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WATER BUDGET OF THE WHOLE MODEL DOMAIN:

FLOW TERM IN ouT IN-OUT
STORAGE 0.0000000E+00 0.0000000E+00 0.0000000E+00
CONSTANT HEAD 0.0000000E+00 0.0000000E+00 0.0000000E+00
WELLS 0.0000000E+00 1.1335496E+05 -1.1335496E+05
DRAINS 0.0000000E+00 0.0000000E+00 0.0000000E+00
RECHARGE 4.4833766E+04 0.0000000E+00 4.4833766E+04
ET 0.0000000E+00 0.0000000E+00 0.0000000E+00
RIVER LEAKAGE 0.0000000E+00 0.0000000E+00 0.0000000E+00
HEAD DEP BOUNDS 8.5561227e+04 1.7040334E+04 6.8520891E+04
STREAM LEAKAGE 0.0000000E+00 0.0000000E+00 0.0000000E+00
INTERBED STORAGE 0.0000000E+00 0.0000000E+00 0.0000000E+00
RESERV. LEAKAGE 0.0000000E+00 0.0000000E+00 0.0000000E+00
SUM  1.3039499E+05 1.3039530E+05 -3.0468750E-01

DISCREPANCY [%] 0.00
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TIME STEP 1 OF STRESS PERIOD 25

WATER BUDGET OF THE WHOLE MODEL DOMAIN:
FLOW TERM IN ouT IN-OUT
STORAGE 4.7874027E+04 1.2642170E+05 -7.8547672E+04
CONSTANT HEAD 0.0000000E+00 0.0000000E+00 0.0000000E+0Q0
WELLS 0.0000000E+00 1.0190569E+05 -1.0190569E+05
DRAINS 0.0000000E+00 0.0000000E+00 0.000000Q0E+00
RECHARGE 7.6248562E+04 0.0000000E+00 7.6248562E+04
ET 0.0000000E+00 0.0000000E+00 0.0000000E+00
RIVER LEAKAGE 0.0000000E+00 0.0000000E+00 0.0000000E+00
HEAD DEP BOUNDS 1.3269809e+05 2.8514850E+04 1.0418324E+05
STREAM LEAKAGE 0.0000000E+00 0.0000000E+00 0.0000000E+0Q0
INTERBED STORAGE (.0000000E+00 0.0000000E+00 0.0000000E+00
RESERV. LEAKAGE 0.0000000E+00 0.0000000E+00 0.0000000E+00
SUM 2.5682069E+05 2.5684223E+05 -2.1546875E+01

DISCREPANCY [%] -0.01
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Abstract

Shahrood plain with an area of about 540 Km? is located in Semnan provience. In this
research with the aim of to investigate the transport of nitrate, groundwater flow was firstly
modeled by MDFLOW and then transport of nitrate was simulated using MT3DMS code.
Groundwater flow model in steady state was calibrated based on the average data for a
period of 4 months from December 2007 to march 2008. Unsteady flow model was
performed and calibrated for a period of 25 months from March 2008 to 2010. Values of
hydraulic conductivity and Spesific yield was determind during the steady and unsteady
calibration processes. Folw model was verified for a period of 12 months in 2012.
Transport model of nitrate was developed from April 2010 to March 2011 considering
initial and boundary conditions and transport mechanisms for nitrate (advection, dispersion,
diffusion and chemical reactions). The model was calibrated based on data in urban area from
July 2003 to October 2005. Nitrate concentrations of groundwater vary from 5.5 to 140 mg/L in
this area. Results showed that the nitrate concentration in urban area ranged from 5/5 mg/L to
140 mg/L. Regions with low hydraulic conductivity (1 m/d) at west and water table
depression in the south of urban area large number of production wells prevented nitrate
contaminant to spread in these areas. Also, the transport of nitrate is highly affected by
groundwater flow and hydraulic conductivity of the aquifer. In adation, the results of nitrate
transport model showed that nitrate concentration in recharge from urban area ranged from
70 mg/L to 450 mg/L and nitrate concentration in agriculture return flows is about 200mg/I.
In the other word, the average flux of nitrate from agricultural areas was estimated to be at
152 Kg-N ha? year™. Risk zone of nitrate pollution in urban area and nitrate attenuation
after deletion of contaminant sources was also investigated in shahrood aquifer.
Attenuation trends in urban area showed that maximum nitrate concentration is decreased
to 114mg/L after one year and to less than 100mg/L after five years. Isu-concentration
maps do not show important changes in agricultural areas during attenuation period. This is
porobably related to the short time in model run and low volumes of return flow comparing

the saturated zone of aquifer.
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