Mike Thompson

From: Marc Groff [mgroff @flatwatergroup.com)
Sent:  Wednesday, July 30, 2003 9:31 AM

To: Mike Thompson

Subject: FW: Baseline scenario outline

Mike,
Here is Chuck’s follow up.

Marc

From: Mmacps@aol.com [mailto:Mmacps@aol.com]

Sent: Wednesday, July 30, 2003 9:09 AM

To: ableed@dnr.state.ne.us; dimartin@uninotes.unl.edu; MMANH@aol.com; Gndwater@aol.com; Iwa@lwasf.com;
magroff@flatwatergroup.com

Subject: Baseline scenario outline

| have summarized modifications to model input to create the baseline predictive model scenario runs that are not covered in Mark
Groff's July 29 email. We currently plan to complete predictive simulations that start in 2001 and finish in 2040. Stress periods
will continue to be monthly with two time steps per month. Initial water levels assigned in the simulations will be the final calculated
water levels for December 2000 from run 12p, the final GWTC model, or from the appropriate impact run.

Canal Seepage

Canal seepage is specified in files that represent canal and lateral seepage for a given month and year (e.g., 1940.01.rcc
represents canal seepage in January, 1940). The units of these files are in acre-ft/month. To project into the future, canal
seepage files from the period January 1981 to December 2000 will be copied to files representing January 2001 to December
2020. This will be repeated for the period January 2021 to December 2040.

This approach was taken to maintain consistency with applied surface water and the resulting surface water recharge. | am going
to go over this with Jerry Kenny to check and see how good an approximation this is.

Precipitation Recharge

Precipitation recharge for the period 2001 to 2040 will be based on precipitation from the period 1981 to 2000. These changes will
cover all three states. Two cycles of precipitation from 1981 to 2000 will be used to specify conditions for 2001 to 2040.

Ground Water and Surface Water Return Flows

Ground water and surface water return flows for the period 2001 to 2040 will be based on the efficiency specified for 2000.

Municipal Well Pumping

Municipal well pumping is specified and on annual basis for each state. Municipal well pumping will be specified as constant for
the period 2001 to 2040 based on the rate specified in 2000.

Pumping and Return Flows for Kansas and Colorado

At this time, the easiest way to specify Kansas and Colorado pumping and return flows is to copy conditions from 1981 to 2000
and to map these stresses to two successive periods from 2001 to 2040.

Evapotranspiration

Evapotranspiration is created using the perl program mket. Two input files to mket will be modified to create conditions for the
period 2001 to 2040, basinfactors12p.dbf and monet.dbf. Monet.dbf provides monthly maximum ET rates for three stations,
Akron, McCook and Red Cloud. These rates were calculated by Spronk for the period 1918 to 2000 and are distributed to cells by
mket. To project into the future, monet.dbf will be modified such that monthly maximum ET rates from January 1981 to December
2000 will be copied to the period January 2001 to December 2020. This will be repeated for the period January 2021 to
December 2040. The area covered by phreatophytes is specified in a file etarea.dat. The way phreatophyte area changes over
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time Is specitied using multipliers contained In basintactors12p.dbt. For the period 2001 to 2040, all basinfactors assigned to 2000
will continue through 2040. This assumes that phreatophyte acreage will not vary in the future and will be consistent with that___
defined for 2000.

‘ Drains and Constant Heads

Springs in the model have been assigned an elevation and conductance term. The specifications for 2000 will continue through
2040. Constant heads have been assigned to the Platte and Little Blue Rivers, the eastern Kearney and Nuckolls County
boundaries and to the outlet of the Republican River from the mode!. The specifications as assigned for the period 1918 to 2000
will continue through 2040.

Streams and Rivers

Streams are assigned in the model using the MODFLOW stream package. Stream cells are specified to a row and column,
stream connectivity, stream bed conductivity, manning coefficient, stream bed top and bottom elevations. The only aspect of the
stream package that has changed over time is the elevation of stream cells in reservoirs. Reservoirs in stream cells have been
assigned varying elevations based on monthly data from Mark Phillips. These elevations in general have not varied greatly over
time. Since reservoir elevation is somewhat dependent on precipitation, however, reservoir elevations for the period 1981 to 2000
will be mapped twice to the period 2001 to 2040.

Impact Accounting

Impact accounting will be in a form consistent with the impact summaries produced on Willem Schrueder's DVD and website. The
output will be modified such that annual accounting will be produced for every year for the period 2001 to 2040. Comparisons will
be made against turning pumping off in Nebraska, the Upper Republican, Middle Republican, Lower Republican, and TriBasin
NRDs.

If you have any feed back on this please let me know.

Chuck Spalding

McDonald Morrissey Associates, Inc.
280 Pleasant Street

Concord, NH 03301

mmacps @aol.com

603-228-2280

The information contained in this electronic mail transmission (including any accompanying attachments) is intended solely for its
authorized recipient(s), and may be confidential and or legally privileged. If you are not an intended recipient, or responsible for
delivering some or all of this transmission to an intended recipient, you have received this transmission in error and are hereby
notified that you are strictly prohibited from reading, copying, printing, distributing or disclosing any of the information contained in
it. In that event, please contact us immediately by telephone (603) 228-2280 or by electronic mail at mmacps @aol.com and
delete the orginal and all copies of this transmission (including any attachments) without reading or saving in any manner. Thank
you.

7/30/2003

DNR 017785




Mike fhompson

From: Marc Groff [mgroff @flatwatergroup.com]

Sent:  Wednesday, July 30, 2003 9:30 AM

To: Mike Thompson

Subject: FW: Baseline Scenario Input File Modification Plans

Hey Mike,
| meant to include you on this. | will also forward Chuck Spalding's follow up.

Marc

From: Marc Groff [mailto:mgroff@flatwatergroup.com]

Sent: Tuesday, July 29, 2003 4:51 PM

To: Chuck Spalding (mmacps@aol.com); Derrel Martin (dimartin@uninotes.unl.edu); Ann Bleed (ableed@dnr.state.ne.us);
Michael G. McDonald (gndwater@aol.com); Dan Morrissey (mmanh@aol.com); Lee Wilson (Iwa@Ilwasf.com)

Cc: Tom Riley (triley@flatwatergroup.com)

Subject: Baseline Scenario Input File Modification Plans

To begin development of the Baseline scenio discussed during the 25 July 2003 meeting at DNR, | am planning to modify six of
the input files as follows:

CoWell_Export.txt

This file currently contains the annual cell by cell acreage and pumpage estimates for acres irrigated with a commingled water
supply. The file covers the time period 1940 to 2000. Pumpage volumes for the years 2001 through 2040 will be predicted using
the formula discussed during the meeting (e.g. VolPumped2001=VolPumped1981*NumWells2000/NumWells1981). The cycle will
be repeated twice in order to reach the year 2040 (e.g. 1981 will be used to predict new 2001 and 2021 values). The revised file
will cover the years 1940 to 2040 and will contain acreage estimates equal to the year 2000 estimates for the years 2001 through

2040.

GWOnlyWellsExport.txt

This file currently currently contains the annual cell by cell acreage and pumpage estimates for acres irrigated only with
groundwater. The file covers the time period 1940 to 2000. Pumpage volumes for the years 2001 through 2040 will be predicted
using the formula discussed during the meeting (e.g. VolPumped2001=VolPumped1981*NumWells2000/NumWells1981). The
cycle will be repeated twice in order to reach the year 2040 (e.g. 1981 will be used to predict new 2001 and 2021 values). The
revised file will cover the years 1940 to 2040 and will contain acreage estimates equal to the year 2000 estimates for the years
2001 through 2040.

SWColLandsWDelivery_Export.txt

This file currently contains the annual cell by cell acreage and surface water delivery estimates for acres irrigated with a
commingled water supply. The file covers the time period 1940 to 2000. Surface water delivery estimates for the years 2001
through 2040 will be predicted by cycling through the current 1981 through 2000 estimates (e.g.
SWDelivery2001=SWDelivery1981). The cycle will be repeated twice in order to reach the year 2040 (e.g. 1981 will be used

to predict new 2001 and 2021 values). As the chart in the attached spreadsheet shows, the change in the number of commingled
acres is minor in comparison to the change in groundwater only irrigated acres; therefore, the pinning of irrigated acreage
estimates at year 2000 levels for groundwater irrigation, but allowing the surface water irrigated acres to fluctuate should not be a
significant issue.

SWirrOnlyLandsWDelivery_Export.txt

This file currently contains the annual cell by cell acreage and surface water delivery estimates for acres irrigated with a only with
surface water. The file covers the time period 1940 to 2000. Surface water delivery estimates for the years 2001 through 2040
will be predicted by cycling through the current 1981 through 2000 estimates (e.g. SWDelivery2001=SWDelivery1981). The cycle
will be repeated twice in order to reach the year 2040 (e.g. 1981 will be used to predict new 2001 and 2021 values). As the chart
in the attached spreadsheet shows, the change in the number of surface water only irrigated acres is minor in comparison to the
change in groundwater only irrigated acres; therefore, the pinning of irrigated acreage estimates at year 2000 levels for
groundwater irrigation, but allowing the surface water irrigated acres to fluctuate should not be a significant issue.

RiverPumpers_NE_061003.txt
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I his tile currentlty contains the annual cell by cell delivery estimates ot irngation water pumped directly trom a niver/stream. Ihe
values in this file were multiplied by the stipulated value of 0.25 in order to estimate the return flow value that was input into the
model. The file covers the time period from 1940 to 2000. Estimates for the years 2001 through 2040 will be predicted by cycling
through the current 1981 through 2000 estimates (e.g. PredictedDelivery2001=EstimatedDelivery1981). The cycle will be
repeated twice in order to reach the year 2040 (e.g. 1981 will be used to predict new 2001 and 2021 values).

PrivateCanalLosses_to_Fields_NE_061003.txt

This file currently contains additional applied water for the private canals. The values in this file were multiplied by the stipulated
value of 0.40 in order to estimate the return flow value that was input into the model. The file covers the time period from 1940 to
2000. Estimates for the years 2001 through 2040 will be predicted by cycling through the current 1981 through 2000 estimates
(e.g. PredictedDelivery2001=EstimatedDelivery1981). The cycle will be repeated twice in order to reach the year 2040 (e.g. 1981
will be used to predict new 2001 and 2021 values).

In addition to modifying these six input files, modifications will also need to be made to the canal and reservoir seepage input files
among others. My understanding is that Chuck will be taking care of modifying the remaining input files.

Please let me know if these modification plans need to be revised.

Marc Groff

The Flatwater Group, Inc
1618 L Street

Lincoln, NE 68508-2509
402.435.5441 tel
402.435.7018 fax

The information contained in this electronic mail transmission (including any accompanying attachments) is intended solely for its
authorized recipient(s), and may be confidential and/or legally privileged. If you are not an intended recipient, or responsible for
delivering some or all of this transmission to an intended recipient, you have received this transmission in error and are hereby
notified that you are strictly prohibited from reading, copying, printing, distributing or disclosing any of the information contained in
it. In that event, please contact us immediately by telephone (402) 435-5441 or by electronic mail at mgroff @flatwatergroup.com
and delete the original and all copies of this transmission (including any attachments) without reading or saving in any manner.
Thank you
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Mike Thompson

From: Marc Groff [mgroff@fiatwatergroup.com]
Sent:  Wednesday, July 30, 2003 12:09 PM
To: 'Mike Thompson'

Subject: RE: Baseline scenario outline

Hey Mike,

The irrigated acres for all areas are based on county NASS statistics. For counties partially included in the model area, the
irrigated acres were initially prorated based on the percentage of the county in the model area and then refined by estimating a
reasonable number of irrigated acres per well after adjusting for surface water irrigated acres.

Marc

--—--Original Message-----

From: Mike Thompson [mailto:mthompson@dnr.state.ne.us]
Sent: Wednesday, July 30, 2003 11:52 AM

To: Marc Groff

Subject: RE: Baseline scenario outline

Marc,

Thanks for the inclusion. Do you know if the irfigated acres figures for the Platte basin came from the cohyst study?

Mike

----- Original Message-----
From: Marc Groff [mailto:mgroff@flatwatergroup.com]
Sent: Wednesday, July 30, 2003 9:31 AM
To: Mike Thompson
Subject: FW: Baseline scenario outline
Mike,
Here is Chuck's follow up.
Marc
----- Original Message-----
From: Mmacps@aol.com [mailto:Mmacps@aol.com]
Sent: Wednesday, July 30, 2003 9:09 AM
To: ableed@dnr.state.ne.us; dimartin@uninotes.unl.edu; MMANH@aol.com; Gndwater@aol.com; iwa@Iwasf.com;
mgroff @flatwatergroup.com
Subject: Baseline scenario outline
I have summarized modifications to model input to create the baseiine predictive model scenario runs that are not
covered in Mark Groffs July 29 email. We currently plan to complete predictive simulations that start in 2001 and
finish in 2040. Stress periods will continue to be monthly with two time steps per month. Initial water levels
assigned in the simulations will be the final calculated water levels for December 2000 from run 12p, the final
GWTC model, or from the appropriate impact run.
Canal Seepage
Canal seepage is specified in files that represent canal and lateral seepage for a given month and year (e.g.,
1940.01.rcc represents canal seepage in January, 1940). The units of these files are in acre-ftyfmonth. To project
into the future, canal seepage files from the period January 1981 to December 2000 wili be copied to files

7/30/2003
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