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�
i)  About this document


�tc "i) About this document"��xe "About this document"�


This user manual describes the Integrated Decision Support Alluvial Water Accounting System (IDS AWAS). IDS AWAS is a program developed to calculate stream accretions and depletions based on recharge and consumptive use data.





ii) Participation


�tc "ii) Participation"��xe "ii) Participation"�


This project was created in order to meet the needs of as many water users as possible. In order to develop a consensus on the data and modeling needs of the water users in the South Platte Basin in particular an advisory committee was formed. The committee is comprised of representatives from: 





�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Northern Colorado Water Conservancy District (NCWCD)


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	South Platte Lower River Group, Inc. (SPLRG)


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Colorado State Engineers Office (SEO)


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Groundwater Appropriators of the South Platte (GASP)


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Central Colorado Water Conservancy District (CCWCD)


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Lower South Platte Water Conservancy District (LSPWCD)


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Colorado Water Resources Research Institute (CWRRI)


	


IDS AWAS, described in this manual, is part of the South Platte water management research being worked on by the Integrated Decision Support (IDS) Group, a research group at Colorado State University. 





iii) Information contacts


�tc "iii) Information contacts"��xe "iii) Information contacts"�


For information about IDS AWAS contact:





	Jon Altenhofen - NCWCD


	Northern Colorado Water Conservancy District


	220 Water Avenue


	Berthoud, CO 80513


	Phone:	(970) 667-2437


	Fax:	(970) 669-1143


	E-mail:	jaltenhofen@ncwcd.org





For information about IDS contact:





	Luis Garcia -- Integrated Decision Support (IDS) Group


	Civil Engineering Department	


	Colorado State University


	Fort Collins, Colorado 80523-1372 USA	


	Phone: 	(970) 491-5144


	Fax: 	(970) 491-7626


	E-mail: 	garcia@ engr.colostate.edu





v) Installing the IDS AWAS software





1. 	Copy the setup file into a directory on your machine. 


2. 	Using Windows Explorer double click on the setup zip file. If you have a zip file reader like Winzip, it will open the file.


3. 	When the files appear in the browser window select the Install button in Winzip or extract the files into a temporary directory and double-click setup.exe


4. 	Follow the instructions provided in the setup routine.�



History of the IDS AWAS Program


�tc "iv) About the IDS AWAS software"��xe "History of the IDS AWAS Program"�


The Integrated Decision Support Alluvial Water Accounting System�xe "Integrated Decision Support Alluvial Water Accounting System"� (IDS AWAS) was developed in 2003 by the Integrated Decision Support System at Colorado State University in response to requests of the South Platte Advisory Committee for a water accounting tool that could calculate accurately at shorter (daily) time-steps.  IDS AWAS is based in part upon the Analytical Stream Depletion Model�xe "Analytical Stream Depletion Model"� of the Office of the State Engineer, Colorado Division of Water Resources.  





The Analytical Stream Depletion Model  was developed by Dewayne R. Schroeder in 1987 to compute stream depletion or accretion caused by a well pumping from or recharging to an aquifer hydraulically connected to the stream.  Of particular convenience was the program's ability to output hydrographic data at time-steps specified by the user.  Such functionality is significant in analyzing wells and/or recharge facilities located relatively close to the live stream channel (<1.0 miles).  The Analytical Stream Depletion Model could compute depletion to a stream of infinite length or to a segment of the stream.    Pumping could be input at a constant or a variable rate.  Options included the ability to simulate impermeable (no flow) boundaries parallel or perpendicular to the stream.  Stream depletion was solved using analytical equations described by Glover�xe "Glover"� (Glover 1977) and others. The source code was written in BASIC and did not contain any color or graphics commands.  





IDS AWAS is written in C++. The development and user platform is a PC running Windows 95/98/NT. 


 


�



�tc "v) Installing the IDS AWAS software"��xe "Installing the IDS AWAS Software"�1.0 Creating a New Input File


�tc "1.0 Creating a New Input File 1.0 Creating a New Input File"��xe "Creating a New Input File"�


Required input information for IDS AWAS is irrigated consumptive use from well water or net recharge amounts and aquifer parameters or SDF values for irrigation wells or recharge basins. This section describes how to create an input file for the IDS AWAS program, which then computes depletions or accretions to the river. 





Input can be created as a new file, created in the IDSCU Model and imported, or imported from a previous SDF input format. This section will describe the steps needed to create a new IDS AWAS input file. Another approach to making an IDS AWAS input file is to modify an existing file. 





See the Following Topics:





	1.1  Creating and Saving an Original IDS AWAS Input File p.2


	1.2  Creating and Saving a Modified IDS AWAS Input File p.5


	1.3  Importing a Tab-Delimited Data File p.9


	


�
1.1  Creating and Saving an Original IDS AWAS Input File�xe "Original IDS AWAS Input File"�


�tc "1.1  Creating and Saving an Original IDS AWAS Input File"��xe "1.1  Creating and Saving an Original IDS AWAS Input File"�


The Original mode of IDS AWAS is based directly upon The Analytical Stream Depletion Model�xe "Analytical Stream Depletion Model"�  developed by Dewayne R. Schroeder�xe "Schroeder, Dewayne R."� in 1987.





The Analytical Stream Depletion Model  computes stream depletion or accretion caused by a well pumping from or recharging to an aquifer hydraulically connected to the stream.  Of particular convenience is the ability to output hydrographic data at time-steps specified by the user.  Such functionality is significant in analyzing wells and/or recharge facilities located relatively close to the live stream channel (<1.0 miles).  





To access the Original�xe "Original"� mode of IDS AWAS click on the �IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\ORIGINALBUTTON.JPG \* mergeformat��� icon or select File>New>Original from the File pull-down menu.


�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\ORIGINALFILE.JPG \* mergeformat���





The main screen for the Original mode will appear.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\ORIGINAL SCREEN.JPG \* mergeformat���





The top of the window will have two tabs: Pumping Record Input�xe "Pumping Record Input"� and Output.�xe "Output."�  To input data, make sure the Pumping Record Input tab is active. 


Click on the �IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\NEWWELL.JPG \* mergeformat��� button. 





In the Wells in project box, type in a Well Name.  You may also type in a Description of the well if you wish.





From the pull-down menu, choose a Boundary Condition�xe "Boundary Condition"�.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\BOUNDARY CONDITION.JPG \* mergeformat���





�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Infinite Aquifer�xe "Infinite Aquifer"� is a semi-infinite aquifer bounded only by a stream (see Infinite Aquifer p. 16).


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Alluvial Aquifer�xe "Alluvial Aquifer"� is an aquifer bounded by a stream and a parallel impermeable boundary (see Alluvial Aquifer p. 17).


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	No Flow�xe "No Flow"� represents an aquifer bounded by a stream and an impermeable boundary perpendicular to the stream (see No Flow Aquifer p. 18).


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Effective SDF�xe "Effective SDF"� means that the boundary effects are approximated by using an effective stream depletion factor (see Effective SDF p.19).





Once you have selected a boundary condition, input columns that are unnecessary to the equation(s) are grayed out. Input data in the active (white)columns.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\WELLSINPROJECT.JPG \* mergeformat���


	





In the Pumping Records for Sample Well area select:





�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	a time unit�xe "time unit"� for the duration of the pumping record, ie. 100 gallons per week


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	a time interval�xe "time interval"� between printouts (ie. if you specify 10 as your time interval, you will get a printout every ten weeks, days, months, or years, depending on your selected time unit)


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	the number of cycles�xe "number of cycles"� (ie. 5 pumping records and 3 cycles will yield a total of 15 pumping records in your output)





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\PUMPINGRECORDINPUT.JPG \* mergeformat���








Put in your pumping rate�xe "pumping rate"� in gallons per minute and indicate a period of time for the pumping rate to be on.  For instance, if you put in 100 GPM as your pumping and 3 under "Time On�xe "Time On"�" and your time unit is weeks, you will be pumping 100 GPM for three weeks of each cycle.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\PUMPINGRATE.JPG \* mergeformat���





Add New Pumping Records�xe "New Pumping Records"� or Delete Records�xe "Delete Records"� as needed.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\ADD_DELETE RECORDS.JPG \* mergeformat���





Click on the �IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\RUNBUTTON.JPG \* mergeformat��� button�xe "Run button"�. The program will ask if you would like to save your work. Save�xe "Save"� your work under the name and file you choose. The Results Screen will appear. See Output of an Original IDS AWAS File.


�
1.2 Creating and Saving a Modified IDS AWAS Input File�xe "Modified IDS AWAS Input File"�


�tc "1.2 Creating and Saving a Modified IDS AWAS Input File"��xe "Creating and Saving a Modified IDS AWAS Input File"�


The Modified mode of IDS AWAS combines all the functionality of the SDFView Model, developed by the Integrated Decision Support (IDS) Group at Colorado State University, combined with Dewayne R. Schroeder's Analytical Stream Depletion Model.  The source code is  C++ and has color and graphic capabilities. 


To access the Modified mode of IDS AWAS click on the �IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\MODIFIEDBUTTON.JPG \* mergeformat��� icon or select File>New>Modified from the File pull-down menu.


�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\FILEMODIFIEDAWAS.JPG \* mergeformat���





The Properties pop up window will appear. 


Note: If you click Cancel on the Properties Pop-up window, you will have to enter properties on the main Modified IDS AWAS Input Scree by clicking on the �IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\SET_PROPERTIES.JPG \* mergeformat��� button�xe "Set Properties button"�.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\PROPERTIES_POPUP.JPG \* mergeformat���





Choose one of three different Year Types�xe "Year Types"�.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Calendar Year�xe "Calendar Year"� - (January - December)


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Irrigation Year�xe "Irrigation Year"� - (November - October)


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	USGS Year�xe "USGS Year"� - (October - September)





Irrigation and USGS year types begin in the previous year, for example irrigation year 1992 starts in November, 1991 and ends in October, 1992. This means that if you change the year type from irrigation year to calendar year, an additional year needs to be added to the beginning of the series to show November and December of the first year. It also means that the last year in the series is not complete because there is no data for November and December of the last year. The data for any months added because of a year type change are symbolized with hyphens (i.e. ”-").





Choose Days or Months as your Time Unit�xe "Time Unit"� from the pull-down list.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\TIMEUNITSMODIFIED.JPG \* mergeformat���





Choose a Starting�xe "Starting Year"� and Ending Year�xe "Ending Year"��xe "Ending Year"� 


If you want to generate future scenarios based on historical data, enter a year in the Forecast To Year text box and click on Forecast�xe "Forecast"�, and a pop-up will appear from which you can select forecast options.





 


�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\FORECAST.JPG \* mergeformat���





�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	No Forecasting�xe "Forecast:No Forecasting"� will leave all input uninitialized (zero).


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Average of Years�xe "Forecast:Average of Years"� will base a forecast on the average of any span of years you select.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Use Given Year�xe "Forecast:Use Given Year"� will base a forecast on a year which you select from the pull-down list of years..


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Use Historical Cycle�xe "Forecast:Use Historical Cycle"� will base a forecast on a repetition of years which you select.





Click OK. 


The main screen for the Modified mode will appear.


�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\MODIFIEDSCREEN.JPG \* mergeformat���





The top of the window will have two tabs, Daily & Monthly Input�xe "Daily & Monthly Input"� and Daily Output�xe "Daily Output"�.  To input data, make sure the Daily & Monthly Input tab is active. 





Create a new well by selecting �IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\NEWWELL.JPG \* mergeformat���.


 


�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\NEW_WELL.JPG \* mergeformat���





�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Type in a Well Name and a Description you would like to add.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Choose a Type from the pull down--Irrigation or Recharge.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Using the pull-down menu for Boundary Condition specify whether you want the calculations to be based on equations for Effective SDF, Infinite Aquifer, Alluvial Aquifer, or No Flow Aquifer.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Depending on the choices you make for Type and Boundary Condition, different columns in the dialogue box will require input.  Columns which require input are in white.  The dialogue box below shows columns requiring input when Effective SDF is selected for an Irrigation Well.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\EFFECTIVESDFINPUT.JPG \* mergeformat���





Radio buttons will appear below the dialogue box depending on whether the site is a recharge site or an irrigation well.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\RADIOBUTTONS.JPG \* mergeformat���





Radio buttons which appear when you select irrigation are:


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Consumptive Use�xe "Consumptive Use"�: the amount of depletion charged to the well.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Q�xe "Q"��xe "Q Radio Button"�: Flow rate of the well.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	App. Efficiency�xe "App. Efficiency Radio Button"�: the application efficiency of the well.





	If Q and App. Efficiency are provided, then the consumptive use will be calculated by multiplying Q by App. Efficiency.





Radio buttons which appear when you select recharge are:


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Recharge�xe "Recharge Radio Button"�: the amount of recharge credited to the well.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Inflows�xe "Inflows Radio Button"�: the amount of inflow to the recharge pond in acre-feet.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Outflows�xe "Outflows Radio Button"�: the amount of outflow from the recharge pond in acre-feet.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	EOM Storage�xe "EOM Storage Radio Button"�: end of month storage for the recharge pond in acre-feet.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Acres�xe "Acres Radio Button"�: the surface area of the pond in acres.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Pond Evap�xe "Pond Evap Radio Button"�: daily evaporation rate of the pond in inches.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Days Evap�xe "Days Evap Radio Button"�: the number of days where evaporation took place.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\RADIOBUTTONSRECHARGE.JPG \* mergeformat���





	The amount of recharge is calculated�xe "Recharge calculation"� by:





	flow = inflow - outflow - (EOM - initial_EOM)


	evap = acres * pondEvap / 12.0 (inches -> feet)


	evap = evap * daysEvap / daysInMonth


	recharge = flow - evap


	initial_EOM = EOM


 





Data will be displayed and can be entered in the table based on the radio button(s) you select.





Click on �IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\RUNBUTTON.JPG \* mergeformat��� to run�xe "Run button"� the model with the input you have provided.


A screen will pop up asking if you want to save your model run.  





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\SAVECHANGES.JPG \* mergeformat���





Save your changes under the name and file that you choose, and the results screen will appear. See Output for a Modified IDS AWAS File.


�



1.3  Importing Data from a Spreadsheet�xe "Importing Data from a Spreadsheet"�


�tc "1.3  Importing Data from a Spreadsheet"��xe "1.3  Importing a Tab-Delimited Data File"�


Data for IDS AWAS can be imported from a spreadsheet by choosing Import from the File menu.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\IMPORT.JPG \* mergeformat���





To use this option, spreadsheet files should be saved in Microsoft Excel or another spreadsheet program as a tab-delimited file, see figure below.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\EXCEL_SAVEAS.JPG \* mergeformat���





The file format should have lines separated by paragraph or carriage returns and column entries separated by tabs. The format is described in “Section 5.0: Tab-delimited Input Data File (*.txt)”.


�
2.1 Output for an Original IDS AWAS File�xe "Output for an Original IDS AWAS File"��xe "Output for an Original IDS AWAS File" \t "See Original IDS AWAS Output"�


�tc "2.1 Output for an Original IDS AWAS File"��xe "2.1 Output for an Original IDS AWAS File"�


Once you have clicked �IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\RUNBUTTON.JPG \* mergeformat���, the Original screen changes over to the tab marked Output.  The output screen opens. By clicking on individual sites within your Sites list, you can view data output table.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\OUTPUTORIGINAL.JPG \* mergeformat���





The information in the top table shows you data that you have input.  For instance, your period of time, your flow (Q), the length of time, the cumulative time, the volume pumped per time period, and the cumulative volume pumped.  





The lower table displays Depletion Rate�xe "Depletion Rate"� per unit of time, Volume of Depletion�xe "Volume of Depletion"� (which is a cumulative figure) and Volume of Depletion This Step�xe "Volume of Depletion This Step"� (which shows the volume of depletion for only the specified unit of time, ie. the second week)





By clicking on the radio buttons in the Output Units�xe "Output Units"� box, you can choose to display data in units of Gallons or Acre Feet.





You can also select how precise you would like your data to be, by choosing the number of decimal places to include in the number and whether you would like to have the numbers rounded or not.





A �IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\PLOT_BUTTON.JPG \* mergeformat��� button�xe "Plot button"� in the lower right hand corner of the screen allows you to plot data.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\PLOT_ORIGINAL.JPG \* mergeformat���





�
2.2 Output for a Modified IDS AWAS File�xe "Output for a Modified IDS AWAS File"��xe "Output for a Modified IDS AWAS File" \t "See Modified AWAS Output"�


�tc "2.2 Output for a Modified IDS AWAS File"��xe "2.2 Output for a Modified IDS AWAS File"�


After you have entered data into the input screen of the Modified version of AWAS and clicked on the �IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\RUNBUTTON.JPG \* mergeformat��� icon, the output screen for the Modified version will appear.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\MODIFIEDOUTPUTSCREEN.JPG \* mergeformat���





Monthly or Daily data may be displayed by clicking on the appropriate radio button in the Scale box. Note: In order to display Daily data, you must have entered daily input.





You may also choose from the different year types:





�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Calendar Year�xe "Calendar Year"� - (January - December)


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Irrigation Year�xe "Irrigation Year"� - (November - October)


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	USGS Year�xe "USGS Year"� - (October - September)





Irrigation and USGS year types begin in the previous year, for example irrigation year 1992 starts in November, 1991 and ends in October, 1992. This means that if you change the year type from irrigation year to calendar year, an additional year needs to be added to the beginning of the series to show November and December of the first year. It also means that the last year in the series is not complete because there is no data for November and December of the last year. The data for any months added because of a year type change are symbolized with hyphens (i.e. ”-").





Select a well or a number of wells or recharge sites for display from the Output for Well/Recharge Sites list by clicking and dragging the mouse. Also select from the options of viewing Recharge Summary�xe "Recharge Summary"� data, CU of Ground Water Summary�xe "CU of Ground Water Summary"� data, or Net Impact on Stream�xe "Net Impact on Stream"� data.  You may select multiple data options at once. However, if you did not enter a recharge site, your Recharge Summary data will show zero values.  Similarly, if you did not enter an irrigation site your CU of Ground Water Summary will show zero values.





Select a year or years for display.





The output data table will show you the output for your selections.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\MODIFIEDAWASRESULTS.JPG \* mergeformat���





You may plot your data or save it to a file using the buttons at the bottom of the screen.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\SAVE_PLOT_BUTTONS.JPG \* mergeformat���





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\PLOT.JPG \* mergeformat���


�
3.0 The IDS AWAS Toolbar�xe "Toolbar"�


�tc "The IDS AWAS Toolbar"��xe "The IDS AWAS Toolbar"�


The IDS Awas toolbar is located along the top of the screen under the menu options.  The toolbar gives quick access to commonly used functions.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\TOOLBAR.JPG \* mergeformat���





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\ORIGINALBUTTON.JPG \* mergeformat��� 	The Original�xe "Original button"� method is based on the Analytical Stream Depletion Model developed by the Office of the State Engineer at the Colorado Division of Water Resources.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\MODIFIEDBUTTON.JPG \* mergeformat���	The Modified�xe "Modified button"� version includes the functionality of the Original method, but reconfigures the program in terms of depletions.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\OPENBUTTON.JPG \* mergeformat���	Open�xe "Open button"� files





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\SAVEBUTTON.JPG \* mergeformat���	Save�xe "Save button"� files





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\ABOUTAWASBUTTON.JPG \* mergeformat���	Help Button�xe "Help Button"�--Provides online information about the IDS AWAS Program.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\RUNBUTTON.JPG \* mergeformat���	Run�xe "Run button"�--Runs the program producing output.


�



4.0 Boundaries�xe "Boundaries"�


�tc "4.0 Boundaries"��xe "Boundaries"�


In the Original mode of the AWAS program, the user is given the choice of one of four aquifer boundaries.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\BOUNDARY CONDITION.JPG \* mergeformat���





Infinite Aquifer�xe "Infinite Aquifer"� is a semi-infinite aquifer bounded only by a stream (see section 3.1 Infinite Aquifer).


Alluvial Aquifer�xe "Alluvial Aquifer"� is an aquifer bounded by a stream and a parallel impermeable boundary (see section 3.2 Alluvial Aquifer).


A No Flow Aquifer is an aquifer bounded by a stream and an impermeable boundary perpendicular to the stream (see section 3.3 No Flow Aquifer).


The Effective SDF�xe "Effective SDF"� option approximates boundary effects by use of an effective stream depletion factor (SDF) (see section 3.4 Effective SDF).








Use of the Infinite Aquifer, Alluvial Aquifer, or No Flow Aquifer options assumes�xe "Aquifer assumptions"� the following aquifer and boundary idealization:





�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	The aquifer is isotrophic, homogeneous, of uniform thickness, and infinite except where bounded by specific boundaries.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	The transmissivity is everywhere the same and does not change with time.  Drawdown is considered neglible when compared to the aquifer thickness.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	The water table is initially flat.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Water temperatures are constant.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	Water is released instantaneously from storage.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	The stream is straight, infinite in length, and fully penetrates the aquifer.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	The pumping rate is constant for any pumping period.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	The diameter of the well is neglible.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	In the case of the Alluvial Aquifer, the impermeable boundary is straight, infinite in length and parallel to the stream.


�IMPORT C:\\FH50\\bullets\\BULLET.BM! \* mergeformat���	For the No Flow Aquifer, the impermeable boundary is straight, normal to the stream, and infinite away from the stream.


�
4.1 Infinite Aquifer�xe "Infinite Aquifer"�


�tc "4.1 Infinite Aquifer"��xe "Infinite Aquifer"�


The required boundary condition for the Infinite Aquifer is that zero drawdown occurs along the stream. This condition is met by placing a recharging image well on the opposite side of the river and at the same distance from the river as the pumping well.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\INFINITEAQUIFER.JPG \* mergeformat���





�
4.2 Alluvial Aquifer�xe "Alluvial Aquifer"�


�tc "4.2 Alluvial Aquifer"��xe "Alluvial Aquifer"�


The Alluvial Aquifer requires a no-flow boundary parallel to the stream.  Boundary conditions are met by placement of a repeating series of recharging and discharging image wells.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\ALLUVIALAQUIFER.JPG \* mergeformat���





Depletion or accretion is computed by summing the depletion and accretion due to each pair of pumping and recharging wells.  More distant pairs which contribute less than 0.00005 to q/Q are not included in the sum.  


�
4.3 No Flow Aquifer�xe "No Flow Aquifer"�


�tc "4.3 No Flow Aquifer"��xe "No Flow Aquifer"�


A No Flow Aquifer requires a no-flow boundary perpendicular to the stream.  Boundary conditions are met by placement of three image wells.





�IMPORT G:\\Documents\\splatte\\user_manuals\\awas\\NOFLOWAQUIFER.JPG \* mergeformat���





Depletion to the stream is computed by simply summing the depletion due to the pumping well and the image well #1 and the depletion due to image wells #2 and #3.


�
4.4 Effective SDF�xe "Effective SDF"�


�tc "4.4 Effective SDF"��xe "Effective SDF"�


Use of Jenkins' (Jenkins 1970) effective stream depletion facto�xe "Jenkins' effective stream depletion factor"��xe "Jenkins' effective stream depletion factor" \t "See Effective SDF"�r (SDF) combines transmissivity, specific yield, distance between well and stream, and the effects of real boundaries into a unitized term.  If Effective SDF is used, the SDF should have been previously determined from model studies or field measurements. 


�
5.0 Tab-delimited Input Data File�xe "Tab-delimited Input Data File"� (*.txt)


�tc "Tab-delimited Input Data File (*.txt)"��xe "4.0 Tab-delimited Input Data File (*.txt)"�


Data for IDS AWAS can be entered into a spreadsheet and then imported into IDS AWAS using File >  Import. The file format should have column entries separated by tabs. The format is described below, and there is an example file called TESTAWAS.TXT in the \Program Files\AWAS\Examples directory.





Record 1: Time Period





Record 1:	2002	2003	2012	monthly	





This record contains the first and last year of the data period separated by a tab.  Additional columns can include the last year of historical data and the time scale (either "monthly" or "daily". 





Record 2: File Information





Record 2:	new well (#0)	300	0	my well





This record contains the name of the well or recharge site, the SDF value, the well or recharge type (a blank or 0 means an irrigation well, anything else indicates a recharge site), and a comment about the well or recharge site.





Record 3: Well or Recharge Site Data





Record 3:	2002	0	0	0	0	0.8	6	26.9	16.3	4.4	0	0	0


		2003	0	0	0	0	0.8	6	26.9	16.3	4.4	0	0	0





The first column of the data indicates the year of the records and it is followed by twelve columns of pumping or recharge values in monthly acre-feet. Each column is separated by a tab.  If values are daily, then there will be either 365 or 366 days worth of data depending on leap year for each line.  Follow Record 3 with another Record 2 for the next site followed by lines of Record 3, etc.
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