BSDMS Summary Report

85 US 93 over Bitterroot River near Darby, MT

Site Location:

Site ID: 85

Site Name: US 93 over Bitterroot River near Darby, MI

County: Raval | i

Nearest City: Dar by Cont act :
St eve Hol nbeck

State: Mr USGS, Montana District
(406) 457-5929

Latit ude: 455820 hol nbeck@isgs. gov
or

Longi t ude: 1140826 Chad Wagner

USGS, Kentucky District
(502) 493-1912

US(B St at | on | D 12344000 C\Nagner @Sgs_ gov

Rout e Nunber: 93
Rout e d ass: Us Publ i cati on:
Service Level: Mai nl i ne

Route Direction: NA
H ghway M| e Point:
St r eam Nane: Bitterroot River

River Mle: 77.2

Site Description:

The US 93 bridge over the Bitterroot River is a USGS gagi ng station site that has
been in continuous operation since 1939 and |l ocated 4.1 niles southeast of Darby in
sout hwestern Montana. A cable way is |ocated between 50-100 feet upstream of the
bridge. The bridge is highly skewed, therefore the distance to the cable way is
about 100 feet on the left bank and approximately 50 feet on the right bank. The
site is slightly regul ated by Pai nted Rocks Lake (station nunber 12342000) | ocated
upstream al ong the West Fork of the Bitterroot River. The river is essential for
irregation in the region. Diversions irrigate approxi mately 5000 acres of |and
upstream and about 500 acres i medi ately downstream of the site. The river bed is
conprised of coarse material (nostly cobbles), having a D50 on the order of 50 nm
The channel is void of vegetation, and overbanks are lined with nostly desci duous
trees and sone shrubbery.

US 93 bridge is supported by one webbed pier (center of bridge) and two piers
consisting of 6 separate cylindrical piles |ocated on the abutnents. The bridge
spans the channel under lowflow conditions, with the center pier |located along the
right edge of water. The flow splits around a small island approximately 250 feet
upstream of the bridge under both | ow and high-flow conditions. Large debris piles
have been witnessed to accunmul ate on the center peir during high-flow periods.

Elevation Reference
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Dat um MSL

ML (ft):

Description of Reference El evation:
The datum of the gage is 3,942.14 feet above sea |evel.

RM #4 - is top of steel fence post, painted yellow, in fence line 29 ft shoreward
and 10 ft upstream from gage.

El evation is 13.71 ft above datum and 3,955.85 ft above sea |evel.
RM#5 - is top of yellow painted anchor bolt on downstream side of left bank A-franme
pedest al .

El evation is 14.22 ft above datum and 3, 956.36 ft above sea |evel.
RM#6 - is top of lag bolt in power pole 50 ft shoreward and 10 ft upstream at end
of fence line.

El evation is 17 ft above gage datum and 3,959.00 ft above sea | eve.

Stream Data

Dr ai nage Area 1049 Fl ocodpl ain Wdth: Narrow
(sq m):
Sl ope in . 0038 Nat ural Levees: Unknown
Vicinity(ft/ft):
Fl ow | npact: Strai ght Appar ent | nci si on: None
Channel Evol ution Threshold Channel Boundary: Non-alluvial
Arnori ng: Parti al Banks Tree Cover: Medium
Debris Frequency: OGCccasional Si nuosi ty: Si nuous
Debris Effect: Local Br ai di ng: None
Stream Si ze: Medi um Anabr anchi ng: Local |y
Fl ow Habi t: Per enni al Bar s: W de
Bed Material: Cobbl es St ream W dt h Random
Variability:

Val l ey Setting: Hi gh

Roughness Data

Manni ng's n Val ues

Left Overbank Channel Ri ght Over bank
Hi gh: 0. 055 0.03 0. 055
Typi cal 0. 04 0.03 0. 045

Low:
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Bed Material
Measur ement D95 D84 D50 D16 ]
Nunber Yr M Dy Sampler (mm) (mm) (mm) (nmm) SP Shape Cohesion
1 Grab on 109 70 42 8.71 Non- Cohesi ve
Bed
2 Grab on 114 85 56 11.2 Non- Cohesi ve
Bed
3 Grab on 113 74 44 8. 47 Non- Cohesi ve
Bed
4 Grab on 114 84 59 11.7 Non- Cohesi ve
Bed

Bed Material Comments

Measur enent No: 1

Di aneters taken froma VA analysis of a grab sanple fromthe bed at |ow fl ow under
t he downstream face of the bridge.

Resul ts:

Size (M) 4 5.6 8 11 16 23 32 45 64 90 128

180

% < than 8.26 10.1 14.7 20.2 27.5 42.2 52.3 65.1 81.7 91.7 98.2 100

Measur enent No: 2

Di aneters taken froma VA analysis of a grab sanple fromthe bed at |ow fl ow under
t he upstream face of the bridge.

Resul ts:

Size (mM) 4 5.6 8 11 16 23 32 45 64 90 128

180

% < than 10.3 12.1 15.0 15.7 25.2 30.8 41.1 56.1 69.2 87.9 99.1 100

Measur enent No: 3

Di aneters taken froma VA analysis of a grab sanple fromthe bed at low flow in the
approach section.

Resul ts:

Size (M) 4 5.6 8 11 16 23 32 45 64 90 128

180

% < than 11.3 13.4 14.8 22.5 25.4 35.2 51.4 63.4 79.6 91.5 97.2 100

Measur enent No: 4

Di aneters taken froma VA analysis of a grab sanple fromthe bed at | ow fl ow
upstream approx. 1/8 mile at canpground/ Hannon fishing access.

Resul ts:

Size (mM) 4 5.6 8 11 16 23 32 45 64 90 128
180

% < than 6.80 8.74 11.7 14.6 24.3 30.1 38.8 54.4 68.9 88.3 99.0 100

Bridge Data

Structure No:

Thur sday, August 15, 2002 Page 3 of 9



BSDMS Summary Report

85 US 93 over Bitterroot River near Darby, MT

Length(ft):

Wdth(ft): 250

Nurmber of Spans: 4

Vertical Configuration: Sloping
Low Chord Elev (ft):

Upper Chord Elev (ft):
Overtopping Elev (ft):

Skew (degrees): 30

Gui de Banks: None
Waterway O assification: Min
Year Built:

Avg Daily Traffic:

Plans on File: 0

Paral l el Bridges No

Upst ream Downstream N A

Conti nuous Abutnent: O
Di st ance Between Centerlines:

Di st ance Between Pi er Faces:

Bri dge Description:

US 93 bridge is supported by one webbed pier (right pier |ooking downstrean)
and two piers consisting of 6 separate cylindrical piles |located on the
abutnents. The piers are nunbered, beginning with the right pier (I ooking
downstream). The bridge spans the channel under |owflow conditions, with
the pier #2 located along the right edge of water and the left pier |ocated
on the left abutment. The piers |located on the abutnents (#1 and #3) are
protected with rip-rap.

Abutment Data

Left Station:
Ri ght Station:

Left Skew (deg): O
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Ri ght Skew (deg) O

Left Abutnment Length (ft):
Ri ght Abutnent Length (ft)

Left Abutnent to Channel Bank (ft): 0

Ri ght Abutnment to Channel Bank (ft): 90

Left Abutnent Protection: Ri prap
Ri ght Abutnment Protection Riprap
Contracted Openi ng Type: 11
Enmbankment Skew (deg): 30
Enbanknment Slope (ft/ft):
Abut nent Sl ope (ft/ft)
W ngwal | s: 0
W ngwal | Angle (deg):
Pier Data
Bri dge Pile
Pier ID station(ft) Aignment Hi ghway Station PierType # O Piles Spacing(ft)
1 0 G oup 6
2 0 Singl e
3 0 G oup 6
Pi er
Pier ID wWdth(ft) Pier Shape Shape Factor Length(ft) Protection Foundation
1 Ylindrical Ri prap Unknown
2 Round None Unknown
3 Ylindrical Ri prap Unknown
Top Bot t om Foot or Pile Pile Tip
Pier ID Elevation(ft) Elevation(ft) Cap Wdth(ft) Cap Shape FElevation(ft)
1 Unknown
2 Unknown
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3 Unknown

Pi er Description

Pier 1D 1

Pier 1D 2

Pier #2 has a tendency to accunul ate a rather large pile of debris during high-
flow events.

Pier ID 3

Pier Scour Data

Pier ID Dat e Ti me usor DS
2 6/ 11/ 96 11: 35 Upst ream
Pier Scour Accuracy Side Slope TopWdth Apprch Apprch Effective Skewto
ID Depth (ft) (ft/ft) (ft) Vel (ft/s) Depth(ft) Pier Wdth Fl owdeg)
2 1.5 0.5 3.4 13 8.5 6.6 5 0
) Sedi nent Bed Trough Crest ) Debri s
PierID Transport Mat eri al BedForm  (ft) (ft) Sigma Effects
2 Cl ear-water Non-Cohesive Unknown 2.75 Moder at e
Pierl D D95 (mMm D84 (mm D50 (nmm) D16 (nmm
2 114 84.6 56 11.2

Pi er Scour Comrents

Pier ID 2 Tine: 11:35 US/ Ds: Upstream

Al though pier #2 has a tendency to accunulate a rather large pile of debris
during high-flow events, nothing was present during the nmeasurenents on
6/ 11/ 96.
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Abutment Scour

Measur enent Scour Sedi nent
Nunmber Abutnent Date Time US/DS Depth (ft)  Accuracy Transport
1 0 0 Unknown
Measur enent Vel ocity at Depth 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 Enbanknment
Nunber Length (ft) Bed Material D50 (nm) Sigma  Debris Effect
1 Unknown Unknown
Abut ment Scour Commrents
Measur enent No 1

ContractionScour

Measurenent Contracted Contracted Uncontracted Uncontracted Scour

Nurber Dat e Ti me Dat e Ti me US/IDS  Depth(ft)
1 6/ 11/ 96 11: 40 6/ 11/ 96 11: 00 0.7
Measur ement Contract ed Contract ed Contracted Contracted
Nurber Accur acy Avg Vel (ft/s) Discharge(cfs) Dept h(ft) Wdth(ft)
1 0.2 7.4 7390 6.9 151
Channel
Measur ement Uncontracted Uncontracted  Uncontracted Uncontracted Contraction
Nurber Avg Vel (ft/s) Discharge(cfs) Dept h(ft) Wdth(ft) Ratio
1 7.5 8787 5.9 180 0.98
Pi er
Measurenent Contraction Scour Eccent - Sedi nent Bed Debri s
Nunber Ratio Locati on ricity Transport Form Ef fects
1 Mai n Channel 0 Cl ear-water Unknown Moder at e
Measur ement Si g(rjra Bed
Nurber D95 (mm) D84 (nm) D50 (mm) D16 (mm) I\/B?zri al Mterial
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1 109 70 42 8.7 2.84 Non.-
Cohesi ve

Contraction Scour Conments

Measurenent No. 1

Al'l contraction is on the right portion of the approach section, therefore

eccentricity is 0. It should be understood that although clear-water
conditions are predicted for this flowregine, this site has the capabilities
of experiencing |live-bed conditions under slightly higher flows. |f debris

accurul ates during a flood event, it could have had a significant effect on
the anpbunt of contraction scour due to the relatively mninmal contraction
ratio.

Stage and Discharge Data

Peak Di scharge Fl ow Peak Stage St age at er Ret ur n
year m dy hr m (cfs) Qacc year no dy hr m (ft) Tenp (C) Period(yr)
11: 00 8, 787 12: 30 7.5 5
Hydrograph

Supporting Files

Dar byxsections. xl s - Excel worksheet with real -tine, pre- and post-
flood survey data and the resulting plot of bathynetry profiles used to
estimate depth of scour during the June, 1996 fl ood.

Photos of the Site (Dscn prefix; .jpg formats):
# Description
208. Looki ng downstream from cabl enay
209. Looki ng downstream from cabl enay
210. Looking downstream from cabl eway at right abutnent
211. Looking downstream from cabl eway at right floodplain
212. Looking upstream from bridge
213. Looking upstreamat |eft floodplain and cabl eway
214. Local scour at right pier
215. Looki ng downstream at scour at right pier
216. Looki ng downstream from bar on right bank
217. Looking upstream al ong right pier
218. Looking upstream from bar on right side
219. Note flow line on right pier

Photos of the Site (Bitterroot River prefix; .jpg formats):
# Description

1 Fl ow where some contraction probably occurred

2 TLH assisting in pebble count US of approach section

3 No Description
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4 Note SRH standing in scour hole
5 No Descri ption
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