BSDMS Summary Report

34 Badger Creek at U.S. 89 near Browning, MT

Site Location:

Site ID 34

Site Nane: Badger Creek at U.S. 89 near
County: G aci er

Nearest City: Br owni ng

State: Mr

Latitude: 482603

Longi t ude: 1124214

USGS Station ID: 6092500

Rout e Nunber: 89
Rout e d ass: us
Servi ce Level: Mai nl i ne

Route Direction: NA
H ghway M1le Point: 96.577
St ream Nane: Badger Creek

River Mle:

Site Description:

Br owni ng, MI

Cont act :

St ephen R Hol nbeck or Charl es
Parrett (406)449-5263

U. S. Geol ogical Survey

301 South Park Ave., Fed. Bl dg.
Rm 428

Hel ena, MI 59626

Publ i cati on:

An unpublished | evel -2 anal ysis
was performed by USGS and
submitted (March 1993) under the
title: "Analysis of scour
potential for bridge structure no.
PO0003096+05771 Badger Cr 15 M SE
Br owni ng, Mr".

The bridge site is 15 miles southeast of Browning,
Drainge area at the site is 239 square mles,
drai ning fromthe Rocky Mountain front.

Mont ana.
with headwaters
The mai n channel of Badger

Creek is perched in relation to the right flood plain, and the nain

channel has a a high degree of

instability.

There is a

significant right overbank flood plain and the majority of flood flows
are conveyed by road overtopping to the right of the bridge. A USGS

streanfl ow gagi ng stati on (06092500)

is located several river mles

upstream of the bridge site and has a drai nage area of 133 square miles.
Annual - peak-di scharge data were collected for 23 years at the USGS

streanfl ow gagi ng station "Badger Creek near

Br owni ng, Montana" (06092500).

As reported by Omang (1992), selected flood-frequency data for the site
gi ve 100-year and 500-year peak di scharge estinmates equal to 13,000 cfs

and 26,500 cfs, respectively.

The | ar gest
the gage was 49, 700 cfs on June 8,

recorded peak di scharge at
The next two | argest peak

di scharges occurred in 1953 (4,220 cfs) and 1970 (3,670 cfs).

Al t hough drainage area at the site is greater than at the gage, the

area upstream fromthe gage contributes nost to producing flood fl ows--
thus, the 100-year and 500-year peak discharges are presunmed to apply at the

bridge site. The streanbed is conposed of

relatively coarse material,

however, the bed is not arnored and is therefore consi dered unstable.
Bed-material sanple used in the sieve analysis (perforned at the
Materi al s Bureau of MDT) was fromthe bridge opening, between the
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upst ream and downstream face. Two core | ogs shown on MDT draw ng no.
7043 describe material underlying pier footings and abutments as being
conposed of dense sandy gravel with traces of clay. Athird core |og
descri bes foundation material as dense gravelly sand with cobbl es and
sone trace of clay. Drill holes ranged in depth from41l feet to about
76 feet below the surface of the streanbed. The gagi ng-station
history at the USGS streanfl ow gagi ng station "Badger Creek bel ow Four
Horns Canal near Browning, Montana" (06093200) indicated that "the
channel is often unstable, especially during high flows." This gaging
station was used instead of station 06092500 for interpreting
stability because channel control occurs, whereas the control for

station 06093200 is a diversion damstructure. |nspection of
stage-di scharge rating curves for the period 1973 to the present (1994)
indicate a trend towards channel aggradation (filling) at high flows.

Rel ati ve channel stability was al so eval uated using incipient notion
analysis. Hydraulic results from WPRO, coupled with gradation curve
data and shear stress calculations for the stream bed indicate channe
instability at both the 100-year and 500-year floods. Because
calculations indicate that |ive-bed scour occurs, devel opnent of an
arnor layer is presuned to be unlikely. There is evidence of about
2.5 ft of scour at the left and right abutnents. A conparison of
bridge sections for different dates show that contraction scour (to a
maxi mum of about 0.5 ft) may occur. |If the vertical changes
(excluding | ocal scour at piers and abutnents) were accumnul at ed
laterally across the section, however, the net change woul d be zero.

Elevation Reference

Dat um Local
MSL (ft):
Description of Reference El evation:

Ref erence mark nunmber 1 (RML) is chiseled "X'" on |eft upstream (sout hwest)
concrete abutnent wingwall set to elevation 99.99 feet.

Stream Data

Dr ai nage Area 239 Fl oodpl ain Wdth: Wde
(sq m):

Sl ope in 0. 0039 Nat ural Levees: Little
Vicinity(ft/ft):

FI ow | mpact : St rai ght Apparent | ncision: None
Channel Evol ution Aggradation Channel Boundary: Alluvial
Arnori ng: None Banks Tree Cover: Low
Debris Frequency: Cccasional Si nuosi ty: Si nuous
Debris Effect: Bot h Br ai di ng: Local |y
Stream Si ze: Medi um Anabr anchi ng: None
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Fl ow Habi t: Per enni al Bar s: Unknown

Bed Materi al : G avel Stream Wdth Unknown
Variability:

Val l ey Setting: Moder at e

Roughness Data
Manni ng' s n Val ues

Left Overbank Channel Ri ght Overbank

Hi gh: 0. 045 0. 045 0. 045

Typi cal 0. 045 0. 045 0. 045

Low. 0. 045 0. 045 0. 045

Bed Material

Measur enment D95 D84 D50 D16 )

Nunber Yr M Dy Sanmpler (mm (mm) (mm) (mm) SP Shape Cohesion
1 1992 3 12 std sieve 48 30 8 0.35 2.65 Non- Cohesi ve

Bed Material Comrents

Measur enent No: 1

Bridge Data

Structure No: P00003096+05771
Length(ft): 303

Wdth(ft): 36

Nurmber of Spans: 5

Vertical Configuration: Horizontal
Low Chord Elev (ft): 95.6
Upper Chord Elev (ft): 95.9
Overtopping Elev (ft): 88.1

Skew (degrees): 0
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Qui de Banks: None
Waterway O assification: Min
Year Built: 1966

Avg Daily Traffic:

Pl ans on Fil e: Yes

Parall el Bridges No

Upstream! Downstream N A

Conti nuous Abutnent: No
Di st ance Between Centerlines:

Di stance Between Pier Faces:

Bri dge Description:

Bridge is perpendicular to flow and consists of a five-span concrete
deck with four concrete tapered piers providing support between the
two abutnents. Reference systemfor piers, abutnents, and other

| ongi tudi nal features is based on USGS survey work used for |evel-2
analysis. No flow angle of attack on piers was noted in the field.
Stationing of piers is based on site surveys for level-2 work and does
not relate to bridge-plan stationing. Channel-geonetry measurenents
are not necessarily referenced fromleft edge of section thus,

compari son of sections currently requires reference to the pier
stationing data of this BSDVS file.

Abutment Data

Left Station: 0
Ri ght Station: 303
Left Skew (deg): O
Ri ght Skew (deg) O

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

Left Abutment to Channel Bank (ft):

Ri ght Abutnent to Channel Bank (ft):

Left Abutnent Protection:

Ri ght Abutnent Protection
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Contracted Openi ng Type: 11
Enbankment Skew (deg): 0

Enbanknment Sl ope (ft/ft): 2

Abut nent Slope (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)

P1 61 0 0 Singl e

P2 123 0 0 Si ngl e

P3 184 0 0 Si ngl e

P4 246 0 0 Singl e

Pi er

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

P1 3.5 Shar p 36 None Pour ed
P2 3.5 Shar p 36 None Pour ed
P3 3.5 Shar p 36 None Pour ed
P4 3.5 Shar p 36 None Pour ed
Top Bott om Foot or Pile Pile Tip
Pier ID FElevation(ft) FElevation(ft) Cap Wdth(ft) Cap Shape FElevation(ft)
P1 Unknown
P2 Unknown
P3 Unknown
P4 Unknown

Pi er Description
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Pier ID P1

Data i s based on di nensi ons shown on MDT dwgs 7042 and 7045, and | ocal datum
Al t hough dwgs show a maxi mum di fference of 0.35 ft in the base el evation of
the four pier ftngs, ftng and pier coordinates used in this file are based on
the assunption that all ftngs are at about the sane base el evation.

Pier 1D P2

See comments for P1. Al so, pier width indicated above is average of top and
base wi dths (excluding ftng) and may not be the sane as w dth described under
pi er scour neasurenments.

Pier ID P3

See comments for Pl and P2.

Pier 1D P4

See conments for P1 and P2.

Pier Scour Data

Pier ID Dat e Ti ne UsOr DS
P1 5/21/91 15: 30 Upst ream
P1 6/ 4/ 91 12: 40 Upst ream
P1 6/ 21/ 91 14: 50 Upst ream
P3 5/21/91 15: 30 Upst ream
P3 6/ 4/ 91 12: 40 Upst ream
P3 6/ 21/ 91 14: 50 Upst ream
P4 5/21/91 15: 30 Upst ream
P4 6/ 4/ 91 12: 40 Upst ream
P4 6/21/ 91 14: 50 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 Flowdeg)
P1 1.2 0.5 10 24 5.4 1.7 3.4 0
P1 1.7 0.5 4.7 16 4.4 1.5 3.4 0
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P1 1.5 0.5 10.7 32 4.2 3.4 0
P3 3.2 0.3 7 45 5.4 3.4 0
P3 3.4 0.3 6.6 45 4.7 3.4 0
P3 0.3 6.4 45 5.4 1.5 3.4 0
P4 1.6 0.3 8.8 14 4.1 3.4 0
P4 0.3 4.1 12 2.5 0.4 3.4 0
P4 1.2 0.3 5.2 15 2.1 0.5 3.4 0
Sedi ment Bed Trough Crest Debri s
Pierl D Transport Mat eri al BedForm  (ft) (ft)y Signa Effects
P1 Li ve- bed Non- cohesive  Unknown 9.3 Moder at e
P1 Li ve- bed Non- cohesi ve Unknown 9.3 Moder at e
P1 Li ve- bed Non- cohesi ve Unknown 9.3 Moder at e
P3 Li ve- bed Non- cohesive  Unknown 9.3 Moder at e
P3 Li ve- bed Non- cohesi ve Unknown 9.3 Moder at e
P3 Li ve- bed Non- cohesive  Unknown 9.3 Moder at e
P4 Li ve- bed Non- cohesi ve Unknown 9.3 Moder at e
P4 Li ve- bed Non- cohesi ve Unknown 9.3 Moder at e
P4 Li ve- bed Non- cohesive  Unknown 9.3 Moder at e
Pierl D D95 (nm) D84 (nm) D50 (nmm) D16 (nmm)
P1 48 30 8 0.35
P1 48 30 8 0. 35
P1 48 30 8 0. 35
P3 48 30 8 0.35
P3 48 30 8 0. 35
P3 48 30 8 0.35
P4 48 30 8 0. 35
P4 48 30 8 0. 35
P4 48 30 8 0.35
Pi er Scour Comments
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Pier ID P1 Time: 15:30 US/ DS: Upst ream

Used soundings to left of pier to estimate approach-flow depth. Measurenments
made with four-wheel base and sounding weights. Velocity neasurenents nmade
w current meter for estimating approach flow velocity.

Pier ID P1 Tine: 12:40 US/ DS: Upstream

See comments for Pl for 5/21/91.

Pier ID P1 Time: 14:50 US/ DS: Upst ream

See conments for P1 for 5/21/91.

Pier ID P3 Tinme: 15:30 US/ DS: Upstream

Soundi ng neasurenents were made fromu/s face of bridge w four-wheel base,
reel, and 100-1b weight. Velocities were neasured w current neter. Reference
surface was estinmated from section plot and surface was used to estimate
approach flow depth and ot her scour-hol e variabl es.

Pier ID P3 Time: 12:40 US/ DS: Upst ream

See 5/21/91 comrents for P3.

Pier ID P3 Time: 14:50 US/ DS: Upst ream

See 5/21/91 coments for P3.

Pier ID P4 Tinme: 15:30 US/ Ds: Upstream

See 5/21/91 comments for P3.

Pier ID P4 Time: 12:40 US/ DS: Upst ream

See 5/21/91 comments for P3.

Pier ID P4 Time: 14:50 US/ DS: Upst ream

See 5/21/91 comrents for P3.

Abutment Scour
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ContractionScour

Stage and Discharge Data

Peak Di scharge Fl ow Peak Stage St age it er Ret ur n
year nmo dy hr m (cfs) Qacc year nmo dy hr m  (ft) Tenp (C) Period(yr)
1991 6 21 15:00 60 1740 90 0 2
1991 6 4 12:40 40 1450 90 0 2
1991 5 21 15:30 30 1930 90 0 2
Hydrograph
Hydr ogr aph Di schar ge
Nunber Year Month Day Hr M n Sec Stage(ft) (cfs)

Supporting Files
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