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August 27, 2013 
 
U.S. Army Corps of Engineers    
Regulatory Field Office 
2407 West 5th Street 
Washington, NC 27889 
 
ATTN:  Ms. Tracey Wheeler 
  NCDOT Coordinator 

N.C. Division of Coastal Management 
1367 US 17 South 
Elizabeth City, NC 27909 
 
 
ATTN:  Mr. Paul Williams 
  NCDOT Coordinator 

 
 
Subject: Application for Section 404 Nationwide Permit 14, and Request for Modifications to 

the Section 401 Water Quality Certification, and CAMA Major Development Permit for 
the Pea Island Long-Term Improvements on NC 12 in Dare County, Division 1;  
TIP No. B-2500 A, Debit $475 from WBS Element 13201.1028011. 

 
References: Applications for Section 404 General Permit 31 and Section 401 Water Quality  

Certification and Modification Request of CAMA Permit dated February 13, 2013 
for B-2500A. 

 CAMA Permit No. 106-12 modified April 26, 2013. 
 401 Certification # 20130144v.1 issued April 15, 2013. 
 
Dear Madam and Sir: 
 
During the development of the Special Use Permit from the U.S. Fish and Wildlife Service Pea Island 
National Wildlife Refuge (PINWR or “Refuge”) for the B-2500 A project, the Refuge has indicated that 
public access to the Pamlico Sound should be retained at the current parking lot south of the terminus 
of the existing temporary bridge over New Inlet.   
 
This requirement results in the permanent retention of approximately 1.75 miles of road that was 
originally proposed to be used to temporarily maintain NC 12 traffic during project construction.  With 
the retention of this road, the B-2500 A project will result in a total impact of 0.22 ac of permanent fill 
in wetlands (0.07 in 404 wetlands, 0.15 in CAMA wetlands).  Please find attached: adjacent riparian 
landowner certified mail receipt, revised MP forms, revised PCN, Jurisdictional Determination, Revised 
Draft Wetland Mitigation Plan-NC 12 Replacement of Herbert C. Bonner Bridge (Bridge No. 11) over 
Oregon Inlet, revised permit drawings, and revised roadway drawings. 
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NEPA Document Status 
In December 2010, following extensive environmental study and coordination with other agencies, a 
Record of Decision (ROD) was issued for TIP Project No. B-2500 (NC 12 Replacement of the Herbert C. 
Bonner Bridge).  The environmental documents studied several detailed alternatives for maintaining 
the NC 12 corridor between Bodie Island and the village of Rodanthe.  The Record of Decision 
authorized an initial phase consisting of a parallel bridge replacement for Bonner Bridge and 
established a Transportation Management Plan (TMP) for the study and selection of future project 
phases along the NC 12 corridor.  Although the ROD deferred final decisions for future phases, the 
various Parallel Bridge Corridor alternatives (Nourishment, Road North/Bridge South, All Bridge, and 
Phased Approach) were encompassed within the environmental study as potential phases beyond 
Phase I and were representative of the range of potential impacts under the ROD’s selected 
alternative. 

 
As a result of coastal conditions following Hurricane Irene (August 2011), NCDOT initiated Phases IIA 
(New Inlet/Pea Island) and IIB (Rodanthe) of TIP Project No. B-2500 in order to implement long-term 
improvements at two roadway sections breached by the hurricane.  In accordance with the TMP, 
NCDOT has performed environmental monitoring, hosted a Peer Exchange panel of coastal experts, 
held informational public workshops, convened the Merger Team and obtained concurrence from 
agency partners on key points. 

 
FHWA and NCDOT issued a new Environmental Assessment in February 2013.  This EA explains the 
screening of alternatives for Phase IIA, a process that identified the “Bridge within Existing NC 12 
Easement Alternative” as the sole detailed-study alternative, the Preferred Alternative, and the Least 
Environmentally Damaging Practicable Alternative (LEDPA).  The EA updated the previous 
environmental analyses with respect to this alternative. 

 
Based on the EA and on coordination with state and federal environmental resource and regulatory 
agencies, FHWA has expressed the belief that the changes identified and assessed in the EA do not 
appear to result in any new, significant impacts not previously identified in the 2008 Final 
Environmental Impact Statement, 2010 Environmental Assessment, or 2010 ROD. 
 

Compensatory Mitigation 
NCDOT coordinated with the National Park Service (NPS) to identify potential compensatory mitigation 
sites for the anticipated impacts to Section 404 jurisdictional wetlands. Several mitigation options were 
explored and prioritized. These options are discussed in detail in the Final Environmental Impact 
Statement (FEIS) dated September 17, 2008. 
 
Mitigation preferences were discussed by regulatory agency personnel and documented in the merger 
meeting minutes dated September 17, 2009. The minutes state: “All agencies agreed that offsite 
wetland mitigation is not preferred for this project. FHWA questioned the use of existing wetland 
mitigation sites for offsetting impacts. USACE pointed to the exceptional quality and type of habitats 
associated with the Outer Banks as justification for alternative mitigation and allowed within the new 
federal mitigation rule. NPS requires that all impacts to Park Service property is mitigated within the 
Park Service. Other agencies agreed that alternative mitigation or conservation measures would be 
acceptable. NPS suggested that a phragmites control program could be an appropriate mitigative 
measure using a 5:1 ratio. WRC recommended that any measures take into account site conditions and 
adjacent phragmites populations, which may require a larger treatment area other than what is 
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dictated by ratios. Additional areas could be used to offset impacts from future phases of the roadway 
project. DWQ will have to discuss fulfillment of no-net-loss policy with their management.” 
 
As such, NCDOT proposes to offset unavoidable permanent impacts of 0.22 acres of jurisdictional 
wetlands associated with B-2500A at a 5:1 ratio of wetland mitigation at the Bodie Island Lighthouse 
Pond approximately 1.5 miles north of the Project. The mitigation includes control of Phragmites sp. on 
over 50 acres at the Bodie Island Lighthouse Pond via aerial herbicide treatments, vegetative 
controlled burns and development of a long term management plan. All details are included in the 
attached mitigation plan. 
 
The proposed on-site mitigation, defined below as restoration, provides for the rehabilitation of the 
integrity of natural resources, native vegetation mosaic, and habitat values at the Bodie Island 
Lighthouse Pond.  Mitigation options are defined according to COMPENSATORY MITIGATION FOR 
LOSSES OF AQUATIC RESOURCES, 33 CFR PART 332: 
1. Restoration means the manipulation of the physical, chemical, or biological 
characteristics of a site with the goal of returning natural/historic functions to a former or 
degraded aquatic resource. For the purpose of tracking net gains in aquatic resource area, 
restoration is divided into two categories: re-establishment and rehabilitation. 
a. Re-establishment means the manipulation of the physical, chemical, or biological 
characteristics of a site with the goal of returning natural/historic functions to a 
former aquatic resource. Re-establishment results in rebuilding a former aquatic 
resource and results in a gain in aquatic resource area and functions. 
b. Rehabilitation means the manipulation of the physical, chemical, or biological 
characteristics of a site with the goal of repairing natural/historic functions to a 
degraded aquatic resource. Rehabilitation results in a gain in aquatic resource 
function, but does not result in a gain in aquatic resource area. 
 

Proposed Let Date 
This project calls for a let date of September 17, 2013.  
 
Regulatory Approvals 
Section 404 Permit: Due to the changes described above, the Regional General Permit 31 originally 
applied for on February 13, 2013, will no longer be applicable to this activity, per guidance from the 
USACE Washington Field Office.  Therefore, application is hereby made for a USACE Nationwide 14 
Permit for the above-described activities.  
 
Section 401 Permit:  Application is hereby made for a modification to the existing Water Quality 
Certification for the above mentioned activities.  We are providing 2 copies of this modification request 
to the NCDWQ for its approval.   
 
CAMA:  Application is hereby made for a modification to the existing CAMA permit for the above-
mentioned activities.  The adjacent riparian landowner return receipt will be forwarded upon receipt. 
Authorization to debit $475 from WBS 13201.1028011 is hereby given for the permit application fee. 
 

 
 



https://connect.ncdot.gov/resources/Environmental
mailto:maturchy@ncdot.gov
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Pre-Construction Notification (PCN) Form 

A.   Applicant Information 

1. Processing 

1a. Type(s) of approval sought from the 
Corps:  

 Section 404 Permit        Section 10 Permit  

1b. Specify Nationwide Permit (NWP) number: 14             and General Permit (GP) number:         

1c. Has the NWP or GP number been verified by the Corps?  Yes  No 

1d. Type(s) of approval sought from the DWQ (check all that apply): 

 401 Water Quality Certification – Regular   Non-404 Jurisdictional General Permit 

 401 Water Quality Certification – Express    Riparian Buffer Authorization 

1e. Is this notification solely for the record 
because written approval is not required? 

 

For the record only for DWQ 401 
Certification: 

       Yes            No 

For the record only for Corps Permit: 

 

         Yes          No 

1f. Is payment into a mitigation bank or in-lieu fee program proposed for mitigation 
of impacts?  If so, attach the acceptance letter from mitigation bank or in-lieu 
fee program.  

 Yes  No 

 

1g. Is the project located in any of NC’s twenty coastal counties.  If yes, answer 1h 
below. 

 Yes  No 

 

1h. Is the project located within a NC DCM Area of Environmental Concern (AEC)?  Yes  No 

2. Project Information 

2a. Name of project: Replacement of the temporary bridge over New Inlet on NC 12 in Dare County. 

2b. County: Dare 

2c. Nearest municipality / town: Rodanthe 

2d. Subdivision name: not applicable 

2e. NCDOT only, T.I.P. or state 
project no: 

B-2500 A 

3. Owner Information 

3a. Name(s) on Recorded Deed: North Carolina Department of Transportation 

3b.  Deed Book and Page No. not applicable 

3c. Responsible Party (for LLC if 
applicable): 

not applicable 

3d. Street address: 1598 Mail Service Center 

3e. City, state, zip: Raleigh, NC 27699-1598 

3f. Telephone no.: (919) 707-6157 

3g. Fax no.: (919) 212-5785 

3h. Email address: maturchy@ncdot.gov 

Office Use Only: 

Corps action ID no. _____________ 

DWQ project no. _______________ 

Form Version 1.3 Dec 10 2008 
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4. Applicant Information (if different from owner)  

4a. Applicant is:  Agent  Other, specify:  

4b. Name: not applicable 

4c. Business name                   
 (if applicable): 

 

4d. Street address:  

4e. City, state, zip:  

4f. Telephone no.:  

4g. Fax no.:  

4h. Email address:  

5. Agent/Consultant Information (if applicable) 

5a. Name: not applicable 

5b. Business name                   
 (if applicable): 

 

5c. Street address:  

5d. City, state, zip:  

5e. Telephone no.:  

5f. Fax no.:  

5g. Email address:  
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B.  Project Information and Prior Project History 

1. Property Identification 

1a. Property identification no. (tax PIN or parcel ID):   not applicable 

1b. Site coordinates (in decimal degrees): 
Latitude: 35.68427                           Longitude: - 75.48389   

           (DD.DDDDDD)                                         (-DD.DDDDDD)    

1c. Property size:  30.3 acres 

2. Surface Waters 

2a. Name of nearest body of water (stream, river, etc.) to 
proposed project: 

Pamlico Sound/ Atlantic Ocean 

2b. Water Quality Classification of nearest receiving water: SA 

2c. River basin: Pasquotank  

3. Project Description 

3a. Describe the existing conditions on the site and the general land use in the vicinity of the project at the time of this 
application:    

Natural barrier island conditions.  Area protected by USFWS Pea Island National Wildife Refuge. 

3b. List the total estimated acreage of all existing wetlands on the property:   

170 acres, as approved by the Corps on the 7/18/2012 JD, which includes wetlands outside of the easement. 

3c. List the total estimated linear feet of all existing streams (intermittent and perennial) on the property:  

100 feet (New Inlet) 

3d. Explain the purpose of the proposed project: 

To replace a temporary bridge built in 2011 to span an inlet opened in August 2011 by Hurricane Irene, with a 2.1 mile 
permanent structure in order to restore and improve the transportation infrastructure along NC 12 serving the Outer 
Banks. 

3e. Describe the overall project in detail, including the type of equipment to be used: 

The project involves replacing a temporary bridge near the existing alignment with a permanent 2.1 mile bridge.  Standard 
road building equipment, such as trucks, dozers, and cranes will be used. 

4. Jurisdictional Determinations 

4a. Have jurisdictional wetland or stream determinations by the 
Corps or State been requested or obtained for this property / 
project (including all prior phases) in the past? 

Comments:       

 Yes         No  Unknown  

4b.  If the Corps made the jurisdictional determination, what type 
of determination was made? 

 Preliminary  Final 

4c.  If yes, who delineated the jurisdictional areas? 

Name (if known): Ms. Lorrie Laliberte Boswell 

Agency/Consultant Company: CZR Incorporated 

Other:       

4d. If yes, list the dates of the Corps jurisdictional determinations or State determinations and attached documentation. 

7/18/2012 

5. Project History 

5a. Have permits or certifications been requested or obtained for 
this project (including all prior phases) in the past? 

 Yes         No  Unknown 

5b. If yes, explain in detail according to “help file” instructions. 

Application for a 404 RGP 31 on February 13, 2013, 401 WQC No. 20130144v.1 issued April 15, 2013. 

6. Future Project Plans 

6a. Is this a phased project?  Yes          No    See attached cover letter. 

6b. If yes, explain. 
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C.   Proposed Impacts Inventory 

1. Impacts Summary 

1a. Which sections were completed below for your project (check all that apply):   

 Wetlands        Streams - tributaries   Buffers          

 Open Waters                      Pond Construction       

2. Wetland Impacts  

If there are wetland impacts proposed on the site, then complete this question for each wetland area impacted. 

2a.  
Wetland impact 

number – 
Permanent (P) or 

Temporary (T) 

2b.  
 
Type of impact 

2c.  
 

Type of wetland 
(if known) 

2d.  
 

Forested 
 

2e.  
Type of jurisdiction 

(Corps - 404, 10 
DWQ – non-404, other) 

2f.  
 
Area of impact 

(acres) 

Site 1   P  T Fill Marsh 
 Yes   

 No 

 Corps   

 DWQ 
0.1 

Site 2   P  T Fill Marsh 
 Yes   

 No 

 Corps   

 DWQ 
0.02 

Site 2   P  T Fill Marsh 
 Yes   

 No 

 Corps   

 DWQ 
0.07 

Site 3   P  T Fill Marsh 
 Yes  

 No 

 Corps   

 DWQ 
0.18 

Site 3   P  T  Fill Marsh 
 Yes   

 No 

 Corps   

 DWQ 
0.15 

Site 4   P  T  Fill Marsh 
 Yes   

 No 

 Corps   

 DWQ 
0.01 

Site 4   P  T  Fill Marsh 
 Yes   

 No 

 Corps   

 DWQ 
0.03 

Site 5   P  T  Fill Marsh 
 Yes   

 No 

 Corps   

 DWQ 
< 0.01 

Site 5   P  T  Fill Marsh 
 Yes   

 No 

 Corps   

 DWQ 
0.02 

Site 6   P  T  Fill Marsh 
 Yes   

 No 

 Corps   

 DWQ 
0.03 

Site 7   P  T  Fill Marsh 
 Yes   

 No 

 Corps   

 DWQ 
0.02 

Site 11   P  T  Fill Marsh 
 Yes   

 No 

 Corps   

 DWQ 
< 0.01 

Site 12   P  T  Fill Marsh 
 Yes   

 No 

 Corps   

 DWQ 
0.23 

Site 13   P  T  Fill Marsh 
 Yes   

 No 

 Corps   

 DWQ 
0.22 

Site 14   P  T Fill Marsh 
 Yes   

 No 

 Corps  

 DWQ 
0.02 

2g. Total wetland impacts  

Permanent: 
0.22 

Temporary: 

0.90 

2h. Comments:  

There will be < 0.01 acre of permanent fill in wetlands due to Bent #67. 

There will be 0.40 acre of hand clearing. 

0.08 acre of temporary fill in wetlands in the hand clearing areas for erosion control measures 
 
 
. 
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3. Stream Impacts  
If there are perennial or intermittent stream impacts (including temporary impacts) proposed on the site, then complete this 
question for all stream sites impacted. 

3a. 

Stream impact 
number -

Permanent (P) or 
Temporary (T) 

3b. 

Type of impact 

3c. 

Stream name 

3d. 

Perennial 
(PER) or 

intermittent 
(INT)? 

3e. 

Type of 
jurisdiction 

(Corps - 404, 10 

DWQ – non-404, 
other) 

3f. 

Average 
stream 
width  

(feet) 

3g. 

Impact length 
(linear feet) 

Site 1   P  T             
 PER   

 INT 

 Corps   

 DWQ 
            

Site 2   P  T             
 PER   

 INT 

 Corps   

 DWQ 
            

Site 3   P  T             
 PER   

 INT 

 Corps   

 DWQ 
            

Site 4   P  T             
 PER   

 INT 

 Corps   

 DWQ 
            

Site 5   P  T             
 PER  

 INT 

 Corps   

 DWQ 
            

Site 6   P  T             
 PER   

 INT 

 Corps   

 DWQ 
            

3h. Total stream and tributary impacts  
      

      

3i. Comments:       

4. Open Water Impacts  

If there are proposed impacts to lakes, ponds, estuaries, tributaries, sounds, the Atlantic Ocean, or any other open water of 
the U.S. then individually list all open water impacts below. 

4a. 
Open water 

impact number – 
Permanent (P) or 

Temporary (T) 

4b. 
Name of 

waterbody  
(if applicable) 

4c. 
 

Type of impact 

4d. 
 

Waterbody type 

4e. 
 

Area of impact (acres) 

O1    P  T Pamlico Sound Fill Sound 0.01 

O7    P  T Isolated Pond Fill Isolated Pond 0.03 

O8    P  T Isolated Pond Fill Isolated Pond 0.1 

O10   P  T New Inlet Fill Inlet 0.04 

O11   P  T Isolated Pond Fill Isolated Pond 0.05 

O15   P  T New Inlet Fill Inlet 0.02 

O16   P  T Pamlico Sound Fill Sound 0.03 

4f. Total open water impacts 
0.28 Temporary 

      

4g. Comments: There will be 0.04 acre of permanent fill in surface waters due to Bents 71, 72, and 73.  

5. Pond or Lake Construction  

If pond or lake construction proposed, then complete the chart below.  
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5a. 
 
Pond ID 
number  

5b. 
 

Proposed use or 
purpose of pond 

 

5c. 

Wetland Impacts (acres) 

5d. 

Stream Impacts (feet) 

5e. 

Upland 
(acres) 

Flooded Filled  
Excavat

ed 
Flooded Filled Excavated Flooded 

P1         

P2         

5f. Total        

5g. Comments:  

5h. Is a dam high hazard permit required? 

 
 Yes          No        If yes, permit ID no:  

5i. Expected pond surface area (acres):  

5j. Size of pond watershed (acres):  

5k. Method of construction:  
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6. Buffer Impacts (for DWQ) 

If project will impact a protected riparian buffer, then complete the chart below. If yes, then individually list all buffer 
impacts below.  If any impacts require mitigation, then you MUST fill out Section D of this form. 

6a. 

Project is in which protected basin? 

 Neuse  Tar-Pamlico         Other:       
 Catawba  Randleman            

6b. 
Buffer impact 

number – 
Permanent (P) or 

Temporary (T) 

6c. 
 

Reason for impact 

6d. 
 
 

Stream name 

6e. 
 
Buffer 
mitigation 
required? 

6f. 
 
Zone 1 impact 
(square feet) 

6g. 
 

Zone 2 impact 
(square feet) 

B1   P  T             
 Yes  

 No 
            

B2   P  T             
 Yes   

 No 
            

B3   P  T             
 Yes   

 No 
            

6h. Total buffer impacts             

6i. Comments:       
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D.  Impact Justification and Mitigation 

1. Avoidance and Minimization 

1a. Specifically describe measures taken to avoid or minimize the proposed impacts in designing project.   

The final bridge structure will be entirely within the 100' Transportation Easement within the Pea Island National Wildlife 
Refuge (PINWR).  All jetting spoils will also be disposed of within this 100' Transportation Easement unless the Pea 
Island National Wildlife Refuge accepts the material for Refuge use. 

Redesign of the intersection of the access road and NC 12 to reduce wetland impacts. 

Reduced the pavement width and removed a proposed concrete barrier between the boating access road and the 
elevated NC 12 to allow the access road to be placed closer to the elevated NC 12, thus reducing the impact footprint. 

The bridge design will have the flexibility to accommodate later phases or lengthening as practicable in the future. 

1b. Specifically describe measures taken to avoid or minimize the proposed impacts through construction techniques.   

Temporary construction runoff will be controlled by using Silt Fence, Special Silt Fence, Temporary Slope Drains, Rock 
Silt Checks, and Temporary Matting and Grassing. 

Preventative measures will be taken to minimize impacts to fish species during water intake for jetting operations. 

Temporary fill in wetlands will be required.  Areas will be re-graded to preconstruction elevations and replanted with 
native vegetation. 

Jetting spoils will not be disposed of in jurisdictional areas.  Jetting spoils may be used by the PINWR at their discretion. 

A screen will be used on the intake of the jetting pumping operations to prevent the intake of larval species. 

Jetting piping will be placed by hand to reduce impacts in wetland areas. 

Jetting installation of the bents in New Inlet will occur at ebb tide.  

 

2. Compensatory Mitigation for Impacts to Waters of the U.S. or Waters of the State 

2a. Does the project require Compensatory Mitigation for 
impacts to Waters of the U.S. or Waters of the State?  

 Yes         No  

If no, explain 

2b. If yes, mitigation is required by (check all that apply):   DWQ  Corps 

2c. If yes, which mitigation option will be used for this 
project?  

  Mitigation bank  

  Payment to in-lieu fee program  

  Permittee Responsible Mitigation 

3. Complete if Using a Mitigation Bank 

3a. Name of Mitigation Bank: not applicable 

3b. Credits Purchased (attach receipt and letter) Type  Quantity  
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3c. Comments:  

4. Complete if Making a Payment to In-lieu Fee Program  

4a. Approval letter from in-lieu fee program is attached.   Yes 

4b. Stream mitigation requested:       linear feet 

4c. If using stream mitigation, stream temperature:  warm            cool            cold 

4d. Buffer mitigation requested (DWQ only): n/a square feet 

4e. Riparian wetland mitigation requested: n/a acres 

4f. Non-riparian wetland mitigation requested: n/a acres 

4g. Coastal (tidal) wetland mitigation requested:       acres 

4h. Comments:       

5. Complete if Using a Permittee Responsible Mitigation Plan  

5a. If using a permittee responsible mitigation plan, provide a description of the proposed mitigation plan. 

See attached Revised Draft Wetland Mitigation Plan NC 12 Replacement of Herbert C. Bonner Bridge over Oregon Inlet 

6. Buffer Mitigation (State Regulated Riparian Buffer Rules) – required by DWQ 

6a. Will the project result in an impact within a protected riparian buffer that requires 
buffer mitigation?  

 Yes         No  

 

6b. If yes, then identify the square feet of impact to each zone of the riparian buffer that requires mitigation.  Calculate the 
amount of mitigation required.   

Zone 

6c. 
Reason for impact 

6d. 
Total impact                 
(square feet) 

 
Multiplier 

6e. 
Required mitigation 

(square feet) 

Zone 1             3 (2 for Catawba)       

Zone 2             1.5       

 6f. Total buffer mitigation required:       

6g. If buffer mitigation is required, discuss what type of mitigation is proposed (e.g., payment to private mitigation bank, 
permittee responsible riparian buffer restoration, payment into an approved in-lieu fee fund).   

      

6h. Comments:       
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E.  Stormwater Management and Diffuse Flow Plan (required by DWQ)  

1. Diffuse Flow Plan 

1a. Does the project include or is it adjacent to protected riparian buffers identified 
within one of the NC Riparian Buffer Protection Rules?  

 Yes         No  

 

1b. If yes, then is a diffuse flow plan included? If not, explain why.    

      Comments:  
 Yes         No 

2. Stormwater Management Plan  

2a. What is the overall percent imperviousness of this project? N/A 

2b.  Does this project require a Stormwater Management Plan?   Yes         No 

2c.  If this project DOES NOT require a Stormwater Management Plan, explain why:       

2d.  If this project DOES require a Stormwater Management Plan, then provide a brief, narrative description of the plan: 

       See attached permit drawings. 

2e.  Who will be responsible for the review of the Stormwater Management Plan? 
 Certified Local Government 
 DWQ Stormwater Program 
 DWQ 401 Unit 

3. Certified Local Government Stormwater Review  

3a.  In which local government’s jurisdiction is this project? not applicable 

3b. Which of the following locally-implemented stormwater management programs 
apply (check all that apply): 

 Phase II 
 NSW 
 USMP 
 Water Supply Watershed 
 Other:  

3c. Has the approved Stormwater Management Plan with proof of approval been 
attached? 

 Yes         No 

4.  DWQ Stormwater Program Review 

4a.  Which of the following state-implemented stormwater management programs apply 
(check all that apply): 

 

  Coastal counties 
  HQW 
  ORW 
   Session Law 2006-246 
  Other:       

4b. Has the approved Stormwater Management Plan with proof of approval been 
attached?    Yes         No n/a 

5.  DWQ 401 Unit Stormwater Review  

5a. Does the Stormwater Management Plan meet the appropriate requirements?    Yes         No   

5b. Have all of the 401 Unit submittal requirements been met?  Yes         No   
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F.  Supplementary Information 

1. Environmental Documentation (DWQ Requirement) 

1a. Does the project involve an expenditure of public (federal/state/local) funds or the 
use of public (federal/state) land? 

 Yes           No  

1b. If you answered “yes” to the above, does the project require preparation of an 
environmental document pursuant to the requirements of the National or State 
(North Carolina) Environmental Policy Act (NEPA/SEPA)?   

 Yes           No 

1c. If you answered “yes” to the above, has the document review been finalized by the 
State Clearing House?  (If so, attach a copy of the NEPA or SEPA final approval 
letter.)  

Comments: Previously provided under separate cover 

 Yes           No 

2. Violations (DWQ Requirement) 

2a. Is the site in violation of DWQ Wetland Rules (15A NCAC 2H .0500), Isolated 
Wetland Rules (15A NCAC 2H .1300), DWQ Surface Water or Wetland Standards, 
or Riparian Buffer Rules (15A NCAC 2B .0200)?  

 Yes           No 

2b. Is this an after-the-fact permit application?  Yes           No 

2c.  If you answered “yes” to one or both of the above questions, provide an explanation of the violation(s):       

3. Cumulative Impacts (DWQ Requirement) 

3a. Will this project (based on past and reasonably anticipated future impacts) result in 
additional development, which could impact nearby downstream water quality? 

 Yes    

 No     

3b. If you answered “yes” to the above, submit a qualitative or quantitative cumulative impact analysis in accordance with the 
most recent DWQ policy. If you answered “no,” provide a short narrative description. 

Due to the minimal transportation impact resulting from this bridge replacement, this project will neither influence nearby 
land uses nor stimulate growth.  Therefore, a detailed indirect or cumulative effects study will not be necessary. 

4. Sewage Disposal (DWQ Requirement) 

4a. Clearly detail the ultimate treatment methods and disposition (non-discharge or discharge) of wastewater generated from 
the proposed project, or available capacity of the subject facility. 

not applicable 
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DCM MP-1 

APPLICATION for  

Major Development Permit 
(last revised 12/27/06) 

North Carolina DIVISION OF COASTAL MANAGEMENT 

 

1.  Primary Applicant/ Landowner Information 

Business Name  

North Carolina Department Of Transportation 

Project Name (if applicable) 

B-2500 A 

Applicant 1:  First Name 

Deborah 

MI  

M  

Last Name 

Barbour, PE 

Applicant 2:  First Name 

       

MI  

       

Last Name 

      

If additional applicants, please attach an additional page(s) with names listed. 

Mailing Address 

1020 Birch Ridge Drive            

PO Box 

      

City 

Raleigh 

State 

NC 

ZIP 

27623       

Country 

US 

Phone No. 

919 - 707 - 6157      ext.       

FAX No.            

      -       -       

Street Address (if different from above) 

                 

City 

      

State 

      

ZIP 

     -       

Email 

      

  

2.   Agent/Contractor Information 

Business Name  

N/A 

Agent/ Contractor 1:  First Name 

      

MI  

       

Last Name 

      

Agent/ Contractor 2:  First Name 

       

MI  

       

Last Name 

      

Mailing Address 

                  

PO Box 

      

City 

      

State 

      

ZIP 

            
 

Phone No. 1 

      -       -            ext.       

Phone No.  2 

      -       -            ext.       

FAX No.            

                    

Contractor #  

      

Street Address (if different from above) 

                  

City 

      

State 

      

ZIP 

      -      

Email 
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3.   Project Location 

County (can be multiple) 

Dare                 

Street Address 

Existing NC 12 from just south of southern most freshwater 
pond to north of Rodanthe. 21111 A NC Highway 12           

State Rd. # 

NC-12 

Subdivision Name 

N/A 

City   

Rodanthe 

State 

NC 

Zip 

n/a -        

Phone No. 

N/A -       -                ext.       

Lot No.(s)  (if many, attach additional page with list) 

N/A,      ,      ,      ,       

a.  In which NC river basin is the project located? 

Pasquotank 

b.  Name of body of water nearest to proposed project   

Pamlico Sound 

c.  Is the water body identified in (b) above, natural or manmade? 

Natural  Manmade  Unknown 

d.  Name the closest major water body to the proposed project site.    

Atlantic Ocean 

e.  Is proposed work within city limits or planning jurisdiction? 

Yes      No 

f.  If applicable, list the planning jurisdiction or city limit the proposed 
work falls within. 

N/A 

 

4.  Site Description 

a.  Total length of shoreline on the tract (ft.) 

300 ft 

b.  Size of entire tract (sq.ft.) 

1,226,000 

c.  Size of individual lot(s) 

N/A,      ,      ,       
(If many lot sizes, please attach additional page with a list) 

d.  Approximate elevation of tract above NHW (normal high water) or 
NWL (normal water level) 

3'               NHW or NWL 

e.  Vegetation on tract 

Brackish marsh, smooth cordgrass, maritime shrub thicket, salt/shrub grassland, maritime grassland, black needlerush, 
reed stands, beach, dunes and disturbed wetland and upland vegetation. 

f.  Man-made features and uses now on tract 

Existing NC-12, utility lines, recreation. 

g.  Identify and describe the existing land uses adjacent to the proposed project site.   

Recreational (federal Seashore and Refuge lands), open space, open water and water foul impoundments. 

h.  How does local government zone the tract? 

Unzoned 
 

i.  Is the proposed project consistent with the applicable zoning? 

(Attach zoning compliance certificate, if applicable) 

Yes   No NA 

j.  Is the proposed activity part of an urban waterfront redevelopment proposal? Yes   No    

k.  Has a professional archaeological assessment been done for the tract?  If yes, attach a copy. 
 

If yes, by whom? 

Yes   No   NA 

 

NCDOT 

l.  Is the proposed project located in a National Registered Historic District or does it involve a 
National Register listed or eligible property? 

Yes   No   NA 
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m.  (i)  Are there wetlands on the site? 
 

(ii) Are there coastal wetlands on the site? 
 

(iii) If yes to either (i) or (ii) above, has a delineation been conducted? 
 (Attach documentation, if available) 

Yes   No    
 

Yes   No 
 

Yes   No 

n.  Describe existing wastewater treatment facilities.   

N/A 

o.  Describe existing drinking water supply source.   

N/A 

p.  Describe existing storm water management or treatment systems. 

Grass swales and Rip rap pads at the pipe ends 

 

5. Activities and Impacts 

a.  Will the project be for commercial, public, or private use?  Commercial     Public/Government     

Private/Community 

b.  Give a brief description of purpose, use, and daily operations of the project when complete.  

NCDOT Roadway 

c.  Describe the proposed construction methodology, types of construction equipment to be used during construction, the number of each type 
of equipment and where it is to be stored. 

Work bridge over open water.  Crane and backhoe for pier construction. 

d.  List all development activities you propose. 

Roadway re-alignment and new bridge. 

e.  Are the proposed activities maintenance of an existing project, new work, or both? Both 

f.  What is the approximate total disturbed land area resulting from the proposed project?  207,250                 Sq.Ft  or Acres 

 

g.  Will the proposed project encroach on any public easement, public accessway or other area 
that the public has established use of? 

Yes   No   NA 

h.  Describe location and type of existing and proposed discharges to waters of the state.   

Runoff from paved surface will drain to roadside grass swales. 
Bridge deck will drain using open scuppers.  Bridge is 15'-25' above the ground elevation. 

i.  Will wastewater or stormwater be discharged into a wetland?  
 

 If yes, will this discharged water be of the same salinity as the receiving water?  

Yes   No   NA 
 

Yes   No   NA 

j.  Is there any mitigation proposed? 

If yes, attach a mitigation proposal. 

Yes   No   NA 

 

<Form continues on back> 

http://www.nccoastalmanagement.net/


http://www.nccoastalmanagement.net/


252-808-2808  ::  1-888-4RCOAST  ::  www.nccoastalmanagement.net                                                             revised: 10/26/06 

Form DCM MP-5 

BRIDGES and CULVERTS 
 

Attach this form to Joint Application for CAMA Major Permit, Form DCM MP-1.  Be sure to complete all other sections of the Joint 
Application that relate to this proposed project.  Please include all supplemental information. 

1.  BRIDGES                            This section not applicable 

a. Is the proposed bridge: 

Commercial   Public/Government   Private/Community 

b. Water body to be crossed by bridge: 

Pea Island Breach 

 

c. Type of bridge (construction material): 

Reinforced Concrete 

 

d. Water depth at the proposed crossing at NLW or NWL: 

Approx. 8' (NWL) at breach 

 

e. (i) Will proposed bridge replace an existing bridge?    Yes   No 

If yes,   

(ii) Length of existing bridge:  650' 

(iii) Width of existing bridge:  24' 

(iv) Navigation clearance underneath existing bridge:  15' 

(v) Will all, or a part of, the existing bridge be removed?  

(Explain)  All parts of the existing bridge will be 
removed. 

 

 

f. (i) Will proposed bridge replace an existing culvert?  Yes   No 

If yes,   

(ii) Length of existing culvert:        

(iii) Width of existing culvert:        

(iv) Height of the top of the existing culvert above the NHW or 

NWL:        

(v) Will all, or a part of, the existing culvert be removed?  

(Explain)        

 

 

g. Length of proposed bridge:  11,160' h. Width of proposed bridge:  42'-7" 

i. Will the proposed bridge affect existing water flow?    Yes   No 

If yes, explain:         

 

 

j. Will the proposed bridge affect navigation by reducing or 
increasing the existing navigable opening?                Yes   No 

If yes, explain:   New breach between Pamlico Sound and 
Atlantic Ocean.  Vertical clearance will be increased. 

 

 

k. Navigation clearance underneath proposed bridge:  Approx. 25' l. Have you contacted the U.S. Coast Guard concerning their 
approval?                                                              Yes   No 

If yes, explain:   Advanced approval is anticipated. 

 

 

m. Will the proposed bridge cross wetlands containing no navigable 
waters?                                                                        Yes   No 

If yes, explain:   Coastal wetlands 

 

 

n. Height of proposed bridge above wetlands:  Approx. 15'-25' 

 

2.  CULVERTS                           This section not applicable 

a. Number of culverts proposed:        b. Water body in which the culvert is to be placed:   
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< Form continues on back> 

c. Type of culvert (construction material): 

      

 

d. (i) Will proposed culvert replace an existing bridge? 

                                                                                     Yes   No 

If yes,   

(ii) Length of existing bridge:        

(iii) Width of existing bridge:        

(iv) Navigation clearance underneath existing bridge:        

(v) Will all, or a part of, the existing bridge be removed?  

(Explain)        

 

 

 

e. (i) Will proposed culvert replace an existing culvert? 

                                                                                    Yes   No 

If yes,   

(ii) Length of existing culvert(s):  70' 

(iii) Width of existing culvert(s):  24" 

(iv) Height of the top of the existing culvert above the NHW or 

NWL:  ~3' 

(v) Will all, or a part of, the existing culvert be removed?  

(Explain)  The entire pipe will be removed. 

 

 

 

f. Length of proposed culvert:        g. Width of proposed culvert:        

h. Height of the top of the proposed culvert above the NHW or NWL. 

      

i. Depth of culvert to be buried below existing bottom contour. 

      

j. Will the proposed culvert affect navigation by reducing or 
increasing the existing navigable opening?              Yes   No 

If yes, explain:         

 

 

 

k. Will the proposed culvert affect existing water flow? 

                                                                                    Yes   No 

If yes, explain:         

 

 

 

 

3.  EXCAVATION and FILL                          This section not applicable 

a. (i) Will the placement of the proposed bridge or culvert require any 
excavation below the NHW or NWL?                      Yes   No 

If yes,  

(ii) Avg. length of area to be excavated:        

(iii) Avg. width of area to be excavated:       

(iv) Avg. depth of area to be excavated:        

(v) Amount of material to be excavated in cubic yards:        

b. (i) Will the placement of the proposed bridge or culvert require any 
excavation within coastal wetlands/marsh (CW), submerged 
aquatic vegetation (SAV), shell bottom (SB), or other wetlands 
(WL)?  If any boxes are checked, provide the number of square 
feet affected.  

CW          SAV          SB          

WL          None    

 

(ii) Describe the purpose of the excavation in these areas:   

      

 

 

 

c. (i) Will the placement of the proposed bridge or culvert require any 
high-ground excavation?                                         Yes   No 

If yes,  

(ii) Avg. length of area to be excavated:        

(iii) Avg. width of area to be excavated:       

(iv) Avg. depth of area to be excavated:        

(v) Amount of material to be excavated in cubic yards:        
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d. If the placement of the bridge or culvert involves any excavation, please complete the following: 

(i)  Location of the spoil disposal area:  Jetting spoils will be confined to the 100’ Transportation Easement within the Pea Island 
National Wildlife Refuge, unless the Refuge accepts the material for Refuge use. 

 

(ii) Dimensions of the spoil disposal area:  TBD by contractor, possibly in conjunction with the Refuge.  

(iii) Do you claim title to the disposal area?  Yes   No    (If no, attach a letter granting permission from the owner.) 

(iv) Will the disposal area be available for future maintenance?  Yes   No 

(v) Does the disposal area include any coastal wetlands/marsh (CW), submerged aquatic vegetation (SAVs), other wetlands (WL), or shell 
bottom (SB)?   

CW     SAV     WL   SB    None    

If any boxes are checked, give dimensions if different from (ii) above.        

 

(vi) Does the disposal area include any area below the NHW or NWL?  ?  Yes   No 

If yes, give dimensions if different from (ii) above.        

 

e. (i) Will the placement of the proposed bridge or culvert result in any 
fill (other than excavated material described in Item d above) to 
be placed below NHW or NWL?                              Yes   No 

If yes,  

(ii) Avg. length of area to be filled:  temporary: 855' total 

(iii) Avg. width of area to be filled: temporary: 3' 

(iv) Purpose of fill:  Temporary fill for temporary roadway to 
for shifting to build permanent bridge in transportation 
easment. 

 

 

 

f. (i) Will the placement of the proposed bridge or culvert result in any 
fill (other than excavated material described in Item d above) to 
be placed within coastal wetlands/marsh (CW), submerged 
aquatic vegetation (SAV), shell bottom (SB), or other wetlands 
(WL)?  If any boxes are checked, provide the number of square 
feet affected.  

 CW    14,811 SAV          SB          

  WL    34,412 None    

(ii) Describe the purpose of the excavation in these areas:   

Roadway approach to bridge and bridge piers. 

 

 

 

g. (i) Will the placement of the proposed bridge or culvert result in any 
fill (other than excavated material described in Item d above) to 
be placed on high-ground?    Yes   No 

If yes,  

(ii) Avg. length of area to be filled:  1000' 

(iii) Avg. width of area to be filled: 60' 

(iv) Purpose of fill:  Roadway approaches to bridge 

 

 

 

  

 

4.  GENERAL 

a. Will the proposed project require the relocation of any existing 
utility lines?                                                                  Yes   No 

If yes, explain:  Application has been submitted as a 
CAMA General to authorize the utility impacts. 

 

 

 

If this portion of the proposed project has already received 
approval from local authorities, please attach a copy of the 
approval or certification. 

b. Will the proposed project require the construction of any temporary 
detour structures?                                                       Yes   No 

If yes, explain:        
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After the storm, the house on the dune will be gone.  The other house has a much better chance of survival. 
 

BEFORE YOU BUILD 

Setting Back for Safety:  A Guide to Wise Development Along the Oceanfront 

When you build along the oceanfront, you take a calculated risk.   
Natural forces of water and wind collide with tons of force, even 
on calm days. 
 
Man-made structures cannot be guaranteed to survive the force 
of a hurricane. Long-term erosion (or barrier island migration) 
may take from two to ten feet of the beach each year, and, 
sooner or later, will threaten oceanfront structures.  These are the 
facts of life for oceanfront property owners. 
 
The Coastal Resources Commission (CRC) has adopted rules for 
building along the oceanfront. The rules are intended to avoid an 
unreasonable risk to life and property, and to limit public and 
private losses from storm and long-term erosion. These rules 
lessen but do not eliminate the element of risk in oceanfront 
development. 
 
As you consider building along the oceanfront, the CRC wants 
you to understand the rules and the risks. With this knowledge, 
you can make a more informed decision about where and how to 
build in the coastal area. 
 
The Rules 
When you build along the oceanfront, coastal management rules 
require that the structure be sited to fit safely into the beach 
environment. 
 
Structures along the oceanfront, less than 5,000 square feet in 
size, must be behind the frontal dune, landward of the crest of 
the primary dune, and set back from the first line of stable 
natural vegetation a distance equal to 30 times the annual 
erosion rate (a minimum of 60 feet). The setback calculation 
increases as the size of the structure increases [15A NCAC 
7H.0306(a)(2)]. For example: A structure between 5,000 and 
10,000 square feet would require a setback from the first line of 
stable, natural vegetation  to a distance equal to 60 times the 
annual erosion rate (a minimum of 120 feet). The graduated 
setback continues to increase through structure sizes greater than 
100,000 square feet. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Reasons 
The beachfront is an ever-changing landform.  The beach and 
the dunes are natural “shock absorbers,” taking the beating of the 
wind and waves and protecting the inland areas.  By 
incorporating building setbacks into the regulations, you have a 
good chance of enjoying the full life of the structure.  At first, it 
seems very inviting to build your dream house as close to the 
beach as possible, but in five years you could find the dream has 
become a nightmare as high tides and storm tides threaten your 
investment. 
 
The Exception 
The Coastal Resources Commission recognized that these rules, 
initially passed in June 1979, might prove a hardship for some 
property owners.  Therefore, they established an exception for 
lots that cannot meet the setback requirement.  The exception 
allows buildings in front of the current setback, if the following 
conditions apply: 
 

1) the lot must have been platted as of June 1, 1979, and 
is not capable of being enlarged by combining with 
adjoining land under the same ownership;  

2) development must be constructed as far back on the 
property as possible and in no case less than 60 feet 
landward of the vegetation line;  

3) no development can take place on the frontal dune;  
4) special construction standards on piling depth and 

square footage must be met; and  
5) all other CAMA, state and local regulations must be 

met. 
 
The exception is not available in the Inlet Hazard Area. 
 
To determine eligibility for the exception the Local Permit 
Officer will make these measurements and observations: 
 
_____  required setback from vegetation line 
 
_____  exception setback (maximum feasible) 
 
_____  rear  property line setback 
 
_____ max. allowable square footage on lowest floor 





 

 

 

 

 

 

 

ADJACENT RIPARIAN LANDOWNER STATEMENT 
(Dare County: Construction of Bridge over New Inlet) 

NCDOT TIP B-2500 A        
 
 

General Statutes and Division of Coastal Management Major Development Permit approval 
procedures require that riparian landowners with property adjoining a proposed development in 
an Area of Environmental Concern (AEC) be given thirty (30) days in which to comment on the 
proposed development.  This form allows the adjacent riparian landowner to express either: (1) 
that he objects to the project; or, (2) that he does not object and desires to waive his/her right to 
the 30-day period so that the processing of the application can progress more rapidly.  Of 
course, the adjacent riparian landowner need not sign this form at all if he/she so chooses.  
 
 
 
 
I,                                                     , am an adjacent riparian property owner and am aware of 
the North Carolina Department of Transportation’s plans for constructing a permanent bridge 
over New Inlet in Dare County, North Carolina.  I am further aware that this work will occur in 
one or more Areas of Environmental Concern and therefore will require authorization from the 
Division of Coastal Management in accordance with the Coastal Area Management Act 
(CAMA). 
 
 
                      I have no objection to the project as presently proposed and       
  hereby waive that right of objection as provided in General  Statute 113-229 
 
                      I have objections to the project as presently proposed and my 
                      comments are attached 
 
 
 
 
 
                    
___________________________________________        __________________ 
Signature of Adjacent Riparian Landowner           Date 
 
____________________________ 
Phone Number with Area Code 
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BASELINE INFORMATION 
 

This Wetland Mitigation Plan details the proposed mitigation to be performed by the North 

Carolina Department of Transportation (NCDOT) for wetland impacts associated with the 

NC 12 Replacement of the Herbert C. Bonner Bridge over Oregon Inlet.  Impacts to 

Section 404 jurisdictional wetlands on  Federally owned lands managed by the National 

Park Service (NPS) and by the United States Fish and Wildlife Service (USFWS), within 

the Cape Hatteras National Seashore (the Seashore), will occur during Phase I of the bridge 

replacement. The proposed mitigation will be used to offset impacts for Phase I and for 

future phases as appropriate.  Section 404 jurisdictional wetland impacts associated with 

Phase I of the Selected Alternative will be approximately 0.50 acres, of which 0.02 acres 

are considered CAMA jurisdictional wetlands.  

The NPS worked with NCDOT to identify potential compensatory mitigation sites for the 

anticipated impacts to Section 404 jurisdictional wetlands.  Several mitigation options were 

explored and prioritized. These options are discussed in detail in the Final Environmental 

Impact Statement (FEIS) dated September 17, 2008. 

The NPS identified restoration of high-quality wetland communities designated as 

Significant Natural Heritage Areas (SNHAs) within the NPS property as the highest 

priority mitigation option. Many sites with high-quality or rare natural communities, rare 

species, and special animal habitats have been identified by the NPS and North Carolina 

Heritage Program (NCNHP) as being important for conservation of the State's biodiversity.  

The ecological significance of these areas has been documented through a 1987 Registry 

agreement, as amended, for the protection and management of Significant Natural Heritage 

Areas (SNHAs).   

The NPS has identified the Bodie Island Lighthouse Pond SNHA as one such area (vicinity 

of 35°49'7.07"N, 75°33'48.60"W).  NCDOT field surveys and mapping efforts estimated 

that approximately 50 acres of formerly Spartina-dominated marsh habitat has been 

displaced by the invasion of the exotic plant Phragmites in an area surrounding the Bodie 

Island Lighthouse.  This Draft Wetland Mitigation Plan identifies the proposed work plan 

and performance measures to guide the restoration of the former marsh habitat through 

exotic plant control measures in this area of high management priority within the Seashore. 
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MITIGATION GOALS AND OBJECTIVES 
 

The goal of this proposed mitigation plan is to compensate for unavoidable wetland 

impacts by developing a single proposal that (a) meets the compensation requirements of 

both the Executive Order 11990:  Protection of Wetlands and the USACE Section 404 

permit procedures (33 CFR 320-330); and (b) meets the NPS goal of “no net loss of 

wetlands” on NPS property. As explained in E.O. 11990, a Wetland Statement of Findings 

(SOF) must be prepared if an NPS action has the potential to have adverse impacts on 

wetlands unless the action is “excepted”. A Wetland SOF is being prepared under separate 

cover for the B-2500 bridge replacement project. This mitigation plan is excepted from the 

requirement of a Wetland SOF under Section 4.2.1 (h): Actions designed to restore 

degraded (or completely lost) wetland, stream, riparian, or other aquatic habitats or 

ecological processes. 

 

Compensatory mitigation means the restoration (re-establishment or rehabilitation), 

establishment (creation), enhancement, and/or in certain circumstances preservation of aquatic 

resources for the purposes of offsetting unavoidable adverse impacts which remain after all 

appropriate and practicable avoidance and minimization has been achieved. Restoration should 

generally be the first option considered because the likelihood of success is greater and the 

impacts to potentially ecologically important uplands are reduced compared to establishment, 

and the potential gains in terms of aquatic resource functions are greater, compared to 

enhancement and preservation. 

 

Mitigation options are defined below according to COMPENSATORY MITIGATION 

FOR LOSSES OF AQUATIC RESOURCES, 33 CFR PART 332: 

1. Restoration means the manipulation of the physical, chemical, or biological 

characteristics of a site with the goal of returning natural/historic functions to a former or 

degraded aquatic resource. For the purpose of tracking net gains in aquatic resource area, 

restoration is divided into two categories: re-establishment and rehabilitation.  

a. Re-establishment means the manipulation of the physical, chemical, or biological 

characteristics of a site with the goal of returning natural/historic functions to a 
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former aquatic resource. Re-establishment results in rebuilding a former aquatic 

resource and results in a gain in aquatic resource area and functions.  

b. Rehabilitation means the manipulation of the physical, chemical, or biological 

characteristics of a site with the goal of repairing natural/historic functions to a 

degraded aquatic resource. Rehabilitation results in a gain in aquatic resource 

function, but does not result in a gain in aquatic resource area. 

  

2. Establishment (creation) means the manipulation of the physical, chemical, or biological 

characteristics present to develop an aquatic resource that did not previously exist at an 

upland site. Establishment results in a gain in aquatic resource area and functions. 

3. Enhancement means the manipulation of the physical, chemical, or biological 

characteristics of an aquatic resource to heighten, intensify, or improve a specific aquatic 

resource function(s). Enhancement results in the gain of selected aquatic resource 

function(s), but may also lead to a decline in other aquatic resource function(s). 

Enhancement does not result in a gain in aquatic resource area. 

4. Preservation means the removal of a threat to, or preventing the decline of, aquatic 

resources by an action in or near those aquatic resources. This term includes activities 

commonly associated with the protection and maintenance of aquatic resources through 

the implementation of appropriate legal and physical mechanisms. Preservation does not 

result in a gain of aquatic resource area or functions. 

 

MITIGATION OBJECTIVES 
 

The proposed on-site mitigation, defined as restoration above, provides for the 

rehabilitation of the integrity of natural resources, native vegetation mosaic, and habitat 

values at the Bodie Island Lighthouse Pond. In a December 2010 meeting with NCDOT, 

the NPS identified this site as a high management priority within the Seashore.  

Examples of high management priority areas are areas that have been jointly identified by 

NPS and the North Carolina Natural Heritage Program (NCNHP) and are Registered 

Significant Natural Heritage Areas (SNHAs).  Registration of SNHAs means that the NPS 

and NCNHP have signed a Registry agreement that documents their joint interest and 
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commitment to protect the integrity of natural resources within a particular area.  The 1987 

Registry agreement states that the NPS will: 

 

….refrain from making or permitting changes that negatively affect the natural 

values for which [these areas were] registered….Specifically, the National Park 

Service agrees to manage and maintain the designated natural areas for the 

perpetuation and protection of their primary biological resources.  In some cases, 

manipulation—by burning, mowing, cutting, control of exotic species, managed 

water levels, or placement of dredged materials—may be appropriate to control 

natural vegetational succession and maintain habitats for rare or special-interest 

species…A monitoring program will be maintained for endangered and threatened 

species of animals and plants. 

 

Each SNHA profile includes specific management action recommendations. The following 

management goals in this plan are based on those identified in national invasive species 

guidance, including the National Invasive Species Management Plan (National Invasive 

Species Council, 2008).  Each goal has a set of related management objectives, which are 

statements of purpose that describe what must be accomplished for the plan to be 

considered a success in the Seashore.  Adaptive management, an integral part of this plan, 

is a process that allows for decision making in spite of uncertainty, with an aim to reduce 

uncertainty over time via system monitoring.  This process allows resource objectives to be 

met while information is gathered and lessons are learned, in hopes of continually 

improving future management.   

 

Independent of the specific project location, the following goals and management 

objectives are applicable to exotic plant control efforts within the Seashore:  

 

Goal 1:  Inventory – Initiate a comprehensive and systematic exotic plant inventory 

to establish a baseline from which to measure progress. 

 Management Objectives: 
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o Document the abundance and distribution of exotic plants in the target 

areas 

o Provide a foundation for prioritizing threats and for carrying out 

management planning efforts 

o Provide a foundation for the development of short- and long-term 

programmatic plans 

Goal 2:  Treatment – Treat exotic plant populations that pose the greatest threat to 

park resources. 

 Management Objectives: 

o Use the most effective and appropriate tool, or combination of tools, to 

eradicate or reduce the impact of exotic plants 

o Reduce the impact of exotic plants on sites of cultural, scenic, and high 

ecological value, including habitat for special status species 

o Restore ecosystems and key ecological processes that have been affected 

by invasive species to meet desired future conditions 

o Integrate ecological restoration practices in exotic plant control 

treatments to guard against reinfestation 

o Minimize secondary impacts from control efforts 

o Protect human health and safety of persons potentially affected by the 

exotic plant control treatments 

Goal 3:  Monitoring – Ensure that the exotic plant control program is regularly 

monitored and improved, environmentally safe, and supported by science and 

research. 

 Management Objectives: 

o Monitor and evaluate the overall program effectiveness to inform 

management regarding whether the program is of sufficient scope to 

meet program goals 

o Monitor and evaluate the effectiveness of control techniques by species 

and adapt as necessary, based on results 

o Monitor effects on native plant communities, based on results, adapt 

control techniques 
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o Identify vectors of spread to determine ways of preventing new species 

and populations from becoming established in targeted areas 

o Promote research in the park upon which to base future management 

decisions 

Goal 4:  Educate, Outreach, and Research – Educate, inform, consult, and 

collaborate with stakeholders (e.g., NPS and other government agencies, 

organizations, concessioners, visitors, partners, private property owners, and 

gateway communities) to share information and address exotic plant issues. 

 Management Objectives: 

o Continue developing partnerships to encourage participation in the 

management of exotic plants throughout the Outer Banks region 

o Expand collaborative efforts among park neighbors, park partners, 

gateway communities, and the public to share methods of preventing and 

controlling the spread of exotic plants 

o Ensure that interested parties are well-informed about the timing and 

locations of upcoming exotic plant control treatments 

o Educate and inform park visitors on exotic plants 

o Provide stewardship opportunities for the public 

o Continue to support and develop exotic plant research 

 

AFFECTED WETLANDS AND MITIGATION  
 

INTENDED COMPENSATION CONTRIBUTION 

 

The proposed construction of B-2500 will permanently impact 0.50 acre of jurisdictional 

wetlands, which includes 0.01 acre CAMA jurisdictional wetlands.   

 

Individual impact sites and acres are summarized in the wetland impact sheet included in the 

permit application. Specific community descriptions and wetland types are described in 

detail in the Final Environmental Impact Statement dated September 2008.  
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ONSITE MITIGATION 

 

To date, the NPS has identified the rehabilitation of approximately 50 acres of wetland 

within the Bodie Island Lighthouse Pond SNHA as the highest priority site for the 

proposed on-site mitigation for wetland impacts.  The NPS and NCNHP identified control 

of exotic plant species is essential to prevent the degradation or loss of function of this 

SNHA. 

 

 

Bodie Island Ligthouse Pond SNHA (Site Id #1134) 

The Bodie Island Lighthouse Pond is located on the Oregon Inlet 7.5 USGS topographic 

quad map, approximately 3 miles north of Oregon Inlet.  It is the largest pond in the 

Seashore, measuring nearly one mile long and 0.4 mile wide.  This fresh to slightly 

brackish pond is likely not a natural body of water.  It was probably created by a waterfowl 

hunt club by placing a dam on a small outlet stream to the Pamlico Sound.  However, the 

history of the pond is poorly known, and it predates the designation of the Cape Hatteras 

National Seashore. 

 

Today, the Lighthouse Pond is primarily used for nature study.  Large numbers of 

birdwatchers and sightseers visit the pond each year, accessing the Pond area on a recently 

upgraded (now handicap-accessible) wildlife viewing platform. Hunting and fishing are 

prohibited. 

 

The site was described by the NCNHP as having significance due to its outstanding 

collection of water birds, with several rare plant and animal species.  Historically, the pond 

was bordered by a diverse, though somewhat narrow, border of fresh-brackish marsh.  

Several rare plants occurred in the marsh. The Lighthouse Pond is habitat for very large 

numbers of waterbirds, making it one of the best bird watching sites in North Carolina 

(Buchanan 2009).  For most of the year, thousands of waterbirds forage in the mud and 

shallow water at the pond.  Several species of waterfowl nest in the vegetation at the edge 

of the pond, including black duck, gadwall, and blue-winged teal.  During the warmer 
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months a large variety of shorebirds, herons, egrets, and ibises forage at the pond.  Several 

uncommon shorebird species occur annually, including Hudsonian godwit and Wilson’s 

phalarope.  From early autumn into spring, the pond is often covered with waterfowl 

including tundra swans, Canada geese, and snow geese. Peregrine falcons pass through the 

area in fall migration, and one or two individuals are often present in the vicinity of the 

pond in fall or winter. 

The following lists the special status species of plants and animals known to occur in the 

vicinity of the pond: 

 Black-necked stilt (Himantopus mexicanus), State Significantly Rare 

 Peregrine falcon (Falco peregrinus), State Endangered 

 Black rail (Laterallus jamaicensis), State Species of Concern 

 Saltmarsh spikerush (Eleocharis halophila), State Threatened 

 Beaked spikerush (Eleocharis rostellata), State Threatened 

 Olney's three-square (Schoenoplectus americanus), State Watch List 

The 1987 Registry agreement includes specific management and protection 

recommendations for the Bodie Island Lighthouse Pond SNHA.  The site will continue to 

be a visitor destination within the Seashore, for birdwatchers and lighthouse tourists alike.  

However, the NPS is presently neither managing the water level for the benefit of the bird 

populations nor is the NPS presently monitoring or managing infestations of exotic plant 

species, with a specific emphasis on Phragmites australis. 

The European genotype of the common reed (P. australis) occurs in large bands around the 

edge of the pond; this is an exotic species which is now abundant in habitats once occupied 

by the genotype native to the United States.  Population decline and local extinctions of the 

native genotypes may be a result of competitive displacement by the exotic genotype 

and/or anthropogenic disturbance.  Approximately 900 acres of marsh are infested by the 

exotic P. australis throughout the entire Seashore. In 2008, the NPS originally estimated 

and mapped approximately 35 acres of marsh infested by the exotic P. australis within the 

Bodie Island Lighthouse Pond SNHA. In 2011, NCDOT in coordination with NPS mapped 

51.73 acres of phragmites within the marsh at Bodie Island Lighthouse pond.  

 

http://nhpweb.enr.state.nc.us/search/makeCountyMap.php?sciName=Himantopus%20mexicanus
http://nhpweb.enr.state.nc.us/search/makeCountyMap.php?sciName=Falco%20peregrinus
http://nhpweb.enr.state.nc.us/search/makeCountyMap.php?sciName=Eleocharis%20halophila
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EFFECTS OF PHRAGMITES INVASION OF COASTAL MARSHES 

 

Phragmites australis is a tall perennial grass which can attain heights of up to 4.5 m 

(USACE 2005), significantly greater than that of native marsh species, such as Spartina 

alterniflora, Spartina patens, Juncus roemarianus, and Typha latifolia.  Although it is a 

prolific seed producer, Phragmites most often spreads locally through vigorous growth of 

rhizomes and stolons, which can grow up to 2 m per year (Batterson and Hall 1984).   

Phragmites can eventually sustain stem densities of up to 300 culms per square meter 

through development of a dense root mat (Hara et al. 1993).  In addition to vigorous 

biomass growth, Phragmites is also reported to release the allelopathic chemical gallic acid 

into the soil, which inhibits the establishment and growth of other marsh species (Rudrappa 

et al. 2007).  As a result of these physiological characteristics, Phragmites, once 

established, frequently develops dense, monospecific colonies over extensive areas and can 

exclude shorter native marsh species (USACE 2005).  The Virginia Department of 

Conservation and Recreation (2009) reported that aggressive Phragmites colonies 

threatened the habitat of 29 rare plant species in Virginia. 

 

The effect of Phragmites invasion on communities of associated wildlife has been most 

pronounced with respect to birds.  While the observed effect on populations of native fish, 

benthic infauna, aquatic invertebrates, and decapod crustaceans has been variable (Posey et 

al. 2003, Hanson et al. 2002, Able and Hagan 2000, Fell et al. 1998), the shift in habitat 

from native low marsh vegetation to monotypic stands of Phragmites has demonstrated a 

more consistent effect on bird populations.  In a study of marsh birds in Connecticut, it  was 

demonstrated that there were fewer species present in Phragmites-dominated stands than in 

native short-grass marshes, particularly among rare bird species (Benoit and Askins 1999).  

The authors concluded that the dense, montypic stands of Phragmites reduce the structural 

habitat heterogeneity and plant diversity needed by many species.  In addition, the height 

and density of the thick Phragmites stems may physically exclude waterfowl and wading 

birds from the marsh interior, or substantially reduce hunting efficiency, rendering these 

sites unproductive.  Similarly, Bontje (1987) found increased bird richness in restored 

cordgrass marshes compared with reference Phragmites, and Paxton (2007) reported that 
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avian marsh species in Virginia rarely utilized stands of Phragmites.  Phragmites has been 

reported to negatively affect the habitat of 22 rare animal species including 13 birds in the 

state of Virginia (VDCR 2009).   

 

Some researchers have suggested that changes in vegetation growth form and structure 

between native marsh grasses and invasive Phragmites may affect soil and hydrology 

characteristics of wetland sites.  Phragmites colonies typically have fewer but significantly 

larger stems than native species, which may affect water flow through the marsh,  sediment 

deposition rates and processes, detrital production and accumulation rates, sediment 

organic content, and nutrient cycling (Meyerson et al. 2000, Talley and Levin 2001, Rooth 

and Stevenson 2000, Windham 2001, Leonard et al. 2002).  Windham and Lathrop (1999) 

stated that Phragmites stands may increase detritus accumulation over time, and thus, may 

elevate the substrate surface and smooth surface microtopography.  Such gradual 

aggredation of the substrate surface may ultimately eliminate surface hydrology features 

relevant to aquatic species.  Phragmites stands have demonstrated significantly greater 

rates of internal nitrogen cycling (both immobilization and mineralization) as compared to 

stands of native Spartina patens (Windham and Ehrenfeld 2003).  Phragmites sequestered 

more nitrogen in live biomass and detritus compared to Spartina patens, but simultaneously 

stimulated microbial nitrogen mineralization at an equivalent rate, potentially affecting 

total nitrogen pools within the wetland along with pathways of nitrogen export.  Similarly, 

Findlay et al. (2003) demonstrated that the ability of wetlands to serve as a nitrogen sink 

was reduced when former Phragmites stands were restored to a more diverse plant 

community. 

 

TREATMENT OPTIONS 

 

Throughout the United States and Europe, a full suite and combination of physical and 

chemical techniques have been tested experimentally in laboratory and field conditions to 

gain insight into the control and eradication of exotic P. australis.  Experimental control 

efforts have varying degrees of success, and no singular effective technique has been 

identified as the best approach to managing P. australis infestations. Physical controls 
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tested include manual and mechanical means of inducing stress (e.g., shading, drowning, 

mowing, burning), alteration of site hydrology (e.g., filling ditches, creating ditches, 

creating ponds), and excavation of root systems. 

 

Minchinton and Bertness (2003) demonstrated that alteration of vegetation adjacent to 

P. australis plots and nutrient pulses each resulted in increased density, height, and 

biomass of P. australis shoots.  The combination of these treatments also resulted in an 

increase in the distance that shoots expanded and their reproductive output.  Thus, limiting  

disturbance of native vegetation and reducing nutrient loading are critical to preventing the 

spread of existing P. australis infestations. 

   

Chemical controls include herbicide application, typically in combination with some form 

of physical control for well-established infestations in large areas.  Chemical control of 

P. australis has been achieved most frequently with a foliar application of imazapyr or 

glyphosate, a non-selective herbicide, applied in July to mid-September. (Mozdzer et al, 

2008) Herbicide application followed by burning has shown to be relatively effective and 

may stimulate the native plant community recovery (Boone et al, 1987) 

 

The NPS has completed an Environmental Assessment for the Outer Banks Group Fire 

Management Plan (2001) and a Finding of No Significant Impact (FONSI) was received 

(2002) to allow the Seashore to use prescribed burning to manage hazardous fuel loads .  

The Seashore conducted a prescribed burn in early 2012.  

 

PROPOSED MITIGATION 

 

The NCDOT proposes to restore of approximately 50 acres of phragmites dominated 

wetland within the Bodie Island Lighthouse Pond SNHA by rehabilitation to its former 

function as a brackish marsh. NCDOT proposes a 5:1 ratio for this onsite wetland 

restoration to offset wetland impacts associated with Phase I of B-2500. Remaining assets 

on the site must have regulatory agency approval prior to use as mitigation on other 

projects. 
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WORK PLAN 

Goal 1:  Inventory 

The NPS identified that control of exotic plant infestation in the Bodie Island SNHAs is the 

highest priority site for the proposed mitigation for wetland impacts resulting from the 

bridge replacement project.. In 2008, the NPS preliminarily estimated and mapped 

approximately 35 acres infested by the exotic P. australis within this SNHA. In 2011, 

NCDOT mapped 51.73 acres based on field surveys and photogrammetric analysis as 

shown in Figure 1 below. 

 

Prior to site treatment, fixed photo points and vegetation survey plots and will be 

established within the marsh area. Photo points will be established near the edges of 

phragmites stands. Fourteen (14) 1 square-meter plots will be randomly located within the 

surveyed phragmites stands outlined in yellow on Figure 1 below. Additional plots will be 

located outside the phragmites stands as control plots. Vegetation plots will be inventoried 

for % aerial coverage of phragmites within each plot. Native vegetation will also be 

recorded.  

Figure 1
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Goal 2:  Treatment  

The use of herbicide treatment(s) (initial and spot treatments) is recommended as the 

primary control method and the first step toward effective control. After the initial 

herbicide treatment, one or more follow-up methods at each site will be required.  

 

NCDOT and NPS treatment plan follows procedures established in A Guide to the Control and 

Management of Invasive Phragmites,2
nd

 Edition published by the Michigan Department of 

Natural Resources in cooperation with several other state and federal agencies. The 

guide presents a compilation of techniques, based on four years of research and more than ten 

years of land managers' on-the-ground experience, to control the nonnative variety of 

phragmites. 

 

NCDOT will follow the Guide’s specific recommendations of Approach 2 management strategy 

for large, dense stands of phragmites on a wet site: 

 

1. Treat phragmites stands with Imazapyr and Glyphosate herbicides in mid-summer or 

late summer. Wait at least two weeks to allow plant exposure. 

2. If needed, conduct the prescribed fire in the year following herbicide treatment 

either in winter (January until prior to spring green-up) or during the summer. 

3. Check site the following growing season for phragmites regrowth and spot -treat 

with herbicide if needed. 

 

ADAPTIVE MANAGEMENT 

 

Controlling Phragmites infestations has proven to be a challenging and unpredictable 

undertaking for resource managers and landowners across the country.  Therefore, adaptive 

management is crucial for this wetland restoration project to be successful.  Adaptive 

management is a process that allows for decision making in spite of uncertainty, with an aim to 

reduce uncertainty over time via system monitoring.  Our goal is that NCDOT and NPS 

Resource Management (RM) staff at CAHA keeps open communication throughout the duration 

of the mitigation project in order to achieve success. The following outline is proposed for the 
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duration of the monitoring period to allow for annual adjustment in the treatment plan based on 

success criteria. 

 

 January-March, annually 

o Prepare and submit NPS Pesticide Use Proposal (PUP) must be submitted by 

NPS on annual basis, requesting authorization to apply specific herbicide. 

o NPS will notify NCDOT of authorization to apply herbicides via PUP 

approval from the NPS Southeast Regional Office. 

o NPS authorizes herbicides on individual basis; therefore, there shall be no 

substitution of herbicide without written authorization via PUP approval. 

o Submit copy of current NC Certified Applicator License(s) must be 

submitted to NPS annually and prior to application of herbicide  

 

 March-June, annually 

o Identify areas aerial treatment proposed to occur 

 Initial aerial treatment area includes the entire band of marsh around 

the Lighthouse pond (except where spot treatment preferred) 

 Subsequent aerial treatment areas will be determined by annual 

evaluation 

o Identify areas spot treatment proposed to occur   

 Initial spot treatment areas include areas in close proximity of listed 

species as identified by field surveys and areas in close proximity to 

visitor use as identified by NPS 

 Subsequent spot treatment areas will be determined by annual 

evaluation 

o Evaluate recover of target species 

 Identify areas not on target to meet success criteria for recover of 

target species (bare areas) 

 Determine if supplemental planting is appropriate 
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 Mid Summer through mid-November, annually 

o Conduct aerial or spot application of aquatic herbicide in identified areas  

o Herbicide must be stored, handled, applied, and disposed of by a NC 

Certified Applicator in accordance with the label and MSDS 

o NC Certified Applicator must be on-site when herbicides are being applied 

o NC Certified Applicator is accountable for any and all individuals working 

under Applicator’s License 

o Daily Pesticide Use Log must be maintained by applicator 

 

 By December 31, annually 

o Pesticide Use Log must be submitted to NPS  

o Monitoring report must be submitted to NPS and agencies 

AVOIDANCE MEASURES 

 

In order to minimize adverse impacts to the resources at Bodie Island Lighthouse Pond, 

several mitigation measures must be put in place for proposed activities.  These include, 

but are not limited to: 

 Avoid impacts of herbicides to rare plants: 

o Physical cover for individual stems 

o Establish buffer zones around sizeable populations of rare plants 

o Minimize drift by applying herbicides with proper technique and under proper 

conditions through contract specifications. Table 1 below relates droplet size and 

expected drift. 

 

Accuflow nozzles allow the user to customize the orifice size to accommodate different 

spray jobs. Each nozzle has an array of 32 needle outlets in a circular configuration. The 

system operates with 20 psi boom pressure and under 5 psi nozzle pressure. This 

boom/nozzle combination produces droplet sizes of 1000 - 1500 microns, depending on 

which orifice used. 
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Table 1: Influence of droplet size on distance of drift. (Klingman, Potts, Akesson, Yates)  

Droplet diameter Type of Droplet Time Required Lateral distance 

(microns)         to fall 10 feet   droplets travel  

         in a 3 mph wind  

----------------------------------------------------------------------------------------------------- 

 5      Fog       66 minutes     3 miles 

20      Very fine spray  4.2 minutes  1,100 feet 

100      Fine spray      10 seconds     44 feet 

240      Medium spray  6 seconds     28 feet 

400      Coarse spray      2 seconds     8.5 feet 

1,000      Fine rain      1 second     4.7 feet 

------------------------------------------------------------------------------------------------------  

 Avoid impacts to wetland soils/hydrology: 

o Use aerial application for initial treatments 

o Convert to backpack application after control established 

 

 Avoid impacts to water quality: 

o Use herbicides that are safe for application in standing water 

o Prevent spills of contaminants from entering water bodies or wetlands 

 

 Avoid impacts to visitor experience: 

o Perform herbicide application and prescribed burns when visitor use in the area is 

as minimal as possible (CAHA staff will provide preferred timeline) 

o Inform public of activities through posting signs, press releases, etc. 

 

 Actions must be consistent with NC Coastal Area Management Act 

 

 Prescribed burn actions must be consistent with Minimum Impact Suppression 

Tactics (MIST) practices and follow an approved burn plan 
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Goal 3:  Monitoring  

 

Monitoring the results of Phragmites control treatments provides critical information that 

will allow NPS and NCDOT to assess the efficacy of their actions at the site.  NCDOT will be 

responsible for all monitoring activities, including coordination with NPS and NHP.   

 Fixed photo points will be established across the site at edges or boundaries of 

phragmites stands.  

 Fourteen (14) 1 square-meter plots will be randomly located within the surveyed 

phragmites stands as shown on Figure 1. This density is less than recommended in 

the NMFS guidelines but data will be supplemented by aerial photo interpretation. 

Three (3) additional plots will be located outside the phragmites stands as control 

plots.  

 The vegetation component of the wetland site will be deemed successful if the following 

criteria are met: 

o After the first year treatment, the total aerial coverage of dense phragmites stands 

decreases from the current 50 acres mapped as shown on Figure 1. This will be 

reported in the Spring of the following year.  

o This trend of decreased aerial coverage of mapped phragmites will continue each 

treatment year. 

o At the end of the final monitoring year, the total aerial coverage of dense 

phragmites stands will be 10 acres or less with stems less than three feet tall.  

 Annual reports will be prepared and distributed at the end of each treatment year.  

 Subsequent year treatment areas and type of treatment (aerial or spot) will be mapped and 

reported in the Spring of each year.  

 

Goal 4:  Educate, Outreach, and Research 

 

The project will provide an educational opportunity for NPS by incorporating invasive species 

issues into the interpretive programs provided to visitors.  According to NPS, the goal of these 

programs “is to provide memorable and meaningful learning and recreational experiences, foster 
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development of a personal stewardship ethic, and broaden public support for preserving park 

resources. Such programs will be successful when they forge emotional and intellectual 

connections among park resources, visitors, the community, and park management”.  Visitors 

may learn how to identify phragmites, the cause and effects of invasive species in our state’s 

natural communities and how they can help to prevent the spread of invasive species.  NCDOT 

will continue to coordinate with NPS to notify all stakeholders and potential visitors when 

treatment will take place.  Additionally, as large stands of phragmites die-off, it will be important 

to provide the visitors an explanation of what may temporarily appear as destructive, is actually 

crucial to restoring the natural community.  To this end, NCDOT will explore installing 

interpretive signage with NPS near the lighthouse illustrating the needs and goals of the 

restoration process. 

 

An adaptive management plan will provide a valuable site specific opportunity for the NCDOT, 

NPS and other stakeholders to learn and understand the best methods of treatment and how the 

natural community responds.  This information will help provide an effective method of 

treatment to ensure the long-term success of phragmites control that may also be applied to other 

areas of the Seashore and surrounding coastal areas.  Specific details regarding methods, rates 

and timing of pesticide application, prescribed burns and effectiveness will be recorded and 

available to the public and stakeholders. 

 

SITE PROTECTION AND MAINTENANCE 

 

The site is located completely on National Park Service land and is afforded long-term protection 

under federal laws and maintained under NPS regulations. 

 

FINANCIAL ASSURANCES 

 

NCDOT is held by permit conditions associated with B-2500 to complete the mitigation 

and monitoring plan for this site.  NCDOT has established funds for each project and 

within each Division to monitor the mitigation site. 
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PROJECT COMMITMENTS 

 

NCDOT will work with NPS to solicit grant funding for long term management of the site 

by NPS. NCDOT has coordinated with the Division and utility personnel to minimize 

encroachment of phragmites from outside the site along the eastern boundary.  Dominion 

Power and NCDOT Division Roadside Environmental Unit have agreed to discontinue 

mowing of phragmites stands within the utility easement and along the roadway adjacent to 

the Bodie Island Lighthouse pond. Vegetation management in these areas will be achieved 

through herbicide treatment. 
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Appendix A: Material Safety Data Sheets 

Habitat – Imazapyr 

Rodeo – Glyphosate 
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Existing Edge of Pavement

Existing Curb

Proposed Slope Stakes Cut

Proposed Slope Stakes Fill

Existing Metal Guardrail

Existing Cable Guiderail

Proposed Guardrail

Equality Symbol

Pavement Removal

Baseline Control Point

RIGHT OF WAY:

Existing Right of Way Marker

Existing Right of Way Line

h

Existing Control of Access

Proposed Control of Access

Proposed Right of Way Line

C

F

Existing Easement Line

Proposed Temporary Construction Easement

Proposed Temporary Drainage Easement

Proposed Permanent Drainage Easement

Proposed Permanent Utility Easement

HYDROLOGY:

Stream or Body of Water

Hydro, Pool or Reservoir

Flow Arrow

Disappearing Stream

Spring

;

z

v

W

K
Proposed Lateral, Tail, Head Ditch

False Sump

Proposed Cable Guiderail

MAJOR:

Bridge, Tunnel or Box Culvert

Bridge Wing Wall, Head Wall and End Wall

MINOR:

Head and End Wall

Pipe Culvert

Footbridge

Paved Ditch Gutter

UTILITIES:

ROADS AND RELATED FEATURES:

Existing Power Pole

Proposed Power Pole

P

U/G Power Cable Hand Hole

Power Manhole

Power Line Tower

Power Transformer

Existing Joint Use Pole

Proposed Joint Use Pole

Existing Telephone Pole

Proposed Telephone Pole

Telephone Manhole

Telephone Booth

Telephone Pedestal

U/G Telephone Cable Hand Hole

R

}

T

p

Q

l

e

]

/

b

H-Frame Pole O O

POWER:

TELEPHONE:

Telephone Cell Tower

Recorded U/G Power Line

Recorded U/G Telephone Cable

Designated U/G Telephone Cable (S.U.E.*)

Recorded U/G Telephone Conduit

Designated U/G Telephone Conduit (S.U.E.*)

Recorded U/G Fiber Optics Cable

WATER:

Water Manhole

Water Meter

Water Valve

Water Hydrant

Recorded U/G Water Line

4

I

H

a

TV:

TV Satellite Dish

TV Pedestal

TV Tower

U/G TV Cable Hand Hole

Recorded U/G TV Cable

Recorded U/G Fiber Optic Cable

Designated U/G Fiber Optic Cable (S.U.E.*)

r

|

I
]

GAS:

Gas Valve

Gas Meter

Recorded U/G Gas Line

n

c

SANITARY SEWER:

Sanitary Sewer Manhole

Sanitary Sewer Cleanout

U/G Sanitary Sewer Line

Recorded SS Forced Main Line

Designated SS Forced Main Line (S.U.E.*)

d

o

A/G Water

Above Ground Gas Line
A/G Gas

Above Ground Water Line

Above Ground Sanitary Sewer A/G Sanitary Sewer

MISCELLANEOUS:

Utility Pole O
F

S
3

Utility Pole with Base

Utility Located Object

Utility Traffic Signal Box

Utility Unknown U/G Line

?

CONC

CONC WW

v

v
Drainage Box: Catch Basin, DI or JB

Storm Sewer

Storm Sewer Manhole m

U/G Tank; Water, Gas, Oil

A/G Tank; Water, Gas, Oil

BOUNDARIES AND PROPERTY:

State Line

County Line

Township Line

City Line

Reservation Line

Property Line

Existing Iron Pin

Property Corner

Property Monument

Existing Fence Line

Proposed Woven Wire Fence

Proposed Chain Link Fence

Proposed Barbed Wire Fence

g

F

123

Existing Wetland Boundary

Proposed Wetland Boundary

Existing Endangered Animal Boundary

Existing Endangered Plant Boundary

BUILDINGS AND OTHER CULTURE:

Area Outline

Gas Pump Vent or U/G Tank Cap

Church

School

Dam

Sign

Small Mine

Well

V

M

W
W

S

x

Foundation

S

Building

y

y

VEGETATION:

Single Tree X

Y

Vineyard

Single Shrub

Hedge

Woods Line

Orchard

Vineyard

RAILROADS:

Standard Gauge

RR Signal Milepost

Switch

RR Abandoned

RR Dismantled

S

FLOW

Designated U/G Power Line (S.U.E.*)

Designated U/G Fiber Optics Cable (S.U.E.*)

Designated U/G Water Line (S.U.E.*)

Designated U/G TV Cable (S.U.E.*)

Designated U/G Gas Line (S.U.E.*)

U/G Test Hole (S.U.E.*)

WLB

EIP

B

ECM

CONC HW

CB

CSX TRANSPORTATION

MILEPOST 35

SWITCH

Cemetery

EXISTING STRUCTURES:

Parcel / Sequence Number

E

AATUR

End of Information E.O.I.

Abandoned According to Utility Records

WLB

EAB

EPB

R
W

R
W

R
W

C
A

E

TDE

PDE

PUE

S

P

P

T

T

TC

TC

T FO

T FO

W

W

TV

TV

TV FO

TV FO

G

G

SS

FSS

FSS

?UTL

Jurisdictional Stream JS

Buffer Zone 1

Buffer Zone 2

BZ 1

BZ 2

Wetland

Proposed Permanent Easement with

Iron Pin and Cap Marker

Proposed Temporary Utility Easement

  Iron Pin and Cap Marker

Proposed Right of Way Line with

  Concrete or Granite Marker

Proposed Right of Way Line with

DUEProposed Permanent Drainage /  Utility Easement

AUEProposed Aerial Utility Easement

CRProposed Curb Ramp

CONVENTIONAL  PLAN SHEET SYMBOLS

Underground Storage Tank, Approx. Loc.

Geoenvironmental Boring

UST

Known Soil Contamination: Area or Site

Potential Soil Contamination: Area or Site

*S.U.E. = Subsurface Utility Engineering

Note: Not to Scale
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PAVEMENT DESIGN

CL

8' 8'

POINT

GRADE

TYPICAL SECTION #2

12' 12'

08. 08.

GRADE TO THIS LINE

C1

AN AVERAGE RATE OF 168 LBS. PER SQ.YD. IN EACH OF TWO LAYERS.

PROP. APPROX. 3" ASPHALT CONCRETE SURFACE COURSE TYPE S9.5B, AT

C3
IN LAYERS NOT LESS THAN 1.5" IN DEPTH OR GREATER THAN 2" IN DEPTH.

AN AVERAGE RATE OF 112 LBS. PER SQ.YD. PER 1" DEPTH TO BE PLACED

PROP. VAR. DEPTH ASPHALT CONCRETE SURFACE COURSE, TYPE S9.5B, AT

E1 AN AVERAGE RATE OF 456 LBS. PER SQ.YD. 

PROP. APPROX. 4" ASPHALT CONCRETE BASE COURSE TYPE B25.0B, AT

E2

E3
IN LAYERS NOT LESS THAN 3" OR GREATER THAN 5.5" IN DEPTH.

AN AVERAGE RATE OF 114 LBS. PER SQ.YD. PER 1" DEPTH TO BE PLACED

PROP. VAR. DEPTH ASPHALT CONCRETE BASE COURSE, TYPE B25.OB, AT

T EARTH MATERIAL

U EXISTING PAVEMENT

W

PAVEMENT SCHEDULE

T

C2

E2
T

PROPOSED NC 12

.025 .025 .025 .025

CL

8' 8'

POINT

GRADE

TYPICAL SECTION #1

4' PS 4' PS

12' 12'

08. 08.

TU
T

PROPOSED NC 12

.025 .025

W

E2 E2

30' EXIST. ROADWAY

C2 C2

GRADE TO THIS LINE GRADE TO THIS LINE

VARIABLE DEPTH ASPHALT (SEE WEDGING DETAIL THIS SHEET)

NOTES:

1.  USE WEDGING DETAIL #1
*

*

 ALL PAVEMENT SLOPES 1:1 UNLESS NOTED OTHERWISE

WEDGING DETAIL #2

CL CL

POINT

GRADE

EXIST NC 12

VARIABLE

E3
C3

DETOUR

E3

C3

  

C3E3

U

WEDGING DETAIL #1

CLEXIST NC 12

U

C2

AN AVERAGE RATE OF 570 LBS. PER SQ.YD. 

PROP. APPROX. 5" ASPHALT CONCRETE BASE COURSE TYPE B25.0B, AT

AN AVERAGE RATE OF 224 LBS. PER SQ.YD.

PROP. APPROX. 2" ASPHALT CONCRETE SURFACE COURSE TYPE S9.5B, AT

8" 8"

8"

3" MIN.

3" MIN.3" MIN.

R SHOULDER BERM GUTTER

CL

POINT

GRADE

TYPICAL SECTION #3

12' 12'

GRADE TO THIS LINE

C2

E2

PROPOSED NC 12

.025 .025 .025

5.67' PS

EXISTING GROUND

3'

R

.025

T

3:1
 MAX

3:1
 MAX

3:1 MAX

3:1 MAX

3:1 MAX

11' W/ GR 11' W/ GR

VARIES VARIES

8"

PS PS

4' - 8' 4' - 8'

EXISTING GROUND

EXISTING GROUND

EXISTING GROUND

EXISTING GROUND

E3

-L- STA. 3202+50.66 TO STA. 3203+55.04

-L- STA. 3086+92.67 TO STA. 3087+25.91

B-2500A

C2
C2

C2

C2

5.67' PS

E3T

3:1
 MAX

EXISTING GROUND

3'

R

-L- STA. 3203+55.04 TO STA. 3204+46.89

-L- STA. 3083+22.63 TO STA. 3086+92.67

-L- STA. 3204+46.89 TO STA. 3207+37.00

-L- STA. 3076+40.00 TO STA. 3083+22.63

0'-10' VARIES

0'-10' VARIES

.025

.025

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655
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PAVEMENT DESIGN

2-A

8'

POINT

GRADE

CL

12'12'

GRADE TO THIS LINE

E2

C2

PROPOSED NC 12

.025 .025 .025 .025

(EACH SIDE)

WITH MOMENT SLAB

CONC. BARRIER RAIL

 ALL PAVEMENT SLOPES 1:1 UNLESS NOTED OTHERWISE

C1

C2

E1

E2

E3

T EARTH MATERIAL

U EXISTING PAVEMENT

W

2" S9.5B

VAR. S9.5B

4" B25.0B

5" B25.0B

VAR. B25.0B

WEDGING

C3

3" S9.5B

8"

8' 8'

POINT

GRADE

CL

TYPICAL SECTION #5

20'

12' 12'

20'

PROPOSED NC 12 BRIDGE

2 BAR METAL RAIL

42'-7" OUT TO OUT

.025 .025.025 .025

8' 8'

CL

20'

12' 12'

20'

PROPOSED NC 12CLEXIST NC 12

11'

31'19'50'
ROW ROW

42'-7" OUT TO OUT

.025 .025 .025 .025

TYPICAL SECTION #6

2'

U

4'

4'

CLTEMP. DETOUR

10'10'

GRADE TO THIS LINE

C1

.025

1' PS

3'

.025

C3 W

POINT

GRADE

NOTES:

1.  USE WEDGING DETAIL #2
*

*

POINT

GRADET

4'

8'

10'

TEMP. BARRIER

SLOTTED

R SHOULDER BERM GUTTER

RETAINING WALL

RETAINING WALL

TYPICAL SECTION #4

E16"

EXISTING GROUND

EXISTING GROUND

EXISTING GROUND

2'10'

WEDGING VARIES VARIES

0' - 7'

C1

E1 T

.025

6"

-L- STA. 3200+60.00 (END BRIDGE) TO STA. 3202+50.00

-L- STA. 3087+50.00 TO STA. 3089+00.00 (BEGIN BRIDGE)

WIDENING

PAVEMENT/

TEMP.

PARTIAL TYPICAL #6A

(SEE CROSS-SECTIONS)

STATION RANGE VARIES

4'

8'

4'

CLTEMP. DETOUR

10'

.025

POINT

GRADE

C1

E1
TEMP. BARRIER

SLOTTED

U

WEDGING VARIES

C3 W
*

6"

CLEXIST NC 12

1:1
TO STA. 3200+60.00 (END BRIDGE)

-L- STA. 3089+00.00 (BEGIN BRIDGE) 

.025

-DET- STA. 3119+50.00 TO STA. 3148+00.00

-DET- STA. 3078+12.67 TO STA. 3115+00.00

B-2500A

8'

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS
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PAVEMENT DESIGN

2-B

 ALL PAVEMENT SLOPES 1:1 UNLESS NOTED OTHERWISE

TYPICAL SECTION #8

8' 8'

CL

20'

12' 12'

20'

PROPOSED NC 12CLEXIST NC 12

11'

31'19'50'
ROW ROW

U

42'-7" OUT TO OUT

.025 .025 .025 .025

POINT

GRADE

C1

C2

E1

E2

E3

T EARTH MATERIAL

U EXISTING PAVEMENT

W

2" S9.5B

VAR. S9.5B

4" B25.0B

5" B25.0B

VAR. B25.0B

WEDGING

C3

3" S9.5B

R SHOULDER BERM GUTTER

3:1 MAX

4'

4'

CLTEMP. DETOUR

TYPICAL SECTION #7

8' 8'

CL

20'

12' 12'

20'

10' 11'11'10'

PROPOSED NC 12CLEXIST NC 12

11'

31'19'50'
ROW ROW

GRADE TO THIS LINE

U

C1

E1

42'-7" OUT TO OUT

.025 .025

.025 .025

.025 .025

1' PS

08.

3'

POINT

GRADE

POINT

GRADE

4'4'8'

4'

T
TEMP. BARRIER

SLOTTED

6"

EXISTING GROUND 3:1
 MAX

0' - 10'

VARIES

2'10'10'2'

.025

C1

E1
T

6"

4'

4'

CLTEMP. DETOUR

10'10'

GRADE TO THIS LINE

C1

E1

.025 .025

1' PS

08.

3'

POINT

GRADE

8'

4'

T
TEMP. BARRIER

SLOTTED

6"

EXISTING GROUND 3:1
3:1
 MAX 3:1

5' MIN

VARIES

WIDENING

PAVEMENT/

TEMP.

-DET- STA. 3185+09.32 TO STA. 3193+00.00

-DET- STA. 3148+00.00 TO STA. 3157+01.57

-DET- STA. 3115+00.00 TO STA. 3119+50.00

-DET- STA. 3193+00.00 TO STA. 3213+87.65

B-2500A

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655



ROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

8
/
11
/
2
0
13

PAVEMENT DESIGN

2-C

 ALL PAVEMENT SLOPES 1:1 UNLESS NOTED OTHERWISE

8'8'

POINT

GRADE

20'

12'12'

20'

50'
ROWROW

EXIST NC 12CLCLPROPOSED NC 12

25' MIN. 25' MAX.

42'-7" OUT TO OUT

.025 .025 .025 .025

6'

3'

4' 11'11' 11' 11'

TEMP. DETOURCL

EXIST NC 12CL

2'

GRADE TO THIS LINE

TYPICAL SECTION #9

C1

E1U

.025 .025

2'

5' +/-

POINT

GRADE

3'

6'

TEMP. BARRIER

SLOTTED

T

4'

C1

C2

E1

E2

E3

T EARTH MATERIAL

U EXISTING PAVEMENT

W

2" S9.5B

VAR. S9.5B

4" B25.0B

5" B25.0B

VAR. B25.0B

WEDGING

C3

3" S9.5B

R SHOULDER BERM GUTTER

6"

r
:\
r
o
a
d

w
a
y
\p
r
o
j
\s

h
t\

N
C
12

P
E

A
_

R
D

Y
_
T

Y
P
.d

g
n

3'

CL

6' 6'

2'2'

14'

POINT

GRADE

2' 2'

3:1
 MAX

3:1 MAX EXISTING GROUND

TYPICAL SECTION #11

C1

E1

T T

TEMP. BARRIER

SLOTTED
6"

TEMP. BARRIER

SLOTTED
GRADE TO THIS LINE

X1 /   X2 /   X5 /   X6

VARIES *

NOTES:*

  SEE DETOUR PLANS FOR DETAILS.

  FOR CURVES TO THE LEFT.

  IN OPPOSITE DIRECTION

1.  VARIABLE SUPER ROTATES

NOTES:*

  SEE DETOUR PLANS FOR DETAILS.

  FOR CURVES TO THE RIGHT.

  IN OPPOSITE DIRECTION

1.  VARIABLE SUPER ROTATES

-DET- STA. 3157+01.57 TO STA. 3161+57.54 (-X1- & -X5-)

-DET- STA. 3179+58.32 TO STA. 3185+09.32  (-X2- & -X6-)

(ANCHORED)

TEMP. BARRIER

SLOTTED

SPACING, 6" O.D.

W/ HOLES @ 20' 

SHORING

-DET- STA. 3161+57.54 TO STA. 3179+58.32

3'

CL

6'6'

2' 2'

14'

POINT

GRADE

2' 2'

EXISTING GROUND3:1
 MAX

EXISTING GROUND

3:1 MAX EXISTING GROUND

TYPICAL SECTION #10

GRADE TO THIS LINE

C1

E1

T T

TEMP. BARRIER

SLOTTED
TEMP. BARRIER

SLOTTED

6"

DET /   X3 /   X4

VARIES *

-DET- STA. 3157+01.57 TO STA. 3161+57.54 (-X3-)

-DET- STA. 3179+58.32 TO STA. 3185+09.32 (-X4-)

AND SUPER ELEVATION

RELATIONSHIP OF CROSSOVERS

SEE DETOUR DETAILS FOR

B-2500A

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655



30' BST

18" CMP

 UNITED STATES OF AMERICA

 UNITED STATES OF AMERICA

10
0
.0

0
'

10
0
.0

0
'

EXIST R/W

EXIST R/W

EXIST R/W

EXIST R/W

50' POWER LINE EASEMENT

50' POWER LINE EASEMENT

0
2
. .0
4

0
4
. .0
3

.0
2
5

0
3
.

+
14
.7

5

TYP.

21.3'

21.3'

+
2
0
.7

1

TYP.

.0
2
5

3
0
8
0

3
0
8
5

P
C
 
S
ta
.  
3
0
8
1+

0
7
.6

5

P
C

C
 
S
ta
.  
3
0
8
3

+
4
9
.1
1

P
T
 

S
ta
.  
3
0
8
4
+
9
1.
3
5

-DET- CURVE DATA

PI Sta 3082+28.53

D

L = 241.46'

T = 120.88'

R = 2,000.00'

RUNOFF = 85.20'

e = 4.0%

PI Sta 3084+20.23

D

L = 142.24'

T = 71.12'

R = 6,534.00'

e = 2.5%

RUNOFF = 53.25'

10
'
10
'

-L-

-DET-

NC 12

10
'
10
'

-DET- POT Sta.  3075+66.74 =

-DET- Sta.  3082+00.00,  14.00' RT

IAU

TEMP.  CONCRETE BARRIER

1'
 P

S

8
' 
P

S

BEGIN DETOUR CONSTRUCTION

-L- PC Sta.  3075+69.74

-DET- POT STA. 3076+53.31

BEGIN TEMP.  CONCRETE BARRIER
2D01

12
"

EST. 5 SY GEOTEXTILE

EST. 1 TN

CLASS A RIP RAP

END OF PIPE

PLACE AROUND INLET

EST. 5 SY GEOTEXTILE

EST. 1 TN

CLASS A RIP RAP

3) REMOVE AFTER DETOUR IS DECOMISSIONED

2) MAINTAIN WHILE DETOUR IS IN OPERATION

1) INSTALL AFTER EXIST. ROAD IS DECOMISSIONED

NOTES:

41.76' & 46.77'

+00.00

49.58' & 54.58'

+00.00

63.40'

+00.00

78.00'

+64.00

82.00'

+30.00

55.50'

+38.00

50.42

+00.00

49.62

+30.00

81.00

+80.00
82.00

+50.00

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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2-D

SEE SHEET 4 FOR PLAN

NAD 83     CORS96

B-2500A

BEGIN GRADE

ELEV = 2.83'

-DET- STA.  3079+44.56

(+)0.3425%

PI = 3082+92.00

EL = 4.02'

(+)0.3425% (-)0.3114%

VC = 170'

K = 260

PI = 3085+20.00

EL = 3.31'

(-)0.3114% (+)1.4964%

VC = 208'

K = 115

EXISTING GROUND

PROPOSED GRADE

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655
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30' BST

T

 UNITED STATES OF AMERICA

 UNITED STATES OF AMERICA

10
0
.0

0
'

10
0
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0
'

EXIST R/W

EXIST R/W

EXIST R/W

EXIST R/W

50' POWER LINE EASEMENT

50' POWER LINE EASEMENT

.0
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3
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3
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'
10
'

10
'
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'

-DET-

-L-

NC 12

TEMP.  CONCRETE BARRIER
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8
' 
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S

1'
 P

S
8
' 
P

S

79.00'

+00.00

 33.74' & 38.74'

 +50.00

74.22'

+00.00

74.00'

+22.00

74.00'

+32.00

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEET 5 FOR PLAN

NAD 83     CORS96

B-2500A

THIS SHEET

MATCHLINE

T
H
IS
 S

H
E

E
T

M
A

T
C

H
L
IN

E
 

N
A

D
 
8
3
 
 
 
 
 

C
O

R
S
9
6

PI = 3088+00.00

EL = 7.50'

(+)1.4964% (-)1.1429%

VC = 306'

K = 116

PI = 3090+80.00

EL = 4.30'

(-)1.1429% (-)0.1381%

VC = 170'

K = 169

PI = 3095+00.00

EL = 3.72'

(-)0.1381% (+)0.7090%

VC = 170'

K = 201

PI = 3097+99.00

EL = 5.84'

(+)0.7090% (-)1.0647%

VC = 204'

K = 115

PI = 3100+00.00

EL = 3.70'

(-)1.0647%

VC = 194'

K = 115

EXISTING GROUND

PROPOSED GRADE

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655

840.00'

+22.00

840.00'

+32.00
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30' BST

 UNITED STATES OF AMERICA

 UNITED STATES OF AMERICA
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'
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50' POWER LINE EASEMENT 50' POWER LINE EASEMENT
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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEET 6 FOR PLAN

NAD 83     CORS96

B-2500A

(+)0.6250%

EXISTING GROUND

PROPOSED GRADE

PI = 3102+00.00

EL = 4.95'

(-)0.6235%

VC = 170'
K = 136

PI = 3103+70.00

EL = 3.89'

(-)0.2750%

VC = 170'
K = 488

PI = 3106+50.00

EL = 3.12'

(-)0.2750% (+)0.2129%

VC = 120'
K = 246

PI = 3109+60.00

EL = 3.78'

(+)0.2129% (-)0.3250%

VC = 170'
K = 316

PI = 3112+00.00

EL = 3.00'

(-)0.3250% (-)0.2857%

VC = 170'
K = 4327

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655
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30' BST

 UNITED STATES OF AMERICA
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50' POWER LINE EASEMENT
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-DET- CURVE DATA

PI Sta 3116+09.71

D

L = 606.29'

T = 303.55'

R = 4,777.00'

e = 2.5%

RUNOFF = 53.25'
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'
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-DET-

NC 12

TEMP.  CONCRETE BARRIER

1'
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8
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1'
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S

2G01

12
"

INLET END OF PIPE

PLACE AROUND

EST. 5 SY GEOTEXTILE

EST. 1 TN

CLASS A RIP RAP

EST. 5 SY GEOTEXTILE

EST. 1 TN

CLASS A RIP RAP

3) REMOVE AFTER DETOUR IS DECOMISSIONED

2) MAINTAIN WHILE DETOUR IS IN OPERATION

1) INSTALL AFTER EXIST. ROAD IS DECOMISSIONED

NOTES:

74.00'

+06.13

74.00'

+19.07

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER
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SHEET NO.PROJECT REFERENCE NO.
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SEE SHEET 7 FOR PLAN

NAD 83     CORS96

B-2500A

EXISTING GROUND

PROPOSED GRADE

PI = 3114+80.00

EL = 2.20'

(-)0.2857% (+)0.8393%

VC = 170'

K = 151

PI = 3117+60.00

EL = 4.55'

(+)0.8393% (-)0.7708%

VC = 186'
K = 116

PI = 3120+00.00

EL = 2.70'

VC = 186'
K = 116

PI = 3121+78.00

EL = 4.17'

(+)0.8258% (-)0.1608%

VC = 170'
K = 172

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655
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30' BST
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+28.00

HYDRAULICSROADWAY DESIGN
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SEE SHEET 8 FOR PLAN

NAD 83     CORS96

B-2500A

EXISTING GROUND

PROPOSED GRADE

PI = 3127+50.00

EL = 3.25'

(-)0.1608%

VC = 170'

K = 595

PI = 3129+50.00

EL = 3.50'

(+)0.1250% (-)0.0933%

VC = 170'
K = 779

PI = 3132+50.00

EL = 3.22'

(-)0.0933% (+)0.1055%

VC = 170'
K = 855

PI = 3138+00.00

EL = 3.80'

(+)0.1055% (+)0.0873%

VC = 170'
K = 9383

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655
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30' BST
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-DET- CURVE DATA

PI Sta 3152+67.46

D

L = 867.98'

T = 437.42'

R = 2,832.00'

RUNOFF = 85.20'

e = 4.0%

TEMP.  CONCRETE BARRIER
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S
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8
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2I01

12
"

EST. 5 SY GEOTEXTILE

EST. 1 TN

CLASS A RIP RAP
END OF PIPE

PLACE AROUND INLET

EST. 5 SY GEOTEXTILE

EST. 1 TN

CLASS A RIP RAP

3) REMOVE AFTER DETOUR IS DECOMISSIONED

2) MAINTAIN WHILE DETOUR IS IN OPERATION

1) INSTALL AFTER EXIST. ROAD IS DECOMISSIONED

NOTES:

74.00'

+36.62

170.00

+40.00

74.00

+42.50
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SEE SHEET 9 FOR PLAN

NAD 83     CORS96

B-2500A

PI = 3142+44.00

EL = 4.34'

(+)0.1581% (+)0.1674%

VC = 170'

K = 18275

PI = 3144+59.00

EL = 4.70'

(+)0.1674% (+)0.4712%

VC = 170'

K = 560

PI = 3146+50.00

EL = 5.60'

(+)0.4712% (-)0.6000%

VC = 170'

K = 159

PI = 3150+50.00

EL = 3.20'

(-)0.6000% (+)1.1667%

VC = 204'

K = 115

EXISTING GROUND

PROPOSED GRADE

PI = 3140+29.00

EL = 4.00'

(+)0.0873% (+)0.1581%

VC = 170'
K = 2401

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655
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30' BST

BST

CURB CURB

BST

BST

H
H

SPLICE BOX

FIBER OPTICS

2 ROWS OF SANDBAGS

2 ROWS OF SANDBAGS

 UNITED STATES OF AMERICA

 UNITED STATES OF AMERICA
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0
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0
'
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0
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'

EXIST R/W

EXIST R/W

EXIST R/W

EXIST R/W

50' POWER LINE EASEMENT

50' POWER LINE EASEMENT
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-DET- CURVE DATA

PI Sta 3152+67.46

D

L = 867.98'

T = 437.42'

R = 2,832.00'

RUNOFF = 85.20'

e = 4.0%

PI Sta 3159+66.56

D

L = 130.11'

T = 66.56'

R = 250.00'

RUNOFF = 62.92'

e = 4.0%

PI Sta 3160+95.24

D

L = 127.43'

T = 65.13'

R = 250.00'

RUNOFF = 62.92'

e = 4.0%

PI Sta 3164+05.24

D

L = 494.45'

T = 247.71'

R = 3,241.00'

RUNOFF = 39.33'

e = 2.5%

11
'

11
'

10
'
10
'

-DET-

-DET-

-L-

-L-

NC 12

NC 12

11
'

TEMP.  CONCRETE BARRIER

TEMP.  CONCRETE BARRIER1'
 P

S

8
' 
P

S

6
' 
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S

PC Sta.  3157+01.57
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-X1- CURVE DATA

RUNOFF = 62.92'

e = 4.0%

PI Sta 3157+68.03

D

L = 129.91'

T = 66.46'

R = 250.00'

RUNOFF = 62.92'

e = 4.0%

PI Sta 3158+97.93

D

L = 129.91'

T = 66.45'

R = 250.00'

RUNOFF = 39.33'

e = 2.5%

PI Sta 3161+40.11

D

L = 34.75'

T = 17.37'

R = 3,241.00'

-X1-

4
' 
P

S
 
 

WATER FILLED BARRIER

-DET- Sta.  3157+79.03,  6.00' RT

BEGIN WATER FILLED BARRIER

-DET- Sta.  3160+82.72,  6.00' RT

END WATER FILLED BARRIER

IAU

-DET- Sta.  3160+93.02,  14.00' LT

BEGIN TEMP.  CONCRETE BARRIER

TEMP.  SHORING (SEE TMP)

2J01

12
"

END OF PIPE

PLACE AROUND INLET

EST. 5 SY GEOTEXTILE

EST. 1 TN

CLASS A RIP RAP

EST. 5 SY GEOTEXTILE

EST. 1 TN

CLASS A RIP RAP

3) REMOVE AFTER DETOUR IS DECOMISSIONED

2) MAINTAIN WHILE DETOUR IS IN OPERATION

1) INSTALL AFTER EXIST. ROAD IS DECOMISSIONED

NOTES:

72.93' & 77.94'

+00.00

74.00'

+20.56

55.37'

+31.6936.95' & 41.96'

+05.00

62.48' & 67.49'

+00.00

54.51'

+36.70

44.62' & 49.63'

+50.00

170.00

+19.00

31.01

+28.35

170.00

+90.00

31.00

+90.00

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEET 10 FOR PLAN

SEE SHEET 2-O FOR -X1- PROFILE

LOCATIONS TO DETERMINE ACTUAL SHORING HEIGHTS.

SURVEY EXISTING GROUND ELEVATIONS IN THE VICINITY OF SHORING

BEFORE BEGINNING TEMPORARY SHORING DESIGN OR CONSTRUCTION,

NAD 83     CORS96

B-2500A

PI = 3153+50.00

EL = 6.70'

(+)1.1667% (-)1.1630%

VC = 268'

K = 115

PI = 3156+20.00

EL = 3.56'

(-)1.1630% (+)0.4976%

VC = 192'

K = 116

PI = 3160+30.00

EL = 5.60'

(+)0.4976% (-)0.7115%

VC = 170'

K = 141

PI = 3162+83.00

EL = 3.80'

(-)0.7115% (-)0.0595%

VC = 170'

K = 261

EXISTING GROUND

PROPOSED GRADE

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655
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30' BST

SOIL

SOIL

S
O
IL

MTLMTL

MTL

MTL

2 ROWS OF SANDBAGS

2 ROWS OF SANDBAGS

STEEL SHEET PILING

STEEL SHEET PILING

RIP RAP

RIP RAP

MTL CHECKER PLATE

 UNITED STATES OF AMERICA

 UNITED STATES OF AMERICA
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0
.0

0
'

10
0
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0
'

EXIST R/
W

EXIST R/W

EXIST R/W

EXIST R/
W

50' POWER LINE EASEMENT

50'
 POWER L

INE E
ASEMENT
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4

PI Sta 3167+22.57

D

L = 140.90'

T = 70.58'

R = 950.00'

RUNOFF = 47.19'

e = 3.0%

PI Sta 3168+61.99

D

L = 136.84'

T = 69.09'

R = 400.00'

RUNOFF = 62.92'

e = 4.0%

PI Sta 3176+62.23

D

L = 114.21'

T = 57.50'

R = 400.00'

RUNOFF = 62.92'

e = 4.0%

11
'

11
'

11
'

11
'

-DET-

NC 12

-DET- CURVE DATA

PI Sta 3164+05.24

D

L = 494.45'

T = 247.71'

R = 3,241.00'

RUNOFF = 39.33'

e = 2.5%

PI Sta 3178+10.07

D

L = 182.03'

T = 91.12'

R = 1,500.00'

RUNOFF = 39.33'

e = 2.5%

-DET- Sta.  3169+35.90,  14.00' LT & RT

-DET- Sta.  3176+01.28,  14.00' LT & RT

TEMP.  CONCRETE BARRIER

TEMP.  CONCRETE BARRIER

6
' 
P

S

6
' 
P

S

NEW INLET

NEW INLET

-L-

4
' 
P

S
 

END TEMP.  CONCRETE BARRIER

BEGIN TEMP.  CONCRETE BARRIER

(SEE TMP)

SHORING

TEMP.

TEMP.  SHORING (SEE TMP)

TEMP.  SHORING (SEE TMP)

TEMP.  SHORING (SEE TMP)

TEMP.  SHORING (SEE TMP)

SUMMARY)

(SEE SHEET 3-C FOR GUARDRAIL

END -L- STA.  3178+73

BEGIN -L- STA.  3176+01 AND

REMOVE 281' EXISTING GUARDRAIL

SUMMARY)

(SEE SHEET 3-C FOR GUARDRAIL

END -DET- STA.  3169+36 LT

BEGIN -DET- STA.  3166+58 LT

REMOVE 287' EXISTING GUARDRAIL

SUMMARY)

(SEE SHEET 3-C FOR GUARDRAIL

END -DET- STA.  3169+36 RT

BEGIN -DET- STA.  3166+52 RT

REMOVE 282' EXISTING GUARDRAIL

SUMMARY)

(SEE SHEET 3-C FOR GUARDRAIL

END -DET- STA.  3178+84 RT

BEGIN -DET- STA.  3176+01 RT

REMOVE 281' EXISTING GUARDRAIL

4
' 
P

S

75.41

+50.00

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER
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SHEET NO.PROJECT REFERENCE NO.
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SEE SHEET 11 FOR PLAN

LOCATIONS TO DETERMINE ACTUAL SHORING HEIGHTS.

SURVEY EXISTING GROUND ELEVATIONS IN THE VICINITY OF SHORING

BEFORE BEGINNING TEMPORARY SHORING DESIGN OR CONSTRUCTION,

NAD 83     CORS96

B-2500A

PI = 3165+35.00

EL = 3.65'

(-)0.0595%

(+)0.5576%

VC = 170'

K = 275

PI = 3168+03.00

EL = 5.15'

(+)0.5597% (+)3.0
052%

VC = 100'

K = 41

PI = 3169+35.77

EL = 9.14'

PI = 3175+99.61

EL = 9.14'

(-)2.9523%

PI = 3177+50.00

EL = 4.70'

(-)2.9523% (-)0.1333%

VC = 100'

K = 35

EXIST BRIDGE

EXISTING GROUND

PROPOSED GRADE

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655

C
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C
C
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F
C



30' BST

S
O
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MTL

MTL

H
H SPLICE BOX

FIBER OPTICS2 ROWS OF SANDBAGS

2 ROWS OF SANDBAGS

GATE

 UNITED STATES OF AMERICA

 UNITED STATES OF AMERICA
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0

-DET- CURVE DATA

PI Sta 3178+10.07

D

L = 182.03'

T = 91.12'

R = 1,500.00'

RUNOFF = 39.33'

e = 2.5%

PI Sta 3180+24.82

D

L = 129.98'

T = 66.49'

R = 250.00'

RUNOFF = 62.92'

e = 4.0%

PI Sta 3181+53.90

D

L = 128.30'

T = 65.60'

R = 250.00'

RUNOFF = 62.92'

e = 4.0%

PI Sta 3185+80.79

D

L = 724.40'

T = 364.19'

R = 2,832.00'

RUNOFF = 85.20'

e = 4.0%

11
'

11
'

-DET-

-L-

NC 12

10
'

10
'

-DET- Sta.  3180+25.44,  14.00' LT

IAU

TEMP.  CONCRETE BARRIER

6
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P

S

8
' 
P

S

-X2-

-DET-

P
R
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S
ta
.  3

18
3
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-X2- CURVE DATA
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3
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5
+
13
.9

3

PI Sta 3183+22.26

D

L = 147.61'

T = 76.02'

R = 250.00'

RUNOFF = 62.92'

e = 4.0%

PI Sta 3184+55.07

D

L = 120.09'

T = 61.23'

R = 250.00'

RUNOFF = 62.92'

e = 4.0%

14
'

6
' 
P

S

-DET-

4
' 
P

S
 

 
 
1'
 P

S

WATER FILLED BARRIER

BEGIN WATER FILLED BARRIER

-DET- Sta.  3180+35.17,  6.00' RT

-DET- Sta.  3184+35.14,  6.00' RT

END WATER FILLED BARRIER

BARRIER

CONCRETE

TEMP.

END TEMP.  CONCRETE BARRIER

R
=
25
'

R=25'

14.2
5'

20'

OPEN FOR ACCESS

GRADE AREA TO REMAIN

REMOVE AND RESET GATE

TEMP.  SHORING (SEE TMP)

2L01

12
"

END OF PIPE

PLACE AROUND INLET

EST. 5 SY GEOTEXTLE

EST. 1 TN

CLASS A RIP RAP

EST. 5 SY GEOTEXTLE

EST. 1 TN

CLASS A RIP RAP

3) REMOVE AFTER DETOUR IS DECOMISSIONED

2) MAINTAIN WHILE DETOUR IS IN OPERATION

1) INSTALL AFTER EXIST. ROAD IS DECOMISSIONED

NOTES:

42.78' & 47.78'

+50.00

70.19'

+53.13 

50.09'

+19.67

42.22'

+90.00

60.02'

+25.00

65.48'

+00.00

68.83'

+75.00

71.27'

+50.00
81.00'

+04.00

144.00'

+00.00

74.00'

+00.00

149.00'

+35.00

83.00'

+00.00

82.00'

+46.00

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEET 12 FOR PLAN

-DET-

SEE SHEET 2-P FOR -X2- PROFILE

LOCATIONS TO DETERMINE ACTUAL SHORING HEIGHTS.

SURVEY EXISTING GROUND ELEVATIONS IN THE VICINITY OF SHORING

BEFORE BEGINNING TEMPORARY SHORING DESIGN OR CONSTRUCTION,

NAD 83     CORS96

B-2500A

PI = 3179+00.00

EL = 4.50'

(-)0.1333%

(+)1.0303%

VC = 100'

K = 86

PI = 3180+65.00

EL = 6.20'

(+)1.0303% (-)0.6500%

VC = 170'

K = 101 PROPOSED GRADE

PI = 3182+65.00

EL = 4.90'

(-)0.6500%

VC = 170'
K = 179

PI = 3184+59.00

EL = 5.48'

(+)0.2990% (-)0.4412%

VC = 170'
K = 239

PI = 3186+73.00

EL = 4.60'

(-)0.4112%
(-)0.0920%

VC = 234'

K = 733

DO NOT USE FOR CONSTRUCTION
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50' POWER LINE EASEMENT
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-L-

-DET-

NC 12

-DET- CURVE DATA

PI Sta 3204+79.61

D

L = 321.07'

T = 160.55'

R = 11,493.00'

RUNOFF = 53.25'

e = 2.5%

TEMP.  CONCRETE BARRIER

1'
 P

S
8
' 
P

S 8
' 
P

S
 

1'
 P

S

END OF PIPE

PLACE AROUND INLET

EST. 5 SY GEOTEXTLE

EST. 1 TN

CLASS A RIP RAP

EST. 5 SY GEOTEXTLE

EST. 1 TN

CLASS A RIP RAP

12
"

2M01

3) REMOVE AFTER DETOUR IS DECOMISSIONED

2) MAINTAIN WHILE DETOUR IS IN OPERATION

1) INSTALL AFTER EXIST. ROAD IS DECOMISSIONED

NOTES:

67.52'

+56.10

32.92' & 37.93'

+50.00

39.11' & 44.12'

+80.00
42.30'

+49.86
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SEE SHEET 13 FOR PLAN

NAD 83     CORS96

B-2500A

PI = 3197+30.00

EL = 4.00'

(+)0.0000% (+)0.0588%

VC = 170'

K = 2890

PI = 3199+00.00

EL = 4.10'

(+)0.0588% (-)0.0400%

VC = 170'

K = 1720

PI = 3204+00.00

EL = 3.90'

(-)0.0400%

VC = 170'

K = 218

EXISTING GROUND

PROPOSED GRADE

PI = 3193+25.00

EL = 4.00'

(-)0.0920% (+)0.0000%

VC = 176'

K = 1913

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655
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-DET- CURVE DATA

PI Sta 3204+79.61

D

L = 321.07'

T = 160.55'

R = 11,493.00'

RUNOFF = 53.25'

e = 2.5%

PI Sta 3207+27.30

D

L = 174.21'

T = 87.16'

R = 2,000.00'

RUNOFF = 85.20'

e = 4.0%

PI Sta 3212+81.27

D

L = 932.39'

T = 466.92'

R = 6,800.00'

RUNOFF = 53.25'

e = 2.5%

PI Sta 3221+24.35

D

L = 754.97'

T = 377.62'

R = 11,460.00'

RUNOFF = 53.25'

e = 2.5%

10
'
10
'

-L-

NC 12

10
'
10
'

-DET-

-DET- Sta.  3207+15.00,  14.00' RT

IAU

TEMP.  CONCRETE BARRIER

8
' 
P

S

END DETOUR CONSTRUCTION

-DET- POC STA. 3215+10.98

-DET- PCC Sta.  3217+46.73 =

-L- POC Sta.  3217+78.27

 
1'
 P

S

END TEMP.  CONCRETE BARRIER

59.94' & 64.94'

+00.00

49.95'

+00.00

59.78'

+75.00
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SEE SHEET 14 FOR PLAN

NAD 83     CORS96

B-2500A

END GRADE

ELEV = 4.49'

-DET- STA.  3211+31.22

(+)0.7407%

PI = 3206+70.00

EL = 5.90'

(+)0.7407% (-)0.5714%

VC = 170'

K = 130

PI = 3209+50.00

EL = 4.30'

(-)0.5714% (+)0.1048%

VC = 170'

K = 251

(+)0.1048%

PI = 3204+00.00

EL = 3.90'

VC = 170'

K = 218

EXISTING GROUND

PROPOSED GRADE

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS
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30' BST

30' BST

BST

CURB CURB
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SOIL
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SPLICE BOX

FIBER OPTICS

2 ROWS OF SANDBAGS

2 ROWS OF SANDBAGS

2 ROWS OF SANDBAGS

2 ROWS OF SANDBAGS

STEEL SHEET PILING

STEEL SHEET PILING

RIP RAP

RIP RAP
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RUNOFF = 62.92'

e = 4.0%

PI Sta 3157+68.03

D

L = 129.91'

T = 66.46'

R = 250.00'

RUNOFF = 62.92'

e = 4.0%

PI Sta 3158+97.93

D

L = 129.91'

T = 66.45'

R = 250.00'

RUNOFF = 39.33'

e = 2.5%

PI Sta 3161+40.11

D

L = 34.75'

T = 17.37'

R = 3,241.00'

e = 4.0%

PI Sta 3161+29.70

D

L = 37.01'

T = 18.51'

R = 3,307.00'

RUNOFF = 62.92' RUNOFF = 62.92'

e = 4.0%

PI Sta 3162+03.42

D

L = 105.80'

T = 55.21'

R = 150.00'

RUNOFF = 62.92'

e = 4.0%

PI Sta 3163+04.38

D

L = 97.19'

T = 50.37'

R = 150.00'

-X1-

-DET-

-DET-WATER FILLED BARRIER

TEMP.  CONCRETE BARRIER

TEMP.  CONCRETE BARRIER

BEGIN WATER FILLED BARRIER

-X3- Sta.  3163+00.52,  14.00' LT

BEGIN TEMP.  CONCRETE BARRIER

END WATER FILLED BARRIER

-X3- Sta.  3162+93.32,  6.00' RT

-X1- Sta.  3157+78.42,  6.00' LT

(SEE TMP)

TEMP.  SHORING

(SEE TMP)

TEMP.  SHORING

(SEE TMP)

TEMP. SHORING

PC Sta.  3157+01.57

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655
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B-2500A

PI = 3158+80.00

EL = 5.29'

(+)0.7406% (-)0.5222%

VC = 80'

K = 63
PI = 3160+00.00

EL = 4.66'

VC = 80'

K = 56

PI = 3160+80.00

EL = 5.39'

(+)0.9032% (-)0.9000%

VC = 80'

K = 44

BEGIN GRADE

ELEV = 3.97'

-X1- STA.  3157+01.57

ELEV = 4.69'

-X1- STA.  3161+57.48

END GRADE

PROPOSED GRADE

EXISTING GROUND

PI = 3159+90.00

EL = 5.90'

(+)1.0556% (-)3.0000%

VC = 75'

K = 18

PI = 3160+80.00

EL = 3.20'

VC = 100'

K = 26

PI = 3162+40.00

EL = 4.60'

(+)0.8750% (-)0.7464%

VC = 120'

K = 74

PROPOSED GRADEEXISTING GROUND

BEGIN GRADE

ELEV = 3.77'

-X3- STA.  3163+51.20

END GRADE

ELEV = 4.95'

-X3- STA.  3159+00.00
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30' BST

MTL

MTL
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MTL

H
H SPLICE BOX

FIBER OPTICS2 ROWS OF SANDBAGS

2 ROWS OF SANDBAGS

MTL CHECKER PLATE
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-X2- CURVE DATA

PI Sta 3183+22.26

D

L = 147.61'

T = 76.02'

R = 250.00'

RUNOFF = 62.92'

e = 4.0%

PI Sta 3184+55.07

D

L = 120.09'

T = 61.23'

R = 250.00'

RUNOFF = 62.92'

e = 4.0%

RUNOFF = 62.92'

e = 4.0%

PI Sta 3179+01.82

D

L = 106.16'

T = 55.41'

R = 150.00'

RUNOFF = 62.92'

e = 4.0%

PI Sta 3180+04.90

D

L = 100.70'

T = 52.33'

R = 150.00'

RUNOFF = 62.92'

e = 4.0%

PI Sta 3182+10.35

D

L = 18.98'

T = 9.49'

R = 2,832.00'

NC 12

-DET-

-D
ET-

WATER FILLED BARRIER

TEMP.  CONCRETE BARRIER

TEMP.  CONCRETE BARRIER

BEGIN WATER FILLED BARRIER

-X4- Sta.  3179+00.61,  14.00' LT

END TEMP.  CONCRETE BARRIER

-X4- Sta.  3179+08.81,  6.00' RT

-X2- Sta.  3184+40.29,  6.00' LT

END WATER FILLED BARRIERTEMP. SHORING (SEE TMP)

(SEE TMP)

TEMP. SHORING
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42.78' & 47.78'

+50.00
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+53.13 
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65.48'

+00.00

68.83'

+75.00
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655

BEGIN GRADE

ELEV = 5.10'

-X2- STA.  3179+58.32

PROPOSED GRADE

EXISTING GROUND

ELEV = 5.25'

-X2- STA.  3185+13.93

END GRADE

PI = 3180+84.00

EL = 6.39'

(+)1.0264%
(-)0.2652%

VC = 150'

K = 116

PI = 3179+05.00

EL = 4.67'

(+)0.1707%

VC = 100'

K = 283

PI = 3181+11.00

EL = 5.75'

(+)0.5243%
(-)0.4594%

VC = 100'

K = 102PROPOSED GRADE

EXISTING GROUND

3177 3178 3179 3180 3181 3182 3183

BEGIN GRADE

ELEV = 5.25'

-X4- STA.  3182+19.84

END GRADE

ELEV = 4.57'

-X4- STA.  3178+46.41
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FIBER OPTICS

2 ROWS OF SANDBAGS
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TEMP.  CONCRETE BARRIER

TEMP.  CONCRETE BARRIER
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-X3- Sta.  3163+00.52,  14.00' LT

BEGIN TEMP.  CONCRETE BARRIER

END WATER FILLED BARRIER

-X3- Sta.  3162+93.32,  6.00' RT

BEGIN WATER FILLED BARRIER

-X3- Sta.  3161+00.46,  6.00' RT

(SEE TMP)

TEMP.  SHORING

(SEE TMP)
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(SEE TMP)
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PI = 3159+90.00

EL = 5.90'

(+)1.0556% (-)3.0000%

VC = 75'

K = 18

PI = 3160+80.00

EL = 3.20'

VC = 100'
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PI = 3162+40.00

EL = 4.60'

(+)0.8750% (-)0.7464%

VC = 120'

K = 74
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ELEV = 3.77'

-X3- STA.  3163+51.20
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ELEV = 4.95'
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RUNOFF = 62.92'

e = 4.0%

PI Sta 3182+10.35

D

L = 18.98'

T = 9.49'

R = 2,832.00'

RUNOFF = 62.92'

e = 4.0%

PI Sta 3180+04.90

D

L = 100.70'

T = 52.33'

R = 150.00'

RUNOFF = 62.92'

e = 4.0%
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T = 55.41'

R = 150.00'
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RUNOFF = 62.92'
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T = 51.93'

R = 150.00'

WATER FILLED BARRIER

WATER FILLED BARRIER

TEMP.  CONCRETE BARRIER

TEMP.  CONCRETE BARRIER

IAU

END TEMP.  CONCRETE BARRIER

-X4- Sta.  3179+00.61,  14.00' LT

BEGIN WATER FILLED BARRIER

-X4- Sta.  3179+08.81,  6.00' RT

END WATER FILLED BARRIER

-X4- Sta.  3181+10.60,  6.00' RT

TEMP.  SHORING (SEE TMP)

TEMP. SHORING (SEE TMP)
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PI = 3179+05.00

EL = 4.67'

(+)0.1707%

VC = 100'
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PI = 3181+11.00

EL = 5.75'

(+)0.5243%
(-)0.4594%

VC = 100'

K = 102PROPOSED GRADE

EXISTING GROUND
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BEGIN GRADE
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END GRADE

ELEV = 4.57'
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R/W SHEET NO.

PAVEMENT DESIGN
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SHEET NO.PROJECT REFERENCE NO.

 ALL PAVEMENT SLOPES 1:1 UNLESS NOTED OTHERWISE
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T EARTH MATERIAL

U EXISTING PAVEMENT
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CL

.025 .025

1' PS

08.

3'

EXISTING GROUND 3:1
 MAX

9' 9' 3'

1' PS

VAR.

3:1 MAX

44'

BOAT RAMP ACCESS

-ACCESS- STA. 3087+27.65 TO STA. 3139+00.00

EXISTING GROUND
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CLTEMP. DETOUR

8'18'
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GRADE TO THIS LINE

T
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3:1
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4'
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TT
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U

TYPICAL SECTION #3
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PI Sta 3078+78.75

D

L = 617.56'

T = 309.01'

R = 6,500.00'

PI Sta 3084+12.54

D

L = 450.01'

T = 225.24'

R = 4,000.00'

e = 4.0%

RUNOFF = 107.00'
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-L- CURVE DATA
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BEGIN TIP PROJECT B-2500A

-L- POC STA. 3076+40.00

8:1

10
'

 
P

S

 
4
'

15
'

2
' 
P

S

P
S2
'

2
4
'

12
'

12
'

-L- POC Sta.  3083+08.16 = 

-ACCESS- CURVE DATA

4
' 
P

S

4
' 
P

S
4
' 
P

S

PRC Sta.  3084+58.28

-ACCESS- PC Sta.  3082+95.00 = 

PI Sta 3083+85.78

D

L = 163.28'

T = 90.78'

R = 150.00'
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SEE SHEETS S-1 THRU S-219 FOR STRUCTURE PLANS

SEE SHEET 4-A FOR ACCESS DETAIL

SEE SHEET 2-D FOR DETOUR

ELEV = 2.83'

-L- STA.  3076+40.00

PROPOSED GRADE

EXISTING GROUND

BEGIN TIP PROJECT B-2500A

PI = 3077+30.00

EL = 2.64'

(-)0.2111% (+)0.3259%

VC = 180'

K = 335

PI = 3079+20.00

EL = 3.26'

(+)0.0000%

VC = 200'

K = 614

PI = 3084+31.00

EL = 3.26'

VC = 70'

K = 137

PI = 3086+70.00

EL = 4.48'
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VC = 408'

K = 137
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END GRADE
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PI Sta 3083+85.78
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EXISTING GROUND
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SEE SHEET 2-E FOR DETOUR

T
H
IS
 S

H
E

E
T

M
A

T
C

H
L
IN

E
 

THIS SHEET

MATCHLINE

N
A

D
 
8
3
 
 
 
 
 

C
O

R
S
9
6

PI = 3092+48.00

EL = 24.70'

(+)3.4
983% (+)0.0000%

VC = 530'

K = 152
PROPOSED GRADE

EXISTING GROUND

BEGIN BRIDGE

-L- STA.  3089+00.00

BRIDGEPI = 3086+70.00

EL = 4.48'

VC = 408'
K = 137

(+)3.4
983%

14
.2

8

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655

840.00'

+22.00

840.00'

+32.00

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

FFF

FFFF

F
F

F F



30' BST

 UNITED STATES OF AMERICA

 UNITED STATES OF AMERICA

EXIST R/W EXIST R/W

EXIST R/WEXIST R/W

10
0
.0

0
'

10
0
.0

0
'

50' POWER LINE EASEMENT 50' POWER LINE EASEMENT

.0
2
5

.0
2
5

.0
1.0

1

.0
2

TYP.+
9
9
.4

8

26.67'

.0
2
5

.0
2
5

.0
0

.0
2

.0
1

.0
0

.0
1

.0
2

.0
2
5

21.3'

TYP.

+
0
4
.1
5

.0
2
5

.0
2
5

.0
2
5

3
10

5

3
11
0

2
0
'

2
0
'

-DET-

-L-

NC 12

9
'

  1' PS

9
'

2
0
'

2
0
'

9
'

  1' PS

9
'

  1' PS   1' PS

6

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

r
:\
r
o
a
d

w
a
y
\p
r
o
j
\s

h
t\

N
C
12

P
E

A
_
r
d
y
_
p
s
h
0
6
.d

g
n

8
/
11
/
2
0
13

0

10

20

30

40

50

0

10

20

30

40

50

M
A

T
C

H
L
IN

E
 -

L
- 
S

T
A
 3

1
1
3
+
0
0
 (
S

H
E

E
T
 7
)

M
A

T
C

H
L
IN

E
 -

L
- 
S

T
A
 3

1
0
0
+
0
0
 (
S

H
E

E
T
 5
)

3100 3101 3102 3103 3104 3105 3106 3107 3108 3109 3110 3111 3112 3113

-L-

NAD 83     CORS96

B-2500A

SEE SHEETS S-1 THRU S-219 FOR STRUCTURE PLANS

SEE SHEET 2-F FOR DETOUR

PI = 3111+34.00

EL = 24.70'

(+)0.0000% (+)0.3002%

VC = 180'

K = 600
PROPOSED GRADE

EXISTING GROUND

BRIDGE

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655

F F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F



30' BST

 UNITED STATES OF AMERICA

 UNITED STATES OF AMERICA

EXIST R/W

EXIST R/W

EXIST R/W

EXIST R/W

10
0
.0

0
'

10
0
.0

0
'

50' POWER LINE EASEMENT
50' POWER LINE EASEMENT

.0
3.0
2

.0
2
5

.0
2
5

.0
2

.0
1

.0
0

.0
1

.0
3

.0
2
5

.0
2

26.67'

TYP.

+
19
.0

4

26.67'

+
3
2
.8

3

.0
2
5

.0
2
5

.0
2
5

TYP.

.0
2
5

.0
2
5

.0
2

.0
1

.0
0

0
1

. .0
2

.0
2
5

21.3'

TYP.

.0
2
5

+
2
9
.5

2

+
3
3
.2

4

.0
2
5

P
C
 
S
ta
.  
3
11
3

+
0
6
.1
6

3
11
5

P
T
 

S
ta
.  
3
11
9
+
19
.0

4

3
12

0

3
12

5

2
0
'

2
0
'

2
0
'

2
0
'

-L-

-DET-

NC 12

-L- CURVE DATA

PI Sta 3116+13.01

D

L = 612.89'

T = 306.85'

R = 4,829.00'

e = 3.0%

RUNOFF = 80'

  1' PS

9
'
9
'

  1' PS

9
'

  1' PS

9
'

  1' PS

PI Sta 3116+15.80

D

L = 607.30'

T = 304.06'

R = 4,785.00'

-DET- CURVE DATA

74.00'

+06.13

74.00'

+19.07

7

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

r
:\
r
o
a
d

w
a
y
\p
r
o
j
\s

h
t\

N
C
12

P
E

A
_
r
d
y
_
p
s
h
0
7
.d

g
n

8
/
11
/
2
0
13

0

10

20

30

40

50

0

10

20

30

40

50

M
A

T
C

H
L
IN

E
 -

L
- 
S

T
A
 3

1
2
6
+
0
0
 (
S

H
E

E
T
 8
)

M
A

T
C

H
L
IN

E
 -

L
- 
S

T
A
 3

1
1
3
+
0
0
 (
S

H
E

E
T
 6
)

3113 3114 3115 3116 3117 3118 3119 3120 3121 3122 3123 3124 3125 3126

-L-

NAD 83     CORS96

B-2500A

SEE SHEETS S-1 THRU S-219 FOR STRUCTURE PLANS

SEE SHEET 2-G FOR DETOUR

PI = 3121+00.00

EL = 27.60'

(+)0.3002% (-)0.4991%

VC = 180'

K = 225PROPOSED GRADE

EXISTING GROUND

BRIDGE

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F



30' BST

24" CMP

BST

 UNITED STATES OF AMERICA

 UNITED STATES OF AMERICA

EXIST R/W EXIST R/W

EXIST R/WEXIST R/W

10
0
.0

0
'

10
0
.0

0
'

10
0
.0

0
'

50' POWER LINE EASEMENT

50' POWER LINE EASEMENT

.0
2
5

.0
2
5

.0
2
5

.0
2
5

.0
0

.0
1

.0
2

.0
2
5

21.3'

TYP.

.0
2
5

.0
2

.0
1

.0
2
5

+
17
.2

4

.0
2
5

3
13

0

3
13

5

2
0
'

2
0
'

2
0
'

2
0
'

-L-

-DET-

NC 12

-DET-

9
'

  1' PS

9
'

  1' PS

  1' PS

9
'
9
'

  1' PS

182.06

+28.04

230.00

+53.00

275.00

+53.00

275.00

+76.00

232.00

+76.00

74.00

+28.00

0801 REMOVE

8

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

r
:\
r
o
a
d

w
a
y
\p
r
o
j
\s

h
t\

N
C
12

P
E

A
_
r
d
y
_
p
s
h
0
8
.d

g
n

8
/
11
/
2
0
13

0

10

20

30

40

50

0

10

20

30

40

50

M
A

T
C

H
L
IN

E
 -

L
- 
S

T
A
 3

1
3
9
+
0
0
 (
S

H
E

E
T
 9
)

M
A

T
C

H
L
IN

E
 -

L
- 
S

T
A
 3

1
2
6
+
0
0
 (
S

H
E

E
T
 7
)

3126 3127 3128 3129 3130 3131 3132 3133 3134 3135 3136 3137 3138 3139

-L-

NAD 83     CORS96

B-2500A

SEE SHEETS S-1 THRU S-219 FOR STRUCTURE PLANS

SEE SHEET 2-H FOR DETOUR

PI = 3126+81.00

EL = 24.70'

(-)0.4991% (+)0.0000%

VC = 180'

K = 361
PROPOSED GRADE

EXISTING GROUND

BRIDGE

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655

F

F

F F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F



30' BST

 UNITED STATES OF AMERICA

 UNITED STATES OF AMERICA

EXIST R/W

EXIST R/W

EXIST R/W

EXIST R/W

10
0
.0

0
'

10
0
.0

0
'

10
0
.0

0
'

50' POWER LINE EASEMENT

50' P
OWER LI

NE EASEMENT

.0
2
5

.0
2
5

.0
2

.0
1

.0
0

.0
1

.0
2

.0
2
5

.0
3

.0
4

.0
4
5

26.67'

TYP.

+
0
3
.3

0

.0
2
5

.0
2
5

.0
4
5

3
14

0

3
14

5

P
C
 
S
ta
.  
3
14

8
+
3
6
.6

3

3
15

0

2
0
'

2
0
'

2
0
'

2
0
'

-L-

-DET-

NC 12

PI Sta 3153+71.98

D

L = 1,058.65'

T = 535.35'

R = 2,884.00'

e = 4.5%

RUNOFF = 120.00'

-L- CURVE DATA

74.00'

+36.62

170.00

+40.00

74.00

+42.50

9

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

r
:\
r
o
a
d

w
a
y
\p
r
o
j
\s

h
t\

N
C
12

P
E

A
_
r
d
y
_
p
s
h
0
9
.d

g
n

8
/
11
/
2
0
13

0

10

20

30

40

50

0

10

20

30

40

50

M
A

T
C

H
L
IN

E
 -

L
- 
S

T
A
 3

1
5
2
+
0
0
 (
S

H
E

E
T
 1

0
)

M
A

T
C

H
L
IN

E
 -

L
- 
S

T
A
 3

1
3
9
+
0
0
 (
S

H
E

E
T
 8
)

3139 3140 3141 3142 3143 3144 3145 3146 3147 3148 3149 3150 3151 3152

-L-

NAD 83     CORS96

B-2500A

SEE SHEETS S-1 THRU S-219 FOR STRUCTURE PLANS

SEE SHEET 2-I FOR DETOUR

PI = 3146+39.00

EL = 24.70'

(+)0.0000% (+)0.3001%

VC = 180'

K = 600
PROPOSED GRADE

EXISTING GROUND

BRIDGE

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655



30' BST

BST

CURB CURB

BST

BST

H
H

SPLICE BOX

FIBER OPTICS

2 ROWS OF SANDBAGS

2 ROWS OF SANDBAGS

 UNITED STATES OF AMERICA

 UNITED STATES OF AMERICA

EXIST R/W

EXIST R/W

EXIST R/W

EXIST R/W

10
0
.0

0
'

10
0
.0

0
'

10
0
.0

0
'

10
0
.0

0
'

50' POWER LINE EASEMENT

50' POWER LINE EASEMENT

.0
4
5

.0
4 .0
3 .0
2 .0
1 .0
0

.0
1 .0
2 .0
3 .0
4

.0
4
5

26.67'

TYP.+
8
6
.3

1

.0
4
5

.0
4
5

3
15

5

P
T
 

S
ta
.  
3
15

8
+
9
5
.2

8

3
16

0

P
C
 
S
ta
.  
3
16

0
+
9
0
.6

6

PI Sta 3153+71.98

D

L = 1,058.65'

T = 535.35'

R = 2,884.00'

e = 4.5%

RUNOFF = 120.00'

2
0
'

2
0
'

2
0
'

2
0
'

-DET-

-DET-

-L-

-L-

NC 12

NC 12

-L- CURVE DATA

PI Sta 3170+92.51

D

L = 1,928.48'

T = 1,001.85'

R = 2,884.00'

e = 4.5%

RUNOFF = 120.00'

-X1-

STA. 3158+23+/- TO STA. 3168+21+/-

AND ASSOCIATED FABRIC

REMOVE APPROXIMATELY 136 SANDBAGS

72.93' & 77.94'

+00.00

74.00'

+20.56

55.37'

+31.6936.95' & 41.96'

+05.00

62.48' & 67.49'

+00.00

54.51'

+36.70

44.62' & 49.63'

+50.00

170.00

+19.00

31.01

+28.35

170.00

+90.00

31.00

+90.00

10

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

r
:\
r
o
a
d

w
a
y
\p
r
o
j
\s

h
t\

N
C
12

P
E

A
_
r
d
y
_
p
s
h
10
.d

g
n

8
/
11
/
2
0
13

0

10

20

30

40

50

0

10

20

30

40

50

M
A

T
C

H
L
IN

E
 -

L
- 
S

T
A
 3

1
6
5
+
0
0
 (
S

H
E

E
T
 1

1
)

M
A

T
C

H
L
IN

E
 -

L
- 
S

T
A
 3

1
5
2
+
0
0
 (
S

H
E

E
T
 9
)

3152 3153 3154 3155 3156 3157 3158 3159 3160 3161 3162 3163 3164 3165

-L-

NAD 83     CORS96

B-2500A

SEE SHEETS S-1 THRU S-219 FOR STRUCTURE PLANS

SEE SHEET 2-J FOR DETOUR

PI = 3161+55.00

EL = 29.25'

(+)0.3001% (+)0.4993%

VC = 180'

K = 904

PROPOSED GRADE

EXISTING GROUND

BRIDGE

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

021655



30' BST

SOIL

SOIL

S
O
IL

MTLMTL

MTL

MTL

2 ROWS OF SANDBAGS

2 ROWS OF SANDBAGS

STEEL SHEET PILING

STEEL SHEET PILING

RIP RAP

RIP RAP

MTL CHECKER PLATE

EXIST R/
W

EXIST R/W

EXIST R/W
EXIST R/

W

10
0
.0

0
'

10
0
.0

0
'

10
0
.0

0
'

 UNITED STATES OF AMERICA

 UNITED STATES OF AMERICA

50' POWER LINE EASEMENT

50'
 POWER L

INE E
ASEMENT

.0
4
5

.0
4
5

3
17

0

3
17

5

2
0
'

2
0
'

2
0
'

2
0
'

PI Sta 3170+92.51

D

L = 1,928.48'

T = 1,001.85'
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SEE SHEETS S-1 THRU S-219 FOR STRUCTURE PLANS

SEE SHEET 2-K FOR DETOUR

PI = 3168+60.00

EL = 32.77'
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VC = 180'
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PROPOSED GRADE

EXISTING GROUND
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS
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