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From: Roger Andrews [randrews@gp.usbr.gov] Qg4 )
Sent: Wednesday, July 23, 2003 11:54 AM ( MT’F“J
To: ableed@dnr.state.ne.us; jshafer@dnr.state.ne.us

Cc: Michael Kube

Subject: Conf. Call on Lower Rep. Appraisal Study Progress

Dear Ann and Jeff:

We are planning a conference call on the progress of the Lower Republican
Appraisal Study for [Tuesday, July 29 at 10:00 a.m. CDT£ Is this date and time
still satisfactory? Ann, we understand you will be on vacation but in your
e-mail message you indicated Jeff would be taking over and he is available for
the call. The toll free call in number is 877-686=3190 and the Participant
[Pas$CQQQg;s,36B51;m We expect Dave Barfield to join us in the call.
Reclamation people besides Mike Kube and myself should include Dennis Allacher
and Marv Swanda from McCook, Bob McCaig, Joe Lyons, and Rob Davis from Denver,
and Mark Phillips and Rick DeVore from Billings.
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By tomorrow I will forward to you Hydrology Summary sheets from Mark Phillips
and Rick DeVore, an analysis sheet from Dennis Allacher, and a brief statement

from Rob Davis on his approach for doing the economics. Included in the e>
Summary sheets are the analysis of the Baseline and 9 different alternative CJ\
runs. I will also include an anticipated Agenda for the call. Leeh (\‘
ef ~
Ann, if you have some time, we would appreciate it if you could look at hp&,ay ‘}\
S .
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Average End-of-May Available Water Supply in Reservoirs: (Kaf)

Data from mode! node 'Republican R. at Hardy'

Baseline  AltA AltB AltC AltD AltE AltF Alt G AltH Altl
Harlan 75.6 7.7 78.2 727 78.5 73.3 78.7 73.7 76.0 72.2
Lovewell 19.8 21.0 215 21.5 32,5 32.6 42.9 43.5 29.0 29.2
Harlan supply calculated as May EOM minus June 1 shutoff content determined by concensus criteria.
Lovewell supply calculated as May EOM minus top of dead pool.
Average Annual Shortages to Bostwick Districts: (Kaf)
Baseline AltA AltB AltC AltD AltE AltF Alt G Alt H Altl
Total Shortage 69.6 67.9 64.1 62.8 54.1 53.6 46.8 471 60.9 60.7
Total for shortages to Frankiin, Frankiin Pump, Naponee, Superior, Ne & Ks Courtland, and Courtland Unit
Average Discharge from:Courtland Canal into Lovewell: (Kaf)
Baseline AltA AltB AltC Alt D AItE AltF Alt G AltH Altl
Annual 255 336 30.5 36.1 36.5 41.3 413 458 30.6 34.9
Non-lrrig Seas 11.2 13.6 15.6 147 21.5 20.0 258 23.9 15.9 14.8
Irrigation Seas 143 20.0 15.0 214 16.0 213 15.5 21.7 14.7 20.2
Dec-Feb 0.0 4.8 5.4 5.1 7.2 6.8 7.5 7.2 0.0 0.0
Data from model node ‘Courtiand Canal above Lovewell'
Average Total Outfiow from Harlan County Reservoir: {Kaf)
Baseline AltA AltB AltC AItD AltE AltF Alt G AltH Alt1
Annual 100.1 100.8 99.7 100.5 99.6 100.4 99.5 100.4 100.1 100.7
Non-Irrig Seas 10.7 9.0 1.4 9.6 11.3 9.6 113 9.6 10.6 9.0
Irrigation Seas 89.5 91.8 88.3 90.9 88.3 90.9 88.2 90.8 89.5 91.7
Data from model node ‘Harlan Co. Res. Outflow'...includes releases, spills, and seepage.
Average Annual Discharge for Republican River at Hardy: (Kaf)
Baseline AltA AitB AltC AltD AItE AltF Alt G AltH Altl
Annual 124.4 118.1 111.9 111.7 103.6 104.0 97.7 98.4 118.0 118.0
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Superior Canal Shortage
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Franklin Pump Shortage
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Naponee Canal Shortage
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Franklin Canal Shortage
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Courtland Unit Shortage
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Ks-Courtland Shortage

f

6661
/661
2 G661
1 0661
| 1661
| 6361
/861
i GB6
1 096!
. 1861
| 6£61
¢ //61
- GL61
k ¢L6l
1161
1 6961
§ /961
1 G961
£ 096!
1 1961
- 6561
- /561
| GG61
661
1 |G6I
| 6761
E /161
- Gvbl
| (161
b6
. 606!
Wi
1 GO6!
(061
1061

o [} o
©w 0 ~ 8

(ye)) abepoyg jenuuy

0
10

L—o——BaseIine 8- A 2B -—%C %D -—-F —+—F —G~—H —o—-ﬂ

DNR 011652



Ne-Courtland Shortage
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Jeff Shafer

From:
Sent:

Mark A. Phillips [MPHILLIPS@gp.usbr.gov]
Wednesday, July 23, 2003 10:14 AM
Roger Andrews

Dennis Allacher; Richard DeVore

modified alternative results worksheet

owerRepub_Alts_E

val3.xls

Bostwick.

Roger, attached is modified worksheet containing just total shortages for

Let me know if you need additional changes.

DNR 011655



. Jeff Shafer

From: Roger Andrews [randrews@gp.usbr.gov]

Sent: Wednesday, July 23, 2003 12:25 PM

To: ableed@dnr.state.ne.us; jshafer@dnr.state.ne.us; DBARFIELD@KDA.STATE.KS.US
Cc: Michael Kube

Subject: Fwd: modified alternative results worksheet

odified alternative
results w...

Dear 2Ann, Dave, and Jeff,

Attached to this forwarded message are the Hydrology Summary Sheets for Lower
Republican Appraisal Study Baseline and 9 Alternative runs. If you have any
questions please contact me. I will send to you the other information when it
becomes available. Thanks.

Roger

" DNR 011656
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Jeff Shafer

From:
Sent:
To:

Cc:
Subject:

Lower Republican
Alternatives-..

Dennis Allacher [DALLACHER@gp.usbr.gov]

Wednesday, July 23, 2003 10:57 AM

Roger Andrews

Michael Kube; Mark A. Phillips; Marvin Swanda; Richard DeVore
Lower Republican Spreadsheet

Attached is the spreadsheet that we discussed on the conference call. A date

has been added.

Dennis

DNR 011658



Jeff Shafer

From: Roger Andrews [randrews@gp.usbr.gov]

Sent: Wednesday, July 23, 2003 12:28 PM

To: ableed@dnr.state.ne.us; jshafer@dnr.state.ne.us; DBARFIELD@KDA STATE.KS.US
Cc: Michael Kube

Subject: Fwd: Lower Republican Spreadsheet

Lower Republican
Spreadsheet (...

Dear Ann, Dave, and Jeff,

Attached to this forwarded message is the analysis of the Hydrology runs that
was prepared by Dennis Allacher. If you have any questions please contact me or
Dennis. Thanks.

Roger

DNR 011659



Draft

The discount rate used is the current-year interest rate used by Reclamation for benefits
analyses.

References are obviously missing. These will be included.
One of the assumptions is that the changes in yield are due solely to more water being

applied and that fertilizer applications, etc do not change. This may or may not be
realistic and is one area that will be explored with the UNL professors.

Lower Repub Irrig Benefits.doc 6
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Draft

Gross revenues from the analysis ranged from a low of $323.80 per acre to $363.11 per
acre. Net revenues per acre, after subtracting out all costs of production, ranged from
$131.46 to $168.68. When the net revenues obtained from each alternative were
compared to the net revenues obtained under the Baseline, two of the Alternatives had
lower net revenues (Alternatives A and C) and the rest had higher net revenues.
Alternatives F and G had the largest changes in net revenue.

After finding the net revenues, or benefits, per acre, the total net benefits are computed by
multiplying the per-acre benefit by the total number of acres. At this point, these benefits
are still annual benefits. The last step is to take the annual benefits into the future 50
years, discount them back to a present value, and find the incremental benefits under each
of the Alternatives. Table 4 shows the incremental net present value of irrigation benefits
for each Alternative.

Table 4. Incremental Irrigation Benefits for Each Alternative.

Incremental Net Present Value

Alternative Relative to Baseline Alternative
Baseline

Alt A $0.00
Alt B $5,371,715.59
Alt C $0.00
Alt D $22,092,463.00
Alt E £ $17,068,423.18
AE 216 m W op CosT $36,744,685.13
AtG L,/ il $32.999 891.30
Alt H $14,516,006.81
Alt | : $10,897,561.49

Two of the Alternatives (Alt A and Alt C) had decreased water supplies and, thus, no
irrigation benefits relative to the Baseline Alternative. Alternative F had the greatest
water supply increase and the greatest benefits, followed by Alternative G.

ENDNOTES AND NEAR-FUTURE ENHANCEMENTS

This example only used one crop. However, corn is not the only crop produced in the

Lower Republican. Therefore, this example probably shows an inflated value of benefits.

More crops, including alfalfa and soybeans can be incorporated into the analysis.

The default coefficients in the yield estimation model were accepted and not modified.
By working with UNL economists, the model can be calibrated and modified to better fit
the local conditions. This will result in a better estimate of net irrigation benefits.

The historical yield data came from the period 1991-95. This will be updated.

The cost of production data also came from the 1991-95 period. This will be updated.

Lower Repub Irrig Benefits.doc 5
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Draft

yield is used as a check value for the starting yield obtained from the yield estimation
model. The average irrigated yield is important in that this is the yield being obtained by
farmers given the current water supply. For this example, a maximum possible yield is
assumed to be 200 bushels per acre.

The maximum possible irrigated yield are inputs to the yield estimation model. Other
inputs to the yield estimation model include ET. The average crop water use (ET)
parameter for southcentral Nebraska (24.4 inches of water) was obtained from NebGuide
G98-1354-A and was not modified. Effective rainfall coefficients and crop irrigation
requirements for Sandy Loam soils in Central Nebraska were also obtained from the
NebGuide and were not modified for this example.

Once the yield estimation model was modified to account for the range of water supplies
estimated by the hydrology models, the yield estimation model gave a range of
corresponding yields. This is shown in Table 2.

Table 2. Estimated Yields for the Selected Water Supply Range.

Inches of Corn
Alternative Name Water Applied Yield
Baseline 9.55 144.9
A 9.38 143.9
B 9.95 147.4
C 9.52 144.8
D 11.25 154.8
E 10.85 152.6
F 12.47 161.4
G 12.15 159.7
H 10.65 151.4
I 10.37 149.8

The estimated yield for the Baseline Alternative came to 144.9 bushels of corn. This is
0.6 bushels higher than the reported average for the two districts. Overall, water supplies
ranged from a low of 9.38 acre-inches to a high of 12.47 acre-inches. Estimated yields
ranged from a low of 143.9 bushels per acre to a high of 161.4 bushels.

Once the yields had been estimated, gross revenues under each Alternative could be
calculated. The ERS normalized price of $2.25 was used. The unchanging variable costs
of production (custom work, seed, fertilizer, chemicals) came to $155.10 per acre.
Harvest costs were assumed to come from a custom combining charge of $20 per acre
and a transportation charge of $0.12 per bushel. After subtracting all the costs of
production, the net revenue for corn production under each Alternative could be
computed. This is shown in Table 3.

Lower Repub Irrig Benefits.doc 3
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Draft

(ERS) were used to determine the change in gross revenues. Gross revenues are
calculated by multiplying yield by price.

Variable costs of production were taken from whole-farm budgets prepared by
Reclamation. Harvesting costs were included. However, as small changes in yield occur,
harvesting costs will also change. Other production costs are assumed to not change. For
example, the same amount of fertilizer will be applied to corn that produces 140 bushels
as will be applied to 144-bushel corn. The only change is the amount of irrigation water
that has been applied. This same assumption applies to the cultural practices such as
plowing, disking, and cultivating and the management skills of the farmer.

After deriving the gross revenues for each alternative, the unchanging variable costs of
production and the changing costs of harvesting are subtracted to find net revenues.
Fixed costs have been excluded. Net revenues are, for this report, the estimation of
incremental, annual irrigation benefits.

The annual irrigation benefits are transformed into a present worth value by taking the
annual benefit into the future 50 years and then discounting it back to the present. An
interest rate of 5.875 percent is used as the discount rate.

IRRIGATION BENEFITS OF CORN PRODUCTION

The first step in determining the irrigation benefits was to calculate the changes in yields.
To identify an appropriate range in yields, data was obtained from previously completed
economic studies and from the Nebraska Agricultural Statistics. Average district-level
irrigated yields and county-average dryland yields for 1991-95 are shown in Table 1.

The years 1991-95 were chosen simply because the data had already been collected. The
yield information will be updated to current levels.

Table 1. Average Irrigated and Dryland Yields, 1991-95.

Irrigated Corn Yields

UNIT 1991 1992 1993 1994 1995 AVG
Kansas Bostwick Bushel 166.0 92.0 153.4 135.8 163.9 142.2
Nebraska Bostwick  Bushel 156.21 123.61 156.16 133.26 162.5 146.3
Average 144.3

County-Average Dryland Corn Yields

Franklin, NE Bushel 72.00 116.00 101.00 115.00 79.00 96.6
Webster, NE Bushel 55.00 112.00 96.00 100.00 74.00 874
Nuckolls, NE Bushel 37.00 125.00 105.00 107.00 84.00 91.6
Jewell, KS Bushel 96.20 71.90 79.00 65.00 78.0
Republic, KS Bushel 101.20 88.20 99.00 75.00 90.9
Average 54.67 110.08 92.42 100.00 75.40 86.5

A simple average of dryland yields for three Nebraska counties and two Kansas counties
was computed. This overall, simple average came to 86.5 bushels. The simple average
of irrigated yields for the two irrigation districts came to 144.3 bushels. The dryland
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LOWER REPUBLICAN IRRIGATION
BENEFIT ESTIMATION

INTRODUCTION

Operational changes have been proposed for the Lower Republican River. These
operational changes include modifying the timing of flows, bypass flows, and increasing
the storage capacity of Lovewell Reservoir. The economic portion of the appraisal study
estimates the economic benefits accruing from the changes to operations. This
preliminary report provides a methodology for measuring irrigation benefits.

For purposes of this example, only the most dominant crop for the area, corn, has been
modeled. The numbers used in the example are representative, but will be refined as the
study progresses. Further enhancements to the study will be discussed at the end of this
example.

METHODOLOGY

One method for estimating irrigation benefits is to isolate the incremental benefits from
small changes in the irrigation water supply. For small changes in the water supply, the
best indicator of benefits comes from predicted changes in yields. Agricultural
economists with the University of Nebraska in Lincoln (UNL) have published articles
and provided spreadsheet models which estimate yields for varying water supply levels,
several crops, and some of the more prominent soil types in Nebraska. Included in the
UNL publications are model coefficients for different regions of the state and the ability
to modify the models to a particular range of water supplies.

The spreadsheet model incorporates plant growth dynamics with respect to soil and
water. Thus, the model can predict yield changes assuming all other plant requirements
such as fertilizer, etc are met. The model includes factors for the type of irrigation
system used (e.g., furrow or sprinkler), the maximum yield that could be obtained and
evapotranspiration (ET) rates. Input factors also include the ET and yield for dryland
crops. The model then estimates incremental yields starting from the dryland yield
average and up to the suggested maximum yield.

For this example, published average values for southcentral Nebraska were used in the
crop yield model. These values include average irrigated corn yields from two irrigation
districts, county-average dryland corn yields from the Nebraska Agricultural Statistics
Service, irrigation efficiency rates, effective precipitation, and crop itrigation
requirements.

Benefit Estimation

The benefit analysis has to conform to National Economic Development (NED)
standards. Therefore, normalized prices published by the Economic Research Service

Lower Repub Irrig Benefits.doc 1
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* Jeff Shafer

From: Rob Davis [RMDAVIS@do.usbr.gov]
Sent: Wednesday, July 23, 2003 10:21 PM .
To: Joseph Lyons; Robert McCaig; Dennis Allacher; Michael Kube; Mark A. Phillips; Marvin

Swanda; Roger Andrews; Richard DeVore
Subject: Re: Agenda Items for Tues., July 22 Conf. Call

Lower Repub Irrig
Benefits.doc...
All,

Here is an example of how the irrigation benefits will be calculated given the
changes in water supply per acre. I took the changes in water supply that
Dennis calculated and input them into a yield response model that I obtained
from Ray Supalla with the University of Nebraska. The main point of this
exercise is to point out how sensitive ag benefits are to a relatively small
change in yield. In my mind, the magnitude of the water supply changes would
not warrant a major change within the existing cropping patterns.

For those of you who have read previous ag benefit studies done by the econ
group (top-notch entertainment for sure) such as safety of dams studies, this
one departs from using our standard whole-farm budgeting process. For the
stated purpose, however, it provides an adequate level of detail and may
actually do a better job with less muss and fuss. I say that because, to date,
it has been hard for the econ group to handle small, incremental changes in
water supply and the resultant yield. We all know that small changes in water
supply will, in reality, be expressed as small changes in yield. This is the
first time that I have been able to trace out a crop growth curve with respect
to water supply. Before, I always had to just assume a change in yield given
anecdotal data. Not that that was all bad, but I only had one data point
instead of a range.

Bear in mind, this is still an example at this point, so don't set the numbers
in concrete just yet. This example is for corn production only, which may or
may not be acceptable for the appraisal study. I will get Bob Hamilton's
recommendations. I also want to send this to Ray Supalla and get his
recommendations.

However, it should provide at least a general idea of what I am trying to do
when we have the conference call next week with the state folks.

I would welcome any comments.

Rob
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Jeff Shafer

From: Roger Andrews [randrews@gp.usbr.gov]

Sent: Thursday, July 24, 2003 4:03 PM

To: ableed@dnr.state.ne.us; jshafer@dnr.state.ne.us; DBARFIELD@KDA.STATE.KS.US
Cc: Rob Davis; Michael Kube

Subject: Fwd: Re: Agenda Items for Tues., July 22 Conf. Call

Agenda Items for
-~ Tues., July ...

Dear Ann, Dave, and Jeff,

Included in this forwarded message and attached is a discussion from Rob Davis
from Reclamation's Technical Services Center in Denver regarding the approach
for looking at Benefits for the Lower Republican Appraisal Study. Please
understand this is still preliminary and Rob is going to seek comments from Bob
Hamilton, his supervisor, and Ray Supulla with the University of Nebraska. Your
comments are also welcome.

I will be sending you an e-mail with a brief outline of agenda items for our
conference call Tuesday.

Roger
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Jeff Shafer

From: Roger Andrews [randrews@gp.usbr.gov]

Sent: Friday, July 25, 2003 3:09 PM

To: ableed@dnr.state.ne.us; jshafer@dnr.state.ne.us; DBARFIELD@KDA.STATE.KS.US

Cc: Joseph Lyons; Robert McCaig; Rob Davis; Dennis Allacher; Michael Kube; Mark A. Phillips;
Marvin Swanda; Richard DeVore

Subject: Agenda for Tues., July 29 Conference Call

Dear Ann, Dave, and Jeff,
The following is a generalized agenda for our conference call Tuesday morning

at '0:00 a.m. CDT. Eg
- Introductions
- Review Hydrology Studies { {12&DOQWM‘%/
- Review Economics v €M) 0 ”éw% Ay_
- Review Designs and Estimates )ﬂ/ '{vj_% ) Ve -{Jfﬂ *
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is being done Pﬂﬂf af¥eS
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