Iteed]

Client - Attorney Work Project ¢t v
o Y ) Covmyroiy Yefoe
Cinal. 1n JI50,

Value Study Presentation Report

(Not for Distribution)

Proposals=for More Efficient
Management of Lower Republican
River Water Supplies

September 4, 2002

Conducted in Cooperation with Great Plains Region, Nebraska-Kansas Area Office

..... FORTHE ry/p,

N\ ENT
R/ - P‘C&Moﬁ" AATMENT OF THE I R
— S oﬁ - 05
~ &, = = - —-0“ =~
YREAU OF ReCLAMAT

Bureau of Reclamation, Technical Service Center, Denver, Colorado

DNR 002171



uonNQuISIQ 104 10N - 2002 ‘¥ Jequiajdag - Bunaajy uonejuasald 10} Hoday

P T sonnEwIalY 40 UoyIsodsia
b )o81) Janeag 'sauengu | sesuey| - abeiols weans-4o ‘o) |esodoid

B2 T eouy juswabeuepy
|MOLIBIBAA UMOJSBWE( Juawable|u] weg YHoN - abeiolg weans-30 'z4 [esodoud

7 e eauy juswabeuep
[MOHISIEAA UMOIS3WE Juswableju] weq yinog - abeio)g wesns-4o ‘1 4 jesodosd
GZ e yea1) uosdwoy] - abelolg weans-4o '3 jesodouid
€z Ajuo wonog - Bujur sueiquBy [eued PUeNOD ‘2@ |esodoig
pg wsiid |In4 - Buiury sueiqwisy [euB) pueUNOD ‘1@ fesodoid
By e “199)-010V 000'GE - Aoede) [mancT asealou| ‘Z0 esodoud
Nr Tt "1994-a10y 000'91 - Auoede)d __m>>w>o.._,mwm90:_ ‘1D jesodoid

gL e O uoneiado
18I Jo uBisaq ‘wsid [eue)) adeysay uolewolny [eued puejunod ‘g (esodoid
T ‘leue) souadng o) As|jeD Uoneyy| ‘e [esodoid
L T ‘leues pUBUNOY O} Sulelq 82BuNsSqnS -Zv |lesodoid
R jeue) Jouadng 0} s{isp ‘gl Vv |esodoid
B |eues pUBLNOD O} SIS ‘vl [esodoid
[ e sonjoslqo Apnig pUE BLISID
P R R R depy uoneso | ainbig
G S AR CO_«Q_‘_UwQO «Cm‘_‘:._o
poo AR 2oUBSISSY UOHEUIPI00Y) 03[0 JO JuswbpajmouNoy

siequaly wea) Apnig anjep

............ Arewiwng aAinNoax3

198foad Y10pn ABUlONY - JUBID

C?::.C,
) © .ﬂuo

by et o g £

3
Yo\

DNR 002172



L uoRNqUISIQ 104 10N - Z00Z ‘v 1aquiadag - Bunasyy uonejussald 104 Hoday

1eak
Jad Isjem Jo 4y 0009l 81018 o} lenuajod ay) sey [esodold silyy ‘000'050°L$ S! jesodoid siy; jo
1509 100f01d pajeWSa (B]0) By "199)-219Y 000°9] - Ajioede) [[amaAoT] asealou) ‘1D |esodoig

‘Jeak Jad Jajem Jo 4 000°0L Alddns o} [epusjod
ay) sey |esodosd siy] "000'006'CS s! |esodoid siy} jo 300 Josfoid pajewnsa [ejo} sy ‘uonesado
19JUIpA J0) uBIsaq ‘wsild [eue) adeysay uopewoiny jeue) pueino) g [esodoig

“Jead Jad 19)em Jo 4y 009¢ Ajddns o} |enuajod ayj sey fesodoud siy] 14/00€‘Z$ St (ueds seak
GZ) 1809 Juawaoe|dal pazijenuue ay} pue JA/Q0Gr$ SI 100 Jamod [enuue ayj ‘000'069$ St jesodoud
SIY} 40 1509 Josload pajewnsa ejo} a3y ‘Jeues Josadng o} Aiajjes uonenyu] gy jesodoid

“1eaA 1ad 19)em Jo 4y 0001 Alddns o} [enusiod ay; sey jesodoud siy) 14/0022¢$ S! (ueds seah
G2) 1s09 juswaoe|dal pazijenuue ay) pue 14/0zZ/$ st 1s0o 1amod jenuue ay] ‘000‘0c.$ ! lesodoid
Sy} Jo 1509 Josfoid pajewysa [BJO} 8Y | °|BUBD PUEBIINOY 0} Sulelq @deunsqng Zy [esodoid

"1eak Jad iajem jo 4v 002z Aiddns o) jenuajod sy} sey jesodosd siuf 1A/006.$ S! (ueds
Jeak Gg) 1s02 Juswaoe|dal pazijenuue ay} pue JA/009gS S! 1S00 Jamod jenuue ay] ‘000°'000'E$
st fesodoud siy} j0 100 J0afoid pajew)sa [ejo} 8y ‘Jeuel Jouadng o) sjiap "GV [Esodolg

‘1eah 1ad ia)em Jo (4v) 199)-a10e 06 Alddns o) |enlusiod auy sey |esodoud siy) “14/009z$ st (ueds
1esA Gz) 1500 juswiade|dal paz|enuue sy} pue iIA/00ZL$ St 1500 Jamod fenuue sy} ‘000'0S0°L$
s1 |[esodoud siy} o 309 Joefoid pajewjsa |ejo} 8y ‘|eue) pueano?) o) S|Iap VIV [Esodoldd

‘yodas siy} ul Joye| pajussald s) psuiquod.aq ued sjesodoid
Moy Jo s|dwexa Uy ‘Mojaq pajsi) sjesodoid ay} Jo uoheuIqUOD B YiIM paysijdwoooe aq ued
sal|ddns Jajem Jany uealgnday Jamo Jo Juswasbeuewl JUSIOND 210 (SUOHJBUIqWOY) |esodold

‘papnaul jou

a10jaiayy ate pue Apnis Buluue|d jo |99 siU) 10} pajewl}sa jou A|jealdA} ale S1S00 W 9 O [BWION
's)s00 Aouejoadxa aj| Jeak-Gz (papunod) pazijenuue pue ‘Jamod [enuue ‘josfold [ejo) pajielsp
SUIBJUOD UORDaS BlBwWIlST }s0) |esodold, ay] "wes)} ayj Ag sjesodold ojul sayuny padojessp

JOU JNq pPajen|eAa a1am YdoIym sanjeulalje sis| Hodal Siy) Jo pus sy} Jesu ajqe} SSANIBUIR)Y

Jo uoisodsiq, 8yl MO[SQ PazZIELLWNS dlE pue Weas) ay) Aq padojanap aiem sjesodoud ¢|

‘2002 ‘61 1snbny papnjouod yosiym ‘sbunssw jo saues e Buung ‘200z ‘Z (udy uo yiom uebaq wesy
3y “pom sy} wioped 0) Wes| Apn)S anjeA B WIO) 0) PBYSE SEM UOIJBWE03Y JO Neaing 8yj.

“Apnis Jayuny 1oy sjesodoid Apuapi o} siojenobau ayy ajgeud plnom

1By} @peLW 3q pjnod SaAJBUISYE S8U) JO UOBUIGLUIOD JO/PUB SBAIJEUIs)|e ay) Jo uosiiedwlod e jey)
iduuew B 4oNs s SaAljeula}|e 3y} azAleue 0} sem Apnjs ayj Jo [Bob ay] ‘saajeuss)e uogejuawbne
MoOJ} 9zAjeue 0} suop aq Apnis e Jey} payse Janly ueoljgnday sy} ul smol ayj Buiuisouod opelojo)
pue ‘e)SBIqON ‘sesuey Buowe JINsme; ay) aaj0sal 0} suonejobsu ay) ul paajoaul sjuedmoiued sy

jo8foid ylopp Aauiony - Jualjn

uoRNQISI Joj JON - Z00Z ‘v 1aquisidas - Bunaapy uolejuasald Joj Hodey

100loud Niopn Aausony - Ew_._o

.......... XIAN3IddY

sajewnsy 3so) (esodoid

DNR 002173



uonnquisid 404 10N - Z00Z ‘v Jequisldag - Bunasiy uonejuasald 10 poday

Aobigsn-db@buuuewl  jew-3

PLZX 229t-68¢€-€0€ ‘duouUd

20889 BYseigsN ‘puels| puei9 ‘2094 xog Od
uoljewe|oay jJo neaing

isljeioadg 80I1n0say [einjeN
Bunuew e

. aobigsn-op@suoh)l  jlew-3
memw‘mvv.mom“x.qu rmmw‘mvv-mom”m:o:n_

2000-62208 09 Jarua( '(0258-Q) L00SC Xog Od
Jajuag 90INBgG (B0IUYDS ] ‘UOKBLUEIDAY JO Neaing

dnoig uoljemssuo)
pue ‘asn ‘Alddng Jajepn
1aauibu3z onnelpAH
suoAT 'y ydesor

sn'oo'aleIs@Xouy uay  jrew-3

685€-998-€0€  XVd  18SE-998-€0€ :8uoyd
£0208 0D lanuad gL WOOY '19aNs UBWIBYS ELEL
$90IN0SaY [eInjeN Jo juawpedaq opesojo)
$90IN0SBY JAJBAA JO UOISIAIQ OpelojoD)

198ulbuz 8jelS JUB)SISSY
XOUY ‘M Yiauusy|

aob igsn-op@isiany
L6¥9-GP1-€0E XV 811€-G¥-£0€ Buoyd

£000-62208 0O Jeaueq (0v18-Q) L00SC Xog Od
19]uas 20IMBG (EOILYDD] ‘UOIEWe|DaY JO neaing

dnoig ssuekanuo)) JSJepA
Jabeuepy dnois)
J}s18n4 preyory

Arobrigsn-op@usisnpo  jlew-3
CLY9-SvP-€0¢ Xv4d £662-GPP-£0€ ‘8uoyd

£000-52208 0O Jeaua( ‘(£1£8-Q) L0062 Xog Od
18JUBY) SOIAIBS |BDIUYDS] ‘UOIIELUEIOBY JO neaing

Bupssuibul jeoiuyosjoan)
I1siel0adg |eouyos |
‘J'd 48isng 'O 9duse|)

sn'au'slelS UpDposiae  JlelN-3

0062-LLy-C0F ‘XVd €9€2-LLp-C0v :duoyd
9/9¥-60689 BYSEIQaN 'ujodulT '9.9v6 X0d Od

Buipjing 80O S1EIS U00Id b ‘YINOS ||e|N [BIULBIUSD LOE
$90IN0SaY jeINEN JO Juswedaq ‘eyseIqeN JO SIS

100811 Aindaq
‘J'd ‘Q'ud ‘pesig uowoles uuy

sn sy ajels epy@unsneb

9211-962-G8L 'XVd4 G6¥1-962-G84

. £821-21999 sesuey ‘ejadol

4004 5,Z 1S 46 MS 60} S82IN0S3Y IBJEAA JO UOISING
ainynoLby J0 Juswnedaq sesuey

Wwea| sanss| JSjepn S)eisialu|
‘S7'3'd 'uisny 'y 961099

nobrugsn-db@ayoejep JleN-3
0.¥9-GPE-80€ 'XV4 00py-Gbe-80€ -8uUOyd
L0069 BASBIQaN “HOODOW 'BUQ 8Inoy |einy
uoljeWE|DaY JO Neaing

eaubulgy paD
‘I'd ‘1dyoejly siuusqg

I18QUINN 3UOY{/SSAIPPY

suydiosigjepiL/aweN

309flo1d y4opn Adulony - Jualln

z UOIINGUISI(] 10} JON - 2002 '¥ Jaquisldas - Bunesyy uonejussald Joy poday

“1eak 1ad iajem
J0 4V 0058 210s 0} [enuaod ayy sey fesodoud siyl "000'000'Z1$ St [esodoud siy} Jo 1500 josfoid
POJEWIISa (B0} 81 }oa1) J9Aeag ‘Sauelnqu) sesuey| - abelo)s weans-yo ‘9 [esodoid

1894 Jad 19jem Jo 4y 00E 0} 10is 0} lepualod 8y} sey
[esodoud siyl ‘000'00%'9$ St jesodoud sy} Jo 1S00 J03(0id pajeLLlse (j0) By "ealy juswabeuey
|MOLIB}EA UMO}SaLIR ‘uawabiejuly weq YHoN - abeiols weans-40 4 [esodoid

1eak Jod 191em JO 4y 000'0Z 2J0s 0} enusjod ayy sey jesodoid
SIUL ‘000°00S'P1$ S! jesodoud siy) Jo 1500 Joafoid pajewnsa [elo] sy] "ealy juswabeuely
[MopaIEA UMO)SaWE Juawabie|ul weq YInog - abelojs wealys-jjo 14 [esodoid

‘seak Jad 13)em Jo 4y 000'vZ 210is 0} jenuaiod ay sey [esodosd sy "000'000'¥2$ S! [esodold
s1y) Jo 1500 Joafosd pajewnss 10} 8y ‘Yaai1) uosdwoy] - aBelols weans-yQ "J [€sodoid

189k Jad 1a)em
10 4¥ 000'01 > Ajddns o3 |enuajod sy sey |esodoud siyl "000°000'c ¢ St [esodoud sy} JO 1502
108loid pejewnss jejo) sy -AluQ wonog - Bulul aueiquisyy jeues pueunod ZQ |esodoid

“1eak Jad Jajem jo 4v 000'0Z > Alddns o} |euajod ayy sey [esodoud siy) “1eak 1ad 00Z'Zbe$ S
(ueds seak Gg) }s00 Juawaoe|dal pazijenuue pajewss ayl ‘000'000'vZ$ St [esodoud siyj 4O }s0d
j108l01d pajewnse |gj0) 8y | wskd |4 - Buiui] sueiquwiayy |eue) puepginosy g [esodoid

1eak
1ad Jojem JO 4y 000'SE 2101s 0} (eiusjod ay) sey |esodoid siy)| "000‘001'9$ S! [Esodoid siy) jo
1500 Joaloid pajewi)ss |ejo) 8] -398)-249y 000°SE - A1oedes ||]amano] asealou] "ZH [ESOdOId

yosloud YoM Aautony - 3usain

DNR 002174



uoinqulsi 104 JoN - 2002 ‘v Jequaldag - Bunasiy uonejuasald Joj oday

‘wep ay} je uibaq jey} sjeues Jo ylomyau- e Ag panguisip

S1 Z "ON Q19 39U} Aq asn 0} JIOAI3SY ||SMBAQT WOY POSES|aL 18jeA) "MOjaq p3leoo]| aie
0GE'QZ pue JIoAI9S3Y |[SMBA0T] SAOJE PaJEJIO| 31B (GG CL INOJE YoIym Jo saroe 000'Zy Inoge
10} a|qejieAR 901M9S SBY Z 'ON (igX @4l 'luepundge si uoneydioald 1o spue| Jousip o} uonebiul
10} paiinbai s1 )1 ss9jUN J3)Em Sseajal Jou seop Ajlelsuab ‘/Ga | ul palejdwoo sem yoiym
‘IOAIBSDY |JOMIAQT 'SBSUBRY Ul JIOAISS3Y ||9MSA0T O} 19)EM sHodsuel} pue sesuey) Ul spue| 0}
20198 uonebil sapiroid yoiym ‘feueD puejuno) ay) ojul (661 Ul paje|dwod) weq uoisiaalg
puejno)-iouadng ay} Aq ‘exseigqaN o0y apIng Je PauaAIp Sie pue Janly uedlgnday

8y} UMOP MO}} Z "ON (iG] 404 Sasea|as ay| "AIesSa23u aJe SISES|d) POOly puk Juepunge s
uoneydioaid 1o syouysip uoyebiill 8y} Jo auo Aq pajsanbai ssajun apew Ajjessuab jou ase axe]
2y} wouy sasesdy ‘z66l Ul uebaq abeiols pue | GE | Ul pasod sem weq Aluno) uepeH weq
uoIsIaAIg puejuno)-iouadng ay) pue weq Ajunoy ueleH usamjaq suieb Jaary ueoliqnday Jo
UOISIOAIP 10811p AG papiaoid S| JSpUIBWS) 8Y ] "JIOAI3SIY (|@MBAOT Ul JJoun) %8810 %00y SHYM
10 abel0)s Aq pue e)selgaN Ul 94eT Ajuno) uejeH Woly sases|as pajsanbal wolj Jajem s)

JO JSOW SOAI9091 2 'ON 1g) 92Ul ‘6661 ul uebaq g "oN QIg) wol ssusaljop uonebiu 181y ayl

"2 "ON Qig) 1o} sesuey| ojul 1ajem uoljebiur sapiroid osje ‘[eued puepnod ayy

ybnoiy} ‘weq uolsiani(g puejuno)-louadng ay] ‘saioe 000'cZ INOQe 10} SjqejieAe adIAI8s sey
Jousiq uonebiul) 3omisog B)SEIqaN ay| "Wweq AJuno) UBNEH JO WEALISUMOP S8|Iw G Pajeoso|
‘we( uolsiang PUejUNOD-Ionadng ay) Je JaAl Y} WOy JSJBM HAAIP YoIum sjeue) pueunod
pue Jouadng ay) Ag paAIas S| Jlun pueUNO)-louadng 8y "WEP Sy} JO WESIJSUMOP Sa[IW

/1 jueyd Buidwnd e yBnosyy 1aan ay} wioly Ajoaiip 1SjEM SHBAIP YoIym [BuBD dwind apis Yinos
uipjuel ayj pue e Ajuno) uepen woly ARoalip 1ajem HaAIp Yolym sjeue)) aauodeN pue
uipjuel4 ayy Aq paalas Si jun UIpjueld 8y). Hun PUBMNOD-I0uadng sy) pue Jun ulpjueld suy
‘SHUN oM} OJuI PAPIAP SIIJLISIP BYL "ZG6 | Ul ueBaq QIGN dul woly saualap uolebul Jsiy ay |

‘sesuey| Ul 801A18s sapinoid (Z “ON aIgM)

2 'ON 1ou1siq uonebiul yoimsog sesuey| ay} pue eyselqaN uj aoiaas sapiaold (QIgN) 1ouisIg
uoneBil) 3oIMisog BYSEIGAN 84| "SBSUe) pue B}SBIGIN Yloq Ul pajeoo) Spue| S9AIaSs UOISING
HOIMISOQ 8| "UOIIESI08] PUB ‘JUSLISOUBLUS SJI[P|!M PUE USY ‘|0IJUOD JUSWIPaS 10} sjyauaq
apinoid sjoalosd ayy ‘jo13u0d poo)} pue uoijebiil 0} UCIPPE Ul “S|EUED JBYI0 SY) O} WESISUMOP
18YHN} UOISIBAIP 10} JOALL BY) O} 3OE( 1ajem Buises|al Se ||am SB S|BUED S,UOISIAI(] YoIM)sog

8y} jo om) 0} Apjoailip Jsjem Buises|al 1o} suoisirold sey weq Auno) uepey uonebiuls Joy axeT
Auno) uepen ui 8oeds abelols sazijiin UCISIAI] ¥OIMISOg aY) Se pale|al-1ajul aie sjasfoid ay |
‘aye] pue weg Auno) uepeH s1aauibul o sdio) su) pue UsISIAQ YOIMISOg S, uoljeLleay
ase asay) "Agjjea ay) jo uoipod 19mo| 3y} utl paledo) ale sjoslord Jofew s As)jeA By}

Jo om| ‘sjyauaq Jayjo Buowe uonebis Joy apiroid pue Buipooyy sonpai spsloid asay) “Aajjea
ay} ul spaloid uonebiul Jsjem-soeuns pajejal pue sionasal 26.I0IS pue swiep Jo sauss B Jo
uononJsuoo uebaq sieaulbug jo sdio) Awy SN 8y} PUB UCIBWERIDaY JO neaing ay) Sjusid
asay) Buimojio4 SOE6|L dY) Ul Spooy) pue siyBnoip a1aAas wolj pasayns As|leA uedjgnday ayl

uonnquisig 10} 10N - Z00zZ ‘v Jequisidas - Bunasyy uoejuasald 1o} poday

"Hoya ue yons Jo jonpoid ay) st Apnjs siy| "paasiyoe aq ued [eob sy} Jey) ‘panjoAul
asouy} |je Buipnjou ‘wes) Buiwiopad ybiy ‘asiaaip e jo poya ayy ybnoiyy Ajuo s1y yosfosd ayy
Joj uonnjos anjea 3saybiy pue sjeudoidde jsow ay) aaslyoe 0} SI poylBW anjea ayy jo [eob ay |,

‘gouejsisse pue uonesadood siyy Jnoypm

|N§SSB00NS Se usaq dABY Jou PINOM Wea) 8y '}9s8foid sy} UO UOHEYNSUOD pUE UOIjeLOU
pajsanbal ||e papiroid Ajje1piod pue A|Inj oym ‘9010 By SESUEY B)SBIGAN Y} Je JEels ay)
pue ‘aqny 3N “IW O} uoneloaidde pue syuey) oY) ssaidxa 0} SaysIm wea | Apnig anjea syl

AoBigsn-op@»ood)  jlew-3
S.v9-Ghy-€0E€  XVd 262€-Shp-c0¢ ‘suoyd lapea’ weaj snjep

£000-62208 OO JeAusq (0.£18-A) L0052 Xog Od 1sh|leuy yuswabeuey
19)ua) 0IAIBG |BDOIUYDS ] 'UonEeWE|DRY JO heaing 300 Wo |

joaloid YoM Aaulony - Jusi|n

Aobugsn-op@bieoows  jlew-3
2GE9-GPy-€0€  ‘Xvd 80.2-SPP-£0¢ 8uoyd

2000-62208 0D 1aAusQ (0858-Q) 20052 xog Od
18jua) 92IAIBG [BDIUYDS| ‘UOHBWEDSY 4O Neaing

iabeuepy aoinossy
"3'd ‘Blepow '3 peqoy

309foid J1opp Aauiony - Jusi|n

DNR 002175



Holdrege LHOI"OH

~
County
Reservoir |
Oxford (R:’iet;;lubhccn ,]F
";{m y Guide RIOCLB Republican
Diversion Dam .
superror coar -~ River
{1 Superior, S
Orleans ) Hardy Gaging NEBRA KA
Stotﬁvn L

N~ FRANKLIN SOUTH
SIDE PUMP CANAL

NAPONEE ——‘

canaL Whit?( Rock
Alternate Cree

Upstream Doms Mankato

Lovewell —

| Reservoir ¢,

COURTWDI CANAL

Cenyter
Lake oncordia

Republican |Riv

er:
Milford—
. Lake

Smoky Hill
LOWER REPUBLICAN

' VALUE PLANNING
/_/_/__, STUDY PROPOSALS

NKAO 7/03/02

Report for Presentation Meeting - September 4, 2002 - Not for Distribution

Client - Attorney Work Project

m for basic understanding of the Republican River
Stream Flow Augmentation Objectives. All Criteria assume existing laws, standard operating procedures, proven technology
and sound engineering practices are followed. The criteria and weights were developed by representatives on the Value
Study Team from the states of Kansas, Nebraska, and Colorado. It was used as an orientation for the team and a general
guide in evaluating proposals.
# | Technical Viability Criteria Measure for each criteria is listed in tafics. Weight
1| lrrigation of crops - acre-feet of water deliveredfirrigated acre during time of irrigation demand (Both surface and 45
ground water). Minimum acceptable 10  inches. Maximum possible 18 inches.
2 | Flexibility of Facilities - Ability of system to accommodate muitiple needs. 25
Ratio: Cost or water/ # of additional needs met )
3 | In-stream use betow Hardy - water quality and fish. 20
MDS 100-250 cfs at Concordia and Clay Center
4 | Conservation - Maximum storage of water in conservation pool for all uses. 10
Ratio: Amount of water delivered to beneficial use / Amount of water needed by project to deliver
# | Implementation Criteria Weight
1 | Minimize cost*. $/AF A. Capitol cost B. O & M/annual cost 30
2 | Pubtic Acceptability. 25
3 | Availabifity of funds. A. Lump sum B. Annual Payments C. Cost spiit 25
4 | Minimize length of construction project and time to realize benefits of project. 10
6 [ Quick reaction time - responsiveness of system during operation. 10
* See Cost Benefit Summary Table after Proposal Descriptions in this report

Report for Presentation Meeting - September 4, 2002 - Not for Distribution
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Summary of Alternatives Considered as Potential Proposals and Their Disposition.
Details of each are provided in Appendix of this report.

Alternative Disposition

1. Rehabilitation and Betterment (R&B) Program for | Alternative was considered by the team. It was determined that it would
Bostwick Irrigation Districts. likely be implemented by the Districts in the future. No additional action
was required.

2. Ca.nal Lining, Information from February 1985 Under Proposal D1, Courtland Canal re-lining was proposed because
Special Report, Republican River Basin: this canal has the largest seepage rates and greatest potential savings.

This was the only option explored for returning Courtland Canaf to full
design capacity. This option will almost eliminate leakage, saving
approximately 20,000 AF/yr. All the other options will only supply a
reduced flow over the long term of the project. By membrane lining the
1.5:1 side slopes:and bottom of the canal, the velocity can be increased
without fear of tractive forces causing sloughing of the canal side slopes.

Proposal D2 was developed to find a less expensive and longer lasting
solution to the leakage problem in Courtland Canal than Proposal D1.
Proposal D2 would line the bottom of the canal to (1) increase liner life
because it is not 100 percent exposed to the sun, and (2) reduce the
leakage rate by up to 50percent or a savings of 10,000 AF/yr. This puts
the cost /AF in the same range as Proposal D1.
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3. Courtland Canal Automation, information from Developed into Proposal B. Using canal automation in conjunction with

February 1985 Special Report, Republican Basin. winterization, additional flows could be captured into the canal that
would normally continue downstream during the winter months and after

3A. Modify/Enhance Courtland Diversion Dam thunderstorms in the summer months. By collecting these excess flows,

Operations. an additional volume of up to 20,000 AF/yr of water could be added to

the canal system. The capacity of the canal would also be increased.

By doing minimal reshaping and removal of flow impediments the canal
capacity can be increased to approximately 600 cfs without causing
erosion of the side slopes. This would increase operational flexibility in
the irrigation periods allowing more water into the system when
availability occurs.

4. Riparian Vegetation Management. Considered by team and rejected due to potential environmental
concerns by the public.

5. Raising Crest of Lovewell Dam and Increasing Developed into Proposal C1 and C2. These proposals provide storage

the Reservoir Storage. space only - water supply is obtained from other Proposals.

6. Increasing Lovewell Dam Spillway Capacity. Cannot increase spillway sufficiently to pass Probable Maximum Flood

(PMF) without significant damage downstream.

7. Enlarging Courtland Canal. Developed into Proposal D1 by reestablishing Courtland Canal to its
original design dimensions.

8. Small Storage Dams Off Channel in Nebraska. Thompson Creek site developed into Proposal E as representative of
the other small off channel storage sites in Nebraska. Other dam
structure sizes were considered at the Thompson Creek location. These
were height 28 feet and length 1,100 feet (E1), height 48 feet and length
1,600 feet (E2), pius height 88 feet and length 3,320 feet (E4). The
estimated total project cost of storage dams were developed as a part of
the team analysis and are found in the appendix of this report.
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9. Storage Dam and Reservoir Above Lovewell
Reservoir.

Client - Attorr)ey Work Project

More costly, and no advantage over increasing storage capacity in
Lovewell (Proposals C1 and C2.) Unknown availability of water supply
from White Rock Creek.

10. State Lake-Jamestown Waterfowi Management
Area (Sportsman Lake).

Developed into Proposal F.

11. Off Canal Reservoirs from Superior or
Courtland Canals.

Small storage capacities are available. Not viable relative to other
proposals that provide more capacity.

12. Raising Conservation Pool in Medicine Creek
Reservoir.

Considered and eliminated as Reclamation field studies indicate little
potential for increased supply.

13. Use More Wells in Nebraska Bostwick.

Developed into Proposal A1B.

14. Recharge Facility with Pumps from Wells.

Developed.into Proposals A1A, A1B, and A2.

15. Off Channel Storage Upstream of Concordia
and Downstream of Scandia.

Beaver Creek site developed into Proposal G. This proposal includes
the possibility of diverting water from Courtland Canal into reservoir.

16. Republican River surface Diversions below
Stateline.

Considered but eliminated due to uncertainty of water availability at site.

17. Flows from Subsurface drains.

Developed partially as Proposal A2. Other drains are likely to happen in
the future with District initiatives.

18. Franklin Canal Extension to Superior Canal.

Proposed as part of Proposal E.
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