BSDMS Summary Report

80 Chariton River near Prairie Hill, MO

Site Location:

Site ID 80
Site Nane: Chariton River near Prairie HIIl, MO
County: Chariton
Nearest City: Prairie Hill Cont act :
Ri chard J. Hui zi nga
State: MO 1400 | ndependence Road, M5 200
Rol I a, MO 65401
Latitude: 393225 (573) 308-3570
Longi t ude: 0924723
USGS Station ID: 06905500
Rout e Number : 129
Route C ass: State Publ i cati on:
Service Level: Mai nl i ne

Route Direction: North
H ghway Mle Point: 11.73
St r eam Nane: Chariton River

River Mle: 19.6

Site Description:

The study site is located on the Chariton River at mle 11.73 of State Route 129,
about 9 miles north of the town of Salisbury (at the intersection of State Route 129
and U.S. Route 24), and about 18 mile south of the intersection of State Route 129
and U.S. Route 36. The Chariton River basin above the bridge covers approxi mately
1,870 square nmiles, and is partially regul ated by Rathbun Lake in lowa (station
06903880) built in 1969. The period of record for this station is from Cctober 1928
to the current year, with an annual nean flow of 1,273 cfs, and an instantaneous
peak flow of 33,600 cfs recorded on May 27, 1996 (stage 22.33 ft, gage datum.

The structure nunber for this site is L-344. The M ssouri Dept of Transportation
(MoDOT) built the current bridge in 1949 and channelized the Chariton River,
replacing a structure over the old channel on the current right floodplain. The
channel has been regul arly dredged, evidenced by the dredge piles observed on both
banks.

Structure L-344 consists of 60'-70'-70"'-60" continuous |-beam spans supported by
three dual -coni cal concrete colum piers with partial web walls, and spill-through
abutments. The piers and the abutnments are founded on piling; the pier piling is
driven to an el evation of 585-590 ft, and the abutnment piling is driven to an

el evation of 607 ft. The right abutment extends into the channel, whereas the |eft
abutment is set back about 35 feet fromthe top of the left bank. Both the left
bank and the right abutment are covered with | arge chunks of concrete debris and

riprap.

Thur sday, February 28, 2002 Page 1 of 11



BSDMS Summary Report

80 Chariton River near Prairie Hill, MO

Apparently due to channelization, this site is prone to catch drift. Several of the
fl ood measurenment on record indicate a large debris drift pileup on the central pier
and the consequent scour that occurs as a result of the raft. Several neasurenents
of scour have occurred at this site, by Larry Becker and by Dave Miel |l er/ R ck

Hui zinga et.al. The propensity to catch debris and the resulting scour are what
make this site an interesting case study.

A review of flood nmeasurement notes seens to indicate that this site does not
experience substantial scour of any formwhen there is no debris raft. The bed

el evations in these cases are consistently steady, matching the ground line at the
time of construction of L-344 and a channel survey taken in Novenber 1999 during | ow
flow. The only change in the channel fromthe tine of construction is a w dening and

|lateral migration of the channel. The channel configuration--with the dredge banks
on either side and | ow road enbanknents on both floodpl ains--is such that for flows
| ess than bank-full, flow direction is straight through the bridge opening with

little contraction of flow, resulting in no contraction scour and ninimal pier
scour. For greater than bank-full flows, flow direction (in the roadway ditches
upst ream and downstream of the bridge) is observed to be AWAY from the channel into
the floodplains, again resulting in no contraction scour and mini nmal pier scour.
However, for floods where a debris raft forms on the central pier, the bed

el evations drop by as nmuch as 20 feet in what appears to be a conbi nati on of
contraction scour (caused by the reduced flow area due to the raft) and | ocal scour
ef fects caused by the raft and pier.

Elevation Reference

Dat um Gage
MSL (ft): 632. 05
Description of Reference El evation:

Bri dge data el evations are taken from MoDOT pl ans, but are consistent with gage
datum

Stream Data

Dr ai nage Area 1870 Fl oodpl ain Wdth: Wde
(sq m):
Sl ope in 0. 000325 Nat ural Levees: Little

Vicinity(ft/ft):

FI ow | mpact : St rai ght Appar ent | ncision: None

Channel Evol ution Constructed Channel Boundary: Alluvial

Arnori ng: None Banks Tree Cover: Medium
Debri s Frequency: Frequent Si nuosi ty: St rai ght
Debris Effect: Bot h Br ai di ng: Local ly
Stream Si ze: Medi um Anabr anchi ng: None

Fl ow Habi t: Per enni al Bar s: W de
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Bed Material: Sand Stream W dt h Equi wi dt h
Variability:
Val l ey Setting: Low

Roughness Data

Manni ng' s n Val ues

Left Overbank Channel Ri ght Overbank
Hi gh: 0. 075 0. 045 0.075
Typi cal 0. 06 0. 035 0. 06
Low: 0. 045 0. 03 0. 045
Bed Material
Measur ement D95 D84 D50 D16 )
Nunber Yr M Dy Sanmpler (mm (mm) (mm) (mm) SP Shape Cohesion
1 Gab on 0.73 0.5 0.32 0.18 2.65 Mldly
Bed
2 Gab on 0.26 0.2 0.09 2. 65 Cohesi ve
Over bank

Bed Material Comments

Measurenment No: 1

Di aneters taken froma VA analysis of a grab sanple fromthe bed at | ow fl ow.

Resul ts:
Si ze (nm) 1.00 0. 500 0. 250 0.125 0. 062
% < t han 100.0 85.1 34.5 1.7 0.8

Measur enment No: 2

Di aneters taken from VA analysis of a grab sample fromthe I eft overbank.
Resul ts:

Size (nMm 1.00 0. 500 0. 250 0. 125 0. 062
% < t han 100.0 98.0 94.1 65.9 34.3
Bridge Data
Structure No: L- 344
Length(ft): 264
Wdth(ft): 24.5

Nunber of Spans: 4
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Vertical Configuration: Horizontal
Low Chord Elev (ft): 657. 85
Upper Chord Elev (ft): 664. 25
Overtopping Elev (ft): 652. 17
Skew (degrees): 0

Qui de Banks: None
Waterway O assification: Min
Year Built: 1949

Avg Daily Traffic: 600

Pl ans on Fil e: Yes

Parall el Bridges No

Upstrean! Downstream N A

Conti nuous Abutnent: No
Di st ance Between Centerlines:

Di st ance Between Pi er Faces:

Bri dge Description:

Structure L-344 consists of 60'-70"-70"-60" continuous |-beam spans
supported by three dual -conical concrete colum piers with partial web

wal | s, and spill-through abutments. The piers and the abutments are founded
on piling; the pier piling is driven to an elevation of 585-590 ft, and the
abutnent piling is driven to an el evation of 607 ft.

Abutment Data

Left Station: 0
Ri ght Station: 264.75
Left Skew (deg): O
Ri ght Skew (deg) O

Left Abutnment Length (ft): 24.5
Ri ght Abutnment Length (ft) 24.5
Left Abutnment to Channel Bank (ft): 35

Ri ght Abutment to Channel Bank (ft): -10
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Left Abutnent Protection: None
Ri ght Abutnment Protection Riprap
Contracted Openi ng Type: 11
Enbanknment Skew (deg): 0

Enmbankment Sl ope (ft/ft): 1.5

Abut nent Sl ope (ft/ft) 2
W ngwal | s: No
W ngwal | Angl e (deg): 0
Pier Data
Bri dge Pile

Pier ID station(ft) Aignment H ghway Station PierType # O Piles Spacing(ft)

1 61. 75 0 Si ngl e

2 113. 75 0 Singl e

3 201. 75 0 Singl e

Pi er

Pier ID wWwWdth(ft) Pier Shape Shape Factor Length(ft) Protection Foundation

1 4.625 Round 24. 625 None Piles
2 4.31 Round 24.75 None Piles
3 4.625 Round 24.625 None Piles
Top Bott om Foot or Pile Pile Tip
Pier ID FElevation(ft) FElevation(ft) Cap Wdth(ft) Cap Shape FElevation(ft)
1 623.5 619 9 Squar e 590
2 623 619 11.5 Squar e 586
3 623.5 619 9 Squar e 591

Pi er Description
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Pier ID 1

Dual concrete colums with partial web walls. Each columm, frombottomup: 9
x 6' x 4.5 (WkLxH) footings over 6 concrete piles (30" average in place);
cylindrical sub-colum 4.625 in diameter and 11.5" high with conical colum
above tapering from4.625 to 3" in 19.625'; 3.5 x 23.5' x 2' cap; webwall
fromelevation 642.0' to cap.

Pier 1D 2

Dual concrete colums with partial web walls. Each columm, from bottom up:
11.5" x 9' x 4.5 (WkLxH) seal course over 9 concrete piles (34" average in
pl ace); footing of 7.5 x 6.5 x 3'; conical colum tapering fromb5.375" to 3'
in 28.6"; 3.5 x 23.5'" x 2' cap; webwall fromelevation 635.0' to cap.

Pier ID 3

Dual concrete colums with partial web walls. Each columm, frombottomup: 9
x 6' x 4.5 (WkLxH) footings over 6 concrete piles (28 average in place);
cylindrical sub-colum 4.625 in diameter and 11.5" high with conical colum
above tapering from4.625 to 3" in 19.625; 3.5 x 23.5" x 2' cap; webwall
fromel evation 642.0" to cap.

Pier Scour Data

Pier ID Dat e Ti ne UsOr DS
2 3/ 29/ 60 Upst ream
2 4/ 22/ 73 Upst ream
2 5/8/78 Upst ream
2 7/ 8/ 93 Upst ream
2 5/ 24/ 95 Upst ream
Pier Scour Accuracy Side Slope TopWdth Apprch Apprch Effective Skew to
ID Depth (ft) (ft/ft) (ft) Vel (ft/s) Depth(ft) Pier Wdth Fl ow deg)
2 15.3 0.5 7.2 15.4 9.58 0
2 17.1 0.5 5.33 19.1 13.28 0
2 19.2 0.5 7.03 18 13. 36 0
2 21.1 0.5 8 17.1 14. 34 0
2 12.8 0.5 6.84 18.2 7.23 0
_ Sedi nent Bed Trough Crest ) Debri s
PierID Transport Mat eri al BedForm  (ft) (ft) Sigma Effects
2 Li ve- bed Non- Cohesi ve Unknown Subst anti al
2 Li ve- bed Non- Cohesi ve Unknown Subst anti al
2 Li ve- bed Unknown Unknown Subst anti al
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2 Li ve- bed Unknown Unknown Subst anti a
2 Li ve- bed Unknown Unknown Substanti a
PierlD D95 (nm) D84 (nm) D50 (nm) D16 (nm)

2 0.73 0.5 0. 32 0.18

2 0.73 0.5 0.32 0.18

2 0.73 0.5 0. 32 0.18

2 0.73 0.5 0.32 0.18

2 0.73 0.5 0. 32 0.18

Pi er Scour Comments

Pier ID 2 Ti me: US/ DS: Upst ream

These val ues represent conputed pier scour froman "equilibrium bed"

el evation (established in Nov, 1999, based on survey and historical data).
The effective pier diameter is calculated using Melville & Dongel (1992)
wherein the effect of a debris raft is converted to an effective pier

di anmet er based on the thickness of the raft (assuned to be the approach depth
divided by 3.4 = (15.4/3.4) = 4.53) and the diameter of the raft

(approxi mated from di scharge notes as 44 feet). The conputed contraction
scour was 1.2 feet, for a total scour of 16.5 feet. The actual neasured
total scour on this date was 17.2 feet (depth below "equilibriumbed" from
neasur enent notes).

Pier ID 2 Ti ne: US/ DS: Upstream

These val ues represent conputed pier scour froman "equilibrium bed"

el evation (established in Nov, 1999, based on survey and historical data).
The effective pier dianmeter is calculated using Melville & Dongel (1992)
wherein the effect of a debris raft is converted to an effective pier

di amet er based on the thickness of the raft (assuned to be the approach depth
divided by 3.4 = (19.1/3.4) = 5.62) and the dianmeter of the raft

(approxi mated from di scharge notes as 70 feet). The conputed contraction
scour was 0.0 feet, for a total scour of 17.1 feet. The actual neasured
total scour on this date was 17.1 feet (depth below "equilibrium bed" from
nmeasur enent notes).

Pier ID 2 Ti me: US/ DS: Upst ream

These val ues represent conputed pier scour froman "equilibrium bed"

el evation (established in Nov, 1999, based on survey and historical data).
The effective pier dianmeter is calculated using Melville & Dongel (1992)
wherein the effect of a debris raft is converted to an effective pier

di amet er based on the thickness of the raft (assuned to be the approach depth
divided by 3.4 = (18.0/3.4) = 5.30) and the dianmeter of the raft

(approxi mated from di scharge notes as 70 feet). The conputed contraction
scour was 0.0 feet, for a total scour of 19.2 feet. The actual neasured
total scour on this date was 20.0 feet (depth below "equilibriumbed" from
neasur enent notes).
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Pier ID 2 Ti me: US/ DS: Upst ream

These val ues represent conputed pier scour froman "equilibrium bed"

el evation (established in Nov, 1999, based on survey and historical data).
The effective pier diameter is calculated using Melville & Dongel (1992)
wherein the effect of a debris raft is converted to an effective pier

di amet er based on the thickness of the raft (assuned to be the approach depth
divided by 3.4 = (17.1/3.4) = 5.03) and the diameter of the raft

(approxi mated from di scharge notes as 70 feet). The conputed contraction
scour was 0.4 feet, for a total scour of 21.5 feet. The actual neasured
total scour on this date was 20.0 feet (depth below "equilibriumbed" from
neasur enent notes).

Pier ID 2 Ti ne: US/ DS: Upstream

These val ues represent conputed pier scour froman "equilibrium bed"

el evation (established in Nov, 1999, based on survey and historical data).
The effective pier diameter is calculated using Melville & Dongel (1992)
wherein the effect of a debris raft is converted to an effective pier

di anmet er based on the thickness of the raft (assuned to be the approach depth
divided by 3.4 = (19.1/3.4) = 5.62) and the diameter of the raft

(approxi mated from di scharge notes as 70 feet). The conputed contraction
scour was 0.0 feet, for a total scour of 12.8 feet. The actual neasured
total scour on this date was 11.8 feet (depth bel ow "equilibrium bed" from
neasur enent notes).

Abutment Scour

Measur enent Scour Sedi nent
Number Abutnment Date Time US/DS Depth (ft)  Accuracy Transport

1 Unknown 0 0 Unknown
Measur enent Vel ocity at Dept h at Di schar ge Avg Vel ocity Avg Depth
Nurber Abut (ft/s) Abut (ft) Bl ocked(cfs) Bl ocked(ft/s) Bl ocked(ft)
1
Measur enent Embankment
Nunber Length (ft) Bed Material D50 (m) Sigma  Debris Effect
1 Unknown Unknown

Abut ment Scour Conments

Measur ement No 1
Substantial road overflow areas on both fl oodpl ains and dredge banks on both

tops of banks preclude abutment scour. No measurenent or conputations of
abut nent scour were nade

ContractionScour
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Measur emrent
Nunber

1

2

Measur enent
Nunber

1

2

Measur enment
Nunber

1

2

Measur enment
Nunber

1

Thur sday,

Contracted Contracted Uncontracted Uncontracted

Dat e

3/ 29/ 60
4122/ 73
5/8/78
7/ 8/ 93

5/ 24/ 95

Accur acy

Uncontract ed
Avg Vel (ft/s)

5.7

7.46

7.29

6. 88

7.34

Pi er
Contraction
Rati o

Ti me

Contracted

Avg Vel (ft/s)

6. 49
4.94
6. 68
7.45

6. 36

Uncont r act

17952

28324

26351

23913

26795

Scour

Locati on

Mai n Channel

Mai n Channel

Mai n Channel

Mai n Channel

February 28, 2002

Di scharge(cfs)

Dat e
3/ 29/ 60

4122/ 73

5/8/78

7/ 8/ 93

5/ 24/ 95

Ti me

Contract ed

ed

Eccent -
ricity

Di scharge(cfs)

18176

17339

21330

22578

20579

Dept h(ft)

15.7
19
18.1
17. 4
18.3
Sedi ment
Transport

Li ve- bed

Li ve- bed

Li ve- bed

Li ve- bed

Scour

US/IDS  Depth(ft)

Contracted
Dept h(ft)

17.1

20.9

19.7

18. 8

20

200

200

200

200

200

Bed
Form

Unknown

Unknown

Unknown

Unknown

1.2
-6.8
-2.3

0.4
-3.1

Contracted
Wdth(ft)

163.7
167.8
162
160.9
161.9

Channel

Uncontracted Uncontracted Contraction
W dt h(ft)

Rati o

0.818

0. 839

0.81

0. 804

0.81

Debri s

Effects

Subst anti al

Subst anti al

Subst anti al

Subst anti al
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5 Mai n Channel Li ve- bed Unknown Substanti al
Measur ement Si gma
Bed Bed

Nunber D95 (nm) D84 (nmm) D50 (mm D16 (mm Mat eri al Mat eri al

1 Unknown
2 Unknown
3 Unknown
4 Unknown
5 Unknown

Contraction Scour Comments

Measurenent No. 1

These val ues represent conputed contraction scour froman "equilibrium bed"
el evation (established in Nov, 1999, based on survey and historical data).
The computed pier scour was 15.3 feet, for a total scour of 16.5 feet. The
actual measured total scour on this date was 17.2 feet (from neasurenent
not es) .

Measur enent No. 2

These val ues represent conputed contraction scour froman "equilibrium bed"
el evation (established in Nov, 1999, based on survey and historical data).
The computed pier scour was 17.1 feet, for a total scour of 17.1 feet. The
actual measured total scour on this date was 17.1 feet (from neasurenent
not es) .

Measurenent No. 3

These val ues represent conputed contraction scour froman "equilibrium bed"
el evation (established in Nov, 1999, based on survey and historical data).
The computed pier scour was 19.2 feet, for a total scour of 19.2 feet. The
actual measured total scour on this date was 20.0 feet (from neasurenent
not es) .

Measurenent No. 4

These val ues represent conputed contraction scour froman "equilibrium bed"
el evation (established in Nov, 1999, based on survey and historical data).
The computed pier scour was 21.1 feet, for a total scour of 21.5 feet. The
actual measured total scour on this date was 20.0 feet (from neasurenent
not es) .
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Measurenent No. 5

These val ues represent conputed contraction scour froman "equilibrium bed"
el evation (established in Nov, 1999, based on survey and historical data).
The computed pier scour was 12.8 feet, for a total scour of 12.8 feet. The
actual nmeasured total scour on this date was 11.8 feet (from neasurenent
not es).

Stage and Discharge Data

Peak Di scharge Fl ow Peak Stage Stage  \Water Return
year m dy hr m (cfs) Qacc year mb dy hr m (ft) Tenmp (C) Period(yr)
28200 653. 97 41. 67
31300 653. 89 83.3
24300 653. 01 15. 4
27500 651. 31 33.3
18200 650. 51 4.5
Hydrograph

Supporting Files
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