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AWAS 

 Developed over  the past 10+ years for     

augmentation water accounting. 

 Multiple analytical solutions (Glover, SDF) as 

well as URF’s. 

 Glover solution was based on a program 

created by the Office of the State Engineer 

(Dewayne Schroeder, 1987). 

 Model supports different time steps. Daily time 

steps are especially important for wells close to 

the river. 

 Calculates depletion or accretion based on 

pumping or recharge records. 



Analytical Solutions 

In order to develop a model simplifying 

assumption must be made since nature 

is usually too complex to simulate 

exactly.  

Many analytical solutions are developed 

for homogeneous and isotropic 

conditions.   

To deal with the more realistic situations 

(e.g., heterogeneous and anisotropic 

aquifers), numerical techniques (finite 

difference or finite element) are used.   



Review of Glover’s Equation 
Q 

q = depletion rate at stream 

Q = pumping rate from well 

T = trasmissivity 

S = specific yield 

x1= distance from well                        

 to stream 

erf = error function 
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Glover Assumptions 

 The aquifer is isotropic, homogenous, of 

uniform thickness. 

 The transmissivity is the same everywhere and 

does not change with time.  

 Drawdown is negligible compared to aquifer 

thickness. 

 The water table is initially flat. 

 Water is release instantaneously from storage. 
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Glover Assumptions 

 The stream is straight, infinite in length, and 

fully penetrates the aquifer. 

 The pumping rate is constant for any pumping 

period. 

 The diameter of the well is negligible. 
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Boundary Conditions 

AWAS computes return flows using different 

boundary conditions: 

 Infinite Aquifer 

Alluvial Aquifer 

No Flow Perpendicular to Stream 

Effective SDF 

URF 



Infinite Aquifer 

 

Image recharge well placed across the stream so that zero drawdown  

occurs at the stream.  



Alluvial Aquifer 

Boundary condition are met by placing a series of alternating recharge and 

pumping image wells. 



SDF Map Example (SP area) 



Boundaries and 

Heterogeneous Conditions 

 Boundaries are calculated by using image 

wells. 

 Averages can be used to deal with 

heterogeneous aquifer properties. 

 



Main AWAS Window 



 



 



 



 



 



 



 



 



Heterogeneous Transmissivity 

 



Heterogeneous Transmissivity 

 Which Transmissivity Value to Use? 

 Harmonic Mean 

 

 

 Arithmetic Mean 

 

 

 Geometric Mean 
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Heterogeneous Transmissivity 



Heterogeneous Transmissivity 

 Which Transmissivity Value to Use? 

 Harmonic Mean 

 

 

 Arithmetic Mean 

 

 

 Geometric Mean 

 

12,697  GDP/FT 

42,655  GDP/FT 

29,000  GDP/FT 



Transmissivity 

 



 



 



Summary and Conclusions  

AWAS is developed as a platform to use several analytical 

methods and allow users to evaluate a number of different 

options (boundary conditions and solutions methods).  
 

Analytical models cannot deal with spatial variability but the 

user can evaluate the impact of different ways to deal with 

them (T average, boundary types). 
 

AWAS allows for the use of unit response functions 

developed using numerical models. 
 

Users need to be aware/consider various options and 

limitations of any model.  Any model is only as good as the 

data and our understanding of the system. 



AWAS Distribution 

 

AWAS is distributed via the web:  
 

www.ids.colostate.edu/projects/idsawas 
 

Questions 



CSUID Numerical Model 

 CSUID is a 3-D finite difference code. Simulates 
subsurface water flow and salt transport with emphasis 
on irrigation and drainage systems. 

 

 Simulates the entire subsurface zone (saturated & 
unsaturated). 

 

 The model solves flow and transport processes 

     Modified Richard’s Equation “Flow”. 

           Transport advection- Dispersion Equation “ Transport”. 

 

 Support heterogeneous soil properties (hydraulic 
conductivity, porosity, Van Genuchten parameters and 
dispersivities). 

 
          

   

                   

Hydraulic Conductivity 


