MEMORANDUM

To:
ESHMC

Fr:
Bryce Contor

Date:
28 May 2008

Re:
Utilities for recharge tool

We are in the process of updating the Recharge Tool to accommodate 328 stress periods.  The Geospatial Lab at Idaho State University is doing the GIS coding and IWRRI has done the required FORTRAN coding.  Following this work, we would like to have the Geospatial Lab build a new utility to extract information from the intermediate and summary files generated by the Recharge Tool.  The purpose for this utility is to increase the transparency of recharge calculations, since these intermediate and summary files have proven to be somewhat confusing and cumbersome.

This memo outlines a preliminary design for the proposed utility and solicits input from the ESHMC.

Background

Figure 1 shows a similar utility that was used in ESPAM1.1 calibration.
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Figure 1

There are several concerns with this utility:

1. If parameter-estimation multipliers are used on “pass through”
 components of the water budget, the current utility provides the pre-multiplier values and not the values actually used in the water budget.

2. The current utility is confusing to users:

a. The utility mixes summaries of areas with summaries of volumes, but does not adequately label the output units.

b. The utility allows users to access any and all of the intermediate and summary files from the Recharge Tool.

i. Some of the tables that the utility accesses are required for calculation of net recharge and some are not.

ii. Some of the tables are preliminary input to others, so there is partial redundancy in the data that may be accessed and summarized.  This can lead to redundancy in the summaries output by the utility, depending on the components selected.

c. The intermediate tables are inconsistent in their sign convention,
 and this inconsistency is carried forward in the utility.

3. Due to the factors listed in (2) above, calculating an overall water budget from the current utility output is not straightforward.

4. ESHMC members have expressed a desire to be able to view individual water-budget components in well-term format.

5. The current utility creates output with one column for each stress period, in comma-delimited text files.  With ESPAM2 we are planning 328 stress periods.  ArcGIS9.2 will not read text files with more than 254 stress periods, though it will read *.dbf files with 328 stress periods.  Microsoft Excel cannot be used as a translator; Excel 2007 cannot read or write *.dbf files and older versions cannot accommodate 328 columns.  ArcView 3.x could be used as a translator, but not all users have access and it is an expensive software package (more than $1,000).

Preliminary Design

The goal of constructing a new utility is to produce summary values that can be analyzed with ArcGIS9.x without requiring the use of ArcView3.x, and can be viewed with Microsoft Excel 2007 or older spreadsheet products.

An initial proposal, presented as a springboard for discussion, is as follows:

1. A single utility will be constructed to produce:

a. Two comma-delimited text files for each water-budget component.  One file will represent stress periods one through 200 and the other will represent stress periods 201 through the end of the modeled period.  The first field of each table will contain the model grid cell in a format suitable to joining to the model grid in GIS.  Each subsequent field will represent one stress period, with each value providing the recharge or discharge volume (ft3) for the appropriate cell and stress period.

b. A well term in standard MODFLOW format for each water-budget component (ft3/day).

c. A single comma-delimited summary text file that contains a total volume (ft3) per stress period, for each water-budget component.  Columns will represent individual components, with one row per stress period.

2. Negative numbers will be used to represent aquifer discharge and positive numbers will represent recharge.

3. Only “after-calculation” volume components will be represented (i.e. no intermediate components or area summaries), so that for any model cell, the algebraic sum of all the component well terms will equal the overall well term (and the sum of the values in the individual text files will equal the overall well term value [ft3/day] times the length of the stress period [days]).  In the summary table, the algebraic sum of components for each stress period will equal the net recharge for that period. 

4. Only components necessary for calculation of the water budget will be summarized.  These are:

a. ET on irrigated lands* (*.ETI)

b. Precipitation on irrigated lands* (*.PRI)

c. Net delivery of surface water to farm fields*
 (*.SWV)

d. Canal seepage* (not available in summary files)

e. Offsite well pumping* (*.off)

f. Fixed-point recharge/extraction*
 (*.fpt)

g. Recharge on non-irrigated lands (*.RNI)

h. Perched river seepage (*.pch)

i. Tributary underflow (*.trb)

j. Scenario-point recharge/extraction (*.spt)

5. Though not accessed by the utility, all the other intermediate and summary files that the old utility accessed will still be available in the output directory created by the Recharge Tool:

a. Recharge from surface-water irrigation (*.RSW)

b. ET on surface-water irrigated lands (*.ESW)

c. Net extraction on ground-water irrigated lands (*.RGW) 
d. ET on ground-water irrigated lands (*.EGW)

e. Precipitation on non-irrigated lands (*.PRN)

f. Total precipitation (*.PRT)

g. Total irrigated area (*.AIR)

h. Ground-water irrigated area (*.AGW)

i. Surface-water irrigated area (*.ASW)

j. Non-irrigated area (*.ANI)

6. All summaries will represent the actual values used in the water budget after application of parameter-estimation multipliers.

7. While the utility will produce well-term files as an aid to providing transparency, it is expected that parameter estimation will still use the FORTRAN code of the Recharge Tool to allow adjustment of individual components with the built-in logical constraints (such as the constraint that non-irrigated recharge may not exceed precipitation).  The FORTRAN code produces a single well-term file that is compatible with the conceptual model decisions and error trapping of the Recharge Tool.

Request for Input

Please comment on the desirability of building a new summary utility, as well as the proposed components and output format.  Please e-mail bcontor@if.uidaho.edu by 10 June 2008.

� “Pass-through” components are components such as tributary underflow that do not enter into the calculation of recharge on irrigated lands and are independent of the mix of irrigated and non-irrigated acreage in a given model cell.  They are identified with lower-case file extensions.


� In some tables, positive values are recharge to the aquifer.  In other tables, positive values are discharge from the aquifer.


* Components of net impact of irrigation.


� This also includes offsite pumping and fixed-point pumping that is added to surface-water diversions and delivered to farm fields.


� In the new utility, canal seepage will be extracted from the *.OUT file, which contains a running log of processing steps.


� Some fixed-point data are associated with irrigation (exchange wells and deficit-irrigation correction points) while others are independent of irrigation (wetlands points).  Nevertheless, the way the calculations are performed in the FORTRAN code, all fixed-point data are pass-through values.





