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Abstract

A Comparison of 2D Versus 2D/3D Numerical Models of an Oxbow Reconnectiortioe
Portneuf River

Thesis Abstract Idaho State University (2021)

The case study for this thesis was in Pocatello, Idaho. The objective of this paper was to
provide recommendations for culvert additions for reconnection of historical oxbows along the
PortneufRiver in South Pocatelld'he reconnection of the oxbows wllovide flood storage
and mitigation. Another objective was to compare the results of aRIEE2D surface water

model with a combined-P and 3D surface water model in FLOA&BD.

Total hydrogaphs with return periods of 2, 5, 10, 25, and 100 were developed as the
flood events and all were modeled in HR@S. The 25year return periotlydrographvas used

to compae FLOW-3D and HECRAS results.

A 4ft inlet culvert is recommended with an upsineavert at an elevation of 4467 ft and
the downstream invert was placed at 4466 ft. Four 1 ft culverts are recommended at the outlet.
Three culverts placed at the maximum floodplain WSE of 4470.5 ft to act as emergency outlets.
The culvert at the lower @ationwas used athe main outlet culvert. This culvert was placed at

an elevation of 4461 ft

Water surface elevationgthin FLOW-3D were lower than HE®RAS by an average of
3.6ft. Velocities within FLOW-3D were higher than HERAS by an average of 0.52 fps.
Depths within FLOW3D were than HEGRAS by an average of 1.23 ft. Results produced from
HEC-RAS weredetermined to benore reliable thathose of FLOW3D. Due toavolume loss

of 12% the FLOWS3D results were considered unreliable and unsuccessful.

Xiv



Chapter1-l nt roducti on

This chapter provide$ié purposeand background necessary to fully understand the contents
of the thesis belowl his includes a&pecificexplanation of the project locati@hong the
Portneuf River in Pocatello Idah@fter this the proposenhodificationsthatprovide the basis

for this projectare explainedrFinally, the historic flooding along the Portneuf are highlighted.

1.1 Purpose

There are a few objectives for the research presented in this thesifirstiubjective is to
compare results of-Rimensional unsteady water mosi@iroduced with HE€RAS and FLOW
3D of a section othe PortneuRiver in Pocatello Idahdl'he next objectivés to evaluate the
feasibility of restoring historic Portneuf Riv@xbowsand the Portneuf River Flood Plain east of
the Union Pacific Railroad betwe&wouth 29 Ave and Hildreth Roadlhe reconnection of the
oxbows will provide floodplain storage duripgak flood eventsFigurel illustrates

reconnection of an oxbo(iHarelson, 2019)

ABANDONED RE-CONNECTED
OXBOW

2 %
s>

e

Figureli Diagram of oxbow rehabilitatiofHarelson, 2019)



Portneuf River at the south end of Pocatello, near Edson Fichter pond includes two historical
meanders oxbows as showrHigure2. The study presented here considers the feasibility of
rehabilitating bothos ows by diverting flows at Point 1 (4
connecting the first and second oxbows by excavating a chimomepoint 2 to point 3 and

returning flows to the river (ddrelspnpZ0x®x 4 (42A

Figure2i Diversion, excavation, and returning locations



The intent of theecomecting the oxbows is to use them as a flood storage basin in the event
of a flood. Theflood storage is to dampen peak flood flows to allow redesign of several portions
of the riverdownstreanof the project location. The areas of redesign would allow better
recreational access to the river throughout Pocatelket. and outlet culvert alignments are

presented ifrigure3. Figure4 shows the project location and the locations for channel redesign.

Googlefartht " 3 ' . =2 " b7 \
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Figure3i Model area and culvert locations
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Figure4 i Project location

1.2 Proposed Connection Channel

The proposed channel connecting the oxbows from point 2 to point 3 mimics a trapezoidal
channel with denfoot-wide pedestrian pathwags shown irFigure5. This would require
approximately 113,300 cubic yards of excavatidarelson, 2019)igure6 shows that

proposed Army Core of Engineering Rehabilitation Ry of Pocatello, 2015)

£
&\ Pedestrian 6

Figure57 Proposed connection chanifelarelson, 2019)



Figure61 Army Corps Open Meander Rehabilitation P{@ity of Pocatello, 2015)

1.3 Land Ownership

Parcel ownership is shown ligure?. The inletwhich is thefirst diversion culvert is
located on an undeveloped section of property owned by the Juniper Hills Country Club. More
than half of thdirst oxbow, and a large portion of the historical floodplain is owned by the City
of PocatelloThe proposed connection channel and second oxbow is under the landownership of
Duane Shaper. A 9fbot-wide strip of land running parallel to the Union PacRiailroad is
owned by the City of Pocatello. All connection channel excavation would occur in this corridor.
The area of Edson Fichter nature trail and the location of return flow to the river is under
ownership of the State of Idaho and administered éydaho Fish and Game Department
(Harelson, 2019)Both diversion culverts would cross under the property owner by the Union

Pacific Railroad.



Figure7i Land ownershigHarel®on, 2019)

1.4 Current Water Rights

The Portneuf River is a fully appropriated stream system (FASS). This means that there is
insufficient supply for new water right applications and the analysis of the legal basis for
diverting the river flows is beyonthé¢ scope of this studZurrent water rights for the six
properties within the project location are displaye#igure8. Table1l summarizes the water
rights pertaining té-igure8. Three irrigation groundwater rights for the surrounding floodplains

and golf course.
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Figure81 Current water rightéHarelson, 2019)

The only current watearghts to the Portneuf River are owned by the State of Idaho and are
primarily used for Wildlife preservation and inflow to the Edson Fichter Pond. Idaho Fish and
Game owns groundwater rights to maintain the water level of the (Rtait Department of

Water Resources, 2020; Idaho Department of Water Resources, 2020)

Tableli Water right summary table

Water
No right Owner
number

Priority Water Diversion
Source
date use rate

1 292494 City of Pocatello 7/17/1966 Ground Water Irrigation 1.55 cfs

2 298011 Corey Snow  04/5/1990 Ground Water Irrigation 0.2 cfs

3 2913998 Fish & Game 02/9/2011 Ground Water Rggfaagg’” 47 AFA

4 2913648 State of Idaho 1/26/1912 PortneufRiver  Wildlife 2 cfs

5 212:?'7 A State of Idaho 7/15/2003 Portneuf River  Wildlife 0.24 cfs

6 294433 Juniper Hills  3/31/1960 Ground Water Irrigation 2.27 cfs
*AFA =
acrefeet
annually




1.5 Portneuf History/Background

1.5.1 Introduction

The Portneufiver meanderd11 milesfrom the mountains above Chesterfield Reservoir
through four Idaho counties and connects to the American Falls Res&éhiPortneuf
Watershed composes of 1300 square milas. Potneuf watershed is shown iigure9. The

stretch of river focused on in this report is from the Portneuf Gap tohtbgenne Bridge.

Headwaters

American Pocatello,
Falls Chubbuck

Reservoir \_

Chesterfield
Reservoir

Area of Interest

Figure91 Portneuf WatershedORC, 2021)



1.5.2 Historical Floodingand Channel Modifications

The first modifications to the natural process of the Portneuf river began from 1878 to
1882 when the Union Pacific Railroad was constructed alangdntneuf River. The
modifications includedtraghtening anccutting off historical river meanderAfter the railroad
was establishedhe Pocatello Townsite@ascreated in888 ancconsisted o& grid running
parallel with the railroad. The townsite plplaced house and street lots directly overritres.
The combination of the construction of the railroad and the townsite plan reduced floodplain area

to almost zero throughout Pocatedl® shown irFigure10 (City of Pocatello, 2015)

Historical Floodplain

\

Portneuf River

Union Pacific Railroad

Pocatello Townsite

Figurel0i PortneufTownsite 1934 City of Pocatello, 2015)


























































































































































































































































































































































































