
B. Ataie-Ashtiani

Department of Civil Engineering

Sharif University of Technology 



Domestic Wastewater discharges through the traditional 
septic tanks into subsurface 

General View of Teheran
• Population: 7.2 millions

• Area: 600 km2

• Water Supply:

40-60% by Groundwater

60-40% by Surface Resources



Although many numerical models have been developed for 
simulating Nitrogen fate, it is difficult to employ them in large 
scale due to the limited available field data. 

Considering
The scarcity and limitation of the available data,
The complexities of the processes, and
The largeness of the study area

The purpose is,

◦ to provide a reliable and simple tool for the assessment of 
Nitrate discharge (or its vulnerability) to groundwater 
resources in urban area
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Vulnerability assessment (a modified DRASTIC 
Method)

Lumped Parameters Method (LPM) 



•Precipitation (# 1%)
(N: 16 mg/m2= 9.8 ton/year)

•Wastewater (# 93%)

(N: 30040 mg/m2=18024 ton/year)

• Parks (# 6%)
(N: 20 mg/m2= 1040 ton/year)

Wastewater discharge is the 
major source of contamination.













Wastewater discharge rate in Tehran is estimated 
about 162 L/day per capita.



D.  Depth to water

R. Net Recharge 

A.   Aquifer Media 

S.   Soil Media 

T.  Topography (omitted) 

I.     Impact of Vadose Zone

C.   Hydraulic Conductivity

D.Dw+R.Rw+A .Aw+S.Sw +T.Tw+I.Iw+C.Cw = DRASTIC Index 



Range(m) rating

0-1.5 10

1.5-4.5 9

4.5-9 7

9-15 5

15-23 3

23-30 2

>30 1

Net Recharge(4)

Range(cm) Rating

0-5 1

5-10 3

10-18 6

18-25 8

>25 9









Range Rating Typical Rating

Massive shale 1-3 2

Metamorphic 2-5 3

Weathered 
Metamorphic

3-5 4

Glacial Till 4-6 5

Limestone 5-9 6

Massive 
sandstone

4-9 6

Massive 
limestone

4-9 6

Sand and gravel 4-9 8

Basalt 2-10 9

Karst limestone 9-10 10





Range Rating

Thin/Absent 10

Gravel 10

Sand 9

Peat 8

Shrinking clay 7

Sandy loam 6

Loam 5

Silty loam 4

Clay loam 3

Muck 2

Non-shrinking clay 1





Range Rating Typical

Confining layer 1 1

Silt/clay 2-6 3

Shale 2-5 3

Limestone 2-7 6

Sandstone 4-8 6

Bedded 
limestone

4-8 6

Sand gravel with 
clay & silt

4-8 6

Metamorphic 2-8 4

Sand and gravel 6-9 8

Basalt 2-10 9

Karst limestone 8-10 10





Range(m/day) Rating

0.04-4 1

4-12 2

12-28 4

28-40 6

40-80 8

>80 10









Mass conservation equation:
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• Dispersive fluxes are neglected 
• Average concentration of contaminant in
soil column is considered
• θ is the soil water content within depth 
• q is the water flux
• c is the solute concentration in solution 
•z is the depth to groundwater  
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• Parameter Calibration

•Selection of Run Points

•Importing Data To GIS

•Map Developing   











•According to mass balance analysis, wastewater  discharge from 
septic tanks is the major Nitrate contamination source in Teheran.

• There is a good correlation between result of  modified 
DRASTIC model and measurements

•Utilizing of LPM model in relation to mass balance method has a 
sound correlation with measurements

•According to the LPM and Mass Balance, more than 45% of 
discharged nitrogen will be discharged into groundwater as  
nitrate



• In south and south-east of Teheran, nitrate concentration  in 
groundwater is very high.  More than 55% of Teheran’s 
groundwater resource suffers from nitrate concentration  of more
than 10 mg/lit(NO3-N).

• Although, installation of sewage collection system can be very 
useful for saving groundwater quality but still a long time is needed 
to recover the quality of groundwater.





Reference K2(day-1) K3(day-1)

Wagenet 0.24 0.024

El-Kadi 0.2 0.006

El-Kadi 0.15 0.024

El-Kadi 0.25 0.070

KdA: 3.5-4.5 cm3/gr

KdN: 0-0.6 cm3/gr

KH: 2 

ε :0.15 , θ: 0.45 



y = 322.33x-1.256

R2 = 0.7381

y = 1.7625x-1.0586

R2 = 0.6809
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