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Abstract

River migration has resulted in a land owner losing 80% of his farmable land
along the west bank of a reach h of the Big Blue River near Marysvilleagarsalysis
of meander geometry and meander movement revealed that a single meander is moving
downvalley, resulting in the loss of farmland. The rate and direction of river meander
migration were measured using photogrammetric analysis of aerial phaitegnad
topographic maps covering a period from 1956 to 2006. The greatest annual rates of
channel migration and farmland erosion were closely associated with high flow events on
the river between 1983 and 1986 and between 1986 and 1988. Analysistaiezu
interval, riparian vegetation, and bend curvature indicate that the rates of farmland lost
and total meander migration are explained largely by the magnitude of floods. The

direction in which the meander moved is largely explained by the bendungrva
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CHAPTER 1 - Introduction

Problem Statement

An agriculturaffield adjacent to th8ig Blue River, approximately five
kilometersdownstream of Marysville in Northeast Kandaas beemrodedsignificantly

over the lasbOyears The magnitude, timing, and reason floe erosion are not known.

Significance:

The site selected for the study contains a rivefloodplain,and adjacent river
terrace in which the migration of a meandering river has significantly decreased the
amount of farmablarea on the terrac& he site also includes a location in which a sand
and gravel dredging operation begarseptembeR007 and is currently operating. This
study will show the history of the geomorphological changes that have taken place over
the last 50 years in tHe000meterlong reach.Kansas law states that if a rivepues by
progressive erosiatie property boundary moves with the river; however, if the river
moves by an avulsions the property bounddays at the previous locatiolVith this
understanding of the changes that have taken place before the dredging started, an
opportunity exists for future examination into the effects of dredging in streams, although
the impact of dredging will not be covered as part of this thesis.

Meander migration has been well studied and the rates of migration well
documented. An area of meandesa@rch that has not been emphasized is the direction
of movement.In this study reander movement is brokdown in terms of translation,
extensionandrotation Figurel.l). Translation occurs when the meander moves in a
direction normal to that of a line connecting the centroid and the apex of the meander,
extenson occurs when meander moves parallel to the axis, and rotation occurs when the
apex moves without corresponding changes to the radius of curvature of location of the

centroid.



Figure 1.1 Measure of meander movement. Source: Modified from Knighton 1998.

Purposeand Objectives

The purpose of this study is to evaluate channel changiaadsociated loss of
farmland along a short reach of the Big Blue River, downstream of Marysville, Kansas,
betweeril956and2006.The objectives of this study are to:

1. Describe thespatial and temporal patterns of channel shiftiatyveen 1956

and 2006, anthe associated impact on farmland erosion along the west bank
of the Big Blue River in Northeast Kansas.

2. Explain the patterns and process of channel shjftaxgnland erosiopand

direction of meander movement

Study Area

This chapter of the thesis pides information about the study reach of the Big

Blue River, followed by background on the watershed upstream of the study site.



The Study Reach

The studyreachis located in Marshall County, Northeast Kansas on a reach of the
Big Blue River approximizly five kilometers south of Marysville, Kans&®unded by
cross sectiomoneandthreeon Figurel.2. The farmland irthis investigation is located
ona river terrace alonthe west side of the BigBlueRivérabel ed as O0endang
(Figurel.2). Riverbanks along the west side of the Big Blue River on this reaclbas 5
meter in height and are nearly vertidaigurel.3).

Theloss of farmlandas raised concern about the potential impacts of dredging
on this particulareachof the Big Blue River This area was chosen because séad
and gravel dredging operation that begaSeptembeR007 and continug® operate to
the presentlay. The dredging sitdpcatedon theE %2, SE %4, Section 7, Township 3
south, Range 7 eaS8ixth Principle MeridianMarshall County, Kansaas indicated by
the hatch patter(Figurel.2). Thedredging operatioremoves sand and gravel from a
point bar located on the east side of the r(ffegurel1.2). The dredging company has
specified that they will dredge to a depth of approximatedy 6 metersbelow the water
surface levelremoving the entire point bar up to the area of mature trees on the east side
of that point bar, as indicad by the hatch pattern gurel.2.

A secondconcernof the farmer on the west side of the river is the potential
impact of a knickpointreatedby the dredging b, moving upstream undermining the
pipe feeding his field sprinklefTheirrigation pipe located near cross section number
one, can be seen the northeast portion of the méggurel.2). The bcation and extent
of thethree cross sectigrsurveyean 11-12 August2007 can be seen on the map.



Site Map:
Big Blue River Quarry
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Figure 1.2 2006 Aerial Fhoto of the Study Reach



Figure 1.3 Riverbanks along the Big Blue Riverooking downstream (Southeast).
April 2008.

A meandering river is suspected to have caused erosion reported by a local
farmer. The claimed erosioaccurred betweeoross sectiomone and three from 1956 to
2006 and affected the west bank of the stwd¢h The local farmer has indicated that at
one point he remembers farming where the river is to&iagurel.4 is a photograph
taken looking south along the rivacross what the local farmer claims to have been his
field at one point. The portion of the field remaining is seen along thebarkt

Soils abng the west bank are primarily thie Muir soils series with components
of Kennebec, Nodaway and Wabash seéises Theterraceslopes range from 0% to
2%. Muir soils are most commonlgcatedon liver valley terracéormingin fine-silty
alluvium parent material The Muir soils series are establishiedwvell-drainedarea and
have moderately higivater movementvenat themostrestrictive layer. The Muir soils
series makes up 80% d¢fe soils on the west bank and ael&ssified as finesilty,
mixed, mesic Cumulic HaplustollS'he Muil soil contains the following horizons: A
horizon from Oi 41 cm below ground surface, Bw horizon fromi4114 cm, and C
horizon from greatethan114 cm The A horizon has 1 20% sand, 50 70%silt, 1871
27% clay, and 2 4% Organic matter. The Bw horizon has 30%sand, 40 70% silt,
1871 35% clay, and 1 3% organic matterThe C horizon has 11 30%sand, 40 70%
silt, 181 35% clay, and 0.5% organic mattel.§. Department of Agriculte 2006).
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