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Abstract:According to equitable water distribution law, swage and return water considered
as a water resource. Concerning the considerable volume of urban and industrial swage and
return water, for optimum use of these resources as an alternative to compensate a part of water
scarcity and reduction of pollution, planning is required. It is worth noting that in any planning
and environmental impact analysis, we have to consider the swage and return water, because
concerning constitutional rule NO 50, any activity which is harmful to the environment is
prohibited. Previously, a large part of Qom city drinking water and sanitation have been
discharged into Qom aquifer through absorbing wells (drain absorbing). From 2001, the
sanitary sewer network in Qom city getting into orbit and gradually in 2013, the capacity of the
wastewater treatment plants (WWTPs) increased to about 22 MCM annually. In the past
decade, the treated wastewater (TWW) has been used for irrigation in the destination plain
(Sharifabad aquifer). It is expected with complete project implementation the annual capacity
of WWTPs approaches 108 MCM by 2036. This investigation aimed to assess the effect of
Qom city sewage collection execution on quantity and quality of origin (Qom aquifer) and
destination aquifers, quality of the TWW assessment and evaluation of the effect of different
effluent allocation scenarios in origin and destination aquifers. In order to evaluate quality
operation of the WWTPs, the obtained effluent was sampled at the entrance to Sharif Abad
plain monthly in a one-year period (2013), to determine concentration of T, TU, TDS, TSS,
pH, EC, DO, BOD, COD, Mn, Na, SO4, Cl, NH4, NOs, NO,, PO,, S, SO;, CN, Fe, Hg, Ne, Pb,
Cr, Cd, Mn, Cu, Ni, As, Zn, Al, B, Co, FOG, TC, FC and FS. For evaluation of TWW are used
WHO, EPA, and FAO standards for agriculture use and internal standards (Issue NO. 535,
Department of Environment). For assessment of pollution condition in the origin aquifer,
chemical analyses results of contaminated parameters in the year 2006 (45 samples) and 2009
(27 samples) and analysis results of the drinking wells from 2006 to 2013 comprising over 600
samples were used. In addition, for assessment of the chemical characteristics of the origin
aquifer 34 samples in two periods from deep well were collected in 2013 in Qom City to
measure T, TU, TSS, pH, EC, TDS, DO, BODs, COD, CO; , HCO;, Ca, Mg, SO4 , Cl, Na, K,
NH,; , NO, , NO;, POy, Br, I, TC, FC, FS, HPC, Fe, Hg, Pb, Co, Cd, Ni, As, Zn, B, Cu, Mn,
Sn, Sr and Ba. In order to assess the contamination in the destination aquifer 50 samples were
collected in 2013 from deep agricultural wells to measure parameters such as; TSS, pH, EC,
TDS, DO, BODs, COD, COs, HCO;, Ca, Mg, SO4, Cl, Na, K, NH,4, NO,, NOs, PO, Br, I, Ba,
and Sr. Apart to aforementioned parameters, TC, FC, FS, Fe, Hg, Pb, Co, Cd, Ni, As, Zn, B,
and Sn were measured for 14 wells. The salinity variations of the destination aquifer were
assessed by chemograph; based on the chemical results of the monitoring wells in the past
decade. In this study, the drinking water physical, chemical, and microbiological specifications
guidelines of Iranian Standards and Industrial Research and the World Health Organization
standards were used to evaluate the amount of aquifer pollution. For quantity assessment of the
origin aquifers, water table maps (water level alignment, variation, and depth to the water
table), groundwater sections, aquifer representative hydrograph, representative hydrograph in
the boundary of the sanitary sewer network and effluent irrigation were prepared. The annual
water balance of aquifers for years 2001 to 2013 where aquifer was effected by the sewage



network computed. impact of the sewage collection on the origin and effluent irrigation on
destination aquifers based on mass balance was also prepared and calculated. For the
prediction of various execution impacts scenarios as a result of effluent Allocation options to
the origin and destination aquifers in case of full exploitation of WWTPs, water balance from
2014 to 2036 was estimated annually by WEAP model. The chemical analysis results of the
TWW in Sharifabad in 2013, indicted that quality of the TWW in some months for parameters
such as TU, TSS, DO, BODs, COD, FOG and Hg and in most months for FC and TC exceeded
the maximum contaminant level (MCL) and not suitable for agriculture and irrigation usage.
The high concentration of TC, FC, BODs, and NH4 in TWW limited injection of this water for
aquifer recharge. The pollution analysis results from 2006 onwards in the origin aquifer
indicated that this aquifer suffers from microbial as well as nitrate and wastewater collection
had no positive impact. Because in 2013, about one-fourth of the sewage was refined and
furthermore as the drinking water usage is increasing, sewage is leading into absorbing wells
resulted in to contaminate the aquifer. Although in the last decades, the Sharifabad aquifer has
been subjected to contamination due to pollutant of the adjacent metropolitan Qom City and
agricultural activities (Qom city sanitary landfills, irrigation with TWW and agricultural
fertilizers), but according to the sampling of 2013 the human-caused contamination was
commonly still lower than the MCL, Probably depth to groundwater (42 m) protected the
aquifer to be polluted. As the concentration of certain parameters such as NO,, FC, TC, and B
are in the threshold of contamination level, it is expected that in future to be subjected to
pollution as a result of the increase in TWW transportation into this aquifer. In total from 2001
to 2013 about 141 MCM municipal wastewater has been collected and treated. As a result of
these establishments and replacement of wastewater, changes occurred in both aquifers (Origin
and destination). In Sep 2014 water table level of the hydrograph in origin and destination
aquifers were 48.9 and 47.6 m respectively. If the project had not been executed, the water
table level of the hydrographs in the origin and destination aquifers in Sep 2014 were 43.4 and
58.9 m respectively. In the same period, the reduced volume of the origin aquifer was —421
while in the destination aquifer was -166 MCM. If the project had not been executed,
reductions in the origin and destination aquifers were -279 and -307 MCM respectively. Due to
proper channel and gravity transfer of TWW to Sharifabad plain The main purpose in
allocation effluent was to transport TWW to this plain, while the Qom aquifer recharge has
been seriously reduced from absorbing wells and could face serious problem in the near future,
because the area of the origin aquifer is twice the destination and the annual storage volume
decline in the Qom aquifer is threefold as compare to Sharifabad. For this reason, it is
suggested to increase allocation (2/3 of the total TWW) of the Qom aquifer. On the other hand,
as water balance of both the aquifers are negative any way to distribute the allocation between
aquifers, the total storage volume reduction is predicted to be around 330 MCM in 2036 with
respect to 2014. One suggestion of the management approach is to allocate 1.5 times of TWW
instead of allocating farmers' wells. In this way, farmers cost are being reduced, and water
authorities are able to balance the aquifers. In this case, if the proposed scenario is
implemented, in 2036 as compared to 2014, the water table in the Qom aquifer declines 1.5 m
and in Sharifabad rises 6 m.
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