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Abstract

Background and Obijective: In this research concentration and extent of soluble contaminants plumes
caused by probable leakage of petroleum materials from Khoy Oil Products Storages and also
transporting mechanism of pollutants by groundwater was investigated.

Method: Groundwater flow model for a steady and transient state was simulated using MODFLOW-
2000 code. Then, flow model calibrated and the aquifer hydraulic parameters were estimated. Flow
model output and calibrated parameters were used for simulation of BTEX and MTBE transported by
MT3DMS code. Three scenarios were considered to predict transporting of pollutants under various
conditions.

Findings: The model results suggest that the plume MTBE in the condition of continuous source will
be distributed up to 774 meters whereas it will distribute about 108m far from the source if the leakage
stops after three years. According to the model prediction, the extension of BTEX will be less than
MTBE in the case of continuous leakage. Under condition of the second scenario (non-continuous
release of the pollutants) the plume extension of benzene reach will be 126 meter after 10 years and it
can reach to the nearest abstraction well in 8.5 years. MTBE plume size in this period reaches to 6 times
of BTEX and will reach the well in 1.5 year.

Discussion and Conclusion: Average velocity of contaminant distribution is about 5 to 6 cm per day.
It is predicted that the MTBE plume reaches earlier to the first pumping wells related to BTEX. So
maintenance of the Qil tanks and monitoring of the downstream groundwater is a necessity. Average
velocity of contaminant distribution is about 5 to 6 cm per day. It is predicted that the MTBE plume
reaches earlier to the first pumping wells related to BTEX. So maintenance of the Qil tanks and
monitoring of the downstream groundwater is a necessity.
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Figure 1- Study area location map



100

e 03323 D 30 (15 (5o 0uiy YT JU goue 55k arnd

ol 5 Jodta Sligery it Sla 5 a0+ Sl o
£ 5l cado plad jo S K el e Voo 5l iy e0gaee
a0 5 sk Gliee (Jlod 4l o a8 Cenl 1aglSS 5 Lo
Chpl cdis 58 G g el St 1eglSS (lies 5>
o 9 (o) SLaY 50095 CS10SG Bes 5 (b2 S 50
45 0 (gue )y ol 0y A laz acl odel ggs 5, &l
el 0030 ,8 s j0 jgamme deyd (oo yauw ST 4y prie
oS wib e 95 Cuds s>l Li5u dxlllas 9,90 03gane
5 glmodgl b Ay E8ph (s (3l Sl 5
950 O et 2l se a3 g ks Sl (gl 4531 )8
b oyl g olsel 4 ooV jolie s olge Coid & yguo 40

YW e Caws

mailag; Collad Jolo (g5 s (8 pl Sligesy S5 j5b 4,
oS g Laalls (o e Jds 4y a8 ceul ok 5 will slo
A s g loailog; sy (>lg g Sl gl 50 0l
S35l iz it (gl Coal 11 (5355359 000
ol cal 5 (e25u Sl ool JSAT () 5 anle 5 02
Sl wleads date mar ) 3l e b OlyS 5 diien oyl
-4ils 5l aS was slo wlp cwl oo awlS oyl (6 pdudehs
Aoy &8l ail0g; jumo ;0 g ool JSid awle g 0 sl
09 Sl G ridek )l a5 oad ol Jadie sladils |
Y Sy lalllaa ) Jeols oMl 4 az g b arias
sogazma 35 ool sl (il (yn; oDl g ol (s li>

oud LS5 (pilaz 0lhsd) waaz (8l Slig po Sl

s glasls g 5o cdpl cwbs JBlas (Y JSo) el

1)

TERTIARY | QUATERNERY

PALROERE MIOCENE | 1Y,

L—'.B\;l.;m
4

y‘ 1Qs: Salt Mas 0
L lQal: Recem alluyium
= Wiayy fet (st 2
JOF Gravel fans in generad
i SN RS gty A58 by e
L 1Q3: Gravel plain

CENOZOIC

]
| x2: Young terrace
= e sle At
HER I‘Iq«:, L'uu#'lummalc
| UV NPT

Pl Thick boded comglomarae
4V e g et

I Mcs:Red conglomenate
A its

IMun Hed e grey saltiferows i

P 5l g a8 i fe

.

ST emfE

(x d,.“#-d.’__m”y 0 1,250 2,500 5000 750 ters 1:43,000

Mu‘aoé)}omgwww)w—vﬁ

Figure 2- Geological map of the study area
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Figure3- Water table levels map and groundwater flow direction in the area
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Figure 4- Discretization of the flow modeling area and location of mass transport modeling area
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Figure 6- Simulated iso-potential map resulted from running of the flow model
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Table 1- Chemical parameters assigned to the flow and transport models
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Table 2- Sensitivity analysis of transport model related to the main parameters
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Figure 7- Extension of Benzene plume under the first scenario condition
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Figure 8- Extension of Toluene plume under the first scenario condition
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Figure 9-Extension of Ethylbenzene plume under the first scenario condition
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Figure 10- Extension of Xylene plume under the first scenario condition
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Figure 11- Extension of MTBE plume under the first scenario condition
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Figure 12- Extension of Benzene plume under the second scenario condition
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Figure 13- Extension of Toluene plume under the second scenario condition
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Figure 14- Extension of Ethylbenzene plume under the second scenario condition
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Figure 15- Extension of Xylene plume under the second scenario condition
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Figure 16- Extension of MTBE plume under the second scenario condition

%)L_M: .]a.:‘l,_.w o MTBE 9 U)"U 6Lmo..\.~3‘y" ‘;éﬁﬂ )Jl
Jlos b yo MTBE 6?05]1 il Gy a5 oy lis pgu
a onl a5 b bon 05 (Sl G Sl VY Loy
4 S iy 2l o MTBE Jlast (oL eobls JJs
2Bbse O30

Oliee a8 0l lis axlllas 0,90 ailais O\y’rj 4o MTBE
WBTEX j e Jos MTBE _Sogll iy
wabjoyl):wfgd?@#lg&&qog&lafq_&b@
il WBTEX & canes

Sogdl ol i e @had pae Sy5 o 0 45 5,5k 4

VLY oojﬂ Iy &l 0 500 @lio 5 Cowd il

323l iz (9t (FogIT ol (b 55S) pgus 925k (2

(Al o o
Olye oy @ JEsl slo el polie pou g0l (bl 5
oled jo e loads a8 5 Las 0 yao (Ko) v wi
sl pU & a5 358 00 a3 )5 JaS 3 (gl ol 4t
5 B wls ol (Worst case scenarioy cdl> .y so
Al Jlax S 000 b (655 el e )l (ol 25k
Dl &5 Ll (P )3 0e—bioe (BB &S Djg—o (nl 4
ax a Sogll ol ks wnas slasl S O o beasyYl
9y 2 sl l 25l ol b fog walss & 50
9 o2 Juil opedg ooy30 MTBE slaeass¥T sl Jow
52 )b @l ol o 00,1 (Y B (VY) sloJSis ,o bl;
soas¥T plai Sogll plcdl> ol jo as ols L pgw
sl cole 5l mpe 5o VWAY: Lo oo cosdS b i

L8, aslie 0,5 wualgs 0sglT 1, Sllllas dalate cuvs ol



3% e 025 D1 33 S5 gl sy ¥T JUiH goue (g5lw s

Hsde @)

gt ™ | A o el e o
o ot SRS f i T A S | S @

PRURIPUR O 29 PO OF S SRS JON | J¥] I JUINK S L L
Figure 17- Extension of the Benzene plume under the third scenario condition
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Figure 18- Extension of the Toluene plume under the third scenario condition
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Figure 19- Extension of the Etil benzene plume under the third scenario condition

Seal de o

JUo oo o e (I A A | Ll @

[ e O
el e o~

paw 923l bl coni 15 (Sl pl (i Y+ S

Figure 20- Extension of Xylene plume under the third scenario condition
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Figure 21- Extension of MTBE plume under the third scenario condition
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Table 3- Transport model prediction results under condition of different scenarios
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