BSDMS Summary Report

15 Leipsic River at S.R. 9 at Leipsic, DE

Site Location:

Site ID 15
Site Nane: Leipsic River at SR 9 at Leipsic, DE
County: Kent
Nearest City: Lei psic Cont act :
USGS
State: DE 3600 West Broad Street Suite 606
Ri chnond, VA 23230
Latitude: 391444 (804) 771-2427
Longi t ude: 753105
USGS Station ID: 1483530
Rout e Number : 9
Route C ass: State Publ i cati on:
Hayes, Donald C., 1993, Site
Service Level: Mai nl i ne Sel ection and Col |l ection
of Bridge-Scour Data in
Route Direction: NA Del aware, Maryland, and
Virginia: U S GCeol ogical
H ghway M e Point: Survey Wat er - Resources
’ I nvestigations Report 93-
St ream Nane: Lei psic River 4017, 23 p.
River Mle:

Site Description:

This site is located at the State Route 9 bridge crossing the Leipsic

River at Leipsic, Delaware, 5 nmles north of Dover, Delaware. The arched
bridge, 547 ft long and 29 ft wide, has 12 pile-bent piers. Three spans are
over the water, with possibly four piers in the flow The bridge deck rests
on the pile caps. Each pile bent includes 5 piles spaced 6 ft apart on
centers. The piles in the center bents (C2 and C3) have a 3-ft-dianeter
concrete collar extending several ft above and below the waterline for
protection fromice. The Leipsic River is actually an estuary with tidal
flows in both directions. Net downstreamflow is probably a small percentage
of tidal flow Any extremely high water is probably associated with storns
causing extrenely high tides. Runoff would probably not contribute nuch flow.
If the river rises above the tidal banks (several feet above normal high
tide), a very wi de floodplain would be inundated. It is unlikely that the
bri dge woul d be overtopped.

Elevation Reference

Dat um VBL

MBL (ft):
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Description of Reference El evation:

BM 4038C 1984 -- assunmed el evation 49.990 ft. Located on approach to bridge
on | eft bank, downstream side, in concrete curb.

Stream Data

Dr ai nage Area Fl oodpl ai n Wdth: Unknown
(sq m):
Sl ope in Nat ural Levees: Little

Vicinity(ft/ft):

Fl ow | npact: Strai ght Appar ent | nci sion: Unknown

Channel Evol ution Unknown Channel Boundary: Alluvial

Armor i ng: Unknown Banks Tree Cover: Low

Debris Frequency: Rare Si nuosi ty: Si nuous

Debris Effect: None Br ai di ng: None

Stream Si ze: Medi um Anabr anchi ng: None

Fl ow Habi t: Per enni al Bars: Unknown

Bed Material: Unknown Stream Wdt h Equi wi dt h
Variability:

Val l ey Setting: None

Roughness Data
Manni ng' s n Val ues

Left Overbank Channel Ri ght Overbank
Hi gh:
Typi cal
Low:
Bed Material
Measur enment D95 D84 D50 D16 .
Nunber Yr M Dy Sanmpler (mm) (mm) (mm) (mm) SP Shape Cohesion
1 1992 8 18 BMH 60 8 1.4 0.4 0.06 2.65 Non- Cohesi ve

Bed Material Comments

Wednesday, February 20, 2002 Page 2 of 9



BSDMS Summary Report

15 Leipsic River at S.R. 9 at Leipsic, DE

Measur enent No: 1

Bridge Data
Structure No: 2-2B
Length(ft): 547
Wdth(ft): 29

Nunber of Spans: 13

Vertical Configuration: Unknown
Low Chord Elev (ft): 15. 42
Upper Chord Elev (ft): 16.6
Overtopping Elev (ft):

Skew (degrees): 20

Gui de Banks: None
Waterway O assification: Min
Year Built: 1950

Avg Daily Traffic:

Pl ans on File: Yes

Parall el Bridges No

Upst reani Downstream N A

Cont i nuous Abutnent: No
Di st ance Between Centerlines:

Di st ance Between Pi er Faces:

Bri dge Description:

The arched bridge, 547 ft long and 29 ft wi de, has 12 pil e-bent piers.
Three spans over the water, with possible four piers in the flow The

bri dge deck rests on the pile caps. Each pile bent includes 5 piles spaced
6 ft apart on centers. The piles in the center bents (C2 and C3) have a 3-
ft-di aneter concrete collar extending several ft above and bel ow t he
waterline for protection fromice. It is unlikely that the bridge would be
overtopped. Flow skew to the bridge (20 degrees naximun) varies during the
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tide cycle.

Abutment Data

Left Station: 0
Ri ght Station: 552
Left Skew (deg): O
Ri ght Skew (deg) O

Left Abutnment Length (ft): 29
Ri ght Abutment Length (ft) 29
Left Abutnent to Channel Bank (ft): 200

Ri ght Abutment to Channel Bank (ft): 100

Left Abutnent Protection:

Ri ght Abutnent Protection
Contracted Openi ng Type: Unknown
Enbankment Skew (deg): 0
Enmbankment Sl ope (ft/ft): 1

Abut nent Sl ope (ft/ft)

W ngwal | s: No
Wngwal | Angl e (deg): 0
Pier Data
Bri dge Pile

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

c1 325 0 0 G oup 5 6

c2 255 0 0 G oup 5 6

C3 165 0 0 G oup 5 6

4 95 0 0 G oup 5 6

Pi er

Pier ID Wdth(ft) Pier Shape Shape Factor Length(ft) Protection Foundation
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C1 1.25 Squar e 27 None Pl LES
c2 1.25 Squar e 27 O her Piles
c3 1.25 Squar e 27 O her Piles
(07} 1.25 Squar e 27 None Piles
Top Bott om Foot or Pile Pile Tip
Pier ID FElevation(ft) FElevation(ft) Cap Wdth(ft) Cap Shape FElevation(ft)
C1 16. 6 13.42 2 Squar e -42
c2 15. 42 12. 42 2 Squar e -42
c3 15. 42 12. 42 2 Squar e -42
07! 16.6 13.42 2 Squar e -42

Pi er Description

Pier ID ClL

This pile bent at the right edge of water includes 5 concrete piles (1.25 ft
square) spaced 6 ft apart on centers. The bridge deck rests on the pile
cap. Pile length of 55 ft is estimated from 1100 ft piles/4 piers/5 piles
per pier.

Pier 1D 2

Pile bent C2 includes 5 concrete piles (1.25 ft square) spaced 6 ft apart on
centers. This pile bent has a 3-ft-di aneter concrete collar extendi ng several
ft above and below the waterline (approxinately to |owtide elevation) for
protection fromice. The collar should not affect scour. NO pier coordinates
exist for pier ID C2.

Pier ID c3

Pile bent C3 includes 5 concrete piles (1.25 ft square) spaced 6 ft apart on
centers. This pile bent has a 3-ft-di aneter concrete coll ar extendi ng several
ft above and below the waterline (approximately to |lowtide elevation) for
protection fromice. The collar should not affect scour. NO pier coordinates
exist for pier ID C3.

Pier 1D (o7}

This pile bent at the |eft edge of water includes 5 concrete piles (1.25 ft
square) spaced 6 ft apart on centers. The bridge deck rests on the pile
cap. Pile length of 55 ft is estimated from 1100 ft piles/4 piers/5 piles
per pier. NO pier coordinates exist for pier ID C4.
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Pier Scour Data

Pier 1D Dat e Ti me USOr DS
c2 11/ 28/ 88 16: 00 Upst ream
c2 11/ 15/ 90 13: 30 Upst ream
c2 12/ 2/ 90 13: 00 Upst ream
c2 12/ 2/ 90 14: 00 Upst ream
c2 12/ 4/ 90 15: 00 Upst ream
c2 10/ 7/ 91 13: 00 Upst ream
c2 6/ 10/ 92 9: 30 Upst ream
c2 6/ 10/ 92 10: 30 Upst ream
c2 6/ 10/ 92 11: 30 Upst ream
c3 11/ 15/ 90 13: 30 Upst ream
c3 6/ 10/ 92 10: 30 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 ow deg)
2 0.5 1 20 20 1.82 15.4 1.25 0
2 0.8 1 6 10 2.22 17.3 1.25 0
2 1 1 7.5 15 1.33 15.7 1.25 0
2 0.8 1 8 13 2.18 13.9 1.25 0
2 1 1 7.5 15 1.42 15.5 1.25 0
2 0.5 1 20 20 1.6 15.2 1.25 0
2 0.6 1 16 52 1.65 15 1.25 0
2 0.7 1 10 14 1.62 13.9 1.25 0
(07 0.5 1 10 10 1.52 12.3 1.25 0
C3 0.3 1 8.5 5 1.74 13.2 1.25 0
C3 0.9 1 6 11 1.72 16.2 1.25 0
. Sedi ment Bed Trough Crest ] Debri s
Pierl D Transport Mat eri al BedForm  (ft) (ft) Sigma Effects
2 Unknown Unknown Unknown 5. 05 Unknown
Unknown Unknown Unknown 5.05 Unknown
c2 Unknown Unknown Unknown 5. 05 Unknown
c2 Unknown Unknown Unknown 5. 05 Unknown
2 Unknown Unknown Unknown 5.05 Unknown
c2 Unknown Unknown Unknown 5. 05 Unknown
2 Unknown Unknown Unknown 5.05 Unknown
c2 Unknown Unknown Unknown 5. 05 Unknown
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c2 Unknown Unknown Unknown 5.05 Unknown
(6] Unknown Unknown Unknown 5. 05 Unknown
C3 Unknown Unknown Unknown 5.05 Unknown
PierlD D95 (nm) D84 (nm) D50 (nm) D16 (nm)
c2 8 1.4 0.4 0. 055
8 1.4 0.4 0. 055
c2 8 1.4 0.4 0. 055
c2 8 1.4 0.4 0. 055
c2 8 1.4 0.4 0. 055
c2 8 1.4 0.4 0. 055
c2 8 1.4 0.4 0. 055
c2 8 1.4 0.4 0. 055
c2 8 1.4 0.4 0. 055
C3 8 1.4 0.4 0. 055
c3 8 1.4 0.4 0. 055
Pi er Scour Conments
Pier ID 2 Time: 16:00 US/ DS: Upst ream

Accuracy of local scour estimate is probably 1 foot.

scour for this cross section only and nay not

scour at the pier.

Pier ID
Pier ID C2
Pier ID C2
Pier ID

Ti me:

Ti nme:

Ti nme:

Ti me:
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13: 30

13: 00

14: 00

15: 00

Estimate i s maxi mum

represent the maxi mum | ocal

US/ DS:

US/ DS:

US/ DS:

US/ DS:

Upstream

Upst ream

Upst ream

Upstream
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Pi

Pi

Pi

Pi

Pi

Pi

er

er

er

er

er

er

c2 Ti
c2 Ti
c2 Ti
c2 Ti
c3 Ti
(0] Ti

Abutment Scour

ne:

13: 00

10: 30

11: 30

13:30

10: 30

US/ DS:

US/ DS:

US/ DS:

US/ DS:

US/ DS:

US/ DS:

Upst ream

Upstream

Upstream

Upst ream

Upst ream

Upstream

ContractionScour
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Stage and Discharge Data

Peak Di scharge Fl ow Peak Stage St age at er Ret urn
year m dy hr m (c¢fs) Qacc year no dy hr ni (ft) Tenp (C) Period(yr)

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

Supporting Files
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