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C O N S U L T I N G
E N G I N E E R S,  P.A.

PATTERSON STREET:
REPLACE EXIST. 60" RCP W/

DOUBLE 8' X 5' BOX CULVERT

EAST PROSPECT AVENUE:
REPLACE EXIST. 8' X 5' BOX CULVERT W/
DOUBLE 9' X 5' BOX CULVERT

PATTERSON STREET & EAST PROSPECT AVENUE
STORM DRAINAGE IMPROVEMENTS

CITY OF RAEFORD, NORTH CAROLINA

EAST PROSPECT AVENUE:
REPLACE EXIST. PAVED DITCH W/ SOD

FEET
1"=100'

4002000 100



MBD CONSULTING ENGINEERS, P.A.

760-A Broad Street

Southern Pines, NC 28388

Section A - Prospect Avenue Culvert Replacement:

Section B - Patteron Street Culvert Replacement:

Total Construction Cost:

5% Contingency on Construction:

Hydrologic & Hydraulic Study:

Engineering & Contract Administration:

Grant Administration:

TOTAL PROJECT COST: $1,359,688

CITY OF RAEFORD

PATTERSON STREET & EAST PROSPECT AVENUE

STORM DRAINAGE IMPROVEMENTS

OPINION OF COST SUMMARY (1.13.23)

$644,516

$517,568

$1,162,084

$58,104

$75,000

$45,500

$19,000



MBD CONSULTING ENGINEERS, P.A.

760-A Broad Street

Southern Pines, NC 28388

UNIT QTY. UNIT PRICE TOTAL COST

1. Mobilization LS $16,500.00

2. Staking LS $2,700.00

3. Traffic Control LS $9,000.00

4. Clearing and Grubbing LS $4,500.00

5. Remove and Dispose of Existing 8' x 5' Culvert LF 50.0 $175.00 $8,750.00

6. Remove and Salvage Ex. Guardrail (E. Prospect Ave.) LF 200 $15.00 $3,000.00

7. Re-Install Guardrail LF 200 $35.00 $7,000.00

8. Guardrail Terminal End Section (Salvaged) Ea. 4 $2,750.00 $11,000.00

9. Stream Bypassing Ea. 1 $35,000.00 $35,000.00

10. Double 9' x 5' RCBC (E. Prospect Ave.) LF 60 $6,650.00 $399,000.00

11. Comprehensive Grading LS $12,898.00

12. Select Fill CY 150 $60.00 $9,000.00

13. Remove and Replace Ex. Asphalt SY 210 $250.00 $52,500.00

14. Thermoplastic Pavement Marking (4" Double Yellow) LF 40 $20.00 $800.00

15. Thermoplastic Pavement Marking (4" White) LF 80 $9.60 $768.00

16. Existing Utility Adjustments / Coordination LS $20,000.00

17. Erosion Control, Cleanup, Seed & Mulch Ac. 0.6 $8,500.00 $5,100.00

18. Permanent and Temporary Easements LS $12,000.00

19. Replace 400 LF Paved Ditch Line with Sod Ditch Line LS $35,000.00

$644,516TOTAL CONSTRUCTION COST:

CITY OF RAEFORD

EAST PROSPECT AVENUE

STORM DRAINAGE IMPROVEMENTS

OPINION OF COST (1.13.23)

Section A:  East Prospect Ave. Culvert Replacement

ITEM



MBD CONSULTING ENGINEERS, P.A.

760-A Broad Street

Southern Pines, NC 28388

UNIT QTY. UNIT PRICE TOTAL COST

1. Mobilization LS $11,000.00

2. Staking LS $1,800.00

3. Traffic Control LS $6,000.00

4. Clearing and Grubbing LS $3,000.00

5. Remove and Dispose of Existing 60" Culvert LF 64.0 $50.00 $3,200.00

6. Stream Bypassing Ea. 1 $35,000.00 $35,000.00

7. Double 8' x 5' RCBC (Patterson St.) LF 60 $6,150.00 $369,000.00

8. Reconnect Existing Storm Branches Ea. 2 $3,000.00 $6,000.00

9. Comprehensive Grading LS $8,600.00

10. Select Fill CY 100 $60.00 $6,000.00

11. Remove and Replace Ex. Asphalt SY 140 $250.00 $35,000.00

12. Thermoplastic Pavement Marking (4" Double Yellow) LF 40 $20.00 $800.00

13. Thermoplastic Pavement Marking (4" White) LF 80 $9.60 $768.00

14. Existing Utility Adjustments / Coordination LS $20,000.00

15. Erosion Control, Cleanup, Seed & Mulch Ac. 0.4 $8,500.00 $3,400.00

16. Permanent and Temporary Easements LS $8,000.00

$517,568TOTAL CONSTRUCTION COST:

CITY OF RAEFORD

PATTERSON STREET

STORM DRAINAGE IMPROVEMENTS

OPINION OF COST (1.13.23)

Section B:  Patterson St. Culvert Replacement

ITEM
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I. Scope of Study 
 

  This report presents hydrologic study of the upper reach of two (2)‐streams within the Upper 

Rockfish Creek basin of the Cape Fear River basin, hydraulic study of an existing 8’x5’ reinforced 

concrete box culvert (RCBC), hydraulic study of an existing 60” reinforced concrete pipe (RCP), and 

flood study of Pedler Branch.  The streams contributing to the drainage area associated with this 

study include most of Pedler Branch and all of Pedler Branch Tributary.  There are two points of 

interest (POI) for this study.  One is at the intersection of Patterson Street and Pedler Branch and the 

other is at the intersection of E. Prospect Avenue and Pedler Branch.     

 

  The purpose of this study is to perform a hydrologic evaluation of the drainage basin 

associated with the aforementioned existing culverts, to perform hydraulic evaluation of the existing 

culverts in order to verify existing capacity, and to evaluate the effects, potential impacts, and 

estimated costs of proposed improvements.      

 

II. Analysis 

 

II.a.1 Hydrologic Analysis Methods 

 

  The hydrologic methods utilized for this study include regression equations from the Sandhills 

Hydrologic Region of the United States Geological Survey (USGS) Water Resources Investigations 

Report (WRIR) 01‐4207 and USGS WRIR 96‐4084.   

 

  WRIR 01‐4207 regression equations were applied to Pedler Branch Tributary due to the rural 

nature of the drainage basin and WRIR 96‐4084 regression equations were applied to Pedler Branch 

due to the urban nature of the drainage basin.   

 

  The upper reach of Pedler Branch basin includes a significant portion of impervious area 

within the City of Raeford.  The fixed impervious area portion of the Pedler Branch drainage area was 

determined by manual delineation utilizing orthophotographic images obtained from the NC One 

Map geospatial portal and previous studies performed by this office for Pedler Branch and Pedler 

Branch Tributary.  

 

  The drainage areas associated with the regression equations were determined by manual 

delineation utilizing contours and related structures within the project area from each POI to the 

highest point within the watershed. 
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II.a.2 Recurrence Interval Discharges at POI #1 (Patterson Street @ Pedler Branch) 

 

Stream Name:
Pedler Branch 
Tributary 

           

Hydrologic Method Utilized: USGS WRIR Investigations Report 01‐4207 

Delineated Drainage Area (sq. mi.): 0.79                

Rural Flood Recurrence Interval: 2  5  10  25  50  100 

Rural Flood Recurrence Discharges (cfs): 28.32  47.05  61.85  83.32  101.96  121.59 

 

Stream Name: Pedler Branch             

Hydrologic Method Utilized: USGS WRIR Investigations Report 96‐4084       

Delineated Drainage Area (sq. mi.): 1.68                

Relative Impervious Area (%): 24.60               

Flood Recurrence Interval: 2  5  10  25  50  100 

Rural Equivalent Flood Recurrence 
Discharges (cfs):

43.44  71.56  94.54  127.27  155.51  187.19 

Urban Flood Recurrence Discharges (cfs): 279.63  445.06  559.28  725.37  839.65  947.26 

 Total Flood Recurrence Discharges @  
POI (cfs):

307.96  492.11  621.13  808.68  941.61  1068.85 
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II.a.3 Recurrence Interval Discharges at POI #2 (E. Prospect Ave. @ Pedler Branch) 

 

Stream Name:
Pedler Branch 
Tributary 

           

Hydrologic Method Utilized: USGS WRIR Investigations Report 01‐4207 

Delineated Drainage Area (sq. mi.): 0.79                

Rural Flood Recurrence Interval: 2  5  10  25  50  100 

Rural Flood Recurrence Discharges (cfs): 28.32  47.05  61.85  83.32  101.96  121.59 

 

Stream Name: Pedler Branch             

Hydrologic Method Utilized: USGS WRIR Investigations Report 96‐4084       

Delineated Drainage Area (sq. mi.): 1.78                

Relative Impervious Area (%): 24.60               

Flood Recurrence Interval: 2  5  10  25  50  100 

Rural Equivalent Flood Recurrence 
Discharges (cfs):

45.32  74.68  98.67  132.91  162.46  195.63 

Urban Flood Recurrence Discharges (cfs): 292.05  463.45  581.60  752.88  871.15  982.40 

Total Flood Recurrence Discharges @
  POI (cfs):

320.38  510.50  643.46  836.19  973.11  1104.00 

 

 

II.b Hydraulic Analysis Methods 

 

  The hydraulic method utilized for the culverts in this study are based upon the United States 

Department of Transportation (USDOT) Federal Highway Administration (FHWA) Publication No. 

FHWA‐HIF‐12‐026 Hydraulic Design Series Number 5 (HDS‐5).   

 

  The effect of the 100‐year flood recurrence interval was evaluated utilizing the Hydrologic 

Engineering Center River Analysis System (HEC‐RAS) floodplain modeling software due to the project 

location being with a Zone AE Flood Hazard Area as depicted on Panel 9434 of the Flood Insurance 

Rate Map (FIRM) and in accordance with the National Flood Insurance Program (NFIP). 
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  Existing data related to roadway, stream, terrain and culvert invert elevations, including 

culvert material, entrance treatment, and exit treatment, were obtained by a combination of 

topographical survey, field reconnaissance and effective flood model data. 

 

II.c Comparison to Accepted Standards 

 

  The 25‐year recurrence discharges calculated for this study were utilized for the culverts at 

Patterson Street and E. Prospect Ave based upon North Carolina Department of Transportation 

(NCDOT) design criteria and due to their location within a City street.   

 

  The 100‐year recurrence discharges calculated for this study were compared to that of the 

limited detail study, hydrology, and hydraulic modeling techniques utilized to create the effective 

FIRM associated with the project area.  The calculated discharges represent a difference of an 

additional 170 cfs at Patterson Street and an additional 159 cfs at E. Prospect Ave.  Based upon 

consultation with North Carolina Floodplain Mapping staff, the effective discharges were utilized for 

the existing and proposed conditions floodplain analysis. 

 

III. Results 
 
  The results of the evaluation of the existing 60” RCP at Patterson Street and the existing 8’x5’ 

RCBC at East Prospect Avenue indicate that the culvert capacity of each culvert is significantly 

exceeded during the 25‐year recurrence interval or higher.  These results indicate that roadway over‐

topping could occur during these storm events.  

 

IV. Recommendation(s) / Disclaimer(s) 
 
  Based upon the 25‐year recurrence interval evaluation, we recommend that the existing 60” 

RCP culvert on Patterson Street be replaced with a double line of 8’x5’ RCBC or equivalent.  We 

recommend that the existing 8’x5’ RCBC on E. Prospect Ave. be replaced with a double line of 9’x5’ 

RCBC or equivalent.  All calculations and cost estimates for the proposed culvert replacements are 

based upon the use of the aforementioned recommended culverts.  Should an equivalent different 

material, shape, or configuration of culvert be considered for use on this project, contact this office 

for evaluation of the culvert being considered prior to final design. 

 

  The recommended culvert size for this project was based upon a target freeboard of 1.0’ from 

the lowest surveyed edge of the existing pavement for this project in accordance with hydraulic 
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Engineering standards.  The actual calculated freeboard for Patterson Street is 11” and for E. Prospect 

Ave. is 10”.  Based upon the proximity to the target freeboard of 1.0’ and the cost increase and benefit 

associated with up‐sizing the culvert to obtain a few inches of freeboard, we recommend that the 

roadway be built back with these additional few inches of height in order to obtain the recommended 

1.0’ freeboard.  The additional cost for this increased roadway height is included in the budget 

estimate proposed for the project. 

 

  Although an increase in the size of the culvert at the POIs should eliminate roadway over‐

topping during the 25‐year recurrence interval or smaller storm events, a significant change in the 

hydraulic characteristics of the stream could occur due to this change.   

 

  Based upon the floodplain hydraulic evaluation mentioned herewithin, a reduction in the Base 

Flood Elevations would occur along Pedler Branch from a point approximately 311’ upstream of 

Patterson Street to E. Prospect Ave.  No additional effects downstream of E. Prospect Ave. were 

discovered during the evaluation.  

 

  As described herewithin, the proposed culvert replacements would result in changes to 

Special Flood Hazard Areas as defined by the Federal Emergency Management Agency (FEMA).  

According to the FEMA Community Status Book Report, the City of Raeford is a participating 

community in the National Flood Program (Community ID: 370132) and will have additional floodplain 

management permitting requirements associated with this project.  

 

  Reference the Appendices of this report for calculations, results and estimates associated with 

this study.  

 

   

 

   



 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 

HYDROLOGICAL ANALYSIS DATA 

 

Drainage/Impervious Area Map 

Patterson Street Runoff 

E. Prospect Ave. Runoff 

 





Stream Name:

Hydrologic Method Utilized: USGS WRIR Investigations Report 01‐4207

Delineated Drainage Area (sq. mi.): 0.79

Rural Flood Recurrence Interval: 2 5 10 25 50 100

Rural Flood Recurrence Discharges (cfs): 28.32 47.05 61.85 83.32 101.96 121.59

Stream Name:

Hydrologic Method Utilized: USGS WRIR Investigations Report 96‐4084

Delineated Drainage Area (sq. mi.): 1.68

Relative Impervious Area (%): 24.60

Flood Recurrence Interval: 2 5 10 25 50 100

Rural Equivalent Flood Recurrence Discharges (cfs): 43.44 71.56 94.54 127.27 155.51 187.19

Urban Flood Recurrence Discharges (cfs): 279.63 445.06 559.28 725.37 839.65 947.26

Total Flood Recurrence Discharges @ POI (cfs): 307.96 492.11 621.13 808.68 941.61 1068.85

PATTERSON STREET CULVERT EVALUATION
RECURRENCE INTERVAL DISCHARGES

Point of Interest (POI)=Intersection of Pedler Branch and Patterson Street

Pedler Branch Tributary

Pedler Branch



Stream Name:

Hydrologic Method Utilized: USGS WRIR Investigations Report 01‐4207

Delineated Drainage Area (sq. mi.): 0.79

Rural Flood Recurrence Interval: 2 5 10 25 50 100

Rural Flood Recurrence Discharges (cfs): 28.32 47.05 61.85 83.32 101.96 121.59

Stream Name:

Hydrologic Method Utilized: USGS WRIR Investigations Report 96‐4084

Delineated Drainage Area (sq. mi.): 1.78

Relative Impervious Area (%): 24.60

Flood Recurrence Interval: 2 5 10 25 50 100

Rural Equivalent Flood Recurrence Discharges (cfs): 45.32 74.68 98.67 132.91 162.46 195.63

Urban Flood Recurrence Discharges (cfs): 292.05 463.45 581.60 752.88 871.15 982.40

Total Flood Recurrence Discharges @ POI (cfs): 320.38 510.50 643.46 836.19 973.11 1104.00

EAST PROSPECT AVENUE CULVERT EVALUATION
RECURRENCE INTERVAL DISCHARGES

Point of Interest (POI)=Intersection of Pedler Branch and E Prospect Avenue

Pedler Branch Tributary

Pedler Branch



 

 

 

 

 

 

 

 

 

 

APPENDIX B 

HYDRAULIC CULVERT ANALYSIS DATA 

 

EXISTING CONDITIONS 

Patterson St. Existing Conditions, HDS‐5 Analysis 

E. Prospect Ave. Existing Conditions, HDS‐5 Analysis 

Existing Conditions Culvert Sizes and Flow Areas 

 

PROPOSED CONDITIONS 

Patterson St. Proposed Conditions, HDS‐5 Analysis 

E. Prospect Ave. Proposed Conditions, HDS‐5 Analysis 

Proposed Conditions Culvert Sizes and Flow Areas 

 



 

 

 

 

 

 

 

 

 

 

EXISTING CONDITIONS 

 

 



STATION: CULVERT EVALUATION FORM
Sheet: 1 of 1 DESIGNER/DATE: JEH 12/9/2018

REVIEWER/DATE: JEH 1/7/2019

180.92 ft.
X METHOD: 179.92 Elha (ft)
X DRAINAGE AREA: 2.47 sm H

CHANNEL SHAPE: Elsf 172.87
ROUTING: Hwi

TW

R.I. (YEARS) FLOW (cfs) TW (ft) s = So - T / Lo
25 808.68 0.00 172.71 Eli (ft) s = -0.20% 172.84 Elo (ft)

Lo = 64

1

RCP C 60 EW 808.68 808.68

Hwi
T             

(3)
Elhi           
(4)

TW            
(5) dc

dc + D         
2

ho       
(6) ke

H            
(7)

El ho          
(8)

30.00 22.95 202.71 0 5.15 5.075 5.075 0.5 20 197.92 202.71 over-tops road
(Not within range of Chart 1B)

2.50
(1) USE Q / NB FOR BOX CULVERTS (PI()*M27^2)-(M27^2*ACOS(M28/M27)-M28*SQRT(M27^2-M28^2) 27.50 Over Half
(2) FROM HDS-5 DESIGN CHARTS 19.63 9.817477042
(3) T = Hwi - (ELhd-Elsf); T IS ZERO FOR CULVERTS ON GRADE Flow Area (ft2): 19.63
(4) Elhi = Hwi+Eli 41.19 false velocity
(5) TW BASED ON DOWNSTREAM CONTROL OR FLOW DEPTH IN CHANNEL 178.38
(6) ho = TW or (dc + D/2); (WHICHEVER IS GREATER)

(7) FROM HDS-5 DESIGN CHARTS

(8) Elho = Elo + H + ho

d (ft):
Area of Pipe (ft2):

Outlet Velocity (ft/s):
Top of Pipe Elevation (ft):

6

r (ft.):

(Not within range of Chart 5B)(Not within range of Chart 4B)
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CULVERT DESCRIPTION

TOTAL FLOW 
Q (cfs)

FLOW PER 
BARREL Q / N 
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MATERIAL - SHAPE - SIZE (in) - ENTRANCE NUMBER OF BARRELS TO TRY:

SHAPE: C=CIRCULAR, A=ARCH, B=BOX
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DESIGN FLOWS/TAILWATER

PROJECT: RF1801
FIRM Panel 9434, XS 031 
Pedler Branch

Patterson Street Culvert Evaluation
Evaluate Existing 60" RCP Culvert
HYDROLOGICAL DATA ROADWAY ELEVATION

WATER SURFACE

WATER SURFACE

ORIGINAL STREAM 

 



STATION: CULVERT EVALUATION FORM
Sheet: 1 of 1 DESIGNER/DATE: JEH 12/11/2018

REVIEWER/DATE: JEH 1/8/2019

177.05 ft.
X METHOD: 176.05 Elha (ft)
X DRAINAGE AREA: 2.57 sm H

CHANNEL SHAPE: Elsf 169.43
ROUTING: Hwi

TW

R.I. (YEARS) FLOW (cfs) TW (ft) s = So - T / Lo
25 836.19 2.12 169.43 Eli (ft) s = 3.07% 167.94 Elo (ft)

Lo = 48.5

1

RC B 60 EW 836.19 836.19
SINGLE 8'X5'

Hwi
T             

(3)
Elhi           
(4)

TW            
(5) dc

dc + D         
2

ho       
(6) ke

H            
(7)

El ho          
(8)

19.50 12.88 188.93 2.12 7 6 6 0.5 11 184.94 188.93 over-tops road
(Chart 8B)

2.50
(1) USE Q / NB FOR BOX CULVERTS (PI()*M27^2)-(M27^2*ACOS(M28/M27)-M28*SQRT(M27^2-M28^2) 17.00 Over Half
(2) FROM HDS-5 DESIGN CHARTS 40.00 20
(3) T = Hwi - (ELhd-Elsf); T IS ZERO FOR CULVERTS ON GRADE Flow Area (ft2): 40.00
(4) Elhi = Hwi+Eli 20.90 false velocity
(5) TW BASED ON DOWNSTREAM CONTROL OR FLOW DEPTH IN CHANNEL 175.1
(6) ho = TW or (dc + D/2); (WHICHEVER IS GREATER)

(7) FROM HDS-5 DESIGN CHARTS

(8) Elho = Elo + H + ho

d (ft):
Area of Pipe (ft2):

Outlet Velocity (ft/s):
Top of Pipe Elevation (ft):

3.9

r (ft.):

(Chart 15B)(Chart 14B)

HEADWATER CALCULATIONS
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CULVERT DESCRIPTION

TOTAL FLOW 
Q (cfs)

FLOW PER 
BARREL Q / N 

(1)
MATERIAL - SHAPE - SIZE (in) - ENTRANCE NUMBER OF BARRELS TO TRY:

SHAPE: C=CIRCULAR, A=ARCH, B=BOX
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. WRI 01-4207 & WRI 96-4084

DESIGN FLOWS/TAILWATER

PROJECT: RF1801
FIRM Panel 9434, XS 021 
Pedler Branch

E. Prospect Avenue Culvert Evaluation
Evaluate Existing 8'x5' RC Box Culvert
HYDROLOGICAL DATA ROADWAY ELEVATION

WATER SURFACE

WATER SURFACE

ORIGINAL STREAM 

 



Google Maps https://www.google.com/maps/@34.9789144,-79.2097386,16z

1 of 1 1/12/2019, 11:56 AM
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Oakwood Ave:96" Diameter CulvertFA=50.27 sf(Originally 60" Diameter CulvertReplaced on 4/15/18FA=19.625 sf, Effective Flood Model Currently Based Upon The 60" Diameter Culvert)
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Text Box
EXISTING CONDITIONS CULVERT SIZES AND FLOW AREAS (FA)N.T.S.
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STATION: CULVERT EVALUATION FORM
Sheet: 1 of 1 DESIGNER/DATE: JEH 12/9/2018

REVIEWER/DATE: JEH 1/7/2019

180.92 ft.
X METHOD: 179.96 Elha (ft)
X DRAINAGE AREA: 2.47 sm H

CHANNEL SHAPE: Elsf 172.87
ROUTING: Hwi

TW

R.I. (YEARS) FLOW (cfs) TW (ft) s = So - T / Lo
25 808.68 0.00 172.71 Eli (ft) s = 0.36% 172.5 Elo (ft)

Lo = 58.55

2

RC B 60 EW 808.68 404.34
Double 8'x5'

Hwi
T             

(3)
Elhi           
(4)

TW            
(5) dc

dc + D         
2

ho       
(6) ke

H            
(7)

El ho          
(8)

7.25 0.16 179.96 0 4.3 4.65 4.65 0.5 2.7 179.85 179.96 O.K.
(Chart 8B)

2.50
(1) USE Q / NB FOR BOX CULVERTS (PI()*M27^2)-(M27^2*ACOS(M28/M27)-M28*SQRT(M27^2-M28^2) 4.75 Over Half
(2) FROM HDS-5 DESIGN CHARTS 40.00 20
(3) T = Hwi - (ELhd-Elsf); T IS ZERO FOR CULVERTS ON GRADE Flow Area (ft2): 40.00
(4) Elhi = Hwi+Eli 10.11
(5) TW BASED ON DOWNSTREAM CONTROL OR FLOW DEPTH IN CHANNEL 178.38

(6) ho = TW or (dc + D/2); (WHICHEVER IS GREATER)

(7) FROM HDS-5 DESIGN CHARTS

(8) Elho = Elo + H + ho

PROJECT: RF1801
FIRM Panel 9434, XS 031 
Pedler Branch

Patterson Street Culvert Evaluation
Evaluate Proposed Culvert
HYDROLOGICAL DATA ROADWAY ELEVATION

SE
E 

AD
D

'L
 S

H
TS

. WRI 01-4207 & WRI 96-4084

DESIGN FLOWS/TAILWATER

CULVERT DESCRIPTION

TOTAL FLOW 
Q (cfs)

FLOW PER 
BARREL Q / N 

(1)
MATERIAL - SHAPE - SIZE (in) - ENTRANCE NUMBER OF BARRELS TO TRY:

SHAPE: C=CIRCULAR, A=ARCH, B=BOX

HEADWATER CALCULATIONS
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INLET CONTROL OUTLET CONTROL

HWI / D 
(2)

1.45
(Chart 14B) (Chart 15B)

r (ft.):
d (ft):

Area of Pipe (ft2):

Outlet Velocity (ft/s):
Top of Pipe Elevation (ft):

NOTE: Freeboard =11"

WATER SURFACE

WATER SURFACE

ORIGINAL STREAM BED



STATION: CULVERT EVALUATION FORM
Sheet: 1 of 1 DESIGNER/DATE: JEH 12/11/2018

REVIEWER/DATE: JEH 1/8/2019

177.05 ft.
X METHOD: 176.18 Elha (ft)
X DRAINAGE AREA: 2.57 sm H

CHANNEL SHAPE: Elsf 169.43
ROUTING: Hwi

TW

R.I. (YEARS) FLOW (cfs) TW (ft) s = So - T / Lo
25 836.19 2.12 169.43 Eli (ft) s = 3.07% 167.94 Elo (ft)

Lo = 48.5

2

RC B 60 EW 836.19 418.095
DOUBLE 9'X5'

Hwi
T             

(3)
Elhi           
(4)

TW            
(5) dc

dc + D         
2

ho       
(6) ke

H            
(7)

El ho          
(8)

6.75 0 176.18 2.12 4 4.5 4.5 0.5 2.125 174.57 176.18 O.K.
(Chart 8B)

2.50
(1) USE Q / NB FOR BOX CULVERTS (PI()*M27^2)-(M27^2*ACOS(M28/M27)-M28*SQRT(M27^2-M28^2) 4.25 Over Half
(2) FROM HDS-5 DESIGN CHARTS 45.00 22.5
(3) T = Hwi - (ELhd-Elsf); T IS ZERO FOR CULVERTS ON GRADE Flow Area (ft2): 45.00
(4) Elhi = Hwi+Eli 9.29
(5) TW BASED ON DOWNSTREAM CONTROL OR FLOW DEPTH IN CHANNEL 175.1

(6) ho = TW or (dc + D/2); (WHICHEVER IS GREATER)

(7) FROM HDS-5 DESIGN CHARTS

(8) Elho = Elo + H + ho

r (ft.):
d (ft):

Area of Pipe (ft2):

Outlet Velocity (ft/s):
Top of Pipe Elevation (ft):

1.35
(Chart 14B) (Chart 15B)

HEADWATER CALCULATIONS
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CULVERT DESCRIPTION

TOTAL FLOW 
Q (cfs)

FLOW PER 
BARREL Q / N 

(1)
MATERIAL - SHAPE - SIZE (in) - ENTRANCE NUMBER OF BARRELS TO TRY:

SHAPE: C=CIRCULAR, A=ARCH, B=BOX
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. WRI 01-4207 & WRI 96-4084

DESIGN FLOWS/TAILWATER

NOTE: FREEBOARD = 10"

PROJECT: RF1801
FIRM Panel 9434, XS 021 
Pedler Branch

E. Prospect Avenue Culvert Evaluation
Evaluate Proposed Culvert
HYDROLOGICAL DATA ROADWAY ELEVATION

WATER SURFACE

WATER SURFACE

ORIGINAL STREAM BED



Google Maps https://www.google.com/maps/@34.9789144,-79.2097386,16z

1 of 1 1/12/2019, 11:56 AM
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APPENDIX C 

HYDRAULIC FLOODPLAIN ANALYSIS DATA 

 

Effective Flood Insurance Rate Map, Panel 9434 

Duplicate Effective Data (Multiple Pages) 

Existing Conditions Data (Multiple Pages 

Proposed Conditions Data (Multiple Pages) 

 

 



FLOOD HAZARD INFORMATION

SPECIAL FLOOD
HAZARD AREAS

OTHER AREAS OF
FLOOD HAZARD

OTHER
AREAS

GENERAL
STRUCTURES

Without Base Flood Elevation (BFE)
With BFE or Depth
Regulatory Floodway

Areas Determined to be Outside the 
0.2% Annual Chance Floodplain

Non-accredited Levee, Dike, or Floodwall

Zone A,V, A99
Zone AE, AO, AH, VE, AR

Zone X

HTTP://FRIS.NC.GOV/FRIS
THE INFORMATION DEPICTED ON THIS MAP AND SUPPORTING
DOCUMENTATION ARE ALSO AVAILABLE IN DIGITAL FORMAT AT

NORTH CAROLINA FLOODPLAIN MAPPING PROGRAM
FLOOD INSURANCE RATE MAP

NORTH CAROLINA
PANEL

MAP NUMBER

MAP REVISED

SEE FIS REPORT FOR ZONE DESCRIPTIONS AND INDEX MAP

Cross Sections with 1% Annual Chance
Water Surface Elevation (BFE)
Coastal Transect

OTHER
FEATURES

Profile Baseline
Hydrographic Feature
Limit of Study

Limit of Moderate Wave Action (LiMWA)

Jurisdiction Boundary

Accredited or Provisionally Accredited
Levee, Dike, or Floodwall

Coastal Transect Baseline

SCALE

1 inch = 500 feet

Map Projection:
North Carolina State Plane Projection Feet (Zone 3200)
Datum:  NAD 1983 (Horizontal), NAVD 1988 (Vertical)

PANEL LOCATOR

LOGO LOGO

NOTES TO USERS
For  information and questions about this map,  available products  associated  with this FIRM including 
historic versions of this FIRM, how to order products or the National Flood Insurance Program in general,
please call the FEMA Map Information eXchange at 1-877-FEMA-MAP (1-877-336-2627) or visit the FEMA Map 
Service  Center website at http://msc.fema.gov. An accompanying Flood Insurance Study report, Letter of Map
Revision (LOMR) or Letter of Map Amendment (LOMA) revising portions of this panel, and digital versions of this
FIRM may be available.  Visit the North Carolina Floodplain Mapping Program website at  http://www.ncfloodmaps.com,
or contact the FEMA Map Service Center.

Communities annexing land on adjacent FIRM panels must obtain a current copy of the adjacent panel as well as
the current FIRM Index. These may be ordered directly from the Map Service Center at the number listed above.

For community and countywide map dates refer to the Flood Insurance Study report for this jurisdiction.

To determine if flood insurance is available in the community, contact your Insurance agent or call the National
Flood Insurance Program at 1-800-638-6620.                                         

Base map information shown on this FIRM  was provided in digital format by  the North Carolina Floodplain
Mapping Program (NCFMP). The source of this information can be determined from the metadata available in the
digital FLOOD database and in the Technical Support Data Notebook (TSDN).

ACCREDITED LEVEE NOTES TO USERS: If an accredited levee note appears on this panel check with your local
community to obtain more information, such as the estimated level of protection provided (which may exceed the
1-percent-annual-chance level) and Emergency Action Plan, on the levee system(s) shown as providing protection.
To mitigate flood risk in residual risk areas, property owners and residents are encouraged to consider flood
insurance and floodproofing or other protective measures. For more information on flood insurance, interested
parties should visit the FEMA Website at http://www.fema.gov/business/nfip/index.shtm.                          

PROVISIONALLY ACCREDITED LEVEE NOTES TO USERS: If a Provisionally Accredited Levee (PAL) note
appears on this panel, check with your local community to obtain more information, such as the estimated level of
protection provided (which may exceed the 1-percent-annual-chance level) and Emergency Action Plan, on the
levee system(s) shown as providing protection.  To maintain accreditation, the levee owner or community is
required to submit the data and documentation necessary to comply with Section 65.10 of the NFIP regulations.
If the community or owner does not provide the necessary data and documentation or if the data and documentation
provided indicates the levee system does not comply with Section 65.10 requirements, FEMA will revise the flood
hazard and risk information for this area to reflect de-accreditation of the levee system. To mitigate flood risk in
residual risk areas, property owners and residents are encouraged to consider flood insurance and floodproofing
or other  protective measures. For more information on flood insurance, interested parties should visit the FEMA
Website at http://www.fema.gov/business/nfip/index.shtm.                                

LIMIT OF MODERATE WAVE ACTION NOTES TO USERS:  For some coastal flooding zones the AE Zone
category has been divided by a Limit of Moderate Wave Action (LiMWA).  The LiMWA represents the approximate
landward limit of the 1.5-foot breaking wave.  The effects of wave hazards between the VE  Zone and the LiMWA
(or between the shoreline and the LiMWA for areas where VE Zones  are not identified)  will be  similar to, but less
severe than those in the VE Zone.                                      

COASTAL BARRIER RESOURCES SYSTEM (CBRS) NOTE
This map may include approximate boundaries of the CBRS for informational purposes only.  Flood insurance is not
available within CBRS areas for structures that are newly built or substantially  improved on or after the date(s)
indicated on the map.  For more information see http://www.fws.gov/habitatconservation/coastal_barrier.html, the
FIS Report, or call the U.S. Fish and Wildlife Service Customer Service Center at 1-800-344-WILD.                                    

CBRS Area Otherwise Protected Area

Channel, Culvert, or Storm Sewer

0.2% Annual Chance Flood Hazard, Areas 
of 1% Annual Chance Flood with Average 
Depth Less Than One Foot or With Drainage 
Areas of Less Than One Square Mile
Future Conditions 1% Annual 
Chance Flood Hazard
Area with Reduced Flood Risk due to Levee
See Notes

Zone X

Zone X

Zone X
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This digital Flood Insurance Rate Map (FIRM) was produced through a unique
cooperative partnership between the State of North Carolina and the Federal
Emergency Management Agency (FEMA).  The State of North Carolina has
implemented a long term approach to floodplain management to decrease the
costs associated with flooding.  This is demonstrated by the State's commitment
to map flood hazard areas at the local level.  As a part of this effort, the State of
North Carolina has joined in a Cooperating Technical State agreement with
FEMA to produce and maintain this digital FIRM.
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HEC-RAS  Plan: Pedler   River: PeddlersBranch   Reach: PeddlersBranch    Profile: 100yr
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
PeddlersBranch 10694.00 100yr 519.00 219.39 226.38 225.87 227.74 0.029926 9.35 55.48 40.59 0.83
PeddlersBranch 10507.00 100yr 519.00 217.98 226.21 226.35 0.002261 3.63 194.27 63.15 0.25
PeddlersBranch 10354.00 100yr 519.00 217.64 225.90 226.02 0.002050 3.46 230.50 73.09 0.24
PeddlersBranch 10192.00 100yr 519.00 217.29 225.38 225.64 0.002509 4.11 139.84 33.45 0.30
PeddlersBranch 10118.00 100yr 519.00 216.74 225.26 225.47 0.001810 3.71 159.15 48.06 0.26
PeddlersBranch 10031.00 100yr 519.00 215.74 225.31 225.34 0.000484 1.93 472.02 137.09 0.12
PeddlersBranch 9781.000 100yr 519.00 212.48 225.29 225.29 0.000076 0.94 892.55 179.07 0.05
PeddlersBranch 9516.000 100yr 519.00 210.47 225.28 225.28 0.000033 0.62 1423.84 259.49 0.03
PeddlersBranch 9246.000 100yr 519.00 208.43 225.27 214.94 225.27 0.000026 0.61 1507.49 293.91 0.03
PeddlersBranch 9071.000 100yr 519.00 207.11 225.27 213.38 225.27 0.000003 0.27 3789.31 509.72 0.01
PeddlersBranch 9039    Culvert
PeddlersBranch 9017.000 100yr 519.00 206.70 214.85 212.30 214.88 0.000796 2.21 479.37 156.07 0.15
PeddlersBranch 8734.000 100yr 519.00 204.70 214.74 214.75 0.000245 1.31 732.85 196.57 0.08
PeddlersBranch 8230.000 100yr 519.00 201.14 214.70 214.70 0.000057 0.93 1095.92 173.43 0.05
PeddlersBranch 8012.000 100yr 519.00 199.61 214.70 205.48 214.70 0.000007 0.28 3688.66 699.36 0.01
PeddlersBranch 7874.000 100yr 718.00 198.63 214.68 207.84 214.69 0.000436 1.07 787.14 335.28 0.05
PeddlersBranch 7825    Culvert
PeddlersBranch 7792.000 100yr 718.00 198.42 205.45 203.01 205.52 0.001298 2.68 371.70 131.06 0.19
PeddlersBranch 7555.000 100yr 718.00 193.35 205.41 205.42 0.000138 1.49 832.76 166.26 0.08
PeddlersBranch 7322.000 100yr 718.00 193.06 205.06 197.18 205.28 0.002072 3.76 190.87 184.09 0.20
PeddlersBranch 7289    Culvert
PeddlersBranch 7252.000 100yr 718.00 192.62 200.54 198.66 200.65 0.001999 3.71 316.48 124.37 0.25
PeddlersBranch 7012.000 100yr 718.00 190.11 200.44 200.46 0.000284 1.70 756.63 204.04 0.10
PeddlersBranch 6481.000 100yr 718.00 188.59 200.36 200.37 0.000124 0.93 1082.73 219.79 0.05
PeddlersBranch 5911.000 100yr 718.00 186.98 200.30 200.31 0.000103 1.15 1336.17 258.86 0.06
PeddlersBranch 5561.000 100yr 718.00 186.80 199.94 191.17 200.16 0.001396 3.75 191.39 232.22 0.18
PeddlersBranch 5520    Culvert
PeddlersBranch 5480.000 100yr 718.00 186.43 195.42 191.67 195.46 0.000693 2.41 651.14 204.14 0.14
PeddlersBranch 5132.000 100yr 718.00 185.94 194.37 194.73 0.010983 6.16 202.48 138.50 0.46
PeddlersBranch 4469.000 100yr 899.00 181.46 191.30 191.39 0.003182 3.67 519.05 253.88 0.26
PeddlersBranch 4034.000 100yr 899.00 179.30 188.19 188.19 188.57 0.020487 7.40 293.91 276.21 0.52
PeddlersBranch 3763.000 100yr 899.00 177.44 183.98 184.03 0.001608 2.85 540.72 262.61 0.22
PeddlersBranch 3392.000 100yr 899.00 175.58 183.27 183.36 0.002674 3.51 415.32 194.45 0.26
PeddlersBranch 3102.000 100yr 899.00 174.29 181.73 181.50 182.05 0.007935 5.86 273.10 216.35 0.41
PeddlersBranch 3078    Culvert
PeddlersBranch 3049.000 100yr 899.00 174.18 180.22 179.53 180.38 0.004915 4.67 327.20 189.10 0.36
PeddlersBranch 2903.000 100yr 945.00 173.18 179.36 179.57 0.005797 5.27 318.65 174.71 0.42
PeddlersBranch 2573.000 100yr 945.00 170.86 178.41 178.52 0.001964 3.54 479.88 227.35 0.25
PeddlersBranch 2282.000 100yr 945.00 168.86 177.56 177.79 0.003432 4.54 391.13 201.70 0.33
PeddlersBranch 2094.000 100yr 945.00 168.43 177.11 172.52 177.29 0.002001 3.90 398.86 168.46 0.24
PeddlersBranch 2060    Culvert
PeddlersBranch 2003.000 100yr 945.00 168.32 173.85 170.71 174.00 0.001866 3.26 353.29 169.59 0.25
PeddlersBranch 1809.000 100yr 945.00 167.90 173.32 172.38 173.47 0.003282 4.43 376.18 182.27 0.35
PeddlersBranch 1578.000 100yr 945.00 167.50 171.59 171.52 172.04 0.017870 7.16 213.53 167.09 0.70
PeddlersBranch 1247.000 100yr 945.00 167.42 170.87 169.12 170.89 0.001347 2.13 785.35 548.28 0.21
PeddlersBranch 976.000 100yr 945.00 167.15 170.61 168.83 170.62 0.000718 1.57 1007.59 651.84 0.15

PeddlersBranch 3102.000 100yr 899.00 174.29 181.73 181.50 182.05 0.007935 5.86 273.10 216.35 0.41
PeddlersBranch 3078 Culvert
PeddlersBranch 3049.000 100yr 899.00 174.18 180.22 179.53 180.38 0.004915 4.67 327.20 189.10 0.36

PeddlersBranch 2094.000 100yr 945.00 168.43 177.11 172.52 177.29 0.002001 3.90 398.86 168.46 0.24
PeddlersBranch 2060 Culvert
PeddlersBranch 2003.000 100yr 945.00 168.32 173.85 170.71 174.00 0.001866 3.26 353.29 169.59 0.25
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HEC-RAS  Plan: Pedler   River: PeddlersBranch   Reach: PeddlersBranch    Profile: 100yr
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
PeddlersBranch 10694.00 100yr 519.00 219.39 226.37 225.87 227.74 0.030036 9.37 55.41 40.55 0.83
PeddlersBranch 10507.00 100yr 519.00 217.98 226.20 226.34 0.002282 3.65 193.55 63.01 0.26
PeddlersBranch 10354.00 100yr 519.00 217.64 225.88 226.00 0.002076 3.48 229.35 72.90 0.25
PeddlersBranch 10192.00 100yr 519.00 217.29 225.36 225.62 0.002541 4.12 139.13 33.24 0.30
PeddlersBranch 10118.00 100yr 519.00 216.74 225.24 225.45 0.001834 3.73 158.05 46.77 0.26
PeddlersBranch 10031.00 100yr 519.00 215.74 225.29 225.32 0.000492 1.94 468.82 136.56 0.13
PeddlersBranch 9781.000 100yr 519.00 212.48 225.26 225.27 0.000076 0.94 888.33 178.17 0.05
PeddlersBranch 9516.000 100yr 519.00 210.47 225.25 225.26 0.000034 0.63 1417.69 259.05 0.03
PeddlersBranch 9246.000 100yr 519.00 208.43 225.25 214.94 225.25 0.000026 0.62 1500.49 293.35 0.03
PeddlersBranch 9071.000 100yr 519.00 207.11 225.25 213.38 225.25 0.000003 0.27 3777.18 508.62 0.01
PeddlersBranch 9039    Culvert
PeddlersBranch 9017.000 100yr 519.00 206.70 213.68 212.30 213.75 0.002425 3.38 313.30 130.21 0.25
PeddlersBranch 8734.000 100yr 519.00 204.70 213.31 213.34 0.000806 2.07 474.21 168.63 0.15
PeddlersBranch 8230.000 100yr 519.00 201.14 213.22 213.23 0.000108 1.16 856.81 153.59 0.06
PeddlersBranch 8012.000 100yr 519.00 199.61 213.22 205.48 213.22 0.000022 0.46 1955.30 654.15 0.03
PeddlersBranch 7890    100yr 718.00 198.63 208.61 207.84 212.14 0.127098 15.09 47.59 5.24 0.88
PeddlersBranch 7825    Culvert
PeddlersBranch 7776    100yr 718.00 198.42 205.45 203.01 205.51 0.001304 2.69 371.04 130.92 0.19
PeddlersBranch 7555.000 100yr 718.00 193.35 205.41 205.42 0.000138 1.49 832.76 166.26 0.08
PeddlersBranch 7322.000 100yr 718.00 193.06 205.06 197.18 205.28 0.002072 3.76 190.87 184.09 0.20
PeddlersBranch 7289    Culvert
PeddlersBranch 7252.000 100yr 718.00 192.62 200.54 198.66 200.65 0.001999 3.71 316.48 124.37 0.25
PeddlersBranch 7012.000 100yr 718.00 190.11 200.44 200.46 0.000284 1.70 756.63 204.04 0.10
PeddlersBranch 6481.000 100yr 718.00 188.59 200.36 200.37 0.000124 0.93 1082.73 219.79 0.05
PeddlersBranch 5911.000 100yr 718.00 186.98 200.30 200.31 0.000103 1.15 1336.17 258.86 0.06
PeddlersBranch 5561.000 100yr 718.00 186.80 199.94 191.17 200.16 0.001396 3.75 191.39 232.22 0.18
PeddlersBranch 5520    Culvert
PeddlersBranch 5480.000 100yr 718.00 186.43 195.42 191.67 195.46 0.000693 2.41 651.14 204.14 0.14
PeddlersBranch 5132.000 100yr 718.00 185.94 194.37 194.73 0.010983 6.16 202.48 138.50 0.46
PeddlersBranch 4469.000 100yr 899.00 181.46 191.30 191.39 0.003182 3.67 519.05 253.88 0.26
PeddlersBranch 4034.000 100yr 899.00 179.30 188.19 188.19 188.57 0.020487 7.40 293.91 276.21 0.52
PeddlersBranch 3763.000 100yr 899.00 177.44 183.84 183.90 0.001990 3.11 503.80 260.58 0.24
PeddlersBranch 3392.000 100yr 899.00 175.58 182.56 182.77 0.007127 5.23 287.59 165.86 0.42
PeddlersBranch 3366    100yr 899.00 174.16 182.38 182.55 0.002008 3.94 391.23 161.34 0.27
PeddlersBranch 3225    100yr 899.00 173.45 182.25 182.31 0.001019 2.62 642.82 265.03 0.19
PeddlersBranch 3129    100yr 899.00 172.91 182.14 180.50 182.20 0.001299 3.04 625.95 280.13 0.20
PeddlersBranch 3122    100yr 899.00 174.29 181.70 181.50 182.04 0.008213 5.95 268.61 214.72 0.42
PeddlersBranch 3078    Culvert
PeddlersBranch 3049.000 100yr 899.00 174.18 180.54 179.53 180.65 0.003032 3.81 390.85 198.73 0.28
PeddlersBranch 3027    100yr 899.00 171.76 180.29 180.39 0.001133 2.78 456.56 194.92 0.20
PeddlersBranch 2954    100yr 899.00 171.99 180.23 180.31 0.000943 2.63 485.71 179.94 0.19
PeddlersBranch 2903.000 100yr 945.00 173.18 180.13 180.22 0.002170 3.55 469.41 208.23 0.26
PeddlersBranch 2839    100yr 945.00 171.74 179.08 179.30 0.003723 4.65 339.79 175.80 0.36
PeddlersBranch 2675    100yr 945.00 171.65 178.56 178.69 0.003164 4.04 405.36 199.68 0.31
PeddlersBranch 2573.000 100yr 945.00 170.86 178.32 178.44 0.002180 3.70 459.72 223.45 0.26
PeddlersBranch 2501    100yr 945.00 171.01 178.14 178.27 0.002307 3.90 439.65 219.31 0.29
PeddlersBranch 2401    100yr 945.00 170.54 178.02 178.09 0.001236 3.10 566.22 248.22 0.21
PeddlersBranch 2308    100yr 945.00 170.31 177.88 177.96 0.001283 3.27 597.99 193.83 0.22
PeddlersBranch 2282.000 100yr 945.00 168.86 177.67 177.87 0.003065 4.34 412.20 203.33 0.31
PeddlersBranch 2203    100yr 945.00 169.39 177.59 177.67 0.001086 2.86 598.04 194.51 0.20
PeddlersBranch 2126    100yr 945.00 169.19 177.44 175.04 177.48 0.002671 1.99 578.67 218.88 0.10
PeddlersBranch 2094.000 100yr 945.00 168.43 177.20 172.52 177.37 0.001885 3.81 414.86 183.18 0.23
PeddlersBranch 2060    Culvert
PeddlersBranch 2003.000 100yr 945.00 168.32 173.90 170.71 174.04 0.001780 3.21 361.87 171.36 0.25
PeddlersBranch 1886    100yr 945.00 167.80 173.53 173.71 0.003731 4.23 338.96 175.63 0.36
PeddlersBranch 1809.000 100yr 945.00 167.90 173.32 172.38 173.47 0.003282 4.43 376.18 182.27 0.35
PeddlersBranch 1578.000 100yr 945.00 167.50 171.59 171.52 172.04 0.017870 7.16 213.53 167.09 0.70
PeddlersBranch 1247.000 100yr 945.00 167.42 170.87 169.12 170.89 0.001347 2.13 785.35 548.28 0.21
PeddlersBranch 976.000 100yr 945.00 167.15 170.61 168.83 170.62 0.000718 1.57 1007.59 651.84 0.15

PeddlersBranch 2094.000 100yr 945.00 168.43 177.20 172.52 177.37 0.001885 3.81 414.86 183.18 0.23
PeddlersBranch 2060 Culvert
PeddlersBranch 2003.000 100yr 945.00 168.32 173.90 170.71 174.04 0.001780 3.21 361.87 171.36 0.25

PeddlersBranch 3122 100yr 899.00 174.29 181.70 181.50 182.04 0.008213 5.95 268.61 214.72 0.42
PeddlersBranch 3078 Culvert
PeddlersBranch 3049.000 100yr 899.00 174.18 180.54 179.53 180.65 0.003032 3.81 390.85 198.73 0.28
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  Updated for longer culvert at Patterson

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG Floodway

EG 100yr

WS Floodway

WS 100yr

Crit 100yr

Crit Floodway

Ground

Ineff

Bank Sta

.06 .055 .06



 

450 500 550 600 650
170

172

174

176

178

180

182

184
RS=3078    Upstream  (Culvert)

 

E
le

va
tio

n 
(ft

)
Legend

Ground

Ineff

Bank Sta

450 500 550 600 650
170

172

174

176

178

180

182

184
RS=3078    Downstream  (Culvert)

Station (ft)

E
le

va
tio

n 
(ft

)



 

1050 1100 1150 1200 1250

170

172

174

176

178

LDS_Pedler_Bch_Adjusted-PC       Plan: Plan 01    1/18/2019 
  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG Floodway

WS Floodway

EG 100yr

WS 100yr

Crit 100yr

Crit Floodway

Ground

Ineff

Bank Sta

Encroachment

.09 .055 .09



 

1000 1050 1100 1150 1200 1250 1300

168

170

172

174

176

RS=2060    Upstream  (Culvert)

 

E
le

va
tio

n 
(ft

)
Legend

Ground

Ineff

Bank Sta

1000 1050 1100 1150 1200 1250 1300

168

170

172

174

176

RS=2060    Downstream  (Culvert)

Station (ft)

E
le

va
tio

n 
(ft

)



  

HEC-RAS  Plan: Plan 01   River: PeddlersBranch   Reach: PeddlersBranch    Profile: 100yr
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
PeddlersBranch 10694.00 100yr 519.00 219.39 226.37 225.87 227.74 0.030036 9.37 55.41 40.55 0.83
PeddlersBranch 10507.00 100yr 519.00 217.98 226.20 226.34 0.002282 3.65 193.55 63.01 0.26
PeddlersBranch 10354.00 100yr 519.00 217.64 225.88 226.00 0.002076 3.48 229.35 72.90 0.25
PeddlersBranch 10192.00 100yr 519.00 217.29 225.36 225.62 0.002541 4.12 139.13 33.24 0.30
PeddlersBranch 10118.00 100yr 519.00 216.74 225.24 225.45 0.001834 3.73 158.05 46.77 0.26
PeddlersBranch 10031.00 100yr 519.00 215.74 225.29 225.32 0.000492 1.94 468.82 136.56 0.13
PeddlersBranch 9781.000 100yr 519.00 212.48 225.26 225.27 0.000076 0.94 888.33 178.17 0.05
PeddlersBranch 9516.000 100yr 519.00 210.47 225.25 225.26 0.000034 0.63 1417.69 259.05 0.03
PeddlersBranch 9246.000 100yr 519.00 208.43 225.25 214.94 225.25 0.000026 0.62 1500.49 293.35 0.03
PeddlersBranch 9071.000 100yr 519.00 207.11 225.25 213.38 225.25 0.000003 0.27 3777.18 508.62 0.01
PeddlersBranch 9039    Culvert
PeddlersBranch 9017.000 100yr 519.00 206.70 213.68 212.30 213.75 0.002425 3.38 313.30 130.21 0.25
PeddlersBranch 8734.000 100yr 519.00 204.70 213.31 213.34 0.000806 2.07 474.21 168.63 0.15
PeddlersBranch 8230.000 100yr 519.00 201.14 213.22 213.23 0.000108 1.16 856.81 153.59 0.06
PeddlersBranch 8012.000 100yr 519.00 199.61 213.22 205.48 213.22 0.000022 0.46 1955.30 654.15 0.03
PeddlersBranch 7890    100yr 718.00 198.63 208.61 207.84 212.14 0.127098 15.09 47.59 5.24 0.88
PeddlersBranch 7825    Culvert
PeddlersBranch 7776    100yr 718.00 198.42 205.45 203.01 205.51 0.001304 2.69 371.04 130.92 0.19
PeddlersBranch 7555.000 100yr 718.00 193.35 205.41 205.42 0.000138 1.49 832.76 166.26 0.08
PeddlersBranch 7322.000 100yr 718.00 193.06 205.06 197.18 205.28 0.002072 3.76 190.87 184.09 0.20
PeddlersBranch 7289    Culvert
PeddlersBranch 7252.000 100yr 718.00 192.62 200.54 198.66 200.65 0.001999 3.71 316.48 124.37 0.25
PeddlersBranch 7012.000 100yr 718.00 190.11 200.44 200.46 0.000284 1.70 756.63 204.04 0.10
PeddlersBranch 6481.000 100yr 718.00 188.59 200.36 200.37 0.000124 0.93 1082.73 219.79 0.05
PeddlersBranch 5911.000 100yr 718.00 186.98 200.30 200.31 0.000103 1.15 1336.17 258.86 0.06
PeddlersBranch 5561.000 100yr 718.00 186.80 199.94 191.17 200.16 0.001396 3.75 191.39 232.22 0.18
PeddlersBranch 5520    Culvert
PeddlersBranch 5480.000 100yr 718.00 186.43 195.42 191.67 195.46 0.000693 2.41 651.14 204.14 0.14
PeddlersBranch 5132.000 100yr 718.00 185.94 194.37 194.73 0.010983 6.16 202.48 138.50 0.46
PeddlersBranch 4469.000 100yr 899.00 181.46 191.30 191.39 0.003182 3.67 519.05 253.88 0.26
PeddlersBranch 4034.000 100yr 899.00 179.30 188.19 188.19 188.57 0.020487 7.40 293.91 276.21 0.52
PeddlersBranch 3763.000 100yr 899.00 177.44 183.84 183.90 0.001980 3.10 504.67 260.62 0.24
PeddlersBranch 3392.000 100yr 899.00 175.58 182.31 182.61 0.010697 6.18 247.17 157.68 0.51
PeddlersBranch 3366    100yr 899.00 174.16 182.07 182.30 0.002605 4.35 343.83 152.81 0.30
PeddlersBranch 3225    100yr 899.00 173.45 181.89 181.97 0.001497 3.05 550.72 246.35 0.22
PeddlersBranch 3129    100yr 899.00 172.91 181.69 180.50 181.79 0.002234 3.82 504.77 260.86 0.26
PeddlersBranch 3122    100yr 899.00 172.87 181.17 177.68 181.60 0.005676 5.60 226.65 172.53 0.37
PeddlersBranch 3078    Culvert
PeddlersBranch 3049.000 100yr 899.00 172.50 180.53 179.45 180.63 0.002750 3.67 401.24 198.34 0.25
PeddlersBranch 3027    100yr 899.00 171.76 180.28 180.38 0.001142 2.79 454.72 194.39 0.20
PeddlersBranch 2954    100yr 899.00 171.99 180.22 180.30 0.000951 2.63 483.92 179.40 0.19
PeddlersBranch 2903.000 100yr 945.00 173.18 180.12 180.21 0.002201 3.57 467.00 207.91 0.26
PeddlersBranch 2839    100yr 945.00 171.74 179.04 179.26 0.003924 4.75 331.89 173.73 0.36
PeddlersBranch 2675    100yr 945.00 171.65 178.45 178.59 0.003657 4.28 383.45 195.66 0.34
PeddlersBranch 2573.000 100yr 945.00 170.86 178.16 178.30 0.002621 3.99 424.92 215.13 0.28
PeddlersBranch 2501    100yr 945.00 171.01 177.92 178.09 0.002966 4.31 393.78 207.15 0.33
PeddlersBranch 2401    100yr 945.00 170.54 177.76 177.86 0.001639 3.48 504.51 236.88 0.25
PeddlersBranch 2308    100yr 945.00 170.31 177.59 177.69 0.001546 3.49 545.82 175.83 0.24
PeddlersBranch 2282.000 100yr 945.00 168.86 177.21 177.54 0.005136 5.33 320.55 195.20 0.40
PeddlersBranch 2203    100yr 945.00 169.39 177.10 177.21 0.001612 3.29 507.25 180.17 0.25
PeddlersBranch 2126    100yr 945.00 169.19 176.84 175.04 176.92 0.005343 2.58 453.74 201.45 0.14
PeddlersBranch 2094.000 100yr 945.00 169.43 176.25 172.95 176.67 0.004214 5.20 181.93 137.55 0.36
PeddlersBranch 2060    Culvert
PeddlersBranch 2003.000 100yr 945.00 168.32 173.90 170.71 174.04 0.001780 3.21 361.87 171.36 0.25
PeddlersBranch 1886    100yr 945.00 167.80 173.53 173.71 0.003731 4.23 338.96 175.63 0.36
PeddlersBranch 1809.000 100yr 945.00 167.90 173.32 172.38 173.47 0.003282 4.43 376.18 182.27 0.35
PeddlersBranch 1578.000 100yr 945.00 167.50 171.59 171.52 172.04 0.017870 7.16 213.53 167.09 0.70
PeddlersBranch 1247.000 100yr 945.00 167.42 170.87 169.12 170.89 0.001347 2.13 785.35 548.28 0.21
PeddlersBranch 976.000 100yr 945.00 167.15 170.61 168.83 170.62 0.000718 1.57 1007.59 651.84 0.15
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APPENDIX D 

FLOODPLAIN EXHIBITS 
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PO Box 249 Sanford, NC 27331

(919) 352-2834

NC Certificate No. P-0836

Item No. Quantity Unit Unit Price Unit Total

1 1 ls $25,000.00 $25,000.00

2 1 ls $3,800.00 $3,800.00

3 1 ls $9,200.00 $9,200.00

4 1 ls $4,700.00 $4,700.00

5 64 lf $33.00 $2,112.00

6 48.5 lf $72.00 $3,492.00

7 Remove and Salvage Ex. Gaurdrail (E. Prospect Ave.) 200 lf $4.50 $900.00

8 200 lf $22.50 $4,500.00

9 4 ea $2,400.00 $9,600.00

10 2 ea $28,000.00 $56,000.00

11 60 lf $3,900.00 $234,000.00

12 50 ea $4,860.00 $243,000.00

13 2 ea $950.00 $1,900.00

14 1 ls $7,500.00 $7,500.00

15 280 sy $82.00 $22,960.00

16 Thermoplastic Pavement Marking Lines (4" Double Yellow) 80 lf $15.00 $1,200.00

17 160 lf $7.00 $1,120.00

18 1 ls $7,000.00 $7,000.00

19 1 ac $8,500.00 $8,500.00

20 1 ls $12,600.00 $12,600.00

$659,084.00

10.00%

9.00%

$784,309.96

City of Raeford

Total Estimate

Subtotal 

Contingency

Comprehensive Grading

Guardrail Terminal End Section (Salvaged)

Re-Install Guardrail

legal determinations.  Additional detailed information and/or changes in the status of the project may dictate changes in the construction cost estimate.

This estimate is based upon limited information and shall not be considered a final construction cost estimate nor shall it be relied upon solely for final technical or 

Patterson Street and E. Prospect Ave.

Description

Mobilization

Staking

 Storm Drainage Improvements

1/20/2019

Engineering & Surveying

Traffic Control

Clearing and Grubbing

Remove & Dispose of Existing 60" Culvert

Project Budget Estimate

Erosion Control, Cleanup, Seed & Mulch

Permanent and Temporary Easements 

Remove & Dispose of Existing 8'x5' Culvert

Proposed Double 8'x5' RCBC (Patterson St.)

Proposed Double 9'x5' RCBC (E. Prospect Ave.)

Remove and Replace Ex. Asphalt (City)

Thermoplastic Pavement Marking Lines (4" White)

Existing Utility Adjustments/Coordination

Reconnect Existing Storm Branches

Stream Bypassing



SPEED ZONE STUDY
 STUDY  STUDY

COUNTY Hoke Hoke

ROUTE E. PROSPECT AVE. PATTERSON STREET

DATE REQUESTED 10/28/2022 10/28/2022

Study Length N/A N/A

From:   Near Peddlers Branch Creek E. DONALDSON AVE. E. DONALDSON AVE.

To:        Near Peddlers Branch Creek PINECONE AVE. PINECONE AVE.

CURRENT SPEED LIMIT 35 mph 35 mph

COUNT DATA

Count Dates 11/7-9/2022 11/7-9/2022

Collection MP Near Peddlers Branch Creek Near Peddlers Branch Creek

85th Percentile 46.08 mph 30.09 mph

EB 46.64 mph 30.98 mph

WB 45.30 mph 29.42 mph

Volumes 3,168 vpd 196 vpd

Cars % 91.7% 90.03%

Truck % 8.3% 9.97%
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