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Project Type: Date:

Phone: Phone:
Email: Email:

County(ies):
CAMA County?

Design/Future: Existing:

Supplemental:  

No

Trout Waters (Tr) 

Primary:  
Gap Creek

New 

10-1-23

richard.bollinger@rsandh.com

Four-lane divded with raised grass median.  Two 12' lanes on each side with 8' 
shoulders (4' paved).

Two-lane, two-way with 11' lanes with 4' - 6' grass shoulders.

N/A

NCDWQ Stream Index No.:

Ashe

Project/TIP No.:

NCDOT Contact:
Project No.: 34518.1.2 (R-2915A)

Contractor / Designer:

bzerman@ncdot.gov

Raleigh, NC 27610

General Project Information

Address:

7/14/2014

RS&H

1020 Birch Ridge Road 8601 Six Forks Road, Suite 260

Raleigh, NC 27615

North Carolina Department of Transportation

Highway Stormwater Program
    STORMWATER MANAGEMENT PLAN

    FOR LINEAR ROADWAY PROJECTS

Bill Zerman, PE

Roadway Widening

ac.

General Project Narrative: This project is located approximately 10 miles east of the Town of Boone, and approximately 13 miles south of the Town of West Jefferson.   The first portion of the project is 
located in Watauga County with the remainder in Ashe County.  The entire project falls within the New River Basin.
The project begins with a new interchange at the intersection of US Highways 421 & 221.  It continues along Highway 221, widening the existing two lane ditch section road to 
a four lane divided section.  The project length is 2.8 miles along US 221, and 0.8 miles along US 421.
The project drainage system will consist mainly of ditches, cross pipes, storm drainage systems, and culverts, including two new box culverts within the proposed 221/421 
interchange.
Gap Creek and its tributaries are the only streams that are affected by the project; NCDWQ Stream Index # 10-1-23 – Stream Classification C, Trout Waters (Tr).
Wherever possible, grassed swales have been used to treat surface water before it enters jurisdictional streams and wetlands.  Cross pipes and culverts in jurisdictional 
streams will have the inverts buried a minimum of 20% of the diameter of the pipe size up to and including 60” diameter.  For pipes 60” or greater and box culverts, the inverts 
will be buried 1.0’. Sills have been utilized in the two new box culverts within the 221/421 interchange to allow for maintenance of the existing stream low flow width, depth and 
velocity.

Typical Cross Section Description:  
     

References 

2010 ADT = 9,864

28.94

Average Daily Traffic (veh/hr/day):

ac.

Other Stream Classification: 

Richard Bollinger, PE

City/Town:

919-926-4105

NCDOT Hydraulics Unit Address:

919-707-6755

Watauga

No

None

NCDWQ Surface Water Classification for Primary Receiving Water

303(d) Impairments:

River Basin(s):  
Primary Receiving Water:       

Class C

Buffer Rules in Effect

Project Description

None

Surrounding Land Use:    Rural mainly residential with some business2.841 Miles

2035 ADT = 20,400

7.80Project Built-Upon Area (ac.)
Proposed Project Existing Site

Project Length (lin. Miles or feet):        
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Sheet 
No.

Station
(From / To)

Stream 
Crossing 
Station

Base Width
(ft)

Front Slope
(H:V)

Back Slope
(H:V)

Drainage 
Area
(ac)

Recommended 
Treatment Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

-LPC- 13+50 LT
-LPC- 15+83 LT

-L- 41+43 LT
-L- 43+50 LT
-L- 44+45 RT
-L- 45+26 RT
-L- 45+26 RT
-L- 47+00 RT
-L- 49+71 RT
-L- 47+00 RT
-L- 46+17 RT
-L- 46+50 RT
-L- 54+50 LT
-L- 52+04 LT
-L- 60+83 RT
-L- 57+00 RT
-L- 64+37 RT
-L- 66+25 RT
-L- 62+23 LT
-L- 59+62 LT
-L- 78+00 RT
-L- 78+48 RT
-L- 80+07 RT
-L- 79+08 RT
-L- 79+15 LT
-L- 79+91 LT
-L- 83+00 LT
-L- 81+32 LT
-L- 81+50 RT
-L- 82+00 RT
-L- 88+00 RT
-L- 89+00 RT
-L- 88+86 LT
-L- 89+07 LT
-L- 90+00 RT
-L- 89+50 RT
-L- 94+50 LT
-L- 89+50 LT
-L- 91+89 RT
-L- 93+58 RT

6 2

2.0 3 3

3.0 3 3

1.2

3.9

                           STORMWATER MANAGEMENT PLAN
                           FOR LINEAR ROADWAY PROJECTS

2.2

Have minimum design criteria, as presented in the NCDOT Best Management Practices Toolbox, Version 1 (March 2008), been met and verified?  If No, 
provide further explanantion of why design criteria was not met.

1.8

5.4

0.0

The design criteria from the NCDOT BMP Toolbox has been followed to the extent possible.  Due to the challenging terrain and other existing conditions, the criteria could not be followed in all areas.
Additional Comments

No

1.4 No

2.2

22.8

2.9

9.7

4.1

1.3

27.3

1.6

2.6

6.0

4.1169

0.52

10.2

1.1

0.57

1.5

No

2.2

1.3

1.1

500 1.4

No

1.4 No

0.5 No

0.4

3.1

No

No

9 1.0

3.0

0.0

NA 2.10%

0.17

809 2

1.2NA 0.0

NA 1.00%

0.0

2.80% 0.2 0.3

2

168

2 460.46

69 100

3.36 50

NA 520.0 6 4

336

574

6NA

3

9 NA 2

3003

9

9

3.00

101

6

0.0

2 2 1.01

6 0.69

0.0 6

2NA 2.08

0.7

10.00%

4.6

2.9

4

76

33

155 482 1.55

2.1

0.23

13.00

1.22

0.30%

6 3300.0NA

6

8 6

23NA

NA7

45

7 NA 0.0 6

122NA

7 NA 0.0

0.30%

7

680

383

8

9 NA

2

0.30%

Project/TIP No.:

1.7

Highway Stormwater Program

2.1

6 No207

81 No

1.00%

6 NA 0.0

6 4 0.45

6

26

NA 2

352

567

4

North Carolina Department of Transportation

Swales

2.22.1

6 NA

3.03

7.7

5.67

10.1NA 0.0 4 4

6 2 1.40 140

2.0

0.0

2 0.60% 17.5

2.50% 2.3

1.0

1.9

0.40%

2.5

1.7

3.80% 8.0

1.50%

0.30%

1.7

188

1.2

20.9

0.8

2.0

0.4

246

261

1.0

NA 0.0

0.9

2.9

1.0

1.4

0.4

2.00%271 3.2

99

1.40%

3.00%

3.7

1.2

1.00%

No1.94.20 420

3.30

0.9

1.3

303

1.2

2

2.7

6.80

1300

174 7.4

2.7

0.7 No

0.4

No

No

No

0.4 No

2.9 No

1.20%

5.00%

0.9 No

1.6 No

1.0

1072.0

17

1.072

50 0.9 No

9 NA 2.0

YES NO
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Sheet 
No.

Station
(From / To)

Stream 
Crossing 
Station

Base Width
(ft)

Front Slope
(H:V)

Back Slope
(H:V)

Drainage 
Area
(ac)

Recommended 
Treatment Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

-L- 92+13 LT
-L- 92+17 LT
-L- 98+68 LT
-L- 99+66 LT

-L- 106+05 LT
-L- 106+50 LT
-L- 117+62 RT
-L- 115+77 RT
-L- 126+43 LT
-L- 126+73 LT
-L- 130+00 RT
-L- 131+00 RT
-L- 134+19 LT
-L- 134+31 LT
-L- 154+45 RT
-L- 157+50 RT
-Y9- 10+72 RT
-Y9- 13+15 RT

-SR1- 13+96 LT
-SR1- 15+16 LT
-SR1- 20+00 LT
-SR1- 20+48 LT
-SR1- 25+00 RT
-SR1- 26+70 RT

                           STORMWATER MANAGEMENT PLAN
                           FOR LINEAR ROADWAY PROJECTS

4.5

18.0

NA 2.5 29.9

2.5

1.2

2.7

0.5

1.2

1.1

1.0211

84

2

2.2

Highway Stormwater Program

2.3 1.3 No

No9.4

2

522 1.0

15.2

0

16 2.1

16

0

0

3.20%

0

0.8

0.80.3

1.6120

0.90%48

170

2.00%

NA 0.0

4 1.004

4 4 0.19

100

1990

250

0.90

0.20

3 3

2.50

19

4

3

103010.30

13

NA 0.0

4 4

16

88

870

15

3 8.7014, 15 2.0

NA 2.0

NA 0.0

0.0 6NA

243

24

NA

0.30%

20

19.90

305

3.5

105

1.790

0.50% 1.4

0.50% 23.3

14.1

11.9 1.10.30%

1.7

0.84

NA 2 2 24

1.80%45

2 11.80 13.8 17.71602.0 No

1.7 No

1180

1.698 0.9

1.50%

3.60%

12 NA 0.0

0.0

11 NA 0.0

10

1.7

0.70% 7.211 NA 0.0 2 5.226

12

2 2

0.8

0.4100

0.24

9 NA 2

0.4

2.30% 1.6

2.6

Project/TIP No.:

Swale

No

1.8 No

1.8 No

1.2 No

1.5 No

North Carolina Department of Transportation

1.7 No

0.8 No

1.0 No

Have minimum design criteria, as presented in the NCDOT Best Management Practices Toolbox, Version 1 (March 2008), been met and verified?  If No, 
provide further explanantion of why design criteria was not met.

Additional Comments

0

0

0

0

The design criteria from the NCDOT BMP Toolbox has been followed to the extent possible.  Due to the challenging terrain and other existing conditions, the criteria could not be followed in all areas.

YES NO
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Sheet 
No. Station

Energy Dissipator 
Type Riprap Type

Drainage Area
(ac)

Q10
(cfs)

V10
(fps)

              STORMWATER MANAGEMENT PLAN
              FOR LINEAR ROADWAY PROJECTS

13 -L- 136+40 LT PFSH Class 'B' 0.35

Have minimum design criteria, as presented in the NCDOT Best Management Practices Toolbox (2008), NCDOT Standard Details, or FHWA 
HEC-14 (July 2006), been met and verified, as applicable?  If No, provide further explanantion of why design criteria was not met.

Additional Comments

Class 'B' 0.36PFSH Pipe 15" RCP 1.9 4.9

Pipe 15" RCP 1.6 4.6

13 -L- 132+06 LT

-L- 109+65 LT PFSH

Project/TIP No.:

Riprap Energy Dissipator 
Basin

Class 'B'

-L- 13+20 LT 12.054" RCP

Pipe11 9.3 7.21.51

Pipe/Structure 
Dimensions

(in)

Pipe

Conveyance Structure

18" RCP

4

North Carolina Department of Transportation

Highway Stormwater Program

2.05Class I 63.0

Preformed Scour Holes and Energy Dissipators

* Refer to the NCDOT Best Management Practices Toolbox, Version 1 (March 2008), NCDOT Standard Details, the Federal Highway Administration (FHWA) Hydraulic Engineering Circular No. 14 (HEC-14), 
Third Edition, Hydraulic Design of Energy Dissipators for Culverts and Channels (July 2006), as applicable, for design guidance and criteria.

YES NO





























































































































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 LPC 15+91 to 16+65 Roadway Fill 0.25 - - - 0.03 - - - - -

1A LPC 17+34 to 17+43 18" RCP III 0.03 - - - <0.01 - - - - -
1B LPC 19+10 to 19+37 Roadway Fill 0.07 - - 0.02 <0.01 - - - - -

3 @ 11'x8' RCBC - - - - - 0.03 - 98 - -
Bank Stabilization - - - - - 0.02 - 60 - -

Temporary Diversion - - - - - - 0.02 - 78 -
1 @ 9'x7' RCBC - - - - - 0.03 - 198 - -

Bank Stabilization - - - - - <0.01 - 47 - -
Temporary Diversion - - - - - - <0.01 - 67 -

3A DR5 10+90 7.25' x 5.25' Metal Arch - - - - - <0.01 <0.01 57 10 -

4 L 13+25 to 13+63
 Bank Stabilization at outlet 

of Dissipator Basin
- - - - - <0.01 - 19 - -

5 L 15+13 to 15+36 Bank Stabilization <0.01 - - - <0.01 <0.01 <0.01 9 10 -
6 L 26+41 to 26+74 Bank Stabilization - - - - - <0.01 - 15 - -
7 L 15+74 to 16+96 Roadway Fill - - - - - 0.01 <0.01 250 10 -
8 L 33+45 to 33+72 Bank Stabilization - - - - - <0.01 - 12 - -
9 L 45+63 to 45+91 Bank Stabilization - - - - - <0.01 - 10 - -

54" RCP III - - - - - <0.01 - 74 - -
Bank Stabilization - - - - - <0.01 <0.01 16 10 -
2 @ 9'x6' RCBC - - - - - 0.02 - 80 - -

Bank Stabilization - - - - - <0.01 <0.01 60 20 -
42" RCP III - - - - - <0.01 - 55 - -

Bank Stabilization - - - - - <0.01 <0.01 10 20 -
12A L 75+93 to 76+10 42" RCP III - - - - - - <0.01 - 10 -
12B L 76+44 to 76+48 42" RCP III - - - - - - <0.01 - 10 -

TOTALS: 0.35 - - 0.02 0.04 0.13 0.04 1070 245 -

ATN Revised  3/31/05 SHEET 62  OF 63 7/17/2014

WATAUGA & ASHE COUNTIES

WBS - 34518.1.2   (R-2915A)

SURFACE WATER IMPACTSWETLAND IMPACTS

2

NC DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

L 75+25 to 75+70

                                                                     WETLAND PERMIT IMPACT SUMMARY

LPC 14+83 to 14+95

3 LPC 21+06 to 16+10

10 L 51+79 to 52+12

11 L 65+75 to 66+44

12



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)
Roadway Fill - - - - - <0.01 <0.01 66 10 -

Bank Stabilization - - - - - <0.01 <0.01 13 15 -
13A L 80+15 to 80+42 48" RCP III - - - - - - <0.01 - 10 -
13B L 80+79 to 90+03 48" RCP III - - - - - - <0.01 - 10 -
14 L 84+80 to 84+90 Bank Stabilization - - - - - <0.01 - 13 - -

36" RCP III - - - - - <0.01 - 84 - -
Bank Stabilization - - - - - <0.01 <0.01 26 20 -

16 L 91+98 to 92+24 Bank Stabilization - - - - - <0.01 - 9 - -
60" RCP III - - - - - <0.01 - 26 - -

Bank Stabilization - - - - - <0.01 <0.01 21 20 -
18 L 100+31 to 106+67 Roadway Fill 0.09 - <0.01 0.05 - - - - - -

66" RCP III - - - - - <0.01 - 113 - -
Bank Stabilization - - - - - <0.01 <0.01 23 20 -

20 L 111+52 to 111+59 Bank Stabilization - - - - - <0.01 - 9 - -
21 L 120+56 to 121+06 48" RCP III 0.01 - <0.01 - <0.01 - - - - -
22 L 123+67 to 124+35 18" RCP III 0.03 - - - <0.01 - - - - -

24" RCP III - - - - - <0.01 - 18 - -
Bank Stabilization - - - - - <0.01 <0.01 9 10 -

23A L 129+60 to 129+80 24" RCP III - - - - - - <0.01 - 10 -
24 L 134+14 to 134+51 Bank Stabilization - - - - - <0.01 - 21 - -

SHEET TOTALS (SITES 13 - 24)          0.13 - 0.01 0.05 0.01 0.03 0.01 451 125 -
SHEET TOTALS (SITES 1 - 12)            0.35 - - 0.02 0.04 0.13 0.04 1070 245 -

TOTALS: 0.48 *0.01 0.01 0.08 0.05 0.17 0.05 1521 370 -

ATN Revised  3/31/05 SHEET 63  OF 63 7/15/2014

L 99+59 to 99+76

L 106+99 to 107+12

L 129+34 to 129+58

13 L 79+03 to 79+85

NC DEPARTMENT OF TRANSPORTATION

19

23

17

DIVISION OF HIGHWAYS

     *0.01 acre of Temporary Fill in Wetlands in the Hand Clearing areas for erosion control measures.

WBS - 34518.1.2   (R-2915A)

WATAUGA & ASHE COUNTIES

                                                                     WETLAND PERMIT IMPACT SUMMARY
WETLAND IMPACTS SURFACE WATER IMPACTS

15 L 89+14 to 89+19
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Project Type: Date:

Phone: Phone:
Email: Email:

County(ies):
CAMA County?

Design/Future: Existing:

Surrounding Land Use:    Mountainous, Rural, Farmland1.77

6.40Project Built-Upon Area (ac.)
Proposed Project Existing Site

Project Length (lin. Miles or feet):        
Project Description

River Basin(s):  
Primary Receiving Water:       

Buffer Rules in Effect

New 

Primary:  
See Environmental Summary Sheet

ADT for 2015 is 12,089
US-221 from North of Idlewild Rd to North of Lemly Rd:  Grassed Swales were used throughout the Project to treat the stormwater.  These Grassed Swales have side slopes 
that are 3:1 or flatter, with many typical ditch side slopes being 6:1 and 4:1, have a velocity during the 2-Year Storm of less than 2 feet per second and have a minimum ditch 
length equivalent to 100 feet per contributing acre.  In addition to the Grassed Swales, Preformed Scour Holes are used at many locations. Also, bridge deck drains are not 
used over open water, reducing impacts caused by direct roadway runoff.

Other Stream Classification: 

Brian Elam, PE

City/Town:

919-859-2243 x207

Address:

West Jefferson

919-707-6700

Roadway Widening

ac.

General Project Narrative:

Typical Cross Section Description:  
     

References 

21.30

Average Daily Traffic (veh/hr/day):

ac.

ADT for 2035 is 20,204

Address:

1/8/2014

Sungate Design Group

915 Jones Franklin Road

Raleigh, NC  27606

North Carolina Department of Transportation

Highway Stormwater Program
    STORMWATER MANAGEMENT PLAN

    FOR LINEAR ROADWAY PROJECTS

Jay W. Twisdale, Jr. PE

Project/TIP No.:

NCDOT Contact:
Project No.: R-2915B

Contractor / Designer:

jtwisdale@ncdot.gov

Raleigh, NC  27699

1590 Mail Service Center

NCDOT Hydraulics Unit

General Project Information

Two 12-foot lanes and a 4-foot paved shoulder in each direction with a 23-foot raised 
median (2-foot 9-inch mountable C&G and 17.5 feet of grass).

Two 12-foot lanes with roadway ditches.

Ashe

No

belam@sungatedesign.com

N/A

NCDWQ Stream Index No.:

Supplemental:  
NCDWQ Surface Water Classification for Primary Receiving Water

303(d) Impairments:
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Sheet 
No.

Station
(From / To) 

Feature 
Impacted

Water / Wetland / 
Buffer Type

Receiving Surface 
Water Name

NRTR Map 
ID

NCDWQ Stream 
Index

NCDWQ Surface 
Water Classification

303(d) 
Impairments

Type of 
Impact

Existing 
SCM

159+80 -L- Rt
161+80 -L- Lt
162+00 -L- Lt
162+60 -L- Lt
165+40 -L- Rt
165+45 -L- RT
165+95 -L- Lt
166+00 -L- Lt

15+00 -DR2- Lt
13+85-DR2- Rt
172+60 -L- Lt
172+80 -L- Lt
173+90 -L- Lt
174+00 -L- Lt
178+40 -L- Lt
178+50 -L- Lt
180+00 -L- Lt
182+00 -L- Lt
186+20 -L- Lt
186+40 -L- Lt
187+60 -L- Rt
189+40 -L- Lt
197+20 -L- Lt
198+90 -L- Lt
207+00 -L- Rt
207+10 -L- Rt
209+20 -L- Lt
209+25 -L- Lt
208+70 -L- Rt
209+60 -L- Rt
210+00 -L- Lt
210+40 -L- Lt
215+50 -L- Rt
217+40 -L- Rt

Print area may be adjusted to include sheets as needed.

        STORMWATER MANAGEMENT PLAN
       FOR LINEAR ROADWAY PROJECTS

   Equalizer Pipes to be noted as a minimization of impacts.

References 
     

* List all stream and surface water impact locations regardless of jurisdiction or size.

Project Environmental Summary

North Carolina Department of Transportation

Highway Stormwater Program

Project/TIP No.:

Proposed 
SCM

Description of Minimization of Impacts or Mitigation

   All proposed SCMs listed must also be listed under Swales, Preformed Sour Holes and other Energy Dissipators, or Other Stormwater Control Measures.

Surface Water Impacts

Please fill out all yellow cells as completely as possible.  Use pick lists where provided.  For more information on the NCDOT Stormwater Management Plan form, please refer 
to the document, NCDOT Stormwater Best Management Practices Toolbox (2008).

Stream

Stream

None Fill6 Wetland 10-1-23

5 Culvert

None

Culvert

Culvert10-1-23

None Fill

None

Culvert

10-1-23

Stream

8

Stream

Wetland

8

Wetland

10-1-23

10-1-23 Culvert

None

8 Wetland

5

Wetland

7

6

6

6

Wetland

Wetland

Stream

Gap Creek

Stabilization

10-1-23

Fill

None

Gap Creek

None Culvert

Fill

Fill

Fill

Culvert10-1-23

10-1-23

10-1-23

10-1-23

10-1-23

5

9

10-1-23

10-1-23

None

None

None

10-1-23

None

None

10-1-23

4 None

8

Wetland

10-1-23

C; Tr+

C; Tr+

C; Tr+

4 None

None

Stream

10-1-23

5

Wetland

Gap CreekStream

Fill

None Fill

Stream

None

5

Gap Creek

Excavation

Gap Creek

Gap Creek

Gap Creek

C; Tr+

C; Tr+

C; Tr+

C; Tr+

C; Tr+

C; Tr+

C; Tr+

C; Tr+

C; Tr+

C; Tr+

C; Tr+

C; Tr+
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C; Tr+
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Gap Creek
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Gap Creek
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Gap Creek



(Version 1.2; Released September 2011)

R-2915B County(ies): Ashe       Page 3 of 5

Sheet 
No.

Station
(From / To) 

Feature 
Impacted

Water / Wetland / 
Buffer Type

Receiving Surface 
Water Name

NRTR Map 
ID

NCDWQ Stream 
Index

NCDWQ Surface 
Water Classification

303(d) 
Impairments

Type of 
Impact

Existing 
SCM

217+40 -L- Lt
217+50 -L- Lt
217+20 -L- Rt
217+70 -L- Rt
222+50 -L- Rt
222+80 -L- Rt
242+40 -L- Rt
242+50 -L- Rt
243+30 -L- Lt
243+50 -L- Lt

        STORMWATER MANAGEMENT PLAN
       FOR LINEAR ROADWAY PROJECTS

Proposed 
SCM

Highway Stormwater Program

Surface Water Impacts

Project/TIP No.:

Project Environmental Summary

North Carolina Department of Transportation
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Stabilization
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None10-1-23
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South Fork New River

StabilizationNoneSouth Fork New River11
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Stream
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WS-V; HQW
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Stream Stabilization
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C, Tr+

Gap Creek

Gap Creek

Gap Creek9
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Base Width
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(H:V)
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(H:V)

Drainage 
Area
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Actual 
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Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
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V10
(fps)

Rock 
Checks 
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160+20 -L- Rt
161+00 -L- Rt
211+80 -L- Rt
215+55 -L- Rt
224+50 -L- Lt
229+50 -L- Lt
233+80 -L- Rt
238+00 -L- Rt
244+00 -L- Lt
247+00 -L- Lt
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4 3 4.70
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6 0.98

2.0 3 3

NA

2.080 2.0

3

3

4

9 NA

2.1010 NA 2.0
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NA

11 NA 3.0 3 3 1.70

No2.6

1.50% 2.2

420 5.6
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0.31%

4.2

1.5

2.01.60% 2.4

0.70% 7.1

1.5

2.2

2.1

No375

500 No

0.50%

300

No

2.4 No

1.6

3.3

9.4

7.4

5.5

0

0

210

78

0

470

North Carolina Department of Transportation

Swales

98

Project/TIP No.:

Highway Stormwater Program

0

0

0

170

0

0

0

0

0

0

0

0

0

Additional Comments
2yr velocity requirement not met for swale at 244+00 -L- LT due to ditch slope.

Have minimum design criteria, as presented in the NCDOT Best Management Practices Toolbox, Version 1 (March 2008), been met and verified?  If No, 
provide further explanantion of why design criteria was not met.

                           STORMWATER MANAGEMENT PLAN
                           FOR LINEAR ROADWAY PROJECTS

YES NO
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Sheet 
No. Station

Energy Dissipator 
Type Riprap Type

Drainage Area
(ac)

Q10
(cfs)

V10
(fps)

              STORMWATER MANAGEMENT PLAN
              FOR LINEAR ROADWAY PROJECTS

Have minimum design criteria, as presented in the NCDOT Best Management Practices Toolbox (2008), NCDOT Standard Details, or FHWA 
HEC-14 (July 2006), been met and verified, as applicable?  If No, provide further explanantion of why design criteria was not met.

Additional Comments

Pipe/Structure 
Dimensions

(in)Conveyance Structure

Project/TIP No.:

North Carolina Department of Transportation

Highway Stormwater Program

Preformed Scour Holes and Energy Dissipators

* Refer to the NCDOT Best Management Practices Toolbox, Version 1 (March 2008), NCDOT Standard Details, the Federal Highway Administration (FHWA) Hydraulic Engineering Circular No. 14 (HEC-14), 
Third Edition, Hydraulic Design of Energy Dissipators for Culverts and Channels (July 2006), as applicable, for design guidance and criteria.
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Min. D=1.0 Ft.

Type of Liner= PSRM

Ground

Natural

Slope

Ditch

Front

( Not to Scale)

3:
13:1 D

B

b

1"/Ft.

LATERAL GRASSED SWALE

FROM STA. 234+35 TO STA. 238+00 -L- RT
FROM STA. 215+00 TO STA. 217+40 -L- LT
FROM STA. 160+20 TO STA. 161+00 -L- RT

Ground

Natural
SLOPE

FILL

DETAIL #1

b=5.0 Ft.

B=2.0 Ft.

Min. D=1.0 Ft.

MATTING

COIR FIBER

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

STA. 217+50 -L- RT

DETAIL #13

Std. No. 876.01

When B is > 6.0'
-

Type of Liner= Class 'I' Rip-Rap (Bank Stabilization)

B=5.0 Ft.

Max. d=4.0 Ft.

Min. D=1.5 Ft.

Ground

Natural

Ground

Natural

Geotextile

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

STA. 222+69 -L- RT

DETAIL #19

B=3.0 Ft.

Max. d=2.0 Ft.

Min. D=2.0 Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0'

Type of Liner= Class 'I' Rip-Rap (Bank Stabilization)

Geotextile
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AND FLOOD PLAIN
LOW FLOW CHANNEL,SILLS

SKEWED MULTI-BARREL CULVERT

SECTION A-A
INLET AND OUTLET CHANNEL

PLAN VIEW

LOW

F
L
O

W

CHANNEL

1'

ON 38FT CENTERS FROM DOWNSTREAM SILL
NUMBER OF BAFFLES=7

SILL HEIGHT
BACK FILL WITH NATIVE MATERIAL TO

GEWLAHT

2
:1

2
:1

NG

8'

1'

8'

BENCH

FLOOD PLAIN

A

A

BENCH

FLOOD PLAIN

INLET AND OUTLET
SILLS AT 

(NOT TO SCALE)

4.0'

4.0'

8.0'

1.0'

1.6' 2.0'

8.0'

HIGH SILL

GE
WLAHT

 ENGINEER.
5) NUMBER OF SILL/BAFFLES DETERMINED BY THE

 ABOVE BANK FULL.
4) DO NOT SET ELEVATION OF HIGH SILL/BAFFLES

 FLOW CHANNEL OF STREAM. (THALWEG)
 MATCH STREAM BED ELEVATION IN LOW
3) TOP OF LOW FLOW SILLS/BAFFLES SHOULD

 SEPARATELY AND ATTACHED BY DOWELS.
2) SILLS/BAFFLES ARE TO BE 1.0 FT. WIDE, CAST
 
 BE SUBJECT TO PERMIT CONDITIONS.
 TO APPROVAL BY THE ENGINEER AND MAY
 PASSAGE. NATIVE MATERIAL IS SUBJECT
 PROVIDE A FLAT SURFACE FOR ANIMAL
 PLACED ON TOP TO FILL VOIDS AND
 BARREL(S), NATIVE MATERIAL SHOULD BE
 IS USED TO LINE THE HIGH FLOW CULVERT
 HIGH FLOW CULVERT BARREL(S). IF RIP-RAP
 SUPPLEMENT THE NATIVE MATERIAL IN THE
 BARREL. RIP-RAP MAY BE USED TO
 BE USED TO LINE THE LOW FLOW CULVERT
 EXCAVATED FROM THE STREAM BED MAY
 CONSTRUCTION. ONLY MATERIAL THAT IS
 FLOODPLAIN AT THE PROJECT SITE DURING
 EXCAVATED FROM THE THE STREAM OR
 MATERIAL CONSISTS OF MATERIAL THAT IS
 CONTINUOUS LOW FLOW CHANNEL. NATIVE
 IN THE CULVERT SHALL PROVIDE A
1) NATIVE MATERIAL BETWEEN SILLS/BAFFLES

*NOTES:

NG

AA

W 

PLAN VIEW

SECTION A-A

(4'min typ.)

Permanent Soil Reinforcement 
matting (PSRM) 

Seed with native 
grasses at installation.

PREFORMED SCOUR HOLE
*NOT TO SCALE

B

FILL SLO
PE

2:12:1

PIPE (d = 15" OR 18")

INFLOW

not shown for clarity)
(Rip Rap in basin

GROUND
NATURAL

Outlet

Pipe or Ditch

Scour Hole (PSH)

Square Preformed

D
PSRM

MIN. 1' TUCK

WITH NATURAL GROUND

INSTALL LEVEL AND FLUSH

WITH GEOTEXTILE

LINER: CLASS B RIPRAP

STATION
B D

FT. FT.
(CU YD)

DDE

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

TONS

RIP RAP

CLASS B

(SQ YD)

FABRIC

GEOTEXTILE

(SQ YD)

PSRM

302071.0 19.6FOR 15" PIPE

FOR 18" PIPE 6.0 1.0 10 2728.0 35

165+00 -L- LT

171+50 -L- LT

182+75 -L- LT

200+00 -L- RT

204+00 -L- RT

206+50 -L- RT

211+27 -L- RT

TOTAL

1.0 7 19.6 20 30

1.0 7 19.6 20 30

1.0 7 19.6 20 30

1.0 7 19.6 20 30

1.0 7 19.6 20 30

1.0 7 19.6 20 30

240 360

6.0 1.0 10 28.0 27 35

216+75 -L- RT 1.0 7 19.6 20 30

221+95 -L- RT 1.0 7 19.6 20 30

231+50 -L- RT 1.0 7 19.6 20 30

232+80 -L- RT 1.0 7 19.6 20 30

238+00 -L- LT 1.0 7 19.6 20 30

236

TOTAL 10 28 27 35

GRAND TOTAL 157 440 447 665

186+43 -L- LT 1.0 7 19.6 20 30

84

SILL

SILL

BAFFLE

SILL

GEOTEXTILE

MATTING
COIR FIBER

ON STREAM BANKS
CL 'I' RIP RAP (TYP.)

CL 'I' RIP RAP
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-L- TS Sta.  162+63.70

CAT-1

GRAU 35
0

GRAU 3
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GRAU 35
0

CAT-1

-L-

BEGIN CULVERT

-L- POS Sta.  161+32.67

END CULVERT

-L- POT Sta.  161+65.04
END TIP PROJECT R-2915A

BEGIN TIP PROJECT R-2915B

-L- CS Sta.  160+01.83 LB.

-L- CS Sta. 158+31.70 LA.=

-DR1- POT Sta.  10+00.00

-L- POS Sta. 163+50.44=
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134

137

138
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140

CATHERINE R. CLARK

RAY T. SMITH, ET.AL

TRUSTEES OF MORNING STAR BAPTIST CHURCH
WENDELL WILCOX

KENNETH DAY
LONNIE MILLER

KEITH BLACKBURN

DONNA FAYKO
AND WIFE

RICHARD FAYKO, JR.

VIOLA A. DEAL
CHARLES G. DEAL

PATRICIA D. GRIGGS
THOMAS R. GRIGGS

VIOLA A. DEAL
CHARLES G. DEAL

PATRICIA D. GRIGGS
THOMAS R. GRIGGS

BAXTER NORRIS CONSTRUCTION

FS HOLDING, LTD.  &

AMY F. ROSE
KAREN FLOWE PRESLAR

EIP

OAK

DOUBLE

RAMP

LOADING

WD

SHANE VANNOY, LLC

HERBERT D. WATSON, L/E

EIP

HUBERT E. HAMILTON

SHANE VANNOY, LLC

200

EIP

EIP

EIP

198

EIP

EIP

205

EIP

BST

GR

DK

CHURCH

1SF

EIP

218

EIP

P
E
R
 

D
B
 
16
3
, 
P

G
 
13
8
1

(W
ID

T
H
 
U

N
S
P
E
C
IF
IE

D
)

E
X
IS

T
IN

G
 
R

O
A

D
W

A
Y

A
C
C
E
S
S
 
E
A
S
E

M
E
N
T
 

O
V
E
R

A
P
P
R

O
X
IM

A
T
E
 
L
O
C

A
T
IO

N
 

O
F

217

EIP

BM#7

24" CMP

MARTHA D. WATSON
LAVERNE E. WATSON

BAXTER DERRICK HARDIN

RETA H. GREENE
AND WIFE

BRUCE R. GREENE

DEAN  POTTERTHOMAS R. GRIGGS

 GAP 
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INCOMPLETE PLANS
DO NOT USE FOR R W ACQUISITION

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

NC COA No. F-0412
Raleigh, NC  27612-3228
Suite 300
5400 Glenwood Avenue
Camp Dresser & McKee

16
0

-L- ST Sta.  161+55.70

-L- TS Sta.  162+63.70

CAT-1

GRAU 35
0

GRAU 3
50

GRAU 35
0

CAT-1

-L-

BEGIN CULVERT

-L- POS Sta.  161+32.67

END CULVERT

-L- POT Sta.  161+65.04
END TIP PROJECT R-2915A

BEGIN TIP PROJECT R-2915B

-L- CS Sta.  160+01.83 LB.

-L- CS Sta. 158+31.70 LA.=

-DR1- POT Sta.  10+00.00

-L- POS Sta. 163+50.44=

-DR1- PC Sta.  10+53.29

-DR1- PRC Sta.  10+88.19

-DR1- PT Sta.  11+61.45

-DR1- PC Sta.  12+79.58

-DR1- PT Sta.  13+49.50

-DR1- PC Sta.  14+35.40

-DR1- POT Sta.  15+43.00

-DR1- PT Sta.  14+98.10

NAD 83 / CORS 

1

2

3

4

5

6

7

8

9

10

11

REMOVE

SEE DETAIL #1

LAT 2' GRASSED SWALE

STA 162+63 -L- LT 

FROM STA 160+25 TO

SHOULDER BERM GUTTER

GRADE TO
 DRAIN

2GI

2GI
15" R

CP-IV 

15
"
 
R
C

P
-
IV
 

EST. 7 SY GF

EST. 2 TONS

CL 'B' RIP RAP

SEE DETAIL#2

CL 'B' RIP RAP

TOE PROTECTION

15" RCP-IV

15
"
 
R
C

P
-
IV
 

SEE DETAIL #4

EST. 660 SY

LINE PROP DITCH W/ PSRM

2GI
15"

DI

DI
15" R

CP-IV 

TB 2GI

SEE DETAIL #25
W/ PSRM

SPEC CUT 2' BASE DITCH

SEE DETAIL #31
EST 45 TONS

AND FLOOPLAIN BENCH
STREAM BANK STABILIZATION

CL 'I' RIP RAP

SEE DETAIL #31
EST. 15 TONS

AND FLOODPLAIN BENCH
STREAM BANK STABILIZATION

CL 'I' RIP RAP
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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

CULVR-2915B  
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

SHEET 6 OF 31
PERMIT DRAWING

Stream Classification (Such as Trout,  High Quality Water,  etc.)

SITE DATA
ADDITIONAL INFORMATION AND COMPUTATIONS

2,880

0 100 200100200

2,890

2,900

-DEBRIS POTENTIAL: LOW
OBSERVED IN THE 100 YR FLOOD PLAIN
-THERE WERE NO DWELLINGS OR STRUCTURES
-BED MATERIALS: SAND, COBBLES, AND BOULDERS

2,910

EXST. BED

TB RT

TB LT

TB RT

TB LT

3.9:1 SKEWED
2:1 NORMAL

TO BE REMOVED
EXISTING CULVERT

NWSE=2889.5 

=2888.4
WSE ON 1-7-13

=2893.43
PROP 100 YR

=2893.0
PROP 50 YR

2.8:1 SKEWED
2:1 NORMAL

162.6'70.7

BEVELED HW

SLOPE=1.19%
CL BED ELEV= 2885.7

2887.2
UPSTREAM INVERT=

2884.5
DOWNSTREAM INVERT=

BEND=15

SKEW=149

2@8'x8' RCBC W/SILLS

GP EL=2905.1

CL STA 161+48.9 -L-

o

o

 ENGINEER.
5) NUMBER OF SILL/BAFFLES DETERMINED BY THE

 ABOVE BANK FULL.
4) DO NOT SET ELEVATION OF HIGH SILL/BAFFLES

 FLOW CHANNEL OF STREAM. (THALWEG)
 MATCH STREAM BED ELEVATION IN LOW
3) TOP OF LOW FLOW SILLS/BAFFLES SHOULD

 SEPARATELY AND ATTACHED BY DOWELS.
2) SILLS/BAFFLES ARE TO BE 1.0 FT. WIDE, CAST
 
 BE SUBJECT TO PERMIT CONDITIONS.
 TO APPROVAL BY THE ENGINEER AND MAY
 PASSAGE. NATIVE MATERIAL IS SUBJECT
 PROVIDE A FLAT SURFACE FOR ANIMAL
 PLACED ON TOP TO FILL VOIDS AND
 BARREL(S), NATIVE MATERIAL SHOULD BE
 IS USED TO LINE THE HIGH FLOW CULVERT
 HIGH FLOW CULVERT BARREL(S). IF RIP-RAP
 SUPPLEMENT THE NATIVE MATERIAL IN THE
 BARREL. RIP-RAP MAY BE USED TO
 BE USED TO LINE THE LOW FLOW CULVERT
 EXCAVATED FROM THE STREAM BED MAY
 CONSTRUCTION. ONLY MATERIAL THAT IS
 FLOODPLAIN AT THE PROJECT SITE DURING
 EXCAVATED FROM THE THE STREAM OR
 MATERIAL CONSISTS OF MATERIAL THAT IS
 CONTINUOUS LOW FLOW CHANNEL. NATIVE
 IN THE CULVERT SHALL PROVIDE A
1) NATIVE MATERIAL BETWEEN SILLS/BAFFLES

*NOTES:

NOT TO SCALE

INLET & OUTLET CHANNEL DETAIL
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SEE SHEETS 2-C THRU 2-D FOR DRAINAGE DETAILS

SEE SHEET 20 FOR -DR2- PROFILE

SEE SHEET 18 FOR -Y9- PROFILE

SEE SHEET 13 FOR -L- PROFILE
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SURFACE WATER

DENOTES IMPACTS IN

WETLAND
DENOTES FILL INF F

SITE 2

SITE 3

SITE 4
SITE 5

CLEARING
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RETA H. GREENE
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AND WIFE
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RICHARD FAYKO, JR.
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INCOMPLETE PLANS
DO NOT USE FOR R W ACQUISITION

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

NC COA No. F-0412
Raleigh, NC  27612-3228
Suite 300
5400 Glenwood Avenue
Camp Dresser & McKee

16
5

17
0

17
5

-L- SC Sta.  172+71.74

-L- SRS Sta.  169+65.74

-L- CS Sta.  166+59.74

-L- SC Sta.  165+69.70

CAT-1

-L-

15
 
(-

Y
9
-
)

-Y9- PC Sta.  10+55.24

-Y9- PT Sta.  11+49.53

-Y9- PC Sta.  12+55.49

-Y9- PT Sta.  13+92.44

-Y9-

-Y9- POT Sta.  10+00.00

-L- POC Sta. 174+55.08=

-DR2- POT Sta.  15+06.93

-DR2- PT Sta.  14+59.21

15

-DR2- PRC Sta.  11+93.20

-DR2- PC Sta.  11+21.48

-DR2- POT Sta.  10+00.00

-L- POS Sta. 167+00.00

END CONSTRUCTION

-DR2- POT Sta. 14+90.00

NAD 83 / CORS 

+45.00

ACCESS PT.

7

2

8

11

12

13

14

15

17

16

ACCESS PT.

11

16A

16C

16A

16B

REMOVE

REMOVE

BDO

REMOVE

REMOVE

REMOVE

REMOVE

SEE PROFILE

STA. 164+50 TO 166+00 -L- RT

SPECIAL DITCH GRADE

SPRING BOX

BDO

GRADE TO DRAIN

PSH

2GI

2GI

2GI

PSH

REMOVE
2GI

15" RC
P-IV 

15
"
 
R
C

P
-
IV
 

STA 164+45 - 166+05 -L- RT 

BERM DITCH

2
4
"

15"

3
0
" 

R
C
P
-
II
I

182+75 -L- LT

STA. 170+50 TO STA

SHOULDER BERM GUTTER

15
"
 
R
C

P
-
IV
 

15" RCP-IV 

15
"
 
R
C

P
-
IV
 

2 ELBOWS

15" W/

STA 170+65 - 171+50 -L- RT 

BERM DITCH

SEE DETAIL #4

EST. 730 SY

LINE PROP DITCH W/ PSRM

BDO

REMOVE

2GI-A

2GI-A

2GI-A

2
4
"

15" RCP-III 

EST. 15 SY GF

EST 7 TONS

CL 'I' RIP RAP

3GI-A

FS

SEE DETAIL #3

EST. 22 SY GF

EST. 11 TONS

3' TAIL DITCH W/ CL 'I' RIP RAP

SEE DETAIL #11 

W/ CL 'I' RIP RAP

BERM DITCH

FS

FS

3
0
"
 
C

S
P

2
4
"

24"

15"

18" 

REMOVE

SEE DETAIL #4

EST. 660 SY

LINE PROP DITCH W/ PSRM

TB 2GI

TB 2GI

TB 2GI

W/ ELBOW

24"

W
/ E

LB
O

W
S

W
/ E

L
B

O
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INCOMPLETE PLANS
DO NOT USE FOR R W ACQUISITION

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

NC COA No. F-0412
Raleigh, NC  27612-3228
Suite 300
5400 Glenwood Avenue
Camp Dresser & McKee

16
5

17
0

17
5

-L- SC Sta.  172+71.74

-L- SRS Sta.  169+65.74

-L- CS Sta.  166+59.74

-L- SC Sta.  165+69.70

CAT-1

-L-

15
 
(-

Y
9
-
)

-Y9- PC Sta.  10+55.24

-Y9- PT Sta.  11+49.53

-Y9- PC Sta.  12+55.49

-Y9- PT Sta.  13+92.44

-Y9-

-Y9- POT Sta.  10+00.00

-L- POC Sta. 174+55.08=

-DR2- POT Sta.  15+06.93

-DR2- PT Sta.  14+59.21

15

-DR2- PRC Sta.  11+93.20

-DR2- PC Sta.  11+21.48

-DR2- POT Sta.  10+00.00

-L- POS Sta. 167+00.00

END CONSTRUCTION

-DR2- POT Sta. 14+90.00

NAD 83 / CORS 

+45.00
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11

16A

16C

16A

16B

REMOVE
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INCOMPLETE PLANS
DO NOT USE FOR R W ACQUISITION

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

NC COA No. F-0412
Raleigh, NC  27612-3228
Suite 300
5400 Glenwood Avenue
Camp Dresser & McKee

18
5

19
0

CAT-1

18
0

-L- ST Sta. 181+45.62

-L- CS Sta.  178+39.62

-Y9- POT Sta.  16+90.08

END CONSTRUCTION

GRAU 350

-L- SC Sta.  188+47.14

-L- TS Sta.  185+41.14

-L-

-DR3- POT Sta.  10+00.00

-L- POS Sta. 188+09.10=

-DR3- PRC Sta.  12+02.77

-DR3- PC Sta.  10+54.16

-DR3B- PC Sta.  10+81.99

-DR3B- PT Sta.  11+31.74

-DR3B- POT Sta.  12+57.84

END CONSTRUCTION

-DR3B- POT Sta. 12+35.00

-DR3B- POT Sta. 10+00.00

-DR3- POC Sta. 11+16.30=

NAD 83 / CO
RS 
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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)
159+80 / 160+40 -L- RT BANK STABILIZATION (TRIB.)      0.01 < 0.01 44 21  

160+40 / 161+80 -L- CULVERT (TRIB.)      0.05  170   
162+15 / 162+30 -L- LT CULVERT (GAP CREEK)      < 0.01 < 0.01 15 6  
162+15 / 162+65 -L- LT BANK STABILIZATION (GAP CREEK)      < 0.01  35   

165+73 -L- BDO / 30" RCP      < 0.01  5   
166+00 -L- LT TAIL DITCH      < 0.01  29   

3 13+85 / 15+03 -DR2- 18" PIPE      < 0.01  111   
4 172+58 / 172+85 -L- LT 12" RCP < 0.01   < 0.01       
5 174+00 -L- LT 30" CSP < 0.01          
6 178+50 -L- LT 24" CSP < 0.01          
7 180+00 / 182+00 -L- LT ROAD FILL 0.05  0.03        
8 186+21 / 186+43 -L- LT ROAD FILL < 0.01   < 0.01       

187+63 / 189+15 -L- 36" RCP      0.01  124   
189+35 / 189+45 -L- LT BANK STABILIZATION      < 0.01  23   

197+20 / 198+90 -L- BANK STABILIZATION      0.02  154   
198+80 / 198+90 -L- WORKPAD / CULVERT REMOVAL       0.02  57  

11 207+00 / 207+05 -L- RT ROAD FILL < 0.01   < 0.01       
12 208+72 / 209+51 -L- RT ROAD FILL 0.12   < 0.01       
13 209+23 -L- LT 24" Pipe      < 0.01 < 0.01 52 8  
14 210+01 / 210+36 -L- LT ROAD FILL   0.01 < 0.01       
15 215+54 / 217+43 -L- RT ROAD FILL 0.14   0.05       

217+48 -L- LT 60" RCP      < 0.01  27   
217+45 -L- LT BANK STABILIZATION      < 0.01  9   

             
SUBTOTALS*: 0.32  0.04 0.06  0.12 0.03 798 92  

*Rounded totals are sum of actual impacts

NOTES:

ATN Revised  3/12/13 SHEET       30 OF 31
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                                                          WETLAND PERMIT IMPACT SUMMARY
WETLAND IMPACTS SURFACE WATER IMPACTS

R-2915B  ASHE COUNTY
ON US 221 FROM SR 1003 (IDLEWILD RD)
TO NORTH OF SOUTH FORK NEW RIVER

1A

1B

2

16

9

Site 10: Total Permanent Pier Impacts = 25.1 SF = 0.0006 AC 

Site 15: Fill Imapcts = 0.14 ac, Mechanized Clearing Impacts=0.013, Total Take Impacts=0.036

 



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)
17 217+22 / 217+75 -L- RT BANK STABILIZATION      < 0.01  54   
18 222+55 / 222+83 -L- RT BANK STABILIZATION      < 0.01  53   
19 241+75 / 243+25 -L- WORK PAD       0.12  115  
20 242+41 / 242+54 -L- RT BANK STABILIZATION      < 0.01  19   
21 243+31 / 243+46 -L- LT BANK STABILIZATION      < 0.01  20   
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             

           
SUBTOTALS*:       0.02 0.12 146 115  
SUBTOTALS FROM PAGE 1*:  0.32  0.04 0.06  0.12 0.03 798 92  
TOTALS*: 0.32  0.04 0.06  0.14 0.15 944 207  

*Rounded totals are sum of actual impacts

NOTES:

ATN Revised  3/12/13 SHEET       31 OF 31

                                                          WETLAND PERMIT IMPACT SUMMARY
WETLAND IMPACTS SURFACE WATER IMPACTS

R-2915B  ASHE COUNTY
ON US 221 FROM SR 1003 (IDLEWILD RD)
TO NORTH OF SOUTH FORK NEW RIVER

Site 19: Total Permanent Pier Impacts = 150.8 SF = 0.003 AC 
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-L- SC Sta.  456+70.83

-Y15- POT Sta.  12+00.00

BEGIN CONSTRUCTION

Ro = As Shown Ro = As Shown

HISTORIC PROPERTY

PI Sta 11+22.76

D

L = 53.90'

T = 31.94'

R = 40.00'

PI Sta 12+51.46

D

L = 34.29'

T = 19.29'

R = 30.00'

-DRW12- POT Sta.  12+95.38

-DRW12- POT Sta.  10+00.00
-L- POT Sta.  452+49.30=

-DRW12- POT Sta.  12+80.00
END CONSTRUCTION

Ro = As Shown

-DRW12- PT Sta.  12+66.45

-DRW12- PC Sta.  12+32.17

-DRW12- PT Sta.  11+44.72

-DRW12- PC Sta.  10+90.82

-DRW12- -DRW12-

PC Sta.  13+50.81
-Y15-
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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)
1 263+91-265+17-L-LT ROAD FILL 0.13   0.02       
2 265+75-266+07-L-LT ROAD FILL 0.02   < 0.01       
3 299+12-L- 48" CSP      0.02 < 0.01 219.6 41.3  
4 302+65-L- 60" CSP      0.03 < 0.01 245.5 36.1  
5 317+57-L-LT 30" RCP      < 0.01 < 0.01 63.3 16.5  
6 326+84-327+09-L-RT ROAD FILL      < 0.01  23   
7 333+18-333+51-L-LT ROAD FILL      < 0.01 < 0.01 143.8 13.3  
8 336+88-L-LT 6" PVC      < 0.01 < 0.01 30.5 27.9  
9 346+16-346+42-L-RT 36"      < 0.01 < 0.01 13.7 23.7  
10 348+31-34*+08-L-LT 36" RCP      < 0.01 < 0.01 55 25  
11 350+57-351+27-L-LT ROAD FILL      < 0.01 < 0.01 43.3 25.3  
12 351+52-L- CULVERT      0.02 < 0.01 136.1 73  
13 358+69-L-LT 18" CSP      < 0.01  13.8   
14 369+90-370+07-L-LT 24" RCP      < 0.01  16.3   
15 374+85-L- CULVERT      0.11 0.02 286.3 53.2  
16 376+62-376+92-L-RT        < 0.01  30.1  
17 377+87-378+05-L-RT       < 0.01  17.3   
18 379+71-380+60-L-RT ROAD FILL    0.01       
19 379+36-382+15-L- ROAD FILL      0.01  297.8   
20 382+03-382+24-L-RT 36" RCP      < 0.01  20.8   
21 393+86-395+81-L-RT       < 0.01 < 0.01 162.7 48.6  
22 402+00-L- 24"      0.02  333.6   
23 410+74-411+37-L- RT ROAD FILL 0.01          
             

TOTALS*: 0.16   0.04  0.27 0.06 2122 414 0

*Rounded totals are sum of actual impacts

NOTES:

ATN Revised  3/12/13 SHEET       32 OF 33

 NC DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

01-08-14

                                                          WETLAND PERMIT IMPACT SUMMARY
WETLAND IMPACTS SURFACE WATER IMPACTS

ASHE COUNTY
US 221 FROM NORTH OF SOUTH FORK

NEW RIVER TO SOUTH OF US 194



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)
24 419+51-419+68-L-RT 18" RCP      < 0.01  17   
25 426+42-426+59-L-RT 30" WSP      < 0.01  16.9   
26 437-41-438+11-L-RT 30" RCP < 0.01   < 0.01       
27 446+24-446+44-L-RT       < 0.01  20   
28 15+72-16+87-Y9-LT       < 0.01 < 0.01 87.4 19.5  
             
             
 SHEET 1  0.16   0.04  0.27 0.06 2122 414  
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             

TOTALS*: 0.16   0.04  0.29 0.06 2263 434 0

*Rounded totals are sum of actual impacts

NOTES:

ATN Revised  3/12/13 SHEET       33 OF 33

 NC DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

01-08-14

                                                          WETLAND PERMIT IMPACT SUMMARY
WETLAND IMPACTS SURFACE WATER IMPACTS

ASHE COUNTY
US 221 FROM NORTH OF SOUTH FORK

NEW RIVER TO SOUTH OF US 194
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R-2915D County(ies): Ashe       Page 1 of 7

Project Type: Date:

Phone: Phone:
Email: Email:

County(ies):
CAMA County?

Design/Future: Existing:

Supplemental:  
Primary:  

See Environmental Summary Sheet

New 

hwells@sungatedesign.com

Two 12-foot lanes and a 4-foot paved shoulder in each direction with a 23-foot raised 
median (2-foot 9-inch mountable C&G and 17.5 feet of grass).

Two 12-foot lanes with roadway ditches.

NCDWQ Stream Index No.:

Project/TIP No.:

NCDOT Contact:
Project No.: R-2915D

Contractor / Designer:

jtwisdale@ncdot.gov

Raleigh, NC  27699

General Project Information

Address:

1/3/2014

Sungate Design Group

1590 Mail Service Center 915 Jones Franklin Road

Raleigh, NC  27606

North Carolina Department of Transportation

Highway Stormwater Program
    STORMWATER MANAGEMENT PLAN

    FOR LINEAR ROADWAY PROJECTS

Jay W. Twisdale, Jr. PE

Roadway Widening

ac.

General Project Narrative:

Typical Cross Section Description:  
     

References 

ADT for 2015 is 14715Average Daily Traffic (veh/hr/day):

ac.

US-221 from South of NC-194 to US-221 Bypass:  Grassed Swales were used throughout the Project to treat the stormwater.  These Grassed Swales have side slopes that 
are 3:1 or flatter, with many side slopes being 6:1 and 4:1, have a velocity during the 2-Year Storm of less than 2 feet per second and have a minimum ditch length equivalent 
to 100 feet per acre of impervious area.  In addition to the Grassed Swales, Preformed Scour Holes are used at several locations.

Other Stream Classification: 

W. Henry Wells, Jr., PE

City/Town:

919-859-2243 x202

NCDOT Hydraulics Unit Address:

West Jefferson

919-707-6700

Ashe

No

NCDWQ Surface Water Classification for Primary Receiving Water

303(d) Impairments:

River Basin(s):  
Primary Receiving Water:       

Buffer Rules in Effect

Project Description
Surrounding Land Use:    Mountainous, Rural, Farmland4.30 miles

ADT for 2035 is 25000

Project Built-Upon Area (ac.)
Proposed Project Existing Site

Project Length (lin. Miles or feet):        
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Sheet 
No.

Station
(From / To) 

Feature 
Impacted

Water / Wetland / 
Buffer Type

Receiving Surface 
Water Name

NRTR Map 
ID

NCDWQ Stream 
Index

NCDWQ Surface 
Water Classification

303(d) 
Impairments

Type of 
Impact

Existing 
SCM

460+40 -L-
462+30 -L-

464+50 -L- Rt
464+60 -L- Rt
474+40 -L- Lt
474+60 -L- Lt
474+60 -L- Lt
475+40 -L- Lt
476+50 -L- Lt
476+90 -L- Lt
477+60 -L- Lt
481+00 -L- Lt
482+60 -L- Lt
483+40 -L- Lt
503+10 -L- Rt
503+60 -L- Rt
504+70 -L- Lt
506+10 -L- Lt
505+60 -L- Lt
508+70 -L- Lt
522+70 -L- Rt
522+90 -L-Rt
536+70 -L- Lt
538+10 -L- Lt
540+50 -L- Lt
544+50 -L- Lt
544+30 -L- Rt
544+40 -L- Rt
564+70 -L- Rt
565+00 -L- Rt
577+70 -L- Lt
577+90 -L- Lt
586+60 -L- Lt
587+30 -L- Lt

South Beaver Creek

C; Tr+

C; Tr+

C; Tr+

C; Tr+

C; Tr+

C; Tr+

C; Tr+

C; Tr+

C; Tr+

C; Tr+

C; Tr+

C; Tr+

C; Tr+

C; Tr+

Surface Water Impacts

6

Old Field Creek

Old Field Creek

Old Field Creek

Old Field Creek

Old Field Creek

Old Field Creek

Old Field Creek

4

Stream

Stabilization

Fill

Wetland5

Old Field Creek

Wetland6

Culvert

Stream13

Wetland

C; Tr+

C; Tr+

C; Tr+

Description of Minimization of Impacts or Mitigation

   All proposed SCMs listed must also be listed under Swales, Preformed Sour Holes and other Energy Dissipators, or Other Stormwater Control Measures.

15

Fill

Old Field Creek

Old Field Creek

Fill

Old Field Creek

Proposed 
SCM

North Carolina Department of Transportation

Highway Stormwater Program

Culvert6

Culvert

Old Field Creek

Old Field Creek

Old Field Creek

South Beaver Creek

Culvert

Fill

     

Beaver Creek

11

8

8

10

Stream

Wetland

Stream

Wetland

Fill

11 Stream

6

Stream

Stream

14

Stream

Wetland

Fill

Culvert

Culvert

Excavation

Stabilization

Stream

Culvert8 Stream

6 Culvert

Project/TIP No.:

* List all stream and surface water impact locations regardless of jurisdiction or size.

Project Environmental Summary

Stream

11

   Equalizer Pipes to be noted as a minimization of impacts.

References 
     

        STORMWATER MANAGEMENT PLAN
       FOR LINEAR ROADWAY PROJECTS
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Sheet 
No.

Station
(From / To) 

Feature 
Impacted

Water / Wetland / 
Buffer Type

Receiving Surface 
Water Name

NRTR Map 
ID

NCDWQ Stream 
Index

NCDWQ Surface 
Water Classification

303(d) 
Impairments

Type of 
Impact

Existing 
SCM

588+00 -L- Rt
588+10 -L- Rt
588+30 -L- Rt
589+10 -L- Rt
591+40 -L- Lt
594+40 -L- Lt
594+00 -L- Rt
594+10 -L- Rt
608+50 -L- Rt
611+00 -L- Rt
610+10 -L- Rt
611+10 -L- Rt
610+90 -L- Rt
613+00 -L- Rt
618+60 -L- Rt
619+60 -L- Rt
619+80 -L- Rt
622+90 -L- Rt
624+10 -L- Rt
624+40 -L- Rt
628+40 -L- Rt
628+70 -L- Rt
641+40 -L- Rt
642+20 -L- Rt
650+50 -L- Rt
652+40 -L- Rt
652+00 -L- Lt
652+20 -L- Lt
660+70 -L- Rt
661+40 -L- Rt
661+60 -L- Rt
662+70 -L- Rt
662+70 -L- Rt
664+00 -L- Rt

Beaver Creek

Beaver Creek

Beaver Creek

Wetland

     
     

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

South Beaver Creek

South Beaver Creek

North Carolina Department of Transportation

15 Fill

C, Tr+

C, Tr+

C, Tr+

C, Tr+

C, Tr+

Description of Minimization of Impacts or Mitigation

References 

  Equalizer Pipes to be noted as a minimization of impacts.

Culvert

Fill

C, Tr+

Culvert

Beaver Creek

Beaver Creek

  All proposed SCMs listed must also be listed under Swales, Preformed Sour Holes and other Energy Dissipators, or Other Stormwater Control Measures.

21

C, Tr+

C, Tr+Beaver Creek

Culvert

Fill

C, Tr+

C, Tr+

C, Tr+

C, Tr+

Stream

Fill

Stream

Project Environmental Summary

C, Tr+

15

Wetland

South Beaver Creek

20

20 Wetland

15

Project/TIP No.:

Wetland Fill

C, Tr+

FillBeaver Creek17

Culvert

Fill

C, Tr+

C, Tr+

C, Tr+

Stabilization

Highway Stormwater Program

South Beaver Creek

Fill

Surface Water Impacts

Stabilization

15

* List all stream and surface water impact locations regardless of jurisdiction or size.

17

18

21

Stream

Stream Culvert

Wetland Fill

18 Stream

17

19

Stream

Wetland

Wetland

Stream

Culvert

21 Stream

Stream

17

17

Stream

Proposed 
SCM

        STORMWATER MANAGEMENT PLAN
       FOR LINEAR ROADWAY PROJECTS
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Sheet 
No.

Station
(From / To) 

Feature 
Impacted

Water / Wetland / 
Buffer Type

Receiving Surface 
Water Name

NRTR Map 
ID

NCDWQ Stream 
Index

NCDWQ Surface 
Water Classification

303(d) 
Impairments

Type of 
Impact

Existing 
SCM

662+00 -L- Lt
663+20 -L- Lt
663+60 -L- Lt
664+40 -L- Lt
667+50 -L- Rt
669+90 -L- Rt

17+80 -Y32- Rt
20+80 -Y32- Rt
675+40 -L- Lt
675+70 -L- Lt
676+40 -L- Rt
677+00 -L- Rt

Description of Minimization of Impacts or Mitigation

Beaver Creek

Beaver Creek

Beaver Creek

Proposed 
SCM

Highway Stormwater Program

Beaver Creek Fill

Excavation

Clearing

Project/TIP No.:

* List all stream and surface water impact locations regardless of jurisdiction or size.

  Equalizer Pipes to be noted as a minimization of impacts.

C, Tr+

C, Tr+

C, Tr+

C, Tr+

21

Project Environmental Summary

Surface Water Impacts

Beaver Creek

Beaver Creek

Fill

C, Tr+

North Carolina Department of Transportation

  All proposed SCMs listed must also be listed under Swales, Preformed Sour Holes and other Energy Dissipators, or Other Stormwater Control Measures.

Stream

21 Wetland

21 Wetland

21 Wetland

C, Tr+ Stabilization22 Stream

22 Wetland Fill

     
     

References 

        STORMWATER MANAGEMENT PLAN
       FOR LINEAR ROADWAY PROJECTS
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Sheet 
No.

Station
(From / To)

Stream 
Crossing 
Station

Base Width
(ft)

Front Slope
(H:V)

Back Slope
(H:V)

Drainage 
Area
(ac)

Recommended 
Treatment Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

455+80 -L-
462+25 -L- Lt
462+25 -L-

472+50 -L- Lt
462+80 -L-

463+70 -L- Rt
468+60 -L-

475+80 -L- Rt
477+50 -L-

481+30 -L- Rt
484+50 -L-

496+20 -L- Lt
496+20 -L-

502+00 -L- Lt
482+50 -L-

494+70 -L- Rt
495+90 -L-

498+00 -L- Rt
514+90 -L-

517+60 -L- Rt
513+50 -L-

517+70 -L- Lt
517+70 -L-

522+25 -L- Lt
522+25 -L-

529+15 -L- Lt
529+15 -L-

534+50 -L- Lt
552+70 -L-

558+00 -L- Lt
552+70 -L-

556+50 -L- Rt
558+00 -L-

561+70 -L- Lt
556+50 -L-

561+70 -L- Rt
566+60 -L-

576+40 -L- Lt
570+50 -L-

575+00 -L- Lt

525 2.0 No1.36

27512,13 40.0

136

0.266

2.69%

2.58%

2.1 No

1.1 No

2.2

26

2.0 No

1.9

No

No

No

1.3 No

1.7 No

514+90 -L- 
Rt

0.0

1.2

1.5

122

1.2

6

1.5

1.02

0.57%

No1.21.88 188

4.23

0.0 4

1.9

185

6 2.22

450

0.8

1.5

415

1.00%

3.47%

0.4

2.7

3.15%

2.0

0.3

2.4

2.00% 1.6

1.5

1.8

3.10%

1.1

1.37%

2.6

1.2

690 1.3

1.2

1.51%

1.1

1.6

1.4

2.0

1.40% 2.0

1.82.06% 2.2

1.64% 0.4

1.6

4 6 0.19 19

0.0

0.0

4

1.6

5.30

2.1

North Carolina Department of Transportation

Swales

455+70 -L- 
Rt

0.0 4 6

1.9

6

462+25 -L- 6

625

530

4,5

5 462+25 -L-

1.225,6
468+50 -L- 

Rt
0.0

4 6 0.44

6,7 482+30 -L- 0.0

Project/TIP No.:

1.1

Highway Stormwater Program

1.2

4,5 No1060

115 No

0.68%

575

2659
514+90 -L- 

Rt
0.0

2.48%

1.48%

6,7 482+30 -L-

6

102

7,8
495+90 -L- 

Rt

6

44

7,8
495+90 -L- 

Rt
0.0 4

222

4

3706
477+50 -L- 

Rt
0.0 4 6 0.59 59

4

9

1.850.0

4

1220

423

4

1350

68 3956 0.68

1.9

1.9

3.92%

3.3

1.9

6

645

9,10

10,11
523+00 -L- 

Rt
0.0 4

4
522+25 -L- 

Rt
0.010

12

0.77

430

4

0.0

4 6 4.30

4 1.76

14
581+00 -L- 

Rt
0.0 6

12,13
564+90 -L- 

Rt
6

774

517+70 -L- 
Rt

2720.0 4 6

197

3906

6

555

6 4014.01

176 390

1.97 520
544+70 -L- 

Rt

2.1
581+00 -L- 

Rt
0.0

564+90 -L Rt 1.28%

0.0

2.86% 2.6

4

12 2.4

0.5

0.0

544+70 -L- 
Rt

2.64%

13,14

No

1.7 No

1.7 No

2.1

2.1

No

No

1.7

905 2.5

1.1

No

2.1

1.70.7495

2.72

2.6

1.9

3.90 2.0

4.3

2.3

2.9

0.5

1.7

1.5

3.2

2.0

1.1

Additional Comments

No

1.9 No

Yes, these swales meet the minimum design criteria.  In the table above where the swale listed is made of more than one segment, the total "Drainage Area" and total "Actual Length" are shown.  The 
Q2, V2, Q10 and V10 are averages.

3.4

2.6

Have minimum design criteria, as presented in the NCDOT Best Management Practices Toolbox, Version 1 (March 2008), been met and verified?  If No, 
provide further explanantion of why design criteria was not met.

3.2

0.9

                           STORMWATER MANAGEMENT PLAN
                           FOR LINEAR ROADWAY PROJECTS

3.2

0.6
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Sheet 
No.

Station
(From / To)

Stream 
Crossing 
Station

Base Width
(ft)

Front Slope
(H:V)

Back Slope
(H:V)

Drainage 
Area
(ac)

Recommended 
Treatment Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

578+20 -L-
583+50 -L- Lt
578+50 -L-

586+00 -L- Rt
625+95 -L-

628+00 -L- Rt
629+50 -L-

633+30 -L- Rt
630+00 -L-

633+30 -L- Lt
633+00 -L-

640+50 -L- Rt
644+00 -L-

647+40 -L- Rt
654+00 -L-

660+00 -L- Rt
655+50 -L-

658+50 -L- Lt
672+00 -L-

675+50 -L- Rt
666+60 -L-

668+00 -L- Rt
669+50 -L-

674+50 -L- Lt
19+00 -Y32-

20+50 -Y32- Lt

Yes, these swales meet the minimum design criteria.  In the table above where the swale listed is made of more than one segment, the total "Drainage Area" and total "Actual Length" are shown.  The 
Q2, V2, Q10 and V10 are averages.

0

0

0

Have minimum design criteria, as presented in the NCDOT Best Management Practices Toolbox, Version 1 (March 2008), been met and verified?  If No, 
provide further explanantion of why design criteria was not met.

Additional Comments

2.1 No

1.1 No

1.9 No

2.0 No

1.1 No

No

2.1 No

1.3 No

1.3 No

Project/TIP No.:

Swale

North Carolina Department of Transportation

1.2355

510 2.0

19

1.56

14
588+00 -L- 

Rt
4

1.9

0.92%

19

4 6

1.2

1.7680

1.7

1.07% 1.418 634+00 -L- Lt 0.0 6 1.774

18 634+00 -L- Lt 0.0

0.0

18 628+50 -L- 0.0

14,15

0.0 No

1.9 No

260

1.8720 1.5

2.88%

2.49%

6 2.60 2.0 2.7

1.3

1.06

588+00 -L- 
Rt

4 6 156

3.22%205

0.8

1.9

0.72% 2.2

2.82.00%

1.0

2.8 1.8

2.0

375

177

1.58%

1.32%

66

2.73

510

1.2

4.3583

3.70%

661+50 -L- 
Rt

0.0

6

0.0 4NA

659+20 -L- Lt

182 360

21

605

173

21,22

6 1.7320

20

664+80 -L- Lt 0.0

4 6

0.0

661+50 -L- 
Rt

0.0

64 0.57

79

6

4

830.83

4

130

4

273

57

1.82

5.83

0.66

4 6

664+80 -L- Lt 0.0

6 1.304

3 3 0.79

1.9

1.02.4

1.0165

3.32%510

150

0.78%

0.30%

0

0

0

21 2.6

21

0

3.7

5.7

3.7

Highway Stormwater Program

2.2 2.0 No

NA 0.0

No1.8

2.0

1.6

1.2380

106

6

3.4

3.1

1.8

1.8

1.0

1.3

659+20 -L- Lt 0.0 2.9
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Sheet 
No. Station

Energy Dissipator 
Type Riprap Type

Drainage Area
(ac)

Q10
(cfs)

V10
(fps)

0.9

Pipe 0.8

Pipe 15

Pipe 15 3.2 0.7

3.2 0.8

Pipe 15 1.2 0.6

* Refer to the NCDOT Best Management Practices Toolbox, Version 1 (March 2008), NCDOT Standard Details, the Federal Highway Administration (FHWA) Hydraulic Engineering Circular No. 14 (HEC-14), 
Third Edition, Hydraulic Design of Energy Dissipators for Culverts and Channels (July 2006), as applicable, for design guidance and criteria.

Yes, these devices meet the minimum design criteria.

4

North Carolina Department of Transportation

Highway Stormwater Program

0.50Class 'B' 2.2

Preformed Scour Holes and Energy Dissipators

7.5 0.73.02

Pipe/Structure 
Dimensions

(in)

Pipe

Conveyance Structure

66

Project/TIP No.:

PFSH

Class 'B'

459+00 -L- Rt 0.615

Pipe5

15 588+65 -L- Lt Riprap Apron / Pad

8 504+50 -L- Rt

464+55 -L- Rt Riprap Apron / Pad

Pipe 15 1.8 0.6

Pipe 15 1.9 0.6

Class 'B' 0.41

Class 'B'

PFSH

Class 'B' 0.71

0.72

5.3Pipe 18

15

Class 'B' 1.18

15 591+50 -L- Lt 0.27

PFSH

17 613+50 -L- Rt PFSH

21 661+00 -L- Lt

Class 'B'

21 19+75 -Y32- Rt 0.89 3.5Class 'B'Riprap Apron / Pad

Riprap Apron / Pad

Additional Comments

Have minimum design criteria, as presented in the NCDOT Best Management Practices Toolbox (2008), NCDOT Standard Details, or FHWA 
HEC-14 (July 2006), been met and verified, as applicable?  If No, provide further explanantion of why design criteria was not met.

8 506+50 -L- Lt PFSH Class 'B' 0.42

              STORMWATER MANAGEMENT PLAN
              FOR LINEAR ROADWAY PROJECTS
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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 21+40-23+21-TIE-L-R ROAD FILL      0.02 < 0.01 312 46  
2 25+56 -TIE- R ROAD FILL < 0.01          

3A 474+48-474+65 -L- L ROAD FILL      < 0.01  60   
3B 474+65-475+42 -L- L ROAD FILL < 0.01  < 0.01 0.02  < 0.01 < 0.01 56 73  
4 477+62-480+95 -L- L ROAD FILL 0.10   0.04   < 0.01  19  
5 482+68-483+36 -L- L ROAD FILL      0.01  57   
  STREAMBANK STABILIZATION      < 0.01  19   
6 504+48 -L- ROAD FILL      0.05  120   
  STREAMBANK STABILIZATION      < 0.01 < 0.01 48 25  
7 505+57-508+66 -L- L ROAD FILL 0.25   0.05       
8 522+90-L- R STREAMBANK STABILIZATION      < 0.01  15   
9 536+74-538+06 -L- L ROAD FILL      0.03 < 0.01 126 22  
10 540+58-544+48 -L- L ROAD FILL      0.18  396   
11 544+82 -L- R STREAMBANK STABILIZATION      < 0.01  11   
12 564+82 -L- R ROAD FILL      < 0.01 < 0.01 51 11  
13 577+76 -L- L ROAD FILL < 0.01  < 0.01        
14 587+50 -L- ROAD FILL 0.03  < 0.01 0.01  < 0.01 < 0.01 162 14  
15 588+39-589+14 -L- R ROAD FILL < 0.01   0.02  < 0.01  12   
16 591+57 -L- R ROAD FILL    < 0.01       

17A 591+38-594+35 -L- L ROAD FILL 0.06   0.01  < 0.01 < 0.01 28 23  
17B 594+07 -L- R RIP RAP      < 0.01  12   
18 606+30-610+13 -L- R ROAD FILL      0.01  491   
19 610+14-613+04 -L- R ROAD FILL 0.07   < 0.01  < 0.01 < 0.01 100 12  
             

SUBTOTALS*: 0.55  < 0.01 0.15  0.35 0.02 2076 245  

*Rounded totals are sum of actual impacts

NOTES:

ATN Revised  3/12/13 SHEET                 51 OF 52

                                                          WETLAND PERMIT IMPACT SUMMARY
WETLAND IMPACTS SURFACE WATER IMPACTS

R-2915D  ASHE COUNTY
ON US 221 FROM SOUTH OF NC 194

TO US 221 BYPASS

*  SITE 4 - ADDITIONAL 0.04 ACRE ACCOUNTED FOR AS FILL IS ADDED DUE TO TOTAL TAKE OF WETLAND NC DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

5-6-2014



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)
20A 618+68-619+57 -L- R ROAD FILL < 0.01 < 0.01 55 18
20B 618+68-619+57 -L- R ROAD FILL < 0.01 < 0.01 < 0.01 < 0.01 57 11
21 619+82-622+86 -L- R ROAD FILL 0.17 < 0.01 < 0.01 < 0.01 49 17
22 624+24 -L- R ROAD FILL < 0.01 < 0.01 < 0.01 61

23A 628+44-628+98 -L- ROAD FILL < 0.01 19
23B 628+44-628+98 -L- ROAD FILL < 0.01 < 0.01 66 15
24 641+42-642+18-L- R ROAD FILL < 0.01 0.01 < 0.01 < 0.01 22 10
25 650+46-652+40-L- R ROAD FILL 0.11 0.05 < 0.01 12
26 659+63-661+42 -L- CULVERT 0.03 0.01 75 22

STREAMBANK STABILIZATION < 0.01 < 0.01 33 26
27 651+61-653+98 -L- R ROAD FILL 0.04 < 0.01 0.01 134
28 652+08-653+11-L- L ROAD FILL < 0.01 0.02
29 653+75-654+35-L- L CHANNEL 0.01 69
30 17+86-2085-Y32- R ROAD FILL 0.04 0.06
31 667+52-670+07-L- R ROAD FILL 0.06 < 0.01
32 676+39-676+92-L- R ROAD FILL 0.02 < 0.01 < 0.01 < 0.01 25 19

SUBTOTALS*: 0.46 < 0.01 0.15 0.08 0.03 677 138
SUBTOTALS FROM PAGE 1*: 0.55 < 0.01 0.15 0.35 0.02 2076 245
TOTALS*: 1.01   0.01 0.30 0.43 0.05 2753 383

*Rounded totals are sum of actual impacts

NOTES:

ATN Revised  3/12/13 SHEET  52 OF 52

WETLAND PERMIT IMPACT SUMMARY
WETLAND IMPACTS SURFACE WATER IMPACTS

R-2915D  ASHE COUNTY
ON US 221 FROM SOUTH OF NC 194

TO US 221 BYPASS

* SITE 21 TOTAL TAKE OF WETLAND = 0.18 Acre NC DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

5-6-2014
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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)
1 705+20-405+45-L-LT ROAD FILL 0.01          
2 712+02-713+22-L-LT ROAD FILL 0.04   0.02       
3 742+55-743+25-L-LT ROAD FILL 0.03   0.02       
4 19+24-20+67-Y35-RT ROAD FILL 0.08   0.03       
5 762+69-763+93-L-LT ROAD FILL      < 0.01 < 0.01 165.8 78.8  
6 762+26-762+60-L-RT ROAD FILL 0.01          
7 768+23-768+77-L-LT ROAD FILL 0.18          
8 769+75-770+50-L-RT ROAD FILL 0.03          
9 794+30-795+02-L-RT ROAD FILL 0.02   0.01       
10 797+22-799+13-L-LT ROAD FILL 0.02   0.01       
11 804+64-805+21-L-LT ROAD FILL      < 0.01  68.7   
12 810+89-811+42-L-RT ROAD FILL      < 0.01  54.4   
13 816+38-816+52-L-LT ROAD FILL      < 0.01  23.9   
14 816+85-817+72-L-LT ROAD FILL      0.01  91.8   
             
             
             
             
             
             
             
             
             
             

TOTALS*: 0.43   0.09  0.03 < 0.01 405 79 0

*Rounded totals are sum of actual impacts

NOTES:

ATN Revised  3/12/13 SHEET       16 OF 16

                                                          WETLAND PERMIT IMPACT SUMMARY
WETLAND IMPACTS SURFACE WATER IMPACTS

ASHE COUNTY
US 221 FROM NC 163
TO US 221 BUSINESS

 NC DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

01-08-14
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