BSDMS Summary Report

87 US 2 over Beaver Creek Overflow 7 Miles West of Saco. MT

Site Location:

Site ID: 87
Site Nane: US 2 over Beaver Creek Overflow 7 M|l es West of Saco. Mr
County: Phillips
Nearest City: Saco Cont act :
St eve Hol nbeck
St ate: Mr USGS, Montana District
(406) 457-5929
Latit ude: 482829 hol nbeck@isgs. gov
or
Longi t ude: 1073009 Chad Wagner

USGS, Kentucky District
(502) 493-1912

USGS Station ID cwagner @isgs. gov

Rout e Nunber: 2
Route C ass: us Publ i cati on:
An unpublished | evel -2 anal ysis
Service Level : Mai nl i ne was perfornmed by Mntana USGS and
is planned for submittal to MDT
Route Direction: NA (January - 1994) under the title:

"Anal ysi s of Scour Potential for
Bridge Structure No.
P00001491+08241 Beaver Creek
Overflow 7 Ml es Wst of Saco, M

H ghway M| e Point:
St ream Nane: Beaver Creek

! January - 1994
River Mle:

Site Description:

The overflow bridge 7 miles west of Saco, is one of three openings that convey water
of Beaver Creek through US Hi ghway 2 during high-runoff periods. This siteis
located on the left overbank floodplain of Beaver Creek, which flows northeast out
of the Little Rocky Mountains in the Hi ghline Country of Mntana. No clearly-
defined mai n channel exists and the floodplain consists of densely-vegetated

erosi on resistant pasture and rangel and. No peak-di scharge data are avail abl e at
the bridge site, but indirect neasurements on Beaver Creek indicated that the

nmagni tude of the Septenber 1986 flood was approxi mately a 100-year return period
event. High water marks surveyed after the 1986 flood suggest that the peak stage
at the bridge was 92.35 ft. Inspection of the surronding area and a | ack of

evi dence of additional scour following the 1986 flood, the floodplain is presuned to
be stable and clear-water scour is likely to occur at the bridge.

The magi tude of the 100- and 500-year floods for Beaver Creek are 13,500 and 20, 700
cfs, respectively. Step-backwater cal culations (WSPRO) at the bridge for the 100-
year discharge indicated that the overflow bridge 7 mles west of Saco would carry
34% of the total Beaver Creek discharge (4,570 cfs) as unsubnerged pressure flow.
For di scharges greater than the 100-year flood, step-backwater cal cul ati ons showed
that the road woul d be overtopped near the bridge, and it was estinmated the the
bridge would carry the sane percentage of the flow for the 500-year flood (5,690
cfs). A level 2 scour analysis was conducted on the site using the WSPRO conput er
nodel and the 100- and 500-year discharges.

The results of the WSPRO hydraulic characteristics are sunmari zed bel ow
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87 US 2 over Beaver Creek Overflow 7 Miles West of Saco. MT

WSPRO Hydraulic Results:

Uncontracted Section 100-yr
Average Velocity = .75 ft/s Depth = 5.24
Mai n Channel K = 607596 Left K=0 Rigth K =

Bri dge Section 100-yr
Worst Case K-tube velocity = 8.26 area = 27.7 sq. ft.

Uncontracted Section 500-yr
Average velocity = .77 ft/s Depth = 6.33 ft
Mai n Channel K=833666 Left K=0 Right K=0

Bri dge Section 500-yr
Worst Case K-tube = 10.29 area = 27.7 sq ft

Elevation Reference

Dat um Local

MSL (ft): 2104. 2
Description of Reference El evation:

The datum for the surveys is an RW2 (chiseled X) |ocated on the |eft upstream
concrete abutnent. The |ocal datum el evation of RW2 = 94.40 ft.

Stream Data

Dr ai nage Area 1327 Fl oodpl ai n Wdth: Wde

(sq m):

Slope in . 000145 Nat ural Levees: Unknown

Vicinity(ft/ft):

Fl ow | npact : St rai ght Apparent | ncision: None

Channel Evol uti on Unknown Channel Boundary: Alluvial

Arnori ng: Parti al Banks Tree Cover: Low

Debris Frequency: None Si nuosi ty: Unknown

Debris Effect: None Br ai di ng: None

Stream Si ze: Unknown Anabr anchi ng: None

Fl ow Habi t: Ephener al Bars: Unknown

Bed Material: Silt Stream W dt h Unknown
Variability:

Val l ey Setting: Low
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87 US 2 over Beaver Creek Overflow 7 Miles West of Saco. MT

Roughness Data
Manni ng's n Val ues

Left Overbank Channel Ri ght Over bank
Hi gh:
Typi cal 0. 045 0.05 0. 045
Low
Bed Material
Measur ement D95 D84 D50 D16 )
Nunber Yr Mo Dy Sampler (nmm) (mm) (mm) (mm) SP Shape Cohesion
1 G ab on 25 16 J.001 Cohesi ve
bed

Bed Material Comments

Measurenment No: 1

50 ft upstream of bridge, able to make a ribbon in hand with the wet sanple.

Resul ts:

Size (M) 32 16 8 4 2 1 .5 .25 .125 .062 .032
.016 .008 .004 .002

% < than 100 84.6 79.8 75.9 75.1 74.2 73.6 70.0 65.4 63.0 62.0 61.1 56.8
56.2 55.0

Bridge Data

Structure No: P00001491+08241
Length(ft): 90

Wdth(ft): 40

Nurmber of Spans: 4

Vertical Configuration: Sloping
Low Chord Elev (ft): 93. 25
Upper Chord Elev (ft): 94.5
Overtopping Elev (ft): 95. 08
Skew (degrees): 0

Qui de Banks: None

Waterway d assification: Relief

Year Built: 1968
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87 US 2 over Beaver Creek Overflow 7 Miles West of Saco. MT

Avg Daily Traffic:
Plans on File: Yes
Paral l el Bridges No

Upstream Downstream N A

Conti nuous Abutnent: O
Di st ance Between Centerlines:

Di st ance Between Pi er Faces:

Bri dge Description:

Piers are nunmbered fromleft to right, #1 being the left-nost |line of piers
(1 ooki ng downstrean) and #3 being the right-nost line of piers. There are
three separate cyclindrical piers at each nunbered line of piers, positioned
at the upstream centerline and downstream portion of the bridge. Each of
the nine piers are resting on 5.5 ft x 5.5 ft footers, which are supported
by concrete piles. The abutments are constructed with a 1.5:1 slope and are
riprapped.

Abutment Data

Left Station: 0
Ri ght Station:

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

Left Abutnment Length (ft): 100
Ri ght Abutnent Length (ft) 100

Left Abutment to Channel Bank (ft):

Ri ght Abutment to Channel Bank (ft):

Left Abutnent Protection: Ri prap
Ri ght Abut ment Protection Riprap
Contracted Openi ng Type: I
Enmbanknment Skew (deg): 0
Enmbankment Sl ope (ft/ft): 1.5
Abut nent Slope (ft/ft) 1.5

W ngwal | s: Yes
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87 US 2 over Beaver Creek Overflow 7 Miles West of Saco. MT
W ngwal | Angle (deg):
Pier Data
Bri dge Pile
Pier ID station(ft) Aignment Hi ghway Station PierType # O Piles Spacing(ft)
1 29 0 Singl e
2 45 0 G oup
3 61 0 G oup
Pi er

Pier ID Wdth(ft)

Pi er Shape Shape Factor Length(ft) Protecti on Foundation

1 2 Ylindrical Unknown Piles
2 2 ylindrical Unknown Piles
3 2 Ylindrical Unknown Piles
Top Bot t om Foot or Pile Pile Tip
Pier ID Elevation(ft) Elevation(ft) Cap Wdth(ft) Cap Shape FElevation(ft)
1 85. 84 83. 34 5.5 Squar e
2 85. 84 83. 34 5.5 Squar e
3 85. 83 83. 33 5.5 Squar e
Pi er Description
Pier 1D 1
There are three piers at |location #1, positioned at the upstream centerline

and downstream portion of the bridge.
rat her

one anot her, but

Pier ID 2

There are three piers at
and downstream portion of the bridge.
rat her

one anot her, but

Thur sday, August

15, 2002

None of the three piers are skewed to
positioned in a straight line, parrallel to the flow

| ocation #2, positioned at the upstream centerline
None of the three piers are skewed to
positioned in a straight line, parrallel to the flow
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87 US 2 over Beaver Creek Overflow 7 Miles West of Saco. MT

Pier 1D 3

There are three piers at
and downstream portion of the bridge.

| ocation #3, positioned at the upstream centerline
None of the three piers are skewed to

one another, but rather positioned in a straight line, parrallel to the flow
Pier Scour Data
Pier ID Dat e Ti ne UsOr DS
1
2 Upstream
3 Upstream
Pier Scour Accuracy Side Slope TopWdth Apprch Apprch Effective Skewto
ID Depth (ft) (ft/ft) (ft) Vel (ft/s) Depth(ft) Pier Wdth Fl ow deg)
2 0
1 0. 25 2 0
3 0.5 0.25 0
] Sedi ment Bed Trough Crest ] Debri s
PierlD Transport Mat eri al BedForm  (ft) (ft) Sigma Effects
1 Cl ear - wat er Unknown Unknown I nsignificant
2 Cl ear - wat er Unknown Unknown I nsignificant
3 Cl ear - wat er Unknown Unknown I nsignificant
PierlD D95 (M) D84 (mm) D50 (mm) D16 (mm
1
2
3
Pi er Scour Comments
Pier ID 1 Ti ne: US/ Ds:
WBPRO Resul ts:
100-yr (HEC-18)
Qoridge K1 K2 K3 a Y1l V1 Fr Ys
(cfs) (ft) (ft) (fps) (ft)
4,570 1.0 1.0 1.1 2.0 11.54 8. 26 .43 5.6
500-yr (HEC- 18)
Qoridge K1 K2 K3 a Y1l V1 Fr Ys
(cfs) (ft) (ft) (fps) (ft)
5, 690 1.0 1.0 1.1 2.0 11.54 10. 29 .53 6.2
Thur sday, August 15, 2002
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87 US 2 over Beaver Creek Overflow 7 Miles West of Saco. MT

Pier ID 2 Ti ne: US/ Ds: Upstream

The pier scour depth entered in the database was determnm ned from anal ysis of
the surveyed cross-sections collected during the 9/17 - 9/18/01 post-fl ood
survey.

WBPRO Resul ts:
100-yr (HEC-18)

Qoridge K1 K2 K3 a Y1l V1 Fr Ys

(cfs) (ft) (ft) (fps) (ft)
4,570 1.0 1.0 1.1 2.0 11.54 8. 26 .43 5.6

500-yr (HEG- 18)
Qoridge K1 K2 K3 a Y1l V1 Fr Ys

(cfs) (ft) (ft) (fps) (ft)
5, 690 1.0 1.0 1.1 2.0 11.54 10. 29 .53 6.2

Pier ID 3 Ti me: US/ DS: Upst ream

The pier scour depth entered in the database was determ ned from anal ysis of
the surveyed cross-sections collected during the 9/17 - 9/18/01 post-fl ood
survey.

WEPRO Resul ts:
100-yr (HEC-18)

Coridge K1 K2 K3 a Y1l V1 Fr Ys

(cfs) (ft) (ft) (fps) (ft)
4,570 1.0 1.0 1.1 2.0 11.54 8. 26 .43 5.6

500-yr (HEC- 18)

Qoridge K1 K2 K3 a Y1l V1 Fr Ys

(cfs) (ft) (ft) (fps) (ft)
5, 690 1.0 1.0 1.1 2.0 11.54 10. 29 .53 6.2

Abutment Scour

Measur enent Scour Sedi ment
Nunber Abutnent Date Time US/DS Depth (ft)  Accuracy Transport

1 Left Unknown 0 0 Cl ear - wat er
2 Ri ght Unknown 0 0 d ear-wat er
Measur enent Vel ocity at Dept h at Di scharge Avg Vel ocity Avg Depth
Nurber Abut (ft/s) Abut (ft) Bl ocked(cfs) Bl ocked(ft/s) Bl ocked(ft)
1
2
Measur enent Enbankment
Number Length (ft) Bed Material D50 (m) Sigma  Debris Effect
1 Unknown 0. 001 I nsignificant
2 Unknown I nsignificant
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87 US 2 over Beaver Creek Overflow 7 Miles West of Saco. MT

Abut nent Scour Comrents

Measur enent No 1

No evi dence of abutment scour found during post-flood survey.

100-yr Left Abutnment

Ae Qe Ve a' Ya Fr Ys
2509 1896 .76 470 5.34 . 06 (*) ft
(*) - Because velocity and Froude nunber are relatively snmall, abutnent

scour is presuned to not occur.

500-yr Left Abutnent

Ae Qe Ve a' Ya Fr Ys
3027 2355 .78 470.5 6.43 .05 (*) ft
(*) - Because velocity and Froude nunber are relatively small, abutnent
scour is presumed to not occur.
Measur enent No 2
100-yr Ri ght Abut ment
Ae Qe Ve a' Ya Fr Ys
3077 2264 0.74 605 5.09 .06 (*) ft
(*) - Because velocity and Froude nunber are relatively small, abutnent
scour is presumed to not occur.
500-yr Ri ght Abutnent
Ae Qe Ve a' Ya Fr Ys
3742 2838 0.76 605.7 6.18 .05 (*) ft
(*) - Because velocity and Froude nunber are relatively small, abutnent
scour is presumed to not occur.
ContractionScour
Measurenent Contracted Contracted Uncontracted Uncontracted Scour
Nurber Dat e Ti me Dat e Ti me US/IDS  Depth(ft)
1 4.5
Measur ement Contract ed Contract ed Contracted Contracted
Nurber Accur acy Avg Vel (ft/s) Discharge(cfs) Dept h(ft) Wdth(ft)
1 0.5
Channel
Measur ement  Uncontr act ed Uncontracted Uncontracted Uncontracted Contraction
Nunber Avg Vel (ft/s) Discharge(cfs) Dept h(ft) Wdth(ft) Ratio
1
Pi er
Measurenent Contraction Scour Eccent - Sedi nent Bed Debri s
Nunber Rati o Locati on ricity Transport Form Ef fects
1 FI oodpl ai n Cl ear-water Unknown nsignifican
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Measur enent Sggga Bed
Nunber D95 (nm) D84 (mm) D50 (mm D16 (mm ngrial Mat eri al

1 Unknown

Contracti on Scour Comments

Measurenent No. 1

The cont. scour depth entered in the database was determ ned from anal ysis of
the surveyed cross-sections collected during the 9/17 - 9/18/01 post-fl ood
survey.

WSPRO Resul ts: 500- yr Cl ear-Water Cal culations Y1=6.33 D50=.59 Dmr. 74
W2=83. 0 Ys = 0 ft 100-yr Clear-Water Calculations Y1=5.24

D50=.59 Dm. 74 W2=83 Ys=0 ft  -------------- WSPRO contracti on scour
cal cul ations were based on the bridge conditions after the 1986 flood, which
pronpted the MIDOT to |ined the section through the bridge with riprap, hence
the very large D50 and Dm val ues. The grain size distribution found in this
section and in the bed material section are representative of the materia
that was present prior to the 1986 flood. Since clear-water scour is assuned
to take place and no other event has occurred since 1986 that forced the
overflow bridge to convey water, post-flood surveys of the section provided a
reasonabl e estimate of the scour that occurred during the 1986 flood. The
scour depths specified in this section were determi ned fromthese post-flood
surveys

Stage and Discharge Data

Peak Di scharge Fl ow Peak Stage Stage  \ater Return
year m dy hr m (cfs) Qacc year no dy hr m (ft) Tenp (C) Period(yr)

20, 700 500
13, 500 100

Hydrograph

Supporting Files

BVR7Saco. XI s - Excel worksheet with survey data (Septenber 18, 2001)
and the resulting plot of bathynetry profiles used to estinate depth of
scour during the 1986 fl ood.

bvr 7AND9saco. dwg - AutoCad file of the surveyed points collected during
the 9/17-9/18/01 data collection trip. File contains both overflow
bri dges of the Beaver Creek.
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Bvr 7saco. dxf - AutoCad file of 9/17-9/18/01 survey in a .dxf file
format.

Bvr7saco.txt - ASCI| file of the data points collected at the overfl ow
bridge 7 mles Wof Saco during the 9/17-9/18/01 survey.

Photos of the Site (P0O00 prefix; .jpg format):

# Description
1063. Under bridge | ooking upstream cow carcass adds to scenery and
aroma of site.
1064. Under bridge | ooki ng downstream between |ine of piers #2 and #3.
1065. Upstream of bridge, |ooking downstream
1066. Chad Wagner collects bed material sanple at upstream approach
section
1067. Picture of bed material sanple hole
1068. From bridge | ooki ng downstream at the extent of contraction scour
1069. sane as 1068
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