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I. 	Purpose 
The purpose of this section of the Water Plan is to describe the capital investment and 
maintenance measures addressed in Section III.E.2.d.iii of the Program Document.   

II. 	Description 
The descriptions of the capital investment and maintenance measures are provided in Exhibit A 
to this attachment.  Exhibit A consists of the report entitled “North Platte Channel Capacity 
Study,” prepared by J.F. Sato and Associates, Inc, absent the appendices. This report was 
prepared for the Water Management Committee during the term of the Cooperative Agreement.  
The Governance Committee, based on input from the Water Management Committee, concluded 
the Base Case, Alternative 1 and Alternative 2, outlined in the report should be implemented to 
increase the capacity of the channel of the North Platte River upstream of Highway 83 to 3,000 
cubic feet per second (cfs). The report refers to the Base Case, Alternative 1 and Alternative 2 as 
short-term solutions as J.F. Sato and Associates, Inc. proposed additional studies to identify 
long-term solutions.  The Governance Committee did not approve the proposal for additional 
studies. 

III.	 Schedule 
It is the intent of the Governance Committee to complete the Base Case, Alternative 1 and 
Alternative 2, described in Exhibit A, as one project in accordance with the following 
preliminary schedule: 

Tasks 	       Completion  Date  
1. 	 Permitting (federal, state, local) October 1, 2007 
2. 	 Final design; acquisition of easements; 

preparation of bid packages, as needed.  July 1, 2008 
3. 	 Solicit and review bids.  Prepare contracts. 

Issue the construction notice to proceed. October 1, 2008 
4. 	 Completion of the project. October 1, 2009 

It is understood that the proposed project must undergo a review under the National 
Environmental Policy Act (NEPA) in order to secure the necessary federal permits.  The NEPA 
review could alter the configuration of some of the components of the project and impact the 
above preliminary schedule.  However, it is the intent of the Governance Committee to complete 
as much of the project as possible by October 1, 2009.  It may be necessary to phase the work to 
ensure as much work as possible can be completed by this date. 
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NorthPlatte Channel CapacityStudyœFinal Report 

Purpose: ThisFinalReport issubmitted inaccordancewithSection3.6 oftheScopeof 

Servicesin the contract between J.F.Sato and Associates(JFSA)and the Nebraska 
Co ntyF u da o .B sd o ePrlmiayR ve e nca Me te u utmmu i o n tin ae nth ei n r e iw T ch i l moda d A g s
31 that wasfirst presented totheWaterManagement Committee(WMC)onSeptember 
7, 2005, and thentotheGovernanceCommittee(GC)onSeptember12, 2005, JFSA 

wasdirected toconsiderthefollowingthreealternativesforconceptualdesign: 

• B s ae ntrctin o a n l n r p a d an th ra n aae C s: co s u o fch n es to itece t n dri e ae e r 

Washboard Road 

•	 Alternative1:IncludestheBaseCase, plustwoadditionalchannelsforadditional 
drainage 

•	 Alternative 2:IncludesAlternative 1, plusremovesa sand barin one ofthe 
criticalupperchannels 

Background:The objective ofthisstudy isto investigate methodsto increase and 
maitanach n e ca a tyi eN r a ie t N r a , N bak f3,000n i a n l p ci nth othPltteRv ra othPltte e rsao
cubic feet persecond (cfs).In July 2001 flows ofthis magnitude caused nuisance 

floodingofpropertiesapproximately1,500feet upstream ofHighway83 (Hwy83). In 
July2002 moreseriousfloodingoccurred inseveralhomes, haymeadows, and partsof 
both Washboard Road and North RiverRoad.The NationalWeatherService (NWS) 
visited the site in response to concernsfrom localresidents.Based on daily stream 

gauge and waterlevelmeasurementsand the corresponding degree offlooding, the 
NWSissued aletteronSeptember9, 2002, that lowered theflood stagefrom El6.0to 
El5.7.Thestream gaugeislocated just downstream ofHwy83. Thisstageequated to 

aflow ofabout 1,980cfs, lessthanthedesired amount.Thiswaterlevelimpactsthe 
Pla Rv r e v r I lme ta o Prga s Prga a ii to astte ie R co ey mpe n tin o rm‘ ( o rm) blty p s
En io me ta A u t (A te n eC n a N bak bi we n rria ovrn n l cco n E )wa ra d th e trl e rsaPu lc Po ra d I g tin 
Dis i s(e trl bltytop s lwsn e d fri g tinde n th u x e ntrct‘ C n a)a ii asfo e de o rria o ma dswi o t e ce dig 

theflood stage. 

Th ctiie e digu i ia rp r r ite nth meiei a lea vtisla n ptothsfn le ot aels d o eti ln nT be1. 
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Ta l i ln f ctiie.be1.Tmeieo A vtis

Date Activity 

May23 2005 RFP Issued 

June15 2005 ProposalsReceived 

July5 2005 Contract Award 

July6-72005 Field Visit 

July13 2005 ScopingSession, Cheyenne 

July25-27 Additionaldatacollection 

August 1 2005 InitialTechnicalMemorandum 

August 31 2005 PreliminaryResultsTechnicalMemorandum 

September72005 TeleconferencewiththeWaterManagement Committee 

September12 2005 PresentationtotheGovernanceCommitteeinDenver 

November1 2005 Draft FinalReport 

December1 2005 FinalReport 

Furtherbackground informationcanbefound intheTechnicalMemorandaincluded as 
appendices. 

Problem Identification and Solutions: In our earlier reports we described the 
floodingproblem ashavingtwoparts- the—local“and the—big-picture“parts.Thelocal 
prbe sth lo n ptra fHwy8 nth rasu fN r ie o d.T eo lm i efo digu s e m o 3 i eae o tho othRv rR a h

big-pictureproblem isthechangeovertimeintheconveyanceinthereachextending 
frm C n a‘ i u pyC n ldieso e ea lsu s e m o 3. T eo e trlsManS p l a a v rintosv rlmie ptra fHwy8 h
al ra v sslcte o n p a sg rvdeasltintoth o l rbe hten tie ee d frco ce tu ldeinpo i ou o elca po lm. T e 
sou o llb ffctiea o ga emanch n e ca a tyi era e rthltinwi ee e v sln sth i a n l p ci nth e chn a eHwy 

83 bi eco tiu stoman i ea ii n e 0 swi o t ca sn rctrdg n n e itanth bltytoco v y30 0cf th u uigdie
floodingoftheimpacted area. Manyfactorsimpact thelongevityofthesolution.These 
in u n n e n aiev g ta o rwthi emanch n es n n e p stincldeco tiu d iv sv e e tingo nth i a n l, co tiu d de oio

ofsediments, and floodsthat maytemporarilyrestorepart ofthechannelcapacity. 

Asp r f u ntiln etia o , weh d lo e t aB s aea d sv naten tieat o o riia iv s g tin a o k d a aeC s n e e l ra v s 
asdescribed below: 

BaseCase.Thefollowingelementsareincluded: 

1. OpenStateChannel 
2. Ex n ta h n e n r xs n o dsN r ie R ate d S teC a n l othtoe itigp n / othRv r o d 
3. Construct road ditchalongwest sideofWashboard Road 
4. Opensouthernchannelfrom road ditchtoabandoned detourroad 

5. Re v b n n d de u o d a d co s u tchtomanch n e o emo ea a do e to rra n ntrct di i a n l fth
NorthPlatte 

6. Removephragmitesalongopened drainages 

Alternative1.ThefollowingadditionalelementsareaddedtotheBaseCase: 

1. Improve and open the channelto connect existing culvertsin Washboard 

Road totheexistingconcreteboxculvert underHwy83. 
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2. Improve conveyance through the pondsto the main channeland provide 
overflow structure. 

Alternative2.Thefollowingadditionalelement isaddedtoAlternative1: 

1. Remove sand barthat isblocking the northern channelabout 1,500 feet 

aboveHwy83 and improvethechanneldownstream ofthispoint. 

Alternative3.Construct dikestoprotect properties. 

Alternative4.Purchaseorremoveproperties. 

Alternative5.Dredgechannelthroughthereachand placeberms. 

Al ra v e iediesio p rtinten tie6.R vs v r no ea o . 

Al ra v .n r n e ‘ u eln a a a d C n a‘ i u pyC n lten tie7 Iteco n ct NPPDsS th ra d C n l n e trlsManS p l a a

(akaTri-CountyCanal). 

Se o 3 o eco trct s p e u s d JS ooka e ea fctosi vala nctin3. fth n a co erq ete F Atol t sv rla r ne u tig 
alternatives.Theseare: 

• Anopinionofcapitalcost 
• AnestimateofannualO&M costs 

• Adescriptionoflogistics, includingpermitting 
• Commentsonthepotentialforchannelaggradation 
• Channelcapacityexpected 
• Probabilityofsuccess 

Thsifr tinwa u rzd i ciinma i ci nth ce aistobi noma o ssmmaie nade so trxtode deo es n ro e 
carrid ito co ce tu ldein T e the ih s rn ig s n ro, n ode, re n n p a sg . h re hg et a kn ce ais i r r wee 

Alternative2, Alternative1, and theBaseCase. 

Cost Estimates: Thecost estimateshavebeenreviewed and updated aspart ofthis 
ph s. h p te cot s ma s ae iclde i p e di . u n tis weeae T e u da d s eti te r n u d n A p n x A Q a tie r

developed from thedrawings.Unit priceswereestimated from constructioncost guides, 
su sRS Me n, a lla n u rm lca co trctos ta dad u i rce rcha .. a s swe sip t fo o l n a r. S n r nt pi swee 
increased toallow forsmallworkareasand access. Land valueswereestimated from 
re r fth o n sesrso i n n e sd a o t 20 p r n rg te'scodso eC u tyA sso‘ ffcea d icrae b u ece t. Pha mi

removalcosts were estimated from literature sources. At this levelofstudy a 
con n e cyo ece t i ta dad pa ce E gn eigcotsa ece t icldetig n f25 p r n ss n r rcti . n ie rn s t 15 p r n n u
suv yn , fn l sg , pa sa d se fca o s n i te ntrctina ns a o .re ig ia dein ln n p cii tin, a d lmi d co s u o dmiitrtin

Legaland administrativecostsareincluded tocovercity, county, and project sponsor 
costs.Permitting costs and costs foran EnvironmentalAssessment (EA)are our 
estimatesafterwediscussed thescopewiththeUnited StatesArmyCorpsofEngineers 
(USACE)in Kearney, NE. Wetlandsmay be present in alllocations. The costsfor 

wetln deie tin iclde fed me pe aa o fe hbtsa d odia o tha d ln a o n u il ti , rp rtin o x ii n co r n tin wi
regulators.Thecostsnoted fortheEAforeachalternativeareinclusive, forexamplethe 
EA cost forAlternative2 includesthecostsoftheEA forAlternative1 and theBase 

Case. 
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Eas : T epo oe r so o u lc a d pia rp r . Wh r rements h rp sd woki nb thp bi n rv tepo ety eewok 
ex n u i fth u lc rg t-o-wa , a tin l ae n ud b e dete dso tsdeo ep bi ih f y ddio a e sme tswo l en e d. We 
haveindicated onthedrawingstheproposed easements. Temporaryeasementswould 

be needed during construction. Permanent easements would be needed where 
maintenanceisrequired.Temporaryeasementsweretaken as3 percent oftheland 
value;permanent easementsweretakenas10percent oftheland value. Becausethe 

wor e ea yo r nth n v lp d p ro fpia aces eln au skg n rll ccusi eu de eo e otino rv tep r l, th a d v lewa
reduced 50percent whencalculatingeasement costs. 

Permitting:Anoverview ofpermit requirementsfollows. 

Fe rl h r op fE gn es( A E llrq ieS ctin40 emi ndea. T eUSAmyC rso n ie r US C )wi e ur e o 4 p r ttig 
forallworkaccomplished inwetlandsand otherwatersoftheUnited States, suchasthe 

Noth Pltte Rv r T e p r ttig po s llb gn wi ccua ln a o fr a ie. h emi n rces wi e i th a rte deie tin o
juidi o a we a dswi i epoe ra T eUS C ffcei e re , N bak ,rs ctin l tln thnth rjct ae . h A Eo i nK an y e rsa
wi eiy th s ln a o s a d rvde g i n n p r t p lca o . ntilllv rf ee deie tin n po i uda ce o emi a pi tin Iia
dis sinwi eUS C n rigthspoe a eute nth i pno a ncuso thth A Eco cenn i rjct h srsl d i ero iinth t a

In vdu lS ctin 40 Pemi wi e rq ie T i emi ty e wo l rq ie adii a e o 4 r t llb e urd. hs p r t p ud e ur
div ri f da llctin icldig the te e a d n n ee se e T )esty o ta coe o , n u n ra n d n e da g rd p cis (&E
cle rn s we a d ln a o , n cutua eo r e rn s Oth r fdeaaa ce, tln deie tin a d l rlrsuce claa ce. e e rl 
ag n e, u sth ih a d Widlf evce, ud b n ov d. u lce cis sch a e US Fs n l ie S ri s wo l e iv le A p bi

comment period isinvolved.Thetimeframeforpreparingand processingthistypeof 
permit isnolessthanthreemonths. 

Mr. g t io o fth e re ffce o e US C a n ca d a aDwih Tlltsn o e K an y o i f th A E h s idi te th t n 
En io me ta A ssme t wi en e d a at o ede so kn rcesfrthvrn n l ses n llb e de sp r fth ciinma igpo s o e 
404 p r t. h p lca t n r ll sitsi epe aa o n n lsso aten tieemi T ea pi n omayass nth rp rtina d a ayi f l ra v s 
fo apoe f i mpe i .r rjct o thsco lxty

Anyalternativethat would permanentlyimpact thejurisdictionalfloodplainwould also 
require the submittalofa ConditionalLetterofMap Revision (CLOMR) to Federal 

EmergencyManagement Agency(FEMA)inaccordancewiththeNationalFlood Insurance 
Program. Currently, thereisanupdate(Flood Hazard MitigationStudy(FHMS))tothe 
flo lai o n rie en rp rd b eCtyo othPltte T es n ros disio dp nb u da sb igpe ae yth i fN r a . h ce ai tu e n 
theConceptualDesign arenot expected to requirea CLOMR becausetheyhavenot 

significantlychanged thecrosssectionofthemainchannels. 

State. At thispoint, nostatepermitshavebeen identified. TheNorth PlatteGame 
Reu e i o te n th rjct ra h eu e ae so i tsto h n n .T efg slca d i e poe ae .T e R fg ra i fflmi u tig h

bo n re r ae n th ln a d rv ra k b t n n fth rp sd wokiu daisaeb sd o edeie te ieb n , u o eo epo oe r s 
ex e d toi a erv ra kdeie tin h i tso eR fg r h wno ep cte mp ct th ieb n ln a o .T elmi fth eu eaeso nth
drawings. 

Local. BecauseWashboard Road isacountyroad, acountyroad permit isanticipated. 
Haulpermitsmaybeneeded iflargeamountsofmaterialaremoved onpublic roads. 
TheCityregulatesthefloodplaininthisarea.Anyconstructioninthefloodplainwould 

re ur lo li e eo me t Pemi Ob iigap r t rq ie efr n tu eq ieaFo dpanD v lp n r t. tann emi e ursp romigs dis 
si lr es disn e d fr L , a o d a o emia toth tu e e de o aC OMR sn te b v . 

Description ofAlternatives.A description ofeach scenario follows.Drawings are 
provided inAppendixA. 
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Scenario:BaseCase 

Desc T e B s ae i h r r sltin th t e rsn e mii mription: h ae C s sa sot-tem ou o a rpee tsth nmu
work required to reduce the flooding ofproperties and allow passage of3,000 cfs 
thru h th 3 Bi e T e fllwig fa rsae iclde a d h wn o eo g e Hwy 8 rdg . h o o n e tue r n u d n so n th

drawingsinAppendixA: 

OpentheStateChannel. TheStateChannelisapproximately2,360feet longand was 
bul nth a sa at o eHwy8 rdg e ntrctinpoe h up seit i elte1960 sp r fth 3 bi erco s u o rjct.T ep ro

ofthechannelwastodrainwaterfrom theupperfloodplain, or, tokeepthebridge 
contrctinae y f rth rdg ntrctin i a n l sao d tofllis u o radr. Ate ebi eco s u o , thsch n e wa llwe i n 
withvegetationand sediment. Vegetationconsistsoftrees, grasses, and phragmites. 

Opening thischannelwould intercept flowsin theoverbankand conveythem tothe 
mainchannel.Theproposed workwould clearand grubthechanneland excavateabout 
1.5 feet from thechannelbottom. Thechannelwidthwould berestored to20feet. To 
enueth t fo e chthsch n e, th a rlch n e N r h n e)towhchisr a lwsra i a n l en tua a n l( othC a n l i t 

connectswould alsobecleared ofvegetationand regraded at awidthof80feet fora 
distanceofabout 800feet. 

Extend theStateChannel. Tointercept waterthat flowsneartheNorthRiverRoad, a 

new channelwitha20-foot basewidthwould beextended totheNorthRiverRoad. To 
minmiee ca a o n su tin ee itigp n ud b n roa d.i z x v tina d dirp o , th xs n o dswo l eicop rte

Co s u o d Di ln sb ad R a A yfo a assao n ru derthentrct R a tchao gWah o r o d. n lw th t p se ru d o n
Sta h n e llco tiu sb ad R a o d di p rxma l e tteC a n lwi n n etoWah o r o d. Ara tcha po i tey1,150fe
long with a bottom width of8 feet would be constructed along the west side of 
Wasb ad o d n e lws su e S u h n e, a rlch n e.h o r R a to co v y fo o th to th o th C a n l a n tua a n l

Cuv r thh a ll ud b ntae n rth xs n ie.T edi ud bletswi e dwaswo l eis lld u de ee itigdrv s h tchwo l e 
re e e te n eln ca igrs rd.T eb tto fth tchwo l eln d wi-v g ta d a d th a ds pn etoe h o m o edi ud b ie th 
2-inchrcktordu rso n a lta ite a ceo e ceeoina d fcii teman n n . 

OpenSouthChannel.At theend oftheproposed road ditchalongWashboard Road, the 
flowswould enteranexistingchannel(SouthChannel)that used toconveysignificant 
flowsbeforebeingblocked withvegetationand sediment. TheBaseCasewould open 

about 800feet ofchannelbyremovingvegetationand regradingtheinvert. Theend of 
thischannelwould connect tothenext ditchthat isproposed. 

RemoveAbandoned Road, Construct Ditch. The24-foot wideasphalt road constructed 

aspart ofthedetourfortheHwy83 bridgeconstructionwasnevertotallyremoved. A 
se o b u 0 e t ln e isi lce h o d e a k n n ree thfoctina o t 8 0fe o grman npa .T era mb n me t itefrswi lw 
in thefloodplain. TheBaseCasewould removetheroad and construct aditch that 

connectstheSouthChanneltothemainchanneloftheriver.WheretheSouthChannel 
meetsthe proposed ditch, an existing temporaryculvert would be removed and the 
eath r eh p d topo i mo thfo . rv tedu ln a e nco s u dr wokrsa e rvdes o lw Apia ckbid h sb e ntrcte
next totheroad and would havetoberelocated. 

RemovalofPhragmites australis (common reed). Besidestheclearing and grubbing 
workin thechannelsthat would mechanicallyremovePhragmites australis, theBase 

Caepo oe s e ca me o i o t lat 50fe ne chs rp sstouech mi l th dstokllPhragmites fra e s e t o a
sideofthereopened channels.Part ofthistreatment isproposed tobedonewithaerial 
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methodsusingtheglyphosatecompound Rodeo®. Inareaswhereadjacent vegetation 
maybedamaged bydrift, theuseofbackpacksprayersisproposed. Oneapplicationof 
che ca t th rre meo e rh sb e e ote e e e v n klln emi la eco ct ti fy a a e n rp r d to b ffctiei iig th

sta diggo . S be u n n u la pi tin r e de e pth ln rmn n rwth u sq e t a n a p lca o saen e d tok e epa t fo
returning. 

Capital Cost: Estimated quantitiesand unit pricesweredeveloped fortheworkas 
des ie b v . h pno f s sa ch d. T eeti te s s$ ,610 T ecrb d a o e T eo iino cot i tta e h s ma d cot i 398 . h
estimated cost fortheEAhasbeenshownseparately. 

O&M Cos n u l s llb n rre e pth a n l reo e e tinandt: A n a cotswi eicu d tok e ech n esfe fv g ta o
sediment. Anallowancehasalsobeenprovided formaintenanceoftheroad ditchand 
culverts. 

Log tic ,inc ing permitting hss n rowi mp ct th teso eUSa dis s lud : T i ce ai lli a ewa r fth n
thereforerequirean Individual404 Permit. TheUSACEhasindicated that anEA will
need tobeprepared aspart ofthereviewprocessforthePermit. 

Potential for ditional hannel ag ation: T i l ra v lln t h v nyad c grad hsaten tiewi o a ea
sinfca t i a nth ch ns uiga ga tini emanch n e.g ii n mp ct o eme a imsca sn g rda o nth i a n l

Probability ofsuccess: Based onourunderstandingofthecausesfortheflooding 
durn 0 i rp sd a o a ihpo a ii f u s lmia lo nig20 2, thspo oe ctinh sahg rb bltyo sccestoei n tefo dig 
at aflowof3,000cfsaslongasthechannelsthat arenoted arekept open. 

Channel capacityexpected:Fortheshort term, themainchannelshould beableto 
con e 0 stho g era th u eutigi lo n .f g rda o nv y3,0 0cf ru hth e chwi o t rsln nfo dig Ia ga tina d 
en o ch n f e e tini emanrv r a n l n n e, th ffctie eso thscra me t o v g ta o nth i ie ch n e co tiu s ee e v n s f i

scenariomaydiminishovertime. 
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JFSA EXHIBIT BC-1 
NORTH PLATTE CHANNEL CAPACITY STUDY 
CONCEPTUAL DESIGN 
ENGINEER'S OPINION OF PROBABLE COST 

ALTERNATIVE: BASE CASE 
CAPITAL COST: 

No. Item Quantity Unit Unit Price Total 
1 Mobilization 1 LS $12,500.00 $12,500.00 

Open & Extend State Channel, North Channel 
2 Clear and grub 5.6 Ac $1,250.00 $7,000.00 
3 Excavate and haul 4,600 CY $7.00 $32,200.00 

subtotal: $39,200.00 
Construct Road Ditch along Washboard Rd 

4 Clear and grub 0.6 Ac $1,250.00 $750.00 
5 Excavate and haul 1,550 CY $7.00 $10,850.00 
6 Culverts, 36-inch CMP, 50 ft long 6 EA $5,000.00 $30,000.00 
7 Headwalls 6 EA $2,500.00 $15,000.00 
8 Restore drives, landscaping 3 EA $7,500.00 $22,500.00 
9 Channel lining, 2-inch rock 260 CY $25.00 $6,500.00 

10 Geotextile fabric 2,550 SY $3.00 $7,650.00 
subtotal: $93,250.00 

Remove Detour Road, Open South Channel, Build Ditch 
11 Clear and grub South Channel 1 Ac $1,250.00 $1,250.00 
12 Remove 3-inch asphalt road 2,150 SY $5.00 $10,750.00 
13 Remove embankment, haul 8,900 CY $7.00 $62,300.00 
14 Excavate ditch 2,075 CY $5.00 $10,375.00 

subtotal: $84,675.00 
Phragmites 

15 Treat phragmites, aerial spray 5 Ac $225.00 $1,125.00 
16 Treat phragmites, backpack sprayer 2 Ac $1,100.00 $2,200.00 

subtotal: $3,325.00 
Investigations, Permits 

17 Wetland Delineation/Verification 96 Hr $85.00 $8,160.00 
18 USACE Section 404 Individual Permit 120 Hr $85.00 $10,200.00 
19 Easements, Permanent 9 Ac $200.00 $1,800.00 
20 Geotechnical Report 1 LS $2,000.00 $2,000.00 

subtotal: $22,160.00 
Sub-total: $255,110.00 

Contingency: 25% $63,780.00 
Sub-total: $318,890.00 

Engineering: 15% $47,830.00 
Legal and Admin: 10% $31,889.00 

Total: $398,610.00 

Environmental Assessment (if required): $80,000.00 

JF0553/Eng/Cost/Opinion of Cost(Final).xls 11/25/2005 



JFSA EXHIBIT BC-1 
NORTH PLATTE CHANNEL CAPACITY STUDY 
CONCEPTUAL DESIGN 
ENGINEER'S OPINION OF PROBABLE COST 

ALTERNATIVE: BASE CASE 

ANNUAL O&M COST: 

No. Item Quantity Unit Unit Price Total 
1 Clear vegetation 5 Ac $500.00 $2,500.00 
2 Treat Phragmites 6.6 Ac $750.00 $4,950.00 
3 Clear culverts 1 LS $500.00 $500.00 
4 Road ditch maintenance 1 LS $1,000.00 $1,000.00 
5 Remove sediment from opened channels 1 LS $3,500.00 $3,500.00 
6 Mitigation monitoring for 404 Permit 24 HR $85.00 $2,040.00 

Sub-total: $14,490.00 

Contingency: 25% $3,620.00 
Sub-total: $18,110.00 

Legal and Admin: 10% $1,811.00 
Total: $19,921.00 

JF0553/Eng/Cost/Opinion of Cost(Final).xls 11/25/2005 



Scenario:Alternative1 œ BaseCaseand DrainageImprovements 

Desc l ra v sasot-tem sltinth t inc esth lme tso eription: Aten tie1 i h r r ou o a lud eee n fth

BaseCaseand addstwoelementstoimprovedrainage. Thefirst element isrestoring 
thedrainagewayfrom theculvertsthat crossunderthenorthend ofWashboard Road 
totheconcreteboxculvert (CBC)underHwy83. Thesecond element isimprovingthe 

flow from theeasternlaketothesouthernlakeand ontothemainchanneloftheNorth 
Pla ie ( ) h e tue r h wno edrwig nA p n xAtteRv r NPR.T efa rsaeso nth a n si p e di . 

Theimprovementstothedrainagewaybeginat two24-inch-diametercorrugated metal 

pipe(CMP)culvertsunderWashboard Road.Theupstream endsoftheseculvertshave 
be nda g d, rs i n lw T ecuv r llb e ard a d h a ll rvdee ma e etrctigfo . h letswi erp ie n e dwaspo i d to 
prte eu s e m e ds h wntra a n lwi eclae fv g ta o no ct th ptra n . T edo s e m ch n e llb e rd o e e tina d 

brs o e g fa po i tey8 0ln a e t a d awi fa o t 50fe nuhfraln tho p rxma l 0 ie rfe n dtho b u e t a d 
reh p d toi rv tsa ii n e lws hsra fth a n ldich resa e mpo ei bltytoco v yfo . T i e cho ech n e s ag s 
intothenorthernlake(formersand pit). 

Waterthat entersthenorthernlakenow exitseitherthroughtwo12-inch-diameterCMPs 
totheeast orthroughone18-inchdiameterculvertsand aswaletothesouth.Thelake 
dischargesoveralow spot inthesouthberm whereit overflowstothemainchannelof 
theNPR. 

Theimprovementstotheeast would includereplacingthetwo12-inch-diameterculverts 
withtwo36-ich a te cuv r thu s e m a d do s e m h a ll. h s lln -dime r letswi ptra n wntra e dwas T eewi

dischargeintoanaturalchannelthat needstobecleared ofvegetationand widened for 
adistanceofabout 400feet toreachtheCBC.TheCBCconsistsoftwocells, each4 feet 
wideand 2.5 feet high. Downstream ofthe CBC, an additional600 feet ofchannel 
ne dstob eard a d rga d toa o low toco tiu n elk nth at sdee ecl e n e rde llw f n n eitoth a eo ee s i

ofHwy8 n o e v rlw sctinwi eco s u d tordu ma eso l3. Aco trlld o efo e o llb ntrcte e ceda g h ud 
thelakelevelrisetothepoint ofovertopping. 

Th mpo e n esu n u e lcigth let b twe nth a e thtwoei rv me tstoth o thiclderpa n ecuv r e e elk swi
30-ich a te MPswi e dwasa d co s u n no efo e o nth emn -dime rC thh a ll n ntrctiga v rlw sctini eb r
ofthesouthlakeat anelevationtoprovideforadequatedrainage.Theoverflow section 
would consist ofaconcretecutoffwallwitha10-foot-longoverflow section. A riprap 

blanket would beplaced downstream tominimizeerosionortheembankment. 

Th r r e f n , p rg te nthsae .Te tme t o v g ta o ud beli teeeaefw, ia y ha mi si i ra ra n f e e tinwo l mi d 
tomechanicalremovaloftreesand brush. 

Capital Cost: Estimated quantitiesweredeveloped fortheworkasdescribed above. 
The Opinion ofProbable Construction Cost forAlternative 1 hasbeen estimated at 

$530,145.Theestimateisattached. 

Theestimated cost fortheEA, $90,000, includestheworkfortheBaseCase, and has 
beenshownseparately. 

O&M Cos n u l s llb n rre e pth a n l reo e e tinandt: A n a cotswi eicu d tok e ech n esfe fv g ta o
se me t a d tomantai eculv r .di n n i nth ets
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Logistics,including permitting: Therewillbeminimalimpact tothechannels.No 
additionalpermitting otherthan needed forthe Base Case isexpected to coverthis 
work. 

Potential for additional channel aggradation: Theadditionalchannelsthat would 
beimproved aspart ofthisalternativearenot subject tosignificant aggradation. See 

theBaseCaseforcommentsontheriverchannels. 

Probabilityofs c es : B ca s eedria ei rv me tsaen t i a d bu c s e ueth s an g mpo e n r o mp cte y 
eitheruncontrolled vegetation oraggradation, theyareexpected tofunction welland 

reut i ihpo a ii f u s.sl nahg rb bltyo scces

Channel capacityexpected: ThesameasfortheBaseCase, that is, fortheshort 

term, the channelshould be able to convey 3,000 cfs through the reach without 
reutigi lo n .I g rda o n n o ch n fv g ta o nth i iesln nfo dig fa ga tina d e cra me t o e e tini emanrv r 

n e co tiu s ee e v n s fthss n oma mii e ti .cha n l n n e, th ffctie eso i ce ari ydi nshov r me
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JFSA EXHIBIT ALT1-1 
NORTH PLATTE CHANNEL CAPACITY STUDY 
CONCEPTUAL DESIGN 
ENGINEER'S OPINION OF PROBABLE COST 

ALTERNATIVE: ALTERNATIVE 1 (Base plus connection to the CBC) 

CAPITAL COST: 
Item 

No. ITEM Quantity Unit Unit Price Total 
1 Base Case (includes mobilization) 1 LS $255,110.00 $255,110.00 
2 Clear and grub 2.5 Ac $1,250.00 $3,125.00 
3 CMP 30-inch repair upstream ends (2) 1 LS $1,000.00 $1,000.00 
4 Culverts, 30-inch CMP, 150 ft long 2 EA $10,000.00 $20,000.00 
5 Headwalls, 30-inch CMP 8 EA $2,500.00 $20,000.00 
6 Culverts, 36-inch CMP, 100 ft long 2 EA $9,000.00 $18,000.00 
7 Headwall, 36-inch CMP 4 EA $2,500.00 $10,000.00 
8 Concrete cutoff wall, including excavation 3.3 CY $600.00 $1,980.00 
9 Revegetate 2 Ac $500.00 $1,000.00 

10 Bank protection 42 CY $40.00 $1,680.00 
11 Additional geotechnical 1 LS $1,500.00 $1,500.00 
12 Additional permitting 24 Hr $85.00 $2,040.00 
13 Additional Easements, permanent 2.3 Ac $200.00 $460.00 
14 Additional Wetland Delineation 40 Hr $85.00 $3,400.00 

Sub-total: $339,295.00 

Contingency: 25% 
Sub-total: 

$84,820.00 
$424,115.00 

Engineering: 
Legal and Admin: 

15% 
10% 

Total: 

$63,620.00 
$42,410.00 

$530,145.00 

Environmental Assessment (if required): $90,000.00 

ANNUAL O&M COST: 

No. Item Quantity Unit Unit Price Total 
1 Base Case 1 LS $14,490.00 $14,490.00 
2 Clear vegetation, additional 2 Ac $500.00 $1,000.00 
3 Treat Phragmites, additional 0 Ac $750.00 $0.00 
4 Clear culverts, additonal 1 LS $500.00 $500.00 
5 Road ditch maintenance 0 LS $1,000.00 $0.00 
6 Remove sediment from opened channels 1 LS $1,500.00 $1,500.00 
7 Mitigation monitoring for 404 Permit 24 HR $85.00 $2,040.00 

Sub-total: $19,530.00 

Contingency: 25% 
Sub-total: 

$4,880.00 
$24,410.00 

Legal and Admin: 10% 
Total: 

$2,441.00 
$26,851.00 

JF0553/Eng/Cost/Opinion of Cost(Final).xls 11/25/2005 



Scenario:Alternative2 œ BaseCaseplusAlternative1 plusRemovalofSand Bar 

Desc l ra ve2 isasot-tem soltinth t inc esth lme tso oription: Aten ti h r r u o a lud eee n fb th 

theB s aea d Aten tie1 a d ad sth e v l fth a d b ro te b u 5aeC s n l ra v n d ermo a o esn a lca d a o t 1.
mie b v 3 wh r e man ch n e pi n . e e drwig nlsa o e Hwy 8 ee th i a n lsltsito two S e th a n si
Ap e di . Ifr tinfo o lrsde tsa d o iasidi te a i a n lp n xA noma o rm lca ei n n ffcil n ca sth t thsch n e

usd toco v ysg ii n lws uigth o lw p ro fth d-198 stoltee n e infca t fo . D rn elw fo eid o emi 0 a
1990s a d b r ul pa eu p re d o i a n lA ra p o ga h e iwe, asn a b it u t th p e n fthsch n e. eil h to rp srve d 
durn i eid co fr i ta me t. T i a d b rwa bev d i 0 ythigthsp ro nim thss te n hssn a so sre n20 2 b e 
USACE representativesand also during ourJune2005 field visit. Bycomparing the 

photographsfrom the2002 visit withourobservations, it isclearthat thissand barhas 
con n e rw a d th t v g ta o , pi rl ha mi s a e meeta lsetiu d togo n a e e tin rmaiyp rg te, h sb co s bih d. 
Theeffect contributestoflow beingrestricted upstream ofthispoint sothat waterflows 

ou fth i a n l n eo eb n n ln eae ut su fN r iet o emanch n e, itoth v ra ka d ao gth rajs o tho othRv r 
Road.Byremovingthissand barmoreflow isexpected topassdownthenorthchannel 
ofthe river, thereby lowering waterlevels upstream and reducing the flow in the 
overbank. 

From a review ofrecent aerialphotographs, the sand baris estimated to contain 
approximately3,750 cubic yards(cy)ofmaterial, assuming maximum dimensionsof 
250 feet long by 120 feet wide and 4 feet deep. To encourage flow through this 

channel, approximately500feet ofthenaturalchannelwould becleared and regraded 
forawidthofapproximately80feet.Anaccessroad onprivatepropertywillhavetobe 
cut throughthebuildupofphragmitestoreachthisarea. 

Capital Cost:Estimated quantitiesweredeveloped fortheworkasdescribed above. 
TheOpinion ofProbableConstruction Cost forAlternative2 (includesBaseCaseand 
Alternative1)hasbeenestimated at $629,010.Thecost estimateisattached. 

Theestimated cost fortheEA, $100,000, alsocoverstheworkneeded fortheBaseCase 
and Alternative1, and isshownseparately. 

O&M Cos h a r fth tra nthsae slk l eut i ddio a snt:T en tueo es e m i i rai ieytorsl na tin l a d 
depositsin the reopened channel. Annualmaintenance to remove the accumulated 
mateilwi e rq ie Lk wie du e pe ae ce o australisra llb e urd. ie s, e to th rv ln fPhragmites 

adjce t to th a nel co trlme o spryn )wi en e d n u ll. h sa n ech n , n o th ds( a ig llb e de a n ay T ee 
costsareincluded inthecost estimate. 

Log tic ,inc ing permitting Pemi rq ie n ud e smia oeis s lud : r t e urme ts wo l b i lrto th s

described undertheBaseCase. 

Potential for additional channel aggradation: Asnoted above, thisareaissubject 

tocontinued aggradationaslongastheoverallcharacteristicsoftheriverchannelare 
not changed inthisreach. 

Probability ofsuccess: As long as the channelis kept open, this alternative is 

ex e d toh v ihpo a ii f u s.p cte a eahg rb bltyo scces

Channel capac pec :SmiartoAten tie1, thsactivtyso l e ceityex ted i l l ra v i i h ud rdu

flo nginth ffcte ra herie ch n e wi ea l as3,0 0cf ru ho di ea e d ae .T v r a n l llb betop s 0 stho g
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theHwy83 Bridgeundercurrent conditions.Continued aggradationorencroachment by 
ve e tinwi miihth n e a ceg ta o lldi ns eco v y n . 
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JFSA EXHIBIT ALT2-1 
NORTH PLATTE CHANNEL CAPACITY STUDY 
CONCEPTUAL DESIGN 
ENGINEER'S OPINION OF PROBABLE COST 

ALTERNATIVE: ALTERNATIVE 2: (Base + Alt 1 + remove sand bar) 

CAPITAL COST: 
Item 

No. Item Quantity Unit Unit Price Total 
1 Base Case + Alternative 1 1 LS $339,295.00 $339,295.00 
2 Access road 1 LS $2,500.00 $2,500.00 
3 Clear and grub 2.0 Ac $1,500.00 $3,000.00 
4 Excavate and haul 7100 CY $7.00 $49,700.00 
5 Revegetate 1 Ac $500.00 $500.00 
6 Additional permitting 40 Hr $85.00 $3,400.00 
7 Excavate and haul 2.55 Ac $200.00 $510.00 
8 Additional Wetland Delineation 40 Hr $85.00 $3,400.00 
9 Easements, temporary 1.85 Ac $60.00 $111.00 

10 Easements, permanent 0.75 Ac $200.00 $150.00 

Sub-total: $402,566.00 

Contingency: 25% 
Sub-total: 

$100,640.00 
$503,206.00 

Engineering: 
Legal and Admin: 

15% 
10% 

Total: 

$75,480.00 
$50,320.00 

$629,010.00 

Environmental Assessment (if required): $100,000.00 

ANNUAL O&M COST: 

No. Item Quantity Unit Unit Price Total 
1 Alternative 1, includes Base Case 1 LS $19,530.00 $19,530.00 
2 Clear vegetation, additional 2 Ac $500.00 $1,000.00 
3 Treat Phragmites, additional 1 Ac $750.00 $750.00 
4 Clear culverts 0 LS $500.00 $0.00 
5 Road ditch maintenance 0 LS $1,000.00 $0.00 
6 Remove sediment from opened channels 1 LS $2,000.00 $2,000.00 
7 Add'l mitigation monitoring for 404 Permit 24 HR $85.00 $2,040.00 

Sub-total: 

Contingency: 25% 
Sub-total: 

Legal and Admin: 10% 
Total: 

$25,320.00 

$6,330.00 
$31,650.00 

$3,165.00 
$34,815.00 

JF0553/Eng/Cost/Opinion of Cost(Final).xls 11/25/2005 




