BSDMS Summary Report

35 Otselic River at S.R. 23 at Cincinnatus, NY

Site Location:

Site ID 35
Site Nane: Gselic River at SR 23 at Cincinnatus, NY
County: Cortl and
Nearest City: Ci nci nnat us Cont act :
Pet e Ri ehl man, NYSDOT, Region 3
State: NY hydraul i ¢ engi neer (315) 428-4715.
Latitude: 423200
Longi t ude: 755412
USGS Station ID: 1510200
Rout e Nunber: 23
Route d ass: State Publ i cati on:
Service Level : Mai nl i ne

Route Direction: NA
H ghway M1 e Point:
St r eam Nane: O selic River

River Mle:

Site Description:

This site is located at the State Route 23 bridge crossing the Qselic

River at C ncinnatus, New York. The bridge, 187 ft long and 40 ft wide with
one pier, is 0.5 nmle dowstreamfroma USGS streanfl ow gage. The pier
footing has been underm ned by scour, but the bridge is supported by pilings.
A 30-degree angle between the pier and flow i ncreases the tendency of the
streanbed to scour and has resulted in scour along the entire length of the
pi er. The deepest scour is 10 to 25 ft downstream fromthe pier nose.

Clear-water scour is common at this site. Miltiple high flows have
progressively deepened the |ocal -scour hole. Each additional scour event is
bei ng anal yzed separately for the New York study. However for the USGS
national scour study, the "total" local scour is the depth of scour that the
earlier high flows may have produced if the flow duration was sufficient to
produce an equilibriumscour depth. The |ocal-scour value listed in this
data base for the 1990 high flow includes the previous |ocal scour from
earlier high flows.

General or contraction scour may have | owered the ambient bed 1-2 ft from
the 1027 ft elevation listed in the bridge plans. The USGS stage-di scharge
relation can account for 0.3 ft. Contraction scour is insignificant based on
approach, bridge, and exit cross sections.

The streanbed is arnored by gravel. Cccassional mning in the stream
about 0.5 mile upstreamfromthe bridge at point bars does not appear to
be degradi ng the thal weg. However, the thalweg nay be nmigrating into the
| ocal -scour hol e because the hole is now the | owest point in the channel.
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Bed-material sanples were collected in a shallow area of the channel near
the bridge. The D16, D50, and D84 were anal yzed. The D90 or D95 were not
anal yzed because of the accuracy of the linited data set.

Debris and high flow in 1993 | owered the channel near station 120 to 1019
ft msl, but the debris prevented additional |ocal scour at the nose of the
pi er.

The | ocal -scour hole does not refill after each high flow

Local -scour depth is based on USGS neasurenents, although New York
State Departnent of Transportation (NYSDOT) measurenments are considered in the
anal ysis. The 1988 NYSDOT ambi ent bed is questionable because it is 1.3 ft
hi gher than the 1989 USGS neasurenent, and no significant high flow occurred.
A USGS neasurenent in 1989 found scour hole at 1022.7 ft at the upstream
side of the bridge (ussb). Because anbient bed is 1025.5 ft, 2.8 ft of |ocal
scour is calculated. The |ocation of maxi num scour was not neasured in 1989,
based on | ater data that show the deepest scour |ocated 10-25 ft downstream
fromthe pier nose. Hgh flows in 1983, 1984, and 1986 are assuned to have
contributed to the scour measured in 1989.

High flowin 1990 | owered the scour hole to 1020.6 at ussb and 1019.9
25 ft downstream The anbient bed was |l owered 0.4 ft, therefore, l|ocal scour
is calculated to be 5.2 ft under the bridge (1025.1-1019.9).

In the New York study, each high flowis analyzed separately. Because
the elevation of the scour hole under the bridge is unknown before the 1990
high flow, 1.7 ft of local scour is attributed to the 1990 high fl ow based on
ussb data (scour hole was 2.1 ft deeper and anbient bed was 0.4 ft lower in
1991 than in 1990).

Elevation Reference

Dat um VBL

MBL (ft):

Description of Reference El evation:

USSB: RM = Chiseled X in top of upstreambolt at base of first guardrail at LE
of bridge. ELEVATION = 50.00 ft (local).

RP = Chiseled X in top of guardrail post at station 49.
ELEVATION = 53.26 ft (local).
Bottom of pier footing = 1022.0 ft MSL (bridge pl ans)
RP = station 49
LE footing = station 93, LE pier at station 94
RE footing = station 99, RE pier at station 98
DSSB: RP = Chiseled X in top of guardrail post across fromRP at USSB.

ELEVATION = 53.27 ft (local)

APPR. RP = Lag bolt in 6-inch elmtree 200 ft upstream |eft bank.
ELEVATION = 41.19 ft.

EXIT: RP = Lag bolt in 8-inch willowtree 200 ft downstream |eft bank.
ELEVATION = 40.70 ft (local)

Stream Data

Dr ai nage Area 153 Fl oodpl ain Wdth: Narrow
(sq m):
Sl ope in 0. 0004 Nat ural Levees: Concave

Vicinity(ft/ft):

Fl ow | npact: St rai ght Appar ent | nci si on: None
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Channel Evol ution Prenodified Channel Boundary: Alluvi al

Arnori ng: Hi gh Banks Tree Cover: Low

Debri s Frequency: OGCccasional Si nuosi ty: Si nuous

Debris Effect: Local Br ai di ng: None

Stream Si ze: Medi um Anabr anchi ng: None

Fl ow Habi t: FI ashy Bars: Nar r ow

Bed Material: G avel Stream W dth Unknown
Variability:

Val l ey Setting: Moder at e

Roughness Data

Manni ng's n Val ues

Left Overbank Channel Ri ght Over bank
Hi gh:
Typi cal 0.05 0. 033 0. 07
Low:
Bed Material
Measur enent D95 D84 D50 D16
Nunber Yr Mo Dy Sampler (nm) (nmm) (mm) (mm) SP Shape Cohesion
1 1989 10 24 GRI D 76 55 32 18 2.65 Non- Cohesi ve
2 1989 10 24 SHOVEL 33 15 2 2.65 Non- Cohesi ve

Bed Material Comments
Measur enent No: 1

Bed- materi al sanples were collected in a shallow area of the channel near
the bridge. The sizes are based on 100 sanpl es using the grid-sanpling technique
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Measur enent No: 2

Bed- materi al sanples were collected in a shallow area of the channel near
the bridge. The D16, D50, and D84 were anal yzed. The D90 or D95 were not
anal yzed because of the accuracy of the linited data set.

Bridge Data

Structure No: 3312170
Length(ft): 187
Wdth(ft): 40

Nunber of Spans: 2

Vertical Configuration: Horizontal
Low Chord Elev (ft): 1036
Upper Chord Elev (ft):
Overtopping Elev (ft): 1042
Skew (degrees): 30

Gui de Banks: None
Waterway d assification: Min
Year Built: 1981

Avg Daily Traffic:

Pl ans on File: Yes

Parall el Bridges No

Upst reanm! Downstream N A

Conti nuous Abutnent: No
Di st ance Between Centerlines:

Di st ance Between Pi er Faces:

Bri dge Description:
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Abutment Data

Left Station: 0
Ri ght Station: 186
Left Skew (deg): O
Ri ght Skew (deg) O

Left Abutnment Length (ft):
Ri ght Abutnent Length (ft)
Left Abutrment to Channel Bank (ft):

Ri ght Abutnent to Channel Bank (ft):

Left Abutnent Protection:

Ri ght Abutnent Protection
Contracted Openi ng Type: 11
Enbanknment Skew (deg): 0
Enmbankment Sl ope (ft/ft):

Abut nent Sl ope (ft/ft)

20

50

W ngwal | s: Yes
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 96 0 96 Si ngl e 0
Pi er

Pier ID wWwWdth(ft) Pier Shape Shape Factor

1 3 Round

Top Bot t om

Pier ID Elevation(ft) El evation(ft)

1 1025.5 1022

Pi er Description

40

Foot or Pile
Cap Wdth(ft)

6

None

Cap Shape

Squar e

Length(ft) Protection Foundation

Piles

Pile Tip
El evation(ft)
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Pier ID 1

The flow angle of 30 degrees results in scour along the entire | ength of
the right side of the pier. The footing is undermned 2 ft. Flow aligns
with the pier before reaching the downstream side.

Pier Scour Data

Pier ID Dat e Ti ne USOr DS
1 10/ 24/ 90 0: 00 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)
1 5.2 0.2 6.6 52 6.8 10. 3 3 30
. Sedi ment Bed Trough Crest ] Debri s
Pierl D Transport Mat eri al BedForm  (ft) (ft) Sigma Effects
1 Cl ear-water Non-cohesive Unknown 1.75 Insignificant
PierlD D95 (mMm) D84 (mm D50 (nmm D16 (nmm
1 76 55 32 18

Pi er Scour Comments

Pier ID 1 Time: 0:00 US/ DS: Upst ream

The soundi ng wei ght became | odged under the footing during neasurenent. Local
scour at the upstream side of the bridge (ussb) is 4.5 ft. The maximum | ocal
scour is 5.2 ft 25 ft downstream from ussbhb, based on the 8-28-91 cross
section. The anbient bed was |lowered 0.4 ft.

Abutment Scour

ContractionScour
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Stage and Discharge Data

Peak Di scharge Fl ow Peak Stage Stage \ater Ret ur n
year m dy hr m (cfs) Qacc year mb dy hr m (ft) Tenmp (C) Period(yr)
1993 4 11 0 7300 95 1993 4 11 0 15
1983 12 14 0 6600 95 1983 12 14 0 8
1984 2 15 0 5900 95 1984 2 15 0 5
1986 3 15 0 6200 95 1986 3 15 0 6
1990 10 24 0 6100 95 1990 10 24 0 6

Hydrograph
Hydr ogr aph Di schar ge
Nunber Year Month Day Hr M n Sec Stage(ft) (cfs)
Supporting Files
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