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Abstract

Background and Objective: Zagros tunnel, as the main water carrier of the system and supplying 97%
of the incoming flow of the downstream dam reservoir, is facing the problem of underground water
infiltration and hydrogen sulfide gas leakage.

Material and Methodology: In the present study, the effects of leakage from the formation on the water
quality were quantitatively simulated by modeling the transmission system and input flows regarding
the implementation measures for tunnel sealing. Considering the quality of water entering the reservoir
at different times, approved experimental methods were used to evaluate the trophic potential of the
downstream reservoir.

Findings: Based on the qualitative model used, although the EC of the leakage flow into the tunnel is
high and around 3000 (uS/cm), but due to the low flow rate and limited effect on the overall flow of the
tunnel, the final flow salinity is 700 (uS/cm). It will not be exceeded and the use of outgoing water for
agriculture, despite the high concentration of hydrogen sulfide in the leakage flow, the presence of this
gas in the final flow does not create any restrictions. Of course, in years with high rainfall, more leakage
and quality degradation can be expected. According to the results, the tank with TSI of about 85 is in
high trophic conditions.

Discussion and Conclusion: Due to the short retention time (12 days), it is said that trophicism does
not occur in the reservoir, but the research results show that trophicism occurs in the reservoir and water
quality management is necessary. With the possibility of increasing nutrients in the future, the potential
of nutritionism is also intensified, and in addition, the entry of nitrogen and phosphorus compounds in
the reservoir can lead to nutritionism in this small reservoir.

Keywords: Nutritionism, Zagros Tunnel, Water quality, Experimental model, Leakage.
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Figure 1. Overview of the components of the study system from Hirvi dam and Zagros tunnel to the dam
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Figure 2. a) monthly discharge and b) volume of monthly water transfer from the intersecting rivers to the
Zagros tunnel
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Table 2. Standards of water quality parameters for agricultural and irrigation purposes (17)
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Table 2. Limits of microbial and biological quality of water for agricultural and irrigation purposes (17)
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Figure 5. Electrical conductivity of the incoming flow to the downstream dam and the contribution of each river
and tunnel leakage flow in it

390 s B g )| sl ol o ax ST .ol oloslo >
Jooz & azgi b Lol oo 09> wlalgus oy cdale o iy

odle 4y .0 )l gy srin (§),5lLS yiSu 4o G)L.c-.’] slp o

Ol dw 3% 4 (699,55 sla el L F Sty
ol Sllguw (e cdale Ol s . Canl o ools ylis Caws

@ by MMt YE: clali b o] Sl o5 wos



¥ oSy B 50 O JU! i § bazmo &l bl g (21,5 49085 (b))

Ma/lity & LT o1 o HoS jlxe clale 2Slas o Jgux
alold a5 595 oo oaalive oud alowl (g3l Jow jo a5 el
1 5l 352 8 laslinl oo g oo alosl i i o 0L
sla cbale (S cbls walssu sg2g (ASis 55 Cum 0l )
pailg o H2S sgmg a5 oo | T 5 Sl oals s i

sgam 4 5 CHI @ clale culy o o b 138,56 U
9 e ) 2 )l b Pl

6ok 55U (y5ee (25 dsS Wl e dS a0 /P

b asls

HH2S (mg/llt) Cewd u.ul; A (63959
TP (mg/lit) s Ol ds (6459
B Chl a (Mg/lit) cuus ol o 63555
1000

OQBMA )O 6)1.;..’] u—‘ Q)L.\Jl.a._w‘).’aa)‘ ‘JS 0)5)"") 4.‘> )fl
Ol glo e 5 ¥ Jgax w4z b (ST o)l 18 oglhae
aS 59l 35y IS q&ﬁgmxlyu’x‘mg/"t\’)’l
9550 3O i e 4 0,5 o0 51,8 oy 0550 amy i3 )0
@ $89,5 ol o 6)@-!" U]MJJK—*M;UJYM
b o sloole jo o s Mlalle;u'I)luiJM IRy C
YU 2l s el e ML 1Y 51 s ol 5

‘J"l—""" » U"‘)’ as)LC .Q)L) 0¢2g9 Cwd U‘JL‘ S ——) u)?(.ao )

9 S04 (MG/I) coms sl s 63955

0.1

0.01

100
) ‘ ‘ ‘ ‘
1

93- 10 93- 1! 93- 1lr 94-J 943 944 94- 46l 94- 4- 94-9

ola

o 50 By caldd 5y 3l w09, 51 Sy 1 vt 9 Cerwd maly w49 (69939 T s -5 S
Figure 6. Water quality of the incoming flow to the downstream dam and the contribution of each river and
tunnel leakage flow in it

0 0529 o gy aclp b aS Sl 4y azgi b .ol ooy
Pl CaiS iz 03y plol alsog; (23 5 ki bz 36
Jrebaz &jeo o0 canlools las i o]y 0g5 136
a4z gi b oo b plnil glo 5 ol L az 5 G i
Fststlae Ll ccews Gl s 5500 50 o CoinS Ll

2,00 3975 (335 53 59 Sl

S (5350 53 ()5 AR (o g S (T Lo

Cwd ol
SVFe e 1Y L s ond 6, o3l gl ools Lulusl
oSl cglas Gl (@Y S8 ) caw s b s 55w

by caSe e Ve 090 (59,0 oy 3l Jll oo el )by

Q—i‘ Lg).:f o)'l..\ﬂ obey yo & 8 Gl d—w jo




ol g dlje VoY olo 53T AFA 6 los comt § banzo (65995555 3 pale Wy

SR ) R

90

@ TSI(TP) =TSI(TN) = TSI (Chl a)
80

70

60
50
40
30

20
0

NI T T - T AN I
A I ol

(AN

600

590 g 99/12/24

585 I 00/01/18

580 1400/03/03
575

570

565

560

(S

555

550

700 800 900 1000
EC (us/cm) (<)

S (350 4 (59939 Oy 30 TSI dmwle (0 g s (350 35 o0l (5 55 0310l (S Ul o (I -V JSCs
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