
 

STATE OF NORTH CAROLINA 

DEPARTMENT OF TRANSPORTATION
ROY COOPER J. ERIC BOYETTE

GOVERNOR SECRETARY

Mailing Address: 
NC DEPARTMENT OF TRANSPORTATION 
TURNPIKE AUTHORITY  
1578 MAIL SERVICE CENTER 
RALEIGH, NC 27699-1578 

Telephone: (919) 707-2700
Fax: (919) 715-5511 

Customer Service:  1-877-368-4968 
 

Website: ncdot.gov 

Location:
1 SOUTH WILMINGTON STREET 

RALEIGH, NC 27601 
 

June 29, 2023 
 
MEMORANDUM TO:  Mr. Brandon Jones, P.E. 
    Division 5 Engineer 
 
FROM:    Dennis Jernigan, P.E. 
    NCTA Interim Chief Engineer 
 
SUBJECT: Triangle Expressway Southeast Extension (Complete 540) from NC 

55 Bypass in Apex to US 64/264 (I-87) in Knightdale, Wake and 
Johnston Counties; Federal Aid No. STP-0540(19), STP-0540(20), 
and STP-0540(21); WBS Nos. 37673.1.TA1, 35516.1.TA1, and 
35517.1.TA1; STIP Project Nos. R-2721, R-2828, and R-2829 

 
Attached are the modified US Army Corps of Engineers (USACE) Phased Section 404 Individual 
Permit, NC Division of Water Resources (NCDWR) Section 401 Individual Water Quality 
Certification, Neuse Riparian Buffer Authorization, and Non-404 Jurisdictional Wetlands and Waters 
Permit for the construction of the Triangle Expressway Southeast Extension (Complete 540) from NC 
55 Bypass in Apex to US 64/264 (I-87) in Knightdale, Wake and Johnston Counties. STIP Nos. R-
2721, R-2828, and R-2829.  This change is based on the June 15, 2023 email requesting 
modification of the permit regarding Permit Site 35 on the R-2721A section of the project.  There 
are no changes to the mitigation requirements.  Please note that any reference to Site 33 is not 
correct and should be disregarded as it is not applicable to this permit modification.  Subject to any 
requisite permit modifications, all environmental permits have been received for the construction of 
the final design sections of this project. 
 
A copy of this permit package is posted on the NCDOT website at: 
https://xfer.services.ncdot.gov/pdea/PermIssued 

cc: w/o attachment (see website for attachments) 
Mr. Ron Davenport, P.E. Contracts Management 
Mr. Clarence Coleman, P.E., FHWA 
Mrs. Heather Montague, Division 5 
Mr. Mark Craig, P.E., Division 5 
Mr. Boyd Tharrington, P.E., Director of Field Support 
Mr. Corey McLamb, P.E., Division 4 
Dr. Majed Al-Ghandour, P.E., Programming and TIP 
Mr. Mateen Alinaghian, Utilities Unit 
Mr. Stephen Morgan, P.E., Hydraulics Unit 
Mr. Brian Hanks, P.E., Structures Management Unit 
Mr. Mark Staley, Roadside Environmental 
Mr. John Jamison, Environmental Policy Unit 
Ms. Beth Harmon, NCDMS 
Ms. Deanna Riffey, Natural Environment Unit-Environmental Coordination & Permitting 



From: Alsmeyer, Eric C CIV USARMY CESAW (USA)
To: Ridings, Rob; Thomson, Nicole J; Riffey, Deanna
Cc: Abi Sheffey; Matthews, Monte K CIV USARMY CESAW (USA)
Subject: [External] RE: R-2721A (540) Site 33 In-field Mod
Date: Wednesday, June 21, 2023 12:24:45 PM
Attachments: image003.png

230615_Mod Drawings_Mod10_I-540_R-2721A_Wake.pdf

CAUTION: External email. Do not click links or open attachments unless verified. Report suspicious emails with the
Report Message button located on your Outlook menu bar on the Home tab.

Nikki: Reference the Department of the Army (DA) permit issued to the North Carolina
Department of Transportation (NCDOT) on October 24, 2019, and subsequently
modified on February 4, 2020 (revision issued on February 7, 2022), April 29, 2020,
January 7, 2021, March 19, 2021, March 3, 2022, July 1, 2022, September 13, 2022,
and February 17, 2023. This permit authorized the discharge of fill material into
waters of the United States for construction of the Triangle Expressway Southeast
Extension (Complete 540) from NC 55 Bypass in Apex to US 64/264 (I-87) in
Knightdale, Wake and Johnston Counties. Sections included within this permit are R-
2721, R-2828, and R- 2829. Currently, only STIPs R-2721A&B and R-2828 are
authorized for construction; STIP R-2829 has not yet been through final design, has
not completely minimized impacts to waters and wetlands, nor has a final
compensatory mitigation plan.

 
On June 15. 2023, the U.S. Army Corps of Engineers (Corps) received a request from
NCDOT to modify the standard permit for the R-2721A project (Mod10), at Permit Site
35 to pipe the flow from the 48-inch RCP along the west side of the current detour for
Holly Springs Road.  The original design called for the jurisdictional stream to be
realigned in approximately 650 linear feet of rip rap lined channel change, and this
impact to perennial tributary required compensatory mitigation.  The current design
takes the stream from the 48-inch RCP (currently under the newly re-aligned Kildaire
Farm Road) to the daylighted channel into a junction box which connects to a pipe
system and then outlets via a 66-inch pipe discharging into the stream along Ramp A
(east of Holly Springs Road).
 
The Corps has completed the evaluation of your request and has determined that it is
appropriate and reasonable, and that no public notice is required for this modification.
Therefore, the permit is modified as requested and as shown on the enclosed
drawings.  No additional compensatory mitigation is required.
 
All conditions of the permit, including the permit expiration date of December 31,
2024, remain in effect as written.
 
This electronic copy is your official Department of the Army authorization; no paper
copy will be mailed.
 
Please reply or call if you have any questions or if I may serve you in any other way.  
 
The Wilmington District is committed to providing the highest level of support to the

mailto:Eric.C.Alsmeyer@usace.army.mil
mailto:rob.ridings@deq.nc.gov
mailto:njthomson2@ncdot.gov
mailto:driffey@ncdot.gov
mailto:asheffey@SAGEECOLOGICAL.COM
mailto:Monte.K.Matthews@usace.army.mil
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FUTURE I-540


WETLAND A


50' NEUSE RIVER
RIPARIAN BUFFER


WETLAND B


WETLAND C


WETLAND D


STREAM 1
PERENNIAL


SUBJECT TO BUFFERS


STREAM 2
INTERMITTENT


SUBJECT TO BUFFERS


CONSTRUCTION EASEMENT BOUNDARY


STREAM 3
INTERMITTENT


SUBJECT TO BUFFERS


CULVERT


STREAM 4
INTERMITTENT


SUBJECT TO BUFFERS


POND 1
SUBJECT TO BUFFERS


POND 2
NOT SUBJECT TO BUFFERS


NON-JURISDICTIONAL TO THE USACE


Checked By


Designer


Drawn By


Scale


Date


Job No.


Sheet No.


AKRIDGE - HOLLY SPRINGS ASSEMBLAGE APPROVED WETLAND/BUFFER DELINEATION EXHIBIT 1
HOLLY SPRINGS WAKE COUNTY NORTH CAROLINA


1 inch = 250 ft.


GRAPHIC SCALE
0 125 250


WithersRavenel
Engineers | Planners | Surveyors


NOTES:
1) WETLAND/BUFFER DELINEATION PERFORMED BY WR ON 12/1/2021.
2) WETLAND/STREAM/BUFFER LOCATIONS ARE APPROXIMATE, BASED ON GPS LOCATION, WAKE COUNTY GIS DATA, AND TOPOGRAPHIC


INTERPRETATION.
3) BUFFER SUBJECTIVITY VERIFIED BY NCDWR ON 02/09/2022 (NBRRO#21-458).
4) THIS PROJECT MAY BE SUBJECT TO ADDITIONAL MUNICIPAL BUFFERS AND SHOULD BE VERIFIED PRIOR TO DESIGN.
5) DELINEATION AND JURISDICTIONAL STATUS WAS VERIFIED BY USACE ON 09/15/2022 (SAW-2022-00346).
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DURING CONSTRUCTION:


ID 17118


4 ft. weir


Orifice Diameter


with .75 inch


1.5 inch Skimmer


43 x 21 x 3


ID 3041RT


6 ft. weir


Orifice Diameter


with 1.125 inch


1.5 inch Skimmer


55 x 27 x 3
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B
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Silt Check Type A


Temporary Rock


B


B


ID 17119


25 x 12 x 3


2.0 ft. weir height


Silt Check Type A


Temporary Rock


THE SURROUNDING TOPOGRAPHY.


- ENSURE THE THE FINAL CONTOURS ARE COMPATIBLE WITH


BEEN REMOVED.


- ENSURE ALL TEMPORARY SEDIMENT CONTROL DEVICES HAVE 


- ENSURE NO STANDING POOLS OF WATER.


PROVISIONS.


SHOULD MEET MIXTURE STATED IN THE CONTRACT SPECIAL 


- APPLY SEEDING AND MULCH.  THE TYPE OF VEGETATION 


HEIGHT AND EVERY 25' AFTERWARDS.


- INSTALL WATTLE BARRIERS WHEN PILE IS AT 25' IN 


EROSION CONTROL MATTING.


- ALL WASTE PILE SLOPES SHOULD BE MATTED WITH 


TEMPORARY SEEDING.


FOR PERMANENT STABILITY AND LIMIT THE NEED FOR


INITIAL DISTURBANCE TO PROVIDE THE BEST OPPORTUNITY


- SLOPES SHOULD BE BUILT TO PLAN RATES DURING THE 


- TEMPORARY SEEDING SHALL BE PROVIDED AS NEEDED.


- CHECK SLOPE RATES DURING CONSTRUCTION. 


PROPERLY.


- ASSURE ALL EROSION CONTROL DEVICES ARE FUNCTIONING 


_ WORK IN AREAS ADJACENT TO PROJECT FIRST (HIGHLIGHTED AREA).


UNDER FILL AS PROJECT PROGRESSES.


- INSTALL PIPE SYSTEM.  INCREASE THE DEPTH OF STRUCTURES 


- SLOPE RATE IS 2:1 (H:V).


- CONTOURS ARE SHOWN AT 5-FOOT INTERVALS.


EROSION CONTROL DEVICES SHALL NOT BE IMPACTED BY HAUL ROADS.


- THE HAUL ROAD WILL NOT IMPEDE FLOW THROUGH THE DITCHES.  ALL 


NO CONSTRUCTION ENTRANCE IS NEEDED.


- THE HAUL ROAD WILL BE ADJACENT TO THE CONSTRUCTION AREA.  


- NO ACTIVITIES TO OCCUR IN HIGH QUALITY WATER ZONES.


- MINIMUM 10' BUFFER FOR PROPERTY LINES.


- MNIMUM 50' BUFFER FOR WETLANDS.


- MINIMUM 50' RIPARIAN BUFFER FOR JURISDICTIONAL STREAMS,


NOTES: 


INCREASES IN HEIGHT.


_ UTILIZE SHOULDER BERMS AND SLOPE DRAINS AS WASTE AREA 


TIE TO STRUCTURE 17118.


- INSTALL STRUCTURES 3041 AND 3023 AND ASSOCIATED PIPES.  


DELINEATED.


- ASSURE THAT WETLAND BOUNDARIES HAVE BEEN PHYSICALLY


GOOD STANDING.


_ ASSURE ALL EROSION CONTROLL DEVICES ARE INSTALLED AND IN 


ID 3041LT
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STATE STATE PROJECT REFERENCE NO.


STATE PROJ. NO. F. A. PROJ. NO. DESCRIPTION


NO.


N.C.


37673.3.GV3 NHP-0540(041) PE, R/W(A)


R-2721A


CONTRACT:  C204196


WAKE COUNTY


PREPARED BY: ANNE GAMBER


LEVEL III CERTIFICATION NO.: 0322


5-17-2023


SHEET
SHEETS
TOTAL


NOTES:


CHECKS WILL BE ADDED WHEN APPLICABLE.
TO CONTROL WATER AND SEDIMENT CONTAINMENT. ROCK
DITCHES WILL BE MAINTAINED AND ADJUSTED AS NEEDED


SHOWN. STONE WILL BE ADDED TO PREVENT EROSION.
THE LIMITS OF DISTURBANCE FOR THE HAUL ROUTE ARE


2


HAUL ROUTE


LOD WITH SAFETY FENCE
25' TYP. OFFSET


STRUCTURE SHOWN HAS BEEN
REMOVED BY PROPERTY
OWNER. DOES NOT EXIST











public.  To help us ensure we continue to do so, please complete the Customer
Satisfaction Survey located at https://regulatory.ops.usace.army.mil/customer-
service-survey/.
 
Eric
 
Eric Alsmeyer
Project Manager
 
Regulatory Division Office
US Army Corps of Engineers, Wilmington District
3331 Heritage Trade Drive, Suite 105, Wake Forest, NC 27587
Office Tel: (919) 554-4884, x23 (I am working out of the office most days of the week,
but I try to check my voicemails daily)
Regulatory Homepage:
http://www.saw.usace.army.mil/Missions/RegulatoryPermitProgram.aspx
 

From: Ridings, Rob <rob.ridings@deq.nc.gov> 
Sent: Monday, June 19, 2023 12:43 PM
To: Thomson, Nicole J <njthomson2@ncdot.gov>; Riffey, Deanna <driffey@ncdot.gov>
Cc: Alsmeyer, Eric C CIV USARMY CESAW (USA) <Eric.C.Alsmeyer@usace.army.mil>; Abi Sheffey
<asheffey@SAGEECOLOGICAL.COM>
Subject: [Non-DoD Source] R-2721A (540) Site 33 In-field Mod
 
In-field mod for R-2721A attached.  Feel free to distribute to others as need. 
Have a great week!
 
Rob Ridings
Environmental Specialist
401/Buffer Transportation Permitting (DOT Divisions 4-5)
Division of Water Resources, NC Department of Environmental Quality
NEW EMAIL:  rob.ridings@deq.nc.gov
919-707-8786

 
 

Email correspondence to and from this address may be subject to the North Carolina Public Records Law and may be disclosed to third
parties by an authorized state official.

https://regulatory.ops.usace.army.mil/customer-service-survey/
https://regulatory.ops.usace.army.mil/customer-service-survey/
http://www.saw.usace.army.mil/Missions/RegulatoryPermitProgram.aspx
mailto:rob.ridings@deq.nc.gov


From: Ridings, Rob
To: Thomson, Nicole J; Riffey, Deanna
Cc: Alsmeyer, Eric C; Abi Sheffey
Subject: R-2721A (540) Site 33 In-field Mod
Date: Monday, June 19, 2023 12:42:38 PM
Attachments: 20181249v12.pdf

image001.png

In-field mod for R-2721A attached.  Feel free to distribute to others as need. 
Have a great week!
 
Rob Ridings
Environmental Specialist
401/Buffer Transportation Permitting (DOT Divisions 4-5)
Division of Water Resources, NC Department of Environmental Quality
NEW EMAIL:  rob.ridings@deq.nc.gov
919-707-8786

 

Email correspondence to and from this address may be subject to the North Carolina Public Records Law and may be disclosed to third
parties by an authorized state official.

mailto:rob.ridings@deq.nc.gov
mailto:njthomson2@ncdot.gov
mailto:driffey@ncdot.gov
mailto:eric.c.alsmeyer@usace.army.mil
mailto:asheffey@SAGEECOLOGICAL.COM



 


North Carolina Department of Environmental Quality     Division of Water Resources 


512 North Salisbury Street     1611 Mail Service Center     Raleigh, North Carolina 27699-1611 


919.707.9000 


 
 


 


 


 


 


 


 


 


 


 North Carolina Division of Water Resources 


Transportation Permitting Unit 


In-Field Minor 401 Water Quality Certification   Modification 


 


Project Name/ TIP Project No.:R-2721A;  NC Hwy 540_  Date: _______June 19, 2023_________________  


  


DOT Division: _5_____ County: __ ___Wake____DWR Project No.   20181249 ver 12      Permit Type: WQC#4179  
DOT Field Staff: ___ Nicole Thomson___ DWR Field Staff: _____Rob Ridings______  


 
Modification Description 


 Site 35: Change of Impact.  650 linear feet of permanent stream impact modified from riprap-lined 


ditch to piped impact. No new additional permanent stream impacts---change of Type of impact  


only. Impact already mitigated for.  This change was discussed agency field review March 14, 2023. 


Design-build team described the change in Reclamation Plan dated May 18, 2023.  


NCDOT (Turnpike Authority) requested in-field mod via email dated June 15, 2023. 


 
     Modification Sketch:  
  


 
 


 


DocuSign Envelope ID: A52BAD34-F470-4FAB-B40D-18DBF2EA0FA3







 


North Carolina Department of Environmental Quality     Division of Water Resources 


512 North Salisbury Street     1611 Mail Service Center     Raleigh, North Carolina 27699-1611 


919.707.9000 


  
 


This in-field modification is required for the following reason(s):  
  


 The information contained in the application or presented in support thereof is incorrect in 
the following manner:  


________________________________________________________________
________________________________________________________________  


  
  


 Conditions under which the original certification was issued have changed in the following 
manner:  


_Design-Build Team wishes to extend the fill slop to adajacent property for 
three stated reasons. (1) Future Maintenance: Difficulty getting access for 
maintaining and cleaning riplined ditch after project completion. (2) Vehicle 
& Pedestrian Safety: sidewalks parallel to open ditch next to seep slope is 
current plan and this change creates more safety. (3) Future Utility Access: 
poles located near toe of slope require traversing steep slopes to perform 
maintenance. 


  
  


This in-field modification is valid only if issued by an authorized agent of the Division of Water Resources, 
Transportation Permitting Unit 1.  


  
This in-field modification authorizes the NCDOT to   


___Change 650 linear feet of permanent stream impact from riprap-lined ditch, to Piped 


impact. Impact is already mitigated for and no change to amount of impacts is proposed. 


This is for Site 35 on section R-2721A of the Complete 540 Project. 


 


In WAKE County.  The project shall be constructed as described in the Modification Description and 


Sketch on Page 1 of this document dated_06/19/2023_ to improve/construct the section of _NC 
540__that extends from_____NC 55______to_______I-40______. The approved design is that described 
in the Modification Description and Modification Sketch on Page 1 of this document dated _06/19/2023__. 
Any further changes to the original Water Quality Certification dated February 15, 2019, modified January 


30, 2020, April 20, 2020, June 1, 2020, December 29, 2020, March 9, 2021, April 8, 2021, November 1, 2021, 


May 18, 2022, July 22, 2022, and February 15, 2023,  may require a formal written modification request.   


 
The description of the proposed action provides adequate assurance that the proposed action in the   
________Neuse_____River Basin in conjunction with the proposed development will not result in a 
violation of applicable Water Quality Standards and discharge guidelines. Therefore, the State of North 
Carolina certifies that this activity will not violate the applicable portions of Section 301, 302, 303, 306, 
307 of PL 92-500 and PL 95-217 if conducted in accordance with the application and conditions 
hereinafter set forth.  Should your project change, you are required to notify the DWR and submit a new 
application.  If the property is sold, the new owner must be given a copy of this Certification and approval 
letter, and is thereby responsible for complying with all conditions.  For this approval to remain valid, you 
are required to comply with all the conditions listed below.  In addition, you should obtain all other federal, 
state, or local permits before proceeding with your project including (but not limited to) Sediment and 
Erosion control, Coastal Stormwater, Non-discharge and Water Supply watershed regulations.  This 
Modification Approval shall expire on the same day as the expiration date of the corresponding Corps of 
Engineers Permit.  . 
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North Carolina Department of Environmental Quality     Division of Water Resources 


512 North Salisbury Street     1611 Mail Service Center     Raleigh, North Carolina 27699-1611 


919.707.9000 


  
 


Conditions(s) of Modification Approval:   


1. As-built drawings of the proposed action shall be submitted to the NC DWR 


Transportation Permitting Unit within 30 days of completion of the action.  


2. All the authorized action activities and conditions of the certification 


associated with the original Water Quality Certification dated_02/15/2019___ 


and all other corresponding modification still apply except where superseded by 


this certification.  


3. Modified Site (#33, section R-2721A) shall be constructed in manner 


requested by NCDOT in accordance with the request dated June 15, 2023 and in 


manner with the referenced Reclamation Plan and Agency Field Meeting 


Minutes.  Any variation will require an additional modification.  
  
  
  


Failure to construct the proposed action as described in the Modification Description and Sketch on  
Page 1 of this document and/or violations of any condition herein set forth may result in revocation of this 
modification approval and may result in criminal and/or civil penalties.  This modification approval shall 
become null and void unless the above conditions are made conditions of the Federal 404 and/or Coastal 
Area Management Act Permit. If the Corps of Engineers requires a formal written modification to the 
404 permit for the proposed action, the NC DWR must require a formal written modification to the 401 
WQC, and therefore, this in-field modification is invalid.  If additional (wetland, stream, buffer) impacts for 
this project (now or in the future) exceed (one acre, 150 linear feet, or one-third of an acre/150 linear feet, 
respectively), or if mitigation is required above and beyond the current mitigation requirement for this 
project, this in-field modification is invalid and a formal written modification is required.    
  
  
This in-field modification is effective upon the date the last party signs this document.  This in-field 
modification is made upon mutual agreement between DOT and DWR as indicated by the signatures 
below and is, therefore, not subject to appeal by either party.  Appeals by third parties must be made   
within sixty (60) days of notification pursuant to the contested case provisions of the Administrative 
Procedure Act, NC Gen. Stat. §150B-23 et seq.  
  
  
  
DWR Field Staff Signature: _________________________________________________  
  
Date: _________  
  
DOT Field Staff Signature:__________________________________________________  
  
Date: __________________________  
  
  
  
  
1 – An authorized agent of the Transportation Permitting Unit is defined as DWR staff that are DOT-funded and review 
and issue 401 Water Quality Certification for DOT projects.  These staff include Central Office and Regional Office 
personnel.   
  


 


 


DocuSign Envelope ID: A52BAD34-F470-4FAB-B40D-18DBF2EA0FA3


6/19/2023


6/19/2023





				2023-06-19T09:36:18-0700

		Digitally verifiable PDF exported from www.docusign.com












 

North Carolina Department of Environmental Quality     Division of Water Resources 

512 North Salisbury Street     1611 Mail Service Center     Raleigh, North Carolina 27699-1611 

919.707.9000 

 
 

 

 

 

 

 

 

 

 

 North Carolina Division of Water Resources 

Transportation Permitting Unit 

In-Field Minor 401 Water Quality Certification   Modification 

 

Project Name/ TIP Project No.:R-2721A;  NC Hwy 540_  Date: _______June 19, 2023_________________  

  

DOT Division: _5_____ County: __ ___Wake____DWR Project No.   20181249 ver 12      Permit Type: WQC#4179  
DOT Field Staff: ___ Nicole Thomson___ DWR Field Staff: _____Rob Ridings______  

 
Modification Description 

 Site 35: Change of Impact.  650 linear feet of permanent stream impact modified from riprap-lined 

ditch to piped impact. No new additional permanent stream impacts---change of Type of impact  

only. Impact already mitigated for.  This change was discussed agency field review March 14, 2023. 

Design-build team described the change in Reclamation Plan dated May 18, 2023.  

NCDOT (Turnpike Authority) requested in-field mod via email dated June 15, 2023. 

 
     Modification Sketch:  
  

 
 

 

DocuSign Envelope ID: A52BAD34-F470-4FAB-B40D-18DBF2EA0FA3



 

North Carolina Department of Environmental Quality     Division of Water Resources 

512 North Salisbury Street     1611 Mail Service Center     Raleigh, North Carolina 27699-1611 

919.707.9000 

  
 

This in-field modification is required for the following reason(s):  
  

 The information contained in the application or presented in support thereof is incorrect in 
the following manner:  

________________________________________________________________
________________________________________________________________  

  
  

 Conditions under which the original certification was issued have changed in the following 
manner:  

_Design-Build Team wishes to extend the fill slop to adajacent property for 
three stated reasons. (1) Future Maintenance: Difficulty getting access for 
maintaining and cleaning riplined ditch after project completion. (2) Vehicle 
& Pedestrian Safety: sidewalks parallel to open ditch next to seep slope is 
current plan and this change creates more safety. (3) Future Utility Access: 
poles located near toe of slope require traversing steep slopes to perform 
maintenance. 

  
  

This in-field modification is valid only if issued by an authorized agent of the Division of Water Resources, 
Transportation Permitting Unit 1.  

  
This in-field modification authorizes the NCDOT to   

___Change 650 linear feet of permanent stream impact from riprap-lined ditch, to Piped 

impact. Impact is already mitigated for and no change to amount of impacts is proposed. 

This is for Site 35 on section R-2721A of the Complete 540 Project. 

 

In WAKE County.  The project shall be constructed as described in the Modification Description and 

Sketch on Page 1 of this document dated_06/19/2023_ to improve/construct the section of _NC 
540__that extends from_____NC 55______to_______I-40______. The approved design is that described 
in the Modification Description and Modification Sketch on Page 1 of this document dated _06/19/2023__. 
Any further changes to the original Water Quality Certification dated February 15, 2019, modified January 

30, 2020, April 20, 2020, June 1, 2020, December 29, 2020, March 9, 2021, April 8, 2021, November 1, 2021, 

May 18, 2022, July 22, 2022, and February 15, 2023,  may require a formal written modification request.   

 
The description of the proposed action provides adequate assurance that the proposed action in the   
________Neuse_____River Basin in conjunction with the proposed development will not result in a 
violation of applicable Water Quality Standards and discharge guidelines. Therefore, the State of North 
Carolina certifies that this activity will not violate the applicable portions of Section 301, 302, 303, 306, 
307 of PL 92-500 and PL 95-217 if conducted in accordance with the application and conditions 
hereinafter set forth.  Should your project change, you are required to notify the DWR and submit a new 
application.  If the property is sold, the new owner must be given a copy of this Certification and approval 
letter, and is thereby responsible for complying with all conditions.  For this approval to remain valid, you 
are required to comply with all the conditions listed below.  In addition, you should obtain all other federal, 
state, or local permits before proceeding with your project including (but not limited to) Sediment and 
Erosion control, Coastal Stormwater, Non-discharge and Water Supply watershed regulations.  This 
Modification Approval shall expire on the same day as the expiration date of the corresponding Corps of 
Engineers Permit.  . 
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North Carolina Department of Environmental Quality     Division of Water Resources 

512 North Salisbury Street     1611 Mail Service Center     Raleigh, North Carolina 27699-1611 

919.707.9000 

  
 

Conditions(s) of Modification Approval:   

1. As-built drawings of the proposed action shall be submitted to the NC DWR 

Transportation Permitting Unit within 30 days of completion of the action.  

2. All the authorized action activities and conditions of the certification 

associated with the original Water Quality Certification dated_02/15/2019___ 

and all other corresponding modification still apply except where superseded by 

this certification.  

3. Modified Site (#33, section R-2721A) shall be constructed in manner 

requested by NCDOT in accordance with the request dated June 15, 2023 and in 

manner with the referenced Reclamation Plan and Agency Field Meeting 

Minutes.  Any variation will require an additional modification.  
  
  
  

Failure to construct the proposed action as described in the Modification Description and Sketch on  
Page 1 of this document and/or violations of any condition herein set forth may result in revocation of this 
modification approval and may result in criminal and/or civil penalties.  This modification approval shall 
become null and void unless the above conditions are made conditions of the Federal 404 and/or Coastal 
Area Management Act Permit. If the Corps of Engineers requires a formal written modification to the 
404 permit for the proposed action, the NC DWR must require a formal written modification to the 401 
WQC, and therefore, this in-field modification is invalid.  If additional (wetland, stream, buffer) impacts for 
this project (now or in the future) exceed (one acre, 150 linear feet, or one-third of an acre/150 linear feet, 
respectively), or if mitigation is required above and beyond the current mitigation requirement for this 
project, this in-field modification is invalid and a formal written modification is required.    
  
  
This in-field modification is effective upon the date the last party signs this document.  This in-field 
modification is made upon mutual agreement between DOT and DWR as indicated by the signatures 
below and is, therefore, not subject to appeal by either party.  Appeals by third parties must be made   
within sixty (60) days of notification pursuant to the contested case provisions of the Administrative 
Procedure Act, NC Gen. Stat. §150B-23 et seq.  
  
  
  
DWR Field Staff Signature: _________________________________________________  
  
Date: _________  
  
DOT Field Staff Signature:__________________________________________________  
  
Date: __________________________  
  
  
  
  
1 – An authorized agent of the Transportation Permitting Unit is defined as DWR staff that are DOT-funded and review 
and issue 401 Water Quality Certification for DOT projects.  These staff include Central Office and Regional Office 
personnel.   
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Silt Check Type A

Temporary Rock

THE SURROUNDING TOPOGRAPHY.

- ENSURE THE THE FINAL CONTOURS ARE COMPATIBLE WITH

BEEN REMOVED.

- ENSURE ALL TEMPORARY SEDIMENT CONTROL DEVICES HAVE 

- ENSURE NO STANDING POOLS OF WATER.

PROVISIONS.

SHOULD MEET MIXTURE STATED IN THE CONTRACT SPECIAL 

- APPLY SEEDING AND MULCH.  THE TYPE OF VEGETATION 

HEIGHT AND EVERY 25' AFTERWARDS.

- INSTALL WATTLE BARRIERS WHEN PILE IS AT 25' IN 

EROSION CONTROL MATTING.

- ALL WASTE PILE SLOPES SHOULD BE MATTED WITH 

TEMPORARY SEEDING.

FOR PERMANENT STABILITY AND LIMIT THE NEED FOR

INITIAL DISTURBANCE TO PROVIDE THE BEST OPPORTUNITY

- SLOPES SHOULD BE BUILT TO PLAN RATES DURING THE 

- TEMPORARY SEEDING SHALL BE PROVIDED AS NEEDED.

- CHECK SLOPE RATES DURING CONSTRUCTION. 

PROPERLY.

- ASSURE ALL EROSION CONTROL DEVICES ARE FUNCTIONING 

_ WORK IN AREAS ADJACENT TO PROJECT FIRST (HIGHLIGHTED AREA).

UNDER FILL AS PROJECT PROGRESSES.

- INSTALL PIPE SYSTEM.  INCREASE THE DEPTH OF STRUCTURES 

- SLOPE RATE IS 2:1 (H:V).

- CONTOURS ARE SHOWN AT 5-FOOT INTERVALS.

EROSION CONTROL DEVICES SHALL NOT BE IMPACTED BY HAUL ROADS.

- THE HAUL ROAD WILL NOT IMPEDE FLOW THROUGH THE DITCHES.  ALL 

NO CONSTRUCTION ENTRANCE IS NEEDED.

- THE HAUL ROAD WILL BE ADJACENT TO THE CONSTRUCTION AREA.  

- NO ACTIVITIES TO OCCUR IN HIGH QUALITY WATER ZONES.

- MINIMUM 10' BUFFER FOR PROPERTY LINES.

- MNIMUM 50' BUFFER FOR WETLANDS.

- MINIMUM 50' RIPARIAN BUFFER FOR JURISDICTIONAL STREAMS,

NOTES: 

INCREASES IN HEIGHT.

_ UTILIZE SHOULDER BERMS AND SLOPE DRAINS AS WASTE AREA 

TIE TO STRUCTURE 17118.

- INSTALL STRUCTURES 3041 AND 3023 AND ASSOCIATED PIPES.  

DELINEATED.

- ASSURE THAT WETLAND BOUNDARIES HAVE BEEN PHYSICALLY

GOOD STANDING.

_ ASSURE ALL EROSION CONTROLL DEVICES ARE INSTALLED AND IN 
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Good morning Eric & Rob –
 
On March 14, 2023 during a resource agency review of the project, the JV expressed interest in
piping the flow from the 48-inch RCP along the west side of the current detour for Holly Springs
Road.  The original design called for the jurisdictional stream to be realigned in a rip rap lined
channel change, however, the JV has requested that the flow be placed in a pipe.  The current design
takes the stream from the 48-inch RCP (currently under the newly re-aligned Kildaire Farm Road) to
the daylighted channel into a junction box which connects to a pipe system and then outlets via a
66-inch pipe discharging into the stream along Ramp A (east of Holly Springs Road).
 
The intent of this change is to extend the fill slope into the adjacent property for the purposes
outlined in the attached Reclamation Plan.  I’ve also attached the meeting minutes from the March
Agency Review which discusses the proposal and your responses of items necessary to approve this
change.
 
Per previous discussions, Rob was willing to do a field modification and Eric was willing to address
this change via email.  With Deanna’s approval, I’ve taken the responsibility of coordinating with the
Resident’s office, Roadside Environmental Unit (REU) and the JV to get the necessary documents
drafted and compiled.  Per email communication with Ben Lowry (REU), the attached plan meets
with Roadside’s procedures and Delegated Program, however, they will not issue final approval until
they have the approval from the USACE and DWR for the proposed changes.
 
Please let me know if you have any questions or concerns about the attached.
 
Thank you again for your flexibility and willingness to work with the JV and all parties involved.
 
Nikki
 
 
Nicole Thomson, PWS
 
North Carolina Turnpike Authority
North Carolina Department of Transportation
 
919-754-7806
 
1 South Wilmington Street
Raleigh, NC 27601
1578 Mail Service Center

mailto:njthomson2@ncdot.gov
mailto:Eric.C.Alsmeyer@usace.army.mil
mailto:rob.ridings@deq.nc.gov
mailto:driffey@ncdot.gov
mailto:asheffey@SAGEECOLOGICAL.COM
mailto:dwjernigan@ncdot.gov
mailto:jhharris1@ncdot.gov
mailto:aaharper@ncdot.gov
mailto:bdlowry1@ncdot.gov



R2721A EM Johnson Waste Pit  


Reclamation Plan 


 


 


 


 


e 1: Reclamation Area (red outline) is about 6 acres. The Study Area (white cross hatch) focuses on the 


outside of existing ROW and easement, about 1.5 acres. 







  
May 18, 2023 


NC Department of Transportation 


Turnpike Authority 


1 South Wilmington Street  


Raleigh, NC 27699-1578 


 


Attn: Mr. Robby Hoffman, Resident Engineer 


 


RE:   R2721A NC540 Triangle Expressway Southeast Extension 


  Reclamation Plan for Waste Site 


 


 


Dear Mr. Hoffman, 


 


Flatiron-Branch JV is submitting the attached reclamation plan for approval to waste excavated materials on 


EM Johnson Enterprises, Inc. property. The reclamation plan meets the requirements of NCDOT Specifications 


Section 802 and follows the most recent reclamation procedures outlined in the “Borrow, Waste and Staging 


Site Reclamation Procedures for Contract Projects.”  


 


The proposed waste site is adjacent to the project limits. The approval of the waste site and reclamation plan 


facilitates the embankment of the lateral 4’ base ditch within the project limits. The Design-Build Team sees 


significant benefit to the Owner and Departments as outlined:  


 


• Future Maintenance – The current plan ditch is nearly 40 vertical feet below the hinge point of the 


embankment. Access to maintain, clean and restore a riprap lined ditch after project completion will 


be difficult. A piped network will be easier to maintain. 


• Safety for Pedestrian & Vehicular Travel – The current plan has sidewalks running both parallel and 


perpendicular to the open ditch. The plan sidewalk elevation is nearly 40’ above the plan ditch with a 


2:1 slope adjacent to it. A closed pipe system will allow for embankment that will eliminate the 


significant drop off next to the pedestrian travel. The proposed grades are ultimately safer for 


vehicular traffic. 


• Future Utility Access – Utility poles are currently located in the final plan location. The locations are 


near the toe of slope along Kildaire Farm Road. Access to the poles will require traversing down the 


plan slope near the riprap ditch to perform maintenance. The proposed closed system will facilitate 


additional embankment that will require pole relocations to the hinge point. This will allow for 


significantly easier access and avoidance of the open ditch.   


 


The Design-Build team has included a Plan Narrative, Environmental Evaluation, Environmental Permit 


Compliance Review, Natural Resources Review, Cultural Resources Review, Erosion Control Plan, Revised 


Contract Plans, and Reclamation Plan Review Checklist.  Please review the attached proposal for approval. Let 


us know if you have any questions or concerns. Thank you for your time and consideration.  


 


Sincerely, 


Flatiron Constructors, Inc. – Branch Civil, Inc. Joint Venture 
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Borrow, Waste and Staging Site Reclamation Procedures for Contract Projects 


A Reclamation Plan shall accompany any land disturbing activity associated with the project that 
exceeds the project limits.  This includes waste and borrow sites as well as applicable staging areas. 
Waste consists of all excavated materials that are not utilized in the construction of the project, 
including overburden from borrow sources and soil type base course sources. This shall include 
permanent or temporary stockpiles placed beyond the project limits.  Borrow consists of excavated 
material brought in from outside of the project limits and utilized in the construction of the project. 
Staging areas consists of temporary areas, beyond the project limits, utilized during the pursuit of a 
contract, to store equipment, materials, supplies, or other activities related to the project. 


In order to comply with Section 107-1 of the NCDOT Standard Specifications, it is necessary to provide 
documentation ensuring all sites do not impact jurisdictional features such as, but not limited to, buffer 
zones, wetlands, streams, and threatened or endangered species habitats. Approval of the use of the 
borrow, waste and/or staging sites for activities exclusively in support of a North Carolina Department 
of Transportation project will be, in part, dependent on the presence or absence of these sensitive 
environmental resources at the candidate sites. 


Staging areas that do not contain erodible material or involve land disturbing activities shall require an 
environmental evaluation as described in the Environmental Evaluation section of these procedures. 
Buffer areas and wetlands found within the staging area boundary shall be delineated using highly 
visible fencing, with the contractor receiving compensation for highly visible fencing or equivalent. 


Staging areas that contain erodible material or involve land disturbing activities shall require a full 
Reclamation Plan submitted to the Engineer as outlined in these procedures. 
Staging areas located at existing office, institutional, commercial, residential, or industrial facilities that 
do not contain erodible material or involve land disturbing activities are exempt from an environmental 
evaluation and reclamation plan, unless jurisdictional features are present.   


Staging areas related to mobile operations that involve overnight parking of equipment are exempt from 
an environmental evaluation and reclamation plan. These sites may require erosion control if ground 
becomes disturbed from equipment.  


Reclamation Plan Procedure 


• The Contractor will submit the reclamation plan to the Resident Engineer.
• See Plan Checklist for additional distribution of final plan.
• The Resident Engineer performs a cursory review to determine if the plan is complete and includes 


the property owner signatures and the environmental assessment.
• The Resident Engineer will forward a copy of the completed reclamation plan to the REU Field 


Ops Engineer and DEO for review prior to approval.
• The Resident Engineer must make a site visit.  It is suggested that the Contractor and Property 


Owner be contacted and invited to attend this visit.
• The Resident Engineer should assure that an adequate number of devices are specified and sized to 


control erosion and address drainage.  Devices should be sized to comply with Best Management 
Practices (BMPs), including sediment storage volume, surface settling, and spillway capacity.


• Assure that minimum undisturbed vegetated buffers and setbacks have been delineated on the 
plan : e.g. 50' riparian buffer for regulated basins and jurisdictional streams, 50’ buffer from 
wetlands (additional buffer areas may be required if it is determined that the regulated wetland and/
or stream
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will be indirectly impacted by borrow pit operations), 50’ buffer from trout waters, 10’ setback 
from property lines (local ordinances may require additional setbacks).  The environmental 
consultant should assure that any additional buffers, such as additional buffers around watersheds 
or live streams not in a currently protected basin, imposed by local or statewide governing bodies, 
are complied with.   


• Remember that the haul road is a part of the plan and must comply with applicable setbacks. Assure
that the haul road is shown on the plan.


• Disturbed areas in HQW zones shall be limited at any time to a maximum total area within the
boundaries of the tract of 20 acres. Only the portion of the construction activity within a HQW zone
shall be subject to the 20-acre limit. Larger disturbed areas may be allowed with the written
approval by DEQ upon providing adequate engineering justification with a specific construction
sequence that addresses phasing, limited exposure, weekly submitted self-inspection reports and/or
more conservative design than the 25-year storm. 15A NCAC 04B .0124


• No waste activities can occur within the 100-year floodplain. Borrow activities can occur within
the 100-year floodplain if stockpiling of borrow material is limited.


• If isolated wetlands are located within the site, the consultant must contact the NCDEQ Division of
Water Resources for consultation.


• If the site is for waste, the only waste allowed, without a permit from the Solid Waste Division, is
for beneficial fill consisting of inert debris strictly limited to concrete (encapsulated rebar is OK),
brick, concrete block, uncontaminated soil, rock and gravel.  Asphalt, placed a minimum of 4 feet
above the water table, is allowed but is not considered beneficial fill.  If wood is present in the
waste, then the rules for a Land Clearing and Inert Debris Landfill must be followed. Wood waste
should not be buried. See Section 802 of the Standard Specifications.


• After review by the Roadside Environmental Field Operations Engineer, the Resident Engineer will
submit approved copies of the reclamation plan as detailed on the Reclamation Plan Checklist
Sheet.  Any revisions must be initialed by the Contractor and Property Owner prior to final
approval.


• If the site is expanded, the original environmental evaluation must have been performed over the
area in which the expansion is planned and must account for the expansion and the expanded
activity, or a new environmental evaluation must be submitted.  It is suggested that the entire parcel
be included during the initial environmental evaluation.


• The boundaries of the site and any environmentally sensitive areas within the site or within the area
of the environmental evaluation must be physically delineated and GPS coordinates must be
provided.


• The Resident Engineer should advise the property owner that the site will be monitored for one year
following the final inspection. A 1-year, post-final compliance review will be held.  If corrective
work is needed as a result of the 1-year, post-final compliance review, the Property Owner will
allow access to DOT or its contractor to perform the work. The post final compliance review can
occur sooner if the site is deemed permanently stable.


During Construction 


• Assure that if buffer zones are required, they have been physically delineated, and the GPS
coordinates compare correctly with the physical delineation.


• Assure that approved erosion and sediment controls are adequately installed.
• Inspect each site at least weekly as a part of the routine weekly erosion control inspection and after


each qualifying rain event as required by NCG01 permit.
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• Require the stockpiling of topsoil for replacement on pit slopes.
• Seed and mulch the stockpile and provide temporary erosion and sediment control if needed per


NCG01 requirements.
• If water is being pumped, ensure that BMP’s have been designed, installed, operated, and


maintained to minimize turbidity to the extent to avoid habitat degradation or removal of a use
designation. Refer to Procedures for Monitoring Borrow Pit Discharge Special Provision for more
details.


• During pumping into BMP, monitor the pumping operation every 4 hours (max.) to ensure effluent
in BMP is not at a level to overflow and erode the earthen structure of the BMP.


• Limit the erodible slope area to 1 acre prior to beginning seeding.
• Excavate sites in a manner that allows for dressing and seeding of slopes in keeping with the 1-acre


tolerance.
• Assure that a minimum of 4 feet of water will remain in the pit if it is to serve as a pond.
• Occasionally check the site for plan conformance and either revise the plan or correct the site.
• Check slope rates during construction.  Slopes should be built to plan rates during the initial


disturbance to provide the best opportunity for permanent stability and limit the need for temporary
seeding.


Final Inspection 


• At project final, compare the final condition of the pit to the plan and amend the plan or the pit if
differences exist.


• Ensure that a permanent stand of vegetation is being pursued or covering the site.  The type of
vegetation should meet the seeding and mulching requirements for borrow and waste locations
specified in the contract.


• Ensure that a minimum of 4 ft. of water is remaining in the pit if it is to serve as a pond. Water table
data and excavation data will be needed to prove 4 feet can be achieved.


• Assure that a minimum of 6 inches of soil, capable of supporting vegetation, is covering waste.
• Ensure that no standing pools of water remain.
• Ensure that all temporary erosion and sediment controls have been removed.
• Ensure that the final contours are compatible with the surrounding topography and with the


submitted cross sections.
• IN WRITING, notify the Property Owner that the project is complete and all work on the site is


complete.  This notification shall refer to the property owner’s signed statement allowing site
inspections and any repair work during the post final 1-year monitoring period.


Observation Period 


• Upon completion of the final inspection punch list and permanent seeding, the site will be
monitored for up to 1 year following the final inspection date for any repairs, additional seeding
or modifications that need to be made. If repairs or additional seeding are needed, the contractor
will perform the work to provide a stable site with groundcover suitable to restrain erosion.
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Environmental Evaluation for Borrow/Waste/Staging Sites 


The attached information is provided to assist you in the review of the necessary documentation to 
confirm that candidate borrow, waste and/or staging sites do not impact wetlands, surface waters 
(streams, lakes or ponds), regulated riparian buffers or federally-protected species.  The Resident 
Engineer and Division Environmental Officer will evaluate the environmental documentation that is 
required, along with the reclamation plan and associated checklist.  


In order to provide the necessary environmental documentation to the Resident Engineer and 
Environmental Officer, it will be necessary for the Contractor to engage the services of a qualified 
environmental consultant to perform appropriate site investigations that will confirm or refute the 
occurrence of wetlands, surface waters, regulated riparian buffers and federally protected species within 
the impact limits of the proposed waste and/or borrow sites and associated access or haul roads. 


Contractor Employs Environmental Consultant 


In order to ensure that the candidate borrow, waste and/or staging sites have been properly evaluated, 
the contractor may employ the services of an experienced environmental consultant. The environmental 
consultant must be competent in the natural sciences, with proficiency in jurisdictional wetland and 
stream identification and delineation, protected riparian buffer identification, and experience in 
conducting site investigations for the presence of federally protected species.   


Once the consultant has completed thorough field inventories of the candidate borrow, waste and/or 
staging sites, a concise technical report should be submitted to the contractor, detailing any pertinent 
findings.  The following information should be included in the report: 


• General description of candidate site location including a location map, USGS Topographic Map,
and a Soil Survey Map.


• General description of the vegetative communities at and adjacent to the candidate site.
• Identification, delineation, and discussion of jurisdictional wetlands at the candidate site including


a discussion of soils, vegetation, and hydrology and completion of USACE wetland data sheets.
• If isolated wetlands are located within the site, the consultant must contact the NCDEQ Division of


Water Resources for consultation.
• Identification, delineation, and discussion of jurisdictional surface waters (streams, ponds, or lakes)


at the candidate site.  If dewatering of the pit is proposed, define the point at which the discharge
effluent enters jurisdictional waters.  Include GPS coordinates for upstream and downstream
sampling locations.


• Identification, delineation, and discussion of regulated riparian buffers at candidate sites and within
50 feet of candidate sites located within river basins that are subject to buffer rules.  If a stream,
pond or lake is depicted on the most recent U.S. Geologic Service topographic map (1:24,000 scale)
or soil survey prepared by the U.S. Department of Agriculture-Natural Resource Conservation
Service, (formerly Soil Conservation Service), the system is subject to the riparian buffer rule.  The
contractor may contact the NCDEQ Division of Water Resources for an on-site determination to
identify inaccurately depicted surface waters or waters that the consultant determines may be
jurisdictional but are not depicted.


• Evaluation of potential habitat for federally protected species and surveys for federally protected
species if habitat is identified at the candidate sites.  Biological conclusions shall be rendered for
each species.
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• If jurisdictional areas are identified within the proposed pit or the 400 foot perimeter and
dewatering/wet mining/excavating below seasonal water table or adjacent streambed elevation is
planned, the contractor may maintain a 400 foot buffer between the land disturbing activity or
obtain concurrence for the proposed activity from the USACE.  When jurisdictional areas are within
400 feet of the borrow pit, follow the procedures outlined in Skaggs Method for Determining
Lateral Effects of a Borrow Pit on Adjacent Wetlands found on REU Field Operations website
(https://connect.ncdot.gov/resources/roadside/FieldOperationsDocuments/SkaggsMethodBuffers.pdf).
Any meeting with the USACE will include the Resident Engineer or a member of their staff.
Identification of jurisdictional wetlands, surface waters, and protected riparian buffers at the site or
within a 400-foot perimeter of the site are required.  These types of maps include U.S. Geologic
Service topographic map, soil survey prepared by the U.S. Department of Agriculture-Natural
Resource Conservation Service, and site map.  All copies of the reclamation plan shall include color
topographic maps.  The maps should be clear enough to allow someone unfamiliar with the locale
to travel to the site and identify all points of interest discussed in the report using GPS coordinates
(i.e. wetlands, surface waters, regulated riparian buffers and federally protected species).  Local
roads should be labeled, and each map must be prepared to scale.  At least one figure should identify
the boundaries of the candidate site, using GPS coordinates, within a larger landscape setting.
Additionally, boundaries of the candidate site shall be flagged.  The environmental consultant shall
consider impacts to adjacent wetlands and surface waters within a 400-foot perimeter of the
proposed site.


• If water is to be pumped from the site, and the site falls within one of these 15 counties; Beaufort,
Carteret, Craven, Duplin, Edgecombe, Greene, Jones, Lenoir, Martin, Onslow, Pamlico, Pitt,
Washington, Wayne, Wilson, the contractor’s plan to comply with the  NCDEQ Division of Water
Resource’s Central Coastal Plain Capacity Use Area rules shall be discussed. Engineer should
verify CCPCUA permit.


• Include State Historic Preservation Office (SHPO) Review form for borrow and waste sites.
(https://files.nc.gov/ncdcr/historic-preservation-office/environmental-
review/NCHPO_ER_FORM_BorrowWaste.pdf)


• Additional information on SHPO. https://www.ncdcr.gov/about/history/division-historical-
resources/nc-state-historic-preservation-office/environmental-1


• Qualifications and experience of the investigators and the methodologies employed in the
investigation.


The purpose of this report is to verify whether there are wetlands, surface waters, regulated riparian 
buffers, or federally protected species at the site prior to the initiation of construction activities.  The 
contractor should attach the technical report to the reclamation plan at the time the report is submitted 
to the Resident Engineer.  The Resident Engineer will forward a copy of the report to the Division 
Environmental Officer.   


Borrow/Waste/Staging Site Erosion and Sediment Control Plan


1. Person preparing this plan must be Level III ESC/Stormwater Certified.
2. Include an inset showing a vicinity map.  This vicinity map may be a copy of a county secondary


road map.
3. The map will be an accurately scaled drawing, aerial photograph or enlarged topographic map


showing the following:
a) Property lines, easements, and rights of way of the tract(s) of land under consideration.



https://connect.ncdot.gov/resources/roadside/FieldOperationsDocuments/SkaggsMethodBuffers.pdf

https://files.nc.gov/ncdcr/historic-preservation-office/environmental-review/NCHPO_ER_FORM_BorrowWaste.pdf

https://files.nc.gov/ncdcr/historic-preservation-office/environmental-review/NCHPO_ER_FORM_BorrowWaste.pdf

https://www.ncdcr.gov/about/history/division-historical-resources/nc-state-historic-preservation-office/environmental-1

https://www.ncdcr.gov/about/history/division-historical-resources/nc-state-historic-preservation-office/environmental-1
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b) Wetlands & buffer zones.
c) Jurisdictional streams & buffer zones shown either on topographic maps or soil conservation


maps or as field determined by the Division of Water Resources.
d) Outline of the proposed pit or waste area.
e) Outline of stockpile areas.
f) Location of access roads, haul roads and ditches along with proposed sediment and turbidity (if


dewatering) control measures.
g) Show size and type of specific erosion control measures.  Indicate drainage area and disturbed


area flowing to each device.
1) Erosion Control Devices that utilize a stone outlet can only be used at drainage areas


with less than 1 acre. Include calculations for time of concentration, sediment storage
volume (3600 ft3/disturbed acre), peak flow for design storm (Q10peak in ft3/s), surface area
in ft2 (A = 435 * Q10peak), basin dimensions (limit depth to 3 ft. max), and stone spillway
capacity (L=4 ft; limit H to 0.5 ft. max; use C = 2.5). Use 25 year design in High Quality
Water zones and trout waters.


2) For drainage areas of 1 acre or more, devices that drain from the surface such as
skimmer outlets should be utilized. Sediment storage volume (1800 ft3/disturbed acre),
peak flow for design storm (Q10peak in ft3/s), surface area in ft2 (A=325*Q10peak), basin
dimensions (limit depth to 3 ft. max), and geotextile lined spillway capacity (L=Q/0.8,
H=1 ft. min.; use C = 2.5 and L=4 ft. min).


3) For drainage areas of greater than 10 acres, a Riser Basin (riser pipe with skimmer
attached) should be used with a surface area in ft2 requirement of (A =
435*Q10peak).  Use 25-year design (Q25peak) in High Quality Water zones and trout waters.


h) If borrow pit requires dewatering, the volume of the borrow pit dewatering basin will be based
on a 2-hour retention time. Using the formula, V= 8.0203 * Q * t, where V is volume in cubic
feet, Q is the pump rate in gallons per minute (GPM), and t is the retention time of 2 hours. The
pump rate shall not exceed 1,000 GPM (60,000 GPH).  The basin shall conform to the
following:  rectangular in shape with 2:1 to 5:1 length to width ratio; maximum depth of 3 feet;
interior and exterior slopes of basin must be no steeper than 2:1.  The outlet riser pipe and barrel
shall have a minimum diameter of 12 inches or D=3.5Q (Q in CFS), whichever is larger. The
top invert of the riser must be set 0.5 feet (6 inches) below the top of the dam.


i) Since some borrow pits require dewatering result in significant topographical changes and
significant reduction in stormwater runoff, the perimeter erosion control design shall be
sequenced to address this rapid construction phase.


j) Show the cross section, e.g. 3:1, degree of slope for all slopes, whether fill or cut slopes.  Include
the cross slope and longitudinal slope of any ditch employed in the plan.


k) Map Legend:
1) Name of Contractor
2) Plans prepared by
3) Level III ESC/Stormwater Certification Number
4) Name of Property Owner(s)
5) North Arrow
6) County
7) Project Number or WBS Element
8) Contract Number
9) TIP Number
10) Scale
11)Date Prepared







Reclamation Plan for Contract Projects- Plan Narrative 


Please select at least one of the following Plan types: 


☐ Borrow Pit Site ☐ Waste Site ☐ Staging Area


County: Division:  


Enter the following Contract and Project Information: 


Contract Number: 


Project Name: 


TIP Number: 


Project #/WBS Element: 


Enter Prime Contractor Information: (indicate Responsible Party for Contractor in Contact Name) 


Prime Contractor Information: 


Company Name: 


Contact Name: 


Address: 


City: 


State: Zip: 


Enter Property Owner and Site Information: 
Property Owner Information: Site Information: 


Name: Site Name: 


Address: Address: 


City: City: 


State: Zip: State: Zip: 
Phone Number:


Phone Number:


General Site Information: 


Total Proposed Acreage: 


Expected Depth (pit/waste): 


Present Land Use: 


Land Use after Reclamation: 


Site Distance at SR: 


NOTE: HAUL/ACCESS ROAD MUST 
BE INCLUDED IN THE ACREAGE FOR 


THE CANDIDATE SITE. 


✔


5


C204196


Wake


NC 540 - Triangle Expressway


R-2721A


37673.3.GV3


Flatiron Branch A Joint Venture


Todd Brannan


3909 West Lake Road


Apex


NC 27539


(919) 830-2743


Patricia Johnson


E & M Johnson Enterprises, Inc.


86 Canopy


Pittsboro
NC 27312
(919) 272-2119


E & M Johnson Enterprises, Inc.


4424 Kildaire Farm Road


NC
Apex


27539


1.56


Variable


Personal


Personal


280'







Reclamation Plan Site Description:


1. Complete at least one of the following sections based on the planned site use:


a. Borrow Sites:
Describe the proposed sequence of excavation (include the area/amount of clearing & proposes slope rates).
Ensure the existing and final site cross sections are provided with the plan sheets.


b. Waste Sites:
Expected type of waste that will be placed in the site (examples: asphalt, concrete, soil, stone, etc.):


Describe the proposed sequence of placing waste (include proposed slope rates). Will the area be excavated 
prior to wasting material? What will the depth of burial be and the depth of backfill on top of material be, if 
any?: 


c. Staging Areas:
Expected type of material/equipment that will be placed in the site (examples: asphalt, concrete, soil, stone,
pipe, parking, etc.):


N/A


Soil


Waste will be hauled in with off-road dump trucks, pushed with bulldozers in lifts into place
and rolled with a compactor.  Depth of the backfill will be variable across the property.


Material - Soil
Equipment - Pickup Trucks, Off-Road Dump Trucks, Bulldozers, Compactors


Safety fence, silt fence, and erosion control devices will be installed prior to the placement of waste. The vegetated area will be cleared
and grubbed. Access for logging/clearing operations will be on the established/plan haul route. 


Drainage will be installed from str. 3023 towards str. 3041. Upon completion of the erosion control devices and drainage installation, dirt
will be hauled in using offroad dump trucks on the established haul route. The dirt will be placed and compacted based on standard
construction methods and best practices. 


Dirt and soil will be the only material permanent placed on the site.


N/A


The only permanent material placed within the site will be dirt/soil. Construction entrance/haul route stone will be added as needed for
access. Safety fence/erosion control devices will be added during construction. Equipment for clearing, drainage installation and dirt
movements will work within the site. This will include but is not limited to offroad dump trucks, loaders, compactors, bulldozers, and
excavators.







3. Is any portion of the candidate site or access & haul roads located within a watershed that has riparian
buffer zone requirements? (if yes, indicate physical means by which buffer will be delineated and how diffuse
flow into the buffer zone will be maintained):


2. Did the Environmental Evaluation Report indicate the presence of any wetlands or endangered species? (if
yes, briefly list findings and indicate physical means by which buffer zone will be delineated):


4. Is the site adjacent to High Quality Waters as defined by the Department of Environmental Quality?
(if yes, note how the devices have been designed to meet NCDEQ requirements):


No


No


No


The immediate study/impact area did not indicate the presence of wetlands or endangered species.


In coordination with the Property Owner it was determined that a wetland/buffer delineation has been performed for the entirety of the
property. WithersRavenel performed a wetland/buffer delineation on December 1, 2021 that identified a wetland adjacent to the study/impact
area outlined in this reclamation plan. The wetland/buffer delineation was verified by NCDWR on February 9, 2022 (NBRRO#21-458) and by
USACE on September 15, 2022 (SAW-20022-00346). Flatiron-Branch will avoid impacting the wetland in the aforementioned delineation and
provide a 50' buffer within the reclamation area. 


All buffer zone requirements and delineations are accounted for in the R2721A permit due to the proximity of the study/impact area. There will
not be any delineation required for the work outlined in this reclamation plan. 


No







5. Describe the intended plan and sequence for final site reclamation and subsequent use of all affected lands;
indicate the general methods to be used in reclaiming this land, including any stockpile areas, haul roads, and
ditches.
Attach a site map which illustrates this plan, showing the location and design of all temporary and permanent erosion
control devices.  All features must comply with the appropriate specifications, NCDOT standards, and reflect Best
Management Practices (BMPs).  The plan must indicate setbacks to adjacent properties, buffer zones, and if de-watering is
required, and the pit is located within the 15 county region of the CCPCUA, the GPS coordinate location of any well located
within 1,500 ft. of the pit.


6. Will excavation extend below the water table? (If yes, complete below):


a. Specify how de-watering will be accomplished.  Include proposed method of reducing effluent
turbidity so that it meets the requirements of the Division of Water Resources.  Show any pit dewatering
basins, construction details, and calculations on the plan:


b. If the pit is located within the Central Coastal Plain Capacity Use Area, has the permit been
approved? If so, list the person responsible for completing the Division of Water
Resources CCPCUA spreadsheet and method of submission to the Resident Engineer. Has the
permit been approved by DWR?


c. If water is to remain in the pit after completion, state the estimated depth of the water (minimum
depth is 4 ft.).  Indicate the water table depth prior to beginning excavation and the method used to
obtain this information.


Once final placement of the soil material is complete, the effected area will be permanently
seeded and vegetation established.  Haul roads will be re-established to original condition.  If
required, stone will be placed to provide a permanent repair to the existing driveway.  Final
site reclamation will include grading to drain to provide proposed watershed/flow. 


N/A


N/A


N/A


No


The work will be sequenced and performed in accordance with the attached site map/erosion control plan. If applicable, the minimum
setbacks and buffers will be maintained during construction. All best management practices will be followed during construction. The dirt will
be embanked at a 2:1 slope. As the fill progresses, shoulder berms and slope drains will be installed to manage runoff. Phased seeding will
be utilized to establish stabilization within NCDOT standard timeframes. Wattle barriers will be installed when the embankment reaches 25' in
height. All slopes will receive erosion control matting. Upon completion of the embankment, permanent seeding will be placed using the
NCDOT standard mix type and application procedures to establish permanent vegetation. After permanent vegetation is established, all
remaining erosion control devices will be removed and haul routes will be established to the original condition or to a condition deemed
acceptable by the property owner. 


N/A


N/A


N/A


No







7. Describe the proposed schedule of permanent seeding and mulching for the site.  Detail the frequency of
permanent seeding and mulching.  Note: a stand of permanent vegetation is required prior to a final
inspection.


Other/Additional Information:


d. If Yes, and a buffer less than 400’ has been proposed, has the Skaggs Method report been attached?


Area will be continuously worked until final plan is achieved.  At that point, permanent seeding
will be used and monitored until a stand of permanent vegetation is established.  If required,
additional permanent seeding will be applied to obtain required vegetation growth.


Flatiron Branch A Joint Venture, as an agent of the North Carolina Department of
Transportation, will submit to E & M Johnson Enterprises, Inc. a COMPACTION REPORT of
the ditch embankment waste site area upon completion of the work and final acceptance of
the project.


N/AN/A


Top soil will be placed on the slopes as embankments progress to promote stabilization. Temporary and phased seeding will be utilized to
establish stabilization within NCDOT standard timeframes.  Upon completion of the embankment, erosion control matting and permanent
seeding will be placed using the NCDOT standard mix type and application procedures to establish permanent vegetation.


The NPDES report for R2721A will incorporate the waste site during inspections and list SDO locations & actions. 











 


 Environmental Evaluation for Waste Site 
 


The NC 540 -Y5- -Y5A- Reclamation Area (Reclamation Area) encompasses approximately 6 acres in the 


southwest quadrant of the relocated Kildaire Farm Road/Holly Spring Road intersection in Wake County, 


NC. The Reclamation Area includes and is adjacent to (west of) the NC 540 Holly Springs Road detour 


route, a two-lane asphalt roadway with guardrail. About 1.52 acres of the Reclamation Area falls outside 


of the construction area associated with the ongoing Complete 540 construction project. Areas within 


the construction area are disturbed. This evaluation includes only the 1.52 acres outside of existing 


transportation right-of-way (ROW) and easements (i.e., Study Area). (Figure 1) 


Figure 1: Reclamation Area (red outline) is about 6 acres. The Study Area (white cross hatch) focuses on the area 


outside of existing ROW and easement, about 1.5 acres. 


Gannett Fleming, Inc   1


 


Figure 1: Reclamation Area (red outline) is about 6 acres. The Study Area (white cross hatch) focuses on the area 


outside of existing ROW and easement, about 1.5 acres. 
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Natural Resources Review 


The Reclamation Area consists of four terrestrial communities, in order of predominance: 


maintained/disturbed, mesic mixed hardwood forest, cutover/early successional, and pine plantation. 


Approximately 4.48 acres were previously disturbed by construction activities and include fill slopes and 


drainage features. 


Based on NRCS Web Soil Survey, Pacolet sandy load (PaD) covers 98.4% of the Reclamation Area and the 


entire Study Area. The Pacolet series is widely distributed in the NC Piedmont and is characterized as 


very deep, well-drained, moderately permeable soils that formed in residuum weathered mostly from 


felsic igneous and metamorphic rocks of the Piedmont uplands. Slopes commonly are 15 to 25 percent 


but range from 2 to 60 percent. (NRCS Official Soil Series Descriptions). The Pacolet series is not included 


on the Hydric Soils List for North Carolina (NRCS State Soil Data Access). 


As of May 5, 2023, USFWS lists seven federally protected species for Wake County. 


- Red-cockaded woodpecker (Picoides borealis), Endangered 


- Neuse River waterdog (necturus lewisi), Threatened 


- Carolina madtom (Noturus furiosus), Endangered 


- Altantic pigtoe (Fusconaia masoni), Threatened 


- Dwarf wedgemussel (Alasmidonta heterodon), Endangered 


- Yellow lance (Elliptio lanceolata), Threatened 


- Michaux’s sumac (Rhus michauxii), Endangered 


Potential habitat was not identified for any of the above federally protected species and no 


critical habitat is present in the Study Area. 


 


 


 


 


 


 


 


 


 


 


 


 


 







Cultural Resources Review: 
 


GF staff meeting the Secretary of Interior’s Professional Qualification Standards for archaeology and 


architectural history reviewed available data and conducted a site visit on May 4, 2023. Based on this 


review, the Reclamation/Study Area as proposed does not appear to affect any previously identified 


cultural resources. No new cultural resources were identified by staff during the site visit. 


A review of HPOWeb did not identify any known National Register (NR) listed or eligible historic 


properties in or adjacent to the Study Area. The Study Area overlaps a historic property 


previously evaluated and determined not eligible for the NR (G.L. Pierce House [WA0604]) 


(Figure 3). The site visit did not locate any previously unidentified historic properties within or 


adjacent to the Study Area. 


Based on a review of the Intensive Archaeological Survey and Evaluation of the Preferred Alternative 


for Complete 540 Triangle Expressway Southeast Extension, Wake and Johnson Counties, North 


Carolina (Previous Survey Report) it is assumed the Reclamation Area is directly adjacent to the 


previously surveyed area of potential effects (APE) in the “C” section (Figure 4). This previous survey 


utilized three methodologies in the vicinity of the subject Reclamation Area (Figure 5): 


- shovel testing within the adjacent APE; 


- pedestrian only survey (walk-over) was conducted in areas nearby within the APE; and 


- other areas nearby were written off as disturbed. 


Based on the previous survey, there are no known archaeological sites in or adjacent to the Study Area. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 
 


Figure 4. Excerpted from Previous Survey Report (Figure 4.3-1a on p. 4-13) showing the APE and survey 


methodology (i.e., Yellow = Shovel Tested at 30-m (98-ft) Interval, Non-Eroded Soils; Blue = Pedestrian 


Reconnaissance Only, Eroded Soils; and Red = Disturbed/Sloped / Low and Wet, Non-Eroded Soils). 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Figure 5. Excerpted from Previous Survey Report (Figure 4.3-2a on p. 4-18) showing location of previously 


identified/known archaeological sites. 
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4-48 


 


COMMENTS:  Two quartz flakes were recovered during shovel testing in a mixed secondary 


forest situated on a gentle side slope resting on the edge of an upland area.  This pair of artifacts 


derived from Zone 1 of a single positive shovel test.  Radial shovel tests excavated in four 


directions at 15-m intervals yielded no additional material. 


RECOMMENDATIONS:  These artifacts lack sufficient context for further interpretation and 


are unlikely to yield additional information on Native American settlement of the Piedmont of 


North Carolina.  This isolated find is not eligible for the NRHP under Criteria A, B, C, or D. 


 


Table 4.3-7:  Segment C Survey Summary. 


 


Segment C, which is approximately 964.85 m (3,165.51 ft) long, extends from Sunset Lake Road 


in the west to Holy Springs Road in the east (see Figure 4.3-1a).  The segment crosses Kildare 


Farm Road, extending over 560 m (1,837 ft) north along the road from the main corridor.  This 


segment of the APE also extends a total of about 1,953 m along Sunset Lake Road and about 


1,237 m along Holy Springs Road.  Soils within Segment C consist predominantly of the 


Appling, Cecil, and Wehadkee series.  Appling gravelly sandy loam covers approximately half of 


the segment area, and the most extensive single soil unit in the segment is Appling gravelly 


sandy loam, 2 to 6 percent slopes, moderately eroded.  Appling and Cecil soils are classified as 


well-drained, while Wehadkee soils are classified as poorly drained.  At the time of the survey, 


the ground cover primarily consisted of woods, recently logged areas, and residential lots with no 


ground surface visibility.  Two artificial ponds are located within Segment C, encompassing a 


total area of approximately 0.62 ha (1.56 acres).  Ground surface visibility was near zero percent 


throughout the segment.  This segment was surveyed with shovel tests excavated at 30-m (98-ft) 


intervals and with visual inspection at 30-m (98-ft) intervals.  Areas directly around houses were 


avoided because of the likelihood for buried utilities and disturbance.  Shovel testing was limited 


Segment C (STIP R-2721)  


Length 964.85 m (3,165.51 ft) 


Area 57.18 ha (141.30 acres) 


Total Previously Surveyed Area (Eroded and Non-Eroded Soils)   


Eroded Soils 


     Total Area with Pedestrian Reconnaissance Only   27.50 ha (67.95 acres) 


     Total Area with Shovel Testing (30-m/98-ft Interval or Judgmental) .79 ha (1.95 acres) 


     Total Area with Pedestrian Transects (10-m/39-ft Interval) 1.80 ha (4.45 acres) 


     Access Denied  


Non-Eroded Soils 


     Total Area Shovel Tested at 30-m (98-ft) Interval 10.49 ha (25.91 acres) 


     Total Area Shovel Tested with Judgmental Test Placement  


     Total Area Shovel Tested at Expanded Interval  


     Total Area with Pedestrian Transects at 10-m (39-ft) Intervals    


     Total Area, Combined Strategy (Shovel Tests/Pedestrian Transects)  


     Access Denied or Horse Pasture Not Surveyed  


     Total Area Disturbed / Sloped / Low and Wet 16.61 ha (41.04 acres) 


Total # of Shovel Tests 295 


Total # Sites Documented 1 


Total # Isolated Finds Documented 1 







 


, 2023, 


, 2023, 


 Sources 
 


Commonwealth Heritage Group, Inc., 2017. Intensive Archaeological Survey And Evaluation Of The 


Preferred Alternative For Complete 540 Triangle Expressway Southeast Extension, Wake And 


Johnston Counties, North Carolina. Technical Report: Vol. 1. ER-98-0457. 


NCDOT, 2014, Natural Resources Technical Report, Complete 540 – Triangle Expressway Southeast 


Extension, Wake and Johnston Counties, North Carolina. 


NCHPO, HPOWeb accessed May 5, 2023, 


 https://nc.maps.arcgis.com/apps/webappviewer/index.html?id=1e75810952a7410c81bee559631e0 


 3d7 
 


USDA NRCS, Official Soil Series Descriptions accessed May 5 


 https://soilseries.sc.egov.usda.gov/osdname.aspx 
 


USDA NRCS State Soil Data Access accessed May 5  


 https://efotg.sc.egov.usda.gov/references/Public/IL/State_List_NRCS_Hydric_Soils_Report_Dynamic 


 _Data.html 
 


USFWS, IPaC accessed May 5, 2023, https://ipac.ecosphere.fws.gov/ 
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LEVEL III CERTIFICATION NO.: 0322
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Temporary Rock Sediment Dam Type-B
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Temporary Berms and Slope Drains 


Rock Inlet Sediment Trap:
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1634.01
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1635.01
1635.02
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1632.01


1632.02


1632.03


Rock Pipe Inlet Sediment Trap Type-A
Rock Pipe Inlet Sediment Trap Type-B


1606.01 Special Sediment Control Fence


Skimmer Basin


Tiered Skimmer Basin


Infiltration Basin


Special Stilling Basin1630.06


Temporary Rock Silt Check Type-A with
Matting and Polyacrylamide (PAM)


Wattle/Coir Fiber Wattle
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with Polyacrylamide (PAM)
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EW
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EROSION AND SEDIMENT CONTROL MEASURES


Erosion Control Narrative - Clear/Grub & Intermediate Phasing


Clear & Grub


Clearing & grubbing will take place in approximately 1.56 AC outside of the ROW and easements.
Prior to any clearing & grubbing safety fence will be installed per the plan designation. 
Prior to grubbing the CWD, silt fence, basin 3041RT and 17118 will be installed per the plan designation.
All EC devices and basins installed during the C&G phase will remain in place through the intermediate phase.


Intermediate Phase


Basin ID 3041LT, 17119, and 1712 will be installed as the embankment in the adjacent sections progress. The topography will be monitored as
embankments progress to ensure basins are installed per the intended plan watersheds. The directional ditches will be installed per plan. The
attached drainage pipe construction sequencing elaborates on the installation of basin 3041RT and the corresponding construction sequencing.
Inlet protection will be installed before drainage structures are operational.
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ID 17118


4 ft. weir


Orifice Diameter


with .75 inch


1.5 inch Skimmer


43 x 21 x 3


ID 1712


6 ft. weir


Orifice Diameter


with 1.25 inch


1.5 inch Skimmer


58 x 29 x 3
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with 0.875 inch
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Silt Check Type A


Temporary Rock
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Silt Check Type A


Temporary Rock
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1' MIN.
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SOIL STABILIZATION GEOTEXTILE
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0.26 ac
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Construction Sheet # Reclamation Plan Reclamation Plan Reclamation Plan Reclamation Plan


Closest City Interior Basin Sideslopes: 1.5


Design 1


Basin ID(Sta. No./Const. Line/lt,rt or median) 1712 17119 3041 LT 3041RT 17118


Calculate Peak Flow:  Q = CIA 


Time of Concentration,Tc (min) = 5 5 5 5 5


Disturbed Area (Acres) 1.9 0.26 0.34 0.26 1


Undisturbed Area 1 (Acres) 0 0.8 0


Undisturbed Area 2 (Acres) 0 0 0


Undisturbed Area 3 (Acres) 0 0 0 0


Total Drainage Area (Acres) 1.90 0.26 1.14 0.26 1.00


Disturbed Area C Factor 0.35 0.35 0.35 0.35 0.35


Undisturbed Area 1 C Factor 0.85 0.00 0.00


Undisturbed Area 2 C Factor 0.25 0.00 0.00 0.00


Undisturbed Area 3 C Factor 0.00 0.00 0.00 0.00


Total Drainage Area C 0.35 0.35 0.10 0.35 0.35


Rainfall Intensity Factor (in/hr) 7.78 7.78 7.78 7.78 7.78


Peak Flow Rate Q25 (cfs) 5.17 0.71 0.93 0.71 2.72


Basin Design Selection Skimmer Basin Silt Basin B Silt Basin B(@ inlet) Silt Basin B(@ inlet) Skimmer Basin


Required Surface Area and Sediment Storage 49 15 15 13 33


Surface Area (ft
2
) = 435 x Q25 1681 308 301 230 885


Sediment Storage = 3600 ft
3
 per Disturbed Acre 3420 936 612 468 1800


Suggested Basin Size 20 3 3 2 12


Length (ft) 58 24 24 22 42


Width (ft) 29 12 12 11 21


Quantity Calculator 1290.5 296 179.5 133.5 615


Length (ft) 66 38 22 26 42


Width (ft) 33 14 11 13 21


Quantity 0.77 0.58 1.24 0.68 1.00


Final Basin Design 2866 0 0 0 1446


Basin Length (ft) 58 32 28 25 43


Basin Width (ft) 29 16 13 12 21


Basin Design Depth (ft) = 3.0 3.0 3.0 3.0 3.0


Weir Length (ft) = Q25 / 0.8 6 N/A N/A N/A 4


Basin Quantity 1 1 1 1 1


Surface Area (ft
2
) 1682 512 364 300 903


Storage (ft
3
) 3953 969 620 482 1926


Additional Storage Requirement (ft
3
) 0 0 0 0 0


Skimmer Basin Design 1.378613535 5 5 5 0.979238751


Orifice Diameter (in.) 1.250 N/A N/A N/A 0.750


Skimmer Size (in.) 1.5 N/A N/A N/A 1.5


Raleigh


C & G Basin Designer 25 Year TIP No. : R-2721A NCDOT Division :


3041RT


5


1.28


1.28


0.35


0.35


7.78


3.49


Skimmer Basin


39


1133


2304


15


48


24


828


54


27


0.78


1896


48


24


3.0


4


1


1152


2565


0


1.12130462


0.875


1.5







Sheet 30


Station Alignment Elevation Location Station Alignment Elevation Location Ditch Grade


250'/% 


Ditch 


Grade 


(FT)


Velocity 


Checks 


Required


Say


F 55+95 Y5 406.00 RT T 52+50 Y5 394.82 RT -3.24% -3.2406 -77 4.47 5


R 52+50 Y5 394.82 RT O 50+50 Y5 382.60 RT -6.11% -6.1100 -41 4.89 5


O 55+00 Y5 380.00 LT 52+79 Y5 374.00 LT -2.71% -2.7149 -92 2.40 3


M 52+79 Y5 374.00 LT 47+80 Y5 372.48 LT -0.30% -0.3046 -821 0.61 1


14+00 Y5B 397.80 LT 11+00 Y5B 403.71 LT -1.97% -1.9700 -127 2.36 3


14+00 Y5B 397.75 RT 11+00 Y5B 404.19 RT -2.15% -2.1467 -116 2.58 3


Length


Estimated 


% Ditch 


Grade


250'/% 


Ditch 


Grade 


(FT)


Velocity 


Checks 


Required


Say


150 1.38 181.2 0.8 1


30 0.31 806.5 0.0 1


225 2.15 116.3 1.9 2


870 0.49 510.2 1.7 2


250 4.02 62.2 4.0 5


Velocity Check Calculations


Permanent Ditches


Temporary Ditches


Description Location


 -Y5RPBSB 10+50 TO 12+00 LEFT


 -Y5RPBSB- 12+00 TO 12+30; LEFT


 -Y5A- 10+75 TO 13+50; LEFT


 -Y5- 47+00 TO 55+70 LEFT


-Y5A- 13+50 to 16+00 LEFT
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DURING CONSTRUCTION:


ID 17118


4 ft. weir


Orifice Diameter


with .75 inch


1.5 inch Skimmer


43 x 21 x 3


ID 3041RT


6 ft. weir


Orifice Diameter


with 1.125 inch


1.5 inch Skimmer


55 x 27 x 3


B


B
B


B


Silt Check Type A


Temporary Rock


B


B


ID 17119


25 x 12 x 3


2.0 ft. weir height


Silt Check Type A


Temporary Rock


THE SURROUNDING TOPOGRAPHY.


- ENSURE THE THE FINAL CONTOURS ARE COMPATIBLE WITH


BEEN REMOVED.


- ENSURE ALL TEMPORARY SEDIMENT CONTROL DEVICES HAVE 


- ENSURE NO STANDING POOLS OF WATER.


PROVISIONS.


SHOULD MEET MIXTURE STATED IN THE CONTRACT SPECIAL 


- APPLY SEEDING AND MULCH.  THE TYPE OF VEGETATION 


HEIGHT AND EVERY 25' AFTERWARDS.


- INSTALL WATTLE BARRIERS WHEN PILE IS AT 25' IN 


EROSION CONTROL MATTING.


- ALL WASTE PILE SLOPES SHOULD BE MATTED WITH 


TEMPORARY SEEDING.


FOR PERMANENT STABILITY AND LIMIT THE NEED FOR


INITIAL DISTURBANCE TO PROVIDE THE BEST OPPORTUNITY


- SLOPES SHOULD BE BUILT TO PLAN RATES DURING THE 


- TEMPORARY SEEDING SHALL BE PROVIDED AS NEEDED.


- CHECK SLOPE RATES DURING CONSTRUCTION. 


PROPERLY.


- ASSURE ALL EROSION CONTROL DEVICES ARE FUNCTIONING 


_ WORK IN AREAS ADJACENT TO PROJECT FIRST (HIGHLIGHTED AREA).


UNDER FILL AS PROJECT PROGRESSES.


- INSTALL PIPE SYSTEM.  INCREASE THE DEPTH OF STRUCTURES 


- SLOPE RATE IS 2:1 (H:V).


- CONTOURS ARE SHOWN AT 5-FOOT INTERVALS.


EROSION CONTROL DEVICES SHALL NOT BE IMPACTED BY HAUL ROADS.


- THE HAUL ROAD WILL NOT IMPEDE FLOW THROUGH THE DITCHES.  ALL 


NO CONSTRUCTION ENTRANCE IS NEEDED.


- THE HAUL ROAD WILL BE ADJACENT TO THE CONSTRUCTION AREA.  


- NO ACTIVITIES TO OCCUR IN HIGH QUALITY WATER ZONES.


- MINIMUM 10' BUFFER FOR PROPERTY LINES.


- MNIMUM 50' BUFFER FOR WETLANDS.


- MINIMUM 50' RIPARIAN BUFFER FOR JURISDICTIONAL STREAMS,


NOTES: 


INCREASES IN HEIGHT.


_ UTILIZE SHOULDER BERMS AND SLOPE DRAINS AS WASTE AREA 


TIE TO STRUCTURE 17118.


- INSTALL STRUCTURES 3041 AND 3023 AND ASSOCIATED PIPES.  


DELINEATED.


- ASSURE THAT WETLAND BOUNDARIES HAVE BEEN PHYSICALLY


GOOD STANDING.


_ ASSURE ALL EROSION CONTROLL DEVICES ARE INSTALLED AND IN 
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STATE STATE PROJECT REFERENCE NO.


STATE PROJ. NO. F. A. PROJ. NO. DESCRIPTION


NO.


N.C.


37673.3.GV3 NHP-0540(041) PE, R/W(A)


R-2721A


CONTRACT:  C204196


WAKE COUNTY


PREPARED BY: ANNE GAMBER


LEVEL III CERTIFICATION NO.: 0322


5-17-2023


SHEET
SHEETS
TOTAL


NOTES:


CHECKS WILL BE ADDED WHEN APPLICABLE.
TO CONTROL WATER AND SEDIMENT CONTAINMENT. ROCK
DITCHES WILL BE MAINTAINED AND ADJUSTED AS NEEDED


SHOWN. STONE WILL BE ADDED TO PREVENT EROSION.
THE LIMITS OF DISTURBANCE FOR THE HAUL ROUTE ARE


2


HAUL ROUTE


LOD WITH SAFETY FENCE
25' TYP. OFFSET


STRUCTURE SHOWN HAS BEEN
REMOVED BY PROPERTY
OWNER. DOES NOT EXIST







 


HAUL ROUTES


HAUL ROUTE PRIOR TO
TRAFFIC SWITCH OFF Y5DET


HAUL ROUTE AFTER TRAFFIC
SWITCH OFF Y5DET







DRAINAGE PIPE CONSTRUCTION SEQUENCING
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DURING CONSTRUCTION:


ID 17118


4 ft. weir


Orifice Diameter


with .75 inch


1.5 inch Skimmer


43 x 21 x 3


ID 3041RT


6 ft. weir


Orifice Diameter


with 1.125 inch


1.5 inch Skimmer


55 x 27 x 3


B


B
B


B


Silt Check Type A


Temporary Rock


B


B


ID 17119


25 x 12 x 3


2.0 ft. weir height


Silt Check Type A


Temporary Rock


THE SURROUNDING TOPOGRAPHY.


- ENSURE THE THE FINAL CONTOURS ARE COMPATIBLE WITH


BEEN REMOVED.


- ENSURE ALL TEMPORARY SEDIMENT CONTROL DEVICES HAVE 


- ENSURE NO STANDING POOLS OF WATER.


PROVISIONS.


SHOULD MEET MIXTURE STATED IN THE CONTRACT SPECIAL 


- APPLY SEEDING AND MULCH.  THE TYPE OF VEGETATION 


HEIGHT AND EVERY 25' AFTERWARDS.


- INSTALL WATTLE BARRIERS WHEN PILE IS AT 25' IN 


EROSION CONTROL MATTING.


- ALL WASTE PILE SLOPES SHOULD BE MATTED WITH 


TEMPORARY SEEDING.


FOR PERMANENT STABILITY AND LIMIT THE NEED FOR


INITIAL DISTURBANCE TO PROVIDE THE BEST OPPORTUNITY


- SLOPES SHOULD BE BUILT TO PLAN RATES DURING THE 


- TEMPORARY SEEDING SHALL BE PROVIDED AS NEEDED.


- CHECK SLOPE RATES DURING CONSTRUCTION. 


PROPERLY.


- ASSURE ALL EROSION CONTROL DEVICES ARE FUNCTIONING 


_ WORK IN AREAS ADJACENT TO PROJECT FIRST (HIGHLIGHTED AREA).


UNDER FILL AS PROJECT PROGRESSES.


- INSTALL PIPE SYSTEM.  INCREASE THE DEPTH OF STRUCTURES 


- SLOPE RATE IS 2:1 (H:V).


- CONTOURS ARE SHOWN AT 5-FOOT INTERVALS.


EROSION CONTROL DEVICES SHALL NOT BE IMPACTED BY HAUL ROADS.


- THE HAUL ROAD WILL NOT IMPEDE FLOW THROUGH THE DITCHES.  ALL 


NO CONSTRUCTION ENTRANCE IS NEEDED.


- THE HAUL ROAD WILL BE ADJACENT TO THE CONSTRUCTION AREA.  


- NO ACTIVITIES TO OCCUR IN HIGH QUALITY WATER ZONES.


- MINIMUM 10' BUFFER FOR PROPERTY LINES.


- MNIMUM 50' BUFFER FOR WETLANDS.


- MINIMUM 50' RIPARIAN BUFFER FOR JURISDICTIONAL STREAMS,


NOTES: 


INCREASES IN HEIGHT.


_ UTILIZE SHOULDER BERMS AND SLOPE DRAINS AS WASTE AREA 


TIE TO STRUCTURE 17118.


- INSTALL STRUCTURES 3041 AND 3023 AND ASSOCIATED PIPES.  


DELINEATED.


- ASSURE THAT WETLAND BOUNDARIES HAVE BEEN PHYSICALLY


GOOD STANDING.


_ ASSURE ALL EROSION CONTROLL DEVICES ARE INSTALLED AND IN 
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STATE STATE PROJECT REFERENCE NO.


STATE PROJ. NO. F. A. PROJ. NO. DESCRIPTION


NO.


N.C.


37673.3.GV3 NHP-0540(041) PE, R/W(A)


R-2721A


CONTRACT:  C204196


WAKE COUNTY


PREPARED BY: ANNE GAMBER


LEVEL III CERTIFICATION NO.: 0322


5-17-2023


SHEET
SHEETS
TOTAL


NOTES:


CHECKS WILL BE ADDED WHEN APPLICABLE.
TO CONTROL WATER AND SEDIMENT CONTAINMENT. ROCK
DITCHES WILL BE MAINTAINED AND ADJUSTED AS NEEDED


SHOWN. STONE WILL BE ADDED TO PREVENT EROSION.
THE LIMITS OF DISTURBANCE FOR THE HAUL ROUTE ARE


2


HAUL ROUTE


LOD WITH SAFETY FENCE
25' TYP. OFFSET


STRUCTURE SHOWN HAS BEEN
REMOVED BY PROPERTY
OWNER. DOES NOT EXIST


DRAINAGE PIPE INSTALLATION SEQUENCE PHASE 1:


1) INSTALL IMPERVIOUS DIKE WITHIN 48" RCP.
2) INSTALL PUMP AROUND TO PUMP FROM UPSTREAM SIDE OF DIKE TO EXISTING DITCH                        
    DOWNSTREAM OF BASIN 3041 RT - CLEAN TO CLEAN
3) INSTALL IMPERVIOUS DIKE JUST UPSTREAM OF THE PUMP OUTLET TO PREVENT BACKFLOW. 
4) INSTALL PERMANENT 54" CSP JUST BEYOND THE EDGE OF BASIN 3041 RT.
5) INSTALL TEMP 54" CSP BEND TO TIE INTO EXISTING DITCH LINE
6) PERFORM NECESSARY GRADING AT BASIN ID 3041 RT TO ENSURE POSTIVE DRAINAGE FOR BASIN 
7A) INSTALL BASIN ID 3041 RT W/ WEIR & SKIMMER OUTLET INTO EXISTING DITCH LINE
7B) INSTALL FABRIC LINE DITCH TO ENSURE CLEAN WATER LEAVING BASIN REMAINS CLEAN TO THE   
       54" CSP OUTLET. PERFORM NECESSARY GRADING AND BERMS TO PREVENT BACKFLOW. 
8) ENSURE ALL SILT FENCE AND OTHER APPLICABLE EC DEVICES ARE INSTALLED PRIOR TO                 
       EMBANKMENT FOR THE NORTHERN SECTION


4
2
0


B
3023


JB w/MH


IMPERVIOUS
DIKE


PERMANENT DRAINAGE
UNTIL BEND


TEMP CSP BEND TO TIE
INTO EXISTING DITCH LINE


PUMP


CANNOT EXTEND 54" CSP TO STR. 3041 UNTIL
Y5DET TRAFFIC IS SWITCHED TO BRIDGE
ALIGNMENT - THIS FACILITATES PHASE 2


IMPERVIOUS
DIKE


SILT BAG ON FABRIC FOR USE
TO DEWATER PIPE TRENCH
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DURING CONSTRUCTION:


ID 17118


4 ft. weir


Orifice Diameter


with .75 inch


1.5 inch Skimmer


43 x 21 x 3


ID 3041RT


6 ft. weir


Orifice Diameter


with 1.125 inch


1.5 inch Skimmer


55 x 27 x 3


B


B
B


B


Silt Check Type A


Temporary Rock


B


B


ID 17119


25 x 12 x 3


2.0 ft. weir height


Silt Check Type A


Temporary Rock


THE SURROUNDING TOPOGRAPHY.


- ENSURE THE THE FINAL CONTOURS ARE COMPATIBLE WITH


BEEN REMOVED.


- ENSURE ALL TEMPORARY SEDIMENT CONTROL DEVICES HAVE 


- ENSURE NO STANDING POOLS OF WATER.


PROVISIONS.


SHOULD MEET MIXTURE STATED IN THE CONTRACT SPECIAL 


- APPLY SEEDING AND MULCH.  THE TYPE OF VEGETATION 


HEIGHT AND EVERY 25' AFTERWARDS.


- INSTALL WATTLE BARRIERS WHEN PILE IS AT 25' IN 


EROSION CONTROL MATTING.


- ALL WASTE PILE SLOPES SHOULD BE MATTED WITH 


TEMPORARY SEEDING.


FOR PERMANENT STABILITY AND LIMIT THE NEED FOR


INITIAL DISTURBANCE TO PROVIDE THE BEST OPPORTUNITY


- SLOPES SHOULD BE BUILT TO PLAN RATES DURING THE 


- TEMPORARY SEEDING SHALL BE PROVIDED AS NEEDED.


- CHECK SLOPE RATES DURING CONSTRUCTION. 


PROPERLY.


- ASSURE ALL EROSION CONTROL DEVICES ARE FUNCTIONING 


_ WORK IN AREAS ADJACENT TO PROJECT FIRST (HIGHLIGHTED AREA).


UNDER FILL AS PROJECT PROGRESSES.


- INSTALL PIPE SYSTEM.  INCREASE THE DEPTH OF STRUCTURES 


- SLOPE RATE IS 2:1 (H:V).


- CONTOURS ARE SHOWN AT 5-FOOT INTERVALS.


EROSION CONTROL DEVICES SHALL NOT BE IMPACTED BY HAUL ROADS.


- THE HAUL ROAD WILL NOT IMPEDE FLOW THROUGH THE DITCHES.  ALL 


NO CONSTRUCTION ENTRANCE IS NEEDED.


- THE HAUL ROAD WILL BE ADJACENT TO THE CONSTRUCTION AREA.  


- NO ACTIVITIES TO OCCUR IN HIGH QUALITY WATER ZONES.


- MINIMUM 10' BUFFER FOR PROPERTY LINES.


- MNIMUM 50' BUFFER FOR WETLANDS.


- MINIMUM 50' RIPARIAN BUFFER FOR JURISDICTIONAL STREAMS,


NOTES: 


INCREASES IN HEIGHT.


_ UTILIZE SHOULDER BERMS AND SLOPE DRAINS AS WASTE AREA 


TIE TO STRUCTURE 17118.


- INSTALL STRUCTURES 3041 AND 3023 AND ASSOCIATED PIPES.  


DELINEATED.


- ASSURE THAT WETLAND BOUNDARIES HAVE BEEN PHYSICALLY


GOOD STANDING.


_ ASSURE ALL EROSION CONTROLL DEVICES ARE INSTALLED AND IN 
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STATE STATE PROJECT REFERENCE NO.


STATE PROJ. NO. F. A. PROJ. NO. DESCRIPTION


NO.


N.C.


37673.3.GV3 NHP-0540(041) PE, R/W(A)


R-2721A


CONTRACT:  C204196


WAKE COUNTY


PREPARED BY: ANNE GAMBER


LEVEL III CERTIFICATION NO.: 0322


5-17-2023


SHEET
SHEETS
TOTAL


NOTES:


CHECKS WILL BE ADDED WHEN APPLICABLE.
TO CONTROL WATER AND SEDIMENT CONTAINMENT. ROCK
DITCHES WILL BE MAINTAINED AND ADJUSTED AS NEEDED


SHOWN. STONE WILL BE ADDED TO PREVENT EROSION.
THE LIMITS OF DISTURBANCE FOR THE HAUL ROUTE ARE


2


HAUL ROUTE


LOD WITH SAFETY FENCE
25' TYP. OFFSET


STRUCTURE SHOWN HAS BEEN
REMOVED BY PROPERTY
OWNER. DOES NOT EXIST


4
2
0


B
3023


JB w/MH


PUMP


IMPERVIOUS
DIKE


SILT BAG ON FABRIC FOR USE
TO DEWATER PIPE TRENCH


PREVIOUSLY INSTALLED
DRAINAGE PIPE


INSTALL DRAINAGE PIPE
TO STRUCTURE 3041


IMPERVIOUS
DIKE INSIDE
STRUCTURE


DRAINAGE PIPE INSTALLATION SEQUENCE PHASE 2A:


1) INSTALL IMPERVIOUS DIKE WITHIN STR. 3023.
2) INSTALL PUMP AROUND TO PUMP FROM UPSTREAM SIDE OF DIKE TO EXISTING DITCH                 
    DOWNSTREAM OF BASIN 3041 RT - CLEAN TO CLEAN
3) INSTALL REMAINING PERMANENT 54" CSP TO STR. 3041
4) PROCEED TO PHASE 2B
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DURING CONSTRUCTION:


ID 17118


4 ft. weir


Orifice Diameter


with .75 inch


1.5 inch Skimmer


43 x 21 x 3


ID 3041RT


6 ft. weir


Orifice Diameter


with 1.125 inch


1.5 inch Skimmer


55 x 27 x 3


B


B
B


B


Silt Check Type A


Temporary Rock


B


B


ID 17119


25 x 12 x 3


2.0 ft. weir height


Silt Check Type A


Temporary Rock


THE SURROUNDING TOPOGRAPHY.


- ENSURE THE THE FINAL CONTOURS ARE COMPATIBLE WITH


BEEN REMOVED.


- ENSURE ALL TEMPORARY SEDIMENT CONTROL DEVICES HAVE 


- ENSURE NO STANDING POOLS OF WATER.


PROVISIONS.


SHOULD MEET MIXTURE STATED IN THE CONTRACT SPECIAL 


- APPLY SEEDING AND MULCH.  THE TYPE OF VEGETATION 


HEIGHT AND EVERY 25' AFTERWARDS.


- INSTALL WATTLE BARRIERS WHEN PILE IS AT 25' IN 


EROSION CONTROL MATTING.


- ALL WASTE PILE SLOPES SHOULD BE MATTED WITH 


TEMPORARY SEEDING.


FOR PERMANENT STABILITY AND LIMIT THE NEED FOR


INITIAL DISTURBANCE TO PROVIDE THE BEST OPPORTUNITY


- SLOPES SHOULD BE BUILT TO PLAN RATES DURING THE 


- TEMPORARY SEEDING SHALL BE PROVIDED AS NEEDED.


- CHECK SLOPE RATES DURING CONSTRUCTION. 


PROPERLY.


- ASSURE ALL EROSION CONTROL DEVICES ARE FUNCTIONING 


_ WORK IN AREAS ADJACENT TO PROJECT FIRST (HIGHLIGHTED AREA).


UNDER FILL AS PROJECT PROGRESSES.


- INSTALL PIPE SYSTEM.  INCREASE THE DEPTH OF STRUCTURES 


- SLOPE RATE IS 2:1 (H:V).


- CONTOURS ARE SHOWN AT 5-FOOT INTERVALS.


EROSION CONTROL DEVICES SHALL NOT BE IMPACTED BY HAUL ROADS.


- THE HAUL ROAD WILL NOT IMPEDE FLOW THROUGH THE DITCHES.  ALL 


NO CONSTRUCTION ENTRANCE IS NEEDED.


- THE HAUL ROAD WILL BE ADJACENT TO THE CONSTRUCTION AREA.  


- NO ACTIVITIES TO OCCUR IN HIGH QUALITY WATER ZONES.


- MINIMUM 10' BUFFER FOR PROPERTY LINES.


- MNIMUM 50' BUFFER FOR WETLANDS.


- MINIMUM 50' RIPARIAN BUFFER FOR JURISDICTIONAL STREAMS,


NOTES: 


INCREASES IN HEIGHT.


_ UTILIZE SHOULDER BERMS AND SLOPE DRAINS AS WASTE AREA 


TIE TO STRUCTURE 17118.


- INSTALL STRUCTURES 3041 AND 3023 AND ASSOCIATED PIPES.  


DELINEATED.


- ASSURE THAT WETLAND BOUNDARIES HAVE BEEN PHYSICALLY


GOOD STANDING.


_ ASSURE ALL EROSION CONTROLL DEVICES ARE INSTALLED AND IN 
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STATE STATE PROJECT REFERENCE NO.


STATE PROJ. NO. F. A. PROJ. NO. DESCRIPTION


NO.


N.C.


37673.3.GV3 NHP-0540(041) PE, R/W(A)


R-2721A


CONTRACT:  C204196


WAKE COUNTY


PREPARED BY: ANNE GAMBER


LEVEL III CERTIFICATION NO.: 0322


5-17-2023


SHEET
SHEETS
TOTAL


NOTES:


CHECKS WILL BE ADDED WHEN APPLICABLE.
TO CONTROL WATER AND SEDIMENT CONTAINMENT. ROCK
DITCHES WILL BE MAINTAINED AND ADJUSTED AS NEEDED


SHOWN. STONE WILL BE ADDED TO PREVENT EROSION.
THE LIMITS OF DISTURBANCE FOR THE HAUL ROUTE ARE


2


HAUL ROUTE


LOD WITH SAFETY FENCE
25' TYP. OFFSET


STRUCTURE SHOWN HAS BEEN
REMOVED BY PROPERTY
OWNER. DOES NOT EXIST


4
2
0


B
3023


JB w/MH
IMPERVIOUS


DIKE


SILT BAG ON FABRIC FOR USE
TO DEWATER PIPE TRENCH


PREVIOUSLY INSTALLED
DRAINAGE PIPE


DRAINAGE PIPE INSTALLATION SEQUENCE PHASE 2B:


1) INSTALL IMPERVIOUS DIKE WITHIN STR. 3041.
2) INSTALL PUMP AROUND TO PUMP FROM UPSTREAM SIDE OF DIKE TO STR 17118 - CLEAN TO CLEAN
3) INSTALL PERMANENT 60" CSP FROM STR. 3041 TO STR. 17118
4) ADJUST BASIN ID 3041 RT WEIR & SKIMMER TO OUTLET INTO STR 3041. ENSURE SURROUNDING        
    DRAINAGE AREA IS WELL VEGETATED. INSTALL A FABRIC LINED DITCH FROM THE WEIR/SKIMMER     
    OUTLET TO STR. 3041 TO AVOID SEDIMENTATION.
5) ENSURE ALL SILT FENCE AND OTHER APPLICABLE EC DEVICES ARE INSTALLED PRIOR TO                  
    EMBANKMENT FOR THE SOUTHERN SECTION


IMPERVIOUS
DIKE INSIDE
STRUCTURE


INSTALL PERMANENT
DRAINAGE PIPE


PUMP







HYDRAULICSROADWAY DESIGN
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R/W SHEET NO.
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R-2721A


DOCUMENT NOT CONSIDERED FINAL
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DITCH DETAILS


DETAIL 22A


Ground


Natural


b=5.0 Ft.


Max. d=Top of Bank


Min. D=1.0 Ft.


Flatter


2:1 or 


Fla
tte
r2:


1 o
r


FROM STA. 69+05 -Y5- LT TO STA. 70+50 -Y5- LT (CL II Rip-Rap)
FROM STA. 36+08 -LREV- RT TO STA. 37+30 -LREV- RT (CL B Rip-Rap)


Ground


Natural


DETAIL 2A


Type of Liner= Class B Rip-Rap Max. d= 0.5 Ft.


Min. D= 0.5 Ft.


Fla
tte
r2:


1 o
r


3:1 or Flatter


FROM STA. 11+00 -Y5E- RT TO STA. 11+65 -Y5E- RT


Ground
Natural


Type of Liner= Class I Rip-Rap


DETAIL 31A


(Not to Scale)


STANDARD BASE DITCH


DETAIL 36A


Ground


Natural


Ground


Natural


*When B is < 6.0'


Type of Liner= Class II Rip-Rap


B=5.0 Ft.


d=Top of Bank


Min. D=2.0 Ft.


SPECIAL CUT 'V' DITCH


STA. 86+98 -LREV- 179' RT (ELEV.=345.2'), L=49 Ft.
FROM STA. 86+98 -LREV- 130' RT (ELEV.=346.0') TO


B=6.0 Ft.


d=Top of Bank


Min. D=4.0 Ft.


FROM STA. 69+89 -LREV- LT TO STA. 76+17 -LREV- LT (b=10 Ft.)
FROM STA. 68+14 -LREV- LT TO STA. 68+84 -LREV- LT (b=VAR.)
FROM STA. 66+50 -LREV- LT TO STA. 67+20 -LREV- LT (b=VAR.)


LATERAL 'V'  DITCH
(Not to Scale)


d
D


b


1"/Ft.


(Not to Scale)


SPECIAL LATERAL 'V' DITCH


3:1
D


FROM STA. 11+50 -Y5C- LT TO STA. 11+89 -Y5C- LT
FROM STA. 11+50 -Y5C- RT TO STA. 11+79 -Y5C- RT
FROM STA. 27+00 -Y5- LT TO STA. 27+72 -Y5- LT


Min. D=0.5 Ft.


DETAIL 18A


Ground


Natural


Fla
tte
r4:


1 o
r


Slope


Fill


DETAIL 28A
LATERAL 'V'  DITCH


(Not to Scale)


Ground


Natural
2:1 2:


1
D 1"/Ft.


b


b=5.0 Ft.


Max. d=Top of Bank


Min. D=1.5 Ft.


Slope


Fill


d


Geotextile


Type of Liner= Class B Rip-Rap


FROM STA. 115+87 -L- RT TO STA. 116+50 -L- RT


( Not to Scale)


2:
12:1 D


B


b


LATERAL BASE DITCH


1"/Ft.


FROM STA. 29+20 -Y1- RT TO STA. 30+17 -Y1- RT


DETAIL 11A


b= 5.0 Ft.


B= 2.0 Ft.


Min. D= 0.5 Ft.


Ground 


Natural


Slope


Fill


D
d


( Not to Scale)


(Not to Scale)


Flatter


3:1 or


Fla
tte
r3:


1 o
r


FROM STA. 43+88 -Y1- TO STA. 44+20 -Y1-
FROM STA. 39+00 -Y1- TO STA. 42+00 -Y1-
FROM STA. 169+21 -L- TO STA. 170+54 -L-


FROM STA. 32+10 -LREV- TO STA. 33+50 -LREV-


Point


Shoulder


Point


Shoulder


MEDIAN V DITCH


DETAIL 17A


b


2:1 D


(Not to Scale)


B


CHANNEL CHANGE


 1"/Ft.


(Not to Scale)
LATERAL BASE DITCH


2:1
D


B


b


2:
1 1"/Ft.


FROM STA. 47+75 -Y5- LT TO STA. 52+67 -Y5- LT 


DETAIL 7A


*When B is < 6.0'


Type of Liner=Class II  Rip-Rap


Ground


Natural


Slope


Fill


GEOTEXTILE


d


b=5.0 Ft.


B=4.0 Ft.


d=Top of Bank


Min. D=3.5 Ft.


(Not to Scale)
LATERAL BASE DITCH


2:1
D


B


b


2:
1 1"/Ft.


FROM STA. 151+80 -L- RT TO STA. 153+50 -L- RT (CL B RIPRAP)
FROM STA. 148+54 -L- RT TO STA. 151+80 -L- RT (CL I RIPRAP)


FROM STA. 146+00 -L- RT TO STA. 146+80 -L- RT (CL B RIPRAP)


DETAIL 5A


*When B is < 6.0'


Ground


Natural


Slope


Fill


GEOTEXTILE


D 2:
1


d


b=5.0 Ft.


B=3.0 Ft.


d=Top of Bank


Min. D=0.5 Ft.


(Not to Scale)
LATERAL BASE DITCH


2:1
D


B


b


2:
1 1"/Ft.


FROM STA. 170+68 -L- LT TO STA. 173+70 -L- LT


DETAIL 10A


b=5.0 Ft.


B=2.0 Ft.


Max. d=Top of Bank


Min. D=0.5 Ft.


*When B is < 6.0'


Type of Liner= Class I Rip-Rap


Ground


Natural


Slope


Fill


GEOTEXTILE


d


d


2:
12:1


D


B


d


2:
12:1


D


(Not to Scale)


STANDARD BASE DITCH


B


FROM STA. 14+80 -Y5RPA- RT TO STA. 15+25 -Y5RPA- RT


DETAIL 37A


B=6.0 Ft.


d=Top of Bank


Min. D=4.5 Ft.


Ground


Natural


Ground


Natural


*When B is < 6.0'


Type of Liner= Class II Rip-Rap


Geotextile


d


2:
12:1


D


(Not to Scale)


STANDARD BASE DITCH


B


TO STA. 55+02 -Y5- 292' LT (ELEV.=380.3'), L=290'
FROM STA. 52+67 -Y5- 148' LT (ELEV.=372.5')


DETAIL 9A


Ground


Natural


Ground


Natural


*When B is < 6.0'


Type of Liner= Class I Rip-Rap


Geotextile


B=4.0 Ft.


d=Top of Bank


Min. D=4.0 Ft.


d 2:
12:1


D


(Not to Scale)


STANDARD BASE DITCH


B


TO STA. 225+99 -L- 144' RT (ELEV.=360.9'), L=23 Ft.
FROM STA. 225+99 -L- 121' RT (ELEV.=361.1')


TO STA. 210+97 -L- 127' LT (ELEV.=361.7'), L=23 Ft.
FROM STA. 210+94 -L- 150' LT (ELEV.=362.4')


TO STA. 209+83 -L- 156' RT (ELEV.=352.9'), L=24 Ft.
FROM STA. 209+66 -L- 173' RT (ELEV.=352.3')


DETAIL 47A


B=3.0 Ft.


d=Top of Bank


Min. D=2.0 Ft.


Ground


Natural


Ground


Natural


*When B is < 6.0'


Type of Liner= Class I Rip-Rap


Geotextile


d


2:
12:1


D


(Not to Scale)


STANDARD BASE DITCH


B


TO STA. 15+29 -Y5A- 154' RT (ELEV.=392.4'), L=35 Ft.
FROM STA. 15+10 -Y5A- 123' RT (ELEV.=391.0') 


 TO STA. 30+23 -Y1- 136' RT (ELEV.=341.10), L=55 Ft.
FROM STA. 29+95 -Y1- 185' RT (ELEV.=343.1')


DETAIL 43A


B=4.0 Ft.


d=Top of Bank


Min. D=2.0 Ft.


Ground


Natural


Ground


Natural


*When B is < 6.0'


Type of Liner= Class I Rip-Rap


Geotextile


d


2:
12:1


D


(Not to Scale)


STANDARD BASE DITCH


B


TO STA. 12+32 -Y5RPBSB- 148' LT (ELEV.=376.5'), L=28 Ft.
FROM STA. 11+67 -Y5RPBSB- 162' LT (ELEV.=379.0')


DETAIL 45A


Ground


Natural


Ground


Natural


*When B is < 6.0'


Type of Liner= Class II Rip-Rap


Geotextile


d


B=2.0-4.0 Ft.


d=Top of Bank


Min. D=2.0 Ft.


B


3:
14:1 D


(Not to Scale)


STANDARD BASE DITCH


TO STA. 22+24 -Y5J- 124' LT (ELEV.=402.8'), L=84 Ft.
FROM STA. 21+86 -Y5J- 50' LT (ELEV.=403.3') 


DETAIL 46A


B=2.0 Ft.


Min. D=2.0 Ft.


Ground


Natural


Ground


Natural


Type of Liner= Class I Rip-Rap


2:
12:1


D


(Not to Scale)


STANDARD BASE DITCH


B


FROM STA. 83+25 -LREV- LT TO STA. 85+39 -LREV- LT
TO STA. 56+02 -L- 199' LT (ELEV.=371.2'), L=44 Ft.


FROM STA. 55+62 -L- 181' LT (ELEV.=374.1')


DETAIL 32A


Ground


Natural


Ground


Natural


*When B is < 6.0'


Geotextile


d


B=3.0 Ft.


d=Top of Bank


Min. D=2.0 Ft.


Fla
tte
r4:


1 o
r


D
4:1


(Not to Scale)


SPECIAL CUT 'V' DITCH


FROM STA. 227+92 -L- LT TO STA. 230+50 -L- LT
FROM STA. 103+50 -L- RT TO STA. 106+50 -L- RT


DETAIL 19A


Min. D=1.0 Ft.


Ground


Natural Slope


Ditch


Front


(Not to Scale)
LATERAL BASE DITCH


2:1
D


B


b


2:
1 1"/Ft.


FROM STA. 24+00 -Y5RPB- LT TO STA. 24+40 -Y5RPB- LT
FROM STA. 15+84 -Y3- RT TO STA. 16+43 -Y3- RT
FROM STA. 209+85 -L- RT TO STA. 210+50 -L- RT
FROM STA. 50+50 -Y5- RT TO STA. 55+95 -Y5- RT


FROM STA. 15+35 -LREV- LT TO STA. 18+28 -LREV- LT


DETAIL 20A


b=5.0 Ft.


B=2.0 Ft.


Max. d=Top of Bank


Min. D=1.5 Ft.


*When B is < 6.0'


Type of Liner= Class I Rip-Rap


Ground


Natural


Slope


Fill


GEOTEXTILE


d


(Not to Scale)
LATERAL BASE DITCH


2:1
D


B


b


2:
1 1"/Ft.


FROM STA. 16+26 -Y5- RT TO STA. 17+00 -Y5- RT, (CL II Rip-Rap, b=5.0 Ft.)
FROM STA. 77+20 -LREV- RT TO STA. 79+00 -LREV- RT, (CL I Rip-Rap, b=2.0 Ft.)


DETAIL 33A


B=4.0 Ft.


d=Top of Bank


Min. D=2.5 Ft.


*When B is < 6.0'


Ground


Natural


Slope


Fill


GEOTEXTILE


d


(Not to Scale)
LATERAL BASE DITCH


2:1
D


B


b


2:
1 1"/Ft.


STA. 14+80 -Y5RPA- RT (b=VAR., CL II RIPRAP)
FROM STA. 13+20 -Y5RPA- RT TO 


STA. 82+83 -LREV- RT (b=5.0 Ft., CL I RIPRAP)
FROM STA. 80+55 -LREV- RT TO 


DETAIL 6A


≥  6.0'*When B is 


Ground


Natural


Slope


Fill


GEOTEXTILE


d


B=6.0 Ft.


d=Top of Bank


Min. D=4.5 Ft.


( Not to Scale)
LATERAL BASE DITCH


2:1
D


B


b


d
2:
1 1"/Ft.


FROM STA. 17+37 -Y5RPA- RT TO STA. 19+39 -Y5RPA- RT


DETAIL 42A


b=VAR.


B=5.0 Ft.


d=Top of Bank


Min. D=3.5 Ft.


*When B is < 6.0'


Type of Liner= Class I Rip-Rap


Ground


Natural


Slope


Fill


GEOTEXTILE


2:
12:1


D


(Not to Scale)


STANDARD BASE DITCH


B


TO STA. 227+50 -L- 129' LT (ELEV.=368.3'), L=25 Ft.
FROM STA. 227+46 -L- 154' LT (ELEV.=370.2') 


TO STA. 226+38 -L- 123' LT (ELEV=367.5', L=20 Ft.
FROM STA. 226+29 -L- 141' LT (ELEV.=368')


TO STA. 193+67 -L- 149' RT (ELEV.=376.0'), L=136 Ft.
FROM STA. 192+52 -L- 213' RT (ELEV.=387.3')


TO STA. 150+81 -L- 125' LT (ELEV.=382.3'), L=20 Ft.
FROM STA. 150+66 -L- 111' LT (ELEV.=371.8')


DETAIL 40A


B=2.0 Ft.


d=Top of Bank


Min. D=2.0 Ft.


Ground


Natural


Ground


Natural


*When B is < 6.0'


Type of Liner= Class I Rip-Rap


Geotextile


d


Geotextile


Slope


Fill


Slope


Ditch


Front


Geotextile


Ground


Natural


Exist. Channel


Fill Slope


Proposed


GEOTEXTILE


Geotextile


(Not to Scale)
LATERAL BASE DITCH


2:1
D


B


b


d 2:
1 1"/Ft.


FROM STA. 10+00 - Y5RPBNB- RT TO STA. 12+11.05 -Y5RPBNB- RT
FROM STA. 24+08 -Y5RPB- RT TO STA. 26+08.65 -Y5RPB- RT


FROM STA. 11+80 -Y5A- RT TO STA. 15+11 -Y5A- RT
FROM STA. 68+36 -Y5- RT TO STA. 69+50 -Y5- RT
FROM STA. 211+70 -L- LT TO STA. 212+60 -L- LT
FROM STA. 210+00 -L- LT TO STA. 211+02 -L- LT
FROM STA. 204+32 -L- LT TO STA. 208+52 -L- LT


DETAIL 4A


*When B is < 6.0'


Type of Liner=Class B  Rip-Rap


Ground


Natural


Slope


Fill


GEOTEXTILE


b=5.0 Ft.


B=2.0 Ft.


d=Top of Bank


Min. D=1.5 Ft.


T


(Not to Scale)
LATERAL BASE DITCH


2:1 D


B
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2:
1 1"/Ft.


FROM STA. 56+10 -LREV- LT TO STA. 57+74 -LREV- LT (B=6.0', T=1.5')
FROM STA. 55+90 -LREV- LT TO STA. 56+10 -LREV- LT (B=6.0', T=2.5')
FROM STA. 50+41 -LREV- LT TO STA. 55+90 -LREV- LT (B=3.0', T=1.5')


DETAIL 39A


b=5.0 Ft.


d=Top of Bank


Min. D=3.0 Ft.
*When B is < 7.0'


Type of Liner=Class I  Rip-Rap


Ground


Natural


d
T


Slope


Fill


GEOTEXTILE


T


2:
12:1


D


(Not to Scale)


STANDARD BASE DITCH


B


STA. 12+14 -Y5RPANB- 166' RT (ELEV.=355.6), L=30 Ft.
FROM STA. 22+96 -Y5RPA- 193' RT (ELEV.=355.0') TO 


DETAIL 41A


Min. D=2.0 Ft.


d=Top of Bank


B=8.0 Ft.


Natural


Ground


Natural


Ground


*When B is < 6.0'


Type of Liner= Class II Rip-Rap


GEOTEXTILE


d


2:12:1


2-GI(Not to Scale)
FALSE CUT


2.0'


2.0'


FROM STA. 41+25 -Y1- RT TO STA. 41+77 -Y1- RT
FROM STA. 227+37 -L- LT TO STA. 227+92 -L- LT
FROM STA. 226+01 -L- LT TO STA. 226+69 -L- LT
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r4:
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r


DETAIL 27A


N.G./T.B.


Bed


Exist. Ditch


Pipe


Slope


Fill
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D


(Not to Scale)


SPECIAL CUT 'V' DITCH


DETAIL 3A


Min. D=1.0 Ft.


Ground


Natural Slope


Ditch


Front


Flatter


2:1 or


FROM STA. 18+50 -Y6- RT TO STA. 21+50 -Y6- RT
FROM STA. 20+85 -Y5RPD- LT TO STA. 23+00 -Y5RPD- LT


FROM STA. 14+75 -Y5F- LT TO STA. 17+00 -Y5F- LT
FROM STA. 12+40 -Y5F- LT TO STA. 14+00 -Y5F- LT
FROM STA. 29+64 -Y5A- LT TO STA. 31+00 -Y5A- LT
FROM STA. 26+61 -Y5A- RT TO STA. 28+00 -Y5A- RT
FROM STA. 18+49 -Y5A- RT TO STA. 25+00 -Y5A- RT


FROM STA. 13+80 -Y2- RT TO STA. 18+50 -Y2- RT
FROM STA. 27+19 -Y1- RT TO STA. 27+85 -Y1- RT
FROM STA. 212+60 -L- LT TO STA 215+65 -L- LT


(Not to Scale)


SPECIAL LATERAL 'V' DITCH


2:1
D


FROM STA. 13+44 -Y1LPBREV- LT TO STA. 14+95 -Y1LPBREV- LT


Min. D=1.0 Ft.


DETAIL 14A


Ground


Natural
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r4:
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r


Slope


Fill
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tte
r4:
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r


D


VARIES


(Not to Scale)


SPECIAL CUT 'V' DITCH


FROM STA. 22+00 -Y1RPCREV- LT TO STA. 23+50 -Y1RPCREV- LT
FROM STA. 34+26 -Y4- LT TO STA. 37+00 -Y4- LT
FROM STA. 41+77 -Y1- RT TO STA. 42+50 -Y1- RT
FROM STA. 39+50 -Y1- RT TO STA. 41+25 -Y1- RT
FROM STA. 228+00 -L- RT TO STA. 228+50 -L- RT
FROM STA. 193+50 -L- LT TO STA. 195+50 -L- LT
FROM STA. 153+50 -L- LT TO STA. 154+00 -L- LT


DETAIL 24A


Min. D=1.0 Ft.


Ground


Natural Slope


Ditch


Front


DETAIL 16A


SPECIAL BACK OF CURB CUT DITCH
(NOT TO SCALE)


Flatter


3:1 or


or
 F
lat
ter3:
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Min. D=1.0 Ft.


GROUND


NATURAL


FROM STA. 10+49 -Y5RPBSB- LT TO STA. 12+33 -Y5RPBSB- LT
FROM STA. 10+50 -Y5J- LT TO STA. 10+66.50 -Y5J- LT


FROM STA. 11+00 -Y5I- LT TO STA. 14+23 -Y5I- LT
FROM STA. 10+79 -Y5A- LT TO STA. 16+00 -Y5A- LT


FROM STA. 47+00 -Y5- LT TO STA. 55+71 -Y5- LT
FROM STA. 31+70 -Y5- RT TO STA. 33+80 -Y5- RT
FROM STA. 26+90 -Y5- RT TO STA. 30+75 -Y5- RT


FROM STA. 14+00 -Y6- RT TO STA. 14+83 -Y6- RT
FROM STA. 13+10 -Y5RPD- LT TO STA. 15+70 -Y5RPD- LT
FROM STA. 18+39 -Y5RPC- RT TO STA. 20+41 -Y5RPC- RT
FROM STA. 16+50 -Y5RPC- RT TO STA. 17+00 -Y5RPC- RT
FROM STA. 23+50 -Y5RPB- LT TO STA. 24+77 -Y5RPB- LT


FROM STA. 47+31 -Y5- LT TO STA. 48+50 -Y5- LT
FROM STA. 17+00 -Y5- RT TO STA. 19+29 -Y5- RT
FROM STA. 16+33 -Y5- LT TO STA. 17+94 -Y5- LT
FROM STA.  29+13 -Y3- LT TO STA. 31+50 -Y3- LT
FROM STA. 22+50 -Y3- RT TO STA. 25+34 -Y3- RT
FROM STA.  15+81 -Y3- LT TO STA. 19+50 -Y3- LT
FROM STA.  13+66 -Y3- LT TO STA. 15+08 -Y3- LT
FROM STA. 12+00 -Y3- RT TO STA. 15+28 -Y3- RT


FROM STA. 22+51 -Y1RPBREV- LT TO STA. 23+67 -Y1RPBREV- LT
FROM STA. 227+35 -L- LT TO STA. 227+92 -L- LT
FROM STA. 226+16 -L- LT TO STA. 226+59 -L- LT
FROM STA. 224+50 -L- RT TO STA. 227+50 -L- RT
FROM STA. 210+86 -L- LT TO STA. 211+72 -L- LT
FROM STA. 166+00 -L- LT TO STA. 168+59 -L- LT
FROM STA. 166+00 -L- RT TO STA. 169+03 -L- RT
FROM STA. 147+89 -L- LT TO STA. 153+00 -L- LT
FROM STA. 146+68 -L- LT TO STA. 147+66 -L- LT
FROM STA. 146+80 -L- RT TO STA. 147+18 -L- RT
FROM STA. 141+17 -L- LT TO STA. 141+71  -L- LT
FROM STA. 140+81 -L- RT TO STA. 142+23 -L- RT
FROM STA. 126+06 -L- RT TO STA. 127+49 -L- RT
FROM STA. 125+91 -L- LT TO STA. 127+50 -L- LT
FROM STA. 125+02 -L- RT TO STA. 125+82 -L- RT
FROM STA. 124+51 -L- LT TO STA. 125+66 -L- LT
FROM STA. 123+70 -L- LT TO STA. 124+17 -L- LT
FROM STA. 123+50 -L- RT TO STA. 124+70 -L- RT
FROM STA. 115+53 -L- RT TO STA. 115+83 -L- RT


FROM STA. 87+22 -LREV- RT TO STA. 90+00 -LREV- RT
FROM STA. 84+86 -LREV- LT TO STA. 88+52 -LREV- LT
FROM STA. 79+92 -LREV- LT TO STA. 81+00 -LREV- LT
FROM STA. 69+79 -LREV- RT TO STA. 77+16 -LREV- RT
FROM STA. 58+02 -LREV- RT TO STA. 61+01 -LREV- RT
FROM STA. 52+30 -LREV- RT TO STA. 56+53 -LREV- RT
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DITCH DETAILS
b=5.0 Ft.


Min. D=1.5 Ft.


DETAIL 58A
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FROM STA. 45+00 -LREV- LT TO STA. 49+15 -LREV- LT


NOT TO SCALE


OUTLET CHANNEL DETAIL
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DETAIL 72A


STA. 15+65 -Y3- (L=60 Ft.)


LATERAL 'V'  DITCH
( Not to Scale)
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NG NG
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:1
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INLET & OUTLET CHANNEL DETAIL
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CL 'II' RIPRAP w/


CL 'II' RIPRAP


9' 9'
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DETAIL 75A
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NG NG


DETAIL 70A


Geotextile


Elevation
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CL 'II' RIPRAP CL 'II' RIPRAP
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( Not to Scale)


Geotextile
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DETAIL 71A
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2
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NG NG
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:1


NOT TO SCALE


OUTLET CHANNEL DETAIL


FLOODPLAIN BENCH


2
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CHANNEL BED
CL 'I' RIPRAP LINED


CL 'II' RIPRAP


TO FILL VOIDS
PLACED ON TOP
NATIVE MATERIAL
CL 'II' RIPRAP w/


CL 'II' RIPRAP


9' 10'


STA. 169+21 -L- (L=68 Ft.)


DETAIL 74A


( Not to Scale)
LATERAL BASE DITCH


2:1
D


B
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1 1"/Ft.


FROM STA. 68+56 -Y5- LT TO STA. 69+59 -Y5- LT
FROM STA. 66+67 -Y5- LT TO STA. 68+35 -Y5- LT


DETAIL 78A


*When B is < 6.0'


Type of Liner=Class II Rip-Rap


Ground


Natural


Slope


Fill


GEOTEXTILE
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b=5.0 Ft.


B=2.0 Ft.


d=Top of Bank


Min. D=1.5 Ft.
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12:1
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(Not to Scale)


STANDARD BASE DITCH


B


DETAIL 59A


Ground


Natural


Ground


Natural


Geotextile


Type of Liner= Class B Rip-Rap


TO STA. 115+83 -L- 135' RT (ELEV.=389.8'), L=20 Ft.
FROM STA. 115+83 -L- 115' RT (ELEV.=389.9') 


d


B=2.0 Ft.


d=Top of Bank


Min. D=0.5 Ft.


( Not to Scale)


Geotextile
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CHANNEL STABILIZATION


CULVERT INLET AND OUTLET
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NGNG


CHANNEL BED


CL 'I' RIPRAP LINED


DETAIL 73A


STA. 147+58 -L- Inlet L=45 Ft., Outlet L=45 Ft.
STA. 141+68 -L- Inlet L=60 Ft., Outlet L=72 Ft.
STA. 125+86 -L- Inlet L=40 Ft., Outlet L=40 Ft.


Slope
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Geotextile


Geotextile


Geotextile


FLOODPLAIN BENCH


CHANNEL BED
CL 'I' RIPRAP LINED


CL 'II' RIPRAP CL 'II' RIPRAP


TO FILL VOIDS
PLACED ON TOP
NATIVE MATERIAL
CL 'II' RIPRAP w/


DETAIL 84A


Ground


Natural


BERM DITCH


Max. d=1.0 Ft.


Min. D=1.0 Ft.


Type of Liner= CL B Rip-Rap


FROM STA. 41+25 -Y1- RT TO STA. 42+35 -Y1- RT


DETAIL 83A


SPECIAL BACK OF CURB CUT BASE DITCH
(NOT TO SCALE)


GROUND


NATURAL


FROM STA. 10+66.50 -Y5J- LT TO STA. 15+50 -Y5J- LT
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DETAIL 82A
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FROM STA. 63+00 -Y5- RT TO STA. 65+50 -Y5- RT, (CL B RIPRAP)


( Not to Scale)
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FROM STA. 145+00 -L- LT TO STA. 146+70 -L- LT


DETAIL 79A


b= 5.0 Ft.
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d=Top of Bank


Min. D=0.5 Ft.


*When B is < 6.0'


Type of Liner=Class B Rip-Rap
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GEOTEXTILE


d


( Not to Scale)
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2:1
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FROM STA. 204+38 -L- RT TO STA. 205+59 -L- RT


DETAIL 81A


*When B is < 6.0'
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Min. D=2.5 Ft.
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2:1
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FROM STA. 141+50 -L- RT TO STA. 142+36 -L- RT


DETAIL 86A


b=5.0 Ft.
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d=Top of Bank
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*When B is < 6.0'
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Slope
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DETAIL 85A


B=2.0 Ft.


Min. D=1.0 Ft.


FROM STA. 60+00 -Y5- RT TO STA. 63+00 -Y5- RT
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C
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RIP-RAPPED ENERGY DISSIPATOR BASIN


DETAIL 88A
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DIM.
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3.0
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1.5
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15.0


12.0


CL


STA. 15+16 -Y5I- RT


PLAN VIEW
DETAIL 87A


STREAM PLUG


SECTION A-A


SECTION B-B


   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' BEYOND THE LIMITS OF THE


   OF THE EXISTING CHANNEL.


3) BOTTOM OF BLOCK SHOULD BE A MINIMUM OF 2' 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:


13' 25' 13'


DETAIL 89A


NOT TO SCALE
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STA. 15+45 -Y3- (L=60 Ft.)
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CL 'II' RIPRAP
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CL 'II' RIPRAP w/


CL 'II' RIPRAP


9' 10'


DETAIL 90A


STA. 168+79 -L- (L=50 Ft.)


Geotextile


2
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NG NG


2
:1


NOT TO SCALE


INLET CHANNEL DETAIL


FLOODPLAIN BENCH


2
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CL 'II' RIPRAP


TO FILL VOIDS
PLACED ON TOP
NATIVE MATERIAL
CL 'II' RIPRAP w/


CL 'II' RIPRAP


10' 22'


DETAIL 91A


STA. 204+14 -L- (L=150 Ft.)


( Not to Scale)


RIP RAP AT EMBANKMENT


STA. 86+96 -LREV- RT (EST. 16 TONS CL II RIPRAP, EST. 22 SY GEOTEXTILE)
STA. 83+30 -LREV- LT (EST. 28 TONS CL I RIPRAP, EST. 40 SY GEOTEXTILE)
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1.5'


GEOTEXTILE
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FLOODPLAIN BENCH
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PLACED ON TOP
NATIVE MATERIAL
CL 'II' RIPRAP w/Geotextile


LENGTH


    MIN.


BACKFILL


COMPACTED


BACKFILL


UNCOMPACTED


BACKFILL


COMPACTED
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BACKFILL
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STA. 69+18 -Y5- LT
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Geotextile
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FROM STA. 10+00 -Y5RPCSB- RT TO STA. 10+50 -Y5RPCSB RT
FROM STA. 24+50 -Y5RPC- LT TO STA. 25+00 -Y5RPC- LT


FROM STA. 10+19 -Y1RPCNB- RT TO STA. 11+90 -Y1RPCNB- RT
FROM STA. 16+00 -Y1RPCREV- RT TO STA. 17+00 -Y1RPCREV- RT


FROM STA. 90+50 -L- RT TO STA. 97+50 -L- RT


DETAIL 67A


Min. D= 1 Ft.


Ground
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2:1


FROM STA. 24+70 -Y5- RT TO STA. 26+50 -Y5- RT
FROM STA. 23+50 -Y5- RT TO STA. 24+39 -Y5- RT
FROM STA. 231+60 -L- RT TO STA. 233+75 -L- RT
FROM STA. 229+50 -L- RT TO STA. 230+00 -L- RT
FROM STA. 218+50 -L- LT TO STA. 220+70 -L- LT
FROM STA. 158+00 -L- RT TO STA. 159+00 -L- RT
FROM STA. 114+60 -L- LT TO STA. 118+60 -L- LT
FROM STA. 101+00 -L- LT TO STA. 103+25 -L- LT


DETAIL 68A
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DETAIL 80A


Slope
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Geotextile
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FROM STA. 13+66 -Y5G- RT TO STA. 15+50 -Y5G- RT, (CL I Rip-Rap)
FROM STA. 13+50 -Y5G- LT TO STA. 15+50 -Y5G- LT, (CL B Rip-Rap)
FROM STA. 69+00 -Y5- RT TO STA. 69+50 -Y5- RT, (CL B Rip-Rap)


d=1.0 Ft.


Min. D=1.0 Ft.
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PIPE INLET STABILIZATION


DETAIL 96A


STA. 47+78 -Y1-
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Natural
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(Variable)
CHANNEL BED


Est.= 24 Tons of Class I Rip-Rap


d= 3 Ft.


Length= 16 Ft.
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FROM STA. 11+00 -Y5B- RT TO STA. 11+50 -Y5B- RT


DETAIL 97A


B= 1.0 Ft.


Min. D= 1.0 Ft.


Ground


Natural


Slope


Ditch


Front


2:1 D


B
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SPECIAL CUT BASE DITCH
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FROM STA. 18+50 -Y1RPBREV- RT TO STA. 21+00 -Y1RPBREV- RT


DETAIL 98A


B= 4.0 Ft.


Min. D= 1.0 Ft.
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BERM DITCH


10.0' V.C.


FROM STA. 15+71.50 -Y5RPB- LT TO STA. 19+04 -Y5RPB- LT, (CL II Rip-Rap, D=1.5 Ft)
FROM STA. 14+40 -Y5RPB- LT TO STA. 15+71.50 -Y5RPB- LT, (CL B Rip-Rap, D=1.5 Ft)


FROM STA. 230+00 -L- RT TO STA. 230+50 -L- RT, (CL B Rip-Rap, D=1.5 Ft)
FROM STA. 103+25 -L- LT TO STA. 104+30 -L- LT, (CL I Rip-Rap, D=1.5 Ft.)


VAR


DETAIL 69A


VAR


Max. d= 1.0 Ft.
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2.0'


DETAIL 100A


Traffic Flow
Outside Ditch


1.
0
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M
a
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0
.5
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M
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S=Ditch Slope C Proposed Ditch


STA. -L- 164+65 LT
STA. -L- 162+17 RT
STA. -L- 162+15 LT
STA. -L- 160+69 LT
STA. -L- 160+66 RT
STA. -L- 157+95 LT
STA. -L- 155+86 LT
STA. -L- 139+17 LT
STA. -L- 138+15 RT
STA. -L- 135+43 LT
STA. -L- 135+39 RT
STA. -L- 131+68 LT
STA. -L- 131+65 RT
STA. -L- 119+83 LT
STA. -L- 117+14 RT
STA. -L- 116+29 LT
STA. -L- 112+37 LT
STA. -L- 109+55 RT
STA. -L- 109+52 LT
STA. -L- 107+33 LT
STA. -L- 105+85 RT
STA. -L- 100+64 LT
STA. -L- 98+07 RT
STA. -L- 98+06 LT
STA. -L- 96+36 LT
STA. -L- 95+07 LT
STA. -L- 93+36 RT
STA. -L- 92+16 LT


STA. -LREV- 69+66 RT
STA. -LREV- 66+66 RT
STA. -LREV- 63+15 RT


STA. -Y1RPCREV- 19+15 RT
STA. -Y1RPBREV- 25+14 RT
STA. -Y1RPBREV- 24+12 RT
STA. -Y1RPBREV- 21+12 RT
STA. -Y1RPBREV- 20+62 RT
STA. -Y1RPBREV- 20+12 RT


STA. -Y1- 44+05 RT
STA. -Y1- 41+17 RT
STA. -L- 238+43 RT
STA. -L- 238+43 LT
STA. -L- 235+18 LT
STA. -L- 235+14 RT
STA. -L- 232+38 RT
STA. -L- 224+18 RT
STA. -L- 224+18 LT
STA. -L- 219+83 RT
STA. -L- 219+84 LT
STA. -L- 201+60 RT
STA. -L- 199+19 RT
STA. -L- 196+73 LT
STA. -L- 196+69 RT
STA. -L- 193+15 RT
STA. -L- 189+87 LT
STA. -L- 188+16 RT
STA. -L- 188+14 LT
STA. -L- 185+25 RT
STA. -L- 185+17 LT
STA. -L- 181+39 RT
STA. -L- 176+73 RT
STA. -L- 165+65 LT
STA. -L- 164+68 RT


STA. -Y5RPD- 21+87 LT
STA. -Y5RPD- 20+72 LT
STA. -Y5RPD- 18+40 LT
STA. -Y5RPD- 18+38 RT
STA. -Y5RPD- 16+04 LT


STA. -Y5RPCNB- 10+15 LT
STA. -Y5RPC- 27+36 LT
STA. -Y5RPC- 24+37 LT
STA. -Y5RPC- 23+32 RT
STA. -Y5RPB- 20+80 LT
STA. -Y5RPB- 19+19 LT
STA. -Y5RPB- 15+89 LT
STA. -Y5RPB- 12+14 LT
STA. -Y5RPB- 10+59 LT


STA. -Y5J- 13+53 LT
STA. -Y5J- 11+52 LT
STA. -Y5E- 10+91 RT


STA. -Y5A- 22+82 RT
STA. -Y5A- 21+31 RT
STA. -Y5A- 19+84 RT
STA. -Y5A- 18+34 RT
STA. -Y5- 65+89 LT
STA. -Y5- 65+63 RT
STA. -Y3- 20+87 LT


STA. -Y1RPCREV- 26+08 RT
STA. -Y1RPCREV- 23+63 RT
STA. -Y1RPCREV- 23+15 LT
STA. -Y1RPCREV- 21+57 RT
STA. -Y1RPCREV- 21+55 LT
STA. -Y1PRCREV- 20+67 RT
STA. -Y1RPCREV- 20+64 LT


Median Ditch


( Not to Scale)
FALSE SUMP
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S=Ditch Slope
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GI


L
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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 101A


C Proposed Ditch


STA. -L- 168+16 MED
STA. -L- 166+15 MED
STA. -L- 164+67 MED
STA. -L- 162+14 MED
STA. -L- 155+80 MED
STA. -L- 153+85 MED
STA. -L- 152+03 MED
STA. -L- 149+82 MED
STA. -L- 148+11 MED
STA. -L- 146+18 MED
STA. -L- 145+12 MED
STA. -L- 142+68 MED
STA. -L- 139+19 MED
STA. -L- 138+17 MED
STA. -L- 135+46 MED
STA. -L- 131+69 MED
STA. -L- 129+04 MED
STA. -L- 127+42 MED
STA. -L- 119+82 MED
STA. -L- 115+65 MED
STA. -L- 112+34 MED
STA. -L- 109+50 MED
STA. -L- 107+32 MED
STA. -L- 101+63 MED


STA. -L- 238+43 MED
STA. -L- 235+14 MED
STA. -L- 233+59 MED
STA. -L- 232+39 MED
STA. -L- 228+14 MED
STA. -L- 226+17 MED
STA. -L- 224+18 MED
STA. -L- 219+84 MED
STA. -L- 211+82 MED
STA. -L- 208+84 MED
STA. -L- 203+82 MED
STA. -L- 201+59 MED
STA. -L- 199+18 MED
STA. -L- 196+68 MED
STA. -L- 194+29 MED
STA. -L- 188+15 MED
STA. -L- 185+18 MED
STA. -L- 181+39 MED
STA. -L- 179+03 MED
STA. -L- 176+32 MED
STA. -L- 174+80 MED
STA. -L- 172+81 MED
STA. -L- 170+36 MED


STA. -L- 100+32 MED
STA. -L- 98+06 MED
STA. -L- 95+07 MED
STA. -L- 92+14 MED


STA. -LREV- 89+45 MED
STA. -LREV- 87+15 MED
STA. -LREV- 82+44 MED
STA. -LREV- 79+62 MED
STA. -LREV- 76+63 MED
STA. -LREV- 73+65 MED
STA. -LREV- 70+64 MED
STA. -LREV- 69+04 MED
STA. -LREV- 66+65 MED
STA. -LREV- 64+42 MED
STA. -LREV- 63+15 MED
STA. -LREV- 61+66 MED
STA. -LREV- 55+34 MED
STA. -LREV- 52+66 MED
STA. -LREV- 44+38 MED
STA. -LREV- 42+31 MED
STA. -LREV- 37+84 MED
STA. -LREV- 34+86 MED
STA. -LREV- 33+32 MED
STA. -LREV- 31+93 MED


FROM STA. 155+00 -L- RT TO STA. 158+00 -L- RT, (CL I Rip-Rap, D=1.0 Ft)
FROM STA. 109+00 -L- LT TO STA. 111+00 -L- LT, (CL II Rip-Rap, D=2.0 Ft.)
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VAR
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VAR
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DETAIL 95A


b


Type of Liner= COIR FIBER MATTING


GROUND


NATURAL


SLOPE


FILL


FROM STA. 11+72 -Y5A- LT TO STA. 16+00 -Y5A- LT (d=2 ft.)
FROM STA. 48+68 -Y5- LT TO STA. 52+70 -Y5- LT (d=2 ft.)


FROM STA. 33+50 -Y3- RT TO STA. 37+50 -Y3- RT (d=0.5 ft.)


b= 2Ft.
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E&M JOHNSON ENTERPRISES INC


DB 14773 PG 1182


BM 1967 PG 101


SYLVIA SAMS


DB 1510 PG 89


E&M JOHNSON ENTERPRISES INC


DB 14773 PG 1182


BM 1967 PG 101


E&M JOHNSON ENTERPRISES INC


DB 14773 PG 1182


NC DEPT OF TRANSPORTATION
DB 14947 PG 592
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HOWINGTON PROPERTIES LLC


DB 15944 PG 2657


BM 1970 PG 230


XUEZHOU DING


DB 14849 PG 955


BM 1970 PG 230


SECU*RE INC


DB 16036 PG 244


BM 1970 PG 230


AQUA NORTH CAROLINA INC


DB 13547 PG 76


BM 1970 PG 230


NC DEPT OF TRANSPORTATION


DB 14543 PG 2533


BM 1970 PG 230


TRUDY WILLIAMS


DB 11729 PG 1356


BM 1970 PG 230


WILLIAM JOHNSON, JR


DB 5129 PG 771


BM 1970 PG 230


WONDER DAY PARTNERSHIP


DB 3563 PG 260


NO PLAT ON FILE


DB 3563 PG 260


E&M JOHNSON ENTERPRISES INC


DB 14773 PG 1182


NC DEPT OF TRANSPORTATION


DB 15462 PG 661


BM 1970 PG 230


NC DEPT OF TRANSPORTATION


DB 14837 PG 1018


BM 1970 PG 230


MARGARET SUTTON MATTHEWS


DB 13226 PG 831
BM 1970 PG 230


36810RWF_LS_PSD


36710RWFR_LS_PSD


BARBARA CLARK


DB 2357 PG 608


JOSEPHYNE C DUKE


DB 15185 PG 2062


BM 1970 PG 230


JOSEPHYNE C DUKE


LEATHA MORRIS


DB 4820 PG 161


BM 1970 PG 230


SYLVIA SAMS


DB 1457 PG 345


NC DEPT OF TRANSPORTATION


DB 9459 PG 2436


NO PLAT ON FILE


DB 5846 PG 95


NO PLAT ON FILE


AND SULEIMAN ASAD


TAWFIQ ABDEL-GHANI 


NC DEPT OF TRANSPORTATION


DB 14837 PG 1018


BM 1970 PG 230
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BM 1970 PG 230


DB 15462 PG 658


NC DEPT OF TRANSPORTATION


E&M JOHNSON ENTERPRISES INC


DB 14773 PG 1182
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JOHN DAVITT


DB 10704 PG 1


BM 1985 PG 422


BM 1985 PG 422


DB 3381 PG 684


PERRY & ASSOCIATES


DEBORAH AND MICHAEL BAKER


DB 9008 PG 2600


BM 1985 PG 422


GWENDOLYN MORRIS


DB 5683 PG 11


BM 1970 PG 230


DB 3617 PG 259


BM 1985 PG 422


BM 1970 PG 230
DB 9111 PG 1883


JOHN GENSINGER AND


DAVID JONES


DB 9111 PG 1883


BM 1970 PG 230


BM 1970 PG 230


DB 6944 PG 667


KENNETH SULLIVAN


JOHN AND DAVID GENSINGER


DB 9111 PG 1883


BM 1970 PG 230


BM 1970 PG 230


DB 12081 PG 2060


XUEZHOU DING


E&M JOHNSON ENTERPRISES INC


DB 14773 PG 1182
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DEBRA ANN WHITT SMITH
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ERNEST AND REBECCA KIRSTEIN


DB 3675 PG 780


BM 1985 PG 1480


CHARLES AND ASHLEY BETTINI


DB 9259 PG 1923


BM 1985 PG 1289


MICHALE AND JANICE SPEARS


DB 3816 PG 744


BM 1985 PG 1289


WILLIE WATSON


DB 12714 PG 1286


BM 1977 PG 617


NANCY WILSON


DB 13978 PG 1553


BM 1986 PG 526


IAN EAGER
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ERIC RAILINE AND RENE LATELLA
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NOTE:  PUE SHOWN ON PARCELS 309 & 310 WAS MODIFIED AFTER


24.08' LT
Y5H 24+60.39


37.54' LT
Y5H 24+62.28


77.02' LT
Y5H 24+77.73


61.27' LT
Y5H 24+86.38


102.84' LT
Y5A 24+36.75


94.21' LT
Y5A 24+32.23


84.21' LT
Y5A 24+47.89


92.93' LT
Y5A 24+52.31


98.60' LT
Y5A 24+80.84


98.29' LT
Y5A 25+22.56


88.78' LT
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-Y5K- POT Sta. 10+00.00
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SEE SHEET 60 FOR -Y5A- PROFILE


SEE SHEET 62 FOR -Y5H- PROFILE


SEE SHEET 63 FOR -Y5K- PROFILE


N
A


D
 
8
3
 
/ 2


0
11


PAVEMENT REMOVAL


PAVED SHOULDER


WIDE UNLESS OTHERWISE NOTED.


ALL INTERSECTION RADII ARE 40'


ALL DRIVEWAYS ARE 20' WIDE UNLESS


OTHERWISE NOTED.


OTHERWISE NOTED.


ALL DRIVEWAY RADII ARE 10' UNLESS


DITCH DETAILS


SEE SHEETS 2D-1 & 2D-2 FOR 
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435 & 436 (SEE PLANS)
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90.11' LT
-Y5A-
+32.15 


118.46' LT
-Y5A-
+42.08 


125.86' LT
-Y5A-
+25.86 


96.12' LT
-Y5A-
+14.91 


CAT-1
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TL-3


CR CR
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+
0
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R
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P
-
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3313
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SEE DETAIL 3A
SPEC CUT V-DITCH


SEE DETAIL 4A


LAT 2' BASE DITCH w/CL B RIPRAP


SEE DETAIL 43A


HEAD DITCH w/CL I RIPRAP


24
" R
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SEE DETAIL 3A


SPEC CUT V-DITCH


RCP-III
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SEE DETAIL 95A
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SEE DETAIL 16A
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SHEET NO.PROJECT REFERENCE NO.


HYDRAULICSROADWAY DESIGN
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G
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M
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C


COMPLETE 540


{ -L-


EXISTING GROUND


PROPOSED GRADE


DS = 50 MPH


66" RCP


PI = 35+40.00


EL = 422.62'


VC = 640'
K = 103


(-)1.1745% (-)0.5467%


PI = 46+00.00


EL = 410.17'


VC = 200'


K = 319


DS = 80 MPH


(-)1.1745%


DRAINAGE AREA


DESIGN FREQUENCY


DESIGN DISCHARGE


DESIGN HW ELEVATION


100 YEAR DISCHARGE


100 YEAR HW ELEVATION


OVERTOPPING FREQUENCY


OVERTOPPING DISCHARGE


OVERTOPPING ELEVATION


PIPE HYDRAULIC DATA


AC


YRS


YRS


CFS


CFS


CFS


FT


FT


FT= 409.9   


= 560     


= 500 +


= 50 


= 130     


= 377.5   


= 140     


= 377.8   


= 58.5   


   66" RCP   Sta.   47+75 -Y5- 


-Y5- STA. 43+64.31


END BRIDGE -Y5- STA. 41+61.98


BEGIN BRIDGE 


(+) 0.4914%


404.82'


+00.00 LT


BEGIN DITCH


SANCROFT DR
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PROPOSED GRADE DS = 80 MPH


DS = 55 MPH
PI = 52+75.00


EL = 406.48'


(-)0.5467% (+)0.5653%


VC = 300'
K = 270


PI = 60+25.00


EL = 410.72'


(+)0.5653%


(-)5.6757%
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(+) 
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SHEET NO.PROJECT REFERENCE NO.


HYDRAULICSROADWAY DESIGN


ENGINEER ENGINEER


R-2721A


DOCUMENT NOT CONSIDERED FINAL


UNLESS ALL SIGNATURES COMPLETED


P
RO


FESSIONA
L


ENGINEER


NO
RT


H CAROLINA


SEAL


E


GAP .P Y
RR


EJ


018537


P
RO


FESSIONA
L


ENGINEER


NO
RT


H CAROLINA


SEAL


026696


K


CER .L YE
RF


FE
J


R
E


V
IS
IO


N
S


-Y5RPB-


EXISTING GROUND


PROPOSED GRADE


EL. 403.69'


-Y5RPB- STA. 10+00.00


BEGIN GRADE


(-) 3.6502% (+) 2.412
5%


(+) 2.20
00%


(+)
 8.


20
00


%


+
7
1.
5
0
 


L
T


4
10
.2


0
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+
0
0
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0
 


L
T


4
13
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0
'


+
0
0
.0


0
 


L
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4
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.5


0
'


415.00'


+40.00 LT


BEGIN DITCH


424.03'


+04.00 LT


END DITCH


(+)0.5675% (+)0.9231%


DS = 80 MPH


PI = 11+80.00


EL = 404.71'


VC = 350'


K = 984


(+)0.9231%


DS = 60 MPH


PI = 15+05.00


EL = 407.71'


VC = 300'


K = 191


(-)0.6477%


DS = 55 MPH


PI = 20+50.00


EL = 404.18'


(-)0.6477% (+)1.9520
%


VC = 300'


K = 115


DS = 50 MPH


PI = 23+00.00


EL = 409.06'


VC = 200'


K = 89


(+)1.9520
%


-Y5RPB-


EXISTING GROUND


24" RCP


DRAINAGE AREA


DESIGN FREQUENCY


DESIGN DISCHARGE


DESIGN HW ELEVATION


100 YEAR DISCHARGE


100 YEAR HW ELEVATION


OVERTOPPING FREQUENCY


OVERTOPPING DISCHARGE


OVERTOPPING ELEVATION


PIPE HYDRAULIC DATA


AC


YRS


YRS


CFS


CFS


CFS


FT


FT


FT= 414.3   


= 70      


= 500 +


= 100


= 9.7     


= 398.8   


= 9.7     


= 398.8   


= 2.3    


  24" RCP    Sta.   24+25 -Y5RPB-


(-) 9.2407%


(+) 0.6479%


396.70'


+00.00 LT


BEGIN DITCH


393.00'


+40.00 LT


END DITCH


402.50'


+08.00 RT


BEGIN DITCH
+08.65 RT


END DITCH


403.80'


(-)0.3013%


DS = 50 MPH


PI = 23+00.00


EL = 409.06'


VC = 200'


K = 89


PROPOSED GRADE


EL.  408.13'


-Y5RPB- STA. 26+08.65


END GRADE
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EL. 408.37'


-Y5RPBNB- STA. 10+00.00
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END GRADE


PI = 10+65.00


EL = 408.17'


(-)0.3077%


VC = 130'
K = 204


PI = 11+95.00


EL = 408.60'


(+)0.3308% (-)0.3053%


VC = 130'
K = 204


EL. 408.37'


-Y5RPBSB- STA. 10+00.00


BEGIN GRADE


406.70'


+49.00 LT
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(-) 1.3793%
GRADE
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404.70'
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404.82'
(+) 0.3077%


+33.00 LT


END DITCH
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UNLESS ALL SIGNATURES COMPLETED


5
/
2
8
/
9
9


SHEET NO.PROJECT REFERENCE NO.


HYDRAULICSROADWAY DESIGN
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DOCUMENT NOT CONSIDERED FINAL


UNLESS ALL SIGNATURES COMPLETED
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-Y5RPDSB-


EXISTING GROUND


DS = 35 MPH


EL.  411.86'


-Y5RPDSB- STA. 10+00.00


BEGIN GRADE


EL.  415.89'


-Y5RPDSB- STA. 11+61.07


END GRADE


PROPOSED GRADE


PI = 10+75.00


EL = 415.61'
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0%
(+)0.3230%


VC = 150'
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END GRADE
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EXISTING GROUND


48" RCP


DS = 65 MPH


0.03


OFFSET 39'


-Y5- STA. 56+57.12


EL. 409.77'


-Y5A- STA. 10+39.00


BEGIN GRADE


EL. 408.60'


-Y- STA. 56+56.61


-Y5A- STA 10+00.00


PI = 17+50.00


EL = 431.10'


(+)3.0
000%


(+)2.1483
%


VC = 200'


K = 235


PROPOSED GRADE


DRAINAGE AREA


DESIGN FREQUENCY


DESIGN DISCHARGE


DESIGN HW ELEVATION


100 YEAR DISCHARGE


100 YEAR HW ELEVATION


OVERTOPPING FREQUENCY


OVERTOPPING DISCHARGE


OVERTOPPING ELEVATION


PIPE HYDRAULIC DATA
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YRS


YRS


CFS


CFS


CFS


FT
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FT= 428.1   
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= 23.9   
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R-2721A Pipe Outlet Velocity Calculations for Redesigned System 1740 
 
Summary: 
The attached spreadsheet contains the storm drain calculations for the system in 
question and includes the outlet storm drain pipe from 1739 to 1740. The velocity at the 
outlet of the pipe is 9.7 ft./sec. At the end of the riprap outlet tail ditch the velocity has 
been reduced to 4.9 ft./sec in the channel. The existing channel to remain between the 
riprap tail ditch outlet and the proposed ditch starting at 19+39 -Y5RPA- has a velocity of 
4.6 ft./sec. This puts the velocity at the end of the outlet tail ditch within 10% of the 
velocity in the existing channel. In addition to evaluate the required length for outlet 
protection we used the FHWA Hydraulic Toolbox Riprap Analysis Tool based on the 
HEC-14 Hydraulic Design of Energy DIssipators for Culverts and Channels to calculate 
that for culvert outlet protection the length of the riprap should be at a minimum 22 ft. 
The current tail ditch has a length of 30 ft. In addition, we utilized a larger riprap size 
than speciÞed. The D50 calculated was 9.5 inches while the speciÞed riprap on the 
plans was NCDOT Class II which has a D50 of 14 inches per the speciÞcations. We 
believe that the current tail ditch at the outlet to be sufÞcient on the basis that the 
increase in flow velocity is minimal and the culvert outlet protection is currently longer 
than what typically be suggested. 
 
Supporting Calculations 


Analysis of the Outlet Tail Ditch 


 







Analysis of the Existing Channel Between the Riprap Tail Ditch Outlet and the Proposed 
Ditch Starting at 19+39 -Y5RPA-  


 
 
  







Culvert Outlet Analysis 
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Property Owner information: Site Information: 


Name: Site Name: 


City: City: 


State: Zip: State: Zip: 


Address: Address: 


Reclamation Plan for Contract Projects: Plan Review Checklist 


Date Received: 


Please select at least one of the following Plan types: 


☐ Borrow Pit ☐ Waste Site ☐ Staging Area


Enter the following Contract and Project information: 


Please enter property owner information and site address (if different then property owner address): 


Property Owner Address same as Site Address?            ☐ Yes      ☐ No


General Site Description and Use: 


Contract Number: 


TIP Number: 


Project #/WBS Element: 


YES NO N/A 


1. 


2. Is the source commercial? If yes, complete item 3 below. 


3. If commercial, has: 


    Mining permit number been provided.   Provide number below. 


Commercial Permit Number: 


   Copy of Mining Permit cover page submitted? 


4. If there is no permit number has the DEQ Regional Engineer been notified? 


Is the submittal complete? 


Reclamation Plan Checklist


Page 1 of 4


✔


C204196
R-2721A
37673.3.GV3


E & M Johnson Enterprises, Inc.
86 Canopy
Pittsboro, NC


27312


E&M Johnson Enterprises, Inc.
4424 Kildaire Farm Road
Apex


NC 27539


✔


✔


✔







Reclamation Plan for Contract Projects- Plan Checklist 


Page 2 of 4 


5. Has the Reclamation Plan form been submitted? Including the following items: 


    Site/Plan Narrative 


    Site Map(s) 


6. Are all required signatures on narrative, map(s), and plan sheets? 


7. Does the site map or plan sheets include the vicinity map? 


8. Has the site inspection been made? 


    Was the Property owner invited? 


9. Are all items/questions satisfactorily answered on narrative? 


10. Has the mandatory letter from the SHPO been attached & any required 
conditions addressed? 


11. If this is a waste site, has the type of debris to be wasted been provided and the 
amount of cover been addressed? 


12. Are the following map items included? 


    Name of designer and Level III ESC/Stormwater Cert. Number 


    Name of Contractor 


    Name of Property Owner 


    North Arrow 


    County 


    Project Contract No./TIP Number 


    Scale 


    Date Prepared 


13. Has the Environmental Evaluation been submitted? 


    Are wetlands present? 


    Have blue line steams been delineated? 


    Are buffer rules applicable? 


 If yes, has diffuse flow been provided? 


 Has a physical method of delineating buffers been described? 


 Are applicable setbacks shown? 


    Is site within 100-year floodplain? 


    Has the DEO reviewed the assessment? 


    Has the Roadside Environmental Field Operations Engineer reviewed the plan? 


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔







Reclamation Plan for Contract Projects- Plan Checklist 
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14. Are the final slope rates indicated?


> 3:1 for Coastal Plain Borrow


> 2:1 for Statewide Criteria


15. For a Borrow Site, will water remain in the pit?


    Is the current water table elevation indicated? 


    Is the proposed depth of water in the pond indicated? 


16. Will the excavation require temporary de-watering? 


   Will excavation extend below the water table? 


If Yes, and a buffer less than 400’ has been proposed, has the Skaggs
Method report been attached? 


  Method for controlling and reducing turbidity to levels acceptable with Water 
Quality standards? 


   If within 15 county CCPCUA regions, is the responsible person listed? 


   If within CCPCUA region are wells identified with GPS? 


   If within CCPCUA region and pumping is required, are pump discharge 
coordinates indicated? 


   Has CCPCUA permit been approved by DWR? 


17. Are haul roads shown in the plan? Must show from site to SR. 


18. Are construction entrances shown and detailed on the plan? 


  Is sight distance adequate where trucks will enter an existing roadway? 


19. Have temporary devices been checked for location and size?  


(size, surface area, spillway capacity) 


   Has the method of maintenance for devices been described? 


   Is the cross slope rate of temporary ditches, including dewatering excavation, 
indicated? (typ. > 2:1) 


20. Is staged seeding, per acre of exposed erodible slope, provided for? 


   Is the seed mixture indicated and is it acceptable? 


   Will the indicated mixture provide long term vegetative cover? 


21. Is maintenance of the site by the property owner or contractor, after final 
acceptance, accounted for? 


22. Have submittals been signed by all required parties?


YES NO N/A 


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔


✔







Reclamation Plan for Contract Projects- Plan Checklist 


Page 4 of 4 


23. Have approval letters and approved plans been sent and distributed to the 
following? 


    Contractor 


    Resident Engineer 


    Division Environmental Officer 


    Project Inspector 


    Division Construction Engineer 


DEQ- DEMLR Regional Engineer


    Army Corps of Engineers 


    Roadside Environmental Field Ops. Engineer 


    Area Construction Engineer 


    Property Owner 


YES NO N/A 


Comments: (include missing/incomplete items, required edits/revisions, etc.)


Date 


Reviewed By: (Signature)





		FINAL Contract Reclamation Procedures

		A Reclamation Plan shall accompany any land disturbing activity associated with the project that exceeds the project limits.  This includes waste and borrow sites as well as applicable staging areas. Waste consists of all excavated materials that are ...

		Staging areas related to mobile operations that involve overnight parking of equipment are exempt from an environmental evaluation and reclamation plan. These sites may require erosion control if ground becomes disturbed from equipment.

		Reclamation Plan Procedure

		Final Inspection



		Reclamation Plan- Narrative and Checklist

		RecPlanNarrative

		Blank Page

		Blank Page



		Reclamation Plan for Contract Projects- Checklist












Complete 540 Agency Review – March 14, 2023 


Meeting Minutes  


R-2721A 


Personnel: Nikki Thomson, Rob Ridings (NCDEQ DWR), Eric Alsmeyer (USACE), Ben Lowry, Aaron Harper, 
Donald Pearson, Earl McKee, Raymond Gibbs, Walter Jordan, Adam Richard 


1. Permit Site 35/33 (STA 47+00 to 55+00 -Y5- Lt and STA 14+00 to 16+00 -Y5A- Lt) 


Compliance Audit February 23rd: Inlet & outlet at 48-inch RCP (under relocated Kildaire Farm Road) is 
stable.  Diversion channel below pipe outlet requires regular monitoring/maintenance to address fabric 
tears.  On 3/6/23, the JV inquired about piping the flow that was originally permitted to be placed in a 3-
foot, rock lined, lateral base ditch.  The viability of this request was forwarded to the Agencies who 
requested to visit the Site during their monthly compliance review. 


Agency Review March 14th  


• JV expressed their interest in piping the flow from the 48-inch RCP, along the west side of current 
detour for Holly Springs Road to the junction box and pipe ultimately flowing to a 66-inch pipe 
discharging the stream along Ramp A (east of Holly Springs Road), rather than constructing the 
rock lined  ditched.  Their intent is to extend the fill slope into private property for the expressed 
purpose of wasting material.  Preliminary numbers show 100-150 thousand cubic yards; JV will 
know exact fill amounts upon final design. 


• Rob stated he was willing to issue an “In Field Modification” rather than require a formal 
modification submittal provided the following information is provided: 


o Plan set showing the proposed changes (both stream/wetland impact sheet and buffer 
impact sheet 


o Approved Erosion Control plans, including “work in the dry” provisions 
o Full reclamation plan (as requested/required by Ben) 
o Stormwater management plan to demonstrate no loss in treatment  
o Revised hydraulic design including drainage structure locations 
o  Better clarification on the justification/purpose and need (please note, Rob expressed 


that wasting excess material is not a sufficient reason to necessitate piping a daylighted 
section of stream) 


o In-field mod is contingent upon no increase to total permanent and total temporary 
impacts; the proposed in-field mod will be for ONLY a change in design (otherwise a 
formal mod will be required) 


• Eric stated a written modification will be required; however, he is willing to process this request 
via email  


o Eric requires all the same information as Rob requested and also expressed the need for 
better clarification on the justification/purpose and need; daylighting stream channels is 
an “avoidance and minimization” technique for the purposes of meeting NEPA 
requirements and 404(b)(1) guidelines 







o USACE authorization is contingent upon no increase to total permanent and total 
temporary impacts; the USACE will ONLY consider a change in design, not the impact 
footprint (otherwise a formal mod will be required) 


• JV will need to clarify specific work required at Permit Site 33 related to the pipe system design.  
There cannot be impacts beyond the currently permitted area. 


• All the supporting documentation/justification needs to be supplied to the RE’s  office which will 
ultimately be shared with NCTA Environmental Staff for review and comment 


• NCTA Environmental Staff will submit final documentation for modification request to the 
Regulatory Agencies for their review and concurrence. 
 


2. Permit Site 36/37 (STA 202+00 to 204+00 -L-)  


Ongoing Concerns (since Oct/Nov 2022) and Compliance Audit February 23rd:  Unauthorized fill has occurred 
within the mechanized clearing area and beyond within the off-site wetland area. The agencies observed the 
site on 2/14/23 and are requiring a formal restoration and reforestation plan for the unauthorized fill. 
Recommended removal of the silt fence within the off-site wetland area to alleviate impounded water (in 
agreement with REU). Toe protection has been installed incorrectly and is located approximately 1.5’ into the 
mechanized clearing area. Additional consultation with the USACE and DWR is required on whether the toe 
protection should be left (and accounted for with the unauthorized fill) or removed and installed per plan. 
The 54” pipe riprap outlet pad needs to be adjusted to surveyed limits utilizing Class I rock per plan. Toe 
protection west of the 54” pipe is not slated for installation until adjacent slopes can be worked; limits of 
mechanized clearing have been surveyed.  


Agency Review March 14th  


• Confirmed that dissipator pad was installed incorrectly and needs to be adjusted to meet 
permitted plans 


• USACE and DWR are requiring a formal Restoration Plan for this Permit Site 
o Agencies and NCTA Environmental had not seen Draft Reforestation plan at time of 


Agency Review; plan draft sent to NCTA Environmental afternoon of 3/13 
o Plan must include elevations confirming pre- and post-construction contours, estimated 


quantities of fill within both the mechanized clearing and unpermitted wetland 
boundaries, reforestation activities to include seed and live stakes (with appropriate 
measurements and acreage for both), and an assessment of the additional impacts of the 
fill to anticipated wetland function (possibly to include a re-do of hydro calculations since 
the anticipated functional loss of the wetland may now require a different drainage plan 
for the outlet of the 54” pipe aimed at it)  


o As a reminder, the planting plan should include live stakes rather than bare root seedlings 
(due to inundation) 


o Acceptable tree species (due to significant inundation at this location) would include Salix 
nigra (Black Willow), Cornus amomum (Silky Dogwood), and Platanus occidentalis 
(American Sycamore).  


o Acceptable grass species (due to significant inundation at this location) would include 
Carex vulpinoidea (Fox sedge), Juncus effusus (Soft rush, NC Ecotype), Polygonum 







pensylvanicum (Pennsylvania smartweed), Dichanthelium clandestinum (Deer tongue), 
and Sparganium Americanum (Eastern bur reed). 


o Pump impounded water level down within this area to allow for access and planting; 
ensure bypass pumping isn’t pulling sediment; impounded water may be sent to adjacent 
lateral base ditch which outlets at downstream end of Culvert at Site 36. 


o The plan must also include continuous monitoring for the lifetime of the project to 
evaluate the success of reforestation and restoration of wetland functionality  


o Draft plan will be reviewed by NCTA Environmental staff and will be returned to RE’s office 
with comments to be addressed by JV 


o Finalized plan is to be submitted to the Regulatory Agencies for approval 
o Planting window ends on 3/15, however the USACE and DWR agreed to allow additional 


time for the completion of restoration activities; therefore, this plan and the restoration 
work must be completed within the next 30-days (i.e. no later than April 15th) 


• The USACE is not requesting a permit modification at this time. DWR is withholding judgment on 
whether or not a formal permit mod will be required until they can review the formal Restoration 
Plan.  


o DWR is also requesting an Action Plan from the JV/RE teams on how losses like this can 
be avoided moving forward  


• Both agencies expressed that installed toe protection could remain in place; however, permit 
plans must be updated to show the change in location and the amount of additional wetland fill 
must be enumerated (in square feet and acres) 


• Further disturbances to this permit site could result in punitive action  
• Regulatory Agencies agreed that the standing water could be pumped down to the adjacent 


lateral base ditch to accommodate planting 
o Care must be taken to not pump sediment from the pockets of standing water 


• Stabilization of surrounding area including median and portions of the roadbed were discussed 
 


3. Permit Site 8 (Channel change, STA 80+25 to 83+00 -L- Rt) 


Compliance Audit February 23rd: At the outlet of the adjacent 6-foot x 8-foot RCBC, silt has deposited in 
the rip rap dissipator and the adjoining rip rap lined base ditch due to the downstream channel change 
causing impoundment of flow during storm events.  The elevation of the relocated channel is controlled 
by the existing Town of Holly Springs sewer line which crosses this channel perpendicularly. 


Agency Review March 14th  


• Conversations with Regulatory Agents centered around the impounded/impeded flow 
downstream of the existing RCBC due to the elevated channel change;  


o existing Town of Holly Springs sewer line under the channel change controls the 
grade/elevation of the channel change 


o this elevation is impounding water at the outlet of the culvert which is creating a pool 
where sediment is accumulating 


• Discussions occurred regarding what options are available to improve stream flow through the 
elevated area where the sewer line crosses under the channel relocation 







• Survey shots are required along the channel change from the sewer line back to the culvert and 
then upstream of the culvert to assist with the conversation and decision making of what to do 


• JV will coordinate with Gannett Fleming to furnish some possible solutions 
• Regulatory Agencies would like to continue discussion for options  


  
4. Permit Site 26 (STA 166+50 to 168+00 -L- Rt)  


Sediment loss from March 12th rain event:  Approximately 0.8-inches of rain on March 12th.  Routine 
weekly EC inspection found stormwater created scour around and under the 30-inch RCP located at -Y5 
RPC (STA 10+00 +/-).  Sediment discharged into the wetland area on and off the right-of-way.  Estimated 
2-3 cubic yards of material extending approximately 200-feet from the toe of slope. 


Agency Review March 14th  


• Regulatory Agencies review clean up efforts and overall were ok 
o Vacuum or otherwise clean up material (silty/soupy sediment) in mechanized clearing 


area off toe of slope and in wetland area immediately below toe of slope 
o Roadside Environmental agreed that pockets of additional material could be removed  
o DWR offered ¼-inch depth as guidance for when to retrieve material 


• Improvements to toe protection and stabilization of slopes were discussed 
• Discharge of active 30-inch RCP is currently blocked by silt fence with flow diverted to SSCFO 


(location of loss) 
• Completion of this pip and dissipater pad will help improve drainage 
• Once sediment is retrieved from mechanized clearing area, surrounding elevations will be 


necessary to determine if wetland area is lower than the surrounding area 
o This information will be shared with the USACE to determine if organic material is 


required to return this location to pre-existing contours 
• Plywood and sandbags will be added to structure 1611 to prevent stormwater from leaving the 


junction box and adding to the sediment issues 
• Area below this location will continue to be monitored to determine if skim layer of material left 


behind reconcentrates and requires retrieval 
• Reinstallation of slope berms, stormwater runoff management and temporary seed/mulch 


discussed to help limit risk 


 








Raleigh, NC 27699-1578
 

 
Email correspondence to and from this address is subject to the
North Carolina Public Records Law and may be disclosed to third parties.
 
 

Email correspondence to and from this sender is subject to the N.C. Public Records Law and may be disclosed to third parties.
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