STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

BEVERLY EAVES PERDUE EUGENE A. CONTI, JR.
GOVERNOR SECRETARY

April 17,2009

U. S. Army Corps of Engineers
Regulatory Field Office

151 Patton Avenue, Room 208
Asheville, NC 28801-5006

ATTN: Mr. David Baker

NCDOT Coordinator
Dear Sir:
Subject: Application for an Individual Section 404 and Section 401 Water Quality

Certification for the widening of NC 28 from North of SR 1323 (Riverview
Street) to South of SR 1378 (Bennett Road) in Macon County. Federal Aid
Project No. STP-28(1), Division 14, TIP No. R-2408B. Debit $570 from WBS
34427.1.1.

Please see the enclosed ENG 4345, USFWS concurrence letter, permit drawing review meeting
minutes, permit drawings, stream relocation plans, stream mitigation plan, design plans, State
Stormwater Management Plan and Rapanos jurisdictional determination form for the above
referenced project. An Environmental Assessment (EA) and Finding of No Significant Impact
(FONSI) have been completed and distributed for this project. Also, an Indirect and Cumlative
Effects Assessment was completed and distributed in August 2004. Additional copies of these
documents are available upon request. The North Carolina Department of Transportation
(NCDOT) proposes to widen the existing 2-lane highway, which has a 20-foot pavement width
and 1 to 4-foot shoulders with a 2-lane highway with a 24-foot pavement width and 8-foot
shoulders. The total length of the project is 2.7 miles.

Purpose and Need:

The purpose of the proposed project is to correct existing roadway deficiencies by improving the
vertical and horizontal alignment and widening the travel lanes and shoulders. Due to the
mountainous terrain, the road has steep drop-offs and large inclines on opposite sides of the road.
This makes it difficult to travel along this road with narrow lanes and sharp curves that limit a
driver’s sight distance. The corridor is also a preferred route for tractor trailer trucks. With the
amount and variety of vehicles that travel this route, the narrow lanes and sharp curves can
reduce a driver’s sight distance and result in an unsafe travel condition.




Summary of Impacts:

The project will permanently impact 0.09 acres of wetlands, 663 linear feet of streams, and
temporarily impact 216 feet of streams. Impacts for this project are slightly higher than
originally proposed in the FONSI, predominantly due to the relocation of Rocky Branch near
Airport Road.

Summary of Mitigation: The project has been designed to avoid and minimize impacts to
jurisdictional areas throughout the NEPA and design processes. Compensatory mitigation for
proposed impacts to jurisdictional streams and wetlands will be provided by on-site mitigation
and the use of the Tulula Bog Mitigation Site.

NEPA DOCUMENT STATUS

An EA was prepared for this project in April 2004. A FONSI was prepared in September 2005.
A Right of Way Consultation was completed in 2007. Additional copies will be provided upon
request.

MERGER PROCESS SUMMARY

Due to its limited scope, this project was not a part of the formal merger process. However an
informal 4B/4C meeting was held with agency personnel on September 24, 2008 to review the
project.

INDEPENDENT UTILITY

The subject project is in compliance with 23 CFR Part 771.111(f) which lists the Federal
Highway Administration (FHWA) characteristics of independent utility of a project:

(1) The project connects logical termini and is of sufficient length to address environmental
matters on a broad scope,

(2) The project is usable and a reasonable expenditure, even if no additional transportation
improvements are made in the area;

(3) The project does not restrict consideration of alternatives for other reasonably foreseeable
transportation improvements.

RESOURCE STATUS

Wetland delineations:

Potential wetland communities were investigated pursuant to the 1987 Corps of Engineers
Wetland Delineation Manual. Mr. David Baker of the U.S. Army Corps of Engineers field
verified the wetlands and surface waters on November 21, 2006. Written verification will be
received at the time of permit issuance. Each impact is described below, in detail. Site and
station numbers correspond with the permit (hydraulic) drawings included in this application.

R-2408B Imdividual Permit Annlication Page 2 of 7



R-2408B Stream Classifications

Permit Stream Name Sub-basin | Stream Index Best Usage
Site No. . No. Classification
1A UT to Little Tennessee 04-04-01 2-(1) C
River
1,2 UT to Rocky Branch 04-04-01 2-26 C
3,4 Rocky Branch 04-04-01 2-26 C

All streams in the project area are perennial

Impacts to Waters of the United States

Wetland Impacts & Descriptions
Permit Permanent | Temporary Mitigation
Site No. (ac) (ac) Required
3 0.05 -- Yes
5 0.04 -- Yes
Total 0.09 - --

All wetlands impacted are riparian wetlands.

Surface Water Impacts
Permit Site Permanent Temporary Mitigation
No. Stream Name (1) (1) Required
1A UT to Little 9 31 Yes
Tennessee River
1 UT to Rocky 41 4 Yes
Branch
2 Rocky Branch 65 46 Yes
3 Rocky Branch 442 60 Yes
4 Rocky Branch 106 75 Yes
Total 663 216 -
Utility Impacts

No temporary or permanent jurisdictional impacts will occur to wetlands and streams from
utilities for this project.
PROTECTED SPECIES

Plants and animals with Federal classification of Endangered (E) or Threatened (T) are protected
under provisions of Section 7 and Section 9 of the Endangered Species Act of 1973, as amended.
As of January 31, 2008, the U.S. Fish and Wildlife Service (USFWS) lists eight federally
protected species for Macon County (Table 1).

Biological conclusions of “May Affect-Not Likely to Adversely Affect” were rendered for
Indiana bat, spotfin chub, Appalachian elktoe and little-wing pearlymussel. Concurrence was
requested from USFWS on December 11, 2008 for these biological conclusions and will be
forwarded as soon as it is received by the NCDOT. The bog turtle is listed due to similarity of
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appearance and does not require a biological conclusion. Biological conclusions of “No Effect”
were rendered for all remaining species.

_Table 1. Federally protected species listed for Macon Coun

e

Clemmys muhlenbergii Bog turtle T (S/A) No Not Required

Mpyotis sodalis Indiana bat E Yes MA-NLAA

Erimonax monachus Spotfin chub T Yes MA-NLAA

Alasmidonta raveneliana | Appalachian elktoe E Yes MA-NLAA

Pegias fabula Little-wing E Yes MA-NLAA
pearlymussel

Isotria medeoloides Small .whorled T No No Effect
pogonia

Spiraea virginiana Virgina spiraca T No No Effect

Gymnoderma lineare Rock gnome lichen E No No Effect

INDIRECT CUMULATIVE IMPACT ANALYSIS

Existing rules for the 401 Water Quality Certification Program (15A NCAC 2H .0506(b)(4)
require that the DWQ determine that a project “does not result in cumulative impacts, based on
past or reasonably anticipated future impacts, that cause or will cause a violation of downstream
water quality standards.”

An Indirect and Cumulative Effects Report (ICE) was completed for this project in 2004, and is
included in this application.

Indirect Land Use Effects Screening Tool - TIP Project R-2408B - Widening of NC 28 (Bryson City Road)

> 3% annual | Substantal #of | 000+ Acres of
. lew Jobs
opulation growth Expected Land

All services Development
existing / a 3
available activity

More
Concern |

X

l X X Assessment Not]
‘Warrented
Less - No service
Concern )| Nopopuiation | NonewJobsor | LimitedLand | o575 | Development |:
_+| growth or decline Job Loses Avaialble N activity lacking |-
X X in future . e SRR
The shaded columns on the tool are weighted to reflect the strong realtionship of these attributes to the project's possible impact on activity and realtionship to related impacts.
.
Indirect Effects

The proposed project is located within an unincorporated portion of Macon County to the north
of the Town of Franklin, which is not covered by formal zoning or subdivision ordinances, so
growth would not be controlled very stringently if it did occur. However, only a small amount of
growth has occurred in the area or is expected for the foreseeable future, according to local
planners. The area does not have public water or sewer, and there are currently no plans to
extend services to that area. Due to the limited scope of the proposed project, a safety widening
on existing location, and the rugged topography, which limits development in the area, the
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proposed project is unlikely to stimulate complementary or intra-regional land development, or to
cause a change in travel patterns in the area. There should also be no travel-time savings or
change in access. As a result, indirect effects because of TIP Project R-2408B alone, and
environmental impacts due to ICEs, should be low or minimal. :

Cumulative Effects

Direct impacts associated with the project that are not avoided, minimized, or mitigated are
expected to be minimal. Since the project is not likely to result in a change in land use as result
the transportation impact causing activities associated with the project, cumulative effects should
be minimal or low.

MORATORIUM
No moratoriums were proposed in a letter from NCWRC dated July 27, 2004.
CULTURAL RESOURCES
Historical Structures & Archaeology:
An architectural survey for structures listed in the National Register or eligible for nomination to

the National Register was conducted in the project area. There are no properties in the project
area that are eligible for or are listed in the National Register of Historic Places.

Two archaeological sites located within the project limits were recommended as eligible for
listing in the National Register of Historic Places (NRHP). Sites 31MAS588 and 31MAS589
consist of dense concentrations of cultural remains and intact subsurface deposits dating to the
Qualla Phase (A.D. 1450-1838). The two sites have been recommended as eligible for listing in
the NRHP under Criterion D for their potential to yield significant information about the
prehistory of the region. The SHPO concurred with these recommendations according to a July
11, 2003 memorandum.

Current design for the project maintains the existing topography along the west side of NC 28,
where the sites are located, and proposes to widen to the east, away from the areas of interest.

FEMA COMPLIANCE
The project has been coordinated with appropriate state and local officials and the Federal
Emergency Management Agency (FEMA) to assure compliance with FEMA, state, and local
floodway regulations.

WILD AND SCENIC RIVER SYSTEM

The project will not impact any designated Wild and Scenic Rivers or any rivers included in the
list of study rivers (Public Law 90-542, as amended).

R-2408B Individual Permit Application Page 5 of 7



MITIGATION OPTIONS

The NCDOT is committed to incorporating all reasonable and practicable design features to
avoid and minimize jurisdictional impacts, and to provide full compensatory mitigation of all
remaining, unavoidable jurisdictional impacts. Avoidance measures were taken during the
planning and NEPA compliance stages; minimization measures were incorporated as part of the
project design.

Avoidance and Minimization:

This project has been designed using asymmetrical widening. Using this method, the NCDOT
has avoided impacting many wetlands and streams and reduced impacts to wetlands and streams
to the greatest extent practicable. Other specific examples of avoidance and minimization
measures include:

Onsite natural stream design methods for the relocation of Rocky Branch
The removal of a culvert carrying a UT to Rocky Branch and return the area to natural
grade.

e Atsite 4, the culvert carrying Rocky Branch across NC 28 will be replaced with a
bottomless structure.
The use of 2:1 slopes in wetlands and stream crossings.
NCDOT will implement erosion and sedimentation control measures as specified by
“Design Standards in Sensitive Watersheds”. ‘

Compensation:
The NCDOT has avoided and minimized impacts to jurisdictional resources to the greatest extent

practicable as described above. Due to construction, 442 feet of Rocky Branch will be relocated
away from the fill slope of NC 28. Using natural stream design techniques, 393 feet of the
stream will be restored. Additionally as mentioned in the permit for R-2408A, NCDOT proposes
to restore 190 linear feet of a UT to the Little Tennessee River on the A section, by removing an
existing 18-inch pipe. The tributary will have a stable stream channel established and buffer
planted. This restoration of 190 feet of stream will be used to offset impacts in the B section. As
a result of these two activities, 80 linear feet of permanent stream impacts remain for R-2408B.
The remaining, unavoidable impacts to 0.09 acre of jurisdictional wetlands and 80 feet of streams
will be offset by the use of the Tulula Bog Mitigation Site.

The Tulula Bog Mitigation Site is a 222 acre tract located in Graham County, NC within the 8-
digit HU 06010204. The site it located off of Highway 129 between Topton and Robbinsville,
NC in a rural area of the Blue Ridge Belt of the North Carolina mountains. The mitigation site
contains 102 acres of wetland restoration, 121 acres of upland buffer protection, 8,639 linear feet
of stream restoration, and 1,248 linear feet of stream preservation.

The site was originally constructed in 2002 by NCDOT. The Phase I portion of the site was
planted in April 2002, while Phase II was planted in March 2003. The 2003-year represents the
first complete year of hydrologic and vegetation monitoring following site construction. The
subsequent years of monitoring were performed under EEP management. According to the
Tulula Monitoring Report dated March 2008 prepared for EEP, 2007 served as Monitoring Year
5 of §, the final year of site monitoring.
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Summary of Stream Mitigation for R-2408B

Mitigation Source (Site) Stream Mitigation
Relocation of Rocky Branch (Site 3) 393

Restoration of UT to Little Tennessee River (A section) 190

Tulula Bog 80

Total 663 If

Total Permanent Stream Impact = 663 If

PROJECT SCHEDULE

R-2408B calls for a November 17, 2009 let date, and a review date of September 29, 2009. This
application provides final design and impacts for the project.

REGULATORY APPROVALS

Section 404: Application is hereby made for a USACE Individual 404 Permit as required for the
above-described activities.

Section 401: We are hereby requesting a 401 Water Quality Certification from the N. C. Division
of Water Quality. In compliance with Section 143 215.3D(e) of the NCAC, we will provide
$570:00 to act as payment for processing the Section 401 permit application previously noted in
this application (see Subject line). We are providing five (5) copies of this application to the
NCDWAQ for their review and approval.

Thank you for your assistance with this project. If you have any questions or need additional
information, please contact Mr. Jason Dilday at jldilday@ncdot.gov or (919) 413-6693. A copy
of this application will also be posted at
http://www.nicdot.org/planning/pe/naturalunit/Permit.html.

£ ek

Gregory J. Thorpe, Ph.D., Environmental Management Director
Project Development and Environmental Analysis Branch

W/attachment W/o attachment (cont.)
Mr. Brian Wrenn, NCDWQ (5 Copies) Mr. Jay Bennett, P.E., Roadway Design
Ms. Marella Buncick, USFWS Mr. Majed Alghandour, P. E., Programming and TIP
Ms. Marla Chambers, NCWRC Mr. Art McMillan, P.E., Highway Design
Ms. Kathy Matthews, USEPA-Whitter, NC Mr. Scott McLendon, USACE, Wilmington
Dr. Charles Nicholson, TVA Ms. Beth Harmon, EEP

W/o attachment (see website for attachments) Mr. Todd Jones, NCDOT External Audit Branch
Dr. David Chang, P.E., Hydraulics Mr. Steven Brown, P.E., PDEA Planning Engineer
Mr. Victor Barbour, P.E., Project Services Unit Mr. Drew Joyner, PE, Human Environment Unit
Mr. Greg Perfetti, P.E., Structure Design Mr. Clarence W. Coleman, P.E., FHWA
Mr. Mark Staley, Roadside Environmental Ms. LeiLani Paugh, NEU

Mr. J. B. Setzer, P.E. (Div. 14), Division Engineer = Mr. Randy Griffin, NEU
Mr. Mark Davis (Div. 14), DEO
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APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT I OMB APPROVAL NO. 0710-003
(33 CFR 325) Expires December 31, 2004

Public reporting burden for this collection of information is estimated to average 10 hours per response, although the majority of applications should
require 5 hours or less. This includes the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed,
and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of
information, including suggestions for reducing this burden, to Department of Defense, Washington Headquarters Service Directorate of Information
Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302; and to the Office of Management and Budget,
Paperwork Reduction Project (0710-0003), Washington, DC 20503. Respondents should be aware that notwithstanding any other provision of law, no
person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number.
Please DO NOT RETURN your form to either of those addresses. Completed applications must be submitted to the District Engineer having jurisdiction
over the location of the proposed activity.

PRIVACY ACT STATEMENT

Authority: Rivers and Harbors Act, Section 10, 33 USC 403: Clean Water Act, Section 404, 33 USC 1344; Marine Protection, Research and Sanctuaries
Act, 33 USC 1413, Section 103. Principal Purpose: information provided on this form will be used in evaluating the application for a permit. Routine
Uses: This information may be shared with the Department of Justice and other federal, state, and local government agencies. Submission of
requested information is voluntary, however, if information is not provided the permit application cannot be evaluated nor can a permit be issued.

One set of original drawings or good reproducible copies which show the location and character of the proposed activity must be attached to this
application (see sample drawings and instructions) and be submitted to the District Engineer having Jurisdiction over the location of the proposed
activity. An application that is not completed in full will be returned.

| (ITEMS 1 THRU 4 TO BE RILLED BY THE CORPS) |
1. APPLICATION NO. 2. FIELD OFFICE CODE 3. DATE RECEIVED 4. DATE APPLICATION COMPLETED

»

(ITEMS BELOW TO BE F|LLED BY APPLICANT)
5. APPLICANT'S NAME 8. AUTHORIZED AGENT'S NAME AND TITLE (an agent is not required)
North Carolina Department of Transportation
Project Development & Environmental Analysis

6. APPLICANT'S ADDRESS 9. AGENT'S ADDRESS

1598 Mail Service Center
Raleigh, NC 27699-1548

7. APPLICANT'S PHONE NOs. W/AREA CODE 10. AGENT'S PHONE NOs. W/AREA CODE
a. Residence a. Residence
b. Business 919-733-3141 b. Business
1. STATEMENT OF AUTHORIZATION
| hereby authorize, to act in my behalf as my agent in the processing of this application and to furnish, upon

request, supplemental information in support of this permit application.

APPLICANT'S SIGNATURE DATE

NAME, LOCATION, AND DESCRIPTION OR PROJECT OR ACTIVITY
12. PROJECT NAME OR TITLE (see instructions)
R-2408B

13. NAME OF WATERBODY, IF KNOWN (if applicable) 14. PROJECT STREET ADDRESS (if applicable)
Rocky Branch and associated UT's.
UT to Little Tennessee River

15. LOCATION OF PROJECT

Macon NC
COUNTY STATE

16. OTHER LOCATION DESCRIPTIONS, IF KNOWN (see instructions) Section, Township, Range, Lat/Lon, and/or Accessors's Parcel Number, for example.

17. DIRECTIONS TO THE SITE
Please see attached vicinity map and cover letter.
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18.

Nature of Activity (Description of project, include all features)

Widening the current NC 28 from a 20-foot two lane facility with 1 to 4-foot shoulders , to a 24-foot two lane facility with 8-foot

shoulders on existing location.

19.

Project Purpose (Describe the reason or purpose of the project, see instructions)

The purpose of this project is to correct existing roadway deficiencies by improving the vertical and horizontal alignment
and widening the travel lanes and shoulders.

USE BLOCKS 20-22 IF DREDGED AND/OR FILL MATERIAL IS TO BE DISCHARGED

20. Reason(s) for Discharge
Impacts will result from widening the roadway and shoulders, and lengthening/ replacing hydraulic structures.
21. Type(s) of Material Being Discharged and the Amount of Each Type in Cubic Yards

See attached cover letter.

Surface Area in Acres of Wetlands or Other Waters Filled (see instructions)
See attached cover letter.

23.

Is Any Portion of the Work Already Complete? Yes __ No_X__ IF YES, DESCRIBE THE COMPLETED WORK

24,

Addresses of Adjoining Property Owners, Lessees, Etc., Whose Property Adjoins the Waterbody (if more than can be entered here, please attach a supplemental list).

Please see adjacent property landowners page attached to the permit drawing package.

25.

List of Other Certifications or Approvals/Denials Received from other Federal, State, or Local Agencies for Work Described in This Application.
AGENCY TYPE APPROVAL IDENTIFICATION NUMBER DATE APPLIED DATE APPROVED  DATE DENIED

N/A

" Would include but is not restricted to zoning, building, and flood plain permits

26.

Application is hereby made for a permit or permits to authorize the work described in this application. | certify that the information in this application is
complete and accurate. 1 further certify that | possess the authority to undertake the work described herein or am acting as the duly authorized agent

of the applicant.
&Z M 4.16 09
SIGNATURE OF APPLICANT DATE SIGNATURE OF AGENT DATE

The application must be signed by the person who desires to undertake the proposed activity (applicant) or it may be signed by a duly authorized
agent if the statement in block 11 has been filled out and signed.

18 U.S.C. Section 1001 provides that: Whoever, in any manner within the jurisdiction of any department or agency of the United States knowingly
and willfully falsifies, conceals, or covers up any trick, scheme, or disguises a material fact or makes any false, fictitious or fraudulent statements or
representations or makes or uses any false writing or document knowing same to contain any false, fictitious or fraudulent statements or entry, shall
be fined not more than $10,000 or imprisoned not more than five years or both.
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Dulday

United States Department of the Interior REC SIVED
FISH AND WILDLIFE SERVICE
Asheville Field Office MAR 9 2005
160 Zillicoa Street
Asheville, North Carolina 28801
' _ DIVISION OF HIGHWAY,
March 4, 2009 PDEA-OFFICE OF NATURAL ENV!%ONMENT

Dr. Gregory J. Thorpe, Manager

Project Development and Environmental Analysis Branch
North Carolina Department of Transportation

1548 Mail Service Center

Raleigh, North Carolina 27699-1548

Dear Dr. Thorpe:

Subject: Endangered Species Concurrence for TIP Project No. R-2408B, Proposed Widening
of NC 28 North of Franklin in Macon County, North Carolina, Federal Aid Project .
No. STP-28(1), WBS No. 34427.1.1

We have reviewed your concurrence request and the protective measures proposed for project
implementation for the subject project. We provide the following comments in accordance with
the provisions of section 7 of the Endangered Species Act of 1973, as amended (16 U.S.C.
1531-1543) (Act).

The North Carolina Department of Transportation proposes to maintain NC 28 as a two-lane
road and widen the travel lanes to 12 feet, with 8-foot paved shoulders. The existing culvert at

- Rocky Branch will be replaced with a bottomless arch culvert. In addition, a perched culvert,
which conveys an unnamed tributary to Rocky Branch, on an abandoned road w1ll be removed.
The project terminates prior to crossing the Little Tennessee River.

According to the information provided, eight federally protected species were considered for this
project. You determined that implementation of the project would have no effect on four of
those species and is not likely to adversely affect the federally threatened spotfin chub (Erimonax
monachus) or the federally endangered Appalachian elktoe (4lasmidonta raveneliana),
little-wing pearlymussel (Pegias fabula), or Indiana bat (Myotis sodalis).

Appalachian elktoe. littlewing pearlymussel, and spotfin chub — The culvert replacement at
Rocky Branch is about 1.5 miles from the confluence with the Little Tennessee River. Rocky
Branch does not provide habitat for the elktoe or the littlewing pearlymussel and provides
marginal habitat for the spotfin chub. Although the spotfin chub has been documented to use
other tributaries to the Little Tennessee River, several surveys of Rocky Branch have not resulted




in the discovery of any spotfin chubs using this tributary. The NCDOT also has committed to
implementing design standards for sensitive watersheds for erosion control for this project.
Given the lack of suitable habitat, negative survey data, and protective commitments for erosion
control, we can concur with your conclusion of “not likely to adversely affect” for the aquatic
species for the subject project.

Indiana bat - A combination of mist-net surveys and habitat assessments conducted for the
Indiana bat have not resulted in the discovery of any individuals in the project area. In addition,
tree clearing will be minimal and will occur only during the winter months (October 15 through
Aupril 15); therefore, we concur with your conclusion of “not likely to adversely affect” for the
Indiana bat for the subject project.

We believe the requirements under section 7(c) of the Act are fulfilled regarding listed species
for the subject project. However, obligations under section 7 of the Act must be reconsidered if:
(1) new information reveals impacts of this identified action that may affect listed species or
critical habitat in a manner not previously considered, (2) this action is subsequently modified in
a manner that was not considered in this review, or (3) a new species is listed or critical habitat is
determined that may be affected by the identified action.

If‘ you have questions about these comments please contact Ms. Marella Buncick of our staff at
828/258-3939, Ext. 237. In any future correspondence concerning this project, please reference
our Log Number 4-2-01-393.

Sin?/e)\"ely,

Brian P. Cole
Field Supervisor

cc:

Ms. Marla J. Chambers, Western NCDOT Permit Coordinator, North Carohna Wildlife
Resources Commission, 12275 Swift Road, Oakboro, NC 28129

Mr. David Baker, Asheville Regulatory Field Office, U.S. Army Corps of Engineers, 151 Patton
Avenue, Room 208, Asheville, NC 28801-5006

Mr. Jason Dilday, Natural Environment Unit, North Carolina Department of Transportation,
1598 Mail Service Center, Raleigh, NC 27699-1598



Minutes for Permit Drawing Review Meeting
R-2408B, Macon County
NC 28 from SR 1323 (Riverview Street) to SR 1378
(Bennett Road)

A Permit Drawing Review Meeting was held on Wednesday,
September 24, 2008 in the Hydraulics conference room at the NCDOT
Century Center Complex, Raleigh.

Team Members Present:

Andrew Nottingham - NCDOT Hydraulics Design

David Baker - USACOE

Marella Buncick - USFWS

Marla Chambers - NCWRC

Brian Wrenn - NCDWQ

Kathy Matthews - EPA

Donnie Brew - FHWA

Mark Staley (for David Harris) - NCDOT Roadside Environmental
Jason Moore - NCDOT Roadway Design ’

John Duggins (for Quang Nguyen) - NCDOT Structure Design
Linwood Stone — PDEA

Carla Dagnino — NCDOT NEU

Team Members Absent:

Jamie Wilson — NCDOT Division 14

Participants:

Jeanie Tyson — NCDOT Roadway Design

Stephen Morgan — NCDOT Hydraulics Design
Randy Griffin —- NCDOT NEU

LeiLani Paugh - NCDOT NEU

Byron Moore - NCDOT NEU

Eugene Tarascio — NCDOT Project Development
Amy Simes — DENR

Jennifer Parish — NCDOT Roadside Environmental
Mark Staley — Ncdot Roadside Environmental
Jason Dilday — NCDOT NEU



R2408B Permit Drawing Review Meeting Minutes

The meeting began at 1:00 p.m. with introductions followed by NCDOT Hydraulics
giving a brief description and history of the project. It was noted that this project was
not following the merger process. The group was reminded of a prior on- site meeting to
discuss the impacts associated with the culvert crossing at station 110+00 —L-. The
project’s Environmental Assessment identified the project as being located within the
critical habitat area for the Appalachian elk toe mussel and spot fin chub. NCDOT will
implement appropriate erosion and sedimentation controls to minimize impacts from
construction and runoff. NCDOT described the project as a safety improvement project.
The overall lane configuration remains the same, but the vertical and horizontal
alignments will be improved. The typical section consist of a two-lane section with
roadside ditches. Where needed to eliminate large cut sections, expressway gutter was
used. There are no retaining walls on the project.

NCDOT led the discussion by reviewing the Stormwater Management Plan for the
project. The Roadway Description, Environmental Description and Impacts, and Best
Management Practices were presented. NCDOT noted that the project is in the Little
Tennessee watershed, with a portion of the project near the beginning flowing into Lake
Emory. The remainder of the project flows into tributaries of the Little Tennessee River
below the lake. DWQ expressed concern with the extensive amount of piping on the
project. NCDOT explained that the new roadway typical section will allow storm water
to flow overland in grassed ditches built with 4:1 and 6:1 side slopes before it will enter
the pipe system through grated inlets. This design will allow for more effective overland
flow than the current design because the new grassed shoulders are wider, and the
existing ditches are stabilized extensively with pavement.

NCDOT began a site by site discussion of the permit drawings. At Site 1A, the team
members agreed a detail would be needed to show that placement of rip rap at the pipe
inlet would be embedded. DWQ asked for a review of the pipe design along Hughes
Lane. NCDOT described that the amount of water in the pipe system warranted the
design, and the ditch along Hughes will be replaced once the pipe is installed.

At Site 1, USACOE asked about the extent of the impact. NCDOT explained that the
new roadway cross section required a longer pipe than is now present. The rip rap will
be on the stream banks only.

At Site 2, NCDOT explained the benefits to erosion and sedimentation by piping into the
pipe crossing rather than releasing storm water into a steep ditch that would require rip
rap stabilization. The entire pipe system has grass swale treatment before entering the
pipe system at grated inlets.

At Site 3, NCDOT will add the stream name (and at all other stream sites as well).
USACOE asked if the stream impacts could be reduced below 300 using retaining walls
or other means. Several team members expressed concerns with the proposal and agreed
to leave the design as is. The temporary easement encompassing the stream relocation
will be changed to Right of Way. NCDOT may revise the stream details slightly to aid
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R2408B Permit Drawing Review Meeting Minutes

in stakeout and construction. Additional Rock Cross Vanes may be added if needed

during this process.

~ At Site 4, NCDOT noted that the existing 6°x 6° culvert upstream of the proposed
culvert will be removed. USFWS expressed concerns that bottomless culverts may not

always adequately allow for the formation of a natural stream channel inside the culvert

depending on the width and length of the culvert. The team agreed more study and

evaluation of existing bottomless culverts is needed to address this concern in the future.

No comments for Site 5.

Other business:

The team agreed NCDOT NEU should proceed with a proposal to “daylight” an existing
underground pipe on the R2408A section using natural stream design.

The meeting was adjourned at 2:05 p.m.

Page 3 of 3



STORMWATER MANAGEMENT PLAN

R-2408B, WBS No.: 34427.1.1 Date:09/09/08

Macon County
Hydraulics Project Manager: Andrew Nottingham, PE

ROADWAY DESCRIPTION

The project involves roadway improvements to NC28 from north of SR 1323 (Riverview
Street) to south of SR 1378 (Bennett Rd.) just north of Franklin. The project’s purpose is
to correct existing roadway deficiencies by improving the vertical and horizontal
alignment and widening the travel lanes and shoulders. The existing roadway is a two-
lane highway, having a 20’ pavement width and 1’ to 4’ grassed shoulders. The proposed
roadway will have a 24’ pavement width and 8’ shoulders, 4’ of which will be paved.
- Both the existing roadway and proposed roadway convey roadway storm water runoff in

" roadside ditches. To improve traffic flow and safety, a turn lane will be added at SR

1337 (Riverbend Rd.) and at Sr 1434 (Airport Rd.)

ENVIRONMENTAL DESCRIPTION AND IMPACTS

The project is located in the Little Tennessee River Basin in the Mountain Physiographic
Province. The natural ground elevation range is from 1990 to 2160. There are 5 stream
impact sites on this project which are all classified as Class C waters. The streams
impacted by the project are a UT to the Little Tennessee River, Rocky Branch and a UT
to Rocky Branch. Rocky Branch is a Tributary to the Little Tennessee River. Portions of
the Little Tennessee River are designated by the US Fish and Wildlife Service as “critical
habitat” and “proposed critical habitat™'. Two small wetland sites will be impacted.
Stream impacts will consist of removing and upgrading existing pipe crossings along the
project, relocating a portion of the creek due to a shifted alignment, and replacing a
culvert with a bottomless culvert. Wetland impacts are due to roadway fill.

BEST MANAGEMENT PRACTICES

Best Management Practices (BMPs) and measures used on the project are non-structural
and attempt to reduce storm water impacts to the receiving streams due to erosion and

“runoff. Grassed roadside ditches have been used almost exclusively along the project to
convey storm water. The use of grass roadway ditches aids in pollutant removal through
vegetative filtration and infiltration. Expressway gutter has been used to minimize

- excessive cuts which reduce the amount of disturbed area. Where possible, piped
drainage systems were designed to outlet away from surface waters to allow time for
infiltration in ditches or natural areas. Rip rapped ditches and riprap along stream banks
were used where warranted to control erosion. The inverts of all new culverts on
jurisdictional streams or wetlands will be buried 20% of the pipe diameter, up to 1 foot
deep. Culverts were designed to protect stream stability and provide fish passage where
possible. In locations where the proposed alignment will be shifted from the current



R-2408B SMP
05/09/08

alignment, the existing pavement will be removed. The remaining area will then be
replanted with vegetation. Natural stream design will be used in the stream relocation.

Stream Relocations

e Station 99+42 to station 104+68 L - left side. 393 feet of natural stream design
proposed.
Culverts

e -L- Station 109+00: 16’ x 7° Three-sided Bottomless culvert. The existing culvert
upstream of the proposed culvert will be removed to restore the existing stream in
this location. '

! Environmental Assessment, May 2004
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Stream Relocation Site 3
Summary

An unnamed tributary to Rocky Branch will be impacted by proposed roadway
fill near stations 100 to 104 on the left side of the alignment. The stream is perennial and
has a drainage area of 360 acres. The existing stream varies in classification from a G5
to a C5 using the Rosgen classification system. The sinuosity is very slight. Where
sufficient vegetation is present, the stream is stable. The floodplain is generally available
for flooding relief, except in thoses sections that are entrenched. The streambed is
predominately sand.

The proposed stream will be classified as a Rosgen C5 stream. Rock cross-vanes
will be used to establish grade control at both ends of the proposed realignment.
Referencing a stable portion of the stream just below the reach, a similar dimension,
patter, and profile will be established.

The stream will be relocated and restored using a priority-2 stream restoration
approach. To the extent practicable, a constructed floodplain will be created along the
stream relocation to provide bankfull flood stage relief. This will decrease shear stresses
along the stream. Additionally, rock cross-vanes will establish grade control and prevent
head-cutting. Pools will be constructed in the stream relocation and should continue to
provide aquatic habitat. To ensure long-term stability of the stream, the riparian buffer
will be held in Right of Way to allow for vegetation establishment and buffer protection.

Sediment Transport Analysis

Shear stress, =7 R s

v = density of water (62.4 Ib/ft%)
R = hydraulic radius = Area/Wetted Perimeter
s = slope
Stream power computation
P=vt

v = channel velocity (ft/s)
1 = shear stress (Ib/ft?)



R-2408B Stream Relocation
09/09/08

Sediment transport analysis, continued

Existing Stream

R= 10.0f%/9.5ft = 1.05ft
s=0.011f/ft

T = (62.4 1b/ft*)(1.05£t)(0.01 1fv/ft) = 0.721b/ft?

P = (5.5 ft/s)(0.721b/ft%) = 3.96 ft.lbs/s.ft>

Reference Stream

R = 12.3ft¥/13.7ft = 0.90ft
s =0.012fv/ft
T = (62.4 1b/ft*)(0.90£t)(0.012f/ft) = 0.6 71b/ft>

P = (4.8 ft/s)(0.671b/f%) = 3.22 ft.Ibs/s.ft*

Proposed Stream

R = 12.8t%/13.5fi = 0.95ft
s=0.012ft/ft

1 = (62.4 1b/ft*)(0.95£t)(0.012ft/ft) = 0.711b/f

P = (4.6 ft/s)(0.711b/ft>) = 3.26 ft.Ibs/s.ft?



Variables Existing Channel | Proposed Reach |Reference Reach|Reference Reach
Lost Cove Cr. Downstream

1. Stream type G5/C5 C5 C3 C5
2. Drainage area (D.A.) ac. 360 ac. 360 ac. 24.8 sq. mi. 360 ac.
3. Bankfull width (Wbkf) ft. 11.0 13.0 62.3 13.3
4. Bankfull mean depth (dbkf) ft. 0.91 0.98 3.36 0.92
5. Width/depth ratio (Wbkf/dbkf) 12.1 13.2 18.5 14.5
6. Bankfull cross-sectional area (Abkf) ft.2 10.0 12.8 208.0 12.2
7. Bankfull mean velocity (Vbkf) ft/sec 5.5 4.6 4.8
8. Bankfull discharge (Qbkf) ft.%sec 55 59 59
9. Bankfull max depth (dmbkf) ft. 2.0 1.5 5.4 1.8
10. Width of floodprone area (Wifpa) ft. 17t0 70 50 >200 71
11. Entrenchment ratio (Wfpa/Wbkf) 2.0t06.4 3.8 >3 5.3
12. Meander length (Lm) ft. 30t0 80 90 to 124 540 38 to 51
13. Ratio of meander length to bankfull
width (Lm/Wbkf) 271t07.3 6.9t09.5 8.7 2.91t03.8
14. Radius of curvature (Rc) ft. 12 to 25 2510 40 62.5 20to 30
15. Ratio of radius of curvature to bankfull
width (Rc/Wbkf) 1.1t02.3 1.9t0 3.1 1 151023
16. Beit width (Wblt) ft. 20 25 500 18
17. Meander width ratio (Wblt/Wbkf) 1.80 1.90 8 1.40
18. Sinuosity (stream length/valley length)
(K) 1.05 1.03 1.2 1.09
19. Valiey Slope (VS) 1.05% 1.30% 0.0088 1.27%
20. Average slope (CS) 1.10% 1.20% 0.0084 1.39%
21. Pool slope 0.001 0.001 0.001
22. Ratio of pool slope to average slope 0.091 0.083 0.072
23. Maximum pool depth (dpmax) ft. 1.9 25 7.7 1.8
24. Ratio of pool depth to average bankfull
depth (dp/dbkf) 2.09 2.54 2.3 1.96
25. Pool width (Wp) ft. 16.0 15.0 59.5 14.0
26. Ratio of poo! width to bankfull width 1.45 1.15 0.96 1.05
27. Pool to pool spacing ft. 3010 80 35t070 190 30to 80
28. Ratio of pool to pool spacing to bankfull
width 1.9t05.2 2.7t054 3.05 2.3t06.0
29. Ratio of lowest bank height to bankfull
height (or max bankfull depth)
(BHlow/dmbkf) 0.7 1.0 1.0 0.6

NATURAL CHANNEL DESIGN DATA

MORPHOLOGICAL MEASUREMENT TABLE

SITE 3 Station 99+42 to 104+68

N.C. DEPT. OF TRANSPORTATION
DIVISION OF HIGHWAYS

Macon County

PROJECT: 34427.1.1 (R-2408B)

SHEET __ OF

10/24/2008
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PROJECT REFERENCE NO. SHEET NO.

Stream Details T

NOT TO SCALE

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION
PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

Typical Stream Dimensions

50’ wide flood plain

10’ minimum < %
berm width &s\‘”
Natural 13 ¥

/Ul G o
Grouan
o 2

— 1.5 depth

Coir Fiber Matting (typ.)

4' base width

Typical Stream Section with Pool

50’ wide flood plain

10’ minimum —— P
berm width
I 13'-15’

Coir Fiber Matting (typ.) _Varies 1.5'-2.5" depth

Varies 0'—4' base width
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ROADWAY DESIGN
ENGINER

HYDRAULICS
ENGINEER

INCOMPL

DO NOT USE

TE PLANS

R/W ACQUISITION

PRELIMIN

DO NOT USE

RY PLANS

PR CONSTRUCTION

HEADER ROCK ,TYP.:
SEE PROFILE FOR

~=—SET HEADER ROCK BACK
A MINIMUM OF 1/3 WIDTH

OF THE FOOTER ROCK

KEY IN VANE TO BANK
MINIMUM OF 5 FT. AT AN
ELEVATION EQUAL TO
BANKFULL OR SLIGHTLY

BANKFULL

#57 STONE

FILTER FABRIC

POOL EXCAVATED PER
DIRECTION OF ENGINEER

PLAN VIEW

LOWER
BOULDER DIMENSIONS (FT)
STATION | HEIGHT | LENGTH WIDTH
-L-100+40 1 4 2
=L-102+55 1 4 2
=L-103+48 1 4 2

BACKFILL, TYP:
#57 STONE, TYP.

1/3 1/3 1/3 FLOW ELEVATION
BAv:lKFULL ng#ﬂ"' Bl‘xnug_lpﬂu h 4
IDTH ST\ 7
—— — - R

2'

EXCAVATED TRENCH
FOR ROCK CROSS VANE
CONSTRUCTION

™ v

EXCAVATED POOL

FOOTER ROCK, TYP.

ROCKS IN VANE ARM SHOULD
NOT BE GAPPED OR HAVE ANY
SIGNIFICANT SPACES

FILTER FABRIC, TYP.

SECTION A-A

TIE VANE ARM INTO
BANKFULL ELEVATION

BANKFULL-—W\\

v FLOW

BACKFILL;
TYPI
#57 STONE

MINIMUM

ROCK CROSS VANE DETAIL

NOT TO SCALE

FOOTER
ROCKS

ROCKS IN VANE ARM SHOULD
NOT BE GAPPED OR HAVE ANY
SIGNIFICANT SPACES

SECTION B-B

NOTES:
1. DEEPEST PART OF POOL TO BE IN LINE WITH WHERE

2.
3.

4.
5.

VANE ARM TIES INTO BANKFULL.

DO NOT EXCAVATE POOL TOO CLOSE TO FOOTER BOULDERS.
CLASS "A" STONE CAN BE USED TO REDUCE VOIDS

BETWEEN HEADERS AND FOOTERS.

COMPACT BACKFILL TO EXTENT POSSIBLE OR AT THE

DIRECTION OF THE ENGINEER.

POOL DEPTH SHOULD BE 2 TO 3 TIMES BANKFULL DEPTH.




UT to LittleTennessee
Stream Mitigation Plan
TIP R-2408
WBS No. 34427.1.1
January 2009

The North Carolina Department of Transportation will perform on-site mitigation for
stream impacts associated with TIP R-2408. The mitigation site contains approximately
190 linear feet of stream restoration and occurs within the right of way located adjacent to
NC 28 near station 28+00R.

NCDOT proposes to restore 190 linear feet of stream by removing an existing 18” reinforced
concrete pipe (RCP), establishing a stable stream channel, and replanting a buffer along the unamed
tributary that leads to Little Tennessee River. This site is proposed to offset 190 feet of stream
impacts associated with the road project.

Existing Conditions

This project is located in the central region of Macon County on NC 28 about two miles
north of Franklin NC. NCDOT plans to widen NC 28, making it a four lane road. The
existing unnamed tributary runs East Northeast to West Southwest through an 18 inch
(RCP) pipe perpendicular to NC 28. Steep upstream topography varies greatly from the
topography downstream of the culvert. The riparian area adjacent to the stream is
currently grass with a very sparse riparian buffer. The stream flows from pipe to wetland
therefore no existing dimensions are shown in the geomorphic Table.

Proposed Conditions

The proposed stream channel design involves removing approximately 190 linear feet of

existing 18" RCP and restoring the appropriate dimension, pattern and profile to the stream. The
design proposes an A t ype channel with a 13% slope transitioning into a B type channel with a
6.5 % slope.The cross-sectional area for this stream is 2.5 square feet. This information is

shown in detail on the morphological table included in Appendix A. The proposed design

includes reshaping the stream channel, applying the appropriate cross sectional areas and installing

grade control structures. The design parameters were verified using the NC Regional

Curves found in Appendix A. A minimum 50' buffer along each side of the channel will be planted at a
a density rate of 680 trees per acre on 8 foot centers with the following species: silky willow,

(salix sericea) elderberry,( sambucus canadensis) for Type I. Northern red oak, (quercus rubra),
american sycamore (platanus occidentalis), white oak (quercus alba), yellow poplar

(liriodendron tulipifera) for Type II. The mitigation site was purchased fee simple and

will be held in perpetuity by NCDOT.



Monitoring

NCDOT proposes to monitor the restoration site by visual observation for channel and bank

stability and by, photo documentation for the survival and the density of the vegetation. NCDOT will
monitor the site for a minimum of three years or until the site is a success. The USACE stream
quality assessment forms used to evaluate success criteria are shown in Appendix A.



Appendix A:



MORPHOLOGICAL MEASUREMENTS TABLE

STREAM_ NAME_AND_ LOCATION

-REACH NAME-_Sta. In+nnnn_to Sta. nn+nn.nn

Vorlablos MMM—M—
% ull :’ :5: Wears  _____ Mean: Ls 5 Mean: ET—
4. Bonkf Uil mean depih %% _____ RA%% T Meon: 155"
Widrn/depth ratlo %%S _____ RM% 5 zgane
EBankfull cross-secilonal area Ru:a"% _____ %%? 25 = 5&"7:‘ .....
7. Bankf uil mean veloclly %ﬂ% _____ % __________ % .....
ull discharge.cf s % _____ Ra”m __________ j R&% _____
9. BonkTull max depth ::a& _____ e %om 37
Width of Tloodprone area % _____ %eane /N _ g:ans )
T.Enirenchment ratlo % _____ gﬁ 0 W
Mears  _____ Hear: E- Meor: . ___
o of meander Tength To bankfull RT:gnQ R % _____ % _____
o — g — e —
e — . — L —
’1’:% _____ % 700 e
. — "  —
(siream length7valley m _____ R”gar% 7/ % 05
e Moo~ T 75"
T e fer
|- e
0 of pool siope lo average siope | Mear: Meons _____ Means  _____
3. Haximum pool depih m _____ Rfﬁ% _____ ﬁmm _____
santfl S o overags ::i """ Range: > ?ﬁ ’
dt Mears  _____ Mean:  _____ Mean:  ____.
aroofmdwrdTFfooamml_%mm _____ % ) % a4
e -
.b:#u%w%romdsmdm fo % ..... % _____ ~ Mears  _____
Mean: — _____ Mears _____ Mear: _____




MORPHOLOGICAL MEASUREMENTS TABLE

STREAM__NAME AND_LOCATION

—-REACH_NAME-_Sta. In+nn.nn_to_Sta. nn+nn.nn

Exlsilng Chonnel | _rma_r Reoch M__&e_fm;‘&&_
05 742
Means _____ WMeon: 5 Mean; K 4
Ronge: Ronge: .. . .o . |  oeee...
R% """ Range I % 75
Mean: .. Vo ne 5 Mears 723
6. BankT ull cross -sectlonal area Mean: ... m'% 25 Meons _____
Ranges
RMganz _____ Meon:  _____ Meary  _____
1gnge: =
 — - i —
9, BankT Uil mox_depin dears . %:on ] - g:am A 4
/0.Width of floodprone area gmm _____ g:m_m K] goam_’m 393
T.Enirenchment roflo g:m _____ #n: 0 = Means L]
2. Weonder Tengih Y ;- J umi .....
; fonoe. fa oo
o dr%dm length fo bankfull Rll:m: __________ Rooey, ===
.Rodlus of curvature Means  _____ Meons  _____ ?fb .....
fglfl r%'lgs of curvature To gam _____ Mears _____ Rﬂgra%g .....
Wi ——— !m
/6. Delf widih ﬁ _____ e 700 %:am .....
7-Weander widih raflo [ ——— ﬁ%? 7] o —
3.3 {stream lengih/valley g:am _____ oo =T = Meam_m - B
/9. Valley siope g:am . ean: 54 Mean: 79
: oo U oo~~~
20. Average slope Mears _____ g:ans zg. »
21, Pool slope 5% _____ Means  _____ Meons  _____
22.Ratlo of podl siope To average siope %:m Weans N ..
23. MoxImum pool depth Ma% _____ Mears  _____ Mean:  _____
24, Rat out;;"poo;'depthrooverage %er_g’.g _____ Nean: 5 Mean: ]
A T e e i v~ —
Rorges _ . .. .| .. Ra
26 ,,? of pool widih 7o bankTull 1’% _____ Mean: L u*e:;%’" 24
27. Pool To poal spacing Meon:  _____ Meare  ___._. g:am .....
128. Ratlo of pool 1o pool spacing 1o % _____ Meor: _____ = Mean:  ___.._
__bankfyll width Range:
29.Ratlo of lowest bank helght To Means  _____ Mear:  _____ ean:  _____
bankf ull helght (or max bankfull depth)\ Range: . |Range: .| ... Range:




Discharge (cfs)

Bankfull XSEC Area (Sq. Ft)

NC Rural Mountain Regional Curve

10 100

Drainage Area (Sq. mi)

NC Rural M ountain Regional Curve

10 100

Drainage Area (Sq. mi)




NC Rural Mountain Regional Curve

Bankfull Width (Ft)

10 100

Drainage Area (Sq. mi)

NC Rural Mountain Regional Curve

/

Bankfull Mean Depth (Ft)

10 100

Drainage Area (Sq. mi)




Channel Mitigation Monitoring Sheets I, II, IIT, AND IV

Monitoring Data Record
Project Title: COE Action ID:
Stream Name: DWQ Number:
City, County and other Location Information:
Date Construction Completed: Monitoring Year: ( )of 5
Ecoregion: 8 digit HUC unit

USGS Quad Name and Coordinates:

Rosgen Classification:

Length of Project: : Urban or Rural: Watershed Size:

Monitoring DATA collected by: Date:

Applicant Information:
Name:

Address:

Telephone Number: Email address:

Consultant Information:
Name:

Address:

Telephone Number: Email address:

Project Status:

Monitoring Level required by COE and DWQ (404 permit/ 401 Cert.): Level 1 2 3
Monitoring Level 1 requires completion of Section 1, Section 2 and Section 3

Section 1. PHOTO REFERENCE SITES
(Monitoring at all levels must complete this section)

Total number of reference photo locations at this site:

Dates reference photos have been taken at this site:

Individual from whom additional photos can be obtained (name, address, phone):

Other Information relative to site photo reference:

If required to complete Level 3 monitoring only stop here; otherwise, complete section 2.



Section 2. PLANT SURVIVAL
Attach plan sheet indicating reference photos.

Identify specific problem areas (missing, stressed, damaged or dead plantings):

Estimated causes, and proposed/required remedial action:

ADDITIONAL COMMENTS:

If required to complete Level 1 and Level 2 monitoring only stop here; otherwise, complete section 3.



Section 3. CHANNEL STABILITY

Visual Inspection: The entire stream project as well as each in-stream structure and bank
stabilization/revetment structure must be evaluated and problems addressed.

Report on the visual inspection of channel stability. Physical measurements of channel
stability/morphology will not be required. Include a discussion of any deviations from as-built
and an evaluation of the significance of these deviations and whether they are indicative of a
stabilizing or destabilizing situation.

Date Station Station Station Station Station
Inspected Number Number Number Number Number

Structure
Type

Is water
piping
through or
around
structure?

Head cut or
down cut
present?

Bank or scour
erosion
present?

Other
problems
noted?
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c . b PROJECT REPERENCE NO. SHEET NO,
3 R~2408A | OSM-4
7 MW SHERT NO,
ROADWAY DESIGN HYDRAULICS
WEADER ROCK, TYP. ENGINEER ENGINEER
ST HEADER WOCK BACK 1/3 /- =R PROFILE'FOR ELEVATION
WIDTH OF FOOTER ROCK iy
' J G —— - —
‘R :"':"-‘-. & y \—m
& BACKPILL, TYP.
POOL DEPTH
tooL oarmh #57 STONR, TYP.
FILTER —FOOTRR ROCK, TYP.
ROCKS IN VANE AN SHOULD FABRIC
STanTrIcANT seacs T SECTION A-A
#57 STONE
FILTER PABRIC
NOTES:
1. STEPS TO BE SHORT, FREQUENT, AND
CLOSELY SPACED.
2. POOL SPACING BHALL BE INVERSEL
PROPORTIONAL TO STREAM SLOPE,"
AND DIRECTLY PROPORTIONAL TO
BANKPULL WIDTH.
3. POOL DEPTHS AT BANKFULL ELEVATION
SHALL BE TYPICALLY 2 TO 3 TIMES
DEEPER THAN STEP
BANKFULL ELEVATION.
£ 4. ADEGUATE NUMWBER OF FOOTER BOULDERS
"% mocx crose vane BOULDERS AT HEAD OF SYZPS DURTNG
PETALL PR R STEP POOL DETAIL |, pumaeusuersms,
NOT TO SCALE " TIMES BANKFULL DEPTH.
HEADER ROCK ,TYP SET HEADER ROCK BACK
SEE PROFILE FOR A MININUR OF 1/3 WIOTH
ELEVATION OF THE FOOTER ROCK
BAMGULL  BAMPULL  BAMKRULL "y
__WIDTH | WIDTH | _ WIDTH RO LL
ol Bl i N 4 AN
. D
A BACKFILL, TYP:
:EI g 20° 10 |3 #37 STONE, TYP EXCAVATED POOL
XY 30° TP,
3 \ ; IN VANG ARM SHOULD
- \ NOT BE GAPPED OR HAVE ANY
EXCAVATED TRENGH SIGNIFICANT SPACES
rw* N #57 STONE POR_ROCK CROSS VANE FILTER FABRIC, TYP.
N N I SECTION A-A
=’ poOL A o TIE VANE ARM INTO
BANKFULL ELEVATION
HEADER BANKPULL prapplde
m'“ \ POOL EXCAVATED PER \ ROCKS
el DIRECTION OF ENGINEER
0 A
KEY IN VANE TO BANK
:, MININUW OF ___ AT AN
K RANKFULL OR SLIGHTLY
o
2 LoWER
g ROCKS IN VANE ARM SHOULD
kS M MIN. NOT BE GAPPED OR HAVE ANY
g SoILoER TPERR IO SIGNIFICANT SPAGES
«Q -
3 STATION | HEIGHT | LENGTA | WIDTH SECTION B-B
5 1 2 2
& 1 2 2 HOTES:
ks 1. DEEPEST PART OF POOL TO BE IN LINE WITH WHERE
] P _ N VANE ARN TIES INTO BANKFULL.
L ——— 3 B R T e o s,
4 ——1—1 ROCK CROSS_VANE DETAIL -ttt i@ s L e
oy [
R DIRECTION OF THE ENQINEER.
o7 FOR STEP POOLS 8. POOL DEPTH SHOULD BE 2 TO 3 TIMES BANKFULL DEPTH.
S8 NOT TO SCALE
B
w?
S . e —
§.g| P
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PLANTING DETAILS

LIVE STAKES PLANTING DETAIL

LIVE STAKE

SOUARE CUT

BUDS (FACING UPWARD)

LIVE CUTTING
/2’2" DIAMETER)

2 - 3 Feet

ANGLE CUT 30°-45°

N
23
%R0
EXISTING/PROPOSED
GROUND

BANK STABLIZATION WITH LIVE STAKES

NOTE:

LIVE STAKES SHALL BE SPACED APPROXIMATELY 4 FEET
ON CENTER

LIVE STAKES SHALL BE DRIVEN UNTIL APPROXIMATELY ¥,
OF LIVE STAKE IS WITHN GROUND

BAREROOT PLANTING DETAIL
DIBBLE PLANTING METHOD
USING THE KBC PLANTING BAR

[0 TYPE 1 STREAMBANK REFORESTATION SHALL BE PLANTED 3 FT.TO 5 FT.

ON CENTER, RANDOM SPACING, AVERAGING 4 FT.ON CENTER,
APPROXIMATELY 2724 PLANTS PER ACRE,

(0 TYPE 2 STREAMBANK REFORESTATION SHALL BE PLANTED 6 FT.TO 10 FT.

ON CENTER, RANDOM SPACING, AVERAGING 8 FT.ON CENTER,
APPROXIMATELY 680 PLANTS PER ACRE.

SHEET NO,

R=24088 RF-2
ROADWAY DESIGN FYDRALLICS
ENGINER ENGINEEK

(0 NOTE: TYPE 1AND TYPE 2 STREAMBANK REFORESTATION SHALL BE

PAID FOR AS "STREAMBANK REFORESTATION™

| oma |

STREAMBANK REFORESTATION TYPICAL

YT T N 'Y2Y

|om |

| &1

STREAMBANK REFORESTATION

TYPE 1
50% SALIX NIGRA BLACK WILLOW
50% CORNUS AMOMUM SILKY DOGWOOD
TYPE 2
25% LIRIODENDRON TULIPIFERA TULIP POPLAR
25% PLATANUS OCCIDENTALIS SYCAMORE
25% PRUNUS SEROTINA BLACK CHERRY
25% BETULA NIGRA RIVER BIRCH

MIXTURE, TYPE, SIZE,AND FURNISH SHALL CONFORM TO THE FOLLOWING:

2 ft- 3 R LIVE STAKES
2 ft= 3 fLIVE STAKES

12 in - 18 in BR
12 in -18 in BR
12 in - 18 in BR
12 in - 18 in BR

[0 SEE PLAN SHEETS FOR AREAS TO BE PLANTED

STREAMBANK REFORESTATION
DETAIL SHEET 1 OF 2

NCDO.T.- ROADSIDE ENVIRONMENTAL UNIT




MATTING

IN TRENCH ANCHOR TRENCH

ON 1' CENTERS

ANCHOR OVERLAP
ON 1’ CENTERS

X IREIIEIRERIAKA / GRS
oo e oS assesarosases
G B R R IR
8 R o RS
AR R
R R R R TELIIRISGRAIER
R RIS SISLIIIIRIILEREELS
G R R
G R R SRR
G R SRS,
G RIS SEIIRIIILRES
G RIS IIERALRLLRLS
O 0N 002 e 0% useretetesetetatetototesetetete? .
SERRASEIRARIRAE SR SESIIEIAIHEI ]

e '4— 6" OVERLAY (MIN)

PLAN VIEW

DIRECTION
OF FLOW

9_

ANCHORS ON
1' CENTERS

COIR FIBER
MATTING

ANCHORS ON
3' CENTERS

EXTEND MATTIN
TO NWSEL

ANCHORS ON
1' CENTERS
IN TRENCH

MATTING SHALL BE
PLACED IN TRENCH
AND BACKFILLED
ANCHORS ON

1’ CENTERS

TYPICAL CROSS SECTION

_——

COIR FIBER MATTING DETAIL

NOT TO SCALE

ANCHORS ON
3' CENTERS

ANCHORS ON
1’ CENTERS

FLOODPLAIN/
EXISTING
GROUND

{——-6" MIN

N\ PROJECT REPERENCE NO,

SHEET NO.

R-24088

RF-J

MW SHEET NO.

ROADWAY DESIGN
ENGINERR

2" x 2" (nominal)
WOODEN STAKE

1"
— B i —

HYDRAULICS
ENGINEER

1_2" Y

& 5 &

12-24"

#10 STEEL
REINFORCEMENT BAR

4"

24"

K

1" (nominal)
STAPLE

n
—>1r‘—

12"

K

ANCHOR OPTIONS

J

™\

DETAIL SHEET 2 OF 2

N.CD.OT.- ROADSIDE ENVIRONMENTAL UNIT

STREAMBANK REFORESTATION
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R-2408B

[ 2

T

( See Sheet 1-A For Index of Seels WA P ) . A : am p— =
See Sheet 1-B For Conventlonal Symbols b l[ A I[ H‘/ (O ][‘ N (@][{ ][ ]H[ (( A ][{l() ][4][ N A FRETERENCS N No. SUBETS

DIVISION OF HIGHWAYS NG| _R-24088 | 1|

34427.1.1 STP-28 (1) P.E.
3442723 STP-0028 {4) RW, UTIL
MACON COUNTY
LOCATION: NC 28 FROM NORTH OF SR 1323 (RIVERVIEW ST.) A
TO SOUTH OF SR 1378 (BENNEIT RD.) —

TYPE OF WORK: GRADING, DRAINAGE, CULVERT, WIDENING, AND PAVING

Y5 STA 14+00.00
N N .

UCTION

<Y6- STA 14 +50.00
» ONSIRU ON

LJ
On)

0
. wam Profect Location '§‘
—9-99@ Fossibie Offsite Detour |
~Y7- STA 13 +75.00

NS NSTRUCTION

&

3
3
£

VICINITY MAP

TP PROJEC

L]
L

T

CONTRAC

\roadwoX'\\;‘E;gggMOBb_rdy_*sh.dgn

NOV-2008 10:48
$SUSERN,

N s —

SIA sers000
@ 2408 l// 9
1
6‘\";9‘$;\°'
Y4~ STA 11+00.00 s
: N ONSTRUCTIO
eé -~
S
=Y. - STA 10+25. /g
SL3REV- STA 10+ 25.00 | £ W &
&
> 5 Iz
' ' (ﬁ,R.ER

$
DER L STA 188+50.

PRELIMINARY PLANS

THIS PROJECT DOES NOT FALL IN DO NOT CONSTRUCTION
L « DESIGN EXCHTION NEEDED FOR THE MUNICIPAL BOUNDARIES of THE cv o CLEAYNG ON THIS PROJECT SHALL BE PERFORMED TO THE LIMTS ESTABLSHED BY METHOD Il SEE SHEETS 16 — 23 FOR DETOURS — )
. Y “ Y Y
GRAPHIC SCALES DESIGN DATA | PROJECT LENGTH Prepared In ffo Office o HYDRAULICS ENGINERR Y DIVISION OF HIGHWAYS )
DIVISION OF HIGHWAYS
50 25 0 50 100| ADT 2007 = 10,400 LENGTH ROADWAY TIP PROJECT R-2408B =  2.500 MI 1000 Birch Ridge Dr., Raleigh NC, 27610
T ADT ?:3 = 15'3:; LENGTH STRUCTURE TIP PROJECT R-24088 = 0.000 MI 305 STANDARD SFECIFICATIONS
50 25 0 50 100 D = 60% TOTAL LENGTH TIP PROJECT R-24088 = 2.500 MI RIGHT OF WAY DATE: JASON MOORE, PE STGNATURE: e x
T = 7% * . NOVEMBER 28, 2007 PROJECT ENGINERR ROA%:Y DESIGN | STATE DESIGN ENGINEER
PROFILE (HORIZONTAL) V. = 50 TO 40 MPH INEER DEPARTMENT OF TRANSPORTATION
0 5 o 2l LETTING DATE: JEANIE TYSON FEDERAL HIGHWAY ADMINISTRATION
“TIST 2%  DUAL 5% NOVEMBER 17, 2009 PRQPICT DT ENGTeEER
PBAEIIE (VERTICAIY A A A\ _SIGRATURE: - i DIVISION ADMINISTRATOR DaiE ) J




Note: Not to Scale
*S.U.E. = Subsurface Utility Engineering

BOUNDARIES AND PROPERTY:
State Line ---------------mmmo oo e —
County Lin@ —-------------m=messsmmmmim e o —
Township Line ------------~----ocmcmmommc e —
City Line
Reservation Line ---------------meemommoomeoeo e — e — —
Property Ling -------=-==-~-=-----ooeeroeo oo
Existing Iron Pin ------------c-ommmmmomoeoooee

80

Property Corner -------------===------------oo-
Properly Monument -~~~ ----------=--=-=--oooo-e
Parcel/Sequence Number ---------------------

®m

Existing Fence Line --------------------------o-— e
Proposed Woven Wire Fence -----------------
Proposed Chain Link Fence
Proposed Barbed Wire Fence ----------------- —_——
Existing Wetland Boundary
Proposed Wetland Boundary -----------------———ws
Existing High Quality Wetland Boundary ------
Bdsting Endangered Animal Boundary

Existing Endangered Plant Boundary ----------———w———

BUILDINGS AND OIHER CULIURE:

e —qp— — — —

Cemetery

School

HYDROLOGY:
Stream or Body of Water -~ ----cccee i e o oo oo o
Hydro, Pool or Reservoir --------—------onomon —— 71
River Basin Buffer ------——————— ..

STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS

CONVENTIONAL PLAN SHEET SYMBOLS

RAILROADS:
Standard Guage ---------------------o--=----- PR oy
RR Signal Milepost ---------=----=-=------oooo- ey 35
Switch --------rmmmmosooose oo _—
RR Abandoned ----------------------------oo-- —
RR Dismantled -------------------------ooirr— 40— ———— —
RIGHT OF WAY:
Baseline Control Point ---------------------- ‘
Existing Right of Way Marker ---------------- A
Existing Right of Way Line  ---------------- ——————
Proposed Right of Way Line ---------------- —@—
Proposed Right of Way Line with __________ @ A

Iron Pin and Cap Marker
Proposed Right of Way Line with

Concrete or Granite Marker =~~~ _@_@_
Existing Control of Access -------------—----- —e——
Proposed Control of Access ---—----—-————————- —o—
Existing Easement Line  --------ooooooeooo — £ ——
Proposed Temporary Construction Easement - E
Proposed Temporary Drainage Easement----- TDE
Proposed Permanent Drainage Easement ----- PDE
Proposed Permanent Utility Easement -------- PUE
ROADS AND RELATED FEATURES:
Existing Edge of Pavement-------------------- ——— —
Existing Curb --------------------ooro —————— —_—
Proposed Slope Stokes Cut ------------------ ———&
Proposed Slope Stakes Fill ------------------- ———E___
Proposed Wheel Chair Ramp ----------------- B
Curb Cut for Future Wheel Chair Ramp ------ <D
Existing Metal Guardrail ---------------------- —_—i—
Proposed Guardrail --------------------------
Existing Coble Guiderail -------------------- — f— o o —
Proposed Cable Guiderail--------------------
Equaility Symbol ~ ------------=-----oo-ooooe- )
Pavement Removal -----~--=-~~==-==---sooonen RO
Paint Striping =~ ----------------eseommoooo- NN
VEGETATION:
Single Tree ------------------------------o--- &
Single Shrub ----------------------ooooomoeeoo e
Hedge ----------------------oooooooooooooooeoo
Woods Line --------------------o--oooeooeee- g
Orchard -------------=-------mmmm e & e 6 ¢
Vineyard ---------=---==-=-===-mmmommmmooooe- { _ vneyord !

EXISTING STRUCIURES:

MAIJOR:

Bridge, Tunnel or Box Culvert ----------------
Bridge Wing Wall, Head Wall and End Wall-- ) coxc w (

MINOR:

Head and End Wall ------------------=-~---
Pipe Culvert -------=-=-------=-ccccccemenes T T T T
Footbridge ---------------------cmccomnomaann —_— <
Drainage Box: Catch Basin, Dl or JB --------- [Jee
Paved Ditch Gufter ----------=------======m" ——— -
Storm Sewer Manhole ---------------------- ®
Storm Sewer ----------me-mmmmmmemeeeeoo _ s

UTILITIES:

POWER:

Existing Power Pole --------------------------
Proposed Power Pole-------------------------
Existing Joint Use Pole -----------------------
Proposed Joint Use Pole----------------------
Power Manhole --------------------wnomonooo-
Power Line Tower ----------------------------
Power Transformer ------------=------------—-
WG Power Cable Hand Hole----------------
H-Frome Pole -----------------------------o-
Recorded UG Power Line--------------------
Designated UG Power Line {S.U.E.*) ------- ————r————

[I@n®@¢+o¢

TELEPHONE: )
Existing Telephone Pole --------------------- -
Proposed Telephone Pole -------------------- o
Telephone Manhole -------------=----=------- ®
Telephone Booth <------=---==-==--==--mmemo- o
Telephone Pedestal -------------------------- m
Telephone Cell Tower ------------------------ &
UG Telephone Cable Hand Hole ----------- i
Recorded UG Telephone Cable ------------- —1———
Designated UG Telephone Cable (S.UE*-- ———— ————
Recorded WG Telephone Conduit --------- ———
Designated UG Telephone Conduit (S.U.E%- ———— Tt —— -
Recorded UG Fiber Optics Cable ------------ o
Designated UG Fiber Optics Cable (S.U.EY- ————rro———-

o
R—24088 -8B

WATER:
Woater Manhole ----------------------------- -- '
Water Meter -------------------=------ooo-ooo-
Woter Valve ------------=-----mmoomommomoooee

H @ 0 @

Recorded UG Water Ling -------=--==----- ———
Designated UG Water Line (S.U.E%)-~------- ————»———-

Above Ground Water Ling ------------------- A/G Water
Tv:

TV Satellite Dish ----------------------------- X

TV Pedestal ---------------------------oooee- (8]

TV Tower ------------=soosmosoossooooooooe ®

UG TV Cable Hand Hole------------------- Fd -
Recorded UG TV Coble -------------------- ———w
Designated WG TV Cable (S.U.E%)---------- ————1———-
Recorded UG Fiber Optic Cable ------------ e
Designated UG Fiber Optic Cable (S.U.E*-- -——— ™vro— — —
GAS:

Gos Valve -—--------=-----mmmmmmmeeo e ¢

Gos Meter ------------------ooooooooooooooooo o
Recorded UG Gos Line -—-——-------------=-or ——¢
Designated UG Gas Line {S.UE*----------- ————e———-
Above Ground Gas Ling ---------------=---- A% S0
SANITARY SEWER:

Sanitary Sewer Manhole -----------~--------- ®
Sanitary Sewer Cleanout --------ooocoo__. ®

WG Sanitary Sewer Line ---—----------cooeen ——s
Above Ground Sanitary Sewer --------oo---- A/G Sanitary Sewer
Recorded 8§ Forced Main Line------—---——-—-- g
Designated SS Forced Main Line (S.UE*) .- — ——~ fs— — — -
MISCELLANEOUS:

Utility Pole ----------- oo ®
Utility Pole with Bose ---—------——————-——— - O
Utility Located Object --------ovoommmanee ©
Utility Traffic Signal Box -------- oo

Utility Unknown UG Line® -----o-oooeoocce
WG Tank; Water, Gas, Oil - 1

AG Tank; Water, Gas, Oil - ]

UG Test Hole (S.U.E.*) ---------ooonmeeeeo- ®
Abandoned According to Utility Records ----- AATUR
End of Information ----—- - E.O.l.
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(GROUND TO GRID) IS: 0.999777456
THE N.C. LAMBERT GRID BEARING AND
LOCALIZED HORIZONTAL GROUND DISTANCE FROM
"R2408B GPS-105" T0 -L- STATION 60+00.00 IS
S 35°29'11" E  3831.03°
ALL LINEAR DIMENSIONS ARE LOCALIZED HORIZONTAL DISTANCES
VERTICAL DATUM USED IS NAVD 88

NOTE: DRAWING NOT TO SCALE

8'\1 PROJECT REFERENCE NO. SHEET NO.
Q 3442710 1€
(] *
f
GATEWAY £ SURVEY CONTROL SHEET R-2408B Location_and Surveys
NOTE:
2. THE CONTROL DATA FOR THIS PROJECT CAN BE FOUND ELECTRONICALLY BY SELECTING
I3 PROJECT CONTROL DATA AT:
KYLE — 5 HTTP/WWW.DOH.DOT.STATE.NC.USPRECONSTRUCTHIGHWAYLOCATION/PROJECT/
3 ‘\".2-*
il &° THE FILES TO BE FOUND ARE AS FOLLOWS:
JACKSON R2408B_LS_GPSCALIB_051207 HTML
R2408B_LS_WGS84_061307.TXT
R2408B_LS_LOCAL_051207.TXT
R2408B_LS_CONTROL_051207.TXT
THE WGS84 AND LOCAL FILES ARE COMMA DELIMITED AND CAN BE USED TO REPRODUCE
THE SITE CALIBRATION FOR THE END USER'S GPS EQUIPMENT.IF FURTHER INFORMATION
64 Y5 STA IS NEEDED, PLEASE CONTACT THE LOCATION AND SURVEYS UNIT.
- TA 14 +00.
b BRSO o  INDICATES GEODETIC CONTROL MONUMENTS USED OR SET FOR HORIZONTAL PROJECT CONTROL
Y6 STA 15.+64.82 BY THE NCDOT LOCATION AND SURVEYS UNIT.
GPS CONTROL NETWORK ND CONSTRUCTION = PROJECT CONTROL ESTABLISHED USING GLOBAL POSITIONING SYSTEM.
NOT TO SCALE £ RATN% % 1 {cDOT GRS STATION E3408B GPE.106 NETWORK ESTABLISHED FROM EXISTING HARN MONUMENTATION
LN lee 7382 wwm,i,wmmwm,,,’g SEE GPS CALIBRATION SHEET FOR HORIZONTAL AND VERTICAL COORDINATE VALUES.
Yo~ = easaAal
"/46_5‘4‘»—5\ ‘ ;’
G Pe¥
N gss
/ R ¥ § &
- Y8 STA 14.+49.79
@rm GPS STATION R34088 GPS-105 END CONSTRUCTION
—L- STA_60+00.00 7 ¥ I rnn
: P PRO D8 e
,\/’94, 5
6;’*’; &
g
6‘,90 \yo%\'b
WS y
Y4~ STA 11+00.00 LT
B ONSTRUCTION —
NCDOT GPB STATION Mﬁ—ﬂ-;l?l_:___ Y9— " =~
— - ‘\ . -4
S_STA 1+' ON i1 Gnkso RNERBEND RD D
SRBFT N T~
E = 687473.0780
=Y9?- STA 13+00.00
BEGIN CONSTRUCTIO
—L—- STA 188+50.00
ND P PROJECT R D8E
NCDOT GPS STATION R24088B GPS8-110
2R COORDINATES
NOTE: E - a8888.5000
DATUM DESCRIPTION 1. THE SITE CALIBRATION SHOWN IS BASED UPON A NETWORK TIED TO THE HARN
g THE LOCALIZED COORDINATE SYSTEM DEVELOPED FOR THIS PROJECT (HIGH ACCURACY REFERENCE NETWORK)NAD 8385 ADJUSTMENT. THIS CALIBRATION
N IS B O e A P R o e vog - 1D BY WILL ALLOW THE END USER TO WORKWITHIN THE SAME COORDINATE SYSTEM WHEN
S -
5 WITH NAD 1983/95 STATE PLANE GRID COORDINATES OF USING RTK (REAL TIME KINEMATIC) GPS AND A LOCAL BASE STATION.IF ANOTHER
g NORTHING: 560403.5860(ft) EASTING: 686157.2200(ft) SYSTEM SUCH AS VRS (VIRTUAL REFERENCE STATION)IS USED, ADDITIONAL FIELD TIES
L THE AVERAGE COMBINED GRID FACTOR USED ON THIS PROJECT MAY BE NEEDED TO REDUCE POSSIBLE ERRORS,OR BIASES.
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6/2/

GPS CALIBRATION REPORT

PROJECT : R24@8BSITECAL IBRATIONUSE
TIP NUMBER R2408B
USER NAME RMCDONALD DATE & TIME 11”2’/8122%@@4
COORDINATE SYSTEM ZONE H CAROLINA
HORIZONTAL OATUM rl&ﬂ?f. gég Gﬁpgﬁﬁg ) EB%E
VERTICAL DATUM NAVD 88 GEOID MODEL CLFFPIH)qq NC suB

ON ABOUT THE CENTER

RO

GEOID MODEL DEFINITION
GEOID99 NC SUB GRID

VRRL B vens 1ones

WGS84 COORDINATES

Bt 3
e SR

B 5o
e
e S
HE e

o mgm g
Wi
| Bl ST

SRR R SRV FE

e D

562873.@86SFT
685695, 1715FT

s

567873. 5!

SUMMARY

POINT RESIDUALS

FRPHARER P BT

e i
v i,

RROR

t
i,
%

s 4
é

ILAR TQ NORTH CAROLINA ZONE 320@ FROM WHICH IT IS
EQRE IN UTILIZING THESE COORDINATES TO ELIMINATE CONFUSION OF
gT gb I é §Y8l5[|1 IN THE USE OF REAL TIME KINEMATIC (RTK) GPS DURING

DATUM TRANSFORMATION PARAMETERS
DATUM TRANSFORMATION COMPUTATION NOT REQUESTED

A DEPARTMENT OF TRANSPORTATION USES A LOCALIZED
Eggﬁé‘?sesf’%ﬂ

UPDATED DEFAULT PROJECTION (TRANSVERSE MERCATOR) DEFINITION
UPDATED DEFAULT PROJECTION NOT REQUESTED

HORIZONTAL ADJUSTMENT PARAMETERS

FBRERare o sorarion

VERTICAL ADJUSTMENT PARAMETERS
THING COORDINATE OF ORIGIN
E NG COORDINATE OF ORIGIN

88SFT
C@EE?EPARQTIUN AT ORIGIN GZZG?EE Egéggé

RESIDUAL DIFFERENCES BETWEEN GPS (WGS84) AND LOCAL COORDINATES

TR T UH T e

LOCAL COORDINATES

DR
o
e i

i B g“
Vi
L NH

QUALITY SURVEY UA IT Y

SURVEY CONTROL SHEET R-2408B

Fialveee 39732 T

Wi S
o S 00,
o B,
' il

Akl sHEA

[idhese LAY

W B vl
i

Vo
GUA! Yegéf

ELEVATION

GPS-103
GPS-104
BL-1@
BL-11
BL-12

GPS- 106
BY7-48

GPS-1@7
GPS-108

NORTH EAST
556596.5190 688866. 9680
557133, 7550 688390, 4540
557703. 4618 £88300. 1620
557938. 1680 6880237.8710
558574.7350 687235.2940
558976.2790 686668, 0290
559180.9710 686212.2360
559565. 0590 686050, 3858
559983. 6820 686080. 2020
56@403.5860 686157, 2200
561321.3070 686201,7500
561724.3689 686283. 4830
562301.6940 £686286. 2658
562933. 8850 686479. 4990
563388.1120 6869686.6060
563866.8410 687251.4160@
564588. 8260 687103.8640
565118. 4970 686899. 6400
565743.2980 B687056. 2560
566579, 0850 687084.4840
567435.0420 687257.0606
567810.9190 687395.02530
568487.6670 687572, 1000
569255. 4290 687733.0330
569776.0930 687913,3270
NORTH EAST
557938, 1680 688037.8710
558217.6458 688055, 8490
NORTH EAST
558574.7350 687235.2940
559001.9820 687374.0950
NORTH EAST

558826.741@
559160.9710

686050. 4480
686212.2360

NORTH EAST
559380.8790 685785.411@
559180.9710 686212.2360

NORTH EAST
561250.177@ 685849.6170
561321.307¢ 686201.7500
NORTH EAST
565307.9780 686692.6170

565118, 4970

686899. 6400

NORTH EAST
565743. 3360 687056.2140
565919, 1560 687473.0750

2054.
2087.
2114.
2122.
.216@.
2126.
2116.
2109.
2104.
2088.
2071.
2@95.
2@95.
20@85.
2085.
211@.
2084.
2075.
2065.
2072.
2086.
2063.
2009.
1978.
1975,

ELEVATION

2122.92

2147.96

ELEVATION

2160.84
2204.41

ELEVATION

2108.52
2116.62

ELEVATION
2092.43
2116.62

ELEVATION
2062.78
2071.43

ELEVATION

2059.94
2075.28

ELEVATION

2065. 45
2052.50

o6
11
71

L STATION OFFSET
51+44.52 @.61 RT
58+56.35 35.05 LT
64-15.70 49.12 RT
67+56.17 19.63 RT
77+79.45 19.34 RT
84+77.59 14.76 LT
89-56.97 75.72 LT
93+44.44 46.08 LT
97+53.91 24.37 LT
121+78.93 16.14 RT
110+97.@6 19.@09 LT
115-@5.69 27.39 RT
122+81.08 19.91 LT
127-41.40 18.84 LT
134+19.33 31.39 RT
139-54. 186 38.34 RT
146+82.86 18.13 RT
162+42.12 46.30 LT
158+73.22 60.17 RT
167+05.93 16.86 LT

176-78.53 15.21 LT
179+78.94 15.28 LT
186+81.35 14.44 LT
194+65.79 18.48 LT

QUTSIDE PROJECT LIMITS

Y3 STATION OFFSET
13+73.86 22.74 LT
10-97.88 12.19 LT

Y4 STATION OFFSET
16+41.73 46.90 LT
11.02.55 11.04 RT
Y5 STATION OFFSET
14-58.58 9.09 RT
16-73.27 19.92 RT
Y6 STATION OFFSET
13-77.35 13.36 LT
10+46.23 212.77 LT
Y7 STATION OFFSET
13+69.48 17.07 LT
10-14.26 36.34 RT

Y8 STATION QOFFSET
12+96.60 15.44 LT
10-37.29 43.76 LT
Y9 STATION QFFSET
14+67.89 23.94 RT

QUTSIDE PROJECT LIMITS

NOTE: DRAWING NOT TO SCALE

BM4 ELEVATION - 2059.82
N 556643 E 688883

L STATION $1+87 44 RIGHT
RAILROAD SPIKE SET IN 18" DAK

BMS ELEVATION -

2126.17

N 557898 E 688153

L STATION 66-43 63 RIGHT
RAILROAD SPIKE SET IN 2@" POPLAR
BME ELEVATION - 2155.63

N 558420 E 687466

L STATION 75-@3 23 RIGHT

NCGS "MAC-2"

BM? ELEVATION - 2138.27

N 558847 E 686823

L STATION 82-72 24 LEFT
RAILROAD SPIKE SET IN 21' MAPLE
BME ELEVATION - 2105.84

N 559948 E 686072

L STATION 97-18 3@ LEFT
RAILROAD SPIKE SET IN 2@*' POPLAR

BM9 ELEVATION - 2077.42
N 561348 E 686129

L STATION 111-17 94 LEFT
RAILROAD SPIKE SET IN 7° 0AK

BM1@ ELEVATION -
N 562804 E 686392
L STATION 125+-88 30 LEFT

CHISLED POINT ON ROCK WALL

........................................

2093.16

PROJECT REFERENCE NO. SHEET NO.

3442711 ]

Location and Surveys

............ MEEEErITENERXEETXYTRNKRERZIENTR
BM11 ELEVATION = 2109.97

N 564040 E 687293

L STATION 141+18 7@ RIGHT

RAILROAD SPIKE SET IN POWER POLE

BM12 ELEVATION - 2056.78
N 565726 E 686898

L STATION 158-36 95 LEFT
RAILROAD SPIKE SET IN 12" WALNUT

xxxxxxxxxxx EE R ENRKXIEIIIEIRKRSEEIEIRAN
BMI3 ELEVATION - 2082.64

N 567340 E 687229

L STATION 174+73 28 LEFT

RAILROAD SPIKE SET IN 8" WALNUT

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

BM14 ELEVATION - 2032.30

N 568324 E 687513

L STATION 185-@9 38 LEFT

RAILROAD SPIKE SET IN 8° WALNUT
xxrssvsaarnn Vesrsriruxsransinn
BM15 ELEVATION = 1976.85
N 569689 £ 687865

L STATION 19590

N 15* 34° 1@.5' E DIST  328.32
CHISLED POINT ON BRIDGE HEADWALL

KX E R E RN EXRKSFERFRIREEUERRNIXNEN FrasrErzx

BM1E ELEVATION - 1970.98

N 569338 E 688320

L STATION 195-90

S 86" 23’ 49.3' E DIST 544.23
RAILROAD SPIKE SET IN 15' 0AK

NORTHING:

THE N.C.

DATUM DESCRIPTION

THE LOCALIZED COORDINATE SYSTEM DEVELOPED FOR THIS PROJECT
IS BASED ON THE STATE PLANE COORDINATES ESTABLISHED BY
NCDOT FOR MONUMENT “R2408B GPS-105"

WITH NAD 1983/95 STATE PLANE GRID COORDINATES OF
560403.5860( 1)
THE AVERAGE COMBINED GRID FACTOR USED ON THIS PROJECT

(GROUND TO GRID) IS:

686157.2200( ft)

0.999777456
LAMBERT GRID BEARING AND
LOCALIZED HORIZONTAL GROUND DISTANCE FROM
“R2408B GPS-105" T0 -L-
S 35°29°'11° .
ALL LINEAR DIMENSIONS ARE LOCALIZED HORIZONTAL DISTANCES
VERTICAL DATUM USED IS NAVD 88

STATION 60+00.00 IS

NOTE:

THE SITE CALIBRATION SHOWN IS BASED UPON A NETWORK TIED TO THE HARN
(HIGH ACCURACY REFERENCE NETWORK)NAD 8395 ADJUSTMENT. THIS CALIBRATION
WILL ALLOW THE END USER TO WORKWITHIN THE SAME COORDINATE SYSTEM WHEN
USING RTK (REAL TIME KINEMATIC)GPS AND A LOCAL BASE STATION.IF ANOTHER

SYSTEM SUCH AS VRS (VIRTUAL REFERENCE STATION)IS USED, ADDITIONAL FIELD TIES

MAY BE NEEDED TO REDUCE POSSIBLE ERRORS, OR BIASES.

THE CONTROL DATA FOR THIS PROJECT CAN BE FOUND ELECTRONICALLY BY SELECTING

PROJECT CONTROL DATA AT:

HTTP/WWW.DOH.DOT.STATE NC.USPRECONSTRUCTHIGHWAY/LOCATIONPROJECT

THE FILES TO BE FOUND ARE AS FOLLOWS:

R2408B_LS_GPSCALIB_051307,HTML
R2408B_LS_WGS84_061307.TXT
R2408B_LS_LOCAL,_061307.TXT
R2408B_LS_CONTROL_051207.TXT

THE WGS84 AND LOCAL FILES ARE COMMA DELIMITED AND CAN BE USED TO REPRODUCE
THE SITE CALIBRATION FOR THE END USER'S GPS EQUIPMENT.IF FURTHER INFORMATION
IS NEEDED, PLEASE CONTACT THE LOCATION AND SURVEYS UNIT.




g PROJECT REFERENCE NO. SHEET NO.

N R-24088 2

© ROADWAY DESIGN PAVEMENT DESIGN
ENGINEER ENGINEER

PAVEMENT SCHEDULE
(PRELIMINARY PAVEMENT SCHEDULE)

PROP. APPROX. 3” ASPHALT GONGRETE SURFACE COURSE, TYPE 88.58B,
C1 AT AN AVERAGE RATE OF 188 LBS. PER 8Q. YD. IN EACH OF TWO LAYERS.

PROP, APPROX. 114" ASPHALT CONCRETE EUHFAGE COURSE, TYPE 8F9.8A,
C2 AT AN AVERAGE RATE OF 185 LBS. PER 8Q.

PROP. APPROX. 3" ASPHALT CONCRETE SURFACE COURBE, TYPE 8F8.5A,

Cc3 ﬁvgaavznme RATE OF 185 LBS. PER 8Q. YD. IN EACH OF TWO WEDGING CHART I |O (O |IV |V
TYPICAL SECTION NO. 1 -L- Ci|C4|D1|D2}|E4
C4 | NP Ak AVERAGE RATE OF 112 LBA. PER B0, ¥D. FER 1}e" DEPTH. T8 TYPICAL SECTION NO. 3  -Y3- c3|c5|Esa
BE PLACED IN LAYERS NOT TO EXCEED 2" IN DEPTH
TYPICAL SECTION NO. 5 -Y7- C2|C5|D1|D2|E4
C5 | AP eERAGE RATE OF i1o LRS. PER 8a. VD. RER1F DERTH. To " TYPICAL SECTION NO. 7  -Y4-,-Y5-,-Y6-,-Y§- c5
BE PLACED IN LAYERS NOT TO EXCEED 27 IN DEPTH — ! 2 2 c3 E4
TYPICAL SECTION NO. 8 -Y8- C3|Cb| E4

D1 PROP. APPROX. 3" AS8PHALT CONCRETE INTERMEDIATE COURSE,
TYPE I18.0B, AT AN AVERAGE RATE OF 342 LBS. PER 8Q. YD.

* USE DIFFERENT PAVEMENT DESIGNS
FOR THE TYPICAL SECTIONS LISTED ABOVE

PROP. VAR. DEPTH AGPHALT CONCRETE INTERWEDIATE COURSE,

TYPE 119.0B, AT AN AVERAGE RATE OF 114 LBS. PER 8Q. YD. PER 1"
D2 DEPTH . TO RE PLAGED IN LAVERS NOT LESS THAN 216" IN DEPTH oR
GREATER THAN 4" IN DEP

DETAIL A

E1 PROP. APPROX. 4" ASPHALT CONGRETE BASE OOURGE. TYPE 828.08,
AT AN AVERAGE RATE OF 456 LRS. PER 8A.

E2 PROP. APPROX. §" ABPHALT CONCRETE BASE GDURBE, TYPE B25.0B,
AT AN AVERAGE RATE OF 570 LBS. PER 8Q.

E3 PROP. APPROX. 514" ASBPHALT CONCRETE IASE GOURSE TYPE B25.0B,
AT AN AVERAQGE RATE OF 827 LB8. PER 8Q.

USE DETAIL A IN CONJUCTION WITH

i STA 60+4240 TO £1+10.00 IT.
FROP. VAR, DEPTH ASPHALT CONGRETE BASE COURGE TYFE 828.08
B4 | A A A A o i L BEm ob-neirin Bk 15000 To Tes7s00 b
I LAYERS NOT LESS THA PTH . : .
THAN 6147 IN DEPTH. Detail Showing Method of Wedging L STA. 14742000 TO 1U8-+65.00 I
L~ STA.185+00.00 TO 188+00.00 LY.
J PROP. 87 AGGREGATE BASE COURSE.
R1 EXPREBSWAY GUTTER
T EARTH BATERIAL.
u EXISTING PAVENENT.
W VARIABLE DEPTH ASPHALT PAVEMENT (8EE STANDARD WEDQING DETAIL

NOTE: PAVEMENT EDGE SLOPES ARE 1:1 UNLESS SHOWN OTHERWISE.

SHEET No. 2) ] ¢ -L-
0 & 7y , . 1w .

ORIGINAL GROUND

o
M
=)
@_.t..

e

TYPICAL SECTION No.1

USE TYPICAL SECTION No.1

-L- STA 56+50.00 TO 62+50.00 -L- STA 146+50.00 TO 150+50.00
-L- STA 65+00.00 TO 73+50.00 -L- STA 159+00.00 TO 168+50.00
-t- gA $151+osg.gg ;o 105+50.00 -L- STA 174+50.00 ;o 178 +00.00
-L- STA M1+50.00 TO 113+50.00 -L- STA 185+00.00 TO 188+00.00
ORIGINAL GROUND -L- STA 128+00.00 TO 134+00,00

CFW%OQ‘ '9=048\r2428b_rdg_tgp.dgn

“RESURFACING OVER -LTEMP- GRADE FROM -L- STA 87+00.00 TO 101+70.40
AND OVER -DET2REY- FROM -L- STA 101+70.40 TO 105+50.00

4-NOV
<:\roa
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PROJECT REFERENCE NO. SHEET NO.
R-24088 2-A

i[d & 12 A 8 12 12 & \ a0’
11" WGR
4 4
FDP! FO

PAVEMENT SCHEDULE

0.08 ﬁp 2002 —0.02 @ 0.08 c1 3" 80.58

—

—

SO0 e ¢

GRADE TO THIS LINE

¢ -L- ROADWAY DESIGN PAVEMENT DESIGN |
| ENGINEER ENGINEER
|
I
1
I

C3 3" §F9.5A
ORIGINAL GROUND

D1 3" 119.08

E2 5" p28.0B

TYPICAL SECTION No.2

ORIGINAL GROUND E3

USE TYPICAL SECTION No. 2

- STA 62+50.00 TO 65+00.00 -L- STA 150+50.00 TO 159-+00.00
-1~ STA 73+50.00 TO 85+00.00 -l- STA 168+50.00 TO 174+50.00

5.5" B25.0B

T EARTH

-L- STA 105+50.00 TO 111+50.00 L~ STA 178+00.00 TO 185+00.00
€ -Y3REV- -L- STA 113+50.00 TO 128+00.00 v EXISTING PAVEMENT
-L- STA 134+00.00 TO 146+50.00
| w WEDQING
L4 ¥ 191012 |, 1970 8
| VARIES 0 TO 18’

1
1

® @F T
002 0.08
A —v 1 —

v —— 1 Z\\—*
===y
é L ORIGINAL GROUND

GRADE TO THIS LINE TRANSITION FROM EXIST. TO TYPICAL S8ECTION No. 3

-YSREV- STA 10+26.00 TO 11+25.00
TYPICAL SECTION No. 3

—_— \
=], 1929

USE TYPICAL SECTION No. 3

-Y3REV- STA 11+26.00 TO 12+86.00

NOTE: 1 BEE PLANS FOR TRANSITION
¢ -Y3REV-

8 4 1970 w2 1910 24 8

T, L QB O L8P
@'@ \5 w;// \gﬂm GROUND

GRADE TO THIS LINE

|
i
I
I
|
l

TYPICAL SECTION No. 4

USE TYPICAL SECTION No. 4

-YSREV- 8TA 12+86.00 TO 14+05.37

NOTE: 1 BEE PLANS FOR TRANSITION
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PROJECT REFERENCE NO. SHEET NO,
R-24088 28
ROADWAY DESIGN PAVEMENT DESIGN
ENGINEER ENGINEER

TRANSITION FROM - EXIST. TO TYPICAL SECTION No. 5

<F -Y4-, Y5-, Yé-, -Y9- Y4~ STA 11+00.00 TO M +47.16
-Y5- STA 13+50.00 TO 14+00.00
" o gre oo s -Y9- STA 12+50.00 TO 13+00.00
19.5 % 195 &' WGR
{18°TO EXIST = {18'TO EXIST *

4 EXIST TO 18’ ** 4 EXIST TO 187 **

|
| USE TYPICAL SECTION No. 5
i “ Y4 STA 11+47.16 TO 14+00.00 PAVEMENT SCHEDULE

ORIGINAL GROUND

e Y5 STA 10+80.74 TO 13+50.00
! *  .Yé- STA 14+00.00 TO 14+50.00
@? ?ﬂﬂ) | ﬁ") @‘@ @P esse Y¥9_ STA 13+00.00 TO 14+53.74 c3 | s sro.ma
2
ORIGINAL GROU L .08 <00 . - —%m*' | 008, NOTE: 1 SEE PLANS FOR TRANSITION
1 & | Q)

A 3 E1 4.0" B25.0B
T d,; |.,. ORIGINAL GROUND T EARTH
GRADE TO THIS LINE U EXISTING PAVEMENT

TYPICAL SECTION No. 5

W WEDGING

ORIGINAL GROUND

€ -Y4-,-Y4-
8 1.4 B I 8" 5
19570 18'% { 195710 188 8 WGR

! USE TYPICAL SECTION No. 6
| ** _Y4- STA 14+00.00 TO 14+84.24
|

* Y6 STA 10+62.34 TO 14+00.00
2002 002
® 7/'

GRADE TO THIS LINE

ORIGINAL GROUND
NOTE: 1 SEE PLANS FOR TRANSITION

ORIGINAL GROUND

s

® R

TYPICAL SECTION No. é

o,
."

§-Y7-
8 ) 8 12470 2022 ' 412°TO Na§ [ . Ll
™ TV WGR
ORIGINAL GROUND ! USE TYPICAL SECTION No. 7
? | q) ii ~Y7- STA 10489.99 TO 11+50.00
! Y 2002 y 002 . 0.08 z 'l
ORIGINAL GROUND ; e = = NOTE: | SEE PLANS FOR TRANSITION
B “ @ &1
04 l CD)
&7 L ~__— ONGINAL GROUND
RADE TO THIS LINE frr-u

TYPICAL SECTION No. 7

ORIGINAL GROUND
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PROJECT REFERENCE NO. SHEET NO.
R-24088 2-C
? -Y7- ROADWAY DESIGN PAVEMENT DESIGN
ENGINEER ENGINEER

8 8 120.22'TO EXIST ' 4 115 TO EXIST 8
|
|
|
ORIGINAL GRO W wme
|
:-" ?‘ 0.02 . 0.02
ORIGINAL GROU A 9,—'1' 20
.‘l — — a— —
T D) (y .{'.
E1l
GRADE TO THIS LN
TYPICAL SECTION No. 8
(4 5 11870 BAST .+ {18'TO EXIST 5
T 8 WGR
|
ORIGINAL GRO! !
24 02 .
ORIGINAL GROU P 908 | - 002 ' 20y | 00
3 i 9 T
T U l..

GRADE TO THIS LIN

TYPICAL SECTION No. ¢

i 4 5
7' WGR

ORIGINAL GROUND

P i
N
- i g™ 3
775 > ORIGINAL GROUND
x>
GRADE TO THIS LINE

TYPICAL SECTION No. 10

TRANSITION FROM EXIST. TO TYPICAL SECTION No.8
-Y7- STA 13+50.00 TO 13+75.00

USE TYPICAL SECTION No. 8
-Y7- STA 11+50.00 TO 13+50.00 |

NOTE: 1 8EE PLANS FOR TRANSITION PAVEMENT SCHEDULE

c2 1.5" SFR.5A
ORIGINAL GROUND
Cc3 8" §FB.5A
D1 3.0" 118.08
ORIGINAL GROUND E1 4.0" B25.0B
E2 5.0" B25.0B

J PROP. 8" ABC

T EARTH
1) EXISTING PAVEMENT
W WEDQING

USE TYPICAL SECTION No. 9
-Y8- STA 10+98.75 TO 13+00.00
NOTE: 1 SEE PLANS FOR TRANSITION

ORIGINAL GROUND

ORIGINAL GROUND

USE TYPICAL SECTION No. 10

NOTE; TRANSITION FROM EXISTING TO TYPICAL SECTION No. 10
-DETIREV- STA 10+00.00 TO 11+85.00

-DETIREV- STA 11+85.00 TO 33+51.33

NOTE: TRANSITION FROM_TYPICAL SECTION No. 9 TO EXISTING
-—DEI'IREV— STA 22+88.82 TO 25+232.01

NOTE: TRANSITION FROM EXISTING TO TYPICAL SECTION No.10
-DETIREV~ §TA 10+00.00 TO 11+85.00

—DET2REV- STA 14+15.46 TO 26+09.72

NOTE: TRANSITION FROM EXISTING TO TYPICAL SECTION No.10
~DET3- STA 10+88.43 TO 14+01.00

*-DET3- STA 14+01.00 TO 28+22.50
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PROJECT REFERENCE NO. SHEET NO.
R-2408B 2-D
-DET3- [ e
| *-DET6- R | e
ledal, 0 1w | e |
BT coma | W
Bast USE TYPICAL SECTION No. 11
—__PeEmenNcas e —DET3- STA 28+22.5 TO 58+50
’-q., ) NOTE: TRANSITION FROM TYPICAL SECTION No.10 TO EXISTING
‘,‘ -DET3- §TA 58+50 TO 61+11.08 PAVEMENT SCHEDULE
! ~DETé- STA 10+00 TO 24+75.33
*NOTE: NO DITCH LEFT OF -DET4-
c2 1.5" SFB.5A
TYPICAL SECTION No. 1
C3 3" SF8.5A
G -L- (-LTEMP- PROFILE)
| D1 3.0" 118.0B
3 5 12’ | 12’ 5 E1 4.0" B25.0B
' 8 WOR
I E2 5.0" B25.0B
I "
| MR S RS T N i M
ORIGINAL GROUN| : R y
; (P @? | @ USE TYPICAL SECTION No.12 T | o
By . 002 —LTEMP— PROFILE STA 87+00.00 TO 93+50.00
An 1998 ! ~LTEMP- PROFILE STA 98+00.00 TO 101+70.40
o U EXISTING PAVEMENT
s'
1
W WEDQING
GRADE TO THIS LINE
ORIGINAL GROUND
TYPICAL SECTION No. 12
€ -L- {-LTEMP- PROFILE)
s 5 12/ 12 5

USE TYPICAL SECTION No.13
-LTEMR- PROFILE STA 93+50.00 TO 98+00.00

I
= 8 WOK|
|
I
|

ORIGINAL GROUND
TYPICAL SECTION No. 13

~Y4DET-
1
1
o]l 1w W [
VAR ON DETe - USE TYPICAL SECTION No. 13
0’10 20° WeR .
| ~YADET- STA 14+27.5 TO 14+89.24
T €3 . /(3 @
ORGINAL GROUND : Bost || 0,08

I

TYPICAL SECTION No. 14
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DRAINAGE DITCH DETAILS

ETAIL A
SPECIAL LA AL ‘v’ DITCH
(Not to Scale)

Min. D= IS F+t.

DETAIL B

BER V' DITCH
Not ‘ro Scale)

DETAIL C DETAIL D
SPECIAL CATERAL ‘v’ DITCH
(Not to Scale) (Not to Scale}

front
Ditch
Slope

Min. D= 2.0 Ft.

L T L

FROM -L-STA. 71+50 TO STA. 74100 [T

FROM -L- 69+50 TO 70+50 RT. FROM -LSTA. 77400 TO STA.77+50 LT FROM L 3TA 187400 19 ' STA 157+50 AT
FROM —L- STA. 169450 TO STA.170+00 LT

DETAIL E

LATERAL BASE DITCH
(Not to Scale)

Fliter

Fqbrlc Min. D= 2.0 Ft.

A
TDET IL_F

(Not to Scale)

Max. d= L0 Ft, d= .0 Ft. Fabric

B= 2.0 Ft.
b= 3.0 Ft.
Type of Liner= CL B Rip-Rap

Min. D= 2.0 Ft.

FROM -L~- STA. 121+50 TO STA,122+40 RT
FROM -1~ STA. 131450

FROM -L- STA. 144+50 TO STA.145+50 RT
FROM -L- STA. 149+50 TO STA.151+00 LT
FROM -L- STA. 157+50 TO STA.158+00 RT
FROM -L- STA.170+00 TO STA.171+50 LT

DETAIL G
SPECIA—TER—ELA AL ‘v’ DITCH

(Not to Scale}

Min. D= 2.0 Ft.

Fiiter  pMax. d= 1.0 Ft. d= Ft.

Fabric

Natural
Ground

Type of Liner= Class IIRIp-Rap

Type of Liner= CL B Rip-Rap

Type of Liner= CL B Rlp-Rap

FROM -L- STA.98+50 TO STA.100+00 LT

FROM -L- STA.109+20 TO STA.109+58 RT

FROM —L—- STA, 83+00 TO STA.83+75 RT

FROM -L— STA. 117+35 TO STA 120+50 RT
FROM -1- STA.

DETAIk, L
SPECIAL LATERAL ‘V‘ DITCH
(Not to Scale)

Min. D= 2.0 Ft.
Max. d= LO Ft.

Fliter
Fabric

DETAIL K
LATERAL V' DITCH
(Not to Scale)

Min. D= 2.0 Ft.
Fliter: Max. d= LO Ft.
Fabric b= 5,0 Ft.

-L- §TA. ‘I7B+50 TO STA l79+00 LT
+00 TO STA.184+00 RT

FIDM -L- STA, 18;

FROM -L- STA. 184+00 TO STA 184+50 T

FROM - +00
FROM _Y5- Ss;t 1g+00 TO STA.14+00 RT

DETAIL M
BERM 'V DITCH
(Not to Scol

Fliter Fabric
Min. D= 2.0 F+t.
b= 5.0 Ft.

Type of Liner= CL B Rip-Rap

Type of Liner= CL B Rip-Rap

FROM -Yé- STA.12+50 TO 13+00 LT.

FROM -Yé- STA.12+00 TO STA.12+50 LT

Type of Liner= CL B Rip Rap

DETAIL N
LATERAL ‘V’ DITCH
¢(Not to Scale)

Fiu
T7ET. Slope

Min. D= 2.0 Ft.
Max. d= 1.0 Ft.
Fabric b= 3.0 Ft.

FROM -L- STA. 88+00 TO STA. 89+50 RT
FROM -L~- STA. 93+50 TO STA. 97+50 RT
FROM -L- STA. 111+50 TO STA.112+50 LT

Type of Liner= Class IRIp-Rap

FROM -L- STA.108+00 TO STA.108+50 LT
FROM -L- STA.109+00 TO STA.110+00 LT

FROM -Y7- STA. 10470 TO STA.11+15 LT

PROJECT REFERENCE NO.

SHEET NO.

R-2408B 2-E
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

DETAIL O
TAN'D_ED—B_S'E' DITCH

to Scale)

t 1
Ground of D D round

Min. D= 2.0 Ft. I B I

B= 3.0 Ft.

FROM -L- STA.124+10 LT

DETAIL S
TANDARD BASE DITCH

(Not to Scale)

Fliter Fabric Min, D=2.0 Ft.

Max. d=1.0 F+t.

DETAIL P
STANDARD BASE DITCH

(Not to Scale)

Min, D= 2.0 Ft.
Max. d= 1.0 Ft,
sWhen B Is < 6.0 B= 3.0 Ft.

Type of Liner= CL IRip-Rap

DETAIL Q
FALSE SUMP
{Not to Scale)

Qutside Ditch
Trafflc Flow

- S

S=Ditch Slope

0.5’ MIn,
1.0’ Max,

¢ Proposed Ditch

DETAIL
1A

Min. D= VARIES Ft.

-1~ STA. 124+10 RT

FROM -L- STA, 179400 RT

A
STANDAT "2 TDITCH

(Not to Scale)

ound

~2008 10:4
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14-NOV

«When B 1s < 6.0° B=2.0 Ft.
Type of Liner= Class B Rlp-Rap

FROM -L- STA. 178400 TO STA.178+25 RT

Fiiter Fabric Min. D= 2.0 Ft.
Mox. d= LO Ft.
sWhen B Is < 6.0° B= 3.0 Ft.

Type of Llner= CL IRIp-Rap

LEFT OF -1~ STA. 100400

DETAIL U
PIPE QUTLET CHANNEL

(Not to Scale)

CHAMNEL BED
Length= 17.0 Ft, fVariatie)
D= 3.0 Ft.
Est.= I6 Tons of Class IRip-Rap

-Y5~ STA. 12400 RT.
=Yé- STA. 12+15 RT.

TAIL_V
RIP RDTP_§CITUE IN R HOLE

(Not to Scale)

Natural
Streambed
Elevation

Scoured
streambed

Note; Place rip rap flush with
ncfurulsfre%mbgd elevation

FROM -L- STA.144+50 TO STA.145+50 RT

TYPICAL CHANNEL SECTION UPSTREAM
OF CULVERT
{NOT TO  SCALE)

;

-1~ STA.108+50 LT
NOTE: EXISTING 6'x 6' RCBC TO BE REMOVED
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PROJECT REFERENCE NO. SHEET NO.

o
o
N R-2408B 26
’ s W SHEET NO.
Stream Details e
ENGINEER ENGINEER
NOT TO SCALE INCOMPLEYE PLANS
DO NOT USE FOR R/W ACQUISITION

PRELIMINARY PLANS

DO NOT USE FO§ CONSTRUCTION

Typical Stream Dimensions

50’ wide flood plain

—

10’ minimum ——
berm width

Coir Fiber Matting (typ.) 1.5’ depth

4' base width

Typical Stream Section with Pool

_ 50" wide flood plain
10’ minimum
berm width
Natural 13’15’
Groﬁﬁ%

Coir Fiber Matting (typ.) L Varies 1.5'-2.5' depth

Varies 0'-4' base width
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PROJECT REFERENCE NO.

SHEET NO.

R-24088

2-H

MW SHEET NO.

ROADWAY DESIGN
ENGINEER

HYDRAULICS
ENGINEER

INCOMPLETE PLANS

DO NOT USE FORJ R/ W ACQUISITION

PRELIMINARY PLANS

DO NOT USE FPR CONSTRUCTION

WIDTH

HEADER ROCK ,TYP. -] |« SET HEADER ROCK BACK
SEE PROFILE FOR A MINIMUM OF 1/3 WIDTH
1/3 1/3 1/3 FLOW ELEVATION OF THE FOOTER ROCK
BANKFULL BANKFULL  BANKFULL > V

WIDTH WIDTH

KEY IN VANE TO BANK
MINIMUM OF 5 FT. AT AN
ELEVATION EQUAL TO
BANKFULL OR SLIGHTLY

BANKFULL

#57 STONE

FILTER FABRIC

POOL EXCAVATED PER
DIRECTION OF ENGINEER

3 A

LR PLAN VIEW
BOULDER DIMENSIONS (FT)
STATION HEIGHT LENGTH WIDTH
=-L-100+40| 1 4 2
=L-102+55 1 4 2
-L-103+48 1 4 2

BACKFILL, TYP:
#57 STONE, TYP.

EXCAVATED TRENCH

FOR ROCK CROSS VANE

CONSTRUCTION

SECTION A-A

AN v

EXCAVATED POOL
FOOTER ROCK, TYP.

ROCKS IN VAN<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>