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The aim of this research is investigatint the quality of underground and Surface water of the Dez
Dam lake. Existence of two oil fields (Qala Nar and Balaroud), upstream of Dez Dam and their
inclined slope towards Dez Dam Lake, will affected the release of oil pollutants through
underground water to the Dez Dam. Risk assessment development has been done using EPA
method. The samples of underground water and Dez dam reservoir were analyzed by gas
chromatograph to determine the amount of total petroleum hydrocarbons. The new risk assessment
equation (HRA) formulated by considering the importance factor. Analytical Hierarchy Process
(AHP) used to evaluate the degree of health importance of petroleum hydrocarbons in the range
of C10, C20, C30 in underground water and Dez Dam and the probable risk to human health was
calculated according to the EPA standard and the new method for carcinogenic and non-
carcinogenic risk. According to the EPA, the results of this research do not include cancer slope
(CSF), as a result, there is no risk of carcinogenesis in the existing samples but they have a non-
carcinogenic. C10 and C22 hydrocarbons entered the dam from underground water, C10 in the
EPA method with a rate of 1.94 and in the new method (HRA) 1.13 has the highest probability of
non-carcinogenic risk. Results obtained from the EPA equation and the new HRA formula in this
research showed that the total petroleum hydrocarbons entered the underground water and dam
lake and have a high probability of non-carcinogenic risk.
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Extended Summary

Introduction

Fresh water is one of the most vital resources for human beings; therefore, with increase in its consumption, its available
quantity becomes more important. In many areas in Iran, the drilling of oil and gas extraction wells has increased the
pollution-related problems in these areas, which is doubled by the pollutant leaks from underground oil reservoirs. In case
of leakage from oil wells and contact with underground water, petroleum substances with high solubility in water will
flow underground and lead to the spread of pollution. Understanding the relative risk of decline in underground water
quality near the oil and gas fields is an important issue. In addition, the lakes and reservoirs are important sources of
drinking water and the water for agriculture and industry, and the optimal use of these resources requires proper methods
of monitoring and maintaining their quality. In the studied area, Qale-Nar and Balaroud oil fields are at the upstream of
Dez Dam, which due to the slope of these oil fields that are inclined towards Dez reservoir, there is the probability of its
contamination through oil leakage to the underground waters and its transfer to the Dez reservoir. Thus, this research has
been conducted to investigate the quality of underground water and Dez reservoir to ensure the amount of oil leakage
from the upstream oil fields to underground water up to the dam, as well as to do risk assessment and develop risk
assessment method.

Materials and Methods

The points related to oil wells, springs and wells were determined by GIS software on the map of the study area.
Groundwater sampling stations in the upstream of Dez Dam were selected according to the slope of the geological layers
of the area towards the dam reservoir, the location of oil wells (as pollution sources), the direction of the groundwater
flow and the existing springs and wells in the oil area. 3 springs and 1 well were selected as sampling stations in the
direction of water flow from the upstream of the polluting sources to the downstream in line with the flow direction.

For sampling from Dez Dam, first, the number and location of the studied stations were determined according to the
geographic location, the shape and area of the reservoir, the location and direction of the slope of the oil fields in the
upstream of the dam as sources of pollutant in the region. Based on this, the number of measurement stations was 3 points,
1 station was determined in upstream of the dam and downstream of the oil fields, 1 point in the middle of the dam and 1
station near the outlet of the dam.

The samples of underground water and Dez reservoir were analyzed by gas- chromatograph to determine the amount of
total petroleum hydrocarbons. The new health risk assessment (HRA) equation was calculated by consideration of the
importance of development and probable health risk factors according to the EPA standard and the new method was
calculated for carcinogenic and non-carcinogenic risk.

Discussion of Results

In this study, all underground and surface water samples were contaminated with TPH, the lowest of which is 0.09 and
the highest is 364.01 mg/L.

The results obtained from EPA equation and the new HRA formula in this research showed that C10 and C22
hydrocarbons have entered Dez reservoir through underground water, the emission ratio between the two showed that
C10 has a much higher emission property (due to its higher solubility) and a higher density in the part of Dez dam that is
related to the water outlet.

The EPA standard and the new method of risk assessment indicate the contamination of groundwater and Dezdam with
high risk probability. According to these results, the risk assessment of the use of underground water and the water of
Dez Reservoir is considered as a health risk source.

Conclusions

The presence of Qale-Nar and Balaroud oil fields and their oil wells have caused oil leakage into the underground waters
of the region, dam reservoir and caused their oil pollution. High pollution of Dez reservoir near the outlet has a harmful
effect on public health, which requires necessary measures to reduce TPH inputs in water in order to protect the aquatic
ecosystem and maintain public health. In this study, EPA risk assessment methods and the new HRA method were used
for TPH risk assessment. The proposed comprehensive risk assessment method was observed and its results can be used
for corrective and control measures and prioritization of risk reduction resources.
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