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PROJECT COMMITMENTS 
 

T.I.P. Project No R-2536 

US 64 Improvements 

Randolph County 

Federal Aid Project No. NHF-64(19) 

W.B.S. No. 34450.1.1 
 

COMMITMENTS FROM PROJECT DEVELOPMENT AND DESIGN 
 

All commitments developed during the project development and design phase have been 

incorporated into the design.  Current status, changes, or additions to the project 

commitments as shown in the environmental document for the project are listed below. 

 

In addition to the Section 404 Individual Permit (IP) Special Conditions, State 

Stormwater Permit, Section 401 Water Quality Certification (WQC) Conditions, 

Regional Conditions, NCDOT’s Guidelines for Best Management Practices for 

Protection of Surface Waters, NCDOT’s Guidelines for Best Management Practices for 

Bridge Demolition and Removal, and General Certification Conditions, the following 

special commitments were agreed to by the NCDOT: 

 

Drainage and hydrological studies will be conducted to identify and design major 

drainage structures. 

 

Geotechnical investigations will be conducted to recommend techniques and 

materials to overcome any soil limitations along the selected alternative. 

 

The provision of service roads to specific properties will be determined, as 

needed, during the property acquisition phase through contact and negotiations 

with property owners. 

 

A search for geodetic control monuments will be conducted during development 

of the project’s construction plans. 

 

Preparation of an erosion control plan incorporating the NCDOT’s Best 

Management Practices for Protection of Surface Waters. 

 

Coordination with municipalities and public utilities for relocation and 

reconfiguration of utility systems will be conducted. 

 

The Relocation Assistance Program will be implemented. 

 

Approval of all required permits and certifications as outlined in Section 4.11, 

pages 4-70 and 4-71 of the DEIS will be obtained prior to construction. 
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Action:  All above are standard NCDOT Project Commitments. 

Project Development & Environmental Analysis Unit, Division 8 

Follow-up surveys to determine suitable habitat for Schweinitz’s suflower within the 

Preferred Alternative construction limits will be conducted during the appropriate 

flowering season within two (2) years prior to project construction.  If a population of the 

species is found, the NCDOT will enter into Section 7 consultation with the US Fish and 

Wildlife Service. 

Action:  Surveys for Schweinitz’s sunflower were completed in the project 

study area on September 29, 2011, and on September 11, 13, and  

23 in 2013 and September 17, 2014.  Surveys were updated on 

September 15, 2015.  Surveys of additional service roads added 

during project development were surveyed, with USFWS consent, 

on March 5 and 7, 2016.  No populations of Schweinitz’s 

sunflower were discovered in the project study area. 

The Mitigation Plan for jurisdictional impacts to streams and wetlands will be developed 

by the NCDOT during the Section 404/Section 401 permit application processes.  As 

required by the NEPA process and the ACOE/EPA Section 404 B1 Guidelines, to offset 

potential wetland and stream impacts, NCDOT will investigate the potential for on-site 

mitigation.  Once on-site opportunities are exhausted, compensatory mitigation will be 

provided by the NCDENR Ecosystem Enhancement Program pursuant to the tri-party 

Memorandum of Agreement between USACE, NCDENR, and NCDOT (July 2003). 

Action:  NCDEQ Division of Mitigation Services has issued acceptance 
letters for providing compensatory mitigation.

The NCDOT will coordinate with the City of Asheboro regarding the proposed greenway 

crossing at Vestal Creek which is part of the proposed Zoo Greenway from the Asheboro 

YMCA to the NC Zoological Park.  Cooridination will be conducted to ensure that the 

design plans for the bypass will accommodate the greenway. 

Action:  Based on the City of Asheboro’s greenway plan, the proposed  

structures at both Little River and Vestal Creek will be designed to 

accommodate a future 15-foot greenway underneath the structure. 

The NCDOT committed to maintaining trees along the southeast edge of the historic 

Cox-Brown Farm property and extending a tree line along a new ramp and right-of-way 

line, to visually shield the historic property from the view of bypass Alternatives 1, 2, 13, 

and 14. 
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Action:  Alternative 29 was selected as the Preferred Alternative.  It is  

located nearly one mile south of the Cox-Brown Farm.  None of 

the trees on the farm or in the adjacent wooded tract will be 

affected by the project.  Therefore, selection of Alternative 29 

fulfills this project commitment. 

 

Anoise attenuation barrier was determined to be reasonable and feasible at the residential 

area along Twelve Tree Road adjacent to the US 220 Bypass.  A final decision on the 

installation of noise abatement measures will be made upon completion of the final 

roadway design and design public hearing for the project. 

 

 Action:  Design noise report was completed April 29, 2014; a noise wall  

barrier along Twelve Tree Road adjacent to US 220 Bypass will be 

incorporated in the roadway design plans. 

 

As stipulated in a triparty Memorandum of Agreement (MOA) between the NCDOT, the 

FHWA, and the HPO, Data Recovery Plans will be prepared for archaeological sites 

31RD1398, 31RD1399, and 31RD1426/1426** (** denotes historic component) and 

submitted to the State Historic Preservation Office for review.  The NCDOT will ensure 

that each Data Recovery Plan is implemented after right-of-way is acquired or once right-

of-entry is secured from property owners and prior to construction activities within the 

site locations.  The NCDOT will abide by all other stipulations pertaining to the data 

recovery efforts listed in the MOA signed by the NCDOT on June 26, 2006. 

 

Action:  Draft Data Recovery Plans are complete and ready for submittal  

to the State Historic Preservation Office (SHPO) for review and 

approval.  NCDOT will ensure that each Data Recovery Plan is 

implemented after right-of-way is acquired or once right-of-entry 

is secured from property owners and prior to construction 

activities within the site locations.  A new MOA was executed on 

January 20, 2012 containing the same seven stipulations of the 

original MOA from 2006, but removing the expiration date. 

 

The proposed crossing of North Prong of Richland Creek by the Zoo Connector (new 

location alignment) will use a double barrel 14’x10’ reinforced concrete box culvert 

(RCBC), which is equal in size to the adjacent downstream culverts conveyed under 

existing NC 159 for the North prong of Richland Creek.  The box culvert will be used in 

lieu of the originally proposed bridge, as discussed at the February 18, 2015 Merger 

Meeting. 

 

 Action:  This commitment has been fulfilled and included in the current  

design. 
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Roadway Design Unit, Division 8, and Roadside Environmental Unit, NES 

 

 

To avoid downstream impacts to the Cape Fear Shiner due to sedimentation, in-stream 

construction in all tributaries of the Deep River, including Richland, Vestal, Squirrel, 

Gabriel’s Creeks, Tantraugh Branch, and their tributaries should be avoided to the extent 

practicable.  Where in-stream construction is unavoidable, the following measures will be 

implemented to ensure protection for all aquatic resources occurring downstream: 

 

1. Installation of in-stream silt curtains weighted at the bottom, and stringent 

bank erosion control; 

2. If tree removal is required, stumps and roots should remain intact for bank 

stabilization; 

3. In-stream construction activities will be initiated only during low flow 

conditions that permit the effective deployment of the silt curtains; and, 

4. In-stream construction activities will be avoided during the Cape Fear Shiner 

spawning period (between April 1 and June 30). 

 

Action: The U.S. Fish and Wildlife Service issued concurrence that this 

project will have No Effect on any Cape Fear Shiner populations 

in a letter dated October 22, 2013 based on a lack of suitable 

habitat.  Additionally, the U.S. Fish and Wildlife Service in 2014 

indicated that coordination with them on the Cape Fear Shiner is 

no longer required. 

 

Two wildlife crossings, 30-feet in width, will be constructed under each of the dual 

bridges proposed over Little River, Vestal Creek, and North Prong Richland Creek.  

Appropriate fencing will be constructed to direct wildlife to the crossings. 

 

Action: The bridges on the US 64 Bypass over Little River and Vestal 

Creek shall be of sufficient length and span arrangement to span 

the waterway and provide 60-feet on the west side of both 

waterways from the top of the bank to the toe of fill slope and 

provide 30-feet on the east side of both waterways from the top of 

the bank to the toe of fill slope.  On each side of both waterways, 

30-feet shall be provided for wildlife passage.  The additional 30-

feet on the west side of both waterways provide a 15-foot buffer 

between the 30-feet wildlife passage and a future 15-foot 

greenway.  The minimum vertical clearance for both bridges shall 

be 10 feet above the existing natural ground surface.  Fencing will 

not be required; however standard Right-of-Way fencing may be 

used per NCDOT policy.  Wildlife crossing are no longer included 

at North Prong Richland Creek. 
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Roadway Design Unit, Roadside Environmental Unit, and Structures Design Unit 

 

The NCDOT will continue to work with the North Carolina Zoological Park to ensure the 

Zoo Connector and associated structures are designed to contribute aesthetically to the 

entrance to the North Carolina Zoological Park. 

 

Action: This coordination will be conducted during the final design and 

construction by the NCDOT.  

 

 

 

COMMITMENTS FROM PERMITTING 

 
Division 8, Structures Design Unit, Hydraulics Unit 

 

404 Condition #16: 

A.  Unless otherwise requested in the applicant’s application and depicted on the 

approved work plans, for perennial streams, culverts greater than 48 inches in diameter 

will be buried at least one foot below the bed of the stream. For perennial streams, 

culverts 48 inches in diameter and less shall be buried or placed on the stream bed as 

practicable and appropriate to maintain aquatic passage, and every effort shall be made to 

maintain existing channel slope. The bottom of the culvert must be placed at a depth 

below the natural stream bottom to provide for passage during drought or low flow 

conditions. Destabilizing the channel and head cutting upstream should be considered in 

the placement of the culvert. Culverts do not need to be buried if they meet any of the 

following three (3) criteria: 

  

1. The pipe or culvert is 250 feet in length or greater. 

2. The pipe or culvert is installed on a greater than 3%.  

3. If the stream is intermittent. 

 

B.  Measures will be included in the construction/installation that will promote the safe 

passage of fish and other aquatic organisms. The dimension, pattern, and profile of the 

stream above and below a pipe or culvert should not be modified by widening the stream 

channel or by reducing the depth of the stream in connection with the construction 

activity. The width, height, and gradient of a proposed opening should be such as to pass 

the average historical low flow and spring flow without adversely altering flow velocity. 

Spring flow should be determined from gauge data, if available. In the absence of such 

data, bankfull flow can be used as a comparable level. 

 

Human Environment Unit 

 

404 Condition #21: 

The Permittee shall fully implement the Memorandum of Agreement between the 

Permittee, the North Carolina State Historic Preservation Officer and The Federal 
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Highway Administration, dated January 20, 2012, which is incorporated herein by 

reference. Additional archaeological surveys will be conducted at locations resulting 

from refinements in design that were not included in the original 2006 archaeological 

survey Area of Potential Effects (APE). The NCDOT Archaeology Group will work in 

consultation with HPO and OSA to identify any NRHP-eligible resources within the 

updated APE and document the potential for adverse effects. If any additional NRHP-

eligible sites will be adversely effected and cannot be avoided, the NCDOT Archaeology 

Group will also develop a Data Recovery Plan to mitigate adverse effects due to the 

design modifications. If needed, the NCDOT Archaeology Group will coordinate with 

FHWA, HPO, and OSA to discuss a potential amendment to the January 20, 2012 

Memorandum of Agreement (MOA) to address any newly-identified NRHP-eligible 

archaeological sites adversely effected by the design modifications. In addition, the Data 

Recovery Plan/or archaeological site 31RD1398 will be updated to reflect the design 

modification for Staleys Farm Road (Site 6), if needed The NCDOT will ensure that each 

Data Recovery Plan is implemented after right-of-way is acquired or once right-of-entry 

is secured from property owners and prior to construction activities within the site 

locations. The NCDOT will abide by all other stipulations pertaining to the data recovery 

efforts listed in the MOA signed by the NCDOT on January 20, 2012.  

 

Division 8, Roadside Environmental Unit, Natural Environment Unit 

 

401 Condition #17: 

Due to the possibility that compaction and/or other site alterations might prevent the 

temporary wetland impact area from re-attaining jurisdictional wetland status; the 

permittee shall provide an update on the wetland areas temporarily impacted at Sites 25, 

92, and 93.  This update shall be conducted two growing seasons after completion of the 

work and shall consist of photographs and a brief report on the progress of the areas in re-

attaining wetland jurisdictional status.  Upon submission of this update to the NCDWR, 

the permittee shall schedule an agency field meeting with the NCDWR to determine if 

the wetland areas temporarily impacted by this project have re-attained jurisdictional 

wetland status.  If the wetland areas temporarily impacted by this project have not re-

attained jurisdictional wetland status, the NCDWR shall determine if compensatory 

wetland mitigation is required. 
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TIP Number: Date:

Phone: Phone:
Email: Email:

County(ies):
CAMA County?

Yes

Design/Future: Year: 2040 Existing: Year:

Aquatic T&E Species? Yes Comments:

No N/A
N/A

Wetlands within Project Limits?

NoneSupplemental Classification:  

Agriculture, Residential, Commercial

UT to Back Creek

Cape Fear

13-2-3-3-3-(1.5)

9.2

2.5 Miles
Project Description

Proposed Project

Yadkin-Pee DeeRiver Basin(s):  
City/Town:

71.6
Typical Cross Section Description:       

Surrounding Land Use:    

General Project Narrative:
(Description of Minimization of Water 
Quality Impacts)

No

mslauffer@ncdot.gov

Raleigh, NC 27699-1590

Address:

12/15/2015

RandolphAsheboro

Matthew Lauffer, P.E.

1590 Mail Service Center

WBS Element:

New LocationWBS Element:
Asheboro Bypass Constructors, LLC/ RK&K: Jeff Meador, PENCDOT Contact:

919-707-6703

Raleigh, NC 27609

Contractor / Designer:

919-878-9560

900 Ridgefield Drive, Suite 350

North Carolina Department of Transportation

Highway Stormwater Program
    STORMWATER MANAGEMENT PLAN

    FOR NCDOT PROJECTS

Project Type:

NCDOT Hydraulics Unit Address:

General Project Information
R-2536 Section 1A34450.3.S1

Impairments:
Other Stream Classification: 

Primary Classification:  

Project Built-Upon Area (ac.)

The North Carolina Department of Transportation (NCDOT) has proposed to construct a bypass for US 64 in Asheboro, NC.  There is one proposed major structure involved 
with the construction of design section 1A.  The proposed structure, on Cable Creek, is a 2@8'x8' Reinforced Concrete Box Culvert (RCBC). The culvert will be buried 1' below 
the channel to allow for aquatic passage.  One of the two barrels has a high flow sill to restrict normal flow to just one barrel of the culvert.  The width of the barrel carrying 
normal stream flow matches the existing channel width at this location.  The structures has been designed to have as little environmental and surface water impacts as possible. 
Channel improvements were made for the proposed box culvert designs. Excavation was kept to a minimum and proposed stream channels were tied into the existing stream 
with as little impact as possible. Where excavation is necessary, coir fiber matting and rip-rap were utilized for bank stabilization in an attempt to reduce sediment transport and 
streambank erosion. Velocities at jurisdictional features are nonerosive.  All of design section 1a is within the Yadkin River Basin.

N/ABuffer Rules in Effect:SB-AA

12,600

Grassed ditch median with 6:1 side slopes. 4 paved lanes (total 48' wide) 12' shoulder on 
each side (15' with guardrail), 4' paved. Varying fill and cut slopes (see project XSC's for 
detailed information).

Waterbody Information

2015

NCDWR Stream Index No.:

NRTR Stream ID:

Annual Avg Daily Traffic (veh/hr/day):

Existing Site
Project Length (lin. miles or feet):        

ac.

Surface Water Body (1):  
Class CNCDWR Surface Water Classification for Water Body

ac.
US 64 (beg. to end):  2 lanes (total 24' wide), 4-10' shoulders (13' with guardrail), (11' 
with guardrail), 2' paved.

18,800

jmeador@rkk.com

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A
Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 

General Project Narrative)(If yes, provide justification in the General Project Narrative)
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Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? Yes Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A (If yes, provide justification in the General Project Narrative)

(If yes, provide justification in the General Project Narrative)
(If yes, describe in the General Project Narrative; if no, justify in the 

General Project Narrative)

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A
Deck Drains Discharge Over Water Body?

(If yes, provide justification in the General Project Narrative)

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A
Deck Drains Discharge Over Water Body?

UT to Cable Creek

NCDWR Surface Water Classification for Water Body

(If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Deck Drains Discharge Over Water Body?

NCDWR Surface Water Classification for Water Body

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Surface Water Body (3):       

None

NRTR Stream ID:

Impairments:
Other Stream Classification: 

Supplemental Classification:  

Class C

13-2-3-3-3

None
Primary Classification:  

(If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)

Surface Water Body (5):       UT to Cable Creek NCDWR Stream Index No.: 13-2-3-3-3

(If yes, provide justification in the General Project Narrative)

NCDWR Stream Index No.:
Primary Classification:  

SE-AA Buffer Rules in Effect: N/A

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C

Other Stream Classification: 
None

NRTR Stream ID:

Impairments:

SM-AA Buffer Rules in Effect:

SD-AA

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Supplemental Classification:  

Supplemental Classification:  

Other Stream Classification: 

Other Stream Classification: 
Impairments:

NRTR Stream ID:

Class CPrimary Classification:  NCDWR Surface Water Classification for Water Body
Supplemental Classification:  

UT to Cable Creek NCDWR Stream Index No.: 13-2-3-3-3

13-2-3-3-3

None

UT to Cable Creek NCDWR Stream Index No.:
Additional Waterbody Information

Buffer Rules in Effect: N/A

SAA-AA Buffer Rules in Effect: N/A

WBS Element:

Surface Water Body (2):       

(If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)

Deck Drains Discharge Over Water Body?
(If yes, provide justification in the General Project Narrative)

NRTR Stream ID:

Surface Water Body (4):       
Class C

Impairments:

N/A
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Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

WBS Element:

Additional Waterbody Information
Surface Water Body (6):       UT to Cable Creek NCDWR Stream Index No.: 13-2-3-3-3

Supplemental Classification:  None
Primary Classification:  Class C

Other Stream Classification: 

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments:

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (7):       Cable Creek NCDWR Stream Index No.: 13-2-3-3-3

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C
Supplemental Classification:  None

Other Stream Classification: 

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments:

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (8):       UT to Cable Creek NCDWR Stream Index No.: 13-2-3-3-3

Supplemental Classification:  None
NCDWR Surface Water Classification for Water Body Primary Classification:  Class C

Other Stream Classification: 

13-2-3-3-3

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments:

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (9):       UT to Cable Creek NCDWR Stream Index No.:

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C
Supplemental Classification:  None

Other Stream Classification: 

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments:

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

SZZ-AA Buffer Rules in Effect: N/A

NCDWR Surface Water Classification for Water Body

SG-AA Buffer Rules in Effect: N/A

SH-AA Buffer Rules in Effect: N/A

SK-AA Buffer Rules in Effect: N/A
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TIP Number: Date:

Phone: Phone:
Email: Email:

County(ies):
CAMA County?

Yes

Design/Future: Year: 2040 Existing: Year:

Aquatic T&E Species? Yes Comments:

No N/A
N/A

N/A
Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 

General Project Narrative)(If yes, provide justification in the General Project Narrative)

ac.
NC 49 (beg. to 64+55): shoulder section, 4 lanes (total 48' wide), 10' shoulders (13' 
with guardrail), 4' paved.  NC 49 (64+55 to end): curb and gutter section, 4 lanes (total 
48' wide), 10' grass berms. Old NC 49: shoulder section, 2 lanes (total 24' wide), 8' 
shoulders (11' with guardrail), 2' paved.

18,800

jmeador@rkk.com

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer?
NRTR Stream ID:

Annual Avg Daily Traffic (veh/hr/day):

Existing Site
Project Length (lin. miles or feet):        

ac.

Surface Water Body (1):  
Class CNCDWR Surface Water Classification for Water Body

N/ABuffer Rules in Effect:SJ-AA

12,600

Grassed ditch median with 6:1 side slopes. 4 paved lanes (total 48' wide) 12' shoulder on 
each side (15' with guardrail), 4' paved. Varying fill and cut slopes (see project XSC's for 
detailed information).

Waterbody Information

2015

NCDWR Stream Index No.:

34450.3.S1

Impairments:
Other Stream Classification: 

Primary Classification:  

Project Built-Upon Area (ac.)

The North Carolina Department of Transportation (NCDOT) has proposed to construct a bypass for US 64 in Asheboro, NC.  There are two proposed major structures involved 
with the construction of design section 1B.  The first proposed structure, on Taylor's Creek, is a 2@8'x8' Reinforced Concrete Box Culvert (RCBC). The culvert will be buried 1' 
below the channel to allow for aquatic passage.  One of the two barrels has a high flow sill to restrict normal flow to just one barrel of the culvert.  The width of the barrel carrying 
normal stream flow matches the existing channel width at this location.  The second structure is also on Taylor's Creek and is an extension of an existing 6'x5' RCBC on both the 
upstream and downstream side.  The proposed culvert extensions will not be buried below the stream bed since the existing culvert is not burried. Taylor's Creek is not included 
in a FEMA study in the vicinity of the project.  These structures have been designed to have as little environmental and surface water impacts as possible. Channel 
improvements were made for the proposed box culvert designs. Excavation was kept to a minimum and proposed stream channels were tied into the existing stream with as 
little impact as possible. Where excavation is necessary, coir fiber matting and rip-rap were utilized for bank stabilization in an attempt to reduce sediment transport and 
streambank erosion. Velocities at jurisdictional features are nonerosive.  All of design section 1B is within the Yadkin River Basin.

900 Ridgefield Drive, Suite 350

North Carolina Department of Transportation

Highway Stormwater Program
    STORMWATER MANAGEMENT PLAN

    FOR NCDOT PROJECTS

Project Type:

NCDOT Hydraulics Unit Address:

General Project Information
R-2536 Section 1B

WBS Element:

New LocationWBS Element:
Asheboro Bypass Constructors, LLC/ RK&K: Jeff Meador, PENCDOT Contact:

919-707-6703

Raleigh, NC 27609

Contractor / Designer:

919-878-9560
mslauffer@ncdot.gov

Raleigh, NC 27699-1590

Address:

11/10/2015

RandolphAsheboro

Matthew Lauffer, P.E.

1590 Mail Service Center

River Basin(s):  
City/Town:

42.5
Typical Cross Section Description:       

Surrounding Land Use:    

General Project Narrative:
(Description of Minimization of Water 
Quality Impacts)

No

Agriculture, Residential, Commercial

UT to Taylors Creek

Cape Fear

13-2-3-5

6.5

2.5 Miles
Project Description

Proposed Project

Yadkin-Pee Dee

Supplemental Classification:  None

Wetlands within Project Limits?
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Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? Yes Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

N/A

(If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)

Deck Drains Discharge Over Water Body?
(If yes, provide justification in the General Project Narrative)

NRTR Stream ID:

Surface Water Body (4):       
Class C

Impairments:

SM-AB Buffer Rules in Effect: N/A

WBS Element:

Surface Water Body (2):       

Buffer Rules in Effect: N/A

Additional Waterbody Information
UT to Taylors Creek NCDWR Stream Index No.:

Taylors Creek NCDWR Stream Index No.: 13-2-3-5

13-2-3-5

None

NRTR Stream ID:

Class CPrimary Classification:  NCDWR Surface Water Classification for Water Body
Supplemental Classification:  

Other Stream Classification: 
Impairments:

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Supplemental Classification:  

Supplemental Classification:  

Other Stream Classification: 

Si-AA/SO-AB

None

NRTR Stream ID:

Impairments:

SK-AB Buffer Rules in Effect:

Other Stream Classification: 

SL-AB Buffer Rules in Effect: N/A

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C

(If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)

Surface Water Body (5):       UT to Taylors Creek NCDWR Stream Index No.: 13-2-3-5

(If yes, provide justification in the General Project Narrative)

NCDWR Stream Index No.:
Primary Classification:  

Other Stream Classification: 

Supplemental Classification:  

Class C

13-2-3-5

None
Primary Classification:  

NRTR Stream ID:

Impairments:

Surface Water Body (3):       

None

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

UT to Taylors Creek

NCDWR Surface Water Classification for Water Body

(If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Deck Drains Discharge Over Water Body?

NCDWR Surface Water Classification for Water Body

(If yes, provide justification in the General Project Narrative)

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A
Deck Drains Discharge Over Water Body?

(If yes, provide justification in the General Project Narrative)
(If yes, provide justification in the General Project Narrative)

(If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A
Deck Drains Discharge Over Water Body?
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Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

SH-AB Buffer Rules in Effect: N/A

SJ-AB Buffer Rules in Effect: N/A

SF-AB Buffer Rules in Effect: N/A

SI-AB Buffer Rules in Effect: N/A

NCDWR Surface Water Classification for Water Body

(If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Dissipator Pads Provided in Buffer? N/A

Impairments:

Deck Drains Discharge Over Water Body?

Other Stream Classification: 

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer?

None

NCDWR Stream Index No.:

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C
Supplemental Classification:  

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (9):       UT to Taylors Creek 13-2-3-5

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments:

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C

Other Stream Classification: 
Supplemental Classification:  None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (8):       UT to Taylors Creek NCDWR Stream Index No.: 13-2-3-5

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments:
Other Stream Classification: 

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C
Supplemental Classification:  None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (7):       UT to Taylors Creek NCDWR Stream Index No.: 13-2-3-5

Dissipator Pads Provided in Buffer? N/A

Impairments:
Other Stream Classification: 

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer?

Supplemental Classification:  None
Primary Classification:  Class C

Additional Waterbody Information
Surface Water Body (6):       UT to Taylors Creek NCDWR Stream Index No.: 13-2-3-5

WBS Element:
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TIP Number: Date:

Phone: Phone:
Email: Email:

County(ies):
CAMA County?

Yes

Design/Future: Year: 2040 Existing: Year:

Aquatic T&E Species? No Comments:

No N/A
N/A

Wetlands within Project Limits?

NoneSupplemental Classification:  

Agriculture, Residential, Commercial

UT to Little River

Cape Fear

13-25-(1)

19.3

4.8 Miles
Project Description

Proposed Project

Yadkin-Pee DeeRiver Basin(s):  
City/Town:

110.2
Typical Cross Section Description:       

Surrounding Land Use:    

General Project Narrative:
(Description of Minimization of Water 
Quality Impacts)

No

mslauffer@ncdot.gov

Raleigh, NC 27699-1590

Address:

12/3/2015

RandolphAsheboro

Matthew Lauffer, P.E.

1590 Mail Service Center

WBS Element:

New LocationWBS Element:
Asheboro Bypass Constructors, LLC/ RK&K: Matt Cook, PENCDOT Contact:

919-707-6703

Raleigh, NC 27609

Contractor / Designer:

919-878-9560

900 Ridgefield Drive, Suite 350

North Carolina Department of Transportation

Highway Stormwater Program
    STORMWATER MANAGEMENT PLAN

    FOR NCDOT PROJECTS

Project Type:

NCDOT Hydraulics Unit Address:

General Project Information
R-2536 Section 234450.3.S2

Impairments:
Other Stream Classification: 

Primary Classification:  

Project Built-Upon Area (ac.)

The North Carolina Department of Transportation (NCDOT) has proposed to construct a bypass for US 64 in Asheboro, NC.  There are 9 proposed major structures and two 
proposed stormwater ponds involved with the construction of design section 2.   The first proposed structure (B6), over Little River, is a two span, dual bridge (1@85'-6", 1@112'-
10") that minimizes impacts to Little River.  The second proposed structure (C300), on UT to Big Branch, is a 2@ 7'x7' Reinforced Concrete Box Culvert buried 1'.  Normal flow 
is restricted to one barrel with sills and alternating baffles are used in the low flow barrel to match the existing stream width.  The third proposed structure (C250), on UT to Little 
River, is an extension of a 4'x5' Reinforced Concrete Box Culvert.  The extension is angled to tie as close as possible to the existing stream location. The fourth proposed 
structure (C301), on UT to Big Branch, is a 3@ 10'x7' Reinforced Concrete Box Culvert buried 1'. Normal flow is restricted to one barrel with sills and alternating baffles are used 
in the low flow barrel to match the existing stream width. The fifth proposed structure (C350), on UT to North Prong Richland Creek is a 6'x7' Reinforced Concrete Box Culvert 
buried 1'.   Sills will be used at the inlet and outlet to retain native material. The sixth proposed structure (C400), on North Prong Richland Creek, is a 2@ 14'x10' Reinforced 
Concrete Box Culvert buried 1'. Normal flow is restricted to one barrel with sills and alternating baffles are used in the low flow barrel to match the existing stream width.  The 
seventh proposed structure (C440), on UT to South Prong Richland Creek, is a 6'x7' Reinforced Concrete Box Culvert buried 1'.  The eighth proposed structure (C470), on UT to 
Tantraugh Branch, is a 6'x7' Reinforced Concrete Box Culvert buried 1'.  The ninth proposed structure (C500), on Tantraugh Branch, is a 3@ 9'x7' Reinforced Concrete Box 
Culvert buried 1'.  Normal flow is restricted to one barrel with sills and alternating baffles are used in the low flow barrel to match the existing stream width.  There are two 
stormwater ponds proposed along the project, located at the interchange with -Y4- US 220 and the interchange with the (-Y9-) Zoo connector. All of the major structures have 
been designed to have as little environmental and surface water impacts as possible. Channel improvements were made for the proposed box culvert designs. Excavation was 
kept to a minimum and proposed stream channels were tied into the existing stream with as little impact as possible. Where excavation is necessary, coir fiber matting and rip-
rap were utilized for bank stabilization in an attempt to reduce sediment transport and streambank erosion. Velocities at jurisdictional features are nonerosive and 2:1 fill slopes 
were used in jurisdictional area to minimize impacts.  Design section 2 is within the Yadkin River Basin and the Cape Fear River Basin, separation is located near the proposed 
US 220 Business (-Y6-).

N/ABuffer Rules in Effect:SU-B, SC-AB, SA-AB, SR-B, SWW-B, SS-B

12,600

Grassed ditch median with 6:1 side slopes. 4 paved lanes (total 48' wide) 12' shoulder on 
each side (15' with guardrail), 4' paved. Varying fill and cut slopes (see project XSC's for 
detailed information).

Waterbody Information

2015

NCDWR Stream Index No.:

NRTR Stream ID:

Annual Avg Daily Traffic (veh/hr/day):

Existing Site
Project Length (lin. miles or feet):        

ac.

Surface Water Body (1):  
Class CNCDWR Surface Water Classification for Water Body

ac.
Mack Rd: shoulder sec., (2)12' lanes. US HWY 220: 4-Lane div. (48' wide). Southmont 
Dr.: shoulder sec., (2)11' lanes. US 220 Bus.: shoulder sec., (2)12' lanes. Pastureview 
Rd: shoulder sec., (2)10' lanes. Old Cox Rd: shoulder sec., (2)12' lanes. Staley's Farm 
Rd.: shoulder sec., (2)12' lanes. NC 159 Zoo Parkway: shoulder sec., (2)12' lanes. 

18,800

mcook@rkk.com

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A
Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 

General Project Narrative)(If yes, provide justification in the General Project Narrative)
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Aquatic T&E Species? No Comments:

Yes No
No

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A (If yes, provide justification in the General Project Narrative)

(If yes, provide justification in the General Project Narrative)
(If yes, describe in the General Project Narrative; if no, justify in the 

General Project Narrative)

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A
Deck Drains Discharge Over Water Body?

(If yes, provide justification in the General Project Narrative)

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A
Deck Drains Discharge Over Water Body?

UT to North Prong Richland Creek

NCDWR Surface Water Classification for Water Body

(If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Deck Drains Discharge Over Water Body?

NCDWR Surface Water Classification for Water Body

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Surface Water Body (3):       

None

NRTR Stream ID:

Impairments:
Other Stream Classification: 

Supplemental Classification:  

Class C

17-22-1

None
Primary Classification:  

(If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)

Surface Water Body (5):       North Prong Richland Creek NCDWR Stream Index No.: 17-22-1

(If yes, provide justification in the General Project Narrative)

NCDWR Stream Index No.:
Primary Classification:  

SHH-B, SGG-B, SBB-B, SCC-B, SDD-B, SEE-B, SH-D Buffer Rules in Effect: N/A

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C

Other Stream Classification: 
None

NRTR Stream ID:

Impairments:

SG-D Buffer Rules in Effect:

Little River

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Supplemental Classification:  

Supplemental Classification:  

Other Stream Classification: 

Other Stream Classification: 
Impairments:

NRTR Stream ID:

Class CPrimary Classification:  NCDWR Surface Water Classification for Water Body
Supplemental Classification:  

UT to Big Branch NCDWR Stream Index No.: 13-25-(1)

13-25-(1)

None

Little River NCDWR Stream Index No.:
Additional Waterbody Information

Buffer Rules in Effect: N/A

SZ-B Buffer Rules in Effect: N/A

WBS Element:

Surface Water Body (2):       

(If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)

Deck Drains Discharge Over Water Body?
(If yes, provide justification in the General Project Narrative)

NRTR Stream ID:

Surface Water Body (4):       
Class C

Impairments:

N/A
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34450.3.S2 TIP No.: R-2536 Section 2 County(ies): Randolph       Page 3 of 5

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

WBS Element:

Additional Waterbody Information
Surface Water Body (6):       UT to South Prong Richland Creek NCDWR Stream Index No.: 17-22-2

Supplemental Classification:  None
Primary Classification:  Class C

Other Stream Classification: 

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments:

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (7):       UT to Tantraugh Branch NCDWR Stream Index No.: 17-22-3

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C
Supplemental Classification:  None

Other Stream Classification: 

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments:

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (8):       Tantraugh Branch NCDWR Stream Index No.: 17-22-3

Supplemental Classification:  None
NCDWR Surface Water Classification for Water Body Primary Classification:  Class C

Other Stream Classification: 

17-22-4

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments:

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (9):       UT to Vestal Creek NCDWR Stream Index No.:

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C
Supplemental Classification:  None

Other Stream Classification: 

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments:

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

SC-D/SD-D, SF-D Buffer Rules in Effect: N/A

NCDWR Surface Water Classification for Water Body

SII-B, SNN-B,SLL-B, SPP-B, SQQ-B Buffer Rules in Effect: N/A

SKK-B Buffer Rules in Effect: N/A

SC-C Buffer Rules in Effect: N/A
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)
Surface 

Water Body Riprap Type

Drainage 
Area
(ac)

Conveyance 
Structure

-L- 250+20 LT

-L- 408+00 LT

-Y5- 42+23 RT

* Refer to the NCDOT Best Management Practices Toolbox (2014), NCDOT Standards, 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.

STORMWATER MANAGEMENT PLAN
FOR NCDOT PROJECTS

BMP 
Associated w/ 
Buffer Rules?

Pipe1.6Class 'B'

Q10
(cfs)

Pipe/Structure 
Dimensions

(in)
6.8 No18

V10
(fps)

Energy Dissipator 
Type
PSH

PSH 0.8

75 (1)UT to Little 
River

North Carolina Department of Transportation

Additional Comments

Highway Stormwater Program

WBS Element:

Class 'B'31 (7)UT to 
Tantraugh 

(2)Little River21 1.2

0.9

0.7 No

No2.9Pipe

1.4

15

PSH Class 'B' 0.3 Pipe

Preformed Scour Holes and Energy Dissipators

15
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Sheet No.
Surface 

Water Body
Drainage Area

(ac)

New Built-Upon 
Area
(ac)

Volume Treated
(ac-ft)

(1)UT to Little 
River
(8)Tantraugh 
Branch

-Y9FLY- 21+50 LT

WBS Element:

Precipitation Depth 
Treated over NBUA

(in)
BMP Associated 
w/ Buffer Rules?

No

BMP Type
Station & Coordinates 

(Road and Non Road Projects)
-Y4- 60+40 LT

(US 220 Interchange)

30 17.4

70 15.5 1.5Dry Detention Basin 8.51

4.81 NoDry Detention Basin 3.2(Zoo Connector Interchange)

1.024

1.234

North Carolina Department of Transportation

Highway Stormwater Program
STORMWATER MANAGEMENT PLAN

FOR NCDOT PROJECTS

Other Best Management Practices

Additional Comments
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TIP Number: Date:

Phone: Phone:
Email: Email:

County(ies):
CAMA County?

Yes

Design/Future: Year: 2040 Existing: Year:

Aquatic T&E Species? No Comments:

No No
No

Wetlands within Project Limits?

None
None

Supplemental Classification:  

Agricultural, Low Residential and Commercial

UT to Vestal Creek/SD-C 17-22-4

4.9

3.842 miles
Project Description

Proposed Project

Cape FearRiver Basin(s):  
City/Town:

48.0
Typical Cross Section Description:  

Surrounding Land Use:    

General Project Narrative:
(Description of Minimization of Water 
Quality Impacts)

No

mslauffer@ncdot.gov

Raleigh, NC 27699-1590

Address:

11/6/2015

RandolphAsheboro

Matthew Lauffer, PE

1590 Mail Service

WBS Element:

New LocationWBS Element:
Trent Cormier, PE, CPESC, CPSWQNCDOT Contact:

(919) 707-6703

5121 Kingdom Way, Suite 100 
Raleigh, NC 27607

Contractor / Designer:

(919) 900-1608

ICA Engineering

North Carolina Department of Transportation

Highway Stormwater Program
    STORMWATER MANAGEMENT PLAN

    FOR NCDOT PROJECTS

Project Type:

NCDOT Hydraulics Unit Address:

General Project Information
R-2536 Section 3A34450.3.S1

Impairments:
Other Stream Classification: 

Primary Classification:  

Project Built-Upon Area (ac.)

The North Carolina Department of Transportation (NCDOT) has proposed to construct a bypass for US 64 in Asheboro, NC. There are five proposed major structures involved 
with the construction of the US 64 Bypass, all of which will be constructed at new stream crossing locations. The first proposed structure, over Vestal Creek, is a two span, dual 
bridge (1@81', 1@114'), 56" pre-stressed concrete MBT (modified bulb tee) girders with 4' end bent caps. This structure will utilize a 66" RCP as an overflow structure. The 
proposed bridge will have spill through abutments. In the project limits, Vestal Creek is a FEMA limited detailed studied stream with non-encroachment widths established. 
Regulatory floodways are not delineated on the FIRM and flood profiles have not been developed. The second proposed structure, on UT to Vestal Creek, is a 2@9'x6' 
Reinforced Concrete Box Culvert (RCBC) UT to Vestal Creek is not a FEMA detailed studied stream as listed in the effective Randolph County FIS. The third major structure, 
on Squirrel Creek, is a 3@10'x7' RCBC. Squirrel Creek is not a FEMA detailed studied stream as listed in the effective Randolph County FIS. The fourth major structure, on UT 
to Vestal Creek, is a 1@6'x7' RCBC. UT to Vestal Creek is not a FEMA detailed studied stream as listed in the effective Randolph County FIS. The fifth major structure, on UT 
to Vestal Creek, is a 1@6'x7' RCBC. UT to Vestal Creek is not a FEMA detailed studied stream as listed in the effective Randolph County FIS. These structures have been 
designed to have as little environmental and surface water impacts as possible. Channel improvements were made for the proposed box culvert designs. Excavation was kept 
to a minimum and proposed stream channels were tied into the existing stream with as little impact as possible. Where excavation is necessary, coir fiber matting and rip-rap 
were utilized for bank stabilization in an attempt to reduce sediment transport and streambank erosion. Throughout the project, multiple Preformed Scour Holes have been 
utilized for energy dissipation purposes. Grassed swales were used for treatment when BMP design standards could be met. Velocities at jurisdictional features are non-
erosive. Raised OTCB's were placed along NC Highway 42 to reduce sediment transport. 20,460 LF of grassed swales were used to reduce flow velocity, promote 
sedimentation, infiltration and runoff attenuation.

N/ABuffer Rules in Effect:SD-C

None

12,600

Grassed ditch median with 6:1 side slopes. 4 paved lanes (total 48' wide) 12' shoulder 
on each side (15' with guardrail), 4' paved. Varying fill and cut slopes (see project XSC's 
for detailed information). 

Waterbody Information

2015

NCDWR Stream Index No.:

NRTR Stream ID:

Annual Avg Daily Traffic (veh/hr/day):

Existing Site
Project Length (lin. miles or feet):  

ac.

Surface Water Body (1): 
Class CNCDWR Surface Water Classification for Water Body

ac.
NC HWY 42: open shoulder section, 2 paved lane (total 24' wide); Luck Road (SR 
2604), Pine Hill Road (SR 2824) & Fleta Brown Road (SR 2827): open shoulder 
section, 2 paved lane (total 20' wide); Miles Moffit Road (SR 2828): open shoulder 
section, 2 paved lane (total 19' wide).          

18,800

trenton.cormier@hdrinc.com

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A
Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 

G l P j N i )
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North Carolina Department of Transportation

Highway Stormwater Program
    STORMWATER MANAGEMENT PLAN

    FOR NCDOT PROJECTS

34450.3.S1 TIP No.: R-2536 Section 3 County(ies): Randolph       Page 2 of 7

Aquatic T&E Species? No Comments:

Yes N/A
No

Aquatic T&E Species? No Comments:

Yes No
No

Aquatic T&E Species? No Comments:

No No
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A (If yes, provide justification in the General Project Narrative)

(If yes, provide justification in the General Project Narrative)
(If yes, describe in the General Project Narrative; if no, justify in the 

General Project Narrative)

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A
Deck Drains Discharge Over Water Body?

(If yes, provide justification in the General Project Narrative)

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? No
Deck Drains Discharge Over Water Body?

None

UT to Vestal Creek/SF-C

NCDWR Surface Water Classification for Water Body

(If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Deck Drains Discharge Over Water Body?

NCDWR Surface Water Classification for Water Body

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? No

None

Surface Water Body (3):       

None

NRTR Stream ID:

Impairments: None
Other Stream Classification: None

Supplemental Classification:  

Class C

17-22-4

None
Primary Classification:  

(If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)

Surface Water Body (5):       UT to Vestal Creek/SE-C NCDWR Stream Index No.: 17-22-4

(If yes, provide justification in the General Project Narrative)

NCDWR Stream Index No.:
Primary Classification:  

SF-C Buffer Rules in Effect: N/A

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C

Other Stream Classification: None
None

NRTR Stream ID:

Impairments: None

SE-C Buffer Rules in Effect:

PB-C

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Supplemental Classification:  

Supplemental Classification:  

Other Stream Classification: 

Other Stream Classification: 
Impairments:

None
None

NRTR Stream ID:

Class CPrimary Classification:  NCDWR Surface Water Classification for Water Body
Supplemental Classification:  

Vestal Creek NCDWR Stream Index No.: 17-22-4

17-22-4

None

UT to Vestal Creek/PB-C NCDWR Stream Index No.:
Additional Waterbody Information

Buffer Rules in Effect: N/A

General Project Narrative)(If yes, provide justification in the General Project Narrative)

SG-C Buffer Rules in Effect: N/A

WBS Element:

Surface Water Body (2):       

(If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)

Deck Drains Discharge Over Water Body?
(If yes, provide justification in the General Project Narrative)

NRTR Stream ID:

Surface Water Body (4):       
Class C

Impairments:

N/A
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Aquatic T&E Species? No Comments:

No N/A
No

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

WBS Element:

Additional Waterbody Information
Surface Water Body (6):       UT to Vestal Creek/SH-C NCDWR Stream Index No.: 17-22-4

Supplemental Classification:  None
Primary Classification:  Class C

Other Stream Classification: None

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (7):       UT to Vestal Creek/SI-C/SYY-C NCDWR Stream Index No.: 17-22-4

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C
Supplemental Classification:  None

Other Stream Classification: None

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (8):       UT to Vestal Creek/SJ-C NCDWR Stream Index No.: 17-22-4

Supplemental Classification:  None
NCDWR Surface Water Classification for Water Body Primary Classification:  Class C

Other Stream Classification: None

17-22-6

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (9):       UT to Squirrel Creek/SK-C NCDWR Stream Index No.:

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C
Supplemental Classification:  None

Other Stream Classification: None

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

SH-C Buffer Rules in Effect: N/A

NCDWR Surface Water Classification for Water Body

SI-C/SYY-C Buffer Rules in Effect: N/A

SJ-C Buffer Rules in Effect: N/A

SK-C Buffer Rules in Effect: N/A
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Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Additional Waterbody Information

Primary Classification:  Class C

WBS Element:

Other Stream Classification: None

Surface Water Body (10):       UT to Squirrel Creek/SL-C NCDWR Stream Index No.: 17-22-6

NCDWR Surface Water Classification for Water Body
Supplemental Classification:  None

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (11):       UT to Squirrel Creek/SM-C NCDWR Stream Index No.: 17-22-6

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C
Supplemental Classification:  None

Other Stream Classification: None

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (12):       UT to Squirrel Creek/SN-C NCDWR Stream Index No.: 17-22-6

Supplemental Classification:  None
NCDWR Surface Water Classification for Water Body Primary Classification:  Class C

Other Stream Classification: None

17-22-6

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (13):       UT to Squirrel Creek/SO-C NCDWR Stream Index No.:

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C
Supplemental Classification:  None

Other Stream Classification: None

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

SL-C Buffer Rules in Effect: N/A

SM-C Buffer Rules in Effect: N/A

SN-C Buffer Rules in Effect: N/A

SO-C Buffer Rules in Effect: N/A
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Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Additional Waterbody Information

Primary Classification:  Class C

WBS Element:

Other Stream Classification: None

Surface Water Body (14):       Squirrel Creek NCDWR Stream Index No.: 17-22-6

NCDWR Surface Water Classification for Water Body
Supplemental Classification:  None

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (15):       UT to Squirrel Creek/SS-C NCDWR Stream Index No.: 17-22-6

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C
Supplemental Classification:  None

Other Stream Classification: None

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (16):       UT to Squirrel Creek/SU-C NCDWR Stream Index No.: 17-22-6

Supplemental Classification:  None
NCDWR Surface Water Classification for Water Body Primary Classification:  Class C

Other Stream Classification: None

17-22-6

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (17):       UT to Squirrel Creek/SW-C NCDWR Stream Index No.:

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C
Supplemental Classification:  None

Other Stream Classification: None

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

SQ-C Buffer Rules in Effect: N/A

SS-C Buffer Rules in Effect: N/A

SU-C Buffer Rules in Effect: N/A

SW-C Buffer Rules in Effect: N/A
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Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Additional Waterbody Information

Primary Classification:  Class C

WBS Element:

Other Stream Classification: None

Surface Water Body (18):       UT to Squirrel Creek/PD-C NCDWR Stream Index No.: 17-22-6

NCDWR Surface Water Classification for Water Body
Supplemental Classification:  None

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (19):       UT to Squirrel Creek/PE-C NCDWR Stream Index No.: 17-22-6

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C
Supplemental Classification:  None

Other Stream Classification: None

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (20):       UT to Squirrel Creek/SV-C NCDWR Stream Index No.: 17-22-6

Supplemental Classification:  None
NCDWR Surface Water Classification for Water Body Primary Classification:  Class C

Other Stream Classification: None

17-14

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (21):       Gabriels Creek/SCC-C NCDWR Stream Index No.:

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C
Supplemental Classification:  None

Other Stream Classification: None

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

PD-C Buffer Rules in Effect: N/A

PE-C Buffer Rules in Effect: N/A

SV-C Buffer Rules in Effect: N/A

SNN-C Buffer Rules in Effect: N/A
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)
Surface 

Water Body Riprap Type

Drainage 
Area
(ac)

Conveyance 
Structure

488+34 -L- RT

505+73 -L- RT

520+22 -L- RT

548+28 -L- RT

609+74 -L- RT

642+54 -L- LT

* Refer to the NCDOT Best Management Practices Toolbox (2014), NCDOT Standards, 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.

STORMWATER MANAGEMENT PLAN
FOR NCDOT PROJECTS

BMP 
Associated w/ 
Buffer Rules?

Pipe0.4Class 'B'

Q10
(cfs)

Pipe/Structure 
Dimensions

(in)
2.1 No15

V10
(fps)

Energy Dissipator 
Type
PSH

Pipe 18

PSH

PSH

1.2

40 (8)UT to 
Vestal 

North Carolina Department of Transportation

41

48

46

Additional Comments

Highway Stormwater Program

WBS Element:

Class 'B'39 (7)UT to 
Vestal 

(4)UT to 
Vestal 37 0.5

0.7

0.6

0.7

0.8

No

No

No

18

4.5Pipe

3.2

6.0Pipe

15

(14)Squirrel 
Creek
(16)UT to 
Squirrel 

(9)UT to 
Squirrel 

Class 'B' 0.3PSH

No6.3

0.4 No1.7

PSH

15Pipe

Class 'B' 0.9 Pipe

1.9Class 'B'

PSH

Preformed Scour Holes and Energy Dissipators

1.4

15

Class 'B'
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TIP Number: Date:

Phone: Phone:
Email: Email:

County(ies):
CAMA County?

Yes

Design/Future: Year: 2040 Existing: Year:

Aquatic T&E Species? No Comments:

No N/A
No

N/A
Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 

General Project Narrative)(If yes, provide justification in the General Project Narrative)

ac.
US Hwy 64: Grassed ditch median with 6:1 side slopes, 4 paved lanes (total 48' wide), 
4' paved shoulder on each side. Trogdon Hill Road (SR2713): open shoulder section, 
2 paved lane (total 24' wide)

18,800

trenton.cormier@hdrinc.com

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer?
NRTR Stream ID:

Annual Avg Daily Traffic (veh/hr/day):

Existing Site
Project Length (lin. miles or feet):  

ac.

Surface Water Body (1): 
Class CNCDWR Surface Water Classification for Water Body

N/ABuffer Rules in Effect:SX-C

None

12,600

Grassed ditch median with 6:1 side slopes. 4 paved lanes (total 48' wide) 12' shoulder on 
each side (15' with guardrail), 4' paved. Varying fill and cut slopes (see project XSC's for 
detailed information).

Waterbody Information

2015

NCDWR Stream Index No.:

34550.3.S1

Impairments:
Other Stream Classification: 

Primary Classification:  

Project Built-Upon Area (ac.)

The North Carolina Department of Transportation (NCDOT) has proposed to construct a bypass for US 64 in Asheboro, NC. There are three proposed major structures involved 
with the construction of the US 64 Bypass, all of which will be constructed at new stream crossing locations. The first proposed structure, on UT to Gabriels Creek, is a 1@6'x7' 
Reinforced Concrete Box Culvert (RCBC). UT to Gabriels Creek is not a FEMA detailed studied stream as listed in the effective Randolph County FIS. The second proposed 
structure, on Gabriels Creek, is a 2@10'x8' RCBC. Gabriels Creek is a FEMA Limited Detailed studied stream with non-encroachment widths established. Regulatory floodways 
are not delineated on the FIRM and flood profiles have not been developed. The third proposed structure, on Gabriels Creek, is a 2@12'x8' RCBC. Gabriels Creek is a FEMA 
Limited Detailed Studied stream with non-encroachment widths established. Regulatory floodways are not delineated on the FIRM and flood profiles have not been developed. 
These structures have been designed to have as little environmental and surface water impacts as possible. Channel improvements were made for the proposed box culvert 
designs. Excavation was kept to a minimum and proposed stream channels were tied into the existing stream with as little impact as possible. Where excavation is necessary, 
coir fiber matting and rip-rap were utilized for bank stabilization in an attempt to reduce sediment transport and streambank erosion. Throughout the project, multiple Preformed 
Scour Holes have been utilized for enegy dissipation purpopses. Grassed swales were used for treatment when BMP design standards could be met. Velocities at jurisdictional 
features are non-erosive. 12,241 LF of grassed swales were used to reduce flow velocity, promote sedimentation, infiltration and runoff attenuation.

ICA Engineering

North Carolina Department of Transportation

Highway Stormwater Program
    STORMWATER MANAGEMENT PLAN

    FOR NCDOT PROJECTS

Project Type:

NCDOT Hydraulics Unit Address:

General Project Information
R-2536 Section 3B

WBS Element:

New LocationWBS Element:
Trent Cormier, PE, CPESC, CPSWQNCDOT Contact:

(919) 707-6703

5121 Kingdom Way, Suite 100
Raleigh, NC 27607

Contractor / Designer:

(919) 900-1608
mslauffer@ncdot.gov

Raleigh, NC 27699-1590

Address:

12/7/2015

RandolphAsheboro

Matthew Lauffer, PE

1590 Mail Service

River Basin(s):  
City/Town:

32.2
Typical Cross Section Description:  

Surrounding Land Use:    

General Project Narrative:
(Description of Minimization of Water 
Quality Impacts)

No

Agricultural, Low Residential and Commercial

UT to Gabriels Creek/SX-C 17-14

14.9

14.74 mi.
Project Description

Proposed Project

Cape Fear

None
Supplemental Classification:  None

Wetlands within Project Limits?
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Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

N/A

(If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)

Deck Drains Discharge Over Water Body?
(If yes, provide justification in the General Project Narrative)

NRTR Stream ID:

Surface Water Body (4):       
Class C

Impairments:

SCC-C Buffer Rules in Effect:

WBS Element:

Surface Water Body (2):       

Buffer Rules in Effect: N/A

Additional Waterbody Information
Gabriels Creek NCDWR Stream Index No.:

UT to Gabriels Creek/SCC-C NCDWR Stream Index No.: 17-14

17-14

None

NRTR Stream ID:

Class CPrimary Classification:  NCDWR Surface Water Classification for Water Body
Supplemental Classification:  

Other Stream Classification: 
Impairments:

None
None

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer?

Supplemental Classification:  

Supplemental Classification:  

Other Stream Classification: 

SNN-C

None

NRTR Stream ID:

Impairments: None

SBB-C Buffer Rules in Effect:

Other Stream Classification: None

SAA-C Buffer Rules in Effect: N/A

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C

(If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)

Surface Water Body (5):       UT to Gabriels Creek/SBB-C NCDWR Stream Index No.: 17-14

(If yes, provide justification in the General Project Narrative)

NCDWR Stream Index No.:
Primary Classification:  

Other Stream Classification: None

Supplemental Classification:  

Class C

17-14

None
Primary Classification:  

NRTR Stream ID:

Impairments: None

None

Surface Water Body (3):       

None

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

UT to Gabriels Creek/SAA-C

NCDWR Surface Water Classification for Water Body

(If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Deck Drains Discharge Over Water Body?

NCDWR Surface Water Classification for Water Body

(If yes, provide justification in the General Project Narrative)

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A
Deck Drains Discharge Over Water Body?

None

(If yes, provide justification in the General Project Narrative)
(If yes, provide justification in the General Project Narrative)

(If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A
Deck Drains Discharge Over Water Body?
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Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

Aquatic T&E Species? No Comments:

No N/A
N/A

SGG-C Buffer Rules in Effect: N/A

SKK-C Buffer Rules in Effect: N/A

SFF-C Buffer Rules in Effect: N/A

SMM-C Buffer Rules in Effect: N/A

NCDWR Surface Water Classification for Water Body

(If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body?

Other Stream Classification: None

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer?

None

NCDWR Stream Index No.:

NCDWR Surface Water Classification for Water Body Primary Classification:  Class C
Supplemental Classification:  

None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (9):       UT to Mill Creek/SGG-C 17-18

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments:

NCDWR Surface Water Classification for Water Body Primary Classification:  None

Other Stream Classification: None
Supplemental Classification:  None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (8):       UT to Gabriels Creek/SFF-C NCDWR Stream Index No.: 17-14

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Impairments: None
Other Stream Classification: None

NCDWR Surface Water Classification for Water Body Primary Classification:  None
Supplemental Classification:  None

Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Surface Water Body (7):       UT to Gabriels Creek/SKK-C NCDWR Stream Index No.: 17-14

Dissipator Pads Provided in Buffer? N/A

Impairments: None
Other Stream Classification: None

NRTR Stream ID:
Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer?

Supplemental Classification:  None
Primary Classification:  Class C

Additional Waterbody Information
Surface Water Body (6):       UT to Gabriels Creek/SMM-C NCDWR Stream Index No.: 17-14

WBS Element:
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)
Surface 

Water Body Riprap Type

Drainage 
Area
(ac)

Conveyance 
Structure

24+15 -Y17RPDA- RT

48+31 -Y17FLY- RT

Preformed Scour Holes and Energy Dissipators

No1.5Pipe 15

0.7

0.4

WBS Element:

Class 'B'53

53

Highway Stormwater Program

Additional Comments

North Carolina Department of Transportation

PSH 0.3

V10
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-Y1DET- STA. 19+77 TO STA. 21+84 RT
-Y1B- STA. 13+78 TO STA. 14+36 LT
-Y1- STA. 29+50 TO STA. 33+00 LT

( Not to Scale)

Flatter

2:1 or

Fla
tte
r2:

1 o
r

BEG. ELEV=691.74, END ELEV=691.14
-Y2- STA. 32+50 TO STA. 34+50 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

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.

-Y2RPB- STA. 20+50 TO STA. 22+00 LT
-Y2- STA. 64+00 TO STA. 68+00 RT
-L- STA. 161+00 TO STA. 166+00 LT
-L- STA. 86+17 TO STA. 89+00 RT

VAR.

DETAIL O

VAR.

Max. d= 1.0Ft.

Min. D= 1.0Ft.

Type of Liner= Class B Riprap

d

Geotextile

B

2:
12:1 D

( Not to Scale)

STANDARD BASE DITCH

BEG. ELEV=686.5, END ELEV=680.9
-Y1A- STA. 20+50 RT, L=127’, S=4.4%

BEG. ELEV=664.5, END ELEV=664.2
-Y- STA. 24+75 RT, B=2’, L=34’, S=0.76%

BEG. ELEV=754.0,  END ELEV=732.68
-L- STA. 81+43 RT, L=90’, S=23.6%

DETAIL T

B= VARIES

Min. D= 1.0Ft.

Ground

Natural

Ground

Natural

2:
12:1

D

( Not to Scale)

d

STANDARD ’V’ DITCH

DETAIL NOT USED IN SECTION 1

DETAIL Z

Max. d=1.0 Ft.

Min. D=1.0 Ft.

Type of Liner= PSRM

Ground

Natural

Ground

Natural

2:
1

S
T
A

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.

-Y2- STA. 79+18 TO STA. 82+50 RT
-Y2- STA. 74+00 TO STA. 78+22 RT
-Y2- STA. 64+00 TO STA. 65+00 RT
-Y- STA. 25+50 TO STA. 26+65 LT

-L- STA. 207+00 TO STA. 210+00 LT
-L- STA. 166+00 TO STA. 169+00 LT
-L- STA. 106+50 TO STA. 110+50 RT
-L- STA. 89+00 TO STA. 90+00 RT
-L- STA. 71+00 TO STA. 72+00 LT
-L- STA. 27+00 TO STA. 28+00 LT
-L- STA. 25+50 TO STA. 28+50 RT

DETAIL A

VAR.

VAR.

Min. D= 1.0Ft.

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

BEG. ELEV=753.3, END ELEV=750.0
-Y2- STA. 63+50 LT, L=35’, S=9.3%
BEG. ELEV=661.4, END ELEV=661.0

-LPD- STA. 20+73 LT, L=48’, S=0.75%
BEG. ELEV=707.4, END ELEV=707.0
-L- STA. 181+50 RT, L=36’, S=1.08%
BEG. ELEV=622.5, END ELEV=622.3
-L- STA. 71+20 RT, L=69’, S=0.3%
BEG. ELEV=625.0, END ELEV=622.3
-L- STA. 71+12 RT, L=93’, S=2.9%

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.

-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+00 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
-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

UNLESS ALL SIGNATURES COMPLETED

DOCUMENT NOT CONSIDERED FINAL

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

-Y2RPD- STA. 20+27 TO STA. 22+50 RT
-Y2- STA. 52+00 TO STA. 56+00 LT
-Y2- STA. 35+00 TO STA. 36+92 RT
-Y- STA. 58+00 TO STA. 60+30 RT
-Y- STA. 47+00 TO STA. 47+50 LT
-Y- STA. 44+75 TO STA. 45+00 LT
-Y- STA. 38+25 TO STA. 38+50 RT
-Y- STA. 30+00 TO STA. 34+50 LT

-SR1- STA. 26+80 TO STA. 27+98 RT
-SR1- STA. 19+50 TO STA. 20+97 RT, B=2’

-RPA- STA. 20+50 TO STA. 23+39 RT
-L- STA. 199+00 TO STA. 200+15 RT
-L- STA. 178+50 TO STA. 181+50 RT
-L- STA. 137+05 TO STA. 138+50 RT
-L- STA. 90+50 TO STA. 92+50 RT

-FLY- STA. 36+80 TO STA. 37+50 RT
-FLY- STA. 19+25 TO STA. 21+25 LT
-DR- STA. 14+25 TO STA. 14+45 LT
-DR- STA. 10+50 TO STA. 13+65 LT

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

( Not to Scale)

2:
12:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

-Y2RPD- STA. 11+87.06 TO STA. 15+35 LT
-Y2RPD- STA. 22+50 TO STA. 23+50 RT

-Y2- STA. 28+50 TO STA. 29+00 LT
-Y1A- STA. 20+50 TO STA. 23+00 RT
-SR_E- STA. 11+00 TO STA. 13+00 LT

-SR1- STA. 18+69 TO STA. 19+50 RT, B=2’
-SR1- STA. 15+25 TO STA. 15+75 LT
-L- STA. 133+50 TO STA. 137+50 LT

DETAIL B

b= 5.0Ft.

B= 4.0Ft.

Min. D= 1.0Ft.

Ground 

Natural

Slope

Fill

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+00 TO STA. 56+00 LT
-Y2- STA. 52+50 TO STA. 53+60 RT
-Y2- STA. 39+07 TO STA. 40+00 RT
-Y1A- STA. 26+30 TO STA. 27+00 RT
-Y1A- STA. 14+50 TO STA. 16+00 LT
-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. 18+69 TO STA. 19+50 RT
-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
-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

LATERAL ’V’  DITCH
( Not to Scale)

2:1 2:
1

D

b

d
1"/Ft.

-L1A- STA. 12+87 TO STA. 13+50 LT
-L- STA. 152+25 TO STA. 152+63 LT, D=1.5’, d=1.5’

-L- STA. 90+57 TO STA. 90+80 LT
-FLY- STA. 14+63 TO STA. 15+11 RT

Slope

Fill

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

Max. d= 1.0Ft.

Min. D= 1.0Ft.

DETAIL E

Ground

Natural

Geotextile

( Not to Scale)

TOE PROTECTION

d
FL

ATT
ER2:

1 
O

R

-Y- STA. 54+50 TO STA. 55+30 LT
-Y- STA. 23+55 TO STA. 24+50 LT

-SR_F- STA. 11+00 TO STA. 13+50 LT
-SR_E- STA. 13+00 TO STA. 14+00 LT
-SR_E- STA. 12+50 TO STA. 14+00 RT
-LPD- STA. 13+50 TO STA. 14+25 RT
-L- STA. 183+00 TO STA. 183+50 LT
-L- STA. 176+50 TO STA. 178+50 RT
-L- STA. 156+25 TO STA. 156+60 LT
-L- STA. 64+00 TO STA. 64+35 LT
-L- STA. 62+40 TO STA. 63+20 LT
-L- STA. 34+00 TO STA. 35+50 LT
-DR- STA. 14+50 TO STA. 17+50 LT

DETAIL I

Type of Liner= Class B Rip-Rap

d= 1.0Ft.

GROUND

NATURAL
SLOPE

FILL

GEOTEXTILE

( Not to Scale)
BERM BASE DITCH

2
:1

2:
1

D
2:1

B

b

d

-Y- STA. 53+00 TO STA. 54+50 LT
-Y- STA. 47+50 TO STA. 50+25 LT
-Y- STA. 39+00 TO STA. 40+00 LT

-Y2RPB- STA. 18+50 TO STA. 20+50 LT
-SR_F- STA. 16+50 TO STA. 21+00 LT
-RPA- STA. 15+20 TO STA. 19+50 RT

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)

BERM BASE DITCH

2
:1

2:
1

D
2:1

B

b

-Y2- STA. 65+00 TO STA. 68+00 RT
-Y- STA. 34+50 TO STA. 38+75 LT
-Y- STA. 21+50 TO STA. 23+50 LT

-SR_F- STA. 21+00 TO STA. 29+80 LT
-SR_F- STA. 14+25 TO STA. 16+50 LT S=0.3%

L- STA. 36+05 TO STA. 40+90 LT
-L- STA. 15+00 TO STA. 18+00 LT

DETAIL X

b= 5.0 Ft.

B= 4.0 Ft.

Min. D=1.0 Ft.

Ground

Natural
RDWY

LATERAL ’V’  DITCH
( Not to Scale)

2:1 2:
1

D

b

d
1"/Ft.

-Y2A- STA. 11+15 TO STA. 11+50 LT
-Y- STA. 55+76 TO STA. 58+00 RT
-Y- STA. 24+55 TO STA. 25+50 LT
-Y- STA. 23+00 TO STA. 24+80 RT
-Y- STA. 62+00 TO STA. 63+50 RT
-Y- STA. 28+82 TO STA. 29+40 LT
-Y- STA. 15+99 TO STA. 16+40 LT

-SR2- STA. 11+40 TO STA. 14+00 RT
-SR1- STA. 16+26 TO STA. 17+50 RT
-SR1- STA. 15+00 TO STA. 15+50 LT
-SR1- STA. 11+00 TO STA. 13+00 LT

-LPD- STA. 20+73 TO STA. 23+22 LT
-LPD- STA. 14+50 TO STA. 15+00 RT

-L- STA. 196+50 TO STA. 197+50 LT, D=1.5’, d=1.5’
-L- STA. 183+00 TO STA. 184+00 RT
-L- STA. 179+45 TO STA. 181+50 LT
-L- STA. 176+50 TO STA. 176+80 LT
-L- STA. 125+00 TO STA. 128+16 LT
-L- STA. 89+50 TO STA. 90+57 LT
-L- STA. 50+64 TO STA. 50+80 RT
-L- STA. 32+50 TO STA. 33+84 LT
-L- STA. 25+78 TO STA. 26+20 LT

-FLY- STA. 41+66 TO STA. 43+50 LT
-FLY- STA. 39+88 TO STA. 41+50 LT
-FLY- STA. 31+50 TO STA. 36+80 RT
-FLY- STA. 18+00 TO STA. 19+25 LT
-FLY- STA. 12+85 TO STA. 13+66 RT
-DR6- STA. 10+50 TO STA. 11+50 RT
-DR6- STA. 10+37 TO STA. 11+59 LT

b=5 Ft.

Max. d= 1.0Ft.

Min. D= 1.0Ft.

Type of Liner= PSRM

DETAIL G

Ground

Natural
Slope

Fill

2D-1R-2536

DETAIL AB

BEHIND RETAINING WALL
CONCRETE DITCH

~

SEIRAV

D B

4"

1:2

( Not to Scale)

GROUND
NATURAL

WALL
RETAINING

BREAKER
BOND

B= 2.0’
D= 1.0’

DETAIL NOT USED IN SECTION 1

Fla
tte
r4:

1 o
r

D
2:1

( Not to Scale)

SPECIAL CUT DITCH

-Y2A- STA. 15+50 TO STA. 16+07 RT
-Y2A- STA. 15+50 TO STA. 16+14 LT
-Y2- STA. 32+50 TO STA. 33+50 RT
-Y2- STA. 27+00 TO STA. 29+00 LT
-Y2- STA. 21+83 TO STA. 22+50 RT
-Y1B- STA. 12+62 TO STA. 13+78 LT
-Y1A- STA. 11+66 TO STA. 12+50 LT

-Y1A- STA. 29+50 TO STA. 30+66 RT
-Y1- STA. 22+00 TO STA. 24+50 RT
-Y1- STA. 22+00 TO STA. 24+50 LT
-Y- STA. 63+50 TO STA. 64+33 RT
-Y- STA. 25+50 TO STA. 27+50 LT

-SR_F- STA. 14+00 TO STA. 16+00 RT
-SR_F- STA. 13+55 TO STA. 16+00 LT
-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+63 LT

DETAIL H

Min. D= 1.0Ft.

Ground

Natural Slope

Ditch

Front

2:1 D

B

( Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r4:1

 o
r

-Y- STA. 61+60 TO STA. 63+00 LT, B=4.0’
-SR1- STA. 33+50 TO STA. 35+00 LT, B=2.0’

DETAIL AA

B= VARIES

Min. D= 1.0Ft.

Ground

Natural

Slope

Ditch

Front
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Median Ditch

( 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

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER
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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

-Y- STA. 45+00 RT, L=30’
-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’

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

( Not to Scale)

2:
12:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

-Y2- STA. 30+00 TO STA. 35+04 LT
-Y- STA. 58+69 TO STA. 60+75 LT
-Y- STA. 29+40 TO STA. 30+00 LT

DETAIL AI

b= 5.0Ft.

B= 4.0Ft.

Min. D= 2.0Ft.

Ground 

Natural

Slope

Fill

b

2:1
d

D

( Not to Scale)

B

CHANNEL CHANGE

 1"/Ft.

-Y2- STA. 56+28 TO STA. 58+78 LT, B=6’, CL B
-Y2- STA. 53+47 TO STA. 54+35 RT, B=6’, CL II
-Y2- STA. 30+61 TO STA. 31+50 RT, B=6’, CL B
-Y- STA. 43+91 TO STA. 45+92 RT, B=9’, CL I
-Y- STA. 13+82 TO STA. 15+99 LT, B=4’, CL B

-SR2- STA. 56+28 TO STA. 58+78 LT, B=6’, CL B
-RPA- STA. 21+50 TO STA. 22+77 LT, B=4’, CL B
-L- STA. 183+25 TO STA. 183+90 LT, B=2’, 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
-L- STA. 152+63 TO STA. 156+43 LT, B=4’, CL B
-L- STA. 135+00 TO STA. 137+05 RT, B=5’, CL B
-L- STA. 133+50 TO STA. 135+00 RT, B=5’, CL I
-L- STA. 127+16 TO STA. 133+50 RT, B=4’, CL B
-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 B
-L- STA. 62+40 TO STA. 63+11 LT, 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

( 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+00 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

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=739.4, END ELEV=721.0

-SR_F- STA. 14+00 RT, L=315’, S=5.7%
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=564.0, END ELEV=570.5

-L- STA. 8+95 TO 9+50 LT, S=11.4%
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%

2D-2R-2536

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

EXCAVATION

6.0’

1.5’ KEY-IN (TYP.)

OUTLET CHANNEL IMPROVEMENTS 

LOOKING DOWNSTREAM (NTS)

LENGTH=45’

INLET CHANNEL IMPROVEMENTS 

LOOKING DOWNSTREAM (NTS)

LENGTH=35’

W/GEOTEXTILE FAB
CLASS II RIP RAP

W/GEOTEXTILE FAB
CLASS I RIP RAP

TOTAL GEO FABRIC = 176 SY
OUTLET IMPROVEENT CL II RIP RAP = 76 TONS
INLET IMPORVEMENT CL I RIP RAP = 91 TONS
TOTAL CHANNEL EXCAVATION = 413 CY
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-DR- STA 13+42
CULVERT INLET/OUTLET DETAIL

R-2536 2D-3

PERMANENT CHANNEL EXCAVATION

WINGWALL WINGWALL

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

SAND, GRAVEL, AND COBBLE

BED MATERIAL:

PROJECT WAS DESIGNED WILL BE ADVERSELY IMPACTED BY THIS PROJECT.

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

LOOKING DOWNSTREAM (NTS)

INLET

TOTAL GEOTEXTILE FAB. = 140 SY
TOTAL CL II RIP RAP = 35 TONS
TOTAL CL I RIP RAP = 50 TONS
TOTAL CHANNEL EXCAVATION = 100 CY

2:1 (TYP.)

GROUND
NATURAL

WINGWALL WINGWALL

LENGTH=25’

LOOKING DOWNSTREAM (NTS)

OUTLET

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

2.0’ INTO STREAM BED 
EMBED BASE RIP RAP

VARIES

GROUND
NATURAL

EXISTING STREAM BED

LENGTH=110’
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#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

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%
BEG. ELEV=610.0, END ELEV=600.9

-NC159- STA. 12+00 LT, B=4’ S=4.1%
BEG. ELEV=690.0, END ELEV=684.0
-L- STA. 445+54 RT, 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= 1.0Ft.

Ground

Natural

Ground

Natural

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)

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. 26+50 TO STA. 28+00 LT
-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

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

-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. 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. 69+50 TO STA. 72+53 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
-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
-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)

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- 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

( 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. 9+50 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

( 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
-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
-Y9- STA. 11+50 TO STA. 15+00 LT
-Y9- STA. 14+50 TO STA. 15+75 RT
-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
-Y4LPD- STA. 10+00 TO STA. 11+41 RT

-SERRD5- STA. 13+85 TO STA. 14+50 RT
-SERRD3- STA. 37+26 TO STA. 38+85 LT
-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. 365+50 TO STA. 368+00 RT
-L- STA. 363+73 TO STA. 364+50 RT
-L- STA. 355+00 TO STA. 357+00 LT
-L- STA. 346+00 TO STA. 346+37 LT
-L- STA. 274+50 TO STA. 275+00 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. 234+25 TO STA. 241+50 LT
-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

( 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)

BERM BASE DITCH

2
:1

2:
1

D
2:1

B

b

-SR_Q- STA. 13+99 TO STA. 17+49 RT

DETAIL X

b= 5.0 Ft.

B= 4.0 Ft.

Min. D=1.0 Ft.

Ground

Natural
RDWY
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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
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VAR.
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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)
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13:1 D
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LATERAL BASE DITCH

1"/Ft.

DETAIL NOT USED IN SECTION 2

DETAIL AC

b=5Ft.

Min. D=1Ft.

Ground 

Natural

Slope

Fill
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tte
r4:
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r

D
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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
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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
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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
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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

( 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+37 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

-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. 10+00 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

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=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

( 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

b

2:1
d

D

( Not to Scale)

B

CHANNEL CHANGE

 1"/Ft.

-Y9- STA. 79+06 TO STA. -NC159- 12+09 LT, B=4’-11’, CL B
-Y9- STA. 73+50 TO STA. 76+31 LT, B=4’, CL I
-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

-SR_Q- 34+19 RT, L=35’, B=4’,. CL I
-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

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

-Y9RPB- STA. 24+31 TO STA. 25+83 LT, B=2’
-Y9RPB- STA. 21+89 TO STA. 22+45 LT, B=2’
-Y9FLY- STA. 11+54 TO STA. 11+76 LT, B=4

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

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
 IN THE CULVERT SHALL PROVIDE A
1) NATIVE MATERIAL BETWEEN SILLS/BAFFLES

*NOTES:
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R-2536 2D-3

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

-Y5- STA 41+00
CULVERT INLET/OUTLET DETAILS

-L- STA 364+22
CULVERT INLET/OUTLET DETAILS

-Y9- STA 75+04
CULVERT INLET/OUTLET DETAILS

-L- STA 433+26
CULVERT INLET/OUTLET DETAILS

-Y9- STA 29+09
CULVERT INLET/OUTLET DETAILS

-L- STA 408+00
CULVERT INLET/OUTLET DETAILS

UNLESS ALL SIGNATURES COMPLETED

DOCUMENT NOT CONSIDERED FINAL

LOOKING DOWNSTREAM (NTS)

LENGTH=74’

2
:1

0’-20’
VARIES 

CHANNEL
LOW FLOW

OUTLET CHANNEL IMPROVEMENTS

GROUND
NATURAL

COIR FIBER MATTING

W/GEOTEXTILE FAB
CLASS I RIP RAP

BENCH
TOP OF FLOODPLAIN

W/GEOTEXTILE FAB
CLASS I RIP RAP

2
:1

BELOW STREAMBED
1.0’ BURY

5’

2.0’ BENCH

2
.5
:1

~5’
VARIES

LOOKING DOWNSTREAM (NTS)

LENGTH=62’

2
:1

0’-20’
VARIES 

CHANNEL
LOW FLOW BELOW STREAMBED

1.0’ BURY

INLET CHANNEL IMPROVEMENTS

GROUND
NATURAL

BENCH
TOP OF FLOODPLAIN

COIR FIBER MATTING

W/GEOTEXTILE FAB
CLASS I RIP RAP

PLACE FILLW/GEOTEXTILE FAB
CLASS I RIP RAP

2
:1

2.0’ BENCH

5’

2
.5
:1

~5’
VARIES

INLET

0.0’-16.0’
VARIES

W/GEOTEXTILE FAB
CLASS II RIP RAP

OUTLET

0.0’-16.0’
VARIES

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

W/GEO. FAB
(TYP.)

LENGTH=45’ LENGTH=85’

CLASS II 

BENCH
ON TOP OF FLOODPLAIN
COIR FIBER MATTING

WINGWALL

W/GEOTEXTILE FAB
CLASS II RIP RAP 

LOOKING DOWNSTREAM (NTS)

CHANNEL
LOW FLOW 

GROUND
NATURAL

WINGWALL

2
:1

2
:1

2
:1

BENCH
TOP OF FLOODPLAIN

WINGWALL

WINGWALL

GROUND
NATURAL

2
:12

:1

2
:1

CHANNEL
LOW FLOW 

LOOKING DOWNSTREAM (NTS)

12.0’ 12.0’

1.0’ 1.0’

WINGWALL

OUTLET

2
:1
 (

T
Y
P
.)

WINGWALL

WINGWALL

INLET

LENGTH=30’

2
:1
 (

T
Y
P
.)

0.0’-20.0’
VARIES

LENGTH=100’

WINGWALL

SILL/BAFFLE DETAILS (NTS)

TOTAL COIR FIBER MATTING = 145 SY
TOTAL GEOTEXTILE FAB. = 190 SY
TOTAL CL II RIP RAP = 95 TONS
TOTAL CHANNEL EXCAVATION = 1300 CY

PLAN VIEW CROSS SECTIONPERMANENT CHANNEL EXCAVATION

LOOKING DOWNSTREAM (NTS) LOOKING DOWNSTREAM (NTS)

CHANNEL
LOW FLOW 

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

GROUND
NATURAL

W/GEOTEXTILE FAB
CLASS II RIP RAP 

COIR FIBER MATTING

BENCH
TOP OF FLOODPLAIN

COIR FIBER MATTING

W/GEOTEXTILE FAB
CLASS II RIP RAP 

BENCH
TOP OF FLOODPLAIN

GROUND
NATURAL

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

CHANNEL
LOW FLOW 

1.0’ 1.0’

7.0’ 7.0’
0.0’-20.0’
VARIES

SAND AND GRAVEL

BED MATERIAL:

PROJECT.   L.A.G. OF NEARBY STRUCTURE IS 646.7’.

THAT THIS PROJECT WAS DESIGNED WILL BE ADVERSELY IMPACTED BY THIS 

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

OUTLET

3.0’

2
:1 (T

Y
P
.)

1.5’ KEY-IN

STREAM BED
BENCH 0.5’ ABOVE 

INLET

3.0’

2
:1
 (

T
Y
P
.)

1.5’ KEY-IN

STREAM BED
BENCH 0.5’ ABOVE FAB (TYP.)

GEOTEXTILE 
RAP W/
CLASS II RIP 

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

COIR FIBER MATTING

W/GEOTEXTILE FAB
CLASS II RIP RAP 

WINGWALL

WINGWALL

GROUND
NATURAL

CHANNEL
LOW FLOW 

LOOKING DOWNSTREAM (NTS)

WINGWALL

LOOKING DOWNSTREAM (NTS)

GROUND
NATURAL

WINGWALL

TOP OF BENCH

COIR FIBER MATTING

W/GEOTEXTILE FAB
CLASS II RIP RAP 

TOP OF BENCH

0.0’-3.0’
VARIES

0.0’-3.0’
VARIES

LENGTH=30’ LENGTH=45’

CHANNEL
LOW FLOW 

SILL/BAFFLE DETAILS (NTS)

PROJECT WAS DESIGNED WILL BE ADVERSELY IMPACTED BY THIS PROJECT.

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

SAND AND GRAVEL

BED MATERIAL:

SAND, GRAVEL, AND COBBLE

BED MATERIAL:

PROJECT WAS DESIGNED WILL BE ADVERSELY IMPACTED BY THIS PROJECT.

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

SILL/BAFFLE DETAILS (NTS)

17.7 FT. FROM US FACE OF CUVERT
@SECTION 859.4

OUTLET

3.0’

2
:1 (T

Y
P
.)

0.0’-4.0’
VARIES

1.5’ KEY-IN

STREAM BED
BENCH 0.5’ ABOVE 

INLET

LENGTH=40’

3.0’

2
:1
 (

T
Y
P
.)

0.0’-4.0’
VARIES

1.5’ KEY-IN

STREAM BED
BENCH 0.5’ ABOVE FAB (TYP.)

GEOTEXTILE 
RAP W/
CLASS II RIP 

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

COIR FIBER MATTING

W/GEOTEXTILE FAB
CLASS II RIP RAP 

WINGWALL

WINGWALL

GROUND
NATURAL

CHANNEL
LOW FLOW 

LOOKING DOWNSTREAM (NTS)

WINGWALL

LOOKING DOWNSTREAM (NTS)

GROUND
NATURAL

WINGWALL

CHANNEL
LOW FLOW 

TOP OF BENCH

COIR FIBER MATTING

W/GEOTEXTILE FAB
CLASS II RIP RAP 

LENGTH=25’

TOP OF BENCH

PERMANENT CHANNEL EXCAVATION

GROUND
NATURAL

WINGWALL
WINGWALL

6.0’

(T
Y
P
.)

2
:1

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

CENTERLINE
ALONG CULVERT 
EXISTING GROUND

GROUND
NATURAL

WINGWALL WINGWALL

6.0’

CROSS SECTION

SILL DETAILS

SAND, GRAVEL, AND COBBLE

BED MATERIAL:

PROJECT WAS DESIGNED WILL BE ADVERSELY IMPACTED BY THIS PROJECT.

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

LOOKING DOWNSTREAM (NTS)

LENGTH=35’

INLET

LENGTH=25’

LOOKING DOWNSTREAM (NTS)

OUTLET

(T
Y
P
.)

2
:1

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

TOTAL GEOTEXTILE FAB. = 110 SY
TOTAL CL II RIP RAP = 70 TONS
TOTAL CL I RIP RAP = 25 TONS
TOTAL CHANNEL EXCAVATION = 175 CY

STREAM BED

2.0’ INTO STREAM BED 
EMBED BASE RIP RAP
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PERMANENT CHANNEL EXCAVATION

SILL/BAFFLE DETAILS (NTS)

3.0’4.0’

ELEVATION
STREAM BED

BAFFLE 1.5’ 

HIGH SILL/

BAFFLE 1.0’ 

LOW SILL/

BY THE ENGINEER AND MAY BE SUBJECT TO PERMIT CONDITIONS.

THE CULVERT BARREL.  NATIVE MATERIAL IS SUBJECT TO APPROVAL 

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

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

NATIVE MATERIAL CONSISTS OF MATERIAL THAT IS EXCAVATED FROM THE STREAM 

MEANDER  ALONG THE LENGTH OF THE CULVERT.

ALTERNATE 1.5’ TALL HIGH SILL/BAFFLES  LEFT AND RIGHT TO FORCE STREAM TO 

PLACE SILLS 1.0’ INSIDE CULVERT AT INLET AND OUTLET PERPENDICULAR TO SIDEWALL.

2
3
.6
’ 

1.0’

PLAN VIEW CROSS SECTION

FLOW

1.0’

FLOW

LOOKING DOWNSTREAM (NTS)

LENGTH=25’

TOTAL COIR FIBER MATTING = 15 SY 
TOTAL GEOTEXTILE FAB. = 80 SY
TOTAL CL I RIP RAP = 40 TONS
TOTAL CHANNEL EXCAVATION = 130 CY

1.82%

VERT. SCALE: 1=10’

HORIZ. SCALE: 1=50’

BANK LEFT
TOP OF 

BANK RIGHT
TOP OF 

CHANNEL CENTERLINE
ALONG PROPOSED
EXISTING GROUND

SKEW = 112

1 @ 7’ X 6’ RCBC 

G.P. ELEV. = 639.7
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SEE DETAIL AT RIGHT
END OF CULVERT (TYP.)
SILL INSET 1’ FROM 

INV.=620.9’

STREAMBEDEXISTING 

 

CLASS I RIP RAP (TYP.)

AT RIGHT
(TYP.) SEE DETAIL 
23.6’ CENTERS 
BAFFLES PLACED ON 

1 @ 7’ X 6’ RCBC 

G.P. ELEV. = 632.4

STA. = 34+34.1 -SR_Q-

-150 -100 -50 CL 50 100 150 200

Q25 WSEL=629.1
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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  0.02 < 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      0.02  169   

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  1.82 0.03 6148 244 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)
8 -L- 126+51 - 128+92 FILL, SJ-AA; TOTAL: WYY-AA 0.18     0.02 < 0.01 267 10  
9 -L- 127+82 - 137+43 48" RCP L=447', WZZ-AA 0.46   0.03       

60" RCP L=351', SO-AB/SI-AA      0.12 < 0.01 1064 21  
  BANK STABILIZATION, SO-AB/SI-AA      < 0.01  27   

10 -L- 152+24 - 156+02 2 @ 8' X 8' RCBC L=515', SM-AB      0.11 0.02 647 49  
  BANK STABILIZATION, SM-AB      0.02  112   

11 -L- 154+91 - 156+59 FILL, SL-AB      0.03 < 0.01 378 10  
12 -L- 168+03 - 168+40 FILL, PB-AB; TOTAL: WH-AB 0.02     < 0.01 0.15    
13 -L- 176+81 - 181+98 60" RCP L=409' , SK-AB      0.07 < 0.01 769 22  
  BANK STABILIZATION, SK-AB      < 0.01  13   

14 -L- 178+93 - 179+44 FILL, SI-AB      < 0.01 < 0.01 84 10  
15 -L- 182+68 - 183+77 24" RCP L=209', SJ-AB      0.02 < 0.01 310 36  
  BANK STABILIZATION, SJ-AB      < 0.01  12   

16 -L- 196+94 - 198+72 66" RCP L=280', SF-AB      0.04 < 0.01 503 27  
  BANK STABILIZATION, SF-AB      < 0.01  61   

17 -L- 197+85 - 198+51 FILL; TOTAL: SH-AB, WG-AB < 0.01     < 0.01  121   
21 -Y2- 30+53 - 35+52 60" & 72" RCP L=444', SO-AB/SI-AA      0.05 < 0.01 384 27  
  BANK STABILIZATION, SO-AB/SI-AA      0.02  163   

22 -Y2- 53+36 - 59+27 6' X 5' RCBC L=92', SM-AB      0.08 < 0.01 585 33  
             
             
             
             
             
             

TOTALS*: 0.66   0.03  0.62 0.19 5500 247 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)
23A -L- 232+67 - 232+84 DITCH, SC-AB      < 0.01 < 0.01 10 20  
23B -L- 233+75 - 234+85 FILL, SC-AB, WF-AB 0.03   < 0.01   < 0.01  18  
23C -L- 234+12 - 236+05 FILL IN POND; TOTAL: PA-AB, WE-AB < 0.01     0.73     
23D -L- 235+81 - 242+97 FILL, SA-AB; TOTAL: WA-AB, WB-AB, WC-AB 0.11     0.06  704   

  BANK STABILIZATION, SA-AB      0.02 < 0.01 194 10  
23E -L- 247+43 - 247+70 BANK STABILIZATION, SA-AB      < 0.01 < 0.01 8 20  
24 -L- 236+44 - 238+91 FILL, TOTAL: SB-AB, WD-AB 0.01     < 0.01  86   
25 -L- 250+52 - 251+97 FILL, WM-AB 0.47 0.18  0.30       
26 -L- 252+55 - 254+02 FILL; TOTAL: WN-AB 0.05          
  BANK STABILIZATION, LITTLE RIVER      < 0.01 < 0.01 53 40  

27
-Y4RPC- 16+26 - Y4RPB-

23+05 FILL, SR-B      0.09 < 0.01 982 11  

28 -Y4RPD- 19+34 18+81 FILL, SWW-B      0.02 < 0.01 520 10  
29 Y4RPD- 26+10 FILL, SW-B      0.04 < 0.01 971 13  
30 -Y4RPA- 13+56 - 2 @ 7' X 7' RCBC L=456', SZ-B      0.10 < 0.01 1018 26  
 -Y4RPD- 25+21 BANK STABILIZATION, SZ-B      0.01  143   

31 -L- 328+96 - 330+00 60" RCP L=280', WP-B, SBB-B < 0.01  < 0.01 < 0.01  0.03 < 0.01 279 13  
  BANK STABILIZATION SBB-B      < 0.01  51   

32 -L- 336+68 - 337+32 30" RCP L=244', SCC-B      0.01 < 0.01 148 10  
33 -L- 353+54 - 357+22 48" RCP L=440', SDD-B      0.05  496   
  BANK STABILIZATION, SDD-B      < 0.01 < 0.01 55 29  

34 -L- 361+20 - 363+31 48" RCP L=383', SEE-B      0.05 < 0.01 490 18  
  BANK STABILIZATION, SEE-B      < 0.01 < 0.01 45 11  

35 -L- 363+54 - 364+49 6' X 7' RCBC L=284', SHH-B      0.04 < 0.01 427 11  
  BANK STABILIZATION      < 0.01 < 0.01 16 10  

TOTALS*: 0.68 0.18 < 0.01 0.31  1.28 0.02 6694 270 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)
36 -L- 364+40 - 369+06 FILL; TOTAL: SGG-B      0.02  581   

37A -SERRD1- 10+00 PIPE REMOVAL, SQQ-B      < 0.01 < 0.01 51 20  

37B -Y9FLY- 11+37 - 12+09 DITCH, SQQ-B; TOTAL: WTT-B 0.02     < 0.01 < 0.01 50 50  
38A -L- 406+64 - 407+50 FILL, WU-B 0.01   0.02       
38B -L- 406+73 - 409+35 6' X 7' RCBC L=310', SII-B, WU-B   < 0.01 0.02  0.03 < 0.01 481 21  
38C -L- 409+66 - 414+31 36" RCP L=224', WU-B 1.55  0.03 0.12       
39 -L- 433+34 - 433+46 BANK STABILIZATION, SNN-B      < 0.01 < 0.01 3 11  
40 -L- 432+76 - 433+64 3 @ 9' X 7' RCBC L=224', SKK-B      0.11 < 0.01 510 22  
  BANK STABILIZATION, SKK-B      < 0.01  24   

41
-L- 433+38 - -Y10END- 

19+37 FILL, SLL-B; TOTAL: WPP-B, WOO-B 0.05     0.03 < 0.01 352 12  
42 -L- 445+23 - 446+59 DRAIN POND, TOTAL: PG-B      0.21     

43A -L- 454+84 - 455+02 DITCH TIE IN, SB-C      < 0.01 < 0.01 4 15  
43B -L- 454+88 - 458+13 48" RCP L=390', FILL IN POND, TOTAL: PH-B      0.78     
43C -L- 457+82 - 458+59 48" RCP L=390', SC-C      < 0.01  39   

  BANK STABILIZATION, SC-C      < 0.01 < 0.01 46 10  
43D -L- 457+82 - 458+59 DRAIN POND, WA-C; TOTAL: PA-C      1.19     

44 -SERRD3- 20+08 - 20+56 30" RCP L=60', 36" RCP L=76', SS-B      0.02 < 0.01 231 26  

45A
-Y4CD_RT- 58+23 - 

60+40 DITCH/FILL, 36"/42" RCP L=334', ST-B      0.01 < 0.01 202 16  

45B -SERRD3- 36+98 - 38+93 DITCH/FILL, 36"/42" RCP L=334', ST-B      0.02 < 0.01 264 13  
46 -Y4- 80+29 - 80+42 DITCH, SV-B      < 0.01 < 0.01 23 11  

47A -Y4- 80+30 - 81+24 4' X 5' RCBC L=291', SU-B      < 0.01 < 0.01 77 10  
47B -Y4- 79+43 - 80+42 4' X 5' RCBC L=291', SU-B      0.02 < 0.01 163 14  

TOTALS*: 1.63  0.03 0.16  2.47 0.02 3102 250 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 < 0.01 334 21  
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 2906 198 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)
57 -L- 465+95 1 @ 6' X 7' RCBC L=422', SD-C      0.07  721   
  BANK STABILIZATION, SD-C      < 0.01  51   

58 -L- 470+00 RT DRAIN POND; TOTAL: PB-C      2.64     
58A -L- 476+43 RT TAIL DITCH, BANK STABILIZATION, SD-C      0.02 < 0.01 116 12  
59 -L- 495+00 RT HAUL ROAD CROSSING, SG-C       0.02  72  
  BANK STABILIZATION, SG-C      < 0.01 < 0.01 5 16  

60 -L- 488+15 66" RCP (OVERFLOW) L=239', SF-C      0.07 0.01 243 52  
  BANK STABILIZATION, SF-C      < 0.01 < 0.01 32 10  

61 -L- 489+70 54" RCP (OVERFLOW) L=176', SE-C      0.02  242   
  CHANNEL RELOCATION, SE-C      < 0.01 < 0.01 32 10  

62 -L- 498+26 RT TAIL DITCH BANK STABILIZATION, SH-C      < 0.01 < 0.01 9 26  
63 -L- 500+00 2 @ 9' X 6' RCBC L=211', SH-C      0.02 0.02 197 137  
  BANK STABILIZATION, SH-C      < 0.01  84   

64 -L- 507+50 54" RCP L=269', FILL, SYY-C, SI-C; TOTAL: WBA-C 0.17     0.04  423   
  BANK STABILIZATION, SYY-C, SI-C      < 0.01 < 0.01 38 39  

65 -L- 523+20 1 @ 6' X 7' RCBC L=250', SJ-C      0.04 < 0.01 260   
  BANK STABILIZATION, SJ-C      0.02 < 0.01 79 86  

66 -Y12- 39+00 RT TAIL DITCH BANK STABILIZATION, SK-C      < 0.01 < 0.01 9 18  
67 -Y12- 35+00 RT TAIL DITCH BANK STABILIZATION, SK-C      < 0.01 < 0.01 29 28  
68 -L- 548+79 66" RCP L=192', SK-C      0.02 < 0.01 229 50  
  BANK STABILIZATION, SK-C      < 0.01 < 0.01 21 18  

69 -Y12- 30+60 RT TAIL DITCH BANK STABILIZATION, SK-C      < 0.01 < 0.01 9 29  
70 -L- 563+93 42" RCP L=255', SL-C      0.03 < 0.01 346 14  
  BANK STABILIZATION, SL-C      < 0.01 < 0.01 14 10  

TOTALS*: 0.17     3.11 0.20 3189 627 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)
71 -L- 581+67 60" RCP L=283', SM-C; TOTAL: WB-C < 0.01     0.04  336   
  BANK STABILIZATION, SM-C      < 0.01 < 0.01 66 35  

72 -L- 590+51 54" RCP L=276', SN-C      0.02  670   
  BANK STABILIZATION, SN-C      < 0.01 < 0.01 46 66  

73 -L- 594+33 48" RCP L=200', SO-C      0.02 < 0.01 164 30  
74 -L- 610+42 3 @ 10' X 7' RCBC L=198', SQ-C      0.06  238   
  BANK STABILIZATION, SQ-C      0.02 0.03 68 130  

75 -L- 611+00 - 612+68 LT FILL & CHANNEL CHANGE, SS-C      0.03 < 0.01 277 48  
76 -L- 638+00 LT TAIL DITCH, DRAIN POND, SV-C      1.01  180   

76A -L- 634+83 LT TAIL DITCH, BANK STABILIZATION, SV-C      < 0.01 < 0.01 43 10  
77 -L- 640+00 LT DRAIN POND; TOTAL: PD-C      1.14     

78 -L- 641+67-642+24 LT 30" RCP L=165', SV-C, FILL; TOTAL: PE-C, WJ-C 0.14     < 0.01  146   
79 -L- 644+67 LT FILL; TOTAL: WG-C 0.03          
80 -L- 644+00 LT DRAIN POND; TOTAL: PE-C      0.56     

81 -L- 644+67 - 645+00 RT FILL, CUT; TOTAL: WI-C < 0.01  0.03        
82 -L- 646+22 48" RCP L=217', FILL & CUT, SV-C, WF-C; TOTAL: WG-C, WH-C 0.13  0.02 0.02  0.06 < 0.01 260 10  
  BANK STABILIZATION; TOTAL:WG-C, WH-C      < 0.01  20   

83 -Y13- 15+75 - 16+13 LT FILL; TOTAL: WE-C 0.10          
             
             
             
             
             
             

TOTALS*: 0.42  0.05 0.02  3.01 0.09 2514 329 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   

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  
97  -SR6- 15+63 LT 36" RCP L=250', SFF/SKK-C      < 0.01 < 0.01 133 49  
  BANK STABILIZATION, SFF/SKK-C      < 0.01  13   

TOTALS*: 0.27 2.01 0.08 0.12 0.03 0.23 0.15 1463 545 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)
98 -SR5- 17+45 36" RCP L=150', SFF/SKK-C      < 0.01 < 0.01 94 17  
  UTILITY INSTALLATION, SFF/SKK-C       < 0.01  26  

99  -SR6- 24+00 LT FILL, WT-C < 0.01   < 0.01       

100
 -SR5-  26+57 - 28+48 

RT FILL & DITCH, SGG-C      0.02 < 0.01 227 11  
101  -Y17A- 19+54 RT TAIL DITCH BANK STABILIZATION, SAA-C      < 0.01 < 0.01 15 32  
102  -Y17A- 23+44 30" RCP L=86', TAIL DITCH, SBB-C      < 0.01 < 0.01 112 11  

  BANK STABILIZATION, SBB-C      < 0.01 < 0.01 10 10  
103  -Y17A- 26+00 TAIL DITCH BANK STABILIZATION, SNN-C      < 0.01 < 0.01 16 24  

             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             

TOTALS*: 0.01   0.01  0.07 0.07 474 131 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)

0.51   0.02  1.82 0.03 6148 244
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 2906 198
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 0.03 0.23 0.15 1463 545
0.01   0.01  0.07 0.07 474 131

5.35 2.19 0.25 0.84 0.03 14.12 0.79 31990 2841

*Rounded totals are the sum of actual impacts
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