
 

 

 

  STATE OF NORTH CAROLINA 

  DEPARTMENT OF TRANSPORTATION 

ROY COOPER  JAMES H. TROGDON, III 
GOVERNOR   SECRETARY 
 

Mailing Address: 

NC DEPARTMENT OF TRANSPORTATION 

PROFESSIONAL SERVICES MANAGEMENT UNIT 

1592 MAIL SERVICE CENTER 

RALEIGH, NC 27699-1592 

Telephone: (919) 707-7130 

Customer Service:  1-877-368-4968 

 

Website: www.ncdot.gov 

Location: 

1000 BIRCH RIDGE DRIVE 

BUILDING A, SUITE 184 

RALEIGH, NC 276 

 

 

 

 
May 22, 2017 

 

Mr. Andy Williams 

NCDOT Coordinator 

U.S. Army Corps of Engineers   

3331 Heritage Trade Drive, Suite 105 

Wake Forest, NC 27587 

 

SUBJECT:  Request for Modification of Section 404 Individual Permit and Section 401 

    Individual Water Quality Certification for the new location facility Asheboro 

    Southern Bypass and Zoo Connector, Asheboro, Randolph County; Division 8; 

    TIP No. R-2536; Debit $ 570.00 from WBS Element 34450.1.1 

 

Reference:   US Army Corps of Engineers (USACE) 404 Permit issued July 22, 2016; Action 

ID: SAW2002-01260. 

 

NC Division of Water Resources (NCDWR) 401 Water Quality Certification 

Permit No. 4059 issued May 20, 2016, NCDWR Project No. 20160299, 

Modified May 20, 2016; WBS Element 34450.3.S1 

 

Dear Mr. Williams: 

 

The project was authorized by the USACE and NCDWR as referenced above.  The purpose of 

this letter is to inform you of changes in the project that required updated design plans and in 

some instances resulted in changes in impacts for Sections 1, 2, and 3 of R-2536.   

 

Attached is a Permit Modification (Revision Log) table which list by roadway section details of 

each permit drawing revision/modification.  The majority of project design/construction related 

changes did not result in modifications to impacts to regulated resources.  There were four 

changes that created modifications in the total impacts to streams and wetlands. These are 

highlighted on the attached and include: 

 Section 1: Site 3 – 0.03 acre of additional wetland vegetation hand clearing due to 

aerial utility impact (approved via email correspondence with NCDWR 11/7/2016 

and USACE 11/9/2016). 

 Section 1: Site 4B/4C - A reduction of 127 feet of permanent and increase in 20 

feet of temporary stream (waters of US) disturbance/filling. Requested to leave 

existing vegetation along stream banks inside loop and not install rip rap along 

banks (approved verbally by NCDWR 10/18/2016 and via email correspondence 

with USACE 1/3/2017). 

http://www.ncdot.gov/






US 64 Bypass, R-2536 Permit Modification (Revision Log)
5/16/2017

Permit Drawings 

Sheet #

Nearest Permit 

Site
Location Change / Issue

Additional / Less 

Impact
Date of Change

Permit Drawing 

Re-Issued
Permit Revision Date

2, 3, 4 N/A N/A
Revised Begin and End stations and Added or Removed ditches from details to 

match plan and profile.
N/A 11/23/16 Yes 3/30/2017

8, 9 2 -Y1A- Roadway and Drainage revised for -Y1A- N/A 1/11/17 Yes 3/30/2017

12, 13, 14 3 -SR1-Sta. 19+00 Revised pipe from str. 745 to 744 from CSP to RCP N/A 11/23/16 Yes 3/30/2017

12, 13, 14 3 -SR1- Sta. 18+50 RT
Request for additional hand clearing due to aerial utility impact; approved via email 

correspondence NCDWR 11/7/2016 and USACE 11/9/2016

+0.03  ac                              

Hand Clearing
3/30/17 Yes 3/30/2017

12, 13, 15 4B -LPD- Sta. 10+00 LT

Request to leave existing vegetation along stream banks inside loop and not to 

install rip rap along banks; approved verbally by NCDWR 10/18/2016 and via email 

correspondence USACE 1/3/2017

-127' Perm. Stream, 

+20' Temp. Stream
3/30/17 Yes 3/30/2017

12, 13, 18 6B -L- Sta 62+40 LT Added rip rap to Channel Change to match detail. N/A 11/23/16 Yes 3/30/2017

23, 24 6C
-L- Sta. 64+00 LT              

(-RPA- Sta. 21+50 LT)
Added rip rap to Channel Change to match detail. N/A 11/23/16 Yes 3/30/2017

23, 24 18B -FLY- Sta. 45+50 Pipe 5804 revised to tie to str. 0709 and revised to RCP N/A 11/23/16 Yes 3/30/2017

25, 26 19 -L- Sta. 44+00 RT Added rip rap to Channel Change to match detail. N/A 11/23/16 Yes 3/30/2017

44, 45 13? -L- Sta. 182+20 RT Added str. 1520 at -L- Sta. 182+25 RT and revised pipe 1505 from CSP to RCP N/A 11/23/16 Yes 3/30/2017

53, 54 21 -Y2- Sta. 31+15 RT Extended ditch Detail W to -Y2- Sta. 31+15 RT N/A 11/23/16 Yes 3/30/2017

61, 62, 63 N/A N/A
Revised Begin and End stations and Added or Removed ditches from details to 

match plan and profile.
N/A 10/14/16 Yes 3/30/2017

87, 88 33 -L- Sta. 354+00 LT
Revised Ditch Detail Reference from Detail C (with Cl. B rip rap) to Detail AI (w/out 

rip rap) from -L- Sta. 353+20 to 354+00 LT.
N/A 10/14/16 Yes 3/30/2017

94, 95, 96 104 -Y9RPB- Sta. 22+25 Lowered inlet invert of str. 3007 and revised pipe from CSP to RCP N/A 12/9/16 Yes 3/30/2017

98, 99 38A, 38B -L- Sta. 408+00 Added str. 3114 at -L- Sta. 408+00 LT and revised pipe from CSP to RCP N/A 12/9/16 Yes 3/30/2017

103, 104 41
-Y10_END- Sta. 19+00 

LT
Added rip rap to Standard Base Ditch to match Detail BA. N/A 10/14/16 Yes 3/30/2017

103, 104 40 -L- Sta. 433+20 RT

Revised inverts and slopes from -L- Sta. 433+20 to 435+00 RT and added 2' wide 

berm for ditch depth requirements.  Also, revised outlet inverts on pipes at -L- Sta. 

433+70 and 435+00 RT.

N/A 10/14/16 Yes 3/30/2017

119, 120 48 -Y5- Sta. 41+75 LT

Inlet Improvement channel excavation extended to just beyond the Channel 

Relocation tie in.  Rip rap on banks extended to end of extended channel 

excavation.

+6' Perm. Stream;           

-6' Temp. Stream
3/30/17 Yes 3/30/2017

150, 151, 152 59 -L- Sta. 485+00
Revised location of temp. work/haul bridge (shifted from south of proposed bridge 

to north of proposed bridge).
No 3/30/17 Yes 3/30/2017

213, 214, 216 87 -Y17RPD- Sta. 30+00 LT
Revised utility transmission line location.  The revised location impacts wetlands 

WY-C, west of site 87.

+0.1 ac Hand Clearing, 

+19' Perm. & +22' 

Temp. Stream

3/30/17 Yes 3/30/2017

221, 222 95 -Y17- Sta.53+00-58+00
Roadway revision for lane continuity.  Taper added along  -Y17- and Drainage 

revised in loop.  
N/A 3/30/17 Yes 3/30/2017

239, 240, 242 100 -Y17- Sta.75+00-84+00
Roadway revision for lane continuity. Median Taper revised and concrete island 

added near -SRD6-
N/A 3/30/17 Yes 3/30/2017

248 Summary Table 3/30/17 Yes 3/30/2017

252 Summary Table 3/30/17 Yes 3/30/2017

255 Summary Table 3/30/17 Yes 3/30/2017

257 Summary Table 3/30/17 Yes 3/30/2017

R:\Hydraulics\PERMITS_Environmental\Forms\R-2536 Permit Revision Change Log.xlsx
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PLANS PREPARED BY : 

900 RIDGEFIELD DRIVE SUITE 350

RALEIGH, NORTH CAROLINA  27609-3960

RUMMEL, KLEPPER & KAHL, LLP

NC LICENSE NO. F-0112   (919) 878-9560
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-Y- STA. 25+50 TO STA. 27+50 LT

-SR_F- STA. 14+00 TO STA. 16+00 RT
-SR_F- STA. 13+50 TO STA. 16+00 LT

-SR_C- STA. 17+00 RT TO STA. 17+05 LT
-SR_C- STA. 10+11 TO STA. 10+50 LT

-SR_C- STA. 10+25 TO STA. 10+50 RT
-SR1- STA. 33+50 TO STA. 34+50 RT
-SR1- STA. 20+97 TO STA. 21+97 RT
-L- STA. 202+00 TO STA. 203+00 LT
-L- STA. 192+50 TO STA. 196+00 RT
-L- STA. 192+50 TO STA. 195+50 LT
-L- STA. 71+00 TO STA. 72+62 LT

DETAIL H

Min. D= 1.0Ft.

Ground

Natural Slope

Ditch

Front

LATERAL ’V’  DITCH
( Not to Scale)

D
2:1 2:

1

b

1"/Ft.

-Y2RPD- STA. 26+50 TO STA. 29+95 RT
-Y2- STA. 52+50 TO STA. 53+60 RT
-Y2- STA. 39+09 TO STA. 40+00 RT
-Y1- STA. 31+50 TO STA. 33+00 RT
-Y1- STA. 20+63 TO STA. 22+00 RT
-Y1- STA. 20+62 TO STA. 22+00 LT
-Y- STA. 37+25 TO STA. 38+25 RT
-Y- STA. 27+50 TO STA. 28+50 RT

-SR_F- STA. 31+00 TO STA. 33+10 LT
-SR_E- STA. 10+20 TO STA. 11+00 LT
-SR1- STA. 20+47 TO STA. 21+97 LT
-SR1- STA. 15+75 TO STA. 17+00 LT

-RPA- STA. 23+39 TO STA. 24+50 RT
-L- STA. 182+85 TO STA. 183+00 RT
-L- STA. 182+00 TO STA. 183+57 LT
-L- STA. 168+18 TO STA. 168+50 RT
-L- STA. 33+84 TO STA. 34+00 LT
-L- STA. 31+56 TO STA. 32+50 LT

-FLY- STA. 43+50 TO STA. 44+85 LT
-FLY- STA. 41+50 TO STA. 41+66 LT, D=1.25’

-FLY- STA. 13+66 TO STA. 14+63 RT
-DR6- STA. 11+50 TO STA. 12+30 RT

b= 5.0Ft.

Min. D= 1.0Ft.

DETAIL D

Ground

Natural

Slope

Fill
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1

S
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5.0’ 5.0’

D
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G( Not to Scale)

BERM DITCH

10.0’ V.C.

-Y2RPB- STA. 20+50 TO STA. 22+00 LT
-L- STA. 161+00 TO STA. 166+00 LT
-L- STA. 28+00 TO STA. 29+50 RT

VAR.

DETAIL O

VAR.

Max. d= 1.0Ft.

Min. D= 1.0Ft.

Type of Liner= Class B Riprap

d

Geotextile

( Not to Scale)

Flatter

2:1 or

Fla
tte
r2:

1 o
r

BEG. ELEV=695.75, END ELEV=691.14
-Y2- STA. 33+67.86 TO STA. 34+50 RT, S=5.6%

BEG. ELEV=696.51, END ELEV=695.75
-Y2- STA. 31+15 TO STA. 33+67.86 RT, S=0.3%

BEG. ELEV=755.00, END ELEV=753.28
-Y- STA. 58+30 TO STA. 58+69 LT, S=4.46%

BEG. ELEV=754.6, END ELEV=754.0
-L- STA. 168+20 RT, L=19’, S=3.2%

BEG. ELEV=637.11, END ELEV=637.02
-L- STA. 63+00 RT, L=28’, S=0.32%
BEG. ELEV=696.0, END ELEV=690.0

-FLY- STA. 16+99 TO STA. 18+00 LT, S=5.9% 

Point

Shoulder

Point

Shoulder

STANDARD V DITCH

DETAIL W

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

-Y2RPB- STA. 18+25 TO STA. 19+00 RT
-Y2- STA. 34+50 TO STA. 35+00 RT

-Y2- STA. 29+00 TO STA. 30+47.23 LT
-Y- STA. 12+81 TO STA. 13+82 LT

-SR1- STA. 14+90 TO STA. 15+25 LT
-RPA- STA. 19+00 TO STA. 20+50 RT
-L- STA. 197+50 TO STA. 199+00 LT

-L- STA. 126+50 TO STA. 127+16 RT, D=1.25’, d=1.25’
-L- STA. 15+96 TO STA. 17+00 RT

-FLY- STA. 21+25 TO STA. 22+50 LT

DETAIL M

b= 5 Ft.

B= 4 Ft.

Max. d= 1.0Ft.

Min. D= 1.0Ft.

*When B is < 6.0’

Type of Liner= Class I Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE
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( Not to Scale)
FALSE SUMP

S

S=Ditch Slope

etc.
GI

L

2’

D

D

Ditch Grade L LDitch Grade

0.0% To 2.0%

Over 2.0% To 4.0%

20’

30’

Over 4.0% To 6.0%

Over 6.0%

40’

50’

9"

20’L (See Chart Below)

 

DETAIL

C Proposed Ditch

S
T
A

K
E

S
L
O

P
E

5.0’ 5.0’

D
2:1

L
IM

IT
S

C
L
E

A
R
IN

G( Not to Scale)

BERM DITCH

10.0’ V.C.

DETAIL AE

Max. d=1.0 Ft.

Min. D=1.0 Ft.

d

Geotextile

TYPE OF LINER= PSRM

VAR.

VAR.

( Not to Scale)

BANK STABILIZATION AT PIPE OUTLET

DETAIL AJ

Ground
Natural

Ground
Natural

(Variable)
CHANNEL BED

Class I Rip Rap

EXISTING BANK
EX
IST
IN

G 
BANK

M
IN
. 2
:1 

TO
 
TIEMIN. 2:1 TO TIE

AA

W 

PLAN VIEW

SECTION A-A

(4’min typ.)

Permanent Soil Reinforcement 
matting (PSRM) 

Seed with native 
grasses at installation.

PREFORMED SCOUR HOLE DETAIL AP

DETAIL NOT USE IN SECTION 1

*NOT TO SCALE

B

FILL SLO
PE

2:12:1

PIPE (d = 15" OR 18")

INFLOW

3/08

W= 4.0Ft.

D= 1.0Ft.

B= 4.0Ft.

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
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PLANS PREPARED BY : 

900 RIDGEFIELD DRIVE SUITE 350

RALEIGH, NORTH CAROLINA  27609-3960

RUMMEL, KLEPPER & KAHL, LLP

NC LICENSE NO. F-0112   (919) 878-9560

( Not to Scale)

3:
13:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

DETAIL NOT USED IN SECTION 1

DETAIL AC

b=5Ft.

Min. D=1Ft.

Ground 

Natural

Slope

Fill

Fla
tte
r4:

1 o
r

D
Flatter

4:1 or

( Not to Scale)

SPECIAL CUT DITCH

Min. D=1 Ft.

Ground

Natural Slope

Ditch

Front

DETAIL NOT USED IN SECTION 1

DETAIL AF

2:1
D

Fla
tte
r4:

1 o
r

d

( Not to Scale)

SPECIAL CUT DITCH

DETAIL NOT USED IN SECTION 1

Slope

Ditch

Front

Ground

Natural

DETAIL AH

Type of Liner= PSRM Max d=1 Ft.

Min. D=1 Ft.

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

DETAIL NOT USED IN SECTION 1

DETAIL AK

B=3 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

*When B is < 6.0’

Type of Liner= PSRM

Ground

Natural

Ground

Natural

-L- STA 65+84
CULVERT INLET/OUTLET DETAILS

( Not to Scale)

Flatter

4:1 or

Fla
tte
r4:

1 o
r

DETAIL NOT USED IN SECTION 1

Point

Shoulder

Point

Shoulder

MEDIAN V DITCH

DETAIL AT

2:
1

( Not to Scale)
BERM BASE DITCH

2
:1

2:
1

D
2:1

B

b

d

DETAIL NOT USED IN SECTION 1

DETAIL AM

b=5 Ft.

B=2 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

Type of Liner= Class B Rip-Rap

Ground

Natural RDWY

GEOTEXTILE

B

D

( Not to Scale)

OR FLATTER

3:1
Ground
Natural

Ground
Natural

STANDARD BASE GRASSED SWALE

O
R 

FL
ATT

ER3:
1

  ENGINEER.
2)  MODIFICATIONS MAY BE NEEDED, AS APPROVED BY
1)   LONGITUDINAL SLOPES BETWEEN 0.3% AND 4.0%.
*NOTES:

DETAIL AR

DETAIL NOT USED IN SECTION 1

( Not to Scale)

RIP RAP AT EMBANKMENT

DETAIL NOT USED IN SECTION 1

DETAIL AD

Grade

Ditch
1.5’

GEOTEXTILE

Type of Liner=CL 1 Rip-Rap

10’min.

1.0’min.

1.0’

1.5
:1

( Not to Scale)

DETAIL AQ

Existing

3’

CLASS I RIP-RAP

N.W.S.

-L- STA. 168+20 RT

RW/CA LINE

VARIES

FILL IN POND W/ ROCK PLATING

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

DETAIL AS

B= 4.0Ft.

Max. d= 1.0Ft.

Min. D= 1.0Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0’

Type of Liner= Class I Rip-Rap

Geotextile

2:1 2:
1

D

( Not to Scale)

STANDARD ’V’ DITCH

BEG. ELEV=666.2, END ELEV=665.5
-Y- STA. 44+00 RT, L=30’ S=2.6%

BEG. ELEV=778.68, END ELEV=778.47
-Y1- STA. 27+25 TO STA. 27+60 RT, S=0.60%

Min. D=1 Ft.

DETAIL AL

Ground

Natural
Ground

Natural

Fla
tte
r4:

1 o
r

D
2:1

( Not to Scale)

SPECIAL CUT DITCH

DETAIL NOT USED IN SECTION 1

DETAIL AY

Min. D= 2.0Ft.

Ground

Natural Slope

Ditch

Front

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

DETAIL NOT USED IN SECTION 1

DETAIL BA

B= 4.0Ft.

Max. d= 2.0Ft.

Min. D= 2.0Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Geotextile

-L- STA 153+70
CULVERT INLET/OUTLET DETAILS

-Y2- STA 55+28
CULVERT INLET/OUTLET DETAILS

LATERAL ’V’  DITCH
( Not to Scale)

D
2:1 2:

1

b

1"/Ft.

DETAIL NOT USED IN SECTION 1

b= 5.0Ft.

Min. D= 1.5Ft.

DETAIL AX

Ground

Natural

Slope

Fill

-L- STA. 82+00 TO STA. 89+00 RT

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

DETAIL NOT USED IN SECTION 1

DETAIL AZ

b= 5 Ft.

B= 4 Ft.

Max. d= 2.0Ft.

Min. D= 2.0Ft.

*When B is < 6.0’

Type of Liner= Class I Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

-Y2RPB- STA. 16+20 TO STA. 18+50 LT

DETAIL AW

b= 5.0Ft.

B= 4.0Ft.

Max. d= 2.5Ft.

Min. D= 2.5Ft.

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

UNLESS ALL SIGNATURES COMPLETED

DOCUMENT NOT CONSIDERED FINAL

( Not to Scale)

BANK STABILIZATION AT PIPE OUTLET

DETAIL BB

Ground
Natural

Ground
Natural

(Variable)
CHANNEL BED

Class I Rip Rap

EXISTING BANK
EX
IST
IN

G 
BANK

M
IN
. 2
:1 

TO
 
TIEMIN. 2:1 TO TIE

-Y- STA. 58+00 RT, L=30’
-L- STA. 90+55 LT, L=36’

( Not to Scale)

3:
13:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

DETAIL AO

Ground 

Natural

Slope

Fill

2
:1

b=5 Ft.

B=5 Ft.

Min. D=3 Ft.

DETAIL NOT USED IN SECTION 1

D

( Not to Scale)

B

d

DETAIL AU

Ground

Natural

Ground

Natural

Type of Liner= Class B Rip Rap

2:
1 O

R 
FL

ATT
ER2:1 OR FLATTER

(TYP.)

10’

PLAN VIEW

JURISDICTIONAL STREAM
RIPRAP TRANSITION AT

-Y2- STA. 35+15 LT
-L- STA. 197+46 LT
-L- STA. 128+05 LT
-L- STA. 8+85 LT

incoming ditch

B will match

D, d, and

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

-Y2- STA. 57+90 TO STA. 62+00 RT
-Y2- STA. 35+04 TO STA. 40+50 LT
-Y- STA. 45+00 TO STA. 45+20 LT

-L- STA. 198+57 TO STA. 199+50 RT
-L- STA. 181+69 TO STA. 182+25 RT

-Y2RPD- STA. 15+35 TO STA. 20+27 LT
-L- STA. 156+43 TO STA. 161+00 LT

DETAIL AV

b= 5.0Ft.

B= 4.0Ft.

Max. d= 2.0Ft.

Min. D= 2.0Ft.

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

b

2:1
d

D

( Not to Scale)

B

CHANNEL CHANGE

 1"/Ft.
Ground
Natural

DETAIL AN

Ground

Natural

Exist. Channel

Fill Slope

Proposed

b=5 Ft.

B=VARIES

Max. d=3 Ft.

Min. D=3 Ft.

Type of Liner= CL B Rip-Rap

CL B Rip-Rap GEOTEXTILE

DETAIL NOT USED IN SECTION 1

2D-2R-2536

b

2:1
d

D

( Not to Scale)

B

CHANNEL CHANGE

 1"/Ft.

-Y2- STA. 58+08 TO STA. 58+78 LT, B=6’, CL B, D=4.0’, d=4.0’
-Y2- STA. 56+25 TO STA. 56+65 LT, B=6’, CL I, D=4.2’, d=4.2’
-Y2- STA. 53+47 TO STA. 54+35 RT, B=6’, CL I, D=4.8’, d=4.8’
-Y2- STA. 30+61 TO STA. 31+50 RT, B=6’, CL B, D=3.5’, d=3.5’
-Y- STA. 43+91 TO STA. 45+92 RT, B=9’, CL I, D=2.6’, d=2.6’

-Y- STA. 13+82 TO STA. 15+99 LT, B=4’, CL B
-RPA- STA. 21+50 TO STA. 22+77 LT, B=4’, CL B
-L- STA. 178+30 TO STA. 179+34 LT, B=3’, CL B

-L- STA. 176+80 TO STA. 178+30 LT, B=3’, GRASS, D=3.8’, d=3.8’
-L- STA. 152+63 TO STA. 156+43 LT, B=4’, CL B

-L- STA. 136+50 TO STA. 137+05 RT, B=5’, CL B, D=3.9’, d=3.9’
-L- STA. 133+50 TO STA. 136+50 RT, B=5’, CL I, D=2.7’, d=2.7’
-L- STA. 127+16 TO STA. 133+50 RT, B=4’, CL I, D=2.3’, d=2.3’

-L- STA. 64+90 TO STA. 66+24 RT, B=4’, CL I
-L- STA. 63+95 TO STA. 64+35 LT, B=4’, CL I
-L- STA. 62+40 TO STA. 63+11 LT, B=4’, CL I

Ground
Natural

b=5 Ft.

B=Varies

Max. d=2.0 Ft.

Min. D=2.0 Ft.

Type of Liner= See Below

DETAIL AG

Ground

Natural

Exist. Channel

Fill Slope

Proposed

GEOTEXTILE

-SR3- STA. 13+50 RT, L=50’
-SR2- STA. 11+42 LT, L=50’
-SR1- STA. 16+30 RT, L=50’
-LPD- STA. 11+87 LT, L=42’
-L- STA. 198+57 RT, L=50’
-L- STA. 181+69 RT, L=50’

-FLY- STA. 45+52 RT, L=36’
-FLY- STA. 42+03 RT, L=35’
-FLY- STA. 35+76 RT, L=50’

BEG. ELEV=674.5, END ELEV=669.5
-Y- STA. 45+85 RT, L=40’, S=12.6%
BEG. ELEV=698.0, END ELEV=692.4
-Y- STA. 45+00 LT, L=50’, S=11.2%
BEG. ELEV=737.0, END ELEV=721.0

-SR_F- STA. 14+00 RT, L=315’, S=5.1%
BEG. ELEV=689.0, END ELEV=684.7

-LPD- STA. 13+50 RT, L=36’, S=11.9%
BEG. ELEV=690.5, END ELEV=684.7
-L- STA. 48+00 RT, L=47’, S=12.3%
BEG. ELEV=688.0, END ELEV=680.9
-L- STA. 31+59 LT, L=88’, S=8.1%

BEG. ELEV=685.0, END ELEV=678.0
-FLY- STA. 18+90 LT, L=47’, S=14.9%
BEG. ELEV=649.9, END ELEV=649.0
-FLY- STA. 14+63 RT, L=52’, S=1.7%

( Not to Scale)

2:
12:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

-Y2- STA. 30+47.23 TO STA. 35+04 LT
-Y- STA. 58+69 TO STA. 60+75 LT
-Y- STA. 29+38 TO STA. 30+00 LT

DETAIL AI

b= 5.0Ft.

B= 4.0Ft.

Min. D= 2.0Ft.

Ground 

Natural

Slope

Fill

LOOKING DOWNSTREAM (NTS)

SECTION B-B (OUTLET) 

8.0’-9.0’
VARIES 

0’-8’
VARIES

GROUND
NATURAL

WINGWALL WINGWALL

1.5’ KEY-IN (TYP.)

BELOW STREAMBED
1.0’ BURY

CHANNEL
LOW FLOW 

LOOKING DOWNSTREAM (NTS)

2
:1

2
:1

PERMANENT CHANNEL EXCAVATION

MAY BE SUBJECT TO PERMIT CONDITIONS.

PASSAGE. NATIVE MATERIAL IS SUBJECT TO APPROVAL BY THE ENGINEER AND 

PLACED ON TOP TO FILL VOIDS AND PROVIDE A FLAT SURFACE FOR ANIMAL 

TO LINE THE HIGH FLOW CULVERT BARREL(S), NATIVE MATERIAL SHOULD BE 

NATIVE MATERIAL IN THE HIGH FLOW CULVERT BARREL(S). IF RIP RAP IS USED 

THE LOW FLOW CULVERT BARREL. RIP RAP MAY BE USED TO SUPPLEMENT THE 

MATERIAL THAT IS EXCAVATED FROM THE STREAM BED MAY BE USED TO LINE

BED OR FLOODPLAIN AT THE PROJECT SITE DURING CULVERT CONSTRUCTION. ONLY 

NATIVE MATERIAL CONSISTS OF MATERIAL THAT IS EXCAVATED FROM THE STREAM 

LEFT TO RIGHT ALONG THE LENGTH OF THE CULVERT.

ALTERNATE BAFFLE SECTIONS TO FORCE STREAM TO MEANDER

PLACE SILLS 1.0’ INSIDE CULVERT AT INLET AND OUTLET.

GROUND
NATURAL

1.5’ KEY-IN (TYP.)

BELOW STREAMBED
1.0’ BURY

CHANNEL
LOW FLOW 

2
:1

2
:1

COIR FIBER MATTING BENCH
TOP OF FLOODPLAIN

MATTING
COIR FIBER 

PLACE FILL

WINGWALLWINGWALL

SECTION A-A (INLET) 

W/GEOTEXTILE FAB
CLASS II RIP RAP GEOTEXTILE FAB

RIP RAP W/
CLASS II 

BENCH (TYP.)
TOP OF FLOODPLAIN

MATTING (TYP.)
COIR FIBER 

8.0’ (TYP.)
8.0’ (TYP.)

 8.0’ (TYP.)

TOTAL CORE FIBER MATTING = 320 SY
TOTAL GEO FABRIC = 650 SY
TOTAL CL II RIP RAP = 460 TONS
TOTAL CHANNEL EXCAVATION = 1,260 CY

LENGTH=109’LENGTH=100’
LOOKING DOWNSTREAM (NTS)

LENGTH=56’

7.5’-8.0’
VARIES 

0’-8’
VARIES

BENCH
TOP OF FLOODPLAIN

GROUND
NATURAL

WINGWALL WINGWALL

1.5’ KEY-IN (TYP.)

BELOW STREAMBED
1.0’ BURY

CHANNEL
LOW FLOW 

COIR FIBER MATTING

LOOKING DOWNSTREAM (NTS)

LENGTH=53’

7.5’-8.0’
VARIES 

0’-8’
VARIES

BENCH
TOP OF FLOODPLAIN

GROUND
NATURAL

WINGWALL WINGWALL

1.5’ KEY-IN (TYP.)

BELOW STREAMBED
1.0’ BURY

CHANNEL
LOW FLOW 

COIR FIBER MATTING

2
:1

2
:1

2
:1

2
:1

W/GEOTEXTILE FAB
CLASS I RIP RAP

W/GEOTEXTILE FAB
CLASS I RIP RAP

PERMANENT CHANNEL EXCAVATION
TOTAL GEO FABRIC = 181 SY
TOTAL CL I RIP RAP = 171 TONS
TOTAL CHANNEL EXCAVATION = 440 CY

OUTLET CHANNEL IMPROVEMENTS INLET CHANNEL IMPROVEMENTS 

MAY BE SUBJECT TO PERMIT CONDITIONS.

PASSAGE. NATIVE MATERIAL IS SUBJECT TO APPROVAL BY THE ENGINEER AND 

PLACED ON TOP TO FILL VOIDS AND PROVIDE A FLAT SURFACE FOR ANIMAL 

TO LINE THE HIGH FLOW CULVERT BARREL(S), NATIVE MATERIAL SHOULD BE 

NATIVE MATERIAL IN THE HIGH FLOW CULVERT BARREL(S). IF RIP RAP IS USED 

THE LOW FLOW CULVERT BARREL. RIP RAP MAY BE USED TO SUPPLEMENT THE 

MATERIAL THAT IS EXCAVATED FROM THE STREAM BED MAY BE USED TO LINE

BED OR FLOODPLAIN AT THE PROJECT SITE DURING CULVERT CONSTRUCTION. ONLY 

NATIVE MATERIAL CONSISTS OF MATERIAL THAT IS EXCAVATED FROM THE STREAM 

PLACE SILLS 1.0’ INSIDE CULVERT AT INLET AND OUTLET.

2
:1

2
:1

2
:1

2
:1

1.5’ KEY-IN (TYP.)

6.0’

EXCAVATION

NATURAL GROUND
NATURAL GROUND
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1:2

( Not to Scale)

GROUND
NATURAL

WALL
RETAINING

BREAKER
BOND

B= 2.0’
D= 1.0’

DETAIL NOT USED IN SECTION 2

2:
12:1

D

( Not to Scale)

d

STANDARD ’V’ DITCH

DETAIL NOT USED IN SECTION 2

DETAIL Z

Max. d=1.0 Ft.

Min. D=1.0 Ft.

Type of Liner= PSRM

Ground

Natural

Ground

Natural

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

DETAIL NOT USED IN SECTION 2

DETAIL V

b= 5.0 Ft.

B= 2.0 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

( Not to Scale)

SPECIAL LATERAL ’V’ DITCH

D
d

2:1

DETAIL NOT USE IN SECTION 2

DETAIL N

Max. d= 1.0Ft.

Min. D= 1.0Ft.

Type of Liner= Class B Rip-Rap

Slope

Fill

Fla
tte
r4:

1 o
r

Ground

Natural

Geotextile

2:
1

2:1

SPECIAL BACK OF CURB CUT DITCH
(NOT TO SCALE)

DETAIL NOT USE IN SECTION 2

DETAIL Q

GROUND

NATURAL

( Not to Scale)

TOE PROTECTION

d
FL

ATT
ER2:

1 
O

R

-Y5- STA. 37+75 TO STA. 41+08 LT

DETAIL K

Type of Liner= Class I Rip-Rap

d= 2.0Ft.

GROUND

NATURAL
SLOPE

FILL

GEOTEXTILE

( Not to Scale)

DETAIL F

1"/Ft.

CHANNEL RELOCATION

b

A

2:1 2:
1

C
Natural 
Ground

2
:1

B

D

2
:1

Fill 

Slope

D= 1.0 Ft.

C= 8.0 Ft. 

B= 8.0 Ft

b= 10.0 Ft. (min)

A= 8.0 Ft.

DETAIL NOT USED IN SECTION 2

2:
1

S
T
A

K
E

S
L
O

P
E

5.0’ 5.0’

D
2:1

L
IM

IT
S

C
L
E

A
R
IN

G( Not to Scale)

BERM DITCH

10.0’ V.C.

DETAIL NOT USED IN SECTION 2

VAR.

DETAIL O

VAR.

Max. d= 1.0Ft.

Min. D= 1.0Ft.

Type of Liner= Class B Riprap

d

Geotextile

( Not to Scale)

SPECIAL LATERAL ’V’ DITCH

Flatter

2:1 or D

-Y9- STA. 53+00 TO STA. 54+00 RT
-Y9- STA. 36+50 TO STA. 37+00 RT

-Y4RPB- STA. 27+27 TO STA. 30+42 RT; 4:1

Min. D= 1.0Ft.

DETAIL J

Ground

Natural

Fla
tte
r4:

1 o
r

Slope

Fill

UNLESS ALL SIGNATURES COMPLETED

DOCUMENT NOT CONSIDERED FINAL

V
A

R
I

E
S

NOT TO SCALE

1
:
11

:
1

COMPACTED

BACKFILL 

A

FLOW{
FLOW

{

B

B

 
 
 
 
 
 

      

A

TB

TB

1’ 10’5’ Min.

SECTION A-A

CHANNEL BLOCK DETAIL U

SECTION B-BPLAN VIEW

CHANNEL

EXISTING

BACKFILL

OF EXISTING CHANNEL

MIN. OF     BEYOND LIMITS

EXTEND CHANNEL BLOCK

BACKFILL

COMPACTED

BACKFILL

UNCOMPACTED

LENGTH

    MIN.
#57 STONE

MIN 1.0’ DEPTH

INVERT

CHANNEL

OF EXISTING CHANNEL

MIN. OF 1.0’ BEYOND INVERT

EXTEND CHANNEL BLOCK

AS SPECIFIED IN PLANS

SHALL BE TREATED

NEW STREAMBANK BACKFILL

UNCOMPACTED

FINISH GRADE

1.5’

CLASS I

RIP-RAP,
BACKFILL

COMPACTED

   THE ENGINEER.

6) COMPACT BACKFILL TO EXTENT POSSIBLE OR AT THE DIRECTION OF

   THE PROJECT SPECIFICATIONS IMMEDIATELY AFTER GRADING.

5) INSTALL EROSION CONTROL MATTING AND SEED IN ACCORDANCE WITH

   EXISTING STREAM CHANNEL.

4) BLOCK SHOULD EXTEND A MINIMUM OF 5.0’ BEYOND THE LIMITS OF THE

   OF THE EXISTING CHANNEL.

3) BOTTOM OF BLOCK SHOULD BE A MINIMUM OF 1.0’ BELOW THE INVERT

   CHANNEL AND PROPOSED CHANNEL.

2) BLOCK SHOULD BE INSTALLED AT THE INTERFACE BETWEEN EXISTING

   PROJECT SPECIFICATIONS.

1) CHANNEL BLOCK SHALL BE INSTALLED IN ACCORDANCE WITH THE

NOTES:

-Y9RPB- STA. 25+25 LT
-Y9RPB- STA. 24+30 LT
-Y9RPB- STA. 21+90 LT
-Y9FLY- STA. 11+54 LT

-Y9- STA. 76+20 LT
-Y9- STA. 75+72 LT
-Y9- STA. 74+60 LT
-L- STA. 433+50 RT

2:1 D

B

( Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r4:1

 o
r

-Y9- STA. 26+00 TO STA. 27+00 LT, Min. D=1.5’

DETAIL AA

B= 4.0Ft.

Min. D= 1.0Ft.

Ground

Natural

Slope

Ditch

Front

LATERAL ’V’  DITCH
( Not to Scale)

2:1 2:
1

D

b

d
1"/Ft.

-Y9A- STA. 29+00 TO STA. 33+50 RT
-Y9- STA. 48+00 TO STA. 49+29 LT
-Y9- STA. 48+00 TO STA. 48+58 RT
-Y9- STA. 16+63 TO STA. 20+00 RT

Y3_DET- STA. 15+21.14 TO STA. 15+91.75 LT
-L- STA. 329+82 TO STA. 333+00 RT
-L- STA. 329+06 TO STA. 333+00 LT

b=5 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

Type of Liner= PSRM

DETAIL G

Ground

Natural
Slope

Fill

d

2:1

B

D

( Not to Scale)

Fla
tte
r4:1

 o
r

SPECIAL LATERAL BASE DITCH

-SERRD1- STA. 11+25 TO STA. 14+00 LT

Slope

Fill

DETAIL S

B= 4.0Ft.

Max. d= 1.0Ft.

Min. D= 1.0Ft.

Type of Liner= Class B Rip-Rap

Ground

Natural

Geotextile

( Not to Scale)
BERM BASE DITCH

2
:1

2:
1

D
2:1

B

b

d

-Y9- STA. 31+50 TO STA. 42+00 RT
-Y5- STA. 19+50 TO STA. 21+00 LT
-Y5- STA. 16+69 TO STA. 18+50 LT
-L- STA. 317+20 TO STA. 318+20 LT
-L- STA. 230+00 TO STA. 234+50 RT
-L- STA. 222+00 TO STA. 228+00 RT
-L- STA. 212+00 TO STA. 216+50 LT

DETAIL L

b= 5.0Ft.

B= 4.0Ft.

Max. d= 1.0Ft.

Min. D= 1.0Ft.

Type of Liner= Class B Rip-Rap

Ground

Natural RDWY

GEOTEXTILE

( Not to Scale)

2:
12:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

-Y9RPC- STA. 20+50 TO STA. 23+50 RT
-Y9RPC- STA. 19+50 TO STA. 23+50 LT
-Y9RPB- STA. 18+90 TO STA. 23+15 RT
-Y9LPB- STA. 16+90 TO STA. 19+77 RT
-Y9FLY- STA. 20+50 TO STA. 22+80 LT
-Y9FLY- STA. 16+50 TO STA. 19+50 LT
-Y9FLY- STA. 10+00 TO STA. 11+50 RT
-Y9C- STA. 11+50 TO STA. 13+55 RT
-Y9B- STA. 12+00 TO STA. 15+00 LT
-Y9- STA. 78+50 TO STA. 79+00 LT
-Y9- STA. 78+50 TO STA. 80+00 RT
-Y9- STA. 70+00 TO STA. 73+50 LT
-Y9- STA. 30+20 TO STA. 31+50 RT
-Y9- STA. 28+53 TO STA. 29+25 RT
-Y7- STA. 20+85 TO STA. 23+00 LT

-Y4RPD- STA. 21+50 TO STA. 23+23 LT
-Y4LPD- STA. 11+41 TO STA. 19+50 RT
-Y4LPB- STA. 11+45 TO STA. 20+50 RT
-Y4- STA. 38+60 TO STA. 40+50 RT

-SR_Q- STA. 37+56.54 TO STA. 42+00 RT
-SR_Q- STA. 34+19 TO STA. 37+04 RT

-SR_Q- STA. 20+48.76 TO STA. 20+88 RT
-SR_Q- STA. 12+48.76 TO STA. 14+48.76 RT

-SERRD5- STA. 12+00 TO STA. 15+00 LT
-SERRD3- STA. 23+00 to STA. 25+25 LT
-SERRD1- STA. 14+00 TO STA. 18+00 LT
-L- STA. 457+50 TO STA. 460+00 RT
-L- STA. 455+37 TO STA. 455+75 RT
-L- STA. 392+00 TO STA. 393+00 LT
-L- STA. 357+00 TO STA. 359+50 LT
-L- STA. 346+37 TO STA. 347+25 LT
-L- STA. 252+75 TO STA. 254+50 RT

DETAIL B

b= 5.0Ft.

B= 4.0Ft.

Min. D= 1.0Ft.

Ground 

Natural

Slope

Fill

( Not to Scale)

TOE PROTECTION

d
FL

ATT
ER2:

1 
O

R

-Y9FLY- STA. 24+30 TO STA. 27+25 RT
-Y9FLY- STA. 17+00 TO STA. 19+50 RT
-Y9FLY- STA. 10+75 TO STA. 11+80 LT
-Y9C- STA. 13+50 TO STA. 14+00 LT

-Y9RAB- STA. 10+55 TO -NC159_SPUR- STA. 12+00 LT
-Y9- STA. 67+45 TO STA. 67+90 RT
-Y9- STA. 62+60 TO STA. 63+05 RT
-Y9- STA. 61+00 TO STA. 61+50 RT
-Y9- STA. 45+45 TO STA. 46+00 RT
-Y9- STA. 36+35 TO STA. 37+50 LT
-Y9- STA. 31+25 TO STA. 32+50 LT
-Y9- STA. 27+00 TO STA. 29+40 LT
-Y9- STA. 23+50 TO STA. 25+00 RT
-Y9- STA. 15+75 TO STA. 16+50 RT
-Y5- STA. 45+50 TO STA. 46+50 LT
-Y5- STA. 21+00 TO STA. 23+00 LT

-Y4RPC- STA. 19+78 TO STA. 21+50 LT
-Y4RPC- STA. 16+40 TO STA. 21+00 RT
-SERRD5- STA. 15+00 TO STA. 17+00 LT
-SERRD5- STA. 12+50 TO STA. 13+80 RT

-SERRD3_DR1- STA. 11+58 TO STA. 12+68 LT
-SERRD3- STA. 20+70 TO STA. 23+75 LT
-SERRD3- STA. 41+35 TO STA. 42+39 LT

-L- STA. 462+50 TO STA. 465+00 RT
-L- STA. 455+00 TO STA. 458+10 LT
-L- STA. 431+50 TO STA. 433+00 LT
-L- STA. 406+85 TO STA. 412+00 RT
-L- STA. 405+25 TO STA. 414+30 LT
-L- STA. 364+50 TO STA. 365+50 RT
-L- STA. 360+00 TO STA. 363+25 RT
-L- STA. 360+00 TO STA. 364+50 LT
-L- STA. 354+90 TO STA. 357+50 RT
-L- STA. 352+00 TO STA. 353+82 LT
-L- STA. 327+50 TO STA. 329+05 LT

DETAIL I

Type of Liner= Class B Rip-Rap

d= 1.0Ft.

GROUND

NATURAL
SLOPE

FILL

GEOTEXTILE

2:1
D

Fla
tte
r4:

1 o
r

d

( Not to Scale)

SPECIAL CUT DITCH

-Y10END- STA. 21+50 TO STA. 22+34 RT
-Y5A- STA. 14+50 TO STA. 15+00 LT
-SR_I- STA. 24+00 TO STA. 26+38 LT

DETAIL P

Max. d= 1.0Ft.

Min. D= 1.0Ft.

Type of Liner= Class B Rip-Rap

Slope

Ditch

Front

Ground

Natural

Geotextile

Fla
tte
r4:

1 o
r

D
2:1

( Not to Scale)

SPECIAL CUT DITCH

-Y10END- STA. 18+00 TO STA. 19+50 RT
-Y10END- STA. 14+00 TO STA. 16+00 RT

-Y10A- STA. 15+00 TO STA. 15+74 RT
-Y10- STA. 23+00 TO STA. 23+99 RT

-Y9RPD- STA. 17+00 TO STA. 17+50 LT
-Y9RPC- STA. 20+00 TO STA. 20+50 RT
-Y9RPC- STA. 19+00 TO STA. 19+50 LT
-Y9FLY- STA. 40+00 TO STA. 43+00 RT
-Y9FLY- STA. 11+50 TO STA. 14+00 RT
-Y9B- STA. 16+50 TO STA. 18+00 RT
-Y9A- STA. 41+00 TO STA. 42+50 RT
-Y9A- STA. 37+50 TO STA. 39+00 RT
-Y9A- STA. 13+50 TO STA. 14+50 LT
-Y9A- STA. 12+40 TO STA. 14+00 RT
-Y9- STA. 58+50 TO STA. 60+00 RT
-Y9- STA. 52+00 TO STA. 54+50 LT
-Y9- STA. 52+00 TO STA. 53+00 RT
-Y9- STA. 42+50 TO STA. 44+50 RT
-Y9- STA. 34+50 TO STA. 36+50 RT
-Y8- STA. 28+50 TO STA. 29+55 RT
-Y8- STA. 13+00 TO STA. 14+00 LT
-Y8- STA. 9+75 TO STA. 11+00 RT
-Y8- STA. 9+75 TO STA. 10+50 LT

-Y7- STA. 23+50 TO STA. 24+16 RT
-Y7- STA. 23+50 TO STA. 24+30 LT
-Y7- STA. 11+00 TO STA. 14+50 RT
-Y7- STA. 10+00 TO STA. 10+50 RT
-Y6- STA. 15+00 TO STA. 16+00 RT
-Y6- STA. 13+00 TO STA. 14+00 LT
-Y5- STA. 10+00 TO STA. 11+00 LT

-Y4RPC- STA. 21+00 TO STA. 25+00 RT
-Y4RPC- STA. 21+00 TO STA. 22+50 LT
-Y4RPA- STA. 35+08 TO STA. 36+08 RT
-Y4LPC- STA. 23+25 TO STA. 23+85 RT
-Y4LPA- STA. 13+50 TO STA. 14+00 LT
-Y4- STA. 86+00 TO STA. 86+42 RT
-Y4- STA. 50+50 TO STA. 54+50 RT
-Y4- STA. 49+00 TO STA. 50+00 RT
-Y3- STA. 20+50 TO STA. 20+87 RT
-Y3- STA. 10+50 TO STA. 11+50 RT

-SR_Q- STA. 14+48.76 TO STA. 15+98.76 RT
-SR_Q- STA. 11+50.47 TO STA. 12+48.76 RT

-SR_I2- STA. 12+00 TO STA. 14+00 RT
-SR_I2- STA. 12+00 TO STA. 14+00 LT
-SR_I- STA. 15+50 TO STA. 18+50 LT
-SR_I- STA. 10+50 TO STA. 14+50 LT

-SERRD3- STA. 43+99 TO STA. 45+85 RT
-SERRD3- STA. 10+00 TO STA. 11+50 LT
-SERRD1- STA. 21+00 TO STA. 21+41 RT
-L- STA. 449+50 TO STA. 453+00 RT
-L- STA. 451+50 TO STA. 455+00 LT
-L- STA. 337+50 TO STA. 339+00 RT
-L- STA. 336+50 TO STA. 339+00 LT
-L- STA. 302+00 TO STA. 303+50 RT
-L- STA. 301+50 TO STA. 307+50 LT
-L- STA. 247+50 TO STA. 249+00 LT
-L- STA. 227+50 TO STA. 228+00 RT
-L- STA. 220+75 TO STA. 226+00 RT
-L- STA. 219+50 TO STA. 227+50 LT

DETAIL H

Min. D= 1.0Ft.

Ground

Natural Slope

Ditch

Front

LATERAL ’V’  DITCH
( Not to Scale)

D
2:1 2:

1

b

1"/Ft.

-Y10- STA. 11+00 TO STA. 13+50 RT
-Y9A- STA. 33+50 TO STA. 35+00 RT
-Y9- STA. 78+00 TO STA. 78+50 RT
-Y9- STA. 60+00 TO STA. 60+96 RT
-Y9- STA. 44+50 TO STA. 45+25 RT
-Y9- STA. 19+90 TO STA. 22+00 LT
-Y8- STA. 14+00 TO STA. 15+00 LT
-Y8- STA. 10+50 TO STA. 13+00 LT
-Y7- STA. 14+50 TO STA. 16+50 RT
-Y6- STA. 27+00 TO STA. 29+00 LT

-Y4RPD- STA. 15+18 TO STA. 16+75 LT
-Y4RPB- STA. 30+65 TO STA. 31+60 LT
-Y4RPB- STA. 21+25 TO STA. 25+50 LT
-Y4RPB- STA. 18+75 TO STA. 20+25 LT
-Y4RPB- STA. 14+90 TO STA. 16+25 LT
-Y4RPA- STA. 21+50 TO STA. 24+00 RT
-Y4LPC- STA. 20+50 TO STA. 23+25 RT
-Y4LPB- STA. 18+30 TO STA. 20+00 LT
-Y4LPA- STA. 17+20 TO STA. 23+39 RT

-Y4- STA. 74+54 TO STA. 80+35 RT
Y3_DET- STA. 15+91.75 TO STA. 18+20.50 LT

-SR_Q- STA. 46+50 TO STA. 47+50 LT
-SR_1_DR1- STA. 12+00 TO STA. 15+29 RT
-SR_1_DR1- STA. 12+00 TO STA. 15+29 LT
-SERRD5- STA. 10+00 TO STA. 11+00 LT
-SERRD3- STA. 40+82 TO STA. 41+87 LT

-L- STA. 455+00 TO STA. 455+37 RT
-L- STA. 299+36 TO STA. 301+50 LT
-L- STA. 249+00 TO STA. 249+65 LT
-L- STA. 252+50 TO STA. 253+75 LT
-L- STA. 244+00 TO STA. 245+23 LT

b= 5.0Ft.

Min. D= 1.0Ft.

DETAIL D

Ground

Natural

Slope

Fill

( Not to Scale)

BERM BASE DITCH

2
:1

2:
1

D
2:1

B

b

-Y9RPD- STA. 25+00 TO STA. 27+50 LT
-SR_Q- STA. 13+99 TO STA. 16+98 RT

DETAIL X

b= 5.0 Ft.

B= 4.0 Ft.

Min. D=1.0 Ft.

Ground

Natural
RDWY

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

-Y9FLY- STA 50+00 TO STA. 51+15 RT
-Y9FLY- STA. 19+50 TO STA. 20+50 LT

-Y9C- STA. 11+00 TO STA. 13+00 LT
-Y9A- STA. 37+00 TO STA. 38+25 LT
-Y9- STA. 22+00 TO STA. 24+00 LT
-Y9- STA. 16+50 TO STA. 18+20 LT
-Y5- STA. 46+50 TO STA. 50+50 LT

-Y5- STA. 12+31.67 TO STA. 15+00 RT
-Y5- STA. 12+21 TO STA. 14+50 LT

-Y4RPD- STA. 24+20 TO STA. 25+44 RT
-Y4RPD- STA. 13+35 TO STA. 14+71 RT
-Y4RPC- STA. 12+50 TO STA. 16+40 RT
-Y4RPA- STA. 10+00 TO STA. 13+38 RT
-Y4LPD- STA. 10+00 TO STA. 11+41 RT

-SERRD5- STA. 13+85 TO STA. 14+50 RT
-SERRD1- STA. 18+00 TO STA. 21+67 LT
-L- STA. 455+75 TO STA. 457+50 RT
-L- STA. 433+06 TO STA. 435+00 RT
-L- STA. 393+00 TO STA. 396+65 LT
-L- STA. 355+00 TO STA. 357+00 LT
-L- STA. 346+00 TO STA. 346+37 LT
-L- STA. 274+47 TO STA. 277+65 RT
-L- STA. 254+50 TO STA. 261+50 RT
-L- STA. 234+50 TO STA. 235+00 RT
-L- STA. 228+00 TO STA. 229+00 RT

DETAIL C

b= 5.0Ft.

B= 4.0Ft.

Max. d= 1.0Ft.

Min. D= 1.0Ft.

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

LATERAL ’V’  DITCH
( Not to Scale)

2:1 2:
1

D

b

d
1"/Ft.

-Y5A- STA. 11+00 TO STA. 13+00 LT
-Y5- STA. 23+00 TO STA. 24+81 LT

-L- STA. 336+77 TO STA. 337+50 RT

Slope

Fill

Type of Liner= Class B Rip-Rap b= 5.0Ft.

Max. d= 2.0Ft.

Min. D= 2.0Ft.

DETAIL E

Ground

Natural

Geotextile

( Not to Scale)

Flatter

2:1 or

Fla
tte
r2:

1 o
r

BEG. ELEV= 643.8, END ELEV=640.0
-Y9LPB- STA. 16+00 LT, L=50’, S=7.6%
BEG. ELEV= 630.1, END ELEV=630.0

-Y9A- STA. 42+50 RT, L=20’, S=0.35%
S=0.30%, BEG. ELEV=836.1, END ELEV=837.0

-Y4RPC- STA. 22+50 TO STA. 25+50 LT, L=300’
BEG. ELEV=822.8, END ELEV=822.5

-Y4RPA- STA. 26+00 RT, L=73’, S=0.41%
-SERRD3- STA. 39+80 TO STA. 41+35 RT

S=0.31%, BEG. ELEV=833.1, END ELEV=832.9
-L- STA. 221+50 TO STA. 222+00 RT, L=61’

Point

Shoulder

Point

Shoulder

STANDARD V DITCH

DETAIL W

B

2:
12:1 D

( Not to Scale)

STANDARD BASE DITCH

BEG. ELEV=723.9, END ELEV=717.2
-Y9B- STA. 15+00 LT, L=76’, S=8.8%

L=78’, BEG. ELEV=846.8, END ELEV=846.0
-Y6_DET- STA. 11+31.48 RT, B=4’, S=0.96%

S=1.73%, L=118’, BEG. ELEV=821.2, END ELEV=819.7
-Y4LPB- STA. 20+50 TO STA. 21+68 RT, B=4’

BEG. ELEV= 817.5, END ELEV=817.2
-Y3- STA. 15+80 RT, L=44’, S=0.68%
BEG. ELEV= 617.2, END ELEV=617.1

-SR_Q- STA. 40+00 LT, L=30’, S=0.50%
L=129’, BEG ELEV=764.0, END ELEV=763.6
-SR_1_DR1- STA. 13+25 RT, B=4’, S=0.34%

BEG. ELEV=772.3, END ELEV=772.0
-SR_I2- STA. 13+25 RT, B=3’, L=76’, S=0.45%

BEG. ELEV=610.0, END ELEV=600.9
-NC159_SPUR- STA. 12+00 LT, B=4’ S=4.1%

BEG. ELEV=690.0, END ELEV=684.0
-L- STA. 445+54 RT, B=4’, L=92’, S=6.5%
L=50’, BEG. ELEV=854.0, END ELEV=853.5

-L- STA. 314+35 LT, B=2’, S=1.00%

DETAIL T

B= VARIES

Min. D= 1.5Ft.

Ground

Natural

Ground

Natural

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

BEG. ELEV=700.0, END ELEV=688.8
-Y9FLY- STA. 26+50 LT, L=134’, S=8.34%

BEG. ELEV=611.5, END ELEV=609.4
-Y9- STA. 79+00 LT, L=56’, S=3.8%

L=68’, BEG. ELEV=626.4, END ELEV=626.0
-Y9- STA. 53+33 LT, B=2’, S=0.53%, D=2.75’

BEG. ELEV=806.0, END ELEV=802.0
-Y5- 46+00 RT, L=50’, S=8.0%

BEG. ELEV=825.0, END ELEV=817.7
-Y4LPD- 22+75 RT, L=89’, S=8.0%
BEG. ELEV=829.0, END ELEV=823.0
-Y4LPA- 19+90 LT, L=82’, S=7.3%

DETAIL R

B= 4.0Ft.

Max. d= 1.0Ft.

Min. D= 1.0Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Geotextile

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

-Y9A- STA. 29+00 TO STA. 32+83 LT
-Y9- STA. 10+00 TO STA. 14+50 RT

-Y4RPD- STA. 23+23 TO STA. 24+20 RT
-Y4LPB- STA. 10+00 TO STA. 11+45 RT
-Y4- STA. 71+00 TO STA. 72+50 RT

-SR_Q- STA. 46+00 TO STA. 47+60 RT
-SERRD5- STA. 14+50 TO STA. 17+17 RT

-L- STA. 368+00 TO STA. 371+50 RT
-L- STA. 280+00 TO STA. 280+50 LT

DETAIL M

b= 5 Ft.

B= 4 Ft.

Max. d= 1.0Ft.

Min. D= 1.0Ft.

*When B is < 6.0’

Type of Liner= Class I Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

2:
1

S
T
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K
E

S
L
O

P
E

5.0’

D
2:1

L
IM

IT
S

C
L
E

A
R
IN

G

( Not to Scale)

BERM DITCH

5.0’

10.0’ V.C.

-Y9RPD- STA. 23+00 TO STA. 25+00 LT
-Y9RPD- STA. 19+00 TO STA. 22+00 LT

-Y9- STA. 48+58 TO STA. 50+00 RT
-Y9- STA. 37+75 TO STA. 41+50 LT

-Y9FLY- STA. 40+00 TO STA. 44+00 RT
-Y5- STA. 18+50 TO STA. 19+50 LT 

-Y4RPA- STA. 33+40 TO STA. 35+80 RT
-SR_Q- STA. 22+48.77 TO STA. 26+81.87 RT

-SR_Q- STA. 17+30 TO STA. 20+48.76 RT
-L- STA. 449+70 TO STA. 451+50 LT
-L- STA. 339+12 TO STA. 340+50 LT
-L- STA. 301+50 TO STA. 303+50 LT
-L- STA. 229+00 TO STA. 230+00 RT
-L- STA. 210+00 TO STA. 212+00 LT

DETAIL A

VAR.

VAR.

Min. D= 1.0Ft.
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( Not to Scale)
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Ditch Grade L LDitch Grade

0.0% To 2.0%

Over 2.0% To 4.0%

20’

30’

Over 4.0% To 6.0%

Over 6.0%

40’

50’

9"

20’L (See Chart Below)
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BERM DITCH

10.0’ V.C.

DETAIL AE

Max. d=1.0 Ft.

Min. D=1.0 Ft.

d

Geotextile

TYPE OF LINER= PSRM

VAR.

VAR.
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R-2536 2D-2

PLANS PREPARED BY : 

900 RIDGEFIELD DRIVE SUITE 350

RALEIGH, NORTH CAROLINA  27609-3960

RUMMEL, KLEPPER & KAHL, LLP

NC LICENSE NO. F-0112   (919) 878-9560

( Not to Scale)

3:
13:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

DETAIL NOT USED IN SECTION 2

DETAIL AC

b=5Ft.

Min. D=1Ft.

Ground 

Natural

Slope

Fill

Fla
tte
r4:

1 o
r

D
Flat

ter

4:1 or

( Not to Scale)

SPECIAL CUT DITCH

Min. D=1 Ft.

Ground

Natural Slope

Ditch

Front

DETAIL NOT USED IN SECTION 2

DETAIL AF

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

DETAIL NOT USED IN SECTION 2

DETAIL AK

B=3 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

*When B is < 6.0’

Type of Liner= PSRM

Ground

Natural

Ground

Natural b

2:1
d

D

( Not to Scale)

B

CHANNEL CHANGE

 1"/Ft.
Ground
Natural

DETAIL AN

Ground

Natural

Exist. Channel

Fill Slope

Proposed

b=5 Ft.

B=VARIES

Max. d=3 Ft.

Min. D=3 Ft.

( Not to Scale)

3:
13:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

DETAIL AO

Ground 

Natural

Slope

Fill

2
:1

b=5 Ft.

B=5 Ft.

Min. D=3 Ft.

DETAIL NOT USED IN SECTION 2

-Y4RPA- STA. 31+50 TO STA. 33+40 RT
-L- STA. 451+50 TO STA. 455+00 LT

2:
1

( Not to Scale)

BANK STABILIZATION AT PIPE OUTLET

DETAIL AJ

Ground
Natural

Ground
Natural

(Variable)
CHANNEL BED

Class I Rip Rap

EXISTING BANK
EX
IST
IN

G 
BANK

M
IN
. 2
:1 

TO
 
TIEMIN. 2:1 TO TIE

( Not to Scale)

RIP RAP AT EMBANKMENT

DETAIL NOT USED IN SECTION 2

DETAIL AD

Grade

Ditch
1.5’

GEOTEXTILE

Type of Liner=CL 1 Rip-Rap

10’min.

1.0’min.

B

D

( Not to Scale)

OR FLATTER

3:1
Ground
Natural

Ground
Natural

STANDARD BASE GRASSED SWALE

O
R 

FL
ATT

ER3:
1

  ENGINEER.
2)  MODIFICATIONS MAY BE NEEDED, AS APPROVED BY
1)   LONGITUDINAL SLOPES BETWEEN 0.3% AND 4.0%.
*NOTES:

DETAIL AR

DETAIL NOT USED IN SECTION 2

( Not to Scale)
BERM BASE DITCH

2
:1

2:
1

D
2:1

B

b

d

-Y9RPD- STA. 12+20 TO STA. 19+00 LT
-L- STA. 335+00 TO STA. 338+35 LT

DETAIL AM

b=5 Ft.

B=2 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

Type of Liner= CL B Rip-Rap

Ground

Natural RDWY

GEOTEXTILE

LATERAL ’V’  DITCH
( Not to Scale)

D
2:1 2:

1

b

1"/Ft.

-L- STA. 227+50 TO STA. 229+74 LT

b= 5.0Ft.

Min. D= 1.5Ft.

DETAIL AX

Ground

Natural

Slope

Fill

Fla
tte
r4:

1 o
r

D
2:1

( Not to Scale)

SPECIAL CUT DITCH

-Y10END- STA. 21+50 TO STA. 22+05 LT
-Y9FLY- STA. 33+00 TO STA. 37+95 RT

DETAIL AY

Min. D= 2.0Ft.

Ground

Natural Slope

Ditch

Front

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

L=72’, BEG. ELEV=782.9, END ELEV=782.0
-Y4- STA. 23+47 RT, B=4’, S=1.25%
BEG. ELEV=641.5, END ELEV=641.0
-Y10END- 19+00 LT, L=41’, S=1.1%
BEG. ELEV=776.4, END ELEV=776.1

-L- STA. 235+00 RT, L=83’, S=0.30%

DETAIL BA

B= 4.0Ft.

Max. d= 2.0Ft.

Min. D= 2.0Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Geotextile

( Not to Scale)

Flatter

4:1 or

Fla
tte
r4:

1 o
r

-Y9FLY- STA. 40+00 TO 43+00 CL
-L- STA. 220+00 TO STA. 226+00 CL

Point

Shoulder

Point

Shoulder

MEDIAN V DITCH

DETAIL AT

2:1
D

Fla
tte
r4:

1 o
r

d

( Not to Scale)

SPECIAL CUT DITCH

DETAIL NOT USED IN SECTION 2

Slope

Ditch

Front

Ground

Natural

DETAIL AH

Type of Liner= PSRM Max d=1 Ft.

Min. D=1 Ft.

-Y4- STA 80+35
CULVERT INLET/OUTLET DETAILS

-L- STA 296+26
CULVERT INLET/OUTLET DETAILS

( Not to Scale)

2:
12:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

-Y9- STA. 24+00 TO STA. 26+00 LT
-Y9- STA. 15+00 TO STA. 16+50 LT
-Y5- STA. 24+81 TO STA. 29+46 LT

-SERRD3- STA. 19+50 TO STA. 20+49 LT
-L- STA. 353+82 TO STA. 355+00 LT

DETAIL AI

b= 5.0Ft.

B= 4.0Ft.

Min. D= 2.0Ft.

Ground 

Natural

Slope

Fill

( Not to Scale)

BANK STABILIZATION AT PIPE OUTLET

DETAIL BB

Ground
Natural

Ground
Natural

(Variable)
CHANNEL BED

Class I Rip Rap

EXISTING BANK
EX
IST
IN

G 
BANK

M
IN
. 2
:1 

TO
 
TIEMIN. 2:1 TO TIE

-Y9- STA. 60+40 LT, L=35’
-Y9- STA. 16+53 RT, L=48’

-Y9A- STA. 43+05 RT, L=30’ 
-L- STA. 458+10 LT, L=45’
-L- STA. 363+29 RT, L=45’
-L- STA. 356+89 RT, L=45’
-L- STA. 329+80 RT, L=50’
-L- STA. 242+90 RT, L=32’

UNLESS ALL SIGNATURES COMPLETED

DOCUMENT NOT CONSIDERED FINAL

1.0’

1.5
:1

( Not to Scale)

DETAIL AQ

Existing

3’

CLASS I RIP-RAP

N.W.S.

DETAIL NOT USED IN SECTION 2

RW/CA LINE

VARIES

FILL IN POND W/ ROCK PLATING

-Y9RPD- STA. 16+91 RT, L=30’
-Y9RPC- STA. 25+21 LT, L=45’

-Y9- STA. 49+12 RT, L=16’
-Y9- STA. 45+52 LT, L=35’
-Y9- STA. 36+00 LT, L=25’
-Y5- STA. 21+95 RT, L=25’
-Y5- STA. 12+32 RT, L=16’
-Y4- STA. 58+92 LT, L=20’

-SERRD5- STA. 13+85 RT, L=35’
-SERRD3- STA. 20+29 LT, L=24’

-L- STA. 414+35 LT, L=10’
-L- STA. 410+75 LT, L=30’
-L- STA. 346+96 RT, L=25’
-L- STA. 229+60 LT, L=25’

D

( Not to Scale)

B

d

DETAIL AU

Ground

Natural

Ground

Natural

Type of Liner= Class B Rip Rap

2:
1 O

R 
FL

ATT
ER2:1 OR FLATTER

(TYP.)

10’

PLAN VIEW

JURISDICTIONAL STREAM
RIPRAP TRANSITION AT

-SERRD3- STA. 40+88 LT
-Y9- STA. 74+58 LT
-Y9- STA. 60+94 RT
-Y9- STA. 16+65 RT
-Y4- STA. 80+33 RT
-L- STA. 247+56 RT

-L- STA. 252+60 LT & RT

incoming ditch

B will match

D, d, and

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

-Y9RPC- STA. 23+50 TO STA. 29+38 RT
-Y9- STA. 14+50 TO STA. 15+75 RT

-Y4RPA- STA. 13+38 TO STA. 21+50 RT
-Y4- STA. 72+50 TO STA. 74+54 RT

-SERRD3- STA. 37+26 TO STA. 38+85 LT
-L- STA. 365+50 TO STA. 368+00 RT
-L- STA. 363+73 TO STA. 364+50 RT
-L- STA. 353+82 TO STA. 359+50 LT
-L- STA. 274+50 TO STA. 275+00 LT

DETAIL AV

b= 5.0Ft.

B= 4.0Ft.

Max. d= 2.0Ft.

Min. D= 2.0Ft.

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

-Y4RPD- STA. 26+48 TO STA. 31+30 RT
-L- STA. 435+93 TO STA. 439+00 RT

DETAIL AZ

b= 5 Ft.

B= 4 Ft.

Max. d= 1.5Ft.

Min. D= 1.5Ft.

*When B is < 6.0’

Type of Liner= Class I Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

BEG. ELEV=712.5, END ELEV=706.7
-Y9FLY- 12+00 LT, L=60’, S=9.6%
BEG. ELEV=722.0, END ELEV=709.0

-Y9B- STA. 17+20 RT, L=137’, S=9.5%
BEG. ELEV=632.4, END ELEV=629.7

-SR_Q- STA. 13+48.57 LT. L=45’, S=6.0%
L=70’, BEG. ELEV=715.7, END ELEV=709.4

-SERRD1- STA. 11+00, B=4’, S=9.0%
L=70’, BEG. ELEV=709.4, END ELEV=709.1

-SERRD1- STA. 10+00, B=4’, S=0.3%
BEG. ELEV=658.5, END ELEV=655.5
-L- STA. 455+37 RT. L=78’, S=3.8%
BEG. ELEV=735.3, END ELEV=724.3

-L- STA. 354+62 RT, L=80’, S=13.7%

DETAIL AS

B= 4.0Ft.

Max. d= 1.0Ft.

Min. D= 1.0Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0’

Type of Liner= Class I Rip-Rap

Geotextile

Type of Liner= CL B Rip-Rap

CL B Rip-Rap GEOTEXTILE

AA

W 

PLAN VIEW

SECTION A-A

(4’min typ.)

Permanent Soil Reinforcement 
matting (PSRM) 

Seed with native 
grasses at installation.

PREFORMED SCOUR HOLE DETAIL AP

-L- STA. 408+00 LT
-L- STA. 250+20 LT

*NOT TO SCALE

B

FILL SLO
PE

2:12:1

PIPE (d = 15" OR 18")

INFLOW

3/08

W= 4.0Ft.

D= 1.0Ft.

B= 4.0Ft.

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

2:1 2:
1

D

( Not to Scale)

STANDARD ’V’ DITCH

BEG. ELEV=774.3, END ELEV=774.2
-SERRD3- STA. 45+85 LT, L=32’, S=0.32%

BEG. ELEV=786.0, END ELEV=776.8
-SERRD3- STA. 45+85 RT, L=125’, S=7.38%

BEG. ELEV=820.8, END ELEV=820.0
-SR_I- STA. 16+90 RT, L=41’, S=2.0%
BEG. ELEV=746.0, END ELEV=742.2
-L- STA. 247+56 RT, L=80’, S=4.8%

Min. D=1 Ft.

DETAIL AL

Ground

Natural
Ground

Natural

b

2:1
d

D

( Not to Scale)

B

CHANNEL CHANGE

 1"/Ft.

-Y9- STA. 79+06 TO STA. -NC159_SPUR- 12+09 LT, B=4’-11’, CL B, D=2.8’
-Y9- STA. 73+50 TO STA. 76+31 LT, B=4’, CL I, D=3.5’

-Y5- STA. 40+28 TO 41+63 LT, B=4’, GRASS
-Y4RPD- STA. 25+44 TO 26+48 RT, B=5’, GRASS

-Y4- STA. 80+35 TO 80+66 RT, B=3’, CL B, D=3.6’
-SR_Q- 34+19 RT, L=35’, B=4’, CL I, D=3.4’

-L- STA. 237+00 TO STA. 243+00 RT, B=4’, CL B

Ground
Natural

b=5 Ft.

B=VARIES

Max. d=2.0 Ft.

Min. D=2.0 Ft.

Type of Liner= See Below

DETAIL AG

Ground

Natural

Exist. Channel

Fill Slope

Proposed

GEOTEXTILE

BEG. ELEV=716.8, END ELEV=713.8, B=2’
-Y9RPB- STA. 24+45 TO STA. 25+90 LT, L=162’, S=1.8%

BEG. ELEV=722.8, END ELEV=721.8, B-2’
-Y9RPB- STA. 22+00 TO STA. 22+50 LT, L=62’, S=1.6%

BEG. ELEV=707.7, END ELEV=707.6, B=4’
-Y9FLY- STA. 11+54 TO STA. 11+76 LT, L=24’, S=2.0%

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

-Y9- STA. 11+50 TO STA. 15+00 LT
-L- STA. 433+35 TO STA. 434+45 RT

B=6.0’, (W/ 2’ WIDE BERM UP TO ELEV 639.75, 
-L- STA. 433+20 TO STA. 435+00 RT, Min. D=3.5’

-L- STA. 234+25 TO STA. 241+50 LT

DETAIL AW

b= 5.0Ft.

B= 4.0Ft.

Max. d= 2.5Ft.

Min. D= 2.5Ft.

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

PERMANENT CHANNEL EXCAVATION

LOOKING DOWNSTREAM (NTS)

GROUND
NATURAL

WINGWALL WINGWALL

INLET

LENGTH=75’

2
:1
 
(T

Y
P
.)

FAB (TYP.)
W/GEOTEXTILE 
CLASS I RIP RAP

PROJECT.   APPROXIMATE LAG OF NEARBY STRUCTURE IS 802’.

THAT THIS PROJECT WAS DESIGNED WILL BE ADVERSELY IMPACTED BY THIS 

NO UPSTREAM OR DOWNSTREAM STRUCTURES THAT WERE IN PLACE AT THE TIME 

CHANNEL

(TYP.)
STREAMBED
BELOW 
1.0’ BURY

LOOKING DOWNSTREAM (NTS)

GROUND
NATURAL

WINGWALL WINGWALL

OUTLET

LENGTH=60’

2
:1
 
(T

Y
P
.)

FAB (TYP.)
W/GEOTEXTILE 
CLASS II RIP RAP

CHANNEL

(TYP.)
STREAMBED
BELOW 
1.0’ BURY

(TYP.)
EXCAVATION
CHANNEL

(TYP.)
EXCAVATION
CHANNEL

2.5’-4’ 2.5’-4’

TOTAL GEOTEXTILE FAB. = 62 SY
TOTAL CL II RIP RAP = 28 TONS
TOTAL CL I RIP RAP = 35 TONS
TOTAL CHANNEL EXCAVATION = 62 CY

SAND AND GRAVEL, STREAM BANKS SLOUGHING IN SOME AREAS

BED MATERIAL:

LOOKING DOWNSTREAM (NTS)

LENGTH=38’

2
:1

2
:1

OUTLET CHANNEL IMPROVEMENTS

0’-7’
VARIES

W/GEOTEXTILE FAB
CLASS I RIP RAP

CHANNEL
LOW FLOWBENCH

TOP OF FLOODPLAIN

COIR FIBER MATTING

GROUND
NATURAL

BELOW STREAMBED
1.0’ BURY

1.0’ BENCH3
.5
:1

3.5’ 3.5’-6’
VARIES

 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
 
 PERMIT CONDITIONS.
 THE ENGINEER AND MAY BE SUBJECT TO
 MATERIAL IS SUBJECT TO APPROVAL BY
 FLAT SURFACE FOR ANIMAL PASSAGE. NATIVE
 ON TOP TO FILL VOIDS AND PROVIDE A
 BARREL(S), NATIVE MATERIAL SHOULD BE PLACED
 USED TO LINE THE HIGH FLOW CULVERT
 FLOW CULVERT BARREL(S). IF RIP-RAP IS
 THE NATIVE BED MATERIAL IN THE HIGH
 BARREL. RIP-RAP MAY BE USED TO SUPPLEMENT
 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:

LOOKING DOWNSTREAM (NTS)

LENGTH=47’

2
:1

INLET CHANNEL IMPROVEMENTS

2
:1

BELOW STREAMBED
1.0’ BURY

W/GEOTEXTILE FAB
CLASS I RIP RAP

CHANNEL
LOW FLOWBENCH

TOP OF FLOODPLAIN

COIR FIBER MATTING

GROUND
NATURAL

0’-7’
VARIES

1.0’ BENCH3
.5
:1

3.5’ ~3.5’
VARIES

 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
 
 PERMIT CONDITIONS.
 THE ENGINEER AND MAY BE SUBJECT TO
 MATERIAL IS SUBJECT TO APPROVAL BY
 FLAT SURFACE FOR ANIMAL PASSAGE. NATIVE
 ON TOP TO FILL VOIDS AND PROVIDE A
 BARREL(S), NATIVE MATERIAL SHOULD BE PLACED
 USED TO LINE THE HIGH FLOW CULVERT
 FLOW CULVERT BARREL(S). IF RIP-RAP IS
 THE NATIVE BED MATERIAL IN THE HIGH
 BARREL. RIP-RAP MAY BE USED TO SUPPLEMENT
 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
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DB 1775 PG 1159) WILL BE AFFECTED BY THE INCREASE IN BASE FLOOD ELEVATION.
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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)

1A -DR- 13+32 - 14+56 4' X 4' RCBC, L=70', SB-AA      0.03 < 0.01 211 10  

1B -L- 7+80 SCOUR STABILIZATION, SB-AA < 0.01 < 0.01 26 12  

2 -FLY- 13+02 - 48" RCP, L=251', SD-AA; TOTAL: PA-AA, WYZ-AA, WXX-AA 0.12     1.15 < 0.01 472 11  

 -SR1- 16+47 BANK STABILIZATION, SD-AA      < 0.01  51   

3 -SR1- 18+44 - 19+30 36" CSP, L=153', SAA-AA, WB-AA    < 0.01 0.03 0.02 < 0.01 205 14  

4A -Y- 15+96 - 16+08 36" CSP, L=32', SE-AA      < 0.01 < 0.01 69 10  

4B -LPD- 11+21 - 13+06 42" RCP, L=169', SE-AA      0.04  394   

  BANK STABILIZATION, SE-AA      < 0.01 < 0.01 42 20  

4C -FLY- 32+99 - 37+12 54" RCP, L=496', SE-AA      0.07 < 0.01 759 20  

  BANK STABILIZATION, SE-AA      < 0.01  36   

4D -L- 62+82 - 63+15 BANK STABILIZATION, SE-AA      < 0.01 < 0.01 11 21  

4E -L- 64+72 - 70+83 FILL, SE-AA      0.07 < 0.01 753 10  

5 -Y- 13+18 - 16+08 FILL, SM-AA      0.01 < 0.01 258 25  

6A -LPD- 28+45 - 36" RCP L=328', SZZ-AA, WUU-AA 0.33   0.02  0.02 < 0.01 424 10  

 -FLY- 42+22 BANK STABILIZATION, SZZ-AA      < 0.01  34   

6B -L- 62+21 - 63+23 FILL, SZZ-AA      0.01 < 0.01 111 20  

6C -L- 63+77 - 64+68 FILL, SZZ-AA      < 0.01 < 0.01 82 10  

7 -RPA- 24+13 -L- 71+29 2 @ 8' X 8' RCBC L=601', SG-AA      0.26 < 0.01 1330 20  

  BANK STABILIZATION, SG-AA      < 0.01  24   

18A -Y- 29+31 - 29+45 FILL, SH-AA      < 0.01 < 0.01 42 10  

18B -FLY- 45+56 - 45+81 36" RCP L=253, SH-AA      0.02 < 0.01 270 12  

  BANK STABILIZATION, SH-AA      < 0.01  36   

18C -RPA- 22+46 - 22+81 FILL, SH-AA      < 0.01 < 0.01 71 10  

19 -YRT- 13+79 - 16+14 FILL, SK-AA; TOTAL: WD-AA < 0.01     0.06 < 0.01 312 20  

20 -Y- 57+91 - 59+37 FILL, TOTAL: WE-AA 0.07          

TOTALS*: 0.51   0.02 0.03 1.81 0.03 6021 264 0

*Rounded totals are sum of actual impacts

NOTES:
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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)

48 -Y5- 38+67 - 41+84 3 @ 10' X 7' RCBC L=160', WXX-B, SAA-B 0.96  0.09 0.17  0.05 < 0.01 340 15  

49 -Y5- 40+06 - 40+85 FILL, SWW-B      0.01 < 0.01 100 10  

50 -Y9A- 43+05 BANK STABILIZATION, SKK-D      < 0.01 < 0.01 36 20  

51 -Y9- 10+00 - 12+61 DRAIN POND; TOTAL: PA-D      1.18     

52 -Y9- 14+39 - 17+02 48" RCP L=313', SH-D      0.03  404   

  BANK STABILIZATION, SH-D, WZZ-D    < 0.01  < 0.01 < 0.01 38 15  

53 -Y9- 28+19 - 29+83 2 @ 10' X 14' RCBC L=138', SG-D      0.09 < 0.01 291 21  

  BANK STABILIZATION, SG-D      0.01  36   

54A -Y9- 53+24 - 53+40 FILL; TOTAL: WD-D 0.02          

54B -Y9- 53+24 - 53+40 ROW; TOTAL: WE-D 0.02          

55 -Y9- 60+09 - 61+01 36" RCP L=104', 42" RCP L=140', SF-D      0.02  319   

  BANK STABILIZATION, SF-D      < 0.01 < 0.01 82 21  

56A -Y9- 72+52 - 76+35 6' X 7' RCBC L=170', SC/SD-D      0.06 < 0.01 810 21  

56B -Y9- 78+92 - 79+23 DITCH, SC/SD-D      < 0.01 < 0.01 20 10  

56C -Y9RAB- 80+53 - 81+03 PIPE REMOVAL, SC/SD-D      < 0.01  49   

56D -NC159- 11+77 - 12+24 DITCH, SC/SD-D      < 0.01 < 0.01 42 10  

104 -Y9RPB- 22+00 - 26+00 FILL, SPP-B      0.02 < 0.01 345 49  

             

             

             

             

             

             

             

TOTALS*: 1.00  0.09 0.17  1.51 0.02 2912 193 0

*Rounded totals are sum of actual impacts

NOTES:
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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)

84 -L- 669+26 RT FILL, DIVERSION DITCH; TOTAL: WK-C < 0.01  < 0.01        

85 -L- 670+00 60" RCP L=207', FILL, SX-C, WL-C 0.05   0.02  0.02 < 0.01 278 44  

  BANK STABILIZATION, SX-C      < 0.01 < 0.01 40 57  

86 -Y17FLY- 22+13 2 @ 10' X 8' RCBC L=289', SNN-C; TOTAL: WZ-C 0.03     0.06 0.03 341 120  

  BANK STABILIZATION, SNN-C      0.02  120   

87 -Y17RPD- 30+09 1 @ 6' X 7' RCBC L=79', SCC-C      < 0.01 < 0.01 81 66  

  BANK STABILIZATION, SCC-C      < 0.01  65   

  UTILITY INSTALLATION, WY-C     0.10 < 0.01 < 0.01 19 22  

             

88

-Y17RPDA- 25+91 - 

26+95  RT FILL & CUT, WAA-C 0.12  0.02 0.07       

89 -ESR5- 15+50 BRIDGE REMOVAL, SNN-C       < 0.01  31  

  BANK STABILIZATION, SNN-C      0.02  57   

90 -Y17- 41+00 LT TAIL DITCH BANK STABILIZATION, SNN-C; TOTAL: WV-C < 0.01      0.02 20 32  

91 -Y17- 44+57 LT TAIL DITCH BANK STABILIZATION, SNN-C      < 0.01 < 0.01 13 23  

92 -Y17- 44+57 LT TAIL DITCH & BORE HOLE, WTA-C  0.03 0.03  0.02      

 -Y17- 44+90 LT RIP-RAP PAD, WTA-C < 0.01          

 -Y17- 44+08 - 47+64 LT UTILITY INSTALLATION, WTA-C  1.13         

93 -Y17- 42+00 RT RIP-RAP PAD, WW-C < 0.01          

 -Y17- 40+81 - 44+82 RT UTILITY INSTALLATION, WW-C  0.85  0.03       

 -Y17- 44+57 RT TAIL DITCH AND BERM, WW-C 0.02  0.02  < 0.01      

94 -Y17FLY- 46+76 2 @ 12' X 8' RCBC L=96', SNN-C      0.02 0.03 98 105  

  BANK STABILIZATION, SNN-C      0.02  80   

95 -Y17FLY- 49+00 RT FILL, WTA-C < 0.01          

96  -SR6-  15+40 LT 24" RCP L=83', TAIL DITCH, SMM-C      < 0.01 < 0.01 124 18  

TOTALS*: 0.27 2.01 0.08 0.12 0.13 0.22 0.15 1336 518 0

*Rounded totals are sum of actual impacts

NOTES:

Revised 2013 10 24 SHEET                 255 OF 257

SITE 95 ONLY INCLUDES PERMANENT FILL AT STA. 49+00 -Y17FLY- RT

 

 

 

 

 

                                                          WETLAND PERMIT IMPACT SUMMARY

WETLAND IMPACTS SURFACE WATER IMPACTS

RANDOLPH COUNTY

R-2536

34450.3.S1

NC DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

MAY 26, 2016

Revised 05/16/2017



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)

0.51   0.02 0.03 1.81 0.03 6021 264

0.66   0.03  0.62 0.19 5500 247

0.68 0.18 < 0.01 0.31  1.28 0.02 6694 270

1.63  0.03 0.16  2.47 0.02 3102 250

1.00  0.09 0.17  1.51 0.02 2912 193

0.17     3.11 0.20 3189 627

0.42  0.05 0.02  3.01 0.09 2514 329

0.27 2.01 0.08 0.12 0.13 0.22 0.15 1336 518

0.01   0.01  0.07 0.07 474 131

5.35 2.19 0.25 0.84 0.16 14.10 0.79 31741 2829

*Rounded totals are the sum of actual impacts

SHEET 257 OF 257

JANUARY 2016

RANDOLPH

Revised 05/16/2017

NC DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

R-2536

                                                                     WETLAND PERMIT IMPACT SUMMARY - PROJECT TOTALS

SURFACE WATER IMPACTSWETLAND IMPACTS

PROJECT TOTAL:

SUBTOTAL SECTION 1 PERMIT SHEET 248

SUBTOTAL SECTION 1 PERMIT SHEET 249

SUBTOTAL SECTION 2 PERMIT SHEET 250

SUBTOTAL SECTION 2 PERMIT SHEET 251

SUBTOTAL SECTION 2 PERMIT SHEET 252

SUBTOTAL SECTION 3 PERMIT SHEET 253

SUBTOTAL SECTION 3 PERMIT SHEET 254

SUBTOTAL SECTION 3 PERMIT SHEET 255

SUBTOTAL SECTION 3 PERMIT SHEET 256

34450.3.S1


