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Bridge to Culvert Avoidance and Minimization Summary Checklist 

 

Project B-4705 Ashe County 
 
 
Proposed Structure Summary 

Drainage Area- 4.9 Sq. Mi. 

DWQ Stream Classification- C; Tr; ORW 
Culvert Size and Type- 3 @ 9’ x 6’ Reinforced Concrete Box Culvert 

Culvert Length- 42’ 

Minimization Efforts- The proposed culvert will be buried 1-foot.  Two of the three 

barrels will have 1-foot sills and the third barrel will have an alternating 3-foot wide by 

0.5 feet high low flow sill for fish passage.   The culvert maintains the existing stream 

slope, low flow channel dimensions, low flow velocities and provides a smooth 

transition from upstream to downstream with no sharp bends at the inlet or outlet.   

 
Stream Slope 

 

Existing average stream slope - 0.50%. 
Proposed culvert slope - 0.46% 

 
Fish and/or Aquatic life Passage 

 

Existing low flow channel dimensions in the stream- The existing low flow channel width up 
and downstream is approximately 3 feet with an average depth of 0.4 feet. 

Proposed low flow dimensions through the culvert-The culvert will have alternating low flow 

sills to facilitate fish passage.  The low flow sills will provide a 3-foot wide by 0.5-foot deep low 

flow channel in the culvert. 

Existing low flow velocities in the stream- 1.0 ft/sec 

Proposed low flow velocities through the culvert- 1.1 ft/sec 

Alternating low flow sills/baffles- The culvert will have alternating low flow sills to facilitate 

fish passage since the proposed total culvert width is larger than the existing low flow channel 

width. 

 
Culvert Burial 

 

Existing streambed material- Silt, Gravel and Cobbles. 

Proposed culvert burial- 1-foot 

Proposed sills/baffles- Alternating low flow sills will be used.  The low flow sills will be spaced 

approximately 13 feet apart and will provide a 3-foot wide by 0.5-foot deep low flow channel in 

the culvert.  The culvert slope of 0.46% does not necessitate the uses of baffles to hold bed 

material, but they are being used to provide a low flow channel through culvert.  

 
 



                 March 2013 

 

 

Culvert/Stream Alignment 

 

Stream patterns upstream and downstream of the culvert that could affect fish passage and bank 
stability- The culvert is being placed in a curve in the existing stream channel. 

Bed forms impacted by culvert (riffles, pools glides etc.)- There is a pool immediately upstream 

of the culvert location that transitions into a riffle at the culvert’s proposed location. 

Establishment of a low flow floodplain bench required- A low flow floodplain bench is required 

and has been provided up and downstream of the culvert.  

Culvert alignment with stream- The culvert provides a smooth transition from the upstream to 

the downstream with no sharp bends at the entrance or outlet. 

Stream realignment necessary- The stream at the outlet has been slightly realigned to provide 

for a smoother transition. 

Sharp bends at entrance and outlet- No 

Bank stabilization- Class I riprap on banks for 45 feet downstream. 

 
Outlet Velocities 

 

Natural stream channel 2yr velocity- 2.5 ft/sec 
Proposed Culvert 2yr outlet velocity- 3.9 ft/sec 

Natural stream channel 10yr velocity- 4.9 ft/sec 

Proposed Culvert 10yr outlet velocity- 5.8 ft/sec 

 
Roadway Geometric Considerations 

 

Evaluate/describe roadway geometric constraints- N/A 
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Hand Existing Existing 
Permanent Temp. Excavation Mechanized Clearing Permanent   Temp.   Channel Channel Natural 

Site Station Structure Fill In Fill In in Clearing in SW SW Impacts Impacts Stream
No. (From/To) Size / Type Wetlands Wetlands  Wetlands in Wetlands  Wetlands impacts impacts Permanent Temp. Design

(ac) (ac) (ac) (ac) (ac) (ac) (ac) (ft) (ft) (ft)
1 13+50 -L- 3 @ 9'x6' RCBC 0.03 0.00 133 29

 

TOTALS: 0.03 0.00 133 29

ATN Revised  3/31/05 SHEET       OF        3/11/2013

ASHE COUNTY

NC DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

WBS - 38480.1.1      (B-4705)

                                                                     WETLAND PERMIT IMPACT SUMMARY
SURFACE WATER IMPACTSWETLAND IMPACTS
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LITTLE HELTON CREEK



Existing Edge of Pavement

Existing Curb

Proposed Slope Stakes Cut

Proposed Slope Stakes Fill

Existing Metal Guardrail

Existing Cable Guiderail

Proposed Guardrail

Equality Symbol

Pavement Removal

Baseline Control Point

RIGHT OF WAY:

Existing Right of Way Marker

Existing Right of Way Line

h

Existing Control of Access

Proposed Control of Access

Proposed Right of Way Line

C

F

Existing Easement Line

Proposed Temporary Construction Easement

Proposed Temporary Drainage Easement

Proposed Permanent Drainage Easement

Proposed Permanent Utility Easement

HYDROLOGY:

Stream or Body of Water

Hydro, Pool or Reservoir

Flow Arrow

Disappearing Stream

Spring

;

z

v

W

K
Proposed Lateral, Tail, Head Ditch

False Sump

Proposed Cable Guiderail

MAJOR:

Bridge, Tunnel or Box Culvert

Bridge Wing Wall, Head Wall and End Wall

MINOR:

Head and End Wall

Pipe Culvert

Footbridge

Paved Ditch Gutter

UTILITIES:

ROADS AND RELATED FEATURES:

Existing Power Pole

Proposed Power Pole

P

U/G Power Cable Hand Hole

Power Manhole

Power Line Tower

Power Transformer

Existing Joint Use Pole

Proposed Joint Use Pole

Existing Telephone Pole

Proposed Telephone Pole

Telephone Manhole

Telephone Booth

Telephone Pedestal

U/G Telephone Cable Hand Hole

R

}

T
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Q

l

e

]

/

b

H-Frame Pole O O

POWER:

TELEPHONE:

Telephone Cell Tower

Recorded U/G Power Line

Recorded U/G Telephone Cable

Designated U/G Telephone Cable (S.U.E.*)

Recorded U/G Telephone Conduit

Designated U/G Telephone Conduit (S.U.E.*)

Recorded U/G Fiber Optics Cable

WATER:

Water Manhole

Water Meter

Water Valve

Water Hydrant

Recorded U/G Water Line
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TV:

TV Satellite Dish

TV Pedestal

TV Tower

U/G TV Cable Hand Hole

Recorded U/G TV Cable

Recorded U/G Fiber Optic Cable

Designated U/G Fiber Optic Cable (S.U.E.*)

r

|

I
]

GAS:

Gas Valve

Gas Meter

Recorded U/G Gas Line

n

c

SANITARY SEWER:

Sanitary Sewer Manhole

Sanitary Sewer Cleanout

U/G Sanitary Sewer Line

Recorded SS Forced Main Line

Designated SS Forced Main Line (S.U.E.*)

d

o

A/G Water

Above Ground Gas Line
A/G Gas

Above Ground Water Line

Above Ground Sanitary Sewer A/G Sanitary Sewer

MISCELLANEOUS:
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F
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Utility Pole with Base

Utility Located Object

Utility Traffic Signal Box

Utility Unknown U/G Line

?

CONC

CONC WW

v

v

Drainage Box: Catch Basin, DI or JB

Storm Sewer

Storm Sewer Manhole m

U/G Tank; Water, Gas, Oil

A/G Tank; Water, Gas, Oil

BOUNDARIES AND PROPERTY:

State Line

County Line

Township Line

City Line

Reservation Line

Property Line

Existing Iron Pin

Property Corner

Property Monument

Existing Fence Line

Proposed Woven Wire Fence

Proposed Chain Link Fence

Proposed Barbed Wire Fence
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Existing Wetland Boundary

Proposed Wetland Boundary

Existing Endangered Animal Boundary

Existing Endangered Plant Boundary

BUILDINGS AND OTHER CULTURE:

Area Outline

Gas Pump Vent or U/G Tank Cap
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Sign
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x
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VEGETATION:

Single Tree X
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Vineyard
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Orchard

Vineyard
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RR Signal Milepost
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RR Abandoned
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S

FLOW

Designated U/G Power Line (S.U.E.*)

Designated U/G Fiber Optics Cable (S.U.E.*)
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Designated U/G Gas Line (S.U.E.*)

U/G Test Hole (S.U.E.*)

*S.U.E. = Subsurface Utility Engineering
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Proposed Right of Way Line with
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DUEProposed Permanent Drainage /  Utility Easement

AUEProposed Aerial Utility Easement

CRProposed Curb Ramp
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Known Soil Contamination: Area or Site

Potential Soil Contamination: Area or Site
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Location and Surveys

NOTE: DRAWING NOT TO SCALE

SURVEY CONTROL SHEET B-4705
B-4705

> INDICATES GEODETIC CONTROL MONUMENTS USED OR SET FOR HORIZONTAL PROJECT CONTROL

BY THE NCDOT LOCATION AND SURVEYS UNIT.

PROJECT CONTROL ESTABLISHED USING GLOBAL POSITIONING SYSTEM.

NOTES:

1.    THE CONTROL DATA FOR THIS PROJECT CAN BE FOUND ELECTRONICALLY BY SELECTING

PROJECT CONTROL DATA AT:

THE FILES TO BE FOUND ARE AS FOLLOWS:

B4705_LS_CONTROL_120313.TXT

SITE CALIBRATION INFORMATION HAS NOT BEEN PROVIDED FOR THIS PROJECT. IF FURTHER

INFORMATION IS NEEDED, PLEASE CONTACT THE LOCATION AND SURVEYS UNIT.

HTTP://WWW.NCDOT.ORG/DOH/PRECONSTRUCT/HIGHWAY/LOCATION/PROJECT/
DATUM DESCRIPTION

THE LOCALIZED COORDINATE SYSTEM DEVELOPED FOR THIS PROJECT

IS BASED ON THE STATE PLANE COORDINATES ESTABLISHED BY

NCDOT FOR MONUMENT "B4705-1"

NORTHING:  1038071.113(ft)  EASTING:  1276890.884(ft)

ELEVATION:  2770.109(ft)

THE AVERAGE COMBINED GRID FACTOR USED ON THIS PROJECT

THE N.C.  LAMBERT GRID BEARING AND

LOCALIZED HORIZONTAL GROUND DISTANCE FROM

S 77°24’40.5" W    942.63’

ALL LINEAR DIMENSIONS ARE LOCALIZED HORIZONTAL DISTANCES
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NC GRID

NAD 83/CORS 96

WITH NAD 83/CORS 96 STATE PLANE GRID COORDINATES OF

BL6          BL-6             1038117.7501     1276241.2571          2788.67         16+43.77         10.43 LT

BL5          BL-5             1037776.5095     1276210.1127          2749.41         13+67.15        102.79 RT

BL4          BL-4             1037874.7840     1275896.7968          2763.08         11+01.48          7.47 LT

BL3          BL-3             1037855.8534     1275732.0820          2764.02         OUTSIDE PROJECT LIMITS                 

------------ ---------------- ---------------- ---------------- ---------------- ---------------- ----------------
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> INDICATES GEODETIC CONTROL MONUMENTS USED OR SET FOR HORIZONTAL PROJECT CONTROL

BY THE NCDOT LOCATION AND SURVEYS UNIT.

PROJECT CONTROL ESTABLISHED USING GLOBAL POSITIONING SYSTEM.

THE FILES TO BE FOUND ARE AS FOLLOWS:

B4705_LS_CONTROL_120313.TXT

SITE CALIBRATION INFORMATION HAS NOT BEEN PROVIDED FOR THIS PROJECT. IF FURTHER

INFORMATION IS NEEDED, PLEASE CONTACT THE LOCATION AND SURVEYS UNIT.

HTTP://WWW.NCDOT.ORG/DOH/PRECONSTRUCT/HIGHWAY/LOCATION/PROJECT/
THE LOCALIZED COORDINATE SYSTEM DEVELOPED FOR THIS PROJECT

IS BASED ON THE STATE PLANE COORDINATES ESTABLISHED BY

NCDOT FOR MONUMENT "B4705-1"

NORTHING:  1038071.113(ft)  EASTING:  1276890.884(ft)

ELEVATION:  2770.109(ft)

THE AVERAGE COMBINED GRID FACTOR USED ON THIS PROJECT

THE N.C.  LAMBERT GRID BEARING AND

LOCALIZED HORIZONTAL GROUND DISTANCE FROM

S 77°24’40.5" W    942.63’

ALL LINEAR DIMENSIONS ARE LOCALIZED HORIZONTAL DISTANCES

VERTICAL DATUM USED IS NAVD 88

WITH NAD 83/CORS 96 STATE PLANE GRID COORDINATES OF

(GROUND TO GRID) IS:  1.00001278

"B4705-1" TO  -L- STATION 11+75.00  IS

B-4705 1-D

Location and Surveys

PROJECT REFERENCE NO.

L

TYPE STATION NORTH EAST
POT 10+00.00 1037860.3449 1275797.0228

PC 10+58.82 1037861.9346 1275855.8204

PT 10+84.27 1037864.4660 1275881.1178

PC 11+08.07 1037868.5510 1275904.5726

PT 11+90.32 1037861.0138 1275985.5037

PC 12+27.12 1037848.1130 1276019.9697

PT 15+16.54 1037988.6709 1276222.5527

PC 15+22.26 1037994.3903 1276222.5498

PT 16+04.12 1038075.3103 1276233.2547

PC 16+14.13 1038084.9783 1276235.8636

PT 16+74.98 1038130.1336 1276273.7568

PRELIMINARY TABLES

ROW Marker Iron Pin and Cap-E

ALIGN STATION OFFSET NORTH EAST
L 11+75.00 -8.00 1037873.3984 1275972.9698

L 11+75.00 -25.00 1037889.8299 1275977.3294

L 11+75.00 8.00 1037857.9335 1275968.8665

L 11+75.00 25.00 1037841.5020 1275964.5068

L 12+27.12 25.00 1037824.6994 1276011.2059

L 12+86.00 30.66 1037808.0423 1276078.7645

L 13+10.00 -40.00 1037880.6662 1276093.8013

L 13+24.00 65.07 1037782.3678 1276133.5826

L 13+35.25 77.08 1037776.2836 1276153.1224

L 13+55.07 96.22 1037771.9143 1276189.4874

L 13+64.56 100.15 1037776.4036 1276205.0317

L 13+74.31 98.84 1037786.5227 1276217.7787

L 13+81.26 93.24 1037797.8593 1276223.5019

L 13+88.95 83.89 1037812.8729 1276226.9036

L 13+95.00 -40.00 1037908.9426 1276148.4184

L 14+00.93 67.86 1037836.8999 1276228.9302

L 14+46.56 25.00 1037909.9638 1276228.8929

L 15+16.54 25.00 1037988.6836 1276247.5527

L 15+25.00 25.00 1037996.9250 1276247.5597

L 15+25.00 -8.31 1037997.2027 1276214.2543

L 15+25.00 -25.00 1037997.3419 1276197.5614

L 15+25.00 7.72 1037997.0691 1276230.2841
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9’9’

-L- STA. 12+77.12  TO STA. 14+40.00
* -L- STA. 11+75.00  TO STA. 12+77.12

* -L- STA. 14+40.00  TO STA. 15+25.00

T TJ
J

8"

*VAR. 5’-9’*VAR. 5’-9’

FINAL PAVEMENT DESIGN

18’ 

*VAR 10’-18’ 

2:1 
MAX

(SEE CROSS SECTIONS)
TRANSITION TO EXISTING DITCH BEGIN AND END

NOTE:

NOTE: PAVEMENT EDGE SLOPES ARE 1:1 UNLESS SHOWN OTHERWISE.

EARTH MATERIALT

J PROP. 8" AGGREGATE BASE COURSE.

PAVEMENT SCHEDULE
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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER
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FLORENCE THOMAS

DB JJ PG 432
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DB JJ PG 432
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JERRY ALLEN WOOD

DB 179 PG 268
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13’
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50 FT
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END TIP PROJECT B-4705

-L- STA 15+25.00

PI Sta 11+50.19

D

L = 82.24’

T = 42.11’

R = 155.00’

PI Sta 14+43.54

D

L = 289.42’

T = 216.43’

R = 150.00’

RO = 52’

-L-

PI Sta 10+71.56

D

L = 25.45’

T = 12.75’

R = 175.00’

PI Sta 15+63.43
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EXISTING BRIDGE

CL ’I’ RIP RAP
EST +/-45 TONS

EST +/-40 CY

FILL TO NATURAL GROUND

REMOVE EXISTING ROADWAY

ROADWAY DITCH

TO MAINTAIN EXISTING

SECTION AT STA 11+75 -L- RT

REVISE PROPOSED CROSS

D d

( Not to Scale)

SPECIAL CUT DITCH
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e
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tin

g

DETAIL 1

Type of Liner= PSRM

-L- STA. 14+00 to 14+50 RT.

4:1

VAR

Front Ditch Slope

EST +/- 24 SY
COIR FIBER MATTING
STABILIZATION
STREAM BANK

SEE DETAIL 1
ALONG DRIVEWAY
SPECIAL CUT DITCH

+/- 23 SY COIR MATTING
EST +/- 22 TONS W/

W/ CL ’I’ RIP RAP
FLOODPLAIN BENCH

+/- 40 SY COIR MATTING
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2,740

2,750

2,760

2,770

2,780
ELEV. 2,754.75

-L- STA. 11+75.00

BEGIN GRADE

ELEV. 2748.03’

94.29’ RIGHT OF -L- STA 12+92.05

8" SPIKE IN 16" LOCUST TREE

BM 1

ELEV. 2771.47

-L- STA. 15+25.00

END GRADE
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DO NOT USE FOR CONSTRUCTION

PRELIMINARY PLANS
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SHEET NO.PROJECT REFERENCE NO.
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SEE SHEET 4 FOR PLAN VIEW

DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE

CFS

YRS

YRS

BASE FREQUENCY

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE CFS

CFS

YRS

FT

FT

FT

DESIGN HW ELEVATION

BASE HW ELEVATION

CULVERT HYDRAULIC DATA

= 1300    

= 25 

= 2748.9  

= 1800    

= 100

= 2750.2  

= >950    

= 10+

= 2748.6  
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2,740

2,750

2,760

2,770

2,780
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-L- STA. 12+93.18

LOW POINT ON PROP. GRADE 

15 MPH
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4%

VC = 250’

K = 10
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-L- STA. 13+60.00+/-

10+00 11+00 12+00 13+00 14+00 15+00 16+00
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