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Fig. 1- Geographical location of the study area
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Fig. 2- Selected wells for the pumping test in Rey industrial area (south of Tehran)
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Examine Drawdown-Discharge Plot to Identify 1. Continuously decreasing discharge with decreasing drawdown, or
2. Constant discharge with decreasing drawdown. Constant discharge periods indicate Confined or Perched LNAPL
and can be analyzed with respective worksheet (tab).
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Fig. 3- Steps to conduct the research (API, 2016)
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Table 1. Characteristics of the pumping wells
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oy LNAPL (T & LNAPL) (est) (393 2 &y0 %) (38

Well (%) LNAPL Transmissivity LNAPL Hydraulic

number  LNAPL Relative density Viscosity (m?*/day) conductivity(m/day)
thickness LNAPL to Water) (est) 5 285 s 95k U35 9 085 s Lo

(m) 5§ A 9,98 U%9)
O FP)oss 15 OAYF) OV AFP)oss 15 OAVF)
(Cooper and (Bouwer and  (Cooper and .
. (Bouwer and Rice
Jacob method  Rice method Jacob method method (1976))
(1946)) (1976)) (1946))

PW22 391 0.78 0.63 0.313 0.261 0.08 0.06
PW55 4.46 0.78 0.67 2.459 1.819 0.55 0.40
PW56 14.305 0.78 0.6 11.506 7.163 0.80 0.50
PW61 2.73 0.78 0.63 4.426 1.945 1.55 0.71
PW62 6.9 0.78 0.75 4.808 2.591 0.70 0.38
PW69 6.37 0.78 0.78 0.085 1.07 0.17 0.17
PW84 4.625 0.82 1.31 0.892 0.523 0.19 0.11
PW103 6.99 0.82 1.21 0.673 0.845 0.11 0.12
PW110 7.01 0.81 1.28 0.612 0.767 0.09 0.11
PW127 5.215 0.83 1.91 1.882 1.369 0.36 0.26
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Table 2. Calculated parameters in the pumping test
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Well number Plll;l in. &ischar e The volume of LNAPL Depth of LNAPL Depth of ground water
p(m3g/min) g pumped from the level before level before
well(m®) pumping(m) pumping(m)
PW22 0.14 1.115 17.790 21.700
PWS55 0.17 1.050 19.030 23.490
PW56 0.09 5.145 15.605 29.910
PW61 0.21 0.963 18.390 21.120
PW62 0.09 1.187 14.180 21.080
PW69 0.13 1.163 15.470 21.840
PW84 0.15 1.056 14.370 18.995
PW103 0.11 1.170 14.630 21.620
PWI110 0.06 1.188 14.535 21.545
PW127 0.11 1.149 14.680 19.895
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Fig. 4- Map of LNAPL Iso-Transmissivity using the Bouwer and Rice (1976) method in the study area
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Fig. 5- Map of LNAPL Iso-Transmissivity using the Cooper and Jacob (1946) method in the study area
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Introduction: Environmental pollution, especially the increasing trend of water resources pollution caused by
oil spills, is one of the main concerns of advanced human societies. Considering the dangerous nature of oil
contamination for the environment as well as the development of various diseases such as pulmonary and skin

diseases and cancer, it is very important to purify the environment.

Material and methods: In the study area, Shahr-e-Ray industrial zone, south of Tehran, petroleum activities have
led to aquifer pollution, so that in some parts the thickness of light non-aqueous phase liquid (LNAPL) on the
surface of the groundwater reaches more than 20 meters. Since the LNAPL acts as a source of exceeding pollution
in the groundwater, in both saturated and unsaturated areas, it is necessary to purify the aquifer, which contains
LNAPL fluid. In this regard, awareness of hydrodynamic parameters of the aquifer such as transmissivity and

hydraulic conductivity is of great importance and even determinative of the type of recovery methods.

Results and discussion: Because of the hydrogeological conditions of Rey industrial zone, LNAPL thickness
and also time limitations, the Baildown test was used to determine hydrodynamic parameters of the aquifer,
including transmissivity and hydraulic conductivity. This method involves removing the entire LNAPL from
the casing and filter pack by moving part of the volume to create head differences. Afterwards, the fluid level

is measured during removal.

Conclusion: Regarding the results of the Baildown test, the range of LNAPL transmissivities in the aquifer
varied between 0.085 to 11.506 m2/day and the range of hydraulic conductivities varied 0.01 to 1.62 m/day.
According to the Baildown test result, the highest transmissivity of LNAPL in 10 wells was observed in the

eastern and northeastern regions of the study area.

Keywords: Oil pollution cleanup, LNAPL transmissivity, Baildown test method, Shahr-e-Ray industrial zone.
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