L ol 3 SRl 0 ler G 4 )
Moot s 5L a5 b 2l b ol silr 5 0LS
Slzlpas S50 00 8 Jos il el Sl ot O you
sl d Sl miad sl chas by o e o m b
Gibs 55 by e 3l el Mas gl o Lyl s L
ool S (A e il gy el 5 (LS
glslr ol 5 las 55w 5l 20 S Wb walys Sl o5l
ch Gl e Doso s sleml - olatdl s s sy el 55
S b s L 5 s sl e e IS5
S a5 ar s Bt

Cod Sota ST 1l 55 (San b Lo (595 2 b 51
sl 5 el g1l 3L 5 aal s oS 5 Uizl o)

Journal of Water and Wastewater

S St ST as s YY (Kb 5 ok boa 5 458
b it S Lo 5o

et Sl Sl golacss 4 S el s e I o sas s
30305 b 0 0l e o e S 48w Olinsl LG
o (S5l ol 33 oo 5 a0 1o el 5 Sxis]
s ilaobemsle OYVT il sbedle i s Sse Sol
Sl Lels s Ll Cfl’ sl dihie ol sl 5 olalS 5 )
5 4o’ bdﬁT@,_ ol S il S LB S 31 ol 5 sy 5m
gl s o sLaglay tlig OO (ol abs
GBSk b beb 5l s S s bulew,
S0 Ca | Ol s o8 e e s e Slasges
Jls olsie 4 sls falS oz shame DS 2ule, b 6l 2]
LoNsb 5 Lol 8 olad slye 5 20 1pn Sl 5 5m 5
s 438 ol 5saiS sl (5,508 (ST il aiar sl |
Sy Ol LB i 5 850G LT S i ol
Jlast 3oy b 51 SUs 5 (i3 5 b gloT St (o,
el 4 o ) s (e S dame Sy e

ST wels gl 2l absyy (apbele £ b (gl 4 0
ST ol (S5 (slezb galatdl be s Cote
PRCUPCPCH I I PO AW AW [ WCEPRCHER
Cond g tnny slar b o hdladl o 2 les 5l Cales
I 55 ol el pde Slslizel 5 55 gel SVl gy
53 33ben Bl Sota T WS bl al s S8l

Vol. 31, No. 5, 2020

19 gl ke Y 50



dx.doi.org/10.22093/wwj.2020.154274.2766

OhlSas 5 pots, ol e

B Cultural environment
FSocial- economic environment
= Biological-ecological envir t

Number of effects

24

E- D- C- B- A- N A+ B+ C+ D+ E+
Scope of effects

Fig 2. Summary of the construction phase analysis of the
organizing Ajichay river
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Table 5. Summary of construction phase scores for organizing the Ajichay river

oy

Scope of effects

Environment

Physical-chemical environment
Biological-ecological environment
Social-economic environment
Cultural environment

Sum of points

+E +iD +C +B +A N -A -B -C -D -E
0 0 0 0 1 0 5 5 3 3 0
0 0 0 0 0 0 3 4 2 0 0
0 0 2 1 7 2 0 0 0 0 0
0 0 0 0 1 2 0 0 0 0 0
0 0 2 1 9 4 8 9 5 3 0

Sl als gy sl b ols s ale o Sl slnel €035 =8 g

Table 6. Summary of exploitation scores for organizing the Ajichay river

Scope of effects +E +D +C +B +A N -A -B -C -D -E
Environment
Physical-chemical environment 1 3 5 4 3 0 1 0 0 0 0
Biological-ecological environment 0 0 2 4 3 0 0 0 0 0 0
Social-economic environment 0 0 2 6 3 1 0 0 0 0 0
Cultural environment 0 0 1 1 0 1 0 0 0 0 0
Sum of points 1 3 10 15 9 2 1 0 0 0 0
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Table 7. The results of the evaluation in the construction and operation phase

e Range Environmental Percentage
Description of range bands bands score Number (%)
Major positive change/impacts +E +72 to +108 1 1/22
Significant positive change/impacts +D +36 to + 71 3 3/66
Moderately positive change/impacts +C +19 to + 35 12 14/63
Positive change/impacts +B +10 to +18 16 19/51
Slightly positive change/impacts. +A +1to+9 18 21/95
No change/status quo/not applicable N 0 6 7/32
Slightly negative change/impacts. -A -1to-9 9 10/98
Negative change/impacts. -B -10to - 18 g 10/98
Moderately negative change/impacts -C -19to-35 5 6/10
Significant negative change/impacts -D -36to-71 3 3/66
Major negative change/impacts -E -72 to -108 0 0/00
Sum 82 100
16 ® Construction phase #Operation phase I Cultural environment

FSocial- economic environment
20 = Biological-ecological envir t
v
g o
S -
3 £15 1
s 3
b k]
e 510 -
Z £
z =
Z 5|
E- D- C B- A- N A+ B+ C+ D+ E+
0 B

Scope of effects

Fig. 4. Comparison of the sum of all effects of
construction phase and operation
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Fig. 3. Summary analysis of the operation of organizing
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