EXECUTIVE SUMMARY

GENERAL

The study area for this appraisal report is the Lower Republican River Basin from below
Harlan County Dam in south central Nebraska to Clay Center, Kansas just above the
upper reaches of Milford Reservoir in north central Kansas. Included in this area is the
Bostwick Division located in Nebraska and Kansas, a Reclamation prOJect which
includes Lovewell Dam and Reservoir. The Republican River Compact (Compact)
prov1des for allocation and use of the waters in the basin above the ebraska/Kansas

oncordia and Clay K ehter
MDS target levels requiring

yose of this appraisal study is to

, some system improvement

ies to make more efficient

Periodically, streamflows have been below establi
admmlstratlon of water rights in these areas. The

Colora _,,,o were v101at1ng the Republican River
Special Master and Colorado, Kansas, and Nebraska
r.settlement. Representatives of the United States

The FSS addressed the need for system improvements in the Republican River Basin. In
Section IV.E of the FSS it states: “The States agree to pursue in good faith, and in
collaboration with the United States, system improvements in the Basin, including
measures to improve the ability to utilize the water supply below Hardy, Nebraska on the
main stem.” Also in Section V.A its states: ‘“Kansas and Nebraska, in collaboration with
the United States agree to take actions to minimize the bypass flows at Superior-

Courtland diversion Dam.”
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During the negotiations for settlement, a Value Study Report was completed and the
Republican River Compact Commissioners recommended the following proposals be
studied and analyzed:

1. Courtland Canal Automation, Reshape Canal Prism, and provide for Winter
Operation.

2. Increase Lovewell Capacity — 16,000 acre-feet (ac-ft).

3. Increase Lovewell Capacity — 35,000 ac-ft.

4. Off-stream Storage, Kansas Tributaries, Beaver Creek; ¢

2

dic ﬂgﬁ‘" ing, periods of excess
precipitation, and occasional droughts. The Bostwick:Divis ion includes two irrigation
districts, the Bostwick Irrigation District in Nebraska
22.935 acres and Kansas Bostwick Irriga District No. ™

42,500 acres. Due to altered hydrologi itions within the:€ntire Republican Basin,

- ages. " The existing project ‘
sas are approximately 50 years
acilities and the changed hydrologic
ble water supplies. There are
rall management of the Lower

Republican River Basin’s ‘ esourcesy i,s_usci:h a manner as to increase the water
supplies for Bostwick Divisionlands and provide additional flexibility for the States to
comply with th pact settlement provisions or supply waters for supplementing

Nine alterﬁa

s were formulated using the recommended proposals provided by the
Compact Commissi

An operation study simulating reservoir conditions and
streamflow at diff cations in the basin was completed for the baseline condition
and each alternative:Study results indicate additional water can be made available for
storage in Lovewell Reservoir. The storage of this additional water could also be
considered in other possible downstream facilities such as the Beaver Creek or
Jamestown Wildlife Management Area sites. Because of the operations model
limitations, the hydrology analyses modeled the operation of the system for each
alternative with the intent to maximize irrigation benefits. Additional hydrological
analyses to model system operation which emphasized other potential resource needs,
such as MDS, were not performed at this time. As a result, only irrigation benefits have
been quantitatively estimated. Allocation of water to provide MDS benefits would
reduce the water available to provide irrigation benefits.
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RESULTS FROM STUDY

The irrigation benefits accruing from the changes in operations associated with each
alternative were estimated and the benefits were then compared to project costs. At this
time, the alternatives which involve Lovewell Reservoir enlargements along with
automating and winterizing the Courtland Canal appear to be the most viable. The
enlargement alternatives could also, potentially, increase the recreational use at Lovewell
Reservoir. There are environmental impacts associated with each alternative. If further
studies are conducted, the NEPA documents will identify the full scope of the
environmental impacts associated with each alternative.

‘The total estimated implementation cost for each alternative ran from $1,650,000 to

$25,000,000. Benefits do not exceed costs for all of the altern
alternatives have benefits which exceed costs. The benefy tC 0 i 'rthc alternatives

ranged from 0.13 to 4.2.

FINDINGS

Federal contracts to provide water servib
been renewed. The irrigation districts h
shortages due to decreasing water supplies;
continue to occur. In additio: }streamﬂows%v'

m

0 .
the Sé}’/stem could be managed to alleviate
dfpon the States’ continued support for
bility of some alternatives, there is justification for

Xi
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CHAPTER 1

INTRODUCTION

1.1 AUTHORITY

This report was authorized by the Federal Reclamation Laws (Act of June 17, 1902, 32
Stat. 388, and acts amendatory thereof and supplementary thereto).

1.2 PURPOSE AND SCOPE OF STUDY

The purpose of this appraisal study is to: (1) review existing, data and: information;

(2) qualitatively identify some system improvement needs,of the area:. (3) and identify
possible constraints, opportunities, and potential soluti ns t6 determine the adv1sab1hty of
proceeding to a feasibility study. This study will al ':"t’descrlbe the Bureau of i+
Reclamation’s (Reclamation) future role in the pr , present a preliminary plan of
study (POS) for the fea51b1hty study, and summariz €: environmental law

1 -will be addressed in conjunction
with any subsequent feasibility study. Th1s_appralsal study:is,based for the most part on
available data and information, and was'c mp ted with no fxeld investigations.

The following purpose from the 1942 Republ' River: Compact is quite similar to the
purpose of this study “... to proyide for the. most efficient use of the water of the
Republican River Basm for multlpl_e; purposes::.” This study and future study efforts
indicate willingness to, contlnue to work with the States to achieve the efficient use of the
waters in the Republican R1ver Basin.:

1.3 OBJECTIVES

The Repubhcan River Basm L1t1gat10n Negotiation Team endorsed as a Future Action, a
System Improvement FeaSJblhty Study, to be conducted from October 2004 to September
2007. The overall- obJectlve of this appraisal study is to determine if there is a Federal
Interest in pursuing such a Feasibility Study in the Lower Republican River Basin and if
so, prepare a POS forsuch study.

! Republican River Compact (Act of May 26, 1943, ch. 104, 57 Stat. 86.)
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LOWER REPUBLICAN RIVER BASIN —NEBRASKA AND KANSAS

1.4 PROJECT AREA AND DESCRIPTION

The study area lies in the Republican River Basin from below Harlan County Dam to-
Clay Center, Kansas just above the upper reaches of Milford Reservoir. See Figure 1.
Included in this area is the Bostwick Division, Nebraska and Kansas, a Reclamation
project. The irrigation systems are operated and maintained by two Irrigation Districts,
the Bostwick Irrigation District in Nebraska and Kansas Bostwick Irrigation District

No. 2. These districts began delivering water in the early 1950’s. Serv1ce 1s currently
available to 22,935 acres in Nebraska and 42,500 acres in Kansas. ;“orage water is
provided to the Bostwick Division from the U.S. Army Corps of Engineer’s (Corps)
Harlan County Lake and Reclamation’s Lovewell Reservoir. Th fese, facilities are
operated and maintained by the Corps (Harlan County Lake) aand Reclamation (Lovewell
Reservoir). The water supply for Harlan County Lake %%mes “from the Re; gpublican River
and Lovewell’s water supply comes from dlversmns from the Republican
Superior-Courtland Diversion Dam with some 1nﬂ0 rom White Rock Cré =K. The
majonty of the i 1rr1 gation water is diverted at the Superlor-coprtland Diversion Dam with

gravel &eposus ranging to 60 feet In
1dth and is now entrenched 100 to

been eroded into long tong
tributaries, flowing nearly

and msuff ent for optimumn; plant growth The Bostwick project depends primarily upon
surface inflow /s.into the sto ,ge facilities. Due to increased groundwater and other

& y
increased wateridevelopme t in the basin the available surface water supplies into Harlan
County Lake are g ity declining with an occasional excess year or two that helps to
replenish some of the storage water. Lovewell Reservoir and Harlan County Lake
usually have a limited amount of carryover storage. There are competing needs for the
limited available water so there is an urgent need to utilize the available water supplies as
prudently and efficiently as possible. These competing needs are further discussed in

Chapter 2 of this report.
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1.5 PRIOR STUDIES, REPORTS, AND EXISTING WATER
PROJECTS

The study area has had considerable project investigations and development of water
resource facilities over the last sixty plus years. Only the studies and reports that have a
significant importance to this study will be highlighted.

The Bostwick Division was authorized for construction by the Flood¢Control Act of

1944, Public Law 534 as part of the Missouri River Basin Project Qn gw-the Pick-Sloan
Missouri Basin Program). The plan was outlined in Senate Document No. 191, and
revised in Senate document No. 247, as a coordinated plan _%f

» Republican River Bas
Development; <

Water Augmentatlon Analysis, USBR, May 2002.

*  Value Study Report, Proposals for More Efficient Management of Lower
Republican River Water Supplies, USBR, Technical Service Center, Denver,
Colorado, December 17, 2002.

+ Final Settlement Stipulation (FSS), Supreme Court of the United States, Kansas
vs. Nebraska and Colorado, December 15, 2002.
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+  Volume Analysis and Revised Flood Frequency Analysis for Comprehensive
Facility Review, Lovewell Dam, USBR, Technical Service Center, Denver,

Colorado, May 2003.

» Republican River Basin Report of Preliminary Findings, Nebraska Department of
Natural Resources, May 20, 2003.

Analysis Addressing Hydrologic/Hydraulic Issues, Lovewell Dam, USBR, TSC,
September 2003.

1.6 CONSULTATION AND MEETINGS

During the preparation of the Value Study Report and pnom' : Ime
Appraisal Study, a number of briefing meetings were c%nﬁucted w1th fhe&Repubhcan
River Lawsuit Settlement Negotiations Team. Each state’assigned 1nd1v1d%"115 to serve on

the team 1n preparing the Value Study Report. Durifig’the meetings, the Compact
"’&W houldgbe considered for further

written Status Reports and holding confe
representatives. One meeting, conducted by
State Agencies, was held on March 14, 2002

d‘%f?fy ‘

Team.
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CHAPTER 2

PROBLEMS AND NEEDS

There are many competing needs for the limited available water supplies in the study
area. The two project irrigation districts usually receive less than the full amount of
water needed for a full irrigation water supply. Kansas has established MDS
requirements, as described later in this Chapter, at two locations on the Republican River:
Concordia and Clay Center. The instream flow requirements for these two locations
established by the Kansas Legislature have a priority date of April 12, 1984. Water users
that have a priority date after April 12, 1984 are closed when the MDS flows are less than

the levels needed.

2.1 REPUBLICAN RIVER COMPACT -

i Through these calculations,
ed in the FSS as “That use by

uld not be considered a BCU according
ting purposes.

After several heanng and reports the issues to be resolved were defined in rulings by the
Special Master in May 2001. After these rulings, the States began discussing the
possibility of settlement negotiations. After several negotiation sessions, the Special
Master at the request of the States agreed to postpone the progression of the case until
December 15, 2002, in order to allow the States to engage in settlement negotiations.

The U.S. Department of Justice, Reclamation and the Corps also participated. These
negotiations culminated in a settlement package that was subsequently approved and
entered into by the Governors and Attorneys General of the States, and on April 15, 2003,
the Special Master formally recommended to the Court approval of this settlement

? The states of Colorado, Kansas and Nebraska are hereafter referred to.as “the.States” in this report.
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agreement. On May 19, 2003, the Court approved the FSS entered into by the States.
As one of the tools to the Settlement Agreement a groundwater model was developed by
the States. This groundwater model has been accepted by the States and the Court
accepted the Special Master’s final report on October 20, 2003. According to an order
issued by the Court in May, this means that the Lawsuit has been dismissed.

2.3 SETTLEMENT PROVISIONS

Provisions excerpted from the Settlement Stipulation that pertain directly to this study
include:

“The States agree to pursue in good faith, and in collab n with the United
States, system improvements in the Basin, including:measures:to improve the
ability to utilize the water supply below Hardy, Nebraska on t main stem.” -

y
“Kansas and Nebraska, in collaboration withithe United States, agree;lo take
actions to minimize bypass flows at Supefig Courtlasid Diversion Dam.”

“Proposals for More Efficient Managem
In this report the States recommended th

o
i

on, Reshape Canal Prism, Winter

The potential for im d use of the water supply below Hardy was not analyzed due to
Reclamation’s budg tand time constraints. Because of the limitations associated with
the operations model, only a qualitative analysis of Proposal G was performed at this
stage of the study.
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2.4 PROBLEMS AND OPPORTUNITIES

2.4.1 EXiISTING CONDITIONS

The Lower Republican River Basin, which is the reach downstream of Harlan County
Dam, is subject to occasional flooding, some periods of excess precipitation, and
occasional droughts. The existing project facilities for the Bostwick Division in
Nebraska and Kansas are around 50 years old. There are typical ongoing maintenance
and operational problems associated with these facilities and changéd’hydrologic
conditions, all of which could lend to opportunities for better utll on of the available

water supplies.

‘ gic condltlons in the entire
i dehvery shortages. For

example, accordmg to Reclamation’s Rés S0
Republican River Basin, the mean annuafi"

Diversion Dain’ “all of the§%§:are junior to the Bostwick Division’s rights. Below

st
i n Dam and a %ﬁﬂ&e the Ncbraska-Kansas stateline there are surface water
d almost all of those rights are junior to the Bostwick
tly taken action to adjudicate water rights in this area and

In Kansas there are surface water rights totaling about 210 cfs in the reach below the
Nebraska-Kansas stateline and above Clay Center, Kansas with about 17 cfs being
vested. A vested right continues the beneficial use of water that began prior to June 28,
1945. All of the Kansas priority dates are treated as junior to the earliest Nebraska direct

flow right for the Bostwick Division of April 3, 1946.

There are a considerable number of groundwater irrigation wells in Nebraska below
Harlan County Dam. As of late 2003 there were 1,668 active irrigation wells in the
Lower Republican Natural Resources District (NRD) below Harlan County Dam. There
were 1,066 in Franklin County, 483 in Webster County, and 119 in Nuckolls County.
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Except in certain circumstances the States adopted a prohibition on the construction of
new wells in the Republican River Basin above Guide Rock as part of the settlement
provisions. In December 2002, in compliance with the Final Stipulation, the Lower
Republican NRD approved a moratorium for the upcoming three years on all wells
pumping more than 50 gallon per minute in the part of the Lower Republican Basin that
is in Nebraska. The District is also phasing in a well-metering requirement to track water
usage.

The opportunities for obtaining new groundwater rights for 1rr1gat10n in the Lower
Republican Basin in Kansas are more limited, especially due to the MBS standards.
These rights would be junior to MDS. Much of the bottom lands/of‘the river valley are
irrigated from the alluvial aquifer. There are about 385 registe: igation wells in this
portion of the basin above Clay Center. '

Rt

The Kansas Water Office requests administrative action"when a violation'in MDS flows
occurs. The Chief Engineer checks for unauthorizediuse, cor phance with exfstmg
permits and, if necessary, initiates administration ;
dropped below the MDS. The administration of MD

approximately 150 junior water right groundwater irrig
Republican River in Kansas. When the
estimated 10,000 ac-ft of water per year

ited in the suspensmn of
s in the alluvial valley of the

ns as to what actions the States may take to control their
quirements arise. In addition, the 2000 renewal contracts
with the irrigation di s in the Republican River Basin mandated distribution system
and on-farm delivery system efficiency improvements. The irrigation districts committed
to implement improvements that would achieve on-farm efficiency improvements of 5%
and delivery system efficiency improvements between 2% and 8% (each contract
contains a specific number) in the 10 year period beginning in 2001. In the event these
improvements are not obtained by any district by 2010, that district and Reclamation will
agree to system improvements to be implemented over the next 5 years (by 2015).

10
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It is anticipated the consumptive uses will stay at current levels or be reduced to attain
compliance with the Compact and the District contracts. The Baseline Conditions
assumed for this study are the 1993 level of development for streamflow conditions and
no significant changes in the operations of the Bostwick Division.

2.4.3 OPPORTUNITIES

There are opportunities to improve the efficient use and overall management of the
Lower Basin’s water resources. This can be done in such a manner as to increase the
water supplies available for Bostwick Division lands and provide add't_lonal flexibility for
the States to comply with the settlement provisions associated Wlth hé"Repubhcan River
Compact and MDS flow augmentation in Kansas.

istrict in

. rience water
> these districts with mmproved
Aquenc Jand severity of ‘the

encies, Reclarnatlon and the Corps, have had major
in the bower“Repubhcan Basin for over 60 years, with prOJect development

Division in Ne ka and«Kansas which utilizes most of the storage space in Harlan
County Lake in Nebras y and Lovewell Reservoir. Federal water supply contracts with
the two irrigation districts were renewed in 2000. The districts experience significant
water delivery shortages and it is anticipated that shortages will continue to occur.
Available water supplies for the Lower Republican Basin have decreased over the years.
This and the perception that Nebraska and Colorado were using more than their Compact
water allocation, contributed to Kansas’s decision to file a complaint against Nebraska
and Colorado in the Court. Presently some water supplies in the Lower Basin are not
being fully utilized and with some improvements in the existing systems and possibly
some additional storage, the system could be managed to alleviate some of the water
shortage problems. There is also Federal interest in that the Bostwick Districts still have

repayment obligations on their project. The Federal government, although not a named

11
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defendant in the litigation among the three states, was a participant in the negotiated
settlement and has agreed to study, and if possible, develop system improvements to
make more efficient use of the water that is available. These circumstances involve the
three States and the United States and therefore lend merit to warranting Federal
participation.

2.4.5 PLANNlNG OBJECTIVES AND PLANNING CONSTRAINTS

Input on planning objectives and planning constraints was sought from the involved
States and interested parties such as the Bostwick Irrigation Dlsmcté,, NRDs in the
Republican Basin, the Lower Republican Water Users, and the rmor’s Water Task
Force This resulted in Reclamation identifying the followin ing objectives for the

1.

2.

of water).

5. Provide addition

6.

o State Water Rights
e Harlan County Consensus Plan

e Physical limitations of existing facilities, including Courtland Canal, Lovewell
Reservoir, and other storage facilities

e Environmental and cultural consideration

12
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CHAPTER 3

ALTERNATIVE PLANS

3.1 MANAGEMENT METHODS

There are several management methods available to enhance the use of the water supply
in the section of the Republican River below Harlan County Dam. Combinations of the
management methods were developed into alternatives.

A number of the management methods that are being considered
enhancement and rehabilitation of existing Reclamation owne
that the work on these existing facilities may or may not regt ional construction
authority to implement. These methods were included in his appraisalistudy effort to
ensure that all of the possible methods be considered and compared in order;to determine
the most economical and viable alternative. '

lities. ‘It is recognized

3.1.1 WINTERIZE SUPERIOR — COURTLAND:DIVERSION DAM AND -
COURTLAND CANAL

Lovewell Reservoir during the wmter mo
diversion dam and in the can

storm runoff, weather changes and operational changes. These flow fluctuations make it
difficult to minimize bypass flows at the diversion dam. By automating the gates at the
diversion dam and the check structures and placing a more reliable flow measurement
structure on the canal, some of these fluctuations could be diverted, minimizing bypass
flows. This would result in a decrease in river flow below the diversion dam when the
capacity of Courtland Canal allows for more of the flow of the river at the diversion dam
to be diverted. The implementation of an alternative involving this method would

? “Winterizing” involves the placement of bubblers at the check stations on Courtland Canal and at the
Superior — Courtland Diversion Dam to de-ice structures during the winter.

13
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address the stipulation as detailed in the settlement agreement to minimize the by-pass
flows at Superior-Courtland Diversion Dam.

3.1.3 RENOVATE COURTLAND CANAL (RESTORE THE COURTLAND
CANAL TO DESIGN CAPACITY)

This management method is to restore the Courtland Canal to its design capacity between
the Superior-Courtland Diversion Dam and Lovewell Reservoir. The design capacity at
the diversion dam is 751 cfs and the current capacity is estimated to be approximately
580 cfs. The reduced flow capacity is due to sloughing of the can anks in some
sections and the replacement of road bridges with in-line plpe $ fuctures that will not
handle the canal design capacity at several points along the.c canal system. These smaller
in-line structures were installed by the District as a cost say
road bridges required replacement. The pipe structuresiw
by bridges that will allow the additional flow capac' y."The canal would alsa be reshaped
to provide for the additional capacity. (

3.14 PROVIDE FOR INCREASED CONSERVATIGN STORAGE IN
LovEWELL RESERVOIR:

14
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EX‘STI NG Dike Crest
LOVEWELL RESERVOIR ALLOCATIONS Be? S
7 Dike Crest Elev. 1614.0 (210,043 Acre - F eet) &7 Eevioteo
FREEBOARD - 29,737 Acre - Feet
@ Maximum Surface or Top of Surcharge Elev. 1610.3 (1 86,276 Acre - Feet)
SURCHARGE - 94,145 Acre - Feet
& Top of Fiood Control Elev. 15953 (86,131 Acre - Feet) " ferolgsle
.
\\ Exclusive Flood Control - 50,465 Acre - Feet
}
\
"\ @ Top of Active Conservation Elev. 1582.6 (35,666 Acre - F eet)
h F Gated
3 %l is \é&‘ %, Spiliway Crest
5| WILDLIFE  RECREATION FLOGD COFTROL IRRIGATION Nl V- 1575.3
ol FISH y
\ Active Conservation -24,022 Acre - Feet
\\ \J“Top of Inactive Conservation Elev. 1571.7 (11,644 Acre - Fest) hiwert Canal
ng’:;ﬁ?é Inactive Conservation - 9,970 Acre - Feet Sl‘gﬁ‘ggg?
Dead - 1,674 Acre - Feat Streambed Elev, 1535.3 ! l
MEAD - DEC, DG
Figure 2.—Lovewell Reservoir Existing Allocations.
16,000 Acre-Feet Enlargement
3 L 2 s 1 . . Dile2 and
LOVEWELL RESERVOIR ALLOCATICNS Do Erest
Elev. 1616.0
@ Dikeand Dam Crest Elev. 1616.0 (227,325 fAcre -F eet) .6’“
SURCHARGE & FREEBOARD - 125,483 Acre -Feet
@Top of Flood Cantrol Elev. 1598.3 {101,842 Acre - Feet)
Exclusive Flood Control -50,465 Acre - Feet
@ Top of Active Conservation Elev, 1587.3 (51,377 ficre - Feset)
S8 B s 4 Yy
WILDLIFE ~ RECREATION FLOO ! IRRIGATION FISH
Active Conservation - 39,733 Acre - Feet
<7 Top of tnactive Conservation Elev. 1571.7 (11,644 Acre - Feet)
Top d Dead ", Inactive Conservation - 9,970 Acre - Feet
Bew 1562.07
- -
Dead - 1,674 Acre -Fest  Supandied Elev, 15353 [L
HiLAO . DEC. 200G
Figure 3.-Lovewell Reservoir allocations for 16,000 ac-ft enlargement.
15
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3.2 RIVER SYSTEM OPERATION MODEL

A modified version of the OPSTUDY computer model used for Reclamation’s Contract
Renewal Study in the Republican River Basin was used for the evaluation of the water
supply for the alternatives presented in this study. The computer model simulates the
streamflow and reservoir conditions for the entire Republican River Basin. The original
model utilized monthly hydrologic data covering the period 1931 thru 1993. For this
study, the model was updated to include historic hydrologic data thru 2000.

This study was done at the appraisal level of detail so the results are usable to determine
the benefits for increased water supplies for irrigation to the Bostwick Division. If more
detailed studies to evaluate other potential benefits, such as MDS are desired at a later
date, the model may need to be modified to evaluate these options for use of the water

supply.

35,000 Acre-Feet Enlargement ‘
LOVEWELL RESERVOIR ALLOCATIONS pike and

Dam Crest

& Elev. 81930

C("a Dike and Dam Crest Elev. 1619.0 (254,921 Acre -F eet)

SURCHARGE & FREEBUARD - 133,973 Acre -Feet

£ Top of Flood Contral Elev. 1601.6 (120,948 Acre - Feet) sop ot gae

Exclusive Flood Control -50,465 Acre - Feet

& Top of Active Conservation Elev. 1592.0 (70,483 Acre - Feset)
s
WILDLIFE RECREATIOH FLOOD CONTROL IRRIGATION
Active Conservation - 58,839 Acre - Feet
\\ Ew Top of inactive Conservation Elev. 1571.7 (11,644 Acre - Feet)

G ated
Spillway Crest
Eiev. 1581.6

FISH

Invert Canal

: . Outlet Waorks
Inactive Conservation - 9,870 Acre - Feet Elev. 1562.07

Top o Dead *

Bev 1562.07
> ~.__Dead - 1,674 Acre -Feet  Streambed Elev. 15353 |
HEAC - DEC. 2002

Figure 4.~Lovewell Reservoir allocations for 35,000 ac-ft enlargement.

Since this appraisal study concentrates on improving the use of the water supply below
Harlan County Lake, efforts to improve the original model were centered on that same

" area of the basin. A schematic diagram of the Lower Republican River Basin is shown in
Figure 5. The model was modified to incorporate Harlan County Consensus Plan criteria
which resulted from the contract renewal process. The details of the Consensus Plan and
additional details concerning the model are included in Appendix A.

16
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The operations model includes:

e Consensus Plan for Operation of Harlan County Lake
e Reservoir inflows and reach gain calculations

e Reservoir evaporation rates

e Monthly crop irrigation requirements.

Further details concerning these items can be found in Appendix A.

3.3 DESCRIPTION OF BASELINE AND ALTERNATIVES

At

The baseline condition, which is consndered the future withouty % g
31mulat10n of the streamflows and reservoir operatxons of th ,basm )

alternatives were developed using various combinations of the managemem ‘methods
discussed previously. Table 1 indicates the parameters th were changed that were in the
alternative model runs:

Courtland Canal Capacity (cfs)

Bypass at Div. Dam (cfs)
irrigation Season
Rest of Year

0 0 0 0 0 0 40 40
0 0 0 0 0 0 10 10

LovewellTO_C1 35.7 { 35.7 | 51.7 | 51.7 [ 707 | 70.7 | §1.7 | 51.7

11.6 116 | 116 [ 116 | 116 | 11.6 | 11.6 | 116 | 116 | 11.6

Lovewel'BOE:. (1000 AF)

No Yes | Yes | Yes | Yes | Yes | Yes | Yes No No

Winter Diversionsi{jce)

Increased Storage Use * NA NA NA NA irr. ® Irr. frr. irr. Irr. Irr.
A. Courtland Canal to DéS|gn Capacity, Winterize

B. Automate, Winterize

C. Automate, Winterize, Courtiand Canal to Design Capacity

D. Automate, Winterize, Raise Lovewell 16,000 ac-ft

E. Automate, Winterize, Raise Lovewell 16,000 ac-ft, Courtland Canal to Design Capacity

F

G

H

.

. Automate, Winterize, Raise Lovewell 35,000 ac-ft
. Automate, Winterize, Raise Lovewell 35,000 ac-ft, Courtland Canal to Design Capacity
. Raise Lovewell 16,000 ac-ft

Raise Lovewell 16,000 ac-ft, Courtland Canal to Design capacity
'TOC = Top of conservation pool (Enlargement values vary some from values in Figures 3 and 4;
2BOC = Bottom of conservation pool; ®Irr. = Irrigation
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The nine alternatives are briefly described below. The evaluations of these alternatives
are included in Section 3.4.

3.3.1  ALTERNATIVE A — COURTLAND CANAL TO DESIGN CAPACITY,
WINTERIZE

This alternative would provide for winterizing Superior-Courtland Diversion Dam and
Courtland Canal to allow for operations whenever water is available and needed for
irrigation or storage in Lovewell Reservoir. This alternative would also return Courtland
Canal to design capacity, allowing the capture of higher peak runoff evcnts and
increasing operational flexibility of Lovewell Reservoire storage, -

This alternative is a cop
these alternatives.

rovisions of Alternative B and adds additional conservation
ewell Reservoir for storage of available flows.

3.3.5 ALTERNATIVE E — AUTOMATE, WINTERIZE, COURTLAND CANAL
TO DESIGN CAPACITY; RAISE LOVEWELL 16,000 AF

This alternative includes all of the provisions of Alternative C and adds the additional
conservation storage of 16,000 ac-ft in Lovewell Reservoir.
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33.6 ALTERNATIVE F — AUTOMATE, WINTERIZE COURTLAND CANAL;
Raise LOVEWELL 35,000 AF

This alternative includes the provisions of Alternative B and adds additional conservation
storage of 35,000 ac-ft in Lovewell Reservoir for storage of available flows.

3.3.7  ALTERNATIVE G — AUTOMATE, WINTERIZE, COURTLAND CANAL
To DESIGN CAPACITY; RAISE LOVEWELL 35,000 JAF

This alternative includes the provisions of Alternative C and addsfadditional conservation

ar

apacity and provide additional

reservoir on Beaver Creek and the Jamestown
gement Ar n of the existing canal system would be required in
ver water to these storage facilities. Delivery of water to these facilities was

not analyzed\l"f?é% ithi ‘level study because significant revisions to the OPSTUDY

studies are undertakenéat'the feasibility level. The additional waters delivered to
Lovewell Reservoir in'the alternatives studied could be delivered to these other storage
facilities if it was determined that uses such as supplementing flows to meet MDS was
desirable. Use of a storage facility such as Beaver Creek or Jamestown could also
provide additional fish and wildlife benefits and could improve the utilization of the
water supply below Hardy.
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3.4 EVALUATION OF ALTERNATIVES

3.4.1 HYDROLOGIC EVALUATIONS

3.4.1.1 CHANGES OF WATER SUPPLY INTO LOVEWELL RESERVOIR

Table 2 shows the flows into Lovewell Reservoir for each model run:

Annual

Non-Irr. Season 11.2 13.8 | 15.6° 15.3
Irrigation Season 14.0 19.0 | 14.8 17.6
Dec thru Feb 0.0 48| 54 0.0

Additional water available for storage in Lovewell Reservorr can be calculated by
comparing the value for each alternative 4o the baseline valie. As shown in the above
table the increase in average water supp forzthe non- irrigatign,season varies from
2,600 acre-feet to 15,500 acre-feet and the@gan | Variance is 4 200 acre-feet to
17,300 acre-feet, (e.g., 17,300 = 42,500 — 25,200) :

&STRE'

MFLOW ANAL YSIS

3.4.1.2 Mminmum DA

he minimum streamflow to meet water quality and
senior water rights downstream Water users who

nt for all users, water right holders with junior nghts may be
sent 1rr1gat10n rights assoc1ated with the Bostwick Division

Alternative analifse“ he’ epublican River at Clay Center flows were examined to
determine the effects of-the alternative on the MDS at that location. Although the MDS
is daily flow requirement, monthly flows were analyzed to display overall effects of the
alternatives on the baseline streamflow at this gage.

In each of the Altematives, the number of times the MDS is violated increases as does the
total volume of additional water needed to meet the MDS. Tables summarizing the
results of this analysis are included in the Appendix A. :
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3.4.1.3 FaARmM DELIVERY CHANGES

For the irrigation benefit analysis estimation included in Section 3.4.3, Table 3 shows the
average farm deliveries to the Bostwick Irrigation Districts that were used as an input to
the analysis:

o
‘ed below. The cost estimates
are summarized in Table 6 and presented:i il i pe dlCCS B and C.

3.4.2.1 CANAL COMPONENTS

3.4.2.1.1 Canal Flow

The canal flow for the
existing flow condition

ives waS%et either at 580 cfs for the current
esign flow of 751 cfs. The current flow for the
y 580 cfs%fi’”’ to the degradation of the existing canal
ocations. Addmonally, the flow of 580 cfs represents

le gfv@z ‘*ﬂ}e current condltlon of Courtland Canal. When the

prism and restnct.lensuat severs

m flow allo L_

The Courtland Canzﬁ%%was originally designed with a combination of earth and concrete
lined canal sections. The original design required the construction of a trapezoidal canal
prism. Over time, the existing canal prism has become rounded, and presently, the
existing canal prism exhibits geometry somewhat less than trapezoidal. Sections of
concrete lining have deteriorated which has resulted in reduced canal capacity.
Additionally, the maximum flow rate of the Courtland Canal has degraded to a flow rate
of 580 cfs (the Courtland Canal has been in service approximately fifty years). Canal
rehabilitation would address the degradation of the existing canal prism through
reshaping and return the flow rate to the original design flow rate of 751 cfs for Courtland
canal.
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The Courtland Canal prism reshaping for earth lined sections was based on using a
maximum velocity of not more than 2.0 feet per second (fps) due to the embankment
material’s tractive forces encountered (for silts and silt loams conveying clear water, the
maximum permissible velocity is 2.0 fps). The original design for full flow resulted in a
velocity of approximately 2.4 fps and the material used to construct the earth lined
portions of the canal prism is identified as silts with some fine sands. As noted above,
these higher than desirable flow velocities resulted in the erosion of the canal prism that
has been observed. The rehabilitated canal prism would be sized to accommodate a 2.0
fps velocity for a flow rate of 751 cfs with a slope of approximately 0.00011. The length
of the Courtland Canal subjected to canal prism reshaping was estimated at 29.6 miles
(from Superior — Courtland Diversion Dam to Lovewell).

The original design of Courtland Canal included limited sectigi unreinforced concrete
lined canal. Over the years, the concrete lined sections weresubject 0 extensive
damage. The Courtland canal rehabilitation would involve:the removalifithe existing
concrete lined sections. The rehabilitated canal pri ould be sized to aece mmodate an
estimated 2.9 fps velocity for a flow rate of approximately 751 cfs with a slope of
0.00008. Approximately, 15,000-ft of existing conerete lining canal would be removed
and replaced with 60 mils thick geomembrane on the' prism invert and side slopes.
Additionally, 8-inches of gravel cover eéer the membrane& ould be placed in the invert of
the canal prism. The geomembrane wouldbe exposed on theicanal prism side slopes.

d

ent the build up of ice at the gates thereby maintaining
n the canal during the winter season.

bubbler system would p
necessary flow contro

The cost estimate also includes furnishing and installing single phase 5 kilovolts (kV)
power line with wood poles based on a 1.0 mile pull. The power would also be used for
the Remote Terminal Unit (RTU) and radial gate motor operators.

3.4.2.1.4 Canal Automation

The automation component consisted of automation of the radial gates at 11 check
structures and the canal headworks at the Diversion Dam. A local control mode would be
used, based on upstream and downstream water depths to control the radial gate.
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A RTU would provide the control at the individual radial gate. The RTU would consist
of a PC-based controller which would receive input from gate position and water depth
sensors. The RTU would provide local control of the radial gate based on control
algorithms and control software.

Power would be provided to the RTU. The radial gates would be provided with a motor
operator to allow the RTU to automatically raise or lower the gate position.

Stilling wells would be installed at the 11 check structures for monitoring the depth

upstream and downstream of the radial gate’. A pressure transducer would be placed in
each stilling well for water depth measurement. The pressure trans 1cer would transmit
water depth data back to the RTU.

3.4.2.2 COMPONENTS TO INCREASE STORAGE CAPACITY IN LOVEWELL RESERVOIR

made available by the Superlor Courtland vaersw‘ Dém through the Courtland Canal.
d “June 1995, the existing

space between reservoir elevatlons 158“ 6
is available between the top of flood cont
elevation of 1610.3 feet.

G,

c Rock Creek in 1957, is a zoned earthfill

Lovewell Dam, completeg
; of 93 feeﬁ’agld total crest length of 8,500 feet. The

: ;_;e right abutment, is a gated-chute type structure with a stilling
basin and short outlef:éhannel. The spillway has two bays, each 25 feet wide, with an ogee
crest at elevation 1575.3. Flows are controlled by two 25- by 20-foot radial gates. The
spillway discharge capacity is 35,000 ft’/s at the design maximum water surface elevation

1610.3 feet, and 14,600 ft*/s at the top of flood control pool elevation 1595.3 feet.

Existing State Highway 14 crosses the Lovewell Reservoir approximately 5 miles above
the dam axis. The highway is a paved 28 foot wide roadway with a 371 foot long bridge
with approaches across White Rock Creek. The top of the road is approximately

* Typically, stf]ling wells should be located at least 50 to 100 ft upstream and 100 to 200 ft downstream
from check structures.
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elevation 1603. The State of Kansas has provided a flood easement to the United States
up to elevation 1595.3.

The outlet works, adjacent to and south of the spillway on the right abutment, provide
releases into the Lower Courtland Canal. The outlet works consist of an inlet channel,
trash-racked inlet, gate chamber, stilling basin, wasteway, and canal entrance. The
design capacity of the outlet works is 635 cfs at reservoir elevation 1571.7 feet.

For the Republican River Appraisal Study, two alternatives were considered to provide
additional active conservation storage capacity in Lovewell Reservoir: 1) increasing
Lovewell capacity by 16,000 ac-ft, and 2) increasing Lovewell cap ty by 35,000 ac-ft.
These alternatives involve modifications to the existing dam ands@ppurtenant structures to
allow an increase in the total reservoir capacity, and revisionss tReservoir Capacity
Allocations to increase the active conservation capacity whﬂ maintaining the existing
flood control and surcharge capacities. Increasing the r Servmr conservation storage
would allow storage of excess Republican River flowsidelivered to the resery,
the Courtland Canal and also excess White Rock Creek flows. Increasing conservation
storage capacity at Lovewell Reservoir may be co red.d viable option for storing any
excess flows as long as the required modifications to* well Dam and appurtenant
structures, and the resulting changes in %peratlon of the facilities do not increase risks to

the pubhc Evaluation of the potentlal rtsks he public considering the existing and
12€d.1n Section'3.4.2.2.3 below.

3.4.2.2.1 Increase Lovewe

t wouldiprovide an increase in total reservoir
nal 16 000 ac-ft of reservoxr storage would be

1587.3 f eet. To maintain the existing flood control capacity, the
: uld bem~ vised from 1595.3 to 1598. 3 The omgmal reservoir

16,000 ac-ft include b.;usmg the existing dike crest elevation to match the dam crest
elevation 1616 feet, cxtendlng the left end of the dike about 400 feet at the new crest
elevation, and raising the existing spillway ogee crest by about 3 feet. Raising the dike
crest elevation requires excavating unsuitable material from the existing dike and
foundation for the dike extension on the left end, placing and compacting embankment
fill, and furnishing and placing riprap, bedding, and gravel surfacing. Raising the
spillway crest requires excavation of existing crest structure concrete to obtain a suitable
bonding surface, and placing new concrete to provide an ogee crest at elevation

1578.3 feet. Modifications to the outlet works are not required. Relocation of an existing
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railroad near the left end of the dike and the State Highway 14 roadway and bridge at the
upper end of the reservoir appear to be unnecessary.

3.4.2.2.2 Increase Lovewell Capacity — 35,000 ac-ft

Raising the crest elevation of the existing dam and dike section to elevation 1619 feet
would increase the total reservoir capacity about 35,000 ac-ft. The additional

35,000 ac-ft of storage would be allocated to active conservation capacity by revising the
top of active capacity from elevation 1582.6 feet to 1592.0 feet. To maintain the existing
flood control capacity, the top of the flood control pool would be revised from 1595.3 to
1601.6. The original reservoir surcharge capacity would remain at yout 94,000 ac-ft
with the dam and dike crest elevations raised to 1619 feet. r

The appraisal level design and cost estimates for increasing:4| T

35,000 ac-ft include raising the dam crest elevation by 3£§§t ’raising th
crest by 5 feet, and extending the left end of the dike : b’ﬁi@ﬁ 1,000 feet a

elevation. The existing spillway ogee crest would b = raised about 6 feet. In& dition, the
spillway gates would have to be modified to accommodate he:potential loading from

higher reservoir water surfaces.

Raising the crest of the dam and dike section
materials from the existing crests and th
compacting embankment fill, and furnis

s will requiré’excavation of unsuitable
ion for the dlg,’(fé extension, placing and
ing riprap, bedding, and gravel

: : oﬁf/ existing crest structure concrete to

and plef t}i”fg new concrete to provide an ogee crest at

he existing spillway gates and hoisting equipment
lified; and reinstalled to accommodate the higher

rface elevation. A relocation of an existing railroad line near
on will be necessary. In addition there will likely be a need to
{ighway 14 roadway crossing at the upper end of the
reservoir. Costs | ng impacts to the railroad and highway were not specifically
identified. It was assumed that these costs would be covered under ‘unlisted items’ in the
cost estimate. Modifications to the outlet works are not required.

Raising the spillway crest:
obtain a suitable bonding s

3.4.2.2.3 Lovewell Dam Safety Issues

Enlargement of Lovewell Dam and Reservoir would be accomplished consistent with
Reclamation’s Guidelines for Achieving Public Protection in Dam Safety Decision
Making, dated June 15, 2003. Reclamation policy would require a Dam Safety Decision
approving the enlargement. The Dam Safety Decision document would be supported by
an analysis of dam safety risks for the modified structure. Previous dam safety studies
for Lovewell Dam for hydrologic events show that the dam overtops by up to 5 feet for
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19 hours during the Probable Maximum Flood (PMF). The most recent PMF, developed
in 1986, consists of a general storm event with a peak inflow of 301,300 ft’/s and a
6.2-day volume of 382,600 ac-ft. Flood routings using the Standing Operating
Procedures operation criteria show that the dike crest at elevation 1614 feet would
overtop at 63 percent of the PMF. During the. 1997 Comprehensive Facility Review
(CFR) for Lovewell Dam, a screening level risk assessment was completed which
concluded that hydrologic risks could not be adequately determined due to inadequate
flood frequency information. The CFR recommended a flood frequency analysis, flood
routings, and revised inundation mapping to refine the results of the screening level

assessment.

vewell Dam” was

A “Volume Analysis and Revised Flood Frequency Analysis for:
Issues for

completed in May 20035 “Analyses Addressing Hydrologic/H r

Routings for a 10,000-year flood show about 9 feet o) board and spillw @1schmges
less than the design maximum of 35, OOO ft3/s for '

ility 31gn1ﬁcantly less than
modifications to increase

very low indicating diminishing Justlﬁcatlon to take
tlhal failure modes. The proposed modification to
TVOir capacxt‘ e expected to have little, if any, 1mpacts on the estlmated

1t al erosion or

downstream publicy be minimal, and within the scope of work required for the

modification.

* “Volume Analysis and Revised Flood Frequency Analysis for Comprehensive Facility Review, Lovewell
Dam, Pick-Sloan Missouri Basin Project, Kansas, Great Plans Region,” prepared by Flood Hydrology
Group, Technical Service Center, Denver, Colorado, May 2003

6 “Analyses Addressing Hydrologic/Hydraulic Issues, Lovewell Dam, Pick-Sloan Missouri Basin Program,
Kansas, Great Plains Region,” Technical Memorandum No. LOV-8130-TM-2003-1, Technical Service

Center, Denver, Colorado, September 2003
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3.4.2.3 OTHER STORAGE ALTERNATIVES

Other storage alternatives in the Kansas portion of the study area were evaluated by the
Value Engineering (VE) study referenced in Section 1.5, above. These alternatives
included’:

e Alternative J - Off-stream Storage created by énlarging the South Dam of the
Jamestown Waterfowl Management Area

e Alternative K - Off-stream Storage created by enlarging the Notth Dam of the

Jamestown Waterfow]l Management Area

At the time of this Appraisal Study, it is u I
State of Kansas, or some oth ity would fn-and opcrate any of the above fac1ht1es
etermined that Reclamation w111 own and operate the

facilities, the dams wot
Program.

3.4.2.3.1 AItematwes»J &

Alternative J - South Dam Enlargement

By raising the existing dam about 10 feet, it is estimated that an additional 20,000 ac-ft of
storage could be provided. An appraisal level estimate was prepared for a dam with a
crest elevation at 1400 feet. The maximum dam height is estimated to be 20 feet. The
design assumed a 20-foot-wide dam crest that was 8,000-foot long. The upstream slope
was assumed to be 3:1 and the downstream slope 2:1.

" The Alternative J, K, and L designations are for this Appraisal Report. In the VE Report, these
alternatives were designated as Proposal F1, F2, and G respectively.
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The 20,000 ac-ft of water could potentially be delivered through the Courtland West

‘Canal. The Courtland West Canal has a capacity of at least 80 cfs until a point in the

middle of Section 33, Township 4 South and Range 5 West. From that point a 4-mile-
long pipeline would drop the water to Marsh Creek just above where it flows into
Jamestown Reservoir. An 80 cfs continuous flow would deliver the 20,000 ac-ft in 126
days — which would be expected to be allowed within the irrigation off-season. This
would affect the Operation and Maintenance (O&M) with a longer operating season.

Alternative K - North Dam Enlargement
By ra1s1ng the existing north dam about 10 feet, it is estlmated that ané additional

here it flows into J amestown
0 ac-ft in 126 days — which

The VE Study identified a sité} Be: ( reek as a potential storage site in Kansas.
The site is located in Sectit ; i uth Range 4 West and would hold an

: -
3.4.2.4 RECREATION MITIGATION

Costs for relocating recreational facilities that could be affected by those alternatives
which include raising Lovewell Dam were derived from aerial photography and estimates
and assumptions summarized below and in Appendix C. The estimates of inundated
areas on the aerial photos were based on elevatlons that did not precisely match the
estimated elevations of the two dam raise options®. These estimates were developed

8 The aerial photos delineated elevation 1595 to represent the high raise (Alternative F and G) and
elevation 1583 to represent the low raise (Alternatives D, E, H and I). However, the actual elevation levels

are projected to be 1592 and 1587.3 respectively.
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using the best available information at this time. The cost of relocating or extending the
recreational facilities affected by the high raise of the conservation pool in Lovewell
Reservoir (Alternatives F and G) to elevation 1592 is probably overestimated, since the
aerial photo delineation took in a larger area than would actually be affected.
Conversely, the cost of relocating or extending the recreational facilities affected by the
low raise of the conservation pool in Lovewell Reservoir (Alternatives D, E, H and I) to
elevation 1587.3 is probably underestimated since the aerial photo delineation took in a
smaller area than would actually be affected.

The National Park Service’s “Cost Estimating Guideline with Class C Cost Data” was
used to determine unit costs for the various recreation facﬂmes Quartities were

‘be gross estimations as
the dlscernable detail on the aerial photos was limited. Tlus ) guideline was used

e Appraisal or Feasibility level studies
e Selection from among alternative designs
e Development of project scope and

defined scope of work A locauonAfactor is'ass
“work force a axlablhty, cost of bu1ld1ng materlals etc.

were estimated: the costs associated with facilities
’éssociated with Lovewell State Wildlife Area The

are included Append1x G The estimated costs are summanzed in Table 4 below.
These costs do notiincl he costs of mobilization, unlisted items, contingencies and

Low Raise (to 1587.3l) $36,000 $166,000
High Raise (to 1992.0) | $1 900,000 $250,000 $2,150,000

% This translates into an 8 percent reduction in the estimated cost of the facilities.
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3.4.2.5 CoOSTESTIMATES

This section discusses estimated field and non-contract costs and summarizes costs for
the nine alternatives.

3.4.2.5.1 Contract Cost Estimates

Construction contract cost estimates are included in Appendix B. Construction contract
costs referred to as field cost in the Appendix include10 percent for mobilization, 25 percent
for unlisted items, and 25 percent for contingencies. Definitions for these items follow:

ifferences between actual and
e, possible minor changes in

Right-of-Way (ROW) , 2.0
TOTAL 25

The total project cost for each of the alternatives is shown in Table 6. The costs of
Alternatives J, K, and L were derived by updating the costs identified for those
alternatives in the VE Study by 5 percent to account for cost of inflation.

' The Environmental Permitting multiplier includes the cost for activities such as environmental
mitigation and cultural resource mitigation.
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Reshape Courtland Canal

Table 6.— Total Projeét Cost for each of the Alternatives

$1,359,553
Removal of Existing Concrete Lining $1,402,155
Geomembrane Lining $2,459,485
Bubblers $272,000
County Bridges $994,000
Total | $6,487,193 |$10,000,000 | $12,500,000 | $13,000,000
Automate Gates $308,000
Stilling Wells $362,250 |,
Bubblers ;
Total $1,500,000 |< $1,900,000 | $2,000,000
Automate Gates
Stilling Wells
Bubblers )
County Bridges $994,000%
Reshape Courtland Canal 81 ,359,553"]
Removal of Existing Concrete Lining.
Geomembrane Linin
$7,157,443 [$11,500,000 | $14,500,000 | $15,000,000
Automate G $308,000
Stilling Wells ™ $362,250
Bubblers $272,000
$624,100
$166,000
$1,732,350 | $2,700,000 $3,400,000 $3,600,000
$308,000
$362,250
$272,000
County Bridges $994,000
Reshape Courtland Canal $1,359,553
Removal of Existing Concrete Lining $1,402,155
Geomembrane Lining $2,459,485
Raise Lovewell 16,000 AF $624,100
Recreation Mitigation $166,000
Total | $7,947,543 |$12,500,000 | $15,500,000 | $16,500,000

' Field Cost includes mobilization, unlisted and contingency costs.
2 Total Project Cost includes non-contract costs of 25 percent..
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Automate Gates $308,000
Stilling Wells $362,250
Bubblers $272,000
Raise Lovewell 35,000 AF $2,698,100
Recreation Mitigation $2,150,000
Total | $5,790,350 $9,100,QQQ $11,500,000 | $12,000,000
G Automate Gates $308,000
Stilling Wells $362,250 [
Bubblers i d
County Bridges
Reshape Courtland Canal
Removal of Existing Concrete Lining
Geomembrane Lining
Raise Lovewell 35,000 AF
Recreation Mitigation
$19,000,000 | $24,000,000 | $25,000,000
H Raise Lovewell 16,000 AF
$166,000
) $790,100 | $1,250,000 $1,550,000 $1,650,000
| $994,000
$1,359,553
$1,402,155
$2,459,485
$624,100
$166,000
$7,005,293 [$11,000,000 | $14,000,000 | $14,500,000
J  Enlargement — South | ] [ $14,490,000
K | Jamestown Enlargement — North ] | | $6,720,000
L I Beaver Creek l I [ $12,600,000

! Field Cost includes mobilization, unlisted and contingency costs.

2 Total Project Cost includes non-contract costs of 25 pe

rcent..

33

DNR 002267




APPRAISAL STUDY

r's

3.4.2.5.3 Annual Operation, Maintenance and Replacement (OM&R) Costs

No quantitative analysis of the OM&R was performed for this appraisal level study.
Future more detailéd studies would include the estimated costs for OM&R for each of the
potential alternatives. Generally, it is expected that those alternatives involving existing
facilities would have a smaller increase in annual OM&R costs as compared to those
alternatives involving new project facilities. However, for those alternatives involving
systems automation, it is recognized that trained electronics personnel would be
necessary. The following table summarizes qualitatively the expected changes in OM&R
costs for each of the alternatives:

$13,000,000

B 2
$2,000,000
o 2
$15,000,000
D - 2
$3,600,000
E 2 equi
$16,500,000 per _;oh period.

F L ation requires trained staff.
$12,000, Longer operation period.
G Autema‘non requires trained staff.
Longer operation period.
H ’})Only minor changes in O&M procedures on an

existing facility.

Longer operation period.

Major modifications of existing facility.

Major modifications of existing facility.

Flx|le|—

New facility.

1- Major Increas in
2- Moderate Increase in OM&R
3- No Change in OM&R

3.4.3 Economic BENEFIT EVALUATION
This economic portion of the appraisal study estimates the economic benefits accruing
from the changes to operations associated with each alternative. These benefits will then

be compared to project costs. Annual O & M costs are usually not part of an appraisal
level study but will be included in a Feasibility Study.

34

DNR 002268



LOWER REPUBLICAN RIVER BASIN — NEBRASKA AND KANSAS

¢

The hydrology analyses described above modeled operation of the system under each
alternative scenario with the intent to maximize irrigation benefits. Additional
hydrological analyses to model system operation to emphasize other potential resource
needs, such as MDS, were not performed at this level of study. As a result, only
irrigation benefits have been quantitatively estimated. Allocation of water to provide
MDS benefits could reduce the water available to provide irrigation benefits and would
reduce the level of irrigation benefits identified but would increase potential benefits
related to MDS. The extent to which such increased MDS benefits might offset the lost

irrigation benefits is unknown at this time.

Potential irrigation benefits or MDS benefits of a Beaver Creek Damand Reservoir or an
increase in the size of Jamestown Reservoir were not estimated. s/Fhe hydrology model
was not revised to incorporate these additional facilities. -

The alternatives which include increasing the size of Lo%zzewell Reservo
potential to increase the recreational use of facilities ati

_pply associated with the altematxves
farm income m a “without project” basehne

an ge in yield of only the most dominant crop for the
sprezﬁsheet model developed by the University of
e the yields for the varying levels of water supply."’

This benefit analyéggs!of the ‘potential irrigation benefits was conducted to conform with
National EconomicDevelopment (NED) standards as published in “The Economic and
Environmental Pr1nc1ples and Guidelines for Water and Related Land Resources

- Implementation Studies” (Principles and Guidelines). Therefore, normalized prices

published by the USDA Economic Research Service (U.S. Department of Agriculture,
ERS) were used to determine the change in gross revenues. Gross revenues on a per-acre
basis were calculated by multiplying yield changes per acre by price per bushel.

Variable costs of production, resulting from the projected change in the amount of
irrigation water applied, were taken from farm budgets prepared by the University of

""" Further information on the modeling and the benefit analysis is provided in Appendix D.
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Nebraska'?. The only cost which was expected to change with yield was the harvesting
cost'®. This same assumption applies to the cultural practices such as plowing, disking,
and cultivating and the management skills of the farmer.

The annual irrigation benefits were transformed into a present worth value by taking the
annual benefit into the future 100 years and then discounting it back to the present. The
fiscal year 2003 federal discount rate of 5.875 percent was used in this report.

3.4.3.1.1 Irrigation Benefits of Corn Production

The range of current corn yields was derived from data included in preyviously completed
economic studies and from the Nebraska Agricultural Statistics. Average district-level

came to 154.5 bushels of corn per acre
average for the two districts. Overall

12 Eor further discussion of the methodology utilized, please refer to Appendix D of this report

B 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.
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Based on the above estimated yields, gross revenues under each Alternative were
calculated using the ERS normalized price of $2.25/bushel. Total variable costs of
production (custom work, seed, fertilizer, chemicals) came to $135.54 per acre excluding
custom costs of harvest.'* - After subtracting all the costs of production, the net revenues
for corn production under each Alternative were computed. Gross revenues from the
analysis ranged from a low of $347.55 per acre to $362.58 per acre. Net revenues per
acre, after subtracting out all costs of production, ranged from $191.93 to $206.09. The
net revenues obtained from each alternative had higher net revenues than the Baseline
Alternative. Alternatives F and G had the largest changes in net revenue. Gross and net
revenues per alternative are shown in Table 3 of Appendix D. Appendix D provides
details on all the above calculations. :

Based on the estimated net revenues, or benefits, per acre, the:otaliannual net benefits
were computed by multiplying the per-acre benefit by the 65,\2 expected to

receive benefits. The estimated baseline total annual bx ”’ﬁts were $1245: 59, 1721
Assuming this amount of benefits accrue each year o

discounted back to today’s dollars using a dlscoum’ "{&te of 5.875 percent, the net present
value is $213,064,200. '

of the Basehne and the Altemanve Tab‘QI

Alternative.

" Custom harvest costs that changed under the selected alternatives came from a transportation charge
of $0.13 per bushel.

5 Of this total, 22,935 acres are located in Nebraska and 42,500 acres are in Kansas.

1® Net income of $191.93 times 65,435 acres

37

DNR 002271



APPRAISAL STUDY

L 4

Table 9.—Incremental lrri

gation Benefits for Each Alternative _

Baseline $ 213 064, 200

A $ 214,703,193 $ 1,638,993
B $ 217,056,592 $ 3,992,391
c $ 218,566,319 $ 5,502,118
D $ 224,094,585 _$ 11,030,384
E $ 224,727,338 A% 11,663,138
F $ 228,246,335 €7 $ 15,182,134
G $ 228779179 ¥ : ‘?%s; 15.714,979
H

| $ 220,0

Alternative G had the biggest water supply increase:
Alternative F.

For the alternatives Wthh 1nc1ude either ofé@he tw‘ﬁ; )
i - [ eat10na1 use of the reservoir would

increase if the ex1stm% I :
replaced or extended t1ﬁcat1%§“fof these benefits would require a level

the scope of an appralsal study, and as a

o First Iteratio
or extension ‘of:the facilities

e Second Iteration: An analysis that assumes inundation of facilities is mitigated by
relocation or extension of the facilities.

The results of the first iteration analysis are included in the first half of Appendix E. That
analysis considered the effect of all the alternatives relative to facility availability

I For the purposes of this study, it is assumed that inundated facilities would be replaced and the
alternative cost estimates include the cost of this mitigation.
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thresholds. The results of the second iteration analysis, for all hydrologic conditions, are
presented in the second-half of Appendix E.

The results of the second iteration analysis, which would occur for each alternative under
average hydrologic conditions are discussed below'®. For the alternatives which include
one of the two Lovewell Dam enlargement options, most of the projected benefits
(relative to the baseline) would not be realized unless the investment was made to

relocate the recreational facilities which would be affected by higher water levels. The
cost associated with this mitigation was discussed in Section 3.4.2.4 above. This cost
estimate assumed the facilities would be replaced “in-kind”. For the purposes of this
study, it was assumed that “in-kind” replacement of boat ramps, whi h:allowed for the
use of the ramps at the higher water levels, would continue to pr vide service down to the
lowest water levels currently being served. For some facilitie may not be possible
due to the topography in the area, and in these cases the bene ts at loy
may not be realized. :

3.4.3.2.1 Methodology

marina, and one swimming beach. Water:
picnic areas, trailer sites, and cabins. Whi

S L amp. Water levels below the low end or above the
*result in the ramp bemg unusable. This thh and low end

low end thresholds weuld be relevant. For these alternatives the current high end
thresholds would no longer be a constraint.

Since the water-influenced facilities are land based, low end usability thresholds are not
applicable (i.e., low water levels do not preclude use). Given the assumption that these
facilities would be moved to higher ground they would be available for all months and
alternatives under the second iteration analysis. Therefore, these facilities are not
discussed in the remainder of this section. Table E-1lin Appendix E shows the
availability thresholds used in both the first and second iteration analysis.

18 The second iteration analyses for the “dry” and “wet” hydrologic conditions are included in Appendix E.
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Projected EOM water levels at Lovewell Reservoir, measured in terms of feet above
mean sea level (msl), were obtained from the hydrology model. Three different
hydrologic conditions were evaluated for each alternative — average, dry, and wet.
Average conditions were based on average EOM water levels for each month. Dry
conditions were based on the water level representing the o™ percentile of projected
water levels for each month (i.e., water levels are expected to be higher than the dry
condition level 90 percent of the time). Wet conditions were based on the water level
representing the 90" percentile of projected water levels for each month (i.e., water levels
are expected to be higher than the wet condition level only 10 percent of the time).

The monthly water lcvels for each alternatlve under average, dry, andawet conditions

s of July through September. In addition, the high
4) are pro;ected to be unavallable on average

d Lovewell beach is projected to be unavailable on
levels.

Alternative.

Alternative B — Auto ate, Winterize Courtland Canal. —Based on average hydrologic
conditions, facility avmlab111ty for this alternative is the same as the Baseline Alternative.

Alternative C — Automate, Winterize, Courtland Canal to Design Capacity.—Based on
average hydrologic conditions, facility availability for this alternative is the same as the
Baseline Alternative.

Alternative D - Automate, Winterize Courtland Canal; Raise Lovewell 16,000 Ac-Ft.—
Compared to the Baseline Alternative, additional facility availability is expected to occur

on average as follows: Oak Hill and Highway 14 ramps in May and June; marina in July;
and the beach in August.
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Alternative E - Automate, Winterize, Courtland Canal to Design Capacity; Raise
Lovewell 16,000 Ac-Ft.—This alternative follows essentially the same pattern of facility
availability as Alternative D. The only difference lies in the additional availability of the
concessions area ramps in July. This also reflects an additional gain in facility
availability compared to the baseline alternative. Total gain in facility availability
compared to the Baseline Alternative is as follows: concessions ramps in July; Oak Hill
and Highway 14 ramps in May and June; marina in July; and the beach in August.

Alternative F - Automate, Winterize Courtland Canal; Raise Lovewell 35,000 Ac-Ft.—
In addition to the gains made from the Baseline Alternative by Alternative E, Alternative
F also provides that the marina and cabin area boat ramps are availablé-in August. The
total gain in facility availability compared to the Baseline Alternative is as follows:
concessions, marina, and cabin area ramps in July; Oak Hill way 14 ramps in

wcity; Raise Lovewell 16,000 Ac-Ft.—
(5 /er the Basehne Alternatlve as those

s provides a discounted measure of a projects’ worth and is
counted worth of the benefit stream by the discounted worth

using a discount rate of 5.875 percent.

A similar process would be followed for the implementation costs for each alternative if
the implementation costs were borne over a period of years. However, for this analysis,
the implementation costs are assumed to all accrue in year one of construction, and as a
result, no interest during construction was identified for any of the alternatives.
Therefore, the stated cost is the net present value of that cost and the benefit values can
be compared directly to the cost values shown in Table 10.
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When the benefit-cost ratio analysis is used, the selection criterion is to accept all the
independent projects with a benefit-cost ratio of 1.0 or greater. Ranking of the
alternatives from “best” to “worst” according their benefit-cost ratios should not be done
as this may lead to erroneous assumptions about the “best” alternative to select. Instead,
the benefit-cost ratios should only be used to provide a “go or no-go” type of decision
that can be consistently applied across the alternatives being studied.

Total implementation costs for each alternative were estimated and ran ged from
$1,650,000 for Alternative H to $25,000,000 for Alternative G. The estimated

implementation costs are shown in Table 10 along with the estimated)beneﬁtslg.

The alternatives
where benefits exceed costs include Alternatives B, D, F, and F: rnative B has
benefits that exceed costs by $1,992,391. Benefits for Al?}\e ves D2F, and H exceed
their implementation costs by $7,430,384, $3,182,134, and:$5,306,34 I''respectively.

x|
also be presented as a'ratio.

” decision is easily made. The
15'if the benefit-cost ratio is

st ratios of less than 1.0 are

The benefits and costs of the proposed alternatives :
Ratios are advantageous in that the “accept” or “rej
criterion used in this analysis for accepting an alterna

' they could be revisited in the early stages;of a
not used for ranking the alternatives. Benef
Table 11.

$ 2,000,000
502,118 - $15,000,000
030,384 ~ $3,600,000

$14,

$11,663,138 $16,500,000
$15,182,134 $12,000,000
$15,714,979 $25,000,000

$6,956,341 $1,650,000

| $6,956,341 $14,500,000

% As noted previously, the benefits for Alternatives J, K, and L were note estimated as the OPSTUDY
model could not model the operation of these facilities.
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enerf\it-_c;ost Ratips for Eagh Altgrnative

2.00
0.37
3.06
0.71
1.27
0.63
4.22
0.48

IT(OMMOU|O|wm|>

3.4.4 ENVIRONMENTAL EVALUATIONS

There are environmental resource impacts associat
of these impacts can be cumulative if alternatives
summary of the environmental issues that may be ass
alternatives. Other potential impacts will be identified

habitat, impacts on ﬁsh:‘ I
below the diversion pomt

It is likely that the and Wildlife Coordination Act (FWCA) of 1946 would apply if
enlargements are proposed at Lovewell Reservoir. The FWCA amendments enacted in
1958 require consultation with the U.S. Fish and Wildlife Service (Service) and the fish
and wildlife agencies of States where the "waters of any stream or other body of water
are proposed or authorized, permitted or licensed to be impounded, diverted . . . or
otherwise controlled or modified by any agency under a Federal permit or license.
Consultation is to be undertaken for the purpose of preventing loss of and damage to
wildlife resources.” The amendments authorize the transfer of funds to the Service to
conduct related investigations. It is possible that state agencies in both Nebraska and

Kansas would have to be consulted.
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3.4.4.1 ALTERNATIVES A, B, AND C: ALTERNATIVES THAT ONLY INVOLVE THE
DIvERSION DAM AND CANAL:

e Removal of trees on the outside and inside canal prisms may require mitigation.

e If any dredged material is removed from the canal, a spoil site(s) will need to be
identified.

e If canal lining is installed, there may be a need to identify location(s) of deer
escape structures.

ge Elimination
esponsible for

e It may be necessary to apply for a National Pollutant Di
System (NPDES) permit from the appropriate state age
environmental quality.

RAISING LOVEWELL 16 000 Ac-FT. 4

e The impacts associated with automating and winterizing the Courtland Canal

would be similar to those listed aboye.

e Raising the operating pool elevauog% at %%/xgll Reservoir could result in
potential impacts to private cabins d%e tod li“cryéaseg&dkshorehne erosion. The
potential exists for incre: sferosion reservoir-wide if the operating

ised shorelin ne;
pool elevation at Lo ieserv01r isiraised. ThlS could result in potent1a1

3.4.4.3 ALTERNATIVES F AND G: ALTERNATIVES THAT ALSO INVOLVE RAISING
LOVEWELL 35,000 AC-FT.

o The impacts associated with these alternatives are somewhat similar to
Alternatives D and E; however, because the operating pool would be increased an
additional 19,000 ac-ft, impacts may be significantly greater. For example, higher
operating pool elevations under Alternatives F and G might affect a greater
number of homes in the private cabin area. To determine the extent of reservoir
impacts, it will be necessary to delineate the new water surface elevations.
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Reclamation will contact the Service for a current list of threatened and/or endangered
species that might occur within the proposed project area. The Service was consulted
during the preparation of the Republican River Basin environmental impact statement for
contract renewal; however, that was in 2000.

A\
As previously mentioned, possible permits required might include NPDES from the

States of Nebraska and Kansas and a 404 permit from the Corps. Each of these permits
‘may contain specific environmental stipulations to reduce or compensate for resource-
related impacts associated with the activity.

Water quality trends in the Republican River Basin have been altqug y the major lakes
and reservoirs located in the Basin. Diminished streamflow hazll i

A3

1
, m levels can be influenced by the
weathering of natural rock formations, the levels hav probably been increased by human
activities including irrigation, which has accelerated the

d a combination of project and
ata results indicate strong evidence of

in this overview anklin, Harlan, Nuckolls, and Webster counties in Nebraska
and Republic and I'counties in Kansas. The information presented here is a partial
listing of the data contained in the document entitled “Resource Management
Assessment, Republican River Basin, Water Service Contract Renewal”* and can be
seen in its entirety in that publication.

20 Resource Management Assessment, Republican River Basin: Water Service Contract Renewal, 1966,
U.S. Department of Interior, Bureau of Reclamation, Great Plains Region, July 1996.
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3.4.5.1 OVERVIEW

The socioeconomic structure in the Lower Republican River Basin is characterized as a
rural, agriculture-based lifestyle. The area is sparsely populated. Business and
commerce centers are smaller towns with a high percentage of trade and service
businesses being locally owned.

Farming and ranching is a way of life and is the primary economic force in the region.
Recreation and tourism has influenced farming and ranching, however. Influences from
recreation and tourism include the agricultural sector making cha.nges‘lm reservoir
operations and irrigation water deliveries to minimize percexvedx ative impacts to
recreation. ‘

The annual value of agricultural producti
Irrigation District and Kansas Bostwick
1978 to $14,258,274 in 1992

were obtained fr ; he 1 92 Census of Agriculture. The annual value of agricultural
production for the t igation districts (Bostwick Irrigation District and Kansas
Bostwick Irrigation District) increased from $12,513,503 in 1978 to $14,258,274 in 1992.
On a per-acre basis, the value of crop production averaged $238.78 (in 1978) across the
two irrigation districts and $331.99 per acre in 1992.

3.4.6 CULTURAL RESOURCES EVALUATIONS
The proposals to increase storage capacities of Lovewell Reservoir would require

considerable Cultural Resources Investigations. Additional lands currently outside
Federal Property boundaries will be a directly impacted resulting from increased pool
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elevations. There are approximately fifteen “locations” currently outside Federal
Property boundaries that may be flooded with the proposed larger reservoir increase.
Reclamation will likely obtain title to or easement on these parcels of land. Any lands
becoming Federal property, either by fee title or easement, will require Cultural Resource

Surveys.

The higher reservoir operation elevations will impact existing riprap, roads, bridges,
cabins and recreation facilities. Any construction activity related to these features will

require Cultural Resource Surveys.

All archeological sites eligible for inclusion on the National Regist of Historic Places

(National Register) will have to be mitigated prior to any feder.
would 1mpact these sites. Within current Federal Property bound:

%%requlre addmonal
(21) sites are located at the

elevatlon and require additional Nation
seven @) archeologlcal sites Wthh have

cted by raising the water level in Lovewell Reservoir.
possibly relocation of graves may be required.

The removed tow ens, located on the western end of the current reservoir
location, would have’to be documented. State documents need to be reviewed and may
reveal if there was a separate town cemetery located nearby.
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3.4.7 LEGAL AND INSTITUTIONAL EVALUATIONS

3.4.7.1 LEGAL

3.4.7.1.1 Water Rights

The current right to store water in Lovewell Reservoir is held by Kansas Bostwick
Irrigation No. 2 and is for use for irrigation of Bostwick Division lands. If a permanent
right to store additional water is desired, an additional storage right i necessary. If water
is stored for some other purpose besides irrigation in any storage faci t'y, a water right
designating storage of water for that purpose would be necessary is possible that a

Bostwick Irrigation District diversions of natural:
Dam. This priority date would not be in effect for
stipulation, it is stated that each of the States has clos
of the Basin above Hardy, Nebraska to

osés In the settlement
bstantially limited its portion
hts or permits. Obstacles to

tors and surface water irrigators.
{ nground water users and the
it ‘zbymthe natural resource district while
Sers is at “the state level.

administration of groun
administration of surface

e There are 94:04 cfs direct flow water rights in the Republican Basin above the
Superior — Courtland Diversion Dam and below Harlan County Dam that are
junior to the Bostwick Unit’s earliest direct flow right dated 4/3/46. This includes
water rights on tributaries that discharge into the Republican River above the
Diversion Dam. Included are: 9.12 cfs in Harlan County above the Franklin
Pump Canal; 28.25 cfs in Franklin County above the Franklin Pump Canal;

28.17 cfs in Franklin County below the Franklin Pump Canal; 28.50 cfs in
Webster County.
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e There are 4.04 cfs water rights.on the mainstem on the Republican River below
the Diversion Dam and above the Stateline that are senior to the Bostwick Unit’s
earliest direct flow right dated 4/3/46. These are in Nuckolls County.

e There are 21.40 cfs direct flow water rights on the mainstem of the Republican
River below the Diversion Dam and above the Stateline that are junior to the
earliest direct flow right of the Bostwick Unit dated 4/3/46. 2.76 cfs of the total
are in Webster County and the remaining 18.64 cfs are in Nuckolls County.

B. Kansas Water Rights, Stateline to Clay Center

of the State,
y be.appropriated for
urface or ..

e All water within the State of Kansas is dedicated to the
subject to the control and regulation of the State and
beneficial use. Water appropriation rights may be
groundwater. Water rights are administered thrgug
Appropriation Act, which is based on the Dogtrine of Prior Approp

date of priority of a water right and not theipurpose of use determines’the right to
divert and use water at any time when supplyis : ufficient to satisfy all water
rights. The protection of instream flow from én¢ hment by new appropriations
has been addressed at 33 locatio ivers by the establishment
of minimum desirable streamfl
April 12, 1984. Two of the loca
Concordia and the other at Clay C

Reclamation 'ﬁvt»orage rights for water in Harlan County Lake and also the
storage use rig lands in Nebraska. Kansas Bostwick Irrigation District
No. 2 has the rights associated with Lovewell Reservoir.

In addition to the storage rights, the districts have natural flows rights for the
irrigation of project lands. Almost all of the natural flow rights are senior to the MDS
priority date. During the time of the year that irrigation water is needed, the flows in
the Republican Basin are usually less than the amount of the districts’ natural flow
rights for extended periods of time. Therefore the natural flows are supplemented by

storage water.
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3.4.7.1.2 Congressional Authority and Appropriation

Reclamation requires specific Congressional Authorization to conduct a feasibility study
by Section 8 of the Act of July 9, 1965 (Public Law [P.L.] 89-72, 79 Stat. 213).
Congressional authority and appropriations would also be necessary, for any construction
including construction of additional storage in Lovewell Reservoir and/or to substantially
modify the operation of existing facilities beyond what was contemplated in the Definite
Plan Report (DPR) of the Bostwick Division. It is believed that specific Congressional
Authority for those alternatives involving improving operational efficiencies such as
system automation or O&M improvements on existing Reclamation ja0111t1es would not
be required. Such legislation could also clarify how much of the_ asts of modification

»n District No. 2, the

Bostwick Irrigation District in Nebraska, power users of P-
Legislation could also clarify Reclamation’s authority toprovide ben ts.for MDS and to
store and convey non-project water to the extent nece to meet desire i

the Lower Republican River Basin.

3.4.7.2 INSTITUTIONAL

A. General:

to the upper reaches of Milford Lake in
nd operated by the Corps. There is one

other’s rage reservoir;, ovewell Reservoir in Kansas, which provides irrigation
storage forjlands in Kan as and also provides some flood control space Other

Nebraska Départmem of Natural Resources
Kansas Department of Agriculture

Kansas Water Office and the Kansas Water Authority

Lower Republican Natural Resources District in Nebraska

Middle Republican Natural Resources District in Nebraska
Various involved Counties in both States

Kansas — Lower Republican Basin Advisory Committee in Kansas
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e The settleme

B. Republican River Compact:

There is a Republican River Compact among the States of Colorado, Kansas, and
Nebraska that was ratified by the three states, and consented to by the Congress by
the Act of May, 26, 1943, (P.L. 60, ch 104, 57 Stat. 86). The purposes of the
Compact are to provide for the most efficient use of the waters of the Basin for
multiple purposes; to provide for an equitable distribution of such waters; to remove
all causes, present and future, which might lead to controversies; to promote interstate
comity; to recognize that the most efficient utilization of the waters with the basin is
for BCU; and to promote joint action by the States and the United States in the
efficient use of water and the control of destructive floods.

C. Republican River Basin Lawsuit:

May 1998 the State of Kansas filed a complaint
violated the Compact. After seventeen monthsio

‘also prov1des that the States and the United States will jointly
study and, if posmble develop system improvements to make more efficient use
of the water that is available in the basin.

e Provides for a five year study of the impact of small ponds and terraces on stream

flow.
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E. Repayment Contracts:

Reclamation has repayment contracts with two entities, the Bostwick Irrigation
District in Nebraska and the Kansas-Bostwick Irrigation District No. 2 in Kansas.
These contracts stipulate the payments the Districts must make to Reclamation to
repay the irrigation costs of the existing structures assigned to them for repayment.
Additional contractual arrangements with the Districts or other entities would need to
be negotiated for the repayment of costs assignable to the Districts or other entities
for increasing storage and/or canal improvements.

%
5&;&

3.4.8 SUMMARY OF THE EVALUATION OF ALTERNATIVES'

water varies from between 4,200 to 17,300 acre-feet pe]
was ]LISt an assumptlon made for the purposes of this st

amount of data available as
is more subjective than th

iral impacts” as the evaluation process did not
sresult in a variation of scoring for the alternatives.

e It is expected that OM&R costs will likely change from the baseline, particularly
for the alternatives involving automation to the canals. OM&R costs have not
been quantified in this study, Table 7 in Section 3.4.2 provides a qualitative
summary of the OM&R changes.

e Recreation benefits resulting from enlarging Lovewell Reservoir have not been
quantified. Benefits maybe realized from both the larger surface area of the
reservoir and from facilities remaining available for use over longer periods of
time.
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For the alternatives involving enlarging Lovewell Reservoir, because of the many

know cultural resources sites at the Reservoir, the impacts to cultural resources
may exceed the cost estimated in the non-contract cost multiplier for
Environmental Permitting as listed in Table 5 in Section 3.4.2.

For alternatives involving enlarging Lovewell Reservoir the cost of acquiring

rights-of-way may exceed the cost estimate of 2 percent of the construction costs

as listed in Table 5.
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CHAPTER 4

FINDINGS

4.1 FEDERAL INTEREST TO PURSUE A FEASIBILITY STUDY

The Lower Republican River Basin has an extensive history of Federal involvement.
Extensive droughts and devastating floods prompted irrigation and flood control
development with Federal involvement. The States realized that there needed to be legal
recognition of how the waters of the Republican River would be ut 7ed so they entered
into a Compact that was consented to by the Congress by the Act:0f:May 26, 1943 (P.L.
60, ch 104, 57 Stat. 86). The Flood Control Act of 1944 autho the construction of

Program. The Corps finished the construction of HarlanACounty Dam'i
Reclamation initiated construction of the Bostwick D1 sion in 1948 withit}

irrigation water delivered in 1952.

411 FINDINGS

e-’Lower Republican River Basin are not
the’ ex1st1ng systems and possibly with

ild be managed to alleviate some of the water
States’ continued support for further study and the

s, there is justification for further Federal

being fully utilized. Wit
additional storage capab1

The plan of study (POS) for the Feasibility Study defines the planning approach,

activities to be accomplished, schedule, and associated costs that the Federal Government
and the local sponsor(s) will be supporting financially. The POS defines a “buy-in”
between Reclamation and the local sponsor(s) as well as those who will be performing
and reviewing the activities involved in the Feasibility Study. The study cost estimate
and detailed work schedule will not be fully developed and finalized until there is specific
Congressional authorization for a Feasibility Study. The preliminary draft POS is
provided as Appendix F.
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LOWER REPUBLICAN APPRAISAL REPORT
HYDROLOGY REPORT

HYDROLOGY

A modified version of the OPSTUDY computer model used for Reclamation’s Contract
Renewal Study in the Republican River Basin was used for the evaluation of the water
supply for the alternatives presented in this study. The original model utilized monthly
hydrologic data covering the period 1931 thru 1993. For this study, the model was
updated to include historic hydrologic data thru 2000. P

d’that the impacts of
r¢ mlmmal and the historical

asin. Using the monthly evaporation volumes from the
e historic end of month surface area, monthly evaporation

process used in the' CGor tract Renewal Study.
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CALCULATION OF MONTHLY CROP IRRIGATION
REQUIREMENTS

In order to calculate the diversion requirements for each of the irrigation districts, it was
necessary to determine crop irrigation requirements for three selected areas within the
basin. Similar to the Contract Renewal analysis, each of the three areas represents similar
climatological conditions within the basin. Area I was the western one-third of the basin,
Area Il was the middle of the basin and Area III represented the eastern one-third of the
basin. Using the same climatological stations, the historical records associated with
them, and the CONUSES2 consumptive use program, monthly cropjirrigation
requirements for the 1993 through 2000 period were computed

SYSTEMS OPERATIONS AND COMPUT;éR MODELING -

Since this appraisal study concentrates on improvin, ‘the water supply below:Harlan
County Lake, efforts to improve the original modéliwere cenfered on that same area of
the basin. A schematic diagram of the Lower Republ: iver Basin is shown in Figure
1. Following are modifications that were made to the original model code:

lan County" :ake Consensus Plan
1ewal process The followmg steps

» The model was modified to inci
criteria which resulted from the ¢

of:development streamflows, it should be
; ry thru—May Harlan County Lake

1993 level flows
the plan

‘previous year’s end-of-December content plus the lesser of the
ous 5-year January-thru-May running average inflow or the 1931-
200 average January-thru-May average inflow (57,600 acre-feet),
minus the 1931-2000 average January-thru-May evaporation (8,800
acre-feet). The May 31 EOM content is limited to the top-of-
conservation pool.

3 — Estimate the maximum irrigation supply available as estimated end-of-
May content minus bottom of irrigation pool plus summer evaporation

adjustment value (20,000 acre-feet). If result is negative, then set to
Zero.

A-2
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4 — If current modeling month is January, use the shared shortage table to
interpolate to the estimated irrigation release.

Table 1 —Shared Shortage Adjustment Table

17,000
34,000
51,000
68,000
85,000
102,000
119,000
136,000
153,000
170,000

6 — At end of May, calcul_ate actual avai abl irrigation water supply as the
le:supply was less than the
previously estlmated Viay supply (see #2 above), reduce the shutoff
content by the differen: g.two values. The shutoff content

the natural flow gains below Harlan County Lake to the
anals diversion structure. In addition, the irrigation districts
above and alo\, g the Courtland Canal, Franklin, Franklin Pump, Naponee,
Superior, Nebraska-Bostwick, and Kansas-Bostwick, have priority over any
Lovewell storage demand to the natural flow gains below Harlan County Lake.
The model will release Harlan County Lake storage to meet irrigation demands
along the Courtland Canal and for the Lower Courtland Unit as a Lovewell

Reservoir pass-thru demand.

A-3

DNR 002294



» Since the Lower Courtland Unit has a water-supply advantage with Lovewell
Reservoir over other Bostwick canals, a shared-shortage algorithm was
incorporated into the model to better balance shortages. The algorithm calculates
the shortage ratio for Lower Courtland on an annual (calendar year) basis and
compares it to the composite annual shortage ratio for the remaining Bostwick
canals. If the shortage ratio for Lower Courtland is less than that for the other
Bostwick canals, then the Lower Courtland irrigation demand on Harlan County
Lake is reduced in 5 percent increments. This is done iteratively on an annual
basis until the Lower Courtland shortage ratio is more than the remaining
Bostwick canals, or until the Lower Courtland Unit demand on Harlan County
Lake is reduced to zero.

ALTERNATIVES EVALUATION

hydrologic effectiveness of an alternative was based on
eeds in the Bostwick Division. It
isal stidy do not create new water
AiRiver streamflows into

The alternatives cover four general are: ére,improvementsicould be made to enhance
the water supply: .

1.

4. Raise Love
feet.

Table 3 summarizes the model simulated results for the alternatives. Winterizing the
Courtland Canal (Alternative A), results in an average December-thru-February increase
of 4,800 acre-feet into Lovewell Reservoir as compared to baseline conditions.

Increasing the Courtland Canal to design capacity, also defined in Alternative A, results
in the ability to move more water through the system to meet irrigation demands along
the canal. Model simulations for this scenario result in a slight decline in Harlan County
Lake May EOM water supply and a slight increase in Lovewell Reservoir May EOM
water supply.

A-4
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A combination of all four areas of improvement can result in a significant water supply
increase for the Bostwick districts. Lower Courtland Unit stands to receive the largest
benefits, mainly due to the storage benefits from Lovewell Reservoir. However,
decreases in simulated streamflows at Clay Center indicate that a gain in irrigation water
supply will be at the expense of streamflows in the Republican River. This could result
in a conflicting effect if the additional water supply was targeted to be used to
supplement streamflows in Kansas, rather than as an irrigation supply for Bostwick

districts.

As shown on Table 3, the farm deliveries for each alternative were computed so that
these values could be used in the economic calculations.

late variations in
pplications. Hence,
; probably result in

It should be noted that the model does not have the capability to ca‘lﬂ_,
1rr1gat10n return flows associated changes in diversions and on
an increase in irrigation diversions in the Lower Courtland u '

model.

t on its statutory charge to call
c’Kansas Department of

Using the flow ata from the'Alternative analyses, the Republican River at Clay Center
flows were examined to,dctermine the effects of the alternative on the MDS at that
location. Althoug DS is a daily flow requirement, monthly flows were analyzed to
display overall effects of the alternatives on the baseline streamflow at this gage.

In each of the Alternatives, the number of times the MDS is violated increases as does the
total volume of additional water needed to meet the MDS. The MDS evaluation data is

included as Table 4.
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Table 3.—Summary of Model Simulation Results

Average End-of-May Available Water Supply in Reservoirs: (Kaf)

Baseline Alt A AltB AltC AltD Alt E Alt F Alt G AltH Altl
Harlan 75.6 71.8 78.2 72.9 78.6 73.8 80.4 75.1 76.5 72.6
Change from Baseline -3.8 2.6 2.7 3.0 -1.8 4.8 -0.5 0.9 -3.0
Lovewell 19.8 21.0 21.6 21.5 32.5 32.5 42.8 43.2 29.0 29.1
Change from Baseline 1.2 1.6 1.7 12.7 12.7 22.9 23.4 9.2 9.3
Harlan supply calculated as May EOMminus June 1 shutoff content determined by concensus criteria.
Lovewsli supply calculated as May EOMminus dead pool.
Average Annual Diversions to Bostwick Districts: (Kaf)

Baseline Alt A AltB AltC AltD AltE Alt F Alt G AltH Alt1
Franklin 26.0 25.0 26.6 25.5 271 26.2 27.3 26.8 26.4 25.6)
Franklin Pump 3.9 3.7 3.9 3.8 4.0 3.9 4.0 4.0 3.9 3.8
Naponee 3.5 5 3.3 3.5 34 3.6 3.5 3.6 3.6 3.5 3.4
Superior 13.0 12.6 13.7 13.2 13.8 13.5 13.8 13.6 13.1 12.8
Ne-Courtland 3.4 3.3 3.6 3.5 3.6 3.5 3.6 3.6 3.4 3.3
Ks-Courtiand 35.0 33.6 37.0 35.6 37.2 36.2 37.1 36.8 35.3 34.3
Courtland Unit 40.9 46.0 42.9 47.7 51.5 55.0 58.7 60.6 48.6 51.5
Total Diversions 125.6 127.4 131.2 132.7 140.9 141.8 148.1 148.9 134.3 134.7
Change from Baseline 1.8 5.6 7.0 15.2 16.2 22.5 23.2 8.6 9.0|
Average Annual Shortages to Bostwick Districts: (Kaf)

Baseline Alt A AltB AltC AltD AltE Alt F Alt G Alt H Altl
Franklin 6.8 7.9 6.2 7.3 5.7 6.6 5.5 6.0 6.4 7.3
Franklin Pump 0.9 1.1 0.9 1.0 0.8 0.9 T 08 0.8 0.9 1.0
Naponee 0.9 1.0 0.8 0.9 0.7 0.8 0.7 0.7 0.8 0.9
Superior 4.8 5.2 4.0 4.5 3.9 4.2 3.9 4.1 4.6 4.9
Ne-Courtland 1.5 1.7 1.3 1.5 1.3 14 1.3 14 1.5 1.6
Ks-Courtland 15.8 17.2 13.8 15.2 13.6 14.5 13.7 14.0 15.4 16.5
Courtland Unit 39.1 34.0 371 32.3 28.4 25.0 213 194 314 28.5
Total Short 69.7 67.9 64.1 62.6 54.4 53.5 47.2 46.4 61.0 60.6
Change from Baseline -1.7 -5.6 -7.0 -15.2 -16.2 -22.5 -23.3 8.7 -9.0

y 3
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Table 3.—Summary of Model Simulation Results (continued)

Average Discharge from Courtiand Canal into Lovewell: (Kaf)

Baseline Alt A Alt B AltC AltD Alt E Alt F AltG AltH Altl
Annual 25.2 32.8 30.3 355 351 39.1 39.7 42.5 29.4 32.9
Non-lmig Seas 11.2 13.8 15.6 15.0 21.6 20.6 26.7 25.1 16.1 15.3
Imgation Seas 14.0 19.0 14.8 20.5 13.4 18.6 12.9 17.5 13.3 17.6
Dec thru Feb 0.0 4.8 5.4 52 7.2 7.0 7.5 7.4 0.0 0.0
Average Total Outflow from Harlan County Reservoir: (Kaf)

Baseline AltA Alt B AltC AltD AltE AltF Alt G AltH Alt1
Annual 100.1 100.7 99.7 100.5 99.4 100.2 98.9 100.0 99.9 100.5
Non-irrig Seas 10.7 9.2 11.4 9.8 11.2 9.9 12.0 10.2 10.6 9.4
Imigation Seas 89.4 91.6 88.3 90.7 88.1 90.3 87.0 89.8 89.3 91.2
Average Annual Discharge for Republican River at Hardy: (Kaf)

Baseline Alt A Alt B AltC AltD AltE AitF Alt G AltH Alt!
Annual 124.5 118.1 112.0 1114 103.9 103.6 97.9 97.5 118.0 117.8
Change from Baseline 6.4 . -12.5 -13.1 -20.6 -20.8 -26.6 -26.9 6.5 6.7
Average Annual Discharge for Republican River at Clay Center: (Kaf)

Baseline Alt A AItB AltC AItD AltE Alt F Alt G AltH Alt!
Annual 454.5 450.4 445.3 445.0 432.6 432.9 423.3 423.8 444.0 444.3
Change from Baseline 4.1 -9.3 -9.5 -21.9 -21.6 -31.2 -30.7 -10.6 -10.3|
Average Annual Farm Deliveries to Bostwick Districts: (Inches)

Baseline Alt A Alt B AltC Alt D AltE Alt F Alt G AltH Ait1
NE-Courtiand 16.2 15.6 17.1 16.5 17.2 16.8 17.2 17.0 16.4 15.9]
KS-Courttand 15.6 15.0 16.5 16.9 16.6 16.2 16.6 16.4 15.8 16.3
Courtland Unit 9.3 10.5 9.7 10.9 11.8 12.6 13.4 13.8 11.1 11.8
Franklin 10.9 10.5 11.1 10.7 11.3 11.0 11.4 11.2 11.0 10.7
Naponee 13.6 13.1 13.9 13.4 14.1 13.7 14.2 14.0 13.8 13.4]
Franklin Pump 13.9 13.4 14.1 13.7 14.4 14.1 14.5 14.3 14.1 13.7
Superior 10.6 10.2 11.1 10.8 11.2 11.0 11.2 11.1 10.7 10.4
Weighted Averages '
Bostwick 11.5 1.7 12.0 12.2 13.0 13.1 13.7 13.8 12.4 12.4
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Table 4—MDS Results

v Alternative

Baseline
A

—IOMmMOUOW

Oct

512
512
626
660
512
660
660
660
512
509

Alternative  Oct

Baselipe
A

- TOMMOO®

153
163
158
166
163
166
166
166
153
153

Nov

380
380
540
563
380
563
563
563
380
404

Nov

174
174
194
207
174
207
207
207
144
178

Dec

91
906
1020
1089
906
1089
1089
1089
91
89

Dec

43
189
169
200
190
200
200
200

43

43

Republican River at Clay Center, Nebraska
Comparison of Altemative to Baseline
Average Monthly AF Needed to Satisfy the MDS
Period of Record 1981-2000

Jan Feb Mar Apr May Jun Jul

78 157 1307 1807 1458 1454 880
716 694 1074 1420 1338 1454 879
847 811 1180 1339 1545 1669 1234
850 768 1179 1322 1276 1648 1129
769 694 1074 1420 1338 1454 879
939 874 1461 2122 1631 1648 1111
939 915 1506 2808 2180 1648 1108
939 910 1461 2694 2158 1648 1112

78 157 1324 2565 2075 1454 858

8 155 1190 2220 1859 1341 446

Republican River at Clay Center, Nebraska
Comparison to the Baseline Alternative
Number of imes each month the MDS is in violation
Period of Record 1981-2000

Jan Feb Mar Apr May Jun Jul

35 53 193 175 129 115 101
176 116 158 155 120 115 101
170 127 127 136 132 121 105
172 113 127 124 120 121 103
191 120 127 128 120 115 99
202 155 192 205 134 121 101
202 168 204 270 182 121 98
202 167 192 246 171 121 101

35 53 198 258 175 115 99

35 53 198 258 175 115 102

Aug

842
843
1294
1218
843
1218
1214
1218
841
423

Aug

106
106
127
128
106
128
127
128
106
106

Sep

667
667
746
746
667
746
746
746
667
463

Sep

109
109

98
128
109
128
128
128
109
109

Total

9633
10884
12851
12449
10937
14063
16377
15198
11003

9107
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CODE:D-8170 ESTIMATE WORKSHEET

SHEET_1_OF _2

FEATURE: 16-Dec-03 PROJECT: Missouri River Basin
Appraisal Level
Lower Republican River
Alternative A REGION:
Courtland Canal to Design Capacity and Winterize GP WOID: 6B465
FILE:
C:\Documents and Settings\sward\Desktop\[LOCKED Alt A xls]Sheet 2
PLANT | PAY UNIT
ACCT. | ITEM DESCRIPTION CODE QUANTITY UNIT PRICE AMOUNT
Reshape Courtland Canal (29.6 miles from Guide Rock to Lovewell):
Tractive forces: side slope = 2.75; Max velocity = 2 fps (Survey Xsection reccmd
1 "|Canal excavation 239,350 cyd $3.50 $837,725.00
2 |Canal backfill and compact 347,885 cyd $1.50 $521,827.50,
Removal of existing concrete canal lining 1.1 and L2 canal types
3 |Removal existing concrete canal lining $15.00 $1,241,400.00
4 |Excavation for lining $3.50 $160,755.00
Geomembrane 60 mils to invert and side slopes for concrete lining sections
5 |Furnishing and installing exposed geomembrane 60 mils to invert and side slopes: 117,495 $8.00 $939,960.00
6 |Furnishing and installing gravel for canal invert (8-inches) 43,415 cyd 35.00 $1,519,525.00
Furnishing and Instailing bubblers at 11 checks and Diversion Dam:
7 _|Furnishing and installing 2-inch gaivanized steel diffuser pipe ft $20.00 $16,000.00
at 11 checks and at Diversion Dam. g
8 |Furnishing and installing 2-inch galvanized steel manifold pipe at- ft $20.00 $4,000.00
at 11 checks and at Diversion Dam.
9 |Fumnishing and installing air compressor (4 cfm, 5 hp size) 12 each $1,000.00 $12,000.00
at 11 checks and Diversion Dam. G
10 |Furnishing and installing single phase’ 12 each $20,000.00 $240,000.00
for the bubblers (1 mile pull pe: it
Diversion Dam.
County road bridges: D-8140
11 6 each $5,000.00 $30,000.00
12 |Excavation arid:dispose of earth matefial 8.000 cyd $8.00 $64,000.00
13 |Construct 65 ft spa 1 6 each | $150,000.00 $900,000.00
(BI-48 prestressed co
surfacing, cast-in-place gbutmems (spread footing or driven piles),
wingwalls, and W-beam guatdrails)
QUANTITIES PRICES
BY J.Keith BY D. Donaldson CHECKED
DATE PREPARED APPROVED DATE PRICE LEVEL
10/28/2003 11/1472003 Appraisal

DNR 002303



ESTIMATE WORKSHEET

CODE:D-8170 SHEET_2_ OF _2__
FEATURE: 16-pec-03 |[PROJECT: Missouri River Basin

Appraisal Level

Lower Republican River

Alternative A REGION:

Courtland Canal to Design Capacity and Winterize GP WOID: 6B465

FILE:
C:\Documents and Settings\sward\Desktop(LOCKED Alt A.xIs]Sheet 2
PLANT | PAY UNIT
ACCT. | ITEM DESCRIPTION CODE QUANTITY UNIT PRICE AMOUNT
Subtotal 1 (Sheets | and 2) $6,487,192.50
Mobilization (+/- 5% of Subtotal 1) $320,000.00
Subtotal 2 (Subtotal 1 + Mobilizatio $6,807,192.50
Unlisted Items (+/- 20% of Subtotal $1,392,807.50
Contract Cost i $8,200,000.00
Contingencies (+/- 25% of Contral $1,800,000.00
Field Cost $10,000,000.00
Non-Contract Co: $2,500,000.00
Total Project G $12,500,000.00
Escalation $500,000.00
Total P0) $13,000,000.00
QUANTITIES PRICES
|BY J.Keith BY D. Donaldson ‘JICHECKED
DATE PREPARED APPROVED DATE PRICE LEVEL
10/28/2003 11/14/2003 Appraisal

DNR 002304



R

[

ESTIMATE WORKSHEET

SHEET_1_OF _2__

CODE:D-8170
FEATURE: 16-pec-03 [PROJECT: Missouri River Basin
Appraisal Leve|
Lower Republican River
Alternative B REGION:
Automate, Winterize GP WOID: 6B465
FILE:
C:\Documents and Settings\sward\Desktop\Republic River - BobMc\New 12.16.3\1
PLANT | PAY UNIT
ACCT. | ITEM DESCRIPTION CODE QUANTITY UNIT PRICE AMOUNT
Automate gates at 12 sites - Local Control Only
] |Furnishing and Installing Remote Terminal Unit (RTU), PC type box, [D-8140 12 Is $10,000.00 $120,000.00
for the control of the existing motorized radial gates
including basic RTU software and RTU special function software.
2 [Furnishing and installing 120V power for RTU from Power drop. D-8140 $4,000.00 $48,000.00
Assume 250" steel conduit and single phase power cable.
3 |Fumishing & Installing motor operator w/ combination motor/starter Is $7,000.00 $140,000.00
NMA Type 4 enclosure, 240 V single phase. (5 Bays @ headwrks)
Stilling wells at 11 sites; D-8140
4 [Furnishing and installing 36B25 RCP instalied verticallyon:con ft $350.00 $113,750.00
Assume 5' dia x 13' deep excavation in soil prior to installal &
5 |Furnishing and installing 4-inch PVC pipe. ) 1,500 ft $24.00 $36,000.00
6 |Furnishing and installing pressure transducer. 25 Is $2,500.00 $62,500.00
7 |Furnishing and installing buried metallic cable:between stilling 6,250 ft $8.00 $50,000.00,
well and RTU - four wire twisted pa
8 |Furnishing and installing buried p W 6,250 ft $16.00 $100,000.00
D-8140
9 800 ft $20.00 $16,000.00
10 200 ft $20.00 $4,000.00
id at Diversion Datxi] o
11 npia d.installing air compressor:(4 cfm, 5 hp size) 12 each $1,000.00 $12,000.00
at 11 checks-mﬁpivcrsion Dam.
12 |Furnishing and installin single phase’5kv power line (w/wood poles) 12 each $20,000.00 $240,000.00
for the bubbiers (1’ ul! pef tion) at 10 checks and at
Diversion Dam.
QUANTITIES PRICES
BY J.Keith BY D. Donaldsen CHECKED
DATE PREPARED APPROVED JDATE PRICE LEVEL
10/28/2003 ‘ 12/16/2003 Appraisal

DNR 002305



CODE:D-8170 ESTIMATE WORKSHEET SHEET_2_OF _2__
FEATURE: 16-Dec-03 [PROJECT: Missouri River Basin

Appraisal Level
Lower Republican River

Alternative B REGION:
Automate, Winterize GP WOID: 6B465
FILE:
C:\Documents and Settings\sward\Desktop\Republic River - BobMc\New 12.16.3Y1
PLANT | PAY UNIT
ACCT. | ITEM DESCRIPTION CODE QUANTITY UNIT PRICE AMOUNT

Subtotal 1 (Sheets 1 and 2) $942,250.00
Mobilization (+/- 5% of Subtotal 1) $47,000.00
Subtotal 2 (Subtotal 1 + Mobilization) $989,250.00
Unlisted Items (+/- 20% of Subtotal 2) $210,750.00
Contract Cost i $1,200,000.00)
Contingencies (+/- 25% of ContractGost) $300,000.00
Field Cost $1,500,000.00
Non-Contract Cost (+/- 25% of Field'C $400,000.00
Total Project Cost (August 2002 Dollars) $1,900,000.00
Escalation (+/- 5%-0 aliProject Cost, Atgust 2002 Dollars ) $100,000.00
Total Project November 2003:Dollars $2,000,000.00} o

S—
QUANTITIES PRICES
By axein BY D.Donsldson  |CHECKED
DATE PREPARED APPROVED DATE PRICE LEVEL
1012812003 12/1612003 Appraisal

DNR 002306



e

-

[

ESTIMATE WORKSHEET

SHEET__1__ OF _3

CODE:D-3170 —3_
FEATURE: 16-vec-03 {PROJECT: Missouri River Basin
Appraisal Level
Lower Republican River
Alternative C REGION:
Automate, Winterize, Courtland Canal to Design GP WOID: 6B465
Capacity FILE:
C:\Documents and Settings\sward\Desktop\Republic River - BobMc\New 12.16.3Y
PLANT | PAY UNIT
ACCT. | ITEM DESCRIPTION CODE QUANTITY UNIT PRICE AMOUNT
Automate pates at 12 sites - Local Control Only
| |Furnishing and Installing Remote Terminal Unit (RTU), PC type box, |D-8140 12 ) Is $10,000.00 $120,000.00
for the control of the existing motorized radial gates
including basic RTU software and RTU special function software.
2 _[Furnishing and installing 120V power for RTU from Power drop. D-8140 $4,000.00 $48,000.00
Assume 250" steel conduit and single phase power cable.
3 [Furnishing & Installing motor operator w/ combination motor/starter Is $7,000.00 $140,000.00
NMA Type 4 enclosure, 240 V single phase. (5 Bays @ headwrks)
Stilling wells at 11 sites:
4 |Furnishing and installing 36B25 RCP installed verticaliyioii;cone pad. ft $350.00 $113,750.00
Assume 5' dia x 13' deep excavation in soil prior to installd
5 |Furnishing and instaliing 4-inch PVC pipe. ft $24.00 $36,000.00
Furnishing and installing pressure transducer. is $2,500.00 $62.500.00
Fumishing and installing buried metalli 6,250 ft $8.00 $50,000.00
8 6,250 ft $16.00 $100,000.00
9 800 ft $20.00 $16,000.00
10 200 fi $20.00 $4,000.00
11 12 each $1,000.00 $12,000.00
12 |Furnishing and installing:single phiase’5kv power line (w/wood poles) 12 each $20.000.00 $240,000.00
for the bubblers (1 mil Pu per lbcation) at 10 checks and at
Diversion Dam. '
QUANTITIES PRICES
BY J.Keith BY D. Donaldson CHECKED
DATE PREPARED APPROVED DATE PRICE LEVEL
77312002 11/1472003 Appraisal

DNR 002307



CODE:D-8170 ESTIMATE WORKSHEET SHEET_2_ OF _3_
FEATURE: 16-Dec-03 JPROJECT: Missouri River Basin

Appraisal Level
Lower Republican River

Alternative C REGION:
Automate, Winterize, Courtland Canal to Design GP WOID: 6B465
Capacity FILE:
|C:\Documents and Settings\sward\Desktop\Republic River - BobMc\New 12.16.3\}
PLANT | PAY UNIT
ACCT. | ITEM DESCRIPTION CODE QUANTITY UNIT PRICE AMOUNT
County road bridges: D-8140
(Construct 6 new county road bridges according to photos from M. Kube
-13  [Remove & dispose of 14-ft dia steel pipe culvert at road crossings 6 each $5,000.00 $30,000.00
Length = 50 ft 3
14 |Excavation and dispose of earth material at 6 road crossings. 8,000 § yd $8.00 $64,000.00
15 [Construct 65 ft span x 24 ft wide county road bridges. 5 $150,000.00 $900,000.00
(BI-48 prestressed concrete beams superstructure w/4"asphalt
surfacing, cast-in-place abutments (spread footing or driven piles),
wingwalls, and W-beam guardrails)
Reshape Courtland Canal (29.6 miles from Guide Rock to Lovewell):
16 |Canal excavation cyd $3.50 $837,725.00
17 {Canal backfill and compact cyd $1.50 $521,827.50}
Removal of existing concrete canal lining L1 and L2 canal types
18 |Removal existing concrete canal lining syd $15.00 $1,241,400.00
19 |Excavation for lining cyd $3.50 $160,755.00
20 de slopes 117,495 syd $8.00 $939,960.00;
21 43,415 cyd $35.00 $1,519,525.00
QUANTITIES PRICES
iBY J.Keith BY D. Donsaldson CHECKED
DATE PREPARED APPROVED DATE PRICE LEVEL
10/30/03 - 11/14/2003 Appraisal

DNR 002308



SO} | S ——

ESTIMATE WORKSHEET SHEET_3__OF _3_

CODE:D-8170
FEATURE: : 16-Dec-03 |PROJECT: Missouri River Basin
Appraisal Level
Lower Republican River
Alternative C REGION:
Automate, Winterize, Courtland Canal to Design GP WOID: 6B465
Capacity FILE:
. C:ADocuments and Settings\sward\Desktop\Republic River - BobMc\Wew 12.16.3\
PLANT | PAY UNIT
ACCT. | ITEM DESCRIPTION CODE QUANTITY UNIT PRICE AMOUNT
Subtotal 1 (Sheets 1 and 2) $7,157,442.50
Mobilization (+/- 5% of Subtotal 1) $360,000.00
Subtotal 2 (Subtotal | + Mobilization) $7,517,442.50
Unlisted Items (+/- 20% of Subtotal 2) $1,482,557.50,
Contract Cost $9,000,000.00
Contingencies (+/- 25% of Contract Cost) $2,500,000.00
Field Cost $11,500,000.00
Non-Contract Cost (+/- 25% of Field Cost) $3,000,000.00
Total Project Cost (August 2002 Dollars) $14,500,000.00
Escalation (+/- 5% of Total Project Cost, August 2002 Dollars ) $500,000.00
Total Project Cost Escalated to November 2003 Dollars $15,000,000.00
QUANTITIES PRICES
BY J.Keith BY D. Donsldson CHECKED
DATE PREPARED APPROVED ‘|PATE PRICE LEVEL
10/282003 11/1472003 Appraisal

DNR 002309



CODE:D-8170 ESTIMATE WORKSHEET SHEET_1__OF _2_
FEATURE: 16-Dec-03 [PROJECT: Missouri River Basin

Appraisal Level
Lower Republican River

Alternative D REGION:
Automate, Winterize, Raise Lovewell 16,000 acre-ft GP WOID: 6B465
FILE:
C:\Documents and Settings\sward\Desktop\Republic River - BobMc\New 12.16.3\1
PLANT | PAY ' UNIT
ACCT. | ITEM DESCRIPTION CODE QUANTITY UNIT PRICE AMOUNT
Automate gates at 12 sites - Local Control Only
! |Fumishing and Installing Remote Terminal Unit (RTU), PC type box, |D-8140 12 Is $10,000.00 $120,000.00
for the control of the existing motorized radial gates
including basic RTU software and RTU special function software.
2 |Fumnishing and installing 120V power for RTU from Power drop. D-8140 $4,000.00 $48,000.00
Assume 250" steel conduit and single phase power cable.
3 |Furnishing & Installing motor operator w/ combination motor/starter Is $7,000.00 $140,000.00
NMA Type 4 enclosure, 240 V single phase. (5 Bays @ headwrks)
Stilling wells at 11 sites: D-8140
4 |Furnishing and installing 36B25 RCP installed vertically: ft $350.00 $113,750.00
Assume 5' dia x 13 deep excavation in soil prior to installa
5  |Furnishing and installing 4-inch PVC pipe. 1,500 ft $24.00 $36,000.00
Furnishing and installing pressure transducer. 25 Is $2,500.00 $62,500.00
Furnishing and installing buried metallic cable between stilling * 6,250 ft $8.00 $50,000.00
well and RTU - four wire twisted pai
8 6,250 ft $16.00 $100,000.00
Furnishing and Installing bubblers at 117¢Re6ks and Diversion Dam: D-8140
9 ich galvanized steel, diffuser pipe 800 fi $20.00 $16,000.00
10 200 ft $20.00 $4,000.00
11 12 each $1,000.00 $12,000.00
12 |Furnishing and installing’single phase’Skv power line (w/wood poles) 12 each $20,000.00 $240,000.00
for the bubblers (1 mile} £ location) at 10 checks and at
Diversion Dam.
QUANTITIES PRICES
FBY J.Keith . BY D. Donaldson CHECKED
DATE PREPARED APPROVED DATE PRICE LEVEL
71312002 . 11/14/2003 Appraisal

DNR 002310



ESTIMATE WORKSHEET

SMHEET__2__OF __2_

. CODE:D-8170
FEATURE: 16-pec-03 [PROJECT: Missouri River Basin
Appraisal Level
Lower Republican River
Alternative D REGION:

Automate, Winterize, Raise L.ovewell 16,000 acre-ft GpP WOID: 6B465
FILE:
C:\Documents and Settings\sward\Desktop\Republic River - BobMc\New 12.16.3\!
PLANT | PAY UNIT
ACCT. | ITEM DESCRIPTION CODE QUANTITY UNIT PRICE AMOUNT
Raise Lovewell 16,000 acre-ft
13 |Stripping/excavation 2 ft. 7,500 cy $2.00 $15,000.00
.
14 |Furnish and place riprap $180,000.00
Riprap haul distance approximately 20-25 miles
15 |Furnish and place bedding for riprap $52,500.00
Bedding haul distance approximately 10 miles
16 |Furnish and place Zone 1 soil $210,000.00
Compact in 6 inch lifts
Soil haul distance less than | mile
17 |Furnish and place grave! surfacing $35.00 $52,500.00
18 |Excavation of concrete for 3 foot spillway crest raise $350.00 $23,100.00
19 |Furnish and place concrete ogee crest spillway $650.00 $91,000.00
Raise Lovewell - Impacts and Associated Gosts-to Recreation Facilitie
20 {Lovewell State Park 1 Is $130,000.00 $130,000.00
21 [Lovewell State Wildlife Area ] Is $36,000.00 $36,000.00
Subtotal 1 (Sheets $1,732,350.00,
$87,000.00
it $1,819,350.00,
Unlisted Ttéms; (+/- 20% of Subtotal 2) $380,650.00
Contract Cost ¥ $2,200,000.00
Contingencies ( st) $500,000.00
Field Cost $2,700,000.00
Non-Contract Cost (+/- 25%:0FField Cost) $700,000.00
Tota! Project Cost (August 2002 Doliars) $3,400,000.00)
Escalation (+/- 5% of Total Project Cost, August 2002 Doliars ) $200,000.00
Total Project Cost Escalated to November 2003 Doliars $3,600,000.00
QUANTITIES PRICES
BY J.Keith BY D. Donaldson CHECKED
DATE PREPARED APPROVED DATE PRICE LEVEL
7/3/2002 11/14/2003 Appraisal

DNR 002311



CODE:D-8170 ’ ESTIMATE WORKSHEET SHEET_1_OF _3_
FEATURE: 16-pec-03 [PROJECT: Missouri River Basin

Appraisal Level
Lower Republican River

Alternative E REGION:
Automate, Winterize, Courtland Canal to Design GP WOID: 6B465
Capacity, Raise Lovewell 16,000 acre-ft FILE:
C:\Documents and Settings\sward\Desktop\Republic River - BobMc\New 12.16.3Y!
PLANT | PAY UNIT
ACCT. | ITEM DESCRIPTION CODE QUANTITY UNIT PRICE AMOUNT
Automate gates at 12 sites - Local Control Only
1 |Furnishing and Installing Remote Terminal Unit (RTU), PC type box, |D-8140 12 Is $10,000.00 $120,000.00
for the control of the existing motorized radiaf gates
including basic RTU software and RTU special function software.
2 {Furnishing and instaliing 120V power for RTU from Power drop. D-8140 $4,000.00 $48,000.00
Assume 250’ steel conduit and single phase power cable.
3 |Furnishing & Installing motor operator w/ combination motor/starter Is $7,000.00 $140,000.00
NMA Type 4 enclosure, 240 V single phase. (5 Bays @ headwrks)
JStilling wells at 11 sites: Lo
4 |Furnishing and installing 36B25 RCP installed vertically;oi ft $350.00 $113,750.00
Assume 5' dia x 13' deep excavation in soil prior to installaii
5 |Furnishing and installing 4-inch PVC pipe. 1,500 ft $24.00 $36,000.00
6 |Furnishing and installing pressure transducer. " 25 Is $2,500.00 $62,500.00
Furnishing and installing buried metallic cable;between stilling 6,250 fi $8.00 $50,000.00
well and RTU - four wire twisted pai i :
8 |Furnishing and installing buried power cable to stilling well. 6,250 ft $16.00 $100,000.00
D-8140
9 800 ft $20.00 $16,000.00
10 200 ft $20.00 $4,000.00
11 12 each $1.000.00 $12,000.00
12 |Furnishing and instaffif: 12 each | $20,000.00 $240,000.00
for the bubblers (1 mile;
Diversion Dam.
QUANTITIES PRICES
|BY J.Keith BY D. Donaldson CHECKED
DATE PREPARED APPROVED DATE PRICE LEVEL
7/3/2002 11/14/2003 Appraisal

DNR 002312



CODE:D-8170

ESTIMATE WORKSHEET

SHEET_2_OF _3__

FEATURE:

Appraisal Level
Lower Republican River

Alter
Auto

Capacity, Raise Lovewell 16,000 acre-ft

16-Dec-03 [PROJECT:

Missouri River Basin

native E REGION:

mate, Winterize, Courtland Canal to Design

GP

WOID: 6B465

FILE:
C:\Documents and Settings\sward\Desktop\Republic River - BobMcWew 12.16.3Y!

PLANT
ACCT.

PAY
ITEM

DESCRIPTION

CODE

QUANTITY

UNIT

UNIT
PRICE

AMOUNT

County road bridges:

D-8140

(Construct 6 new county road bridges according to photos from M. Kube

13

Remove & dispose of 14-ft dia steel pipe culvert at road crossings

each $5,000.00

$30,000.00

Length =50 ft

Excavation and dispose of earth material at 6 road crossings.

38.00

$64,000.00

15

Construct 65 ft span x 24 ft wide county road bridges.

$150,000.00

$900,000.00

(BI-48 prestressed concrete beams superstructure w/4"asphalt

surfacing, cast-in-place abutments (spread footing or driven piles),

wingwalls, and W-beam guardrails)

Reshape Courtland Canal (29.6 miles from Guide Rock to Lovewell):

16

Canal excavation

Tractive forces; side slope = 2.75; Max velacity = 2 fps (Survey Xsection re

$3.50

$837,725.00

17

Canal backfill and compact

cyd

$1.50

$521,827.50,

Removal of existing concrete canal lining L1 and L2 canal types

18

Removal existing concrete canal lining

syd

$15.00

$1,241,400.00;

19

Excavation for lining

cyd

$3.50

$160,755.00

Geomembrane 60 mils to invert and side slopes for concrete lining secti

20

slopes

117,495

syd

$8.00

$939,960.00

21

Furnishing and installing exposed geomembrane.60 mils to invertand-side

Furnishing and installing gravel for ¢

43,415

cyd

$35.00

$1,519,525.00,

QUANTITIES

PRI

CES

BY

J.Keith

BY

D. Donaldson

CHECKED

7/3/2602

DATE PREPARED APPROVED DATE

11/14/2003

PRICE LEVEL

Appraisal

DNR 002313



coptard ESTIMATE WORKSHEET eweer_s_or_a_
FEATURE: 16-pec-03 |PROJECT: Missouri River Basin

Appraisal Level
Lower Republican River

Alternative E IREGION:
Automate, Winterize, Courtliand Canal to Design GP WOID: 6B465
Capacity, Raise Lovewell 16,000 acre-ft FILE:
C:\Documents and Settings\sward\Desktop\Repubiic River - BobMc\New 12.16.3\[l
PLANT | PAY UNIT
ACCT. | ITEM DESCRIPTION CODE QUANTITY UNIT PRICE AMOUNT

Raise Lovewell 16,000 acre-ft
22 |Stripping/excavation 2 ft. 7,500 cy $2.00 $15,000.00

23 |Furnish and place riprap $60.00 $180,000.00

Riprap haul distance approximately 20-25 miles

24 [Fumish and place bedding for riprap $52,500.00
Bedding haul distance approximately 10 miles

25 |Furnish and place Zone 1 soil $210,000.00
Compact in 6 inch lifts
Soil haul distance less than 1 mile

26 |Furnish and place gravel surfacing $35.00 $52,500.00!

27 |Excavation of concrete for 3 foot épillway crest raise $350.00 $23,100.00

28 |Furnish and place concrete ogee crest spiliway 140 cy $650.00 $91,000.00
Raise Lovewell - Impacts and Associated Costsito Recreation

29 {Lovewell State Park 1 Is $130,000.00 $130,000.00

30 |Lovewell State Wildlife Area 1 Is $36,000.00 $36,000.00

Subtotal 1 (Sheets 1 and 2) $7,947,542.50

Mobilization (+/- 5%0fSubi $400,000.00
Subtota! 2 (Subidtal’] + Mob $8,347,542.50
$1,652,457.50
Contract CoSI%.. $10,000,000.00
Contingencies'(#/s: $2,500,000.00
Field Cost $12,500,000.00
Non-Contract Cost ( H $3,000,000.00
Total Project Cost (Auguist-2002:Dollars) $15,500,000.00
Escalation (+/- 5% of Total Project Cost, August 2002 Dollars ) $1,000,000.00
Total Project Cost_E.sca]ated to November 2003 Dollars ) $16,500,000.00}
QUANTITIES PRICES
BY J.Keith BY D. Donaldson |CHECKED
DATE PREPARED APPROVED DATE PRICE LEVEL
71312002 11/14/2003 Appraisal

DNR 002314



CODE:D-8170 ESTIMATE WORKSHEET SHEET_1_ OF _2_

FEATURE: 16-Dec-03 |PROJECT: Missouri River Basin
Appraisal Level
Lower Republican River
Alternative F REGION:
Automate, Winterize, Raise Lovewell to 35,000 acre-ft GP WOID: 6B465
FILE:
C:\Documents and Settings\sward\Desktop\Republic River - BobMc\New 12.16.3\I
PLANT { PAY UNIT
ACCT. | ITEM DESCRIPTION CODE QUANTITY UNIT PRICE AMOUNT
Automate gates at 12 sites - Local Control Only
| |Furnishing and Installing Remote Terminal Unit (RTU), PC type box, {D-8140 12 Is $10,000.00 $120,000.00
for the control of the existing motorized radial gates s
including basic RTU software and RTU special function software.
2 |Furnishing and installing 120V power for RTU from Power drop. D-8140 $4,000.00 $48,000.00
Assume 250' steel conduit and single phase power cable.
3 [Furnishing & Installing motor operator w/ combination motor/starter is $7,000.00 $140,000.00
NMA Type 4 enclosure, 240 V single phase. (5 Bays @ headwrks)
Stilling wells at 11 sites:
4 |Fumnishing and installing 36B25 RCP installed vertically‘oi: ft $350.00 $113,750.00
Assume 5' dia x 13' deep excavation in soil prior to instaliation.
5 |Furnishing and installing 4-inch PVC pipe. 1,500 ft $24.00 $36,000.00
6 |Furnishing and installing pressure transducer. 25 Is $2,500.00 $62,500.00
7__{Furnishing and installing buried metallic.cablé between stilling 6,250 fi $8.00 $50,000.00
well and RTU - four wire twisted pa
8 ? 6,250 ft $16.00 $100,000.00
D-8140
9 800 ft $20.00 $16,000.00
10 ishing and installing 2-inch galvani 1 i 200 ft $20.00 $4.000.00
and at Diversion Dam,
11 12 each $1,000.00 $12,000.00
12 12 each $20,000.00 $240,000.00
for the bubblers (1 milepullipei-location) at 10 checks and at
Diversion Dam. )
QUANTITIES PRICES
BY J.Keith BY D. Donaldson CHECKED
DATE PREPARED APPROVED DATE PRICE LEVEL
10/30/2003 11/14/2003 Appraisal

DNR 002315



CODE:D-8170 ESTIMATE WORKSHEET SMEET_2_OF _2__
FEATURE: 16-Dec-03 JPROJECT: Missouri River Basin

Appraisal Level
Lower Republican River

Alternative F REGION:
Automate, Winterize, Raise Lovewell to 35,000 acre-ft GP WOID: 6B465
FILE: )
C:\Documents and Settings\sward\Desktop\Republic River - BobMc\WNew 12,16.3\
PLANT | PAY UNIT
ACCT. | ITEM DESCRIPTION CODE QUANTITY UNIT PRICE AMOUNT
Raise Lovewell 35,000 acre-feet
13 |Stripping of upper 3 feet of soil, riprap, bedding 41,000 cy $2.50 $102,500.00
14 {Furnish and place riprap 9,600 Y $60.00 $576,000.00
Riprap haul distance approximately 20-25 miles =
15 |Fumnish and place bedding for riprap $35.00 $168,000.00
Bedding hau! distance approximately 10 miles
16 |Furnish and place Zone 1 soil $540,000.00
Compact in 6 inch lifis
Soil haul distance less than | mile
17 |Fumnish and place soil-cement cy $38.00 $665,000.00
Assume 9% cement by dry weight
Compact in 9 inch lifts
Soil haul less than 1 mile
18 {Furnish and place 12 inches of gravel surfacing cy $35.00 $322,000.00
Gravel haul distance approximately 10 miles
19 |Excavation of concrete for 6 foot spillway crest raise cyd $350.00 $23,100.00
20 |Furnish and place concrete ogee crest spill cyd $650.00 $201,500.00
21 {Move and reinstall radial gates (plug.ni y Is $100,000.00 $100,000.00
22 |Lovewell State Park 1 Is  1$1,900,000.00 $1,900,000.00
23 |Lovewell State Wildlife Area 1 Is $250,000.00 $250,000.00
$5,790,350.00
$290,000.00
$6,080,350.00
Unlisted Items' $1,219,650.00
Contract Cost . . $7,300,000.00
Contingencies (+/- 25%5{6f Contrdc Cost) $1,800,000.00
Field Cost K7 $9,100,000.00
Non-Contract Cost (+/- 25% 0f Field Cost) $2.400,000.00
Total Project Cost (August 2002 Dollars) $11,500,000.00
Escalation (+/- 5% of Total Project Cost, August 2002 Dollars ) $500,000.00
Total Project Cost Escalated to November 2003 Dollars $12,000,000.00}
QUANTITIES PRICES
IBY J.Keith ) BY D. Donazldson CHECKED
DATE PREPARED APPROVED DATE PRICE LEVEL
10/30/2003 11/14/2003 Appraisal

DNR 002316



| U |

CODE:D-8170 ESTIMATE WORKSHEET SHEET_1_ OF __3_
FEATURE: 16-vec-03 [PROJECT: Missouri River Basin
Appraisal Level
Lower Republican River
Alternative G REGION:
Automate, Winterize, Courtland Canal to Design GP WOID: 6B465
Capacity, Raise Lovewell 35,000 acre-ft FILE:
C:\Documents and Settings\sward\Desktop\Republic River - BobMc\New 12.16.3
PLANT | PAY UNIT
ACCT. | ITEM DESCRIPTION CODE QUANTITY UNIT PRICE AMOUNT
Automate gates at 12 sites - Local Control Only
1 {Furnishing and Installing Remote Terminal Unit (RTU), PC type box, |D-8140 12 Is $10,000.00 $120,000.00
for the control of the existing motorized radial gates
including basic RTU software and RTU special function software.
2 |Fumnishing and installing 120V power for RTU from Powér drop. D-8140 $4,000.00 $48,000.00
Assume 250 steel conduit and single phase power cable.
3 |Furnishing & Installing motor operator w/ combination motor/starter Is $7,000.00 $140,000.00
NMA Type 4 enclosure, 240 V single phase. (5 Bays @ headwrks)
Stilling wells at 11 sites: D-8140
4 |Furnishing and installing 36B25 RCP installed vertically: pad. ft $350.00 $113,750.00
Assume 5' dia x 13' deep excavation in soil prior to installation.
5 |Furnishing and installing 4-inch PVC pipe. 1,500 fi $24.00 $36,000.00
6 |Fumishing and installing pressure transducer. 25 Is $2,500.00 $62,500.00
7 |Fumnishing and installing buried metallic.cable-between stilling 6,250 fi $8.00 $50,000.00
8 6,250 ft $16.00 $100,000.00
9 800 ft $20.00 $16,000.00
10 200 ft $20.00 $4,000.00
11 12 each $1,000.00 $12,000.00
12 12 each $20,000.00 $240.000.00
for the bubblers (1 mileipulkiperlocation) at 10 checks and at
Diversion Dam.
QUANTITIES PRICES
BY J.Keith BY D. Donaidson CHECKED
DATE PREPARED APPROVED DATE PRICE LEVEL
10/30/2003 11/1472003 Appraisa!
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CODE:D-$170 ESTIMATE WORKSHEET SHEET_2_ OF _3_
FEATURE: 16-Dec-03 [PROJECT: Missouri River Basin

Appraisal Level
Lower Republican River

Alternative G REGION:
Automate, Winterize, Courtland Canal to Design GP WOID: 6B465
Capacity, Raise Lovewell 35,000 acre-ft FILE:
C:\Documents and Settings\sward\Desktop\Republic River - BobMc\New 12.16.3\!
PLANT | PAY UNIT
ACCT. | ITEM DESCRIPTION CODE QUANTITY UNIT PRICE AMOUNT
County road bridges: D-8140

(Construct 6 new county road bridges according to photos from M. Kube

13 |Remove & dispose of 14-ft dia steel pipe culvert at road crossings $5,000.00 $30,000.00
Length = 50 ft

14 |Excavation and dispose of earth material at 6 road crossings. $8.00 $64,000.00

15 |Construct 65 ft span x 24 ft wide county road bridges. $150,000.00 $900,000.00

(BI-48 prestressed concrete beams superstructure w/4"asphalt
surfacing, cast-in-place abutments (spread footing or driven piles),
wingwalls, and W-beam guardrails)
Reshape Courtland Canal (29.6 miles from Guide Rock to Lovewell):
Tractive forces; side slope = 2.75; Max velocity =2 fps (Survey Xsection'teccmd
16 {Canal excavation cyd $3.50 $837,725.00
17 |Canal back{ill and compact cyd $1.50 $521,827.50,
Removal of existing concrete canal lining 1.1 and L.2 canal types
18 |Removal existing concrete canal lining k- syd $15.00 $1,241,400.00
19 |Excavation for lining cyd $3.50 $160,755.00
Geomembrane 60 mils to invert and side slopes for concrete linitig sections s
20 {Fumishing and installing exposed geomembiine,60 mils to invert aind:side slopes 117,495 syd $8.00 $939,960.00
21 |Furnishing and installing gravel for cafid 43,415 cyd $35.00! $1,519,525.00
QUANTITIES PRICES
IBY J.Keith BY D. Donaldson CHECKED
DATE PREPARED APPROVED DATE PRICE LEVEL
10/3072003 11/14/2003 Appraisal
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ESTIMATE WORKSHEET

SHEET_3__OF _3__

CODE:D-8170
FEATURE: 16-Dec-03 |PROJECT: Missouri River Basin
Appraisal Level
Lower Republican River
Alternative G REGION:
Automate, Winterize, Courtiand Canal to Design GP WOID: 6B465
Capacity, Raise Lovewell 35,000 acre-ft FILE:
C:\Documents and Settings\sward\Desktop\Republic River - BobMc\New 12.16.3\}
PLANT | PAY UNIT
ACCT. | ITEM DESCRIPTION CODE QUANTITY UNIT PRICE AMOUNT
Raise Lovewell 35,000 acre-feet
22 [Stripping of upper 3 feet of soil, riprap, bedding 41,000 cy $2.50 $102,500.00
23 |Furnish and place riprap 9,600 \CY $60.00 $576,000.00

Riprap haul distance approximately 20-25 miles

24 {Furnish and place bedding for riprap $168,000.00
Bedding haul distance approximateiy 10 miles
25 |Fumish and place Zone | soil $540,000.00
Compact in 6 inch lifts
Soil haul distance less than 1 mile
26 [Furnish and place soil-cement cy $38.00 $665,000.00
Assume 9% cement by dry weight
Compact in 9 inch lifts
Soil haul less than | mile
27 |Furnish and place 12 inches of grave! surfacing cy $35.00 $322,000.00
Gravel haul distance approximately 10 miles
28 |Excavation of concrete for 6 foot spillway crest raise 66 cyd $350.00 $23,100.00
29 IFurnish and place concrete ogee crest spiliway 310 cyd $650.00 $201,500.00
30 |Move and reinstall radial gates (plug- 1 Is $100,000.00 $100,000.00
Raise Lovewell - Impacts and ‘Assodiated Cos ‘Recreation Facilitie
. 1 Is $1,900,000.00 $1,900,000.00

31 |Lovewell State Park

32 |Lovewell State Wildlife Area 1 s $250,000.00 $250,000.00
Subtotal 1 (SheetsilPand 2) $12,005,542.50
. $600,000.00
$12,605,542.50
Unlisted ltem: $2,394,457.50
Contract Cost $15,000,000.00
Contingencies (+/- 2 $4.000,000.00
Field Cost $19,000,000.00
Non-Contract Cost (+/- 25%of Field Cost) $5,000,000.00
Total Project Cost (August 2002 Dollars) $24,000,000.00,
Escalation (+/- 5% of Total Project Cost, August 2002 Dollars ) $1,000,000.00
Total Project Cost Escalated to November 2003 Dollars $25,000,000.00§
QUANTITIES PRICES
BY J.Keith BY D. Donaldson CHECKED
DATE PREPARED APPROVED DATE PRICE LEVEL
10/30/2003 11/14/2003 Appraisal
D
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CODE:D-8470 ESTIMATE WORKSHEET SHEET__1_ OF __1__
FEATURE: 16-pec-03 [PROJECT: Missouri River Basin

Appraisal Level
Lower Republican River

Alternative H REGION:
Raise Lovewell 16,000 acre-feet GP WOID: 6B465
FILE:
C:\Documents and Settings\sward\Desktop\Republic River - BobMc\New 12.1
PLANT | PAY UNIT
ACCT. | ITEM DESCRIPTION CODE| QUANTITY | UNIT PRICE AMOUNT
1 |Stripping/excavation 2 ft. 7,500 {cy $2.00 $15,000.00
2 {Furnish and place riprap 3,000 |cy $60.00 $180,000.00
Riprap haul distance approximately 20-25 miles \
3 |Furnish and place bedding for riprap $35.00 $52,500.00
Bedding haul distance approximately 10 miles
4 |Furnish and place Zone 1 soil $10.00 $210,000.00
Compact in 6 inch lifts
Soil haul distance less than 1 mile
5 |Furnish and place gravel surfacing $35.00 $52,500.00
6 $350.00 $23,100.00
7 $650.00 | - $91,000.00
8 1 |ls $130,000.00 $130,000.00}
9 1|ls $36,000.00 $36,000.00
$790,100.00
$40,000.00
$830,100.00§
$169,900.00{
$1,000,000.00
$250,000.00
Field Cost ; $1,250,000.00
Non-Contract Cost (¥/- 25% of Field Cost) $300,000.00
Total Project Cost (August 2002 Dollars) $1,550,000.00
Escalation (+/- 5% of Total Project Cost, August 2002 Doilars ) $100,000.00
Total Project Cost Escalated to November 2003 Dollars_ $1,650,000.00
QUANTITIES PRICES
BY C. Duster / Todd Hill "|cHECKED 1BY D. Donaldson CHECKED
D-8313, x2993
DATE PREPARED APPROVED DATE PRICE LEVEL
12/16/03 < 12/16/03 Appraisal
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CODE:D-8170

ESTIMATE WORKSHEET

SHEET_1__OF _2__

FEATURE:

Appraisal Level
Lower Republican River

Alternative |
Raise Lovewell 16,000 acre-ft
Courtland Canal to Design Capacity

16-Dec-03

PROJECT:

Missouri River Basin

REGION:

GP

WOID: 6B465

FILE:
C:\Documents and Settings\sward\Desktop\Republic River - BobMc\New 12.16.3'

PLANT | PAY UNIT
ACCT. | ITEM DESCRIPTION CODE QUANTITY UNIT PRICE AMOUNT
County road bridges: D-8140
(Construct 6 new county road bridges according to photos from M. Kube
1 |Remove & dispose of 14-ft dia steel pipe cuivert at road crossings a $5,000.00 $30,000.00
Length = 50 fi
2 {Excavation and dispose of earth material at 6 road crossings. $8.00 $64,000.00
3 |Construct 65 ft span x 24 ft wide county road bridges. $150,000.00 $900,000.00
(BI-48 prestressed concrete beams superstructure w/4"asphalt
surfacing, cast-in-place abutments (spread footing or driven piles),
wingwalls, and W-beam guardrails)
Reshape Courtland Canal (29.6 miles from Guide Rock to Lovewell): & A
Tractive forces: side slope = 2.75: Max velocity = 2 fps (Survey Xsection re
4 |Canal excavation $3.50 $837,725.00
5 |Canal backfill and compact $1.50 $521,827.50,
Removal of existing concrete canal lining L1 and L2 canalifyp
6 |Removal existing concrete canal lining : syd $15.00 $1,241,400.00
7  |Excavation for lining cyd $3.50 $160,755.00
8 ide slopes 117,495 syd $8.00 $939,960.00
9 43,415 cyd $35.00 $1,519,525.00]
QUANTITIES PRICES
TBY J.Keith BY D. Donaldson CHECKED
DATE PREPARED APPROVED DATE PRICE LEVEL
10/30/2003 11/14/2003 Appraisal
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CODE:D-8170

ESTIMATE WORKSHEET

SHEET_2_OF _2__

FEATURE: 16-pec-03 [PROJECT: Missouri River Basin
Appraisal Level
Lower Republican River
Alternative | REGION: )
Raise Lovewell 16,000 acre-ft GP WOID: 6B465
Courtland Canal to Design Capacity FILE:
C:\Documents and Settings\sward\Desktop\Republic River - BobMc\Wew 12.16.3Y
PLANT | PAY UNIT
ACCT. | ITEM DESCRIPTION CODE QUANTITY UNIT PRICE AMOUNT
Raise Lovewell 16,000 acre-ft
10 |Stripping/excavation 2 ft. 7,500 cy $2.00 $15,000.00
11 |Furnish and place riprap $180,000.00
Riprap haul distance approximately 20-25 miles
12 |Furnish and place bedding for riprap $52,500.00
Bedding haul distance approximately 10 miles
13 |Furnish and place Zone 1 soil $210,000.00
Compact in 6 inch lifts
Soil haul distance less than 1 mile
14 |Furnish and place gravel surfacing $35.00 $52,500.00
15 |Excavation of concrete for 3 foot spiliway crest raise $350.00 $23,100.00
16 |Furnish and place concrete ogee crest spillway $650.00 $91,000.00
Raise Lovewell - Impacts and Associated: @dsts'to Recreation Facility
17 |Lovewell State Park : % 2 1 Is $130,000.00 $130,000.00
18 |Lovewell State Wildlife Area 1 Is $36,000.00 $36,000.00
Subtotal 1 (Sheets 1 and 2) $7,005,292.50
| $350,000.00
$7,355,292.50]
$1,444,707.50)
$8,800,000.00
$2,200,000.00
$11,000,000.00;
3 $3,000,000.00
Total Project Cost (Augui§i:2002:Dollars) $14,000,000.00
Escalation (+/- 5% of Total Pm}ect Cost, August 2002 Dollars ) $500,000.00
Total Project Cost Escalated to November 2003 Dollars $14,500,000.00}
QUANTITIES PRICES
iBY J.Keith BY D. Donaldson CHECKED
DATE PREPARED APPROVED DATE PRICE LEVEL
1312002 1171472003 Appraisal

DNR 002322
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The following costs are derived from aerial photography and estimations and assumptions
documented in the following tables. The National Park Service “Cost Estimating Guideline with
Class C Cost Data” was used to determine unit costs for the various recreation facilities.
Quantities were estimated from the aerial photographs but should be considered to be gross
estimations as the discernable detail in the aerial photos was limited. The National Park Service
Class C Cost Data was used as experience has shown that Reclamation costs are similar to those
borne by the Park Service. Class C cost estimates are referred to in the industry as “conceptual”
or “order-of-magnitude” estimates. Class C cost estimates are usually used for:

= Appraisal or Feasibility level studies
= Selection from among alternative designs
= Development of project scope and program

Additionally, a Class C estimate is a conceptual cost estimate based
similar construction. Class C cost estimates are usually prepare.dg

; urposes of this
-ation factor assigned by the Park
closest.Park Service managed area to

Service for the National Tall Grass Prairie Preserve,
Lovewell Reservotr.

C-1
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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
estlmates the economlc beneﬁts accruing from the changes to operations for comparmg to

benefits.

For purposes of this example, only the most dominant crop, '
modeled. The numbers used in the example are repres¢ntative, but will be:refined as the
study progresses. Further enhancements to the stud will b dlscussed at thefend of this

example.

METHODOLOGY

income, the net farm income i
“with project” condition.
benefits comes from pree

| e yie s;for varying water supply levels, several crops,
nt:soil types n Nebraska Included in the UNL

such as fertilizer, etc:are’met. The model includes factors for the type of irrigation
system used (e.g., w 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 irrigation
requirements.

D-1
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BENEF!IT ESTIMATION

The benefit analysis has to conform to National Economic Development (NED) standards
as published in “The Economic and Environmental Principles and Guidelines for Water
and Related Land Resources Implementation Studies” (Principles and Guidelines).
Therefore, normalized prices published by the USDA Economic Research Service
(USDA, ERS) were used to determine the change in gross revenues. Gross revenues on a
per-acre basis are calculated by multiplying yield per acre by price per bushel.

Variable costs of production were taken from farm budgets prepared by the University of
Nebraska. The only cost which is expected to change with yield is e harvesting cost.
Other production costs are assumed to not change. For exampl 1¢ same amount of
fertilizer will be applied to corn that produces 140 bushels as;will be pplied to 144-
bushel com. The only change is the amount of irrigation;_watér that has’been applied.
This same assumption applies to the cultural practices such as plowing, digki
cultivating and the management skills of the farm:

it'worth value by taking the
g it back to the present. The

The annual irrigation benefits are transformed into a-
annual benefit into the future 100 years and then disc
Fiscal year 2003 federal discount rate o

ts was to calculate the changes in yields.

The first step in determini ‘
was obtained from previously completed

To identify an appropria

nsas Bostwick ||

T PSR A L BTSN

K

Nebraska
Bostwick

iovT 2 e TR

Average

The simple average of irrigated yields for the two irrigation districts came to 153.4
bushels. The average irrigated yield is important in that this is the yield being obtained
by farmers given the current water supply. The maximum yield obtained over the
selected years was 166 bushels per acre.
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The maximum irrigated yield is an input 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 Nemede 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.

MT ble 2. _ Estlmated Y'

foﬁ

e Selected Water Supp

Baseline

calculated. The ized price of $2.25 was used. Total variable costs of
production (custom work, seed, fertilizer, chemicals) came to $135.54 per acre excluding
custom costs of harvest. Custom harvest costs that changed under the selected
alternatives came from a transportation charge of $0.13 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.

D-3
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Gross revenues from the analysis ranged from a low of $347.55 per acre to $362.58 per
acre. Net revenues per acre, after subtracting out all costs of production, ranged from

$191.93 to $206.09. The net revenues obtained from each alternative all had higher net
revenues than the Baseline Alternative. Alternatives F and G had the largest changes in

net revenue.

After finding the net revenues, or benefits, per acre, the total annual net benefits are
computed by multiplying the per-acre benefit by the total number of acres that will
receive a benefit. The total number of acres receiving benefits equal 65,435; of these,
22,935 are located in Nebraska and 42,500 acres are in Kansas. Therefore, the baseline
total annual benefits are $12,559,172 (net income of $191.93 times 65,435 acres). If this
amount of benefits accrue each year over the next 100 years and is th‘en* discounted back
to today’s dollars using a discount rate of 5.875 percent, the net p esent value will be

$213,064,200. If the same process is followed for each select
incremental change caused by the Alternative can be calcul ed
between the Baseline and the selected Alternative.

Table 4 shows the total benefits for the Baseline gpg?otﬁer Alternatives and the
incremental net present value of irrigation benefits; i

or each,

ernative.

ternative, the
king the difference

Alt |

Baseline
Alt A $ 214,703,193 $ 1,638,993
Alt B $ 217,056,592 $ 3,992,391
Alt C $ 218,566,319 $ 5,502,118
AltD $ 224,094,585 $ 11,030,384
AltE $ 224,727,338 $ 11,663,138
AltF $ 228,246,335 $ 15,182,134
Alt G $ 228,779,179 $ 15,714,979
Alt H $ 220,020,541 $ 6,956,341
$ 220,020,541 $ 6,956,341

Alternative F had the greatest water supply increase and the greatest benefits, followed by

Alternative G.
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Lower Republican River Appraisal Study
— Recreation

RECREATION FACILITY AVAILABILITY ANALYSIS —
LOVEWELL RESERVOIR

The recreation analysis at Lovewell Reservoir looks at the projected monthly availability
of recreation facilities for each alternative as compared to the baseline alterative. The

analysis was conducted in two iterations. The first iteration evaluated facility availability
assuming current conditions without proposed movement or extensions of recreational
facilities. The second iteration evaluated facility availability assumi
extension of recreation facilities.

A METHODOLOGY

Recreation facilities were separated into water-basediand water-mﬂuenced facilities.

’*the water, including facilities
Atilsovewell Reservoir, there are
»@ak Hill, and Highway 14), one

he ramp. Water levels below the low end or above the
in the ramp being unusable. This high and low end

exceeded.! Howe for-alternatives that involve raising Lovewell Dam (i.e.,
Alternatives D through'l), since it is assumed in this iteration of analysis that inundated
recreational facilities would be relocated or extended only the low end thresholds would
be relevant. The current high end thresholds would no longer a constraint.

Since the water-influenced facilities are land based, low end usability thresholds are not
applicable (i.e., low water levels do not preclude use). Given the land-based water-
influenced facilities would be available for all months and alternatives under the second
iteration analysis, these facilities are not discussed in the remainder of this section. Table
E-1 shows the availability thresholds used in the second iteration analysis.

" This is also true for the “dry” and “wet” hydrologic conditions as well. See Appendix E.
E-1
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able E-1.—Recreation Facility Usabili Thresholds for Lovewell Reservow

I Water-based Facmtles
Boat Ramps:
» Concessions Area 1583.0 N/A 1578.0
« Marina 1583.0 N/A 1579.0
« Cabin Area 1583.0 N/A 1579.0
 Oak Hill 1586.6 N/A 1582.5
» Highway 14 1586.6 N/A ‘ 1582.6
b. Lovewell marina 1583.0 1577.0
c. Lovewell swimming beach 1583.0 1573.0

wder aveééige dry, and wet conditions
Is to estimate monthly facﬂlty

through Septem en recreational act1v1ty is highest. Facility availability for each
alternative is‘also compared to therh aseline alternative to identify differences.

E4 m;“

B RE*S;’QLTS — WITHOUT MITIGATION ANALYSIS

This section presen “tesults of the without mitigation recreation facility availability
analysis. This is a short-term analysis since it doesn’t take into consideration possible
movement or extension of the facilities. Since it is unclear at this point which of the
proposed mitigation elements will actually be pursued, this analysis provides information
on the full spectrum of possible facility availability impacts.

The facility availability results are presented separately for the three hydrologic
conditions — average, dry, and wet.
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B.1 AVERAGE HYDROLOGIC CONDITIONS

The following section describes monthly recreation facility availability across

alternatives for average hydrologic conditions. Table E-2 presents the results of the
analysis for all alternatives for the May to September high use recreation season. A “yes”
implies the end of month water level falls within the facility’s usable range. Any
differences in facility availability between the baseline alternative and the “action”
alternatives are highlighted in bold and italics under each of the action alternatives.

Table E-2 Availability by Alternative under Average Hydrologic Conditions

Water Levels:

Boat Ramps:
« Concessions Area 1583 1578 No
« Marina 1583 1579 No
 Cabin Area 1583 15679 No
 Oak Hill 1586.6 1582.5 No.
» Highway 14 1586.6 1582.6 --No
Lovewell Marina

Boat Ramps:
es Yes No No No

« Concessions Area

» Marina Yes No No No

« Cabin Area Yes No No No
No No No No

» Oak Hill

Water Levels:

ter Levels:

Boat Ramps:
» Concessions Area 1578 Yes
* Marina 1583 1579 Yes
« Cabin Area 1583 1679 Yes
- Oak Hill 1586.6 1582.5 No
 Highway 14 1586.6 1582.6 No
Lovewell Marina 1583 1677 Yes
Lovewell Beach 1573

Boat Ramps:
» Concessions Area 1583 1578 Yes Yes No No No
» Marina 1583 1579 Yes Yes No. - No No
E-3
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 Cabin Area

+ Oak Hill v
* Highway 14 No No No No
Loveweli Marina Yes No No No
Lovewell Beach Yes Yes No Yes
T vowell1600t
Water Levels: | 1584.8 1584 9 | 1577.0 | 1573.0 | 1574.7
Boat Ramps:
* Concessions Area 1583 1578 . No No
* Marina 1583 1579 No No
» Cabin Area 1583 1579 No No
« Qak Hill 1586.6 1582.5 No No
* Highway 14 1586.6 1582.6 No No
Lovewell Marina 1583 1577 No No
Lovewell Beach 15683 1573

Boat Ramps:
» Concessions Area

* Marina No No
 Cabin Area No No
» Oak Hill No No
» Highway 14 No No
Lovewell Marina No No

Lovewell Beach

Boat Ramps
. Concessu )

Lovewell Marina

No

No

Lovewell Beach

Water Levels: | 1587.5
Boat Ramps:
~+ Concessions Area | 1583 1578 No No Yes No No
* Marina 1583 1579 No No Yes No No
» Cabin Area 1583 1579 No . No Yes No No
» Oak Hill 1586.6 1582.5 No No No No No
- Highway 14 1586.6 1582.6 No No No No No
Lovewell Marina 1583 1577 No No Yes No No
Lovewell Beach 1583 1573 No No Yes Yes Yes
E-4
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Water Levels:

Boat Ramps:
« Concessions Area 1583 1578 No No No No No
» Marina 1583 1579 No No No No No
* Cabin Area 1583 1579 No No No No No
» Oak Hill 1586.6 1682.5 Yes Yes No » No No
 Highway 14 1586.6 1582.6 Yes Yes No No No
Lovewell Marina 1583 1577

Water Levels:

Boat Ramps:
« Concessions Area 1583 1578 No
* Marina 1583 1579 No
« Cabin Area 1583 1579 No
« Qak Hill 1586.6 1582.5 No
 Highway 14 1586.6 1582.6 _No
Lovewell Marina 1583 1577 No
Lovewell Beach 1583 157 Yes Yes

f the five boat ramps are projected to be available on
through September. In addition, the high water ramps

of these unavailability cases are the result of low water levels. Note that Table E-2 only

presents facility availabi ity for the water-based facilities since the water-influenced
facilities (i.e., campgrounds, picnic areas, trailer sites, and cabins) are available across all
months and alternatives under average conditions.

B.1.2 ALTERNATIVE A - COURTLAND CANAL TO DESIGN CAPACITY,
WINTERIZE

Facility availability for this alternative, based on average hydrologic conditions, is the
same as the baseline alternative.
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B.1.3 ALTERNATIVE B - AUTOMATE, WINTERIZE COURTLAND CANAL

Facility availability for this alternative, based on average hydrologic conditions, is the
same as the baseline alternative.

B.1.4 ALTERNATIVE C - AUTOMATE, WINTERIZE, COURTLAND CANAL
To DESIGN CAPACITY

Facility availability for this alternative, based on average hydrologic conditions, is the
same as the baseline alternative.

B.1.5 ALTERNATIVE D - AUTOMATE, WINTERIZE C TLAND CANAL;

RAISE LOVEWELL 16,000 AF

(age during July and the
ng May and June.
is due to high water and July

as well as the marina and
June with the Oak Hill ra

This alternatlr;y&e follows ess txally the same pattern of facility availability as Alternative
D. The only diff the additional availability of the concessions area ramp in
July, this also re: tional gain in facility availability compared to the baseline

alternative.

B.1.7 ALTERNATIVE F - AUTOMATE, WINTERIZE COURTLAND CANAL,;
Raise LoveweLL 35,000 AF

None of the water-based facilities are expected to be available on average in May and
June, and only the beach is expected to be available on average in August and September.
Five of the seven water-based facilities are expected to be available on average in July,
with only the high water ramps showing as unavailable. Facility unavailability in May
and June is due to high water and July through September due to low water.

E-6
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Compared to the baseline alternative, additional facility unavailability occurs in May and
June for the concessions area ramps, marina ramp, cabin area ramp, marina, and beach.
Conversely, additional facility availability occurs in July for the concessions area ramps,
marina ramp, cabin area ramp, and marina and in August for the beach.

B.1.8 ALTERNATIVE G - AUTOMATE, WINTERIZE, COURTLAND CANAL
To DESIGN CAPACITY; RAISE LOVEWELL 35,000 AF

This alternative follows the same pattem of facility availability on average as
Alternative F.

Compared to the basehne alternative, addmonal f: ilability occurs in May'and
a ramp, marina, and beach.

e pattern of facility availability as Alternative
avallablhty of the marma n July and the

B.2 DRj HYDRO GIC CONDITIONS

The followmg Sectic bes monthly recreation facility availability across
alternatives for dry hydrologic conditions. Note that facility unavailability is less
significant under dry hydrologlc conditions compared to average conditions given that
dry conditions only occur 10 percent of the time. Table E-3 presents the results of the
analysis for all alternatives for the May to September high use recreation season.
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L
Water Levels: | 1575.1 | 1576.4 | 1571.7 | 1571.3 | 156713

Boat Ramps:
» Concessions Area | 1583 1578 No No No No
» Marina 1583 : 1579 No ‘No No No
» Cabin Area 1583 1579 No No No No
« Oak Hill . 1586.6 1582.5 No No No No
- Highway 14 1586.6 1582.6 No No No No
Lovewell Marina 1683 1677 No No No No

R A VS AR

1573 ' Yes Yes No No
anal to Design Capacity; Winterize): S
Water Levels: | 1577.2 | 1578.6 | 1571.7 | 1571.2

Boat Ramps:
« Concessions Area | 1583 1578 No No No
« Marina 1583 1679 No No No
« Cabin Area 1583 1579 No No No
 Oak Hill 1586.6 1582.5 " No No No
- Highway 14 1586.6 1582.6 No.#

Lovewell Marina 1583 1577

Lovewell Beach 1583 1573

[E3)/Alternative B (Automate; Winterize CourtlandiCanal):

Water Levels: | 1577 8

Boat Ramps:
» Concessions Area
» Marina

« Cabin Area Yes No No No
« Oak Hill No No No No
» Highway 14 No No No No

Lovewell Marina

Boat Ramps:

- Concessions Are No Yes No No No

+ Marina 411579 No Yes No No No

« Cabin Ar 14579 No Yes No No No

» Oak Hill* 15825 - No No No No No

» Highway 1 1582.6 No No No No No
Lovewell Marina ™ 1577 Yes Yes No No No
1573 Yes Yes No No No

iZ8 Courtland Canal JRaise Lovewsll 16,000/ AE):I 0 =
Water Levels: | 1577.8 | 1579.1 | 1571.7 | 15714 | 15714

Boat Ramps:
« Concessions Area 1583 1578 No Yes No No No
- Marina 1583 1579 No Yes No No No
« Cabin Area 1583 1579 No Yes No No No
« Oak Hill 1586.6 1582.5 No No No No No
- Highway 14 1586.6 1582.6 No No No No No
Lovewell Marina 1583 1577 Yes Yes No No No
Lovewell Beach 1583 1573 Yes Yes No No No

E-8

DNR 002350



R

[

T8)Aliernative GAUtGmate

terize

Boat Ramps:
« Concessions Area 1578
* Marina 1579
» Cabin Area 1579
» Oak Hill 15825
* Highway 14 1582.6
L ovewell Marina 1577
Lovewell Beach _ 1573 Yes
T “AlternativeiF/(Autom linterize:Courtland Canal;iRais
Water Levels:
Boat Ramps:
» Concessions Area 1578
* Marina 1579
» Cabin Area 1579
« Oak Hill 1582.5
» Highway 14 1582.6
Lovewell Marina 1577
Lovewell Beach 1573

“Courtland Canalito,

TCapacity; Raise

15714 |-

Water Levels:

1571.7

Boat Ramps:
» Concessions Area 1578 No No
* Marina 1579 No No
» Cabin Area 1579 No No
* Oak Hill No No
» Highway 14 No No
Lovewell Marina No No

Lovewell Beach

9] Alternative H (Raise Lovew

No

Boat Ramps:
» Concessions;
* Marina
« Cabin Area
* Oak Hill
* Highway 14

l.ovewell Marina

Lovewell Beac

. 10).Alternativel{(Cour Eﬁﬁﬁl?ﬁé"iﬂééigﬁ?icé'ﬁﬁ“éi&??%Rﬁ‘is
Water Levels:
Boat Ramps:
» Concessions Area 1578 No No No
* Marina 1579 No No No
» Cabin Area 1579 No No No
» Oak Hill 1582.5 No No No
* Highway 14 1582.6 No No No
Lovewell Marina 1577 No No No
Lovewell Beach 1573 No No No

Key: No = Facility Unavailable, Yes = Facility Available

Yes or No in Bold, ltalics, and Centered in Cell = different from baseline

E-9
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B.2.1 BASELINE ALTERNATIVE

Under dry conditions for the baseline alternative, all facilities are expected to be
unavailable due to low water except for the beach during May and June. Table E-3 only
presents facility availability for the water-based facilities since the water-influenced
facilities (i.e., campgrounds, picnic areas, trailer sites, and cabins) are available across all
months and alternatives under dry conditions.

B.2.2 ALTERNATIVE A - COURTLAND CANAL TO DESIGN CAPACITY,
WINTERIZE

Under dry conditions, this alternative is similar to the baseline altemg;_cjve except that
additional facility availability occurs in May and June with the marinaand in June with
the concessions area ramps.

B.2.3 ALTERNATIVE B - AUTOMATE, WINTE

eline alternative except that

Under dry conditions, this alternative is similar to the: €
with the marina and in June with

additional facility availability occurs in May and:

B.2.4  ALTERNATIVE C - AUTOM.
T0 DESIGN CAPACITY

Same as Alternative B.

- AUTOMATE, WINTERIZE, COURTLAND CANAL TO
ITY; RAISE LOVEWELL 16,000 AF

B.2.7 ALTERNATIVE F - AUTOMATE, WINTERIZE COURTLAND CANAL;
RAISE LOVEWELL 35,000 AF

Same as Alternative B except for the additional availability of the concessions area ramp
in May. The additional availability of the concessions area ramp in May also reflects a
gain compared to the baseline alternative.

E-10
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B.2.8 ALTERNATIVE G - AUTOMATE, WINTERIZE, COURTLAND CANAL
To DESIGN CAPACITY; RAISE LOVEWELL 35,000 AF '

Under dry conditions, this alternative is similar to the baseline alternative except that
additional facility availability occurs in May and June with the concessions area ramps,

marina ramp, cabin area ramp, and marina.

B.2.9 ALTERNATIVE H - RAISE LOVEWELL 16,000 AF

Same as baseline alternative.

B.2.10 ALTERNATIVE | - COURTLAND CANAL TO DESI
RAISE LOVEWELL 16,000 AF

Same as baseline alternative.

11578
1579 Yes Yes Yes No Yes
1579 Yes Yes Yes No Yes
» Oak Hill 1582.5 Yes Yes No No Yes
+ Highway 14 1582.6 Yes Yes No No Yes
Lovewell Marina 1577 Yes Yes Yes No Yes
Lovewell Beach 1573 Yes Yes Yes No Yes

T2)Alternative A|(Conriand Canalito Design Capacity, Winterize)
Water Levels: | 1582.6 | 1582.6

Boat Ramps:

» Concessions Area 1583 1578 Yes Yes Yes No Yes
« Marina 1583 1579 Yes Yes Yes No Yes
» Cabin Area 1583 1579 Yes Yes Yes No Yes
« Oak Hill 1586.6 1582.5 Yes Yes No No Yes
* Highway 14 1586.6 1582.6 Yes Yes No No Yes
Lovewell Marina 1583 1577 Yes Yes Yes No Yes
Lovewell Beach 1583 1573 Yes Yes Yes Yes Yes
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Water Levels: 1582.6 1582.6

Boat Ramps:

« Concessions Area 1583 1578

« Marina 1583 1579

« Cabin Area 1583 1579

« Oak Hill 1586.6 1582.5

» Highway 14 1586.6 1582.6
Lovewell Marina 1583 1577
Lovewell Beach 1583 1573

Water Levels '

Boat Ramps:
« Concessions Area
« Marina 1583 1578
» Cabin Area 1583 1579
» Oak Hill 1583 1579
» Highway 14 1586.6 1582.5 No Yes
1586.6 1582.6 " No Yes
Lovewell Marina 1583 1577 No Yes
Lovewell Beach Yes Yes
1577.1 1583.6
Boat Ramps:
« Concessions Area No No No
» Marina No No No
« Cabin Area No No No
» Oak Hill Yes No Yes
» Highway 14 Yes No Yes
L ovewell Marina No Yes No

Lovewell Beach

« Qak Hill No Yes No Yes
« Highway 14 No Yes No Yes
Lovewell Marina No No Yes No
L ovewell Beach No No Yes No
_7) Alternative land Canal; Raise Lovewell 35,000 AF): -
Water Levels: | 1592.0 1592 0 {1590.3 | 1583.2 | 1585.6
Boat Ramps:
« Concessions Area 1583 1578 No No No No No
* Marina 1583 1579 No No No No No
+ Cabin Area 1583 1579 No No No No No
» Oak Hill 1586.6 1582.5 No No No Yes Yes
» Highway 14 1586.6 1582.6 No No No Yes Yes
Lovewell Marina 1583 1577 No No No No No
Lovewell Beach 1583 1573 No No No No No
E-12
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Campgrounds:
» Willow 1590 n/a No No No Yes Yes
» Willow Utility 1595 n/a Yes Yes Yes Yes Yes
+ Cottonwood 1590 n/a No No No Yes Yes
» Cottonwood Utility 1595 n/a Yes Yes Yes Yes Yes
* Blue Bird 1590 n/a No No No Yes Yes
» Cedar Point 1590 n/a No No No Yes Yes
+ Cedar Point Utility 1595 n/a Yes Yes Yes Yes Yes
» Walleye Point 1590 n/a No No No Yes Yes
» Walleye Pt. Utility 1595 n/a Yes Yes Yes Yes Yes
Picnic Areas:
» Covered Shelters Yes Yes
Trailer Sites Yes Yes
Cabin Area

0007A

4 Water Levels:

. Water Levels: 1588.3
Boat Ramps:
» Concessions Area 1583 1578 No
* Marina 1583 1579 No
« Cabin Area 1583 1579 No No No
+ Oak Hill 1586.6 1582.5 No No No
» Highway 14 1586.6 1582.6 No No#" No
Lovewell Marina 1583 No No No
Lovewell Beach 1583 No No No
Campgrounds:
» Willow No Yes Yes
» Willow Utility Yes Yes Yes
« Cottonwood No Yes Yes
» Cottonwood Utility Yes Yes Yes
* Blue Bird No Yes Yes
 Cedar Point No Yes Yes
« Cedar Point Utility Yes Yes Yes Yes Yes
» Walleye Point No No No Yes Yes
i Yes
Yes
Yes
Yes

Boat Ramps: v
» Concessions Area “| 1583 1578 No No No No No
» Marina 1583 1579 No No No No No
 Cabin Area 1583 1579 No No No No No
« Oak Hill 1586.6 1582.5 No No Yes No Yes
« Highway 14 1586.6 1582.6 No No Yes No Yes
Lovewell Marina 1583 1577 No No No No No
Lovewell Beach 1583 15673 No No No Yes No
E-13
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Water Levels

Boat Ramps:

» Concessions Area 1583 1578 No No No Yes No

* Marina 1583 1579 No No No Yes No

» Cabin Area 1583 1579 No No No Yes No

 Oak Hill 1586.6 1582.5 No No Yes No Yes

* Highway 14 1586.6 1582.6 No No Yes No Yes
Lovewell Marina 1683 1577 No No No Yes No
Lovewell Beach 1583 1573 No No No Yes No
Key: No = Facility Unavailable, Yes = Facility Available

Yes or No in Bold, ltalics, and Centered in Cell = different from basellne

B.3.1 BASELINE ALTERNATIVE

pI‘O_] jected to be unavailable. In addltlon the high wat:er Oak Hill and nghw y:

ite bemg high water conditions, the
generally presents facility
r-influenced facilities (i.e.,

ble across most alternatives

unavailability of these facilities is due to low wate
. availability only for the water-based facilities since

B.3.4 ALTERNATVE C - AUTOMATE, WINTERIZE, COURTLAND CANAL
TO DESIGN CAPACITY

Under wet conditions, this alternative is similar to the baseline alternative except that
additional facility availability occurs in August at the beach.

B.3.5 ALTERNATIVE D - AUTOMATE, WINTERIZE COURTLAND CANAL;
RAISE LOVEWELL 16,000 AF

Facilities are generally unavailable under wet conditions for this alternative. Only the
high water Oak Hill and Highway 14 ramps are available during July and September, and

%
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the marina and beach in August. Facility unavailability in August is actually due to low
water, whereas unavailability in other months is due to high water.

Compared to the baseline alternative, additional unavailability occurs for all facilities
during May and June, and for the concessions area ramps, marina ramp, cabin area ramp,
marina, and beach during July and September. Conversely, the only additional facility
availability occurs in July for the high water Oak Hill and Highway 14 ramps, and in
August for the marina and beach.

B.3.6 ALTERNATIVE E - AUTOMATE, WINTERIZE, COURTLAND CANAL TO
DEesIGN CAPACITY; RAISE LOVEWELL 16,000 AF

t-for additional
cabin area ramp
 reflects a gain

Under wet conditions, this alternative is similar to alternative D exc
facility availability for the concessions area ramps, marina ram
during August. This additional facility avallablhty dunng Au ISt
compared to the baseline alternative.

B.3.7 ALTERNATIVE F - AUTOMATE, W
RAISE LOVEWELL 35,000 AF -

water-based facﬂmes duri
cabm area ramp,

Under wet conditions, all water-based facilities are expected to be unavailable across all
months due to high water. Facility unavailability is the same as Alternative F for the

water-influenced facilities.

Compared to the baseline alternative, additional facility unavailability occurs across all
water-based facilities during May, June, and September and the concessions area ramps,
marina ramp, cabin area ramp, marina, and beach during July. For the water-influenced
facilities, the facility unavailability noted above reflects a change from the baseline

alternative.

DNR 002357



B.3.9 ALTERNATIVE H - RAISE LOVEWELL 16,000 AF -

Under wet conditions, the facilities are generally unavailable except for the high water
Oak Hill and Highway 14 ramps during July and September, and the beach during
August. Facility unavailability is generally due to high water except for low water effects
in August.

Compared to the baseline alternative, additional facility unavailability occurs across all
water-based facilities during May and June and the concessions area ramps, marina ramp,
cabin area ramp, marina, and beach during July and September. Conversely, the only
additional facility availability occurs with the high water Oak Hill and Highway 14 ramps
in July and the beach in August.

B.3.10 ALTERNATIVE | - COURTLAND CANAL TO DESli \ CAPACITY;

RAISE LOVEWELL 16,000 AF

Under wet conditions, all the water-based facilities are ¢
May and June due to high water. In addition, the comcessmns area ramps, mar
cabin area ramp, marma and beach are expected. be unavallgble during JuIy and

Compared to the baseline alternative, ad:
facilities 1 n May and June and for the co

'tiggf'iON ANALYSIS

fithe with mitigation recreation facility availability
'tlgat on’assocnated with moving or extending recreation
unava11ab111ty stemming from high water conditions are

C.1 AVERAGE'HYDROLOGIC CONDITIONS

Table E-5 presents the results of the analysis for all alternatives for the May to September
high use recreation season. A “yes” implies the EOM water level falls within the
facility’s usable range. Any differences in facility availability between the baseline
alternative and the “action” alternatives are highlighted in bold and italics under each of
the action alternatives.

E-16
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Table E-5.—Facilit Avarlablll

1580.8

b 'Alternative under Average Hydrologic Conditions

Water Levels:

Water Levels: 1580.9 1572.2
Boat Ramps: .
» Concessions Area 1583 1578 Yes Yes No No No
* Marina 1583 1579 Yes Yes No No No
+» Cabin Area 1583 1579 Yes Yes No No No
» Oak Hill 1586.6 1582.5 No No No No
» Highway 14 1686.6 15682.6 No No No No
Lovewell Marina 1583 1577 Yes Yes No No
Lovewell Beach

Boat Ramps:
» Concessions Area 1583 1578 Yes No
* Marina 1583 1579 Yes No
- Cabin Area 1583 1579 Yes No
« Oak Hill 1586.6 1582.5 No ‘No
* Highway 14 1586.6 1582.6 No No
Lovewell Marina 1583 1577, No No
Lovewell Beach »

Boat Ramps:
» Concessions Area
« Marina

» Cabin Area

« Oak Hill

No
No
No

“*Water Levels:

Boat Ramps: .
» Concessions Area = 1583 1578 Yes Yes No No No
« Marina 1583 1579 Yes Yes No No No
* Cabin Area’ 1583 1579 Yes Yes No No No
» Oak Hill 1586.6 1582.5 No No No No No
+ Highway 14 1586.6 1582.6 No No No No No
Lovewell Marina 1583 1577 Yes Yes No No No
Lovewell Beach 1583 1573 Yes Yes Yes No Yes
E-17
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Water Levels:
Boat Ramps:
» Concessions Area NA 1578 Yes Yes No No No
» Marina NA 1579 Yes Yes No No No
» Cabin Area NA 1579 Yes Yes No No No
+ Oak Hill NA 1582.5 Yes Yes No No No
+ Highway 14 NA 1582.6 Yes Yes No No No
Lovewell Marina NA 1577 Yes Yes Yes No No
Loveweli Beach NA 1573 Yes Yes Yes Yes Yes

Water Levels:

Boat Ramps:
» Concessions Area NA 1578 Yes No
« Marina NA 1579 Yes No
» Cabin Area NA 1579 Yes No-
» Oak Hill NA 1582.5 Yes No
- Highway 14 : NA 1582.6 No
Lovewell Marina NA 1577 No
Lovewell Beach

R

A

Boat Ramps:

+ Concessions Area 1578

* Marina

» Cabin Area Yes

« Oak Hill Yes No No No

« Highway 14 Yes No No No
Lovewell Marina Yes Yes No No
Lovewell Beach

Alternative
i

Boat Ram;s?r =
» Concessions*
» Marina 1579 Yes Yes Yes No No
» Cabin Area 1579 Yes Yes Yes No No
» Oak Hill 1582.5 Yes Yes No No No
* Highway 14 NA 1582.6 Yes Yes No No No
Lovewell Marina NA 1577 Yes Yes Yes No No
Loveweli Beach NA 1573 Yes Yes Yes Yes Yes
E-18
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1574.6

1572.9

R
Water Levels: | 1583.6 | 1583.8 | 1576.6
Boat Ramps: '
» Concessions Area NA 1578 Yes Yes No No No
» Marina NA 1579 Yes Yes No No No
« Cabin Area NA 1579 Yes Yes No No No
» Oak Hill NA 1582.5 Yes Yes No No No
* Highway 14 NA 1582.6 Yes Yes No No No
Lovewell Marina NA 1577 Yes Yes No No No
Lovewell Beach 1573 . Yes Yes No Yes

Water Levels:

Boat Ramps:
» Concessions Area NA 1578 Yes No
* Marina NA 1579 Yes No
» Cabin Area NA 1579 Yes No
« Oak Hill NA 1582.5 Yes No
* Highway 14 NA 1582.6 No
Lovewell Marina NA 1577 Yes No
Lovewell Beach NA 1573 : . Yes Yes Yes

Baseline:

available on average during July through
e unavailable on average in August due

) interize Courtland Canal—Based on average hydrologic

Alternative :
' availability for this alternative is the same as the Baseline Alternative.

conditions, facil

Alternative C — Automate, Winterize, Courtland Canal to Design Capacity.—Based on
average hydrologic conditions, facility availability for this alternative is the same as the

Baseline Alternative.

Alternative D - Automate, Winterize Courtland Canal; Raise Lovewell 16,000 Ac-Ft.—
Compared to the Baseline Alternative, additional facility availability is expected to occur
on average as follows: Oak Hill and Highway 14 ramps in May and June; marina in July;

and the beach in August.

Alternative E - Automate, Winterize, Courtland Canal to Design Capacity, Raise
Lovewell 16,000 Ac-Ft—This alternative follows essentially the same pattern of facility
availability as Alternative D. The only difference lies in the additional availability of the

E-19
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concessions area ramp in July. This also reflects an additional gain in facility availability
compared to the baseline alternative. Total gain in facility availability compared to the
Baseline Alternative is as follows: concessions ramp in July; Oak Hill and Highway 14
ramps in May and June; marina in July; and the beach in August.

" Alternative F - Automate, Winterize Courtland Canal; Raise Lovewell 35,000 Ac-Ft.—

In addition to the gains made from the Baseline Alternative by Alternative E, Alternative
F also provides that the marina and cabin area boat ramps are available in August. The
total gain in facility availability compared to the Baseline Alternative is as follows:
concessions, marina, and cabin area ramps in July; Oak ill and Highway 14 ramps in May
and June; marina in July; and the beach in August.

Alternative G - Automate, Winterize, Courtland Canal to Design C ""q‘c}ity; Raise
Lovewell 35,000 Ac-Ft—This alternative provides the same gain. e as Alternative F.

gains relative to the Baseline Alternative, with the additior Ia
Hill and Highway 14 boat ramps during the months ofMa

Alternative I - Courtland Canal to Design Capacit
This alternative would provide the same gains ove
identified for Alternative D, namely the Oak Hill and H

June, the marina in July, and the beach mizAugust. A

less weight than the ave
percent of the tlme Since

_ L mnagys1s since dry conditions only occur about 10
ility availability problems under dry hydrologic
evels, and the mitigation addresses high water problems,

C.3 WET'HYDROLOGIC CONDITIONS

This section presents-facility availability based on the with mitigation scenario for wet
hydrologic conditions under each alternative. Results of this analysis should be given
less weight than the average conditions analysis since wet conditions only occur about 10
percent of the time.

Table E-6 presents the results of the facility availability analysis. Information is only
presented for the water-based facilities and not the land based water-influenced facilities.
The land based water-influenced facilities would be available across all months and
hydrologic conditions assuming facility mitigation. Low end thresholds are not relevant
for these facilities since they are land based and the proposed mitigation would move or
extend these facilities such that high water would no longer be a problem. Note that the
changes in facility availability for each alternative compared to the Baseline Alternative
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are all positive, suggesting increases in facility availability. By pursuing the mitigation,
under wet conditions, all of the additional facility unavailability compared to the Baseline
Alternative seen under the without mitigation scenario is eliminated.

Availability by Alternative under Wet H drollov ic Conditions

Table E-6.—Facili
: shol s - bil G

3l

Water Levels: | 1582.6 | 1582.6 1580.9 | 1572.0 1582.6

Boat Ramps:

» Concessions Area 1578

* Marina 1579

» Cabin Area 1579

» Oak Hill 1682.5

* Highway 14 1582.6
Lovewell Marina 1577
Lovewell Beach 1573

signiCaj

%2) Alternative A|(Courtiand: iCapaci
Water Levels:

Boat Ramps:

» Concessions Area | 1583 1578

* Marina 1583 1579

« Cabin‘Area - "1583 1579

 Oak Hill 1586.6 1582.5

+ Highway 14 1586.6 1582.6
Loveweli Marina 1583 1577
Lovewell Beach __J__1_583 1673

3)Alternative B [Automate, Winterize CourtlandiC

Water Lev'el‘-

Boat Ramps:
» Concessions Area | 1583
» Marina 1583
« Cabin Area 1583
* Oak Hill 1586.6
+ Highway 14

Lovewell Marina
Lovewell Beach :
7A) Alternative Ci(Automate, Wintet

Saurtland Canal t
ater Levels:

Boat Ramps:
» Concessions Area 1578 Yes
« Marina 1579 Yes
» Cabin Area 1579 Yes
+ Oak Hill 1582.5 Yes
» Highway 14 1582.6 Yes
-Lovewell Marina 1577 Yes

5y Alternative Di(Automate, Winterize Courtlan

Lovewell Beach 1583

Water Levels:

Boat Ramps: .
» Concessions Area | N/A 1578 Yes Yes Yes No Yes
* Marina N/A 1579 Yes Yes Yes No Yes
+ Cabin Area N/A 1579 Yes Yes Yes No Yes
 Oak Hill N/A 1582.5 Yes Yes Yes No Yes
» Highway 14 N/A 1582.6 Yes Yes Yes No Yes
Lovewell Marina N/A 1577 Yes Yes Yes Yes Yes
Lovewell Beach N/A 1573 Yes Yes Yes Yes Yes
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15874

o «Qm‘é‘ﬁth“% i

: 535”3 Oy

“1581 5

T1585.1

iCanal;Raiseiliovewell: 35,000 AE):

Water Levels
Boat Ramps:
« Concessions Area N/A 1578 Yes Yes Yes Yes Yes
* Marina N/A 1579 Yes Yes Yes Yes Yes
« Cabin Area N/A 1579 Yes Yes Yes Yes Yes
« Oak Hill N/A 1582.5 Yes Yes Yes No Yes
» Highway 14 N/A 1582.6 Yes Yes Yes No Yes
Lovewell Marina N/A 1577 Yes Yes Yes Yes Yes -
Lovewell Beach N/A 1573 Yes Yes Yes Yes Yes

Water Levels: | 1592.0 1592.0

Boat Ramps:

« Concessions Area N/A 1578 Yes

» Marina N/A 1579 Yes

« Cabin Area N/A 1579 Yes

= Oak Hill N/A 1582.5 Yes
* Highway 14 N/A 1582.6 Yes
Lovewell Marina N/A 1577 Yes

Lovewell Beach

1673

ter Levels:
Boat Ramps:
« Concessions Area N/A 1578 Yes Yes Yes
« Marina N/A Yes Yes Yes
« Cabin Area N/A Yes Yes Yes
« Oak Hill N/A Yes Yes Yes
» Highway 14 N/A Yes Yes Yes

Lovewell Marina N/A
L_ovey_yell Beach _ NIA
19)/Alternative Hi{Raise Lt

Boat Ramps:
« Concessions Area Yes Yes Yes No Yes
» Marina Yes Yes Yes No Yes
« Cabin Area Yes Yes Yes No Yes
» Oak Hill 2. Yes Yes Yes No Yes
» Highway 14 1582.6 Yes Yes Yes No Yes
Lovewell Marina 1577 Yes Yes Yes No Yes
Yes Yes Yes Yes
) iRaise Lovewell 16,000 AF
Water Levels: 1587.4 1587.4 1586.3 1581.1 1584.9
Boat Ramps: |
» Concessions Area N/A 1578 Yes Yes Yes Yes Yes
* Marina N/A 1579 Yes Yes Yes Yes Yes
* Cabin Area N/A 1579 Yes Yes Yes Yes Yes
« Oak Hill N/A 1582.5 Yes Yes Yes No Yes
» Highway 14 N/A 1582.6 Yes Yes Yes No Yes
Lovewell Marina N/A 1577 Yes Yes Yes Yes Yes
Lovewell Beach N/A 1573 Yes Yes Yes Yes Yes

Key: No = Facility Unavailable, Yes = Facility Available
Yes or No in Bold, Italics, and Centered in Cell = different from baseline
N/A = Not Applicable as it is assumed that facility will be moved to above high water line
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C.3.1 BASELINE ALTERNATIVE

Under wet conditions for the baseline alternative, all facilities are generally expected to
be available except during the month of August where all water-based facilities are
projected to be unavailable. In addition, the high water Oak Hill and Highway 14 ramps
are also expected to be unavailable during July. Despite being high water conditions, the
unavailability of these facilities is due to low water.

C.3.2 ALTERNATIVE A - COURTLAND CANAL TO DESIGN CAPACITY,
WINTERIZE

- AUTOMATE, WINTERIZE, COURTLAND CANAL TO
ITY; RAISE LOVEWELL 16,000 AF

Compared to the Baseline Alternative, additional facility availability occurs for the

concessions area, marina, and cabin area ramps in August; the Oak Hill and Highway 14
ramps in July; and the marina and beach in August.

C.3.7 ALTERNATIVE F - AUTOMATE, WINTERIZE COURTLAND CANAL;
RAISE LOVEWELL 35,000 AF

Compared to the Baseline Alternative, additional facility availability occurs in August for
all water-based facilities, and in July for the Oak Hill and Highway 14 ramps.
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C.3.8 ALTERNATIVE G - AUTOMATE, WINTERIZE, COURTLAND CANAL
T0 DESIGN CAPACITY; RAISE LOVEWELL 35,000 AF

Compared to the Baseline Alternative, additional facility availability occurs in August for

all water-based facilities, and in July for the Oak Hill and Highway 14 ramps (same as
Alternative F).

C.3.9 ALTERNATIVE H - RAISE LOVEWELL 16,000 AF

Compared to the Baseline Alternative, additional facility availability occurs for the Oak
Hill and Highway 14 ramps in July; and the beach in August.

C.3.10 ALTERNATIVE | - COURTLAND CANAL TO DES|
RAISE LOVEWELL 16,000 AF

E-24
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CHAPTER |

PURPOSE AND SCOPE

| DEFINITION

This plan of study (POS) for the feasibility study defines the planning approach, activities to be
accomplished, schedule, and associated costs that the Federal Governmént-and the local

predetermined outcomejifiore or less costs and time may be required to accomplish
reformulation and evaluations of the alternatives. Changes in scope will occur as the technical
picture unfolds. With clear descriptions of the scopes and assumptions outlined in the POS,

deviations are easier to identify and manage.

The POS is a basis for the review and evaluation of the Planning Report/EIS. It will be used as
the basis to determine if the draft has been developed in accordance with established procedures
and previous agreements and understandings of Reclamation and the sponsors into the scope,
critical assumptions, methodologies, and level of detail. Review of the draft report will be to
ensure that the study has been developed consistent with these agreements and understandings
with the objective of providing early assurance that a recommended project can be supported by
higher authorities in the Administration, by the project sponsor and by the Congress.

E-3
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DRAFT— PLAN OF STUDY
LOWER REPUBLICAN RIVER BASIN—FEASIBILTY STUDY

Lastly, the POS is a study management tool. It includes scopes of work that are used for
allocating funds and managing the schedule by the study manager. It forms the basis for
identifying commitments to the non-Federal sponsor and serves as a basis for performance
measurement.

This POS is comprised of the following chapters:

F-4

SUMMARY OF POS CONTENTS

Chapter I — Purpose and Scope

This chapter includes the definition of the POS and a,si

Chapter II — Appraisal Study Summary.

isal study and the plan
ted in January 2003. The Chapter
process to be followed and the

This chapter is an overview of the key ﬁndinés
formulation rationale. The appraisal study was co
also 1dent1ﬁes feasibility study assumptlons the pla

S
orgamzatlonal r ~pon31b111t1es for conducting the activities and a table of work task costs.

Chapter V — Quality Management.

This chapter addresses quality management and lists the members of the study team and
the independent review team.

Chapter VI — Procedures and Criteria.

This chapter identifies references to the Reclamation Manual and other guidance that
coversthe planning process and reporting procedures.
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DRAFT— PLAN OF STUDY
LOWER REPUBLICAN RIVER BASIN—FEASIBILTY STUDY

LIST OF ENCLOSURES

Enclosure A
Enclosure B
Enclosure C
Enclosure D
Enclosure E
Enclosure F

Enclosure G

Study Area Map
Milestones
Scopes of Work

Quality Management Certification

List of Acronyms"
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CHAPTER Il

APPRAISAL STUDY SUMMARY

|  LOWER REPUBLICAN RIVER BASIN APPRAISAL STUDY

The appraisal study was completed by Reclamation in cooperation w1th the States of Kansas and
Nebraska. The draft executive summary of the study follows: :

GENERAL

The study area for this appraisal report is the Lower Re
County Dam in south central Nebraska to Clay Cente
Milford Reservoir in north central Kansas. Included’it

to Kansas. Projects that divert water above Hze
Repubhcan River Compact In 1984 Kansas e

In May, 1998, the State A_V‘_,lzansas filed a motion with the U.S. Supreme Court (Court) alleging
the States of Nebraska and Colorado were violating the Republican River Compact. The case
was given to a Special Master and Colorado, Kansas, and Nebraska (States) entered into
negotiations for settlement. Representatives of the United States were involved in the
negotiations. On May 19, 2003 the Court approved the Final Settlement Stipulation (FSS)
entered into by the States. The Supreme Court accepted the Special Master’s Final Report on

October 20, 2003.
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DRAFT— PLAN OF STUDY
LOWER REPUBLICAN RIVER BASIN—FEASIBILTY STUDY

The FSS addressed the need for system improvements in the Republican River Basin. In Section
IV.E of the FSS it states: “The States agree to pursue in good faith, and in collaboration with the
United States, system improvements in the Basin, including measures to improve the ability to
utilize the water supply below Hardy, Nebraska on the main stem.” Also in Section V.A its
states: “Kansas and Nebraska, in collaboration with the United States agree to take actions to
minimize the bypass flows at Superior-Courtland diversion Dam.”

During the negotiations for settlement, a Value Study Report was completed and the Republican
River Compact Commissioners recommended the following proposals bé,studied and analyzed:

DEVELOPMENT OF ALTERN IQ!
odic flooding, periods of excess

wick Division includes two irrigation districts,
braska with service available for

22,935 acres and Kansas Bost éa“ﬁg%lemct No. 2 with service available for 42,500
acres. Due to altered hydrologic:condi ions Within the entire Republican Basin, these districts
yater deliveﬁﬁ‘g‘gs}mrtages. The existing project facilities for the Bostwick
as ar@*’?“%_’ﬁnroximately 50 years old. The problems associated with
changed hydrologic conditions require better utilization of the

S o . .
¢are opportunities to improve the efficient use and overall

States to comply withith s:{ompact settlement provisions or supply waters for supplementing
flows to meet established MDS flows. T

Nine alternatives were formulated using the recommended proposals provided by the Compact
Commissioners. An operation study simulating reservoir conditions and streamflow at different
locations in the basin was completed for the baseline condition and each alternative. Study
results indicate additional water can be made available for storage in Lovewell Reservoir. The

* storage of this additional water could also be considered in other possible downstream facilities
such as the Beaver Creek or Jamestown Wildlife Management Area sites. Because of the
operations model limitations, the hydrology analyses modeled the operation of the system for
each alternative with the intent to maximize irrigation benefits. Additional hydrological analyses
to model system operation which emphasized other potential resource needs, such as MDS, were
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DRAFT— PLAN OF STUDY
LOWER REPUBLICAN RIVER BASIN—FEASIBILTY STUDY

not performed at this time. As a result, only irrigation benefits have been quantitatively
estimated. Allocation of water to provide MDS benefits would reduce the water available to

provide irrigation benefits.

RESULTS FROM STUDY

The irrigation benefits accruing from the changes in operations associated with each alternative
were estimated and the benefits were then compared to project costs. At,this time, the
alternatives which involve Lovewell Reservoir enlargements along with‘atitomating and
winterizing the Courtland Canal appear to be the most viable. The ¢ argement alternatives
could also, potentially, increase the recreational use at Lovewell Reser
environmental impacts associated with each alternative. If furth‘ stud sjare conducted, the
NEPA documents will identify the full scope of the env1r0nnienta1 impacts ass ciated with each

alternative.

tives. Four of the alternatives
i¢ alternatives ranged from

0.13t04.2.

FINDINGS

Reclamation has been invol
contracts to provide water's
irrigation districts have experiel
supplies and it is a
will periodically;be |
supplies in theflzower Republi an RJVG Basm are not being fully utlhzed With improvements
in the existings S
managed to allev
support for further
further Federal part1c1p ati

_ 1gat10n districts have recently been renewed. The
gni it:water delivery shortages due to decreasing water
e shortages will contmue to occur. In addition, streamflows

lie potential viability of some alternatives, there is justification for
a feasibility study.

The POS assumes that Reclamation is directed by Congress to conduct the study and therefore
that there is a Federal (Reclamation) interest in participating in a cost-shared feasibility study for
providing water supply improvements in the Lower Republican River Basin Area.

« Planning Objectives and Constraints — (To be completed later)

» Feasibility Study Authority-Draft legislation. On October 2, 2003, Congressman
Tom Osborne (NE) introduced H.R. 3241 and was referred to the Committee on
Resources, “ To authorize the Secretary of Interior to conduct a study to determine
the feasibility of implementing a water supply and conservation project to improve

DNR 002374
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water supply reliability, increase the capacity of water storage, and improve water
management efficiency in the Republican River Basin between Harlan County Lake
in Nebraska and Milford Lake in Kansas”

I LOCATION OF STUDY, NON-FEDERAL SPONSOR AND
CONGRESSIONAL DISTRICTS

Based on the draft authorizing legislation, the study area is located in th{ég&epublican River
Basin between Harlan County Lake in Nebraska and Milford Lake inKansas.

ansas and Nebraska.

The non-Federal sponsors for the feasibility of the study are the:;%fgates:o

Ty

cts:

« 3" District, NE — Tom Osborne

o st District, KS — Jerry Moran

Il PRIOR REPORTS

Many reports and studies were completed during;the development of the Lower Republican
Basin over the last sixty years. Some ofithe more significant reports are listed. The reports will
g6 of the feasibility study. The goal will be to draw key
asibilityzstudy, such as problems and opportunities,

ublic concerns, measures to address identified planning
conclu$ions from the preliminary screening and establishment of
' ithe reviews will analyze preliminary plans as well as the

s asibility study and will include an analysis of resource agency
views and concerns

e Bostwick Divmgn, Nebraska-Kansas, Volume 1, Parts 1, 2, 3, and 4, Definite Plan
Report (DPR), June 1953, USBR, Region 7, Denver, Colorado.

. Bostwick Division, Nebraska-Kansas, Volume 1, Supplement, General Plan of
Development, Definite Plan Report (DPR), April 1956 by USBR, Region 7, Denver,
Colorado.

'« Resource Management Assessment, Republican River Basin, Water Service Contract
Renewal, Bureau of Reclamation, Great Plains Rggion, July 1996

DNR 002375
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« Republican River Basin Flows; Flows Adjusted to 1993 Level Basin Development,
prepared by Lane, Norval, & Weghorst in the Flood Hydrology Group, USBR,
Technical Service Center, Denver, Colorado, October 1995.

o Repayment and Long-Term Water Service Contract Renewals for the Republican
River Basin, Nebraska and Kansas.

e Technical Assistance to States (TATS) Study, Lower’ Repubhcan River, Kansas,
Water Augmentation Analysis, USBR, May 2002.

o Value Study Report, Proposals for More Efficient Manag
River Water Supplies, USBR, Technical Service Ce; 1y D

December 17, 2002.
« Final Settlement Stipulation, Supreme Court of:
Nebraska and Colorado, December 15, 2002

q sis for Comprehensive Facility
Review, Lovewell Dam, USBR, Techmcal Servi enter, Denver, Colorado, May
2003.

» Republican River Basin Report 0
Natural Resources, May 20 2003.

States’of Nebraska and Kansas will be required to provide
ibility study. The sponsors are also aware of the cost sharing

of the cost sharing is in d as Enclosure XX (to be inserted later).

V  ASSUMPTIONS AND EXCEPTIONS

The following assumptions will provide a basis for the feasibility study which will be revisited at

 the initiation of the study:

» Without Project Condition. The planning horizon is anticipated to be year 2040. The
team will verify previous analyses and reports, including but not limited to water

supply needs.

DNR 002376
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o Study Area. Assume that the Act directs Reclamation to conduct a study for meeting
the water supply needs in the Lower Republic Basin between Harlan County Lake in
Nebraska and Milford Reservoir in Kansas.

« Safety of Dams (SOD) Activities. Potential dam safety issues associated with the
* Lovewell Dam enlargement proposals were analyzed during the Appraisal Study. A
Flood Frequency Analysis was completed and developed flood peaks and volumes for
floods up to a 10,000 year event. The floods were routed for the existing reservoir
conditions and for the two enlarged reservoir conditions. Rontings of the 10,000 year
event indicate very little difference in available freeboard for:the existing and
modified reservoir conditions. A risk assessment to dociiTient existing versus

‘impacted by the
failure modes associated with
ertopping failure modes.

d risks associated with the
ation guidelines for pursuing

enlargement including risks associated with seepage:
higher reservmr water surfaces as well as risks assomat

modifications, even when the increased risk :
Dam Safety risk reduction actions.

studi?‘;mhonzmg le slation, the Economic and Environmental Principles and
» ey and Related Land Resources Implementatzon Studzes (P&G)

Reclamation’ Manual. No exceptions to established guidance and policy have been
identified.

VI POTENTIAL ISSUES AFFECTING INITIATION OF FEASIBILITY
STUDY

Continuation of this study into the cost-shared feasibility study is contingent upon an
authorization and appropriation from Congress and an executed FSCA (cooperative agreement).

DNR 002377



[

———
U

DRAFT— PLAN OF STUDY
LOWER REPUBLICAN RIVER BASIN—FEASIBILTY STUDY

VIl THE PLANNING PROCESS IN THE FEASIBILITY STUDY

Principles and Guidelines. The feasibility study will be conducted according to the
P&G. Formulation and evaluation of alternatives will follow Reclamation policy and
procedures for implementing NEPA and other applicable Federal rules and
regulations. The overall Federal objective for such planning is to contribute to
national economic development consistent with protecting the Nation’s environment.
The preliminary Table of Contents for the Lower Repubhcal ,R'iver Basin Feasibility

Study is provided as Enclosure F.

Plan Formulation. Alternatives, including potentlally iable ‘a rnatlves identified in
the Appraisal Study and other studies, will be formulated in a sys ematic manner to

ensure that a full range of reasonable alternatives are identified andgya
address problems, take advantage of oppo

lities, meet planning obj%ctives and

er studies will be rev1ewed and
1ewer technology or experiences

g‘arison. Each identified alternative plan will be tested against
ne viability. The criteria are completeness (the extent to which
1ts 1 investments or action to ensure realization of planned effects);
effectiveness’ xtent to which a plan alleviates specified problems); efficiency
(the extent to which a plan is responsive to the most cost-effective means of
alleviating specified problems while being consistent with protecting the Nation’s
environment); and acceptability (the plan is workable with respect to State, Tribal,
and local entities and the public and is compatible with existing laws, regulations, and
public policies). After viable alternatives are formulated they will be evaluated,
compared, and displayed in up to four-accounts, e.g. national economic development
(NED), environmental quality (EQ), regional economic development (RED) and
other social effects (OSE).

F-13
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o Level of Detail. The engineering and related technical aspects of the feasibility study
will be developed to the level that will provide a reliable project schedule and cost
estimate which will support the appropriation ceiling to be established by the
authorizing legislation. The data gathered to develop feasibility estimates, e.g.,
implementation costs, is therefore confined to the minimum reasonably required to
support this level of detail with reasonable contingency factors and is not of sufficient
detail to support specifications for construction designs.

These implementation costs include the post authorization planning and de51gn costs,
construction costs, constructlon contingency costs, and operatlons max tenance and replacement

ting is deemed necessary, it will
se of cost. Any additional

F-14
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CHAPTER Il

SUMMARY SCOPES OF WORK

MILESTONES

Seven milestones are identified for the study, as follows:

F1 Initiate Study

F2 Complete Public Workshops/Scoping

F3 Preliminary Formulation Scoping Meeting
F4 Alternative Formulation Meeting (Compl
F5 Complete Public Review

F6 Final Planning Report/EIS to Réf )

F7 ROD Signed by Commissioner

il  WORK TASKS

eparate pro%ﬁcts that go into the feasibility documentation
separable elements of the activities that are keyed to

Engineering and Pesign Analysis and Report

Socioeconomic Studies and Report

Real Property Studies and Report
Environmental Studies and Report

Fish and Wildlife Coordination Act Report

Cultural Resource Studies and Report

F-15
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Public Involvement Process
Project Management

Review Team

Il SUMMARIZED SCOPES OF WORK

erformed under each parent task to
problems, opportunities, planning

in-stream flows, etc.

b. Water Rights

¢. Compacts

d. Environmental and Recreation (water quality, in-stream flows, flat-water
recreation)

B. Engineering and Design Analysis and Report. $X

F-16

s*(reservoir yield, storage allocations, return flow and storage, exchanges,
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1. Future Without (No Action) —

2. Future With — Engineering involvement in support the feasibility study includes
designs and cost estimates for plan formulation, planning/VE studies for alternative
sites and for the recommended plan. Engineering and design will be conducted to
determine reasonable and comparable costs for the alternatives. When a recommended
plan is identified, additional work will be conducted to improve the design and
accuracy of the feasibility cost estimate and schedule.

C. Socioeconomic Studies and Report. $X

1. Future Without (No Action) — In addition to review of‘exist
reports, an analysis of recreation (flat-water and in-stréam) wi

e

/d"evaluated to m ¢! identified needs
ch as I}IED, RED, EQ‘and OSE.

2. Future With — Alternatives will be developed

reports, an analysis of the existir
easement lines for Lovewell Res

2. Future With — Activities will be un
property acquisitions,

relating 1o iciinvolvement and report (Planning Report/EIS) preparation.
F. Fish and Wildlife Coordination Act Report. $X

1. Future Without (No Action) — In addition to review of existing information and
reports, the USFWS will identify issues relating to wetland habitat, associated riparian
and upland wildlife values at Lovewell Reservoir, and the Jamestown Site and overall

water quality in the study area.

2. Future With — Activities will be undertaken relating to the study’s alternatives, which
will include loss of wetlands habitats, loss of associated riparian and upland wildlife
habitats, effects on fisheries and effects on water quality.

F-17
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G. Cultural Resource Studies and Report. $X

1. Future Without (No Action) — In addition to review of existing information and
reports, a description of the No Action condition will be prepared from a cultural
resources perspective at Lovewell Reservoir and the Jamestown Site.

2. Future With — During plan formulation, literature searches will be conducted at all of
the sites to determine reasonable and comparable cultural resource impacts and costs
for the alternatives. This will include potential construction and operational impacts of
alternatives including land acquisition, utility, road and recr ati on area relocation,
borrow areas, etc. When a recommended plan is identifiedi’extensive fieldwork will be
conducted and a detailed resource inventory developed:which will be important for
signing a MOA or Programmatic Agreement with SH};O and/ndian tribes. The
feasibility report will also describe activities and thdicate the cost:for additional
surveys, mitigation and related activities to be;¢onducted in the “advance planning/final
design” phase for the recommended plan. :

H. Public Involvement Process. $X

lement a process to involve the

The public mvolvement spec1ahst w111 plan develop an
T supply needs in the study area in

1dent1fy1ng 1mportant contacts,.developing d;prox
‘ aintaining public communications (medla releases,

and media management), preparing executive
:_.pubhc distribution and mformanon and other

J. Review Team. $X

This item includes “peer review” activities as described in Chapter V for an independent
review team assumed to be comprised of members representing D-5000, D-8000, GPRO,
NKAO and the Field Solicitor’s Office.

F-18
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CHAPTER IV

SCHEDULE, ORGANIZATIONAL RESPONSIBILITIES
AND COST SUMMARY

i STUDY SCHEDULE

chart for the feasibility study.

Il ORGANIZATIONAL RESPONSIB

t Manager and first line
nal Office, Technical Service

Sponsor Other

NE/KS 7?7

NKAO/GP

- USFWS

NKAO

Public Involvement Processft NKAO NE/KS

Project Management NKAO

Review Team - D-5000
D-8000
GPRO NE/KS
NKAO
SOL

F-19
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Il FUNDING CONSTRAINTS

Funding for the first and subsequent years of the feasibility study is assumed to be
unconstrained. The schedule indicates an optimum schedule based upon unconstrained funding.

The feasibility cost estimate is based upon a summation
individual parent tasks in detailed scopes of work that are ded in Enclosure C. Study cost
estimates include allowances for inflation byiusing a 5 percentifactor. Before 1ndex1ng for
inflation, the total study cost is $X and afteriapplyi
cost is $X.

Vi COSTSJ

The non-Fed sponsor musi ontrnbute 50 percent of the cost of the study and the distribution
of the Federa an'd d.non- —Federal:costs is as shown in the following table. Nebraska and Kansas
have agreed to equ" ly share the non-Federal cost share portion with either cash or in-kind

services.

F-20
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NE KS
Description TotaI$Cost l-;e:setrgl In-Kind or In-Kind or
Cash $ Cash $

Hydrology Studies and Report

Engineering Design Analysis and Report

Socioeconomic Studies and Report

Real Property Studies and Report

Environmental Studies and Report

FWCA Report

Cuiltural Resource Studies and Report

Public Involvement Documents

Project Management

Review Team

SUBTOTAL

5% for inflation

Contingencies @ 10% of above

TOTAL (rounded)

F-21
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CHAPTERV

QUALITY MANAGEMENT

| QUALITY MANAGEMENT OBJECTIVE

The quality management objective is to ensure that a high-quality feasibility study is undertaken
encompassing all aspects of its development, including planning, enginéering, hydrology and
other technical as well as policy and legal considerations. Quality management will be
undertaken via a quality control (QC) process and a quality assurane (@A) process to achieve a
feasibility report, NEPA document and services that meet or exceed custotner requirements and

are consistent with Reclamation policies, rules and regulatjens:

For QC, the interdisciplinary planning team will unde e the study, at key junéﬁires functional
_supervisors will perform a check and an independent re
addition, work performed by TSC team members will u

process.

For QA, the Regional Planning Coordinator will assure:
incorporated into the POS (see Enclosure D). ‘During dy, the Area Manager will certify

e .
ews” and reviews conducted by the

ccomplishingzpolicy and technical review will begin with study initiation and
will proceed throughout the study. Reviews will be accomplished prior to the release of
materials to other tudy team members or integrated into the overall study process. All of the
products of the tasksli§ ‘the detailed scopes of work will be subject to review. Costs for
performing “checking” and TSC “peer review” are included in the cost estimates for each
discipline while costs for the independent review team are accounted for separately.

Review and comment will occur prior to two major milestone meetings in the planning process,
e.g., milestones F3 and F4, so that the results can be relied upon in setting the course for further
study. The independent review team will participate at each of these milestone meetings with
the study team. Since this quality control will have occurred prior to each milestone meeting,
meetings are free to address critical outstanding issues and set direction for the next step of the
study since a firm technical and policy basis for making decisions will have already been
established.

F-22
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Il PROCESS AND SCHEDULE

“Check” and TSC Peer Review Protocol—Functional supervisors in the Area Office and
Regional Office will “check” work products throughout the study to confirm the proper selection
and application of established criteria, regulations, laws, codes, principles and professional
procedures to ensure a quality product. Review will also confirm the constructability and
effectiveness of the product and the utilization of clearly justified and valid assumptions and
methodologies. TSC disciplines will utilize the standard “peer review’}jprocess developed and

implemented by TSC several years ago.

GPRO, NKAO, and the Field Sohc1tor s Office. Revi
furnished in advance of milestone F3 (Preliminary Fo

established Ré
resolved in th
procedures or whergjjudgm
report is in the Regional:Of

plays a substantial role. Lastly, it will minimize the time that the
before transmittal to the Commissioner.

To aid functional supervisors and reviewers, a checklist is provided as Enclosure G.

F-23
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DRAFT— PLAN OF STUDY
LOWER REPUBLICAN RIVER BASIN—FEASIBILTY STUDY

Organization/Function

Name/Title

Address

Phone/e-mail

Organization/Function

Phone/e-mail

D-5000

D-8000

GPRO

NKAO

SOL

Vi

The Regional Planning Coordinator has certified that the review process for the study has been
adequately described and incorporated into this POS. The signed certification is included as

Enclosure D.

ERTIFICATION

VIl FEASIBILITY STUDY QUALITY CERTIFICATION

The documentation produced during the review process (“checking”, TSC “peer review” and
independent review team) will be included with the submission of the Planning Report/EIS to the
Regional Director. The documentation will be accompanied by a certification signed by the
Area Manager indicating that the review process has been completed according to the POS and

F-24
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that all technical, policy and.legal issues have been resolved. The Regional Director will

similarly certify the entire final Planning Report/EIS upon submittal to the Commissioner.

F-25
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CHAPTER VI

PROCEDURES AND CRITERIA

| EvVOLUTION OF THE POS

The POS describes all activities through the signing of the ROD by the Commissioner. As the
POS is based primarily on existing information, it will be subject to sc changes as the

technical picture unfolds. This POS will be reviewed at the initiatio e study and additional
ility study, the current

.of the study, will be

addressed at each of the milestone meetings.

THE PLANNING PROCESS

F-27
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LIST OF ENCLOSURES

F-28

Enclosure A
Enclosure B
Enclosure C
Enclosure D
Enclosure E
Enclosure F

Enclosure G

Study Area Map
Milestones

Scopes of Work

Quality Management Certification
List of Acronyms
Preliminary Table of Contents

Review Checklist
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MILESTONE NAME DESCRIPTION

Initiate Study Milestone F1
This 1s the date Reclamation receives study funds.

Final Public Workshop/Scoping Meeting  Milestone F2 ‘
This 1s the final public workshops/scoping meeting

to inform the public and obtain input, public
opinions and fulfill scoping'requirements for NEPA

purposes.

Preliminary Formulation Scoping Meeting Mllestone F3

Alternative Formulation Meeting

the study team, the independent review team and
the sponsor, final plans will be evaluated and
-consensus reached that the evaluations are adequate
to'recommend a plan. The primary goal is to
identify and resolve any concerns that would
otherwise delay the approval of the draft report.
The meeting will also address actions required to
prepare and release the draft report.

Milestone F5

This milestone is the conclusion of field level
coordination of the draft Planning Report/EIS
including review by the public and the independent

review team.

Public Review

F-35
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Final Planning Report/EIS to RD Milestone F6
Date of submittal of final report package to GP
Region including technical and legal certifications,
compliance memoranda and other required
documentation.

ROD or FONSI Signed Milestone F7
Date of the signature. This!
completion of the feasibi

F-36
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DRAFT— PLAN OF STUDY -

HYDROLOGY STUDIES AND REPORT

Issues & CONCERNS TO BE ADDRESSED

Determine extent of the existing hydrologic studies and address additional model development
requirements.

A.

Project Operations

1. Yield of the Project
2. Storage Allocations
3. Exchanges

Project Water Rights
Compact Obligations

Environmental Issues

1. Affects to water quality

A. Instream flows

Task

Unit (Days)

Cost

Review Exist Doc.*

Rerun Model

Evaluate Results

Totals

*can be concurrent

F-39
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I ENGINEERING AND DESIGN ANALYSIS AND REPORT

Staff day estimates, estimated cost, and involved TSC codes are shown on the following table:

TSC Code

Staff Days

L1

L2

L3

Labor

Non
Labor

Total

D-8312 (Geotechnical Engineering)

D-8130 (Spillways and Concrete
Dams)

D- 8170 (Specs & Estimates)

D-8320 (Geology)

D-8350 (Technicians)

D-8140 (Roads)

Totals

CRB (Consultant Review Board)

Grand Total

Lovewell Reservoir Enlargemen

SUMMARY OF DAM SAFETY.

1. Feasibility Estimates

Staff Days

L1

L2

L3

Labor

Non
Labor

Total

D-8010

D-8110

D-8130

D-8160

D-8170

D-8311

D-8312

CRB

F-40
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TSC Code Staff Days Labor L':zgr Total
L1 L2 L3
Total
VALUE ENGINEERING (VE) PLANNING STUDIES
Task Member (code) Staff Day Cost Task Cost
Team Lead

(Preparation)

Team Lead
(Value Study)

Team Lead
(Report)

Report

Team Support

Team Member

Team Member

Team Member

Team Member

Team Member

Team Member

Team Member

Team Member

Team Memb

Team Member:

Review, Inciden

Liaison

:|*"Non-Labor

Travel

Total Value Study

Cost

F-41
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Each of the VE studies would be reviewed by a technical TSC team and a consulting
review board (CRB). The review costs for a single VE study is as follows:

Group Total SD Labor Non Labor Total

D8010

D8130

D8160

D8170

D8300

D8320

CRB

Total

STUDY ELEMENTS:

F-42

Problems and needs

Task:

nal EconomiciDevelopment evaluation of alternatives involves a comparison of
sts of the pro? Sed plan against the cost of the next most likely alternative to be
implemenited in theiabsence of the proposed NED development. The cost of
implementing themext most likely alternative becomes the measure of M&I benefit.
Therefore, the measure of economic benefit will require engineering studies to
determine the costs of the alternative(s). Some of these were scoped in phase II of the
storage committee’s analysis. Reclamation will have to review these for adequacy.

Task: Review analysis of storage alternatives and assess whether they are of
sufficient detail to permit use for the most likely alternative.
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2. Regional Economic Analysis will look at the impacts of the different alternatives
from a regional perspective. The Region will necessarily include areas within the
district but may include others further downstream if the potential impacts from the
proposed plans may change economic activity significantly in downstream areas. This
also provides input in to the social analysis in terms of jobs and other economic shifts

that have social implications.
Task: Develop regional economic model, analyze alternatives.
Other social effects: Social analysis will identify social impacts of changg s engendered by the

plans. These can be shifts in population, industry, jobs, and other socidlimpacts. Social analysis
will also have input to the acceptability alternatives. The NEPA compliance documents require

social analysis

Task Staff Days

A. Review needs assessment

B1. Review analysis of storage alternatives

B2. Develop regional economic model

B3. Social analysis

Total

IV REAL PROPERTY STUDIESAND REPORT

ISSUES/CONCERNS

nts - verify the need for real property land acquisitions
and determined need for flowage easements;

Dam raise/
includingitake line adjustmen

WORK SCHEDU

ce 0.25 FTE Cost Estimate

Res
Staff
Materiais/Supplies/Ownership Record Searches
Total

F-43
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V ENVIRONMENTAL STUDIES AND REPORT

ISSUES/CONCERNS

1. Cultural Resources: Effects of increased water elevations and bank cutting on
cultural resources

2. Lands/Real Property Interests: Need to acquire additiondlilands interest as a result
of enlargements and higher water surfaces at east slop

3. Recreation: Changes in Points of Diversion ancﬁl,{#ream flo
habitat, recreation, water quality

4. Socioeconomic impacts: Effects on domx‘"

5. Stream flow changes: Stream flow chan'ge

WORK SCHEDULE

modeled to help determine effects.

esiand other species that are affected by
“Determined thru FWCA.

s to existing recreation facilities due to dam enlargements

materials, etc.)

Time to completion

R (months)

Complete draft study reports to address issues identified, but not
addressed in the PSOP Technical Reports

Preliminary Draft EIS/Feasibility Study (FS) for internal agency review

Preliminary DEIS/FS - agency comments/revisions

Distribute DEIS/FS for public review/comment, public hearings

incorporate/respond to DEIS/FS comments (finalize DEAFS)
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Prepare and sign ROD - Distribute copies of FEIS/ROD

Total

CoST ESTIMATE

VI FISH AND WILDLIFE COORDINATION ACT.REPORT

Resources (staffing, materials, etc.) needed

Activity Cost

1. Mapping and quantifying riparian, wetland, and other wil
types that would be affected by the new maximum water su
elevations ’

3. Models to show changes i
tributaries affected by enl

Total

SCHEDULE FOR THE WORK

The work would be completed by FWS.

CosST ESTIMATE FOR THE WORK

Work would take XXX months to complete depending on when work is initiated.
Certain plant and animal surveys can only be done during certain times of the year.
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ASSUMPTIONS IN PUTTING TOGETHER THE SCOPE OF WORK
VII CULTURAL RESOURCE STUDIES AND REPORT

ISSUES/CONCERNS

WORK SCHEDULE AND COST

Cost

Task Schedule

Pueblo

Inventory of affected resources

Research and write NEPA Cultural
Resources sections

Write agreement on effects of project

Consultation on NEPA, Section 106 with
State Historic Preservation Office
Advisory Council on Historic Pr
and Tribes

and Tribes

Total

ASSUMPTIONS:
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VIll PuBLIC INVOLVEMENT

The public involvement specialist would plan, develop and implement a process to involve the
various publics that have an interest in the water supply needs in the study area. Public
involvement action will be in compliance with NEPA regulations.

TASK DETAIL

1. Develop a flexible, evolving public involvement stratey ntify key events, e.g.,

public meetings, workshops promotlonal opportun'

to team leader and members as requested.

2. Establish and maintain ongoing rapport with
to day-to-day inquiries in support of NEP/

3. Identify publics to assure all probable interest
mnvited to participate in the study;

Plan public meetings.
Conduct public meetings.

Collect public comment
omments summaries.

N oo woa

Non-

Labor Fees Total

Labor

2.

3.

4. Plan public meetlngs.,

5. Conduct public meetings

6. Process public comments
7. Prepare public involvement

and public comments
summaries

Paid public notices

Court reporter

Facility rental fees
TOTALS

F-47

DNR 002407



DRAFT— PLAN OF STUDY
LOWER REPUBLICAN RIVER BASIN—FEASIBILTY STUDY

PuBLIC INVOLVEMENT DOCUMENTS

As required under the National Environmental Policy Act, Reclamation will make a diligent
effort to inform and involve the public as it conducts the feasibility study.

The first step in the process will be to make a good-faith effort to identify interested and affected
publics. Reclamation’s public involvement plan can be built upon previous public relations

- work already undertaken in the area. Reclamation will also continue its cooperative working
relationship with the States in public involvement. B

The first step in the public involvement process will be scoping.
ask interested publics to help identify significant issues related-t
purchased public notices via the media, news releases, e-maiknotifications;;
" development, public meetings and/or workshops and oth /puiblic involvem
process will also help further identify interested and aff ted publics and how to:keep them

informed.

opportunities to seek public
mental documents and additional
nd makeicomments. The level and

on of iﬁublic interest in the study and
e

input. This may come through soliciting coz
- public forums at which the public may seek"

public meetings, and other public iny Ivemetit:methods could be used to assure sufficient
opportunity is provided.to mak: -

TASK DETAIL

1. Develop service agreements between the TSC and the client and modify in
- accordance with the needs of the study.

2. Work accomplishments of individual technical disciplines will be tracked in relation
to expenditures to ensure that study progress is being achieved efficiently. Problem
areas will be identified early and discussed with TSC staff and client.

3 Coordination with client and other participants will occur on a periodic basis through
e-mail, phone calls, conference calls, and meetings when needed to monitor study
progress and discuss study accomplishments and problems or concerns. Technical
team meetings will be conducted as needed.
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4. The development of a final purpose and need statement, goals and objectives, criteria
for alternative development, and alternatives for the proposed project will be
coordinated.

5. All documents produced as part of this study will be reviewed to ensure that they
meet all requirements in accordance with purpose and need, goals, and objectives of

the project.
The following items will be addressed:

Staff Days
L1 L2 L3

Fees Total

RESOURCE MANAGEMENT

1. Develop service agreements and
modify as needed.

2. Track work accomplishments and
costs.

3. Coordinate with client and other
participants. Conduct technical
team meetings as needed

4. Coordinate and participate in the
development of a final purpose and
need statement, goals and
objectives, and alternative
formulation for the project.

project requirements jn;ac
with purpose and need;“goals, al
objectives of the project.

TOTALS

X  PLAN,FORMULATION AND EVALUATION

The feasibility study will be:conducted according to the Economic and Environmental Principles
and Guidelines for Wc 1d Related Land Resources Implementation Studies (P&G) (Water
Resource Council, 1983)." Formulation and evaluation of alternatives will follow Reclamation
policy and procedures for implementing NEPA and other applicable Federal rules and
regulations. The overall Federal objective for such planning is to contribute to national
economic development consistent with protecting the Nations environment.

Alternatives, including potentially viable alternatives identified in PSOP, will be formulated in a
systematic manner to ensure that a full range of reasonable alternatives are identified and
evaluated. Potential storage options plans-have been under various levels of study for several
years. Alternatives from earlier studies will be reviewed and summarized as part of the
formulation process. If newer technology or experiences are available they will be applied in
reformulation and modifying previously developed alternatives. Under the P&G, at least one
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alternative will be developed that maximizes net economic development benefits to the Nation
(national economic benefits exceed costs). This plan is called the NED Plan. Plans that address
State and local concerns or emphasize other functions such as environmental quality and other
social effects will also be formulated. A no action plan will be identified which describes
conditions that would exist in the future if a storage option plan is not implemented. The no
action plan will serve as a base from which to measure the benefits and impacts of the various
formulated alternative plans.

Each identified alternative plan will be tested against four criteria to det¢rmine viability. The
four criteria are: completeness (the extent to which a plan accounts foral investments or action
to ensure realization of planned effects); effectiveness (the extent ¢ ‘which a plan alleviates
specified problems); efficiency (the extent to which a plan is responsiv to the most cost-
effective means of alleviating specified problems while being;consistent ith protecting the
Nation’s environment); and acceptability (the plan is worka e with respect to

policies).

After viable alternatives are formulated they will be evalua
four-account system that consists of:

The national economic development (
economic value of the national output of , ervices; the environmental quality
(EQ) account which displdysinon- monetary effects on significant natural and cultural
resources; the regio onomic:development (RED) account which display changes in
the distribution of régional ecenomic activity;
otreflectedsin the other accounts.

#

estimates for th
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QUALITY MANAGEMENT CERTIFICATION

CERTIFICATION

Certification is hereby given that appropriate quality control and quality, %jssurance requirements
have been adequately described and incorporated into this POS. ThePOS is adequate for the

feasibility study to proceed.

Date
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AFM

EA

EIS

FSCA

FWS

NED

NKAO

NEPA

GPRO

P&G

POS

ROD

TSC
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LIST OF ACRONYMS

Alternative Formulation Meeting

Environmental Assessment

Environmental Impact Statement

Technic: Service Center, Denver CO
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REVIEW CHECKLIST

Items that will be considered dunng the reviews include the following:

A. Formulation

1.

Will alternatives function safely, reliably, and efficiently, and are they engineeringly
sound?

What is the future without-project (No Action) condition andv are the assumptions

upon which it is based?

Are the key assumptions underlying the predicted Wlth_q ions documented

and justified as the most likely parameters?

What alternatives, including different perform levclﬁs}‘"\"have been considered?

What is the rationale for screening out the alternativesithat were not selected for

implementation?

What beneficial and adverse effects dluated for the alternative plans studied
in detail?

Does risk and/or uncet
economic, demogr
plan formulation?

Is the recommended:plan the NED (or most cost effective) plan?

If a departure from the NED (or most cost effective) plan 1s being recommended, what 1s
the rationale to support the recommended departure?

How do the benefits and costs of the NED (or most cost effective) plan compare to other
candidate plans?

Are there any inter-state implications of the project, and if so, how have they been
addressed?
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Are there any legal or institutional obstacles to project implementation, and if so, how
have they been addressed? '

Does the Federal Power Marketing Agency indicate the marketability of the power
produced for the recommended plan?

C. Economic Feasibility

D. Environmental Evaluation

F-66

1.

10. Was intere§

1.
2.

3.

What discount rate, price level, and amortization period were used, to determine annual
benefits and costs?

What procedures were used to evaluate NED benefits?
What are the bases for the economic projections?

What separable features have been incrementall
the separable B/C ratios? )

Have all anticipated project output

What contingency alloy

, and supervision and administration charges were included
basis for them?

ing construction documented?

What studies and coordination were conducted in accordance with NEPA and other
applicable environmental laws?

What studies were conducted to determine if there are potential or actual contaminated
lands (hazardous and toxic wastes, pollutants, etc.) included in the land requirements?

What preservation, conservation, historical, and scientific agencies and interests were
consulted, what were their views, and/how were their views considered during plan
formulation?
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4. What incremental analysis was performed to determine the scope of the fish and wildlife
mitigation plan?

. Environmental Design Considerations

1. Is the project designed to be in concert with the environment and the sponsor and
- public’s views concerning the environment?

2. Overall, is this project environmentally sound? To what degrege oes this project add or
detract from the environment?

. Engineering
1. Is there an engineering appendix to the planningireport?

2. Does the report document that the cost estimate’
engineering effort in the appendix?

5. If appropriate, has th
requlremen fi

1. Is the analysis based on current hydraulic, hydrologic, and climatic data?

2. Does the report provide the hydraulic and hydrologic studies necessary to establish
channel capacities, structure configurations, freeboard, ability to safely pass the PMF,

etc?

3. Have physical and/or numerical modeling been performed? If modeling or other studies
are not to be performed, is the rationale for omitting these efforts documented and has the

appropriate approval been obtained?
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Surveymg and Mapping

1. Does the report provide topographic or other maps to support the level of detail required
to eliminate possibility of large quantity errors?

2. Has the report met Reclamation’s requirements for Geospatial Data and Systems?

Geotechnical.

1. Does the report document that a site investigation, subsurface explorations, testing and
analysis been accomplished and present geotechnical info on to support the type of
project, foundation design, structural components and availability:of construction
materials? E

2. Does the report address any Specia] constructio
stage construction, etc.) and are they includeds

3. Does the report provide the level of design necessary;to document the cost estimate?
Structural Design

1.

Does the report documer
realistic comparison of

1. Have hazardous and toxic wastes areas been identified and the project designed to avoid

problems?
Construction Materials and Procedures

1. Have potential sources and suitability of construction material for concrete, earth and
rock borrow, stone slope protection; and for disposal sites been identified? -

2. Have preliminary construction procedures, construction sequence and duration, and a
water control plan for each step of the proposed plan, been developed?
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3. Have construction equipment and production rates been determined for major items, in
support of the work schedule and cost estimate?

M. Operation, Maintenance, and Replacement (OM&R)

1. Has an OM&R plan been developed for the project, and does it include detailed estimates
of the Federal and non-Federal costs?

N. Cost Estimate and Schedule

1. Is the baseline estimate the fully funded project cost estim: is it developed for the

recommended scope and schedule established in the repo;

construction features, planning, engineering andidesign and supervision's
administration along with the appropriate cont ies.and inflation associated with

yiis not recommended, has a formal waiver request been approved by the
Regional Office?. &

P. Real Estate.

1. Does the Planning Report contain a comprehensive real estate plan that describes the real
estate requirements needed to support all project purposes?

2. Does the report provide a complete real estate cost estimate?
3. Does the report document the thorough investigation of facility/utility relocations?

4. Does the report provide a suitable acquisition and related real estate schedule?
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Q. Cost Sharing Requirements

1. What project purposes are addressed by the recommended plan and how have costs been
allocated to them?

2. If recreation or fish and wildlife enhancement are included in multiple-purpose projects,
has the appropriate letter of intent from the non-Federal sponsor been obtained in
accordance with Public Law 89-727

3. What documentation is available to assure that the sponsor fully:understand and are
4.
5. e speciél circumstat associated

n-Federal costpsharing?

debt (e.g. a particular revenue

source or limited tax, or bonds backedby such a sourcé)to obtain remaining funds, what

information is available to demonstr:

1. Has documen
provided?

2. Has certification of technical / legal review been provided?
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